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LOT NOI PAU

Cé thé hoa trong ding thudc va chiim s6¢ sitc khode 13 mt xu hudng mdi clia y hoc
hién dai, dya trén théng tin cy thé ciia timg bénh nhin vé& 1am sing, di truyen va mdi
trieong dé dwa ra céc giai phap vé didu trj va chiim séc suc khde phu hop nhit cho tﬂmg
ngwdi bénh, nhdm giam thidu céc téc dung khéng mong mudn va tbi vru héa hidu qua dién
tri. Quan diém hudng dén c4 thé ngurdi bénh ¢ xudt hién tir au trong lich st y hoc, nhung
ddc biét phat trién trong nhitng nim ghn ddy nho nhimg tién bd quan trong trong nghién
cirt Gen dugc - mdt chuyén nganh khoa hoc v& sir anh irdng cia kidu gen cita mdi bénh
nhin dén dép tmg didu tri. Vide nghién ctm cdc thong tin vé ADN véi céc k¥ thuit sinh
hoc phan t&r va cong ngh€ sinh hoc hién dal, cho phép sir dung cac thong tin vé gen cha
bénth nhin de dwa ra nhitng quyét dinh dleu tri phi hop nhét nhér dir dodn duge dap u'ng
thudc & mdi bénh nhan théng qua cic yeu t8 dugc dong hoc, duge luc hoc va cac yeu 16
lién quan khéc.

Gido trinh Gen dugc hgc - nh hieing ciia gen dén dap smg thuée nhim cung cép
cho hoc vién sau dai hoc cta Trudng Pai hoe Duge Ha Nji noi ri€ng va cac déi tuong
quan tdm khic nhitng khai niém co ban v& Gen duge, phén tich cdc mit anh hudng cla
kiéu gen 18n dép Ymg thudc va cudi ciing dira ra nhitng théng tin cip nhit vé tng dung
ciia gen duge trong thyc té lAm sing nham huéng dén ca thé hoa dibu trj.

Cubn sich duge bién soan theo chuong trinh d2o tao da dugc Hidu truéng Trudng
Pai hoc Duge Ha N§i phé duyét. Sach ciing cb thé ding 1am tai liéu tham khdo cho hoc
vién cic trrdmg khac cling nlur cac cdn bd nghién ciru lién quan.

Chiing t6i rit mong nhin dugc nhitng ¥ kién déng gop clia cic ban ddng nghiép va
ddc gia dé 1An xuit ban sau s& digc hoan thidn hon.

THAY MAT CAC TAC GIA

PGS.TS. Phimg Tharh Hrong




https://trungtamthuoc.com/

DANH MUC CHiY VIET TAT

5-fluorouracil

ATP-binding cassette sub-family B member 1
Acid deoxyribonucleic

Adverse drug reaction

Anaplastic lymphoma kinase

Apoliprotein E

Acid ribonucleic

Aspirin response signature

Adenosin triphosphat

Area under the curve

2-adrenergic receptor

Butyrylcholinesterase

Brain-derived neurotrophic factor
Carboxyesterase 1

Clinical Pharmacogenetics Implementation Consortium
Cytochrom P450

Drug - drug - gene interaction
Dihydropyrimidine dehydrogenase

Drug Rash with Eosinophilia and Systemic Symptoms
Dai thao dudng

Epidermal growth factor receptor

Extensive metabolizer

Food & Drug Administration

Glucagon-like peptide-1

Glutathion transferase

Genome-wide association study

Human epidermal growth factor receptor 2
Human Leukocyte Antigen




https://trungtamthuoc.com/

{ M Intermediate metabolizer
KRAS Kirsten Rat Sarcoma Viral
MATEI1 Multidrug and toxin extrusion 1
{ MDR1 Multiple drug resistance type 1
1 mtADN Mitochondrial ADN
NAT N-acetyl transferase
NGS Next generation sequencing
NST Nhiém séc thé
’ OATPIBI Organic anfon transporting peptide 1B1
OR Odd ratio
0S Overall survival
PCR Polymerase chain reaction
PFS Progression-free survival
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PM Poor metabolizer
RFLP Restriction fragment length polymorphism
SCARs Severe Cutaneous Adverse Reactions
SIS Steven-Johnson syndrome
SNP Single mucleotide polymorphism
TEN Toxic epidermal necrolysis
TKI Tyrosine kinase inhibitor
TPMT Thiopurine S-methyltransferase
TZD Thiazolidindion
UGT UDP-Glucuronosyltransferase
UM Ultra metabolizer
UTPKTBN Ung thu phoi khdng té bio nhé

VKOR Vitamin K epoxid reductase
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Phin 1
PAI CONG VE GEN DUQC
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Chwong 1
HE GEN CUA NGU O],
DU’ AN HE GEN NGU'O1

MUC TIEU HOC TAP

1. Phin tich dugc khdi niém, ddc diém ctia hé gen ngueoi va y nghia cia vige nghién
ciru hé gen nguroi.
2. Phan tich dugc y nghia ciia Dy an Hé gen nguroi.

1. KHAI NIEM HE GEN

Gen: L3 don vi ciu tric va chite niing cia di truyén. MSi gen 13 mét doan ADN véi
kich thuéc trung binh khoang vai nghin cp nucleotid (cip base - bp), s& ¢6 thé phién m3
thanh c4c loai ARN c6 chirc ning khéc nhan bao gdm chirc niing mi héa (mARN) va cic
chirc niing khéc. Do d6, gen ciing bao gbm gen mi héa va gen khong mé héa. Mbi gen
nim & mdt vj tri nhit dinh trén nhidm sfe thé (NST) goi 14 locus. Do NST trong té bio
ludmg bdi ton tai thanh mdt cip nén & mdi locus, gen cling t6n tai thinh cip gdm 2 alen,
trong d6 1 alen ngudn gbc tir b6 vi 1 alen ngudn gdc tir me.

H2 gen (genome): L3 todn bj céc phén tir ADN trong té bao clia mét lodi sinh vét,
bao gbm ci vimg mé héa va viing khong ma héa clia ADN. Hé gen nhén (nuclear DNA)
chi toan b céc don vi di truydn chira trong mét bd don bdi (n) nhifm séc thé cia loai.
MB&i giao tir binh thwdng chira mot hé gen don bdi, mdi té bao sinh dudng chita hé gen
ludng boi. Hé gen ciia ngudi 1 sy phén bd & cac vi tri xéc dinh cta cdc gen trén chudi
ADN trén 24 NST ciia ngudi (22 NST thwdng va NST gisi X, Y). Bén canh hé gen nhin
con ¢ hé gen ty thé (mtDNA) ma héa cho ARN ty thé va m& hoa khoing 5% protein clia
ty thé.

Hé gen nhin - ADN phin & bae: La bg hoan chinh cac trinh ty ADN trén 23 ciip
nhidm sic thé trong nhan té bao. Hé gen ngudi bao gdm ci cac ADN mi héa protein va
ADN khéng ma héa. Hé gen ngudi, dugc chira dyng trong céc té bio mim (2 té bio gioi
tinh gbm mot tinh trimg va mdt trimg duge tao 1a trong giai doan gidm phén cita qui
trinh sinh sin hitu tinh treée khi thu tinh d& tao ra mdt hop tir) bao gdm ba & cip
base, trong khi hé gen tuéng bdi (tim thdy trong cic té bao sinh duéng) cb sb lugng ADN
gép 2 lin. Kich thirdc hé gen ngudi di dugc biét 1a 3234,83 Mb (Mega basepairs) va nhwr
viy, mbi hé gen Iudng boi cé kich thude 6469,66 Mb.
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1% 20 21 22 X X X
Hinh 1.1, T5 chitc hé gen ngudi trén 23 cip NST

H& gen ngoai nhin - ADN ty thé (mtADN): Ngay nay ngudi ta con quan tAm dén
cdc gen ngoai nhén, cic gen nim trén ADN ctia ty thé. Trong mdt t& bdo sinh dirdmg binh
thudmg, gen trong nhén chi c6 hai bin nhung gen trong ty thé c6 hing nghin ban, vi mbi
té bao chi c6 m{t nhin nhung ¢6 i trén mét nghin ty thé,

ADN ty thé (mitochondrial ADN, mtADN): Ld ADN ndm trong ty thé, loai bio
quan cita cdc ¢ bao nhan chuén, thyc hién chirc ning chuyén ddi ning hrgng héa hoc tir
chit dinh dudng thanh dang néing lgng t& bio c6 thé s dung 13 ATP. ADN ty thé ciia
nguoi 13 mét phin quan trong ddu tién clia hé gen ngudi dugoe gidi md. Trinh tw ADN ciia
mtADN ciing di dugc xéc dinh cho mét s hromg 19n céc sinh vt va ¢4 thé, bao gdm ca
mdt s6 sinh vat d& tuyét chiing,

Trong hu hét cac lodi, k& ca loai ngudi, mADN dugc thira ké duy nhit tir me. Do
14 do khi thy tinh thi hop tir thira ké bao twong va céc bao quan chi c6 ngudn gbc tir té bao
trimg cia me, trong 46 ¢6 mtADN, con tinh trimg chi déng gop vao ADN nhin va bo lai
cac bao quan bén ngoai hgp tir.

13
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Pbi vai hé gen ty thé, céc sinh vt da bao thudng c6 mtADN dang vong, tuy nhién
da phat hién cfu triic mtADN thing & nhiéu sinh vat don bio, nhw Tring 16ng (Ciliate
Tetrahymena) hoac cac loai Tao xanh (Ch!amydomonas reinhardtii), va mbt sb sinh vit
da bao nhu mét s lodi cé ty bao (Cridaria). Mbi ty thé duge wéc tinh ¢6 chira 2 - 10 ban
mtADN.

2. PAC PIEM HE GEN CUA NGUOT
2.1. Quy mo ciia hé gen ngudi

Hé gen nhan don bdi cia ngudi ude tinh ¢6 kich thirde khoéng hon ba ty cap base.
Trong mdi té bao ludng bdi, tdng kich thudc cia cac phin tir ADN nbén vao khodng
206,62 cm va véi sb t& bio c6 nhin trung binh 13 3.10'%, kich thudc ciia toan b ADN
nhén trong mbt co thé ngudi wée tinh khoang 6,2 t§ km, ghp khoang 41 Yan khoang cich
tit trai @At &1 mit troi. Trong khi dd, trong hegng ciia todn b s6 ADN nay chi vio khodng
19,39 g, trong duung kich thirdc mdt vién kim curong 100 carat, Trong toan hé gen ngum,
céc gen md hoa chiém khodng 1,5%. Tuy chi chiém t¥ 1& nhé nhung hon 85% dot bién
giy bénh xay ra & ving mi héa.

Kich thiée ctia cac gen ndi chung rat bién thién, c6 gen ¢b the 16m hon 2 triéu bp
(gen Dystrophin), phin 16n gen khodng vai nghin bp. Khéng c6 méi tuong quan tryre tiép
gifra kich thude ciia protein voi chidu dai ciia gen m3 héa nd, mic do ngudi ta thﬁy cic
chudi peptid 1011 trong img voi nhung gen lon. S6 lugng gen trén mbi NST ciing rat khac
nhau. NST sé 1 13 NST 16 nhét chira 2079 gen, trong khi @6 NST X chi chita 830 gen,
NST Y ohé nhét chira 72 gen.

Déi voi hé gen ty thé, mot t€ bio ngudi chira lugag mtADN trung binh co kich thwée
dao dong tir 2,85 triéu bp - 0,09 cm téi 110,7 trigu bp - 3,62 cm, tuy theo sb luong phﬁn
tir ADN trong ty thd. mtADN chiém khoéng 0,90 - 1,21% téng s6 ADN trong mft té bao
hsng bdi.

Hé gen ngu(’n 13 mt  trong nhu'ng hé gen phitc tap nbét. Trudc kia, trong nhiéu thap
ky, ngudi ta cho ring nhiém sic thé ngudi chita khozng 100.000 gen, trai dai tren 3,2 ty
bp cia todn b ADN. Tuy nhién, ngay nay khoa hoc dd chimg mmh diege ring sd
nucleotid trong hé gen cha mdt sinh vat khong nhét thidt phai t 18 véi sb ving mi hoa.
Trong thyuc té, hé gen ngudi chira khodng 21.000 gen ma héa, it hon so véi cay laa gao
(51.000) va khdng cao hon nhidu so véi loai giun tuyén tring (18.000).

So v6i lodi gin nhét v& mit tién hoa 14 tinh tinh, hé gen ngudi twong dong t6i 99%.
Trong khi d6, khi so sanh hé gen cua nhung c4 thé ngwéi gidng nhau thi niitc 46 turong
ddng lén t6i 99,6%. Mic dit cc ca thé ngudi chi khic nhau & 0,4% hé gen nhung da
bao gom hon 4 triéu loai bién thé, mang lgu sy da dang vé dic didm di truyén, Hau nhir
it ¢6 2 ¢4 thé ngudi co hé gen hoan toan gidng nhau,
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2.2. Thanh phan cha hé gen ngwor

ADN ciia ngudi va cha té bao sinh vét nhan chuin (Eukaryota) gdm céc trinh ty mi
héa protein (exorr) xen k& véi nhitng trinh ty khong ma hoa protein (intron). Cac trinh
ADN trong hé gen dugc chia 1am c4c loai sau:

- ADN c6 trinh tyr duy nhét: 13 cdc gen m3 hoa cho céc protein, chiém khodng 1,5%
hé gen. Thugt ngir gen dé c6 gln modt thé ky (Johansen, 1909) nhung sy khém phé v& gen
van con tiép tuc. Theo dinh nghia truyén théng, gen 13 vat chét di truyén quyét dinh mdt
tinh trang xac dinh, hay chinh xéc -hon, theo Mendel, gen 14 mdt doan ADN m# héa mdt
protein x4c dinh. Nhung sau ndy ngudi ta thiy khong nhit thiét mot gen quyét dinh mét
tinh trang ma c6 thé c6 nhidu gen ciing quyét dinh mt tinh trang v s biéu hién ciia gen
phu thudc nhitu nhin t§ nén hinh thanh loai tinh trang di truyén da nhén 6.

Gen chu tric & ngudi 14 mot doan ADN gdm cic doan exon xen k& intron. Todn bd
cac doan intron va exon ndy s& phién mi thanh phan tit mARN tién thin. Phan tir mARN
tién thin nay s& céit loai cic doan mtron vi nbi céc doan mARN phién mi tir exon dé tao
thanh phén tr mARN thudn thyc va tiép tyc tham gia dich m3 thanh phén t protem dic
hiéu twong tmg (Hinh 1.2). S6 lirgng c4c intron v exon trong mdt gen khong gidng nhau
& cac gen.

gene (DNA)

‘r Dichmj |

Chudi _
“acid amin

+ Bién a8i sau dich m3

Hink 1.2. Céc thanh phdn ciia gen tham gia vio qud trinh biéu hién
thanh phin tir protein déic hiéu
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S¢ di gen mi hoa cho protein 13 boi cit 3 nucleotid lign tiép trén gen (goi 1 1 b ba
m3 héa - codon) s& quy dinh 1 b ba ribonucleotid trén phin tit mARN trong ung va 1
acid amin twong tmg cia phin ti protein dic hidu (Hinh 1.3). Vi vdy, trinh fir nucleotid
cita gen s& quy dinh trinh ty acid amin ctia phin tir protein trong ng.

Codons—- GAG CCC TCA ATC AGG CAT AcCC

Codons— GAG CCC UCA AUC AGG CAU ACC

! A v A% v v N v

Protein |
Chain

Hinh 1.3. M3i codon gom 3 nucleotid lién tiép trén ADN, md héa cho I acid amin twong
g trén phdn &k protein dgc hiéu

- Céc trinh tir 1dp: Trong s6 céc trinh tr khong mi hbéa cia hé gen ngudi (chiém
khoang hon 98%), c6 khoing 3% la cdc doan nucleotid 1ip lai dwoe goi 13 cac trinh tur
Iip don gin (simple sequence repeats - SSRs hoyic short tandem repeats) hodc cac ADN
vé tinh (satellite DNA). Tiy theo kich thude ma ching duwge chia thinh 3 loai:
Microsatellite (1 - 5 bp) lip lai khoang 10 - 50 lin trong mt don vi, minisatellite (12 -
100 bp) Hip Jai vai nghin 14n va satellite (5 - 50 bp) hay tandem repeat 1ﬁp lai khoang 1
triéu 18n trén 1 sgi ADN. Ngoai ra, «¢6 cac doan trinh tir lip ¢ thé chiém ty 18 kh4 16m,
tdi trén 5% hé gen, cb tinh bdo 11 cap.

- Ngodira, hé gen ngwdi cdn ¢b céc gen nhiy (transposon), 12 nhiing doan ADN cd
kh# niing tich hop v&o bét cr vi tri ndo ciia hé gen.

16

L e 1

B T



. Ik

https://trungtamthuoc.com/

3. DU’ AN HEE GEN NGU'O1T

Genomics I3 ngarth khoa hoc nghién ciru vé hé gen ciia mt loi hofic mét ¢4 thé bao
gdm tir cdu tric dén chire ning céc thanh phé"m trong hé gen, bidu hién gen, diéu hoa gen,
lap bin dd gen, sira chita gen, vai trd ciia hé gen trong tién héa... va cac k§ thudt trong
nghién citu vé gen. Cac nghién clru genomics ¢0 nhitng dong gdp quan trong trong sy
phat trién cla cOng nghg sinh hge, y sinh hoc va cac thanh twu trong y duoc, gitip phat
trién nhitng cong cu phong bénh, chin dodn, diéu trj tién tién, an toan, hop 1y va hidu qua.

Bén canh céc nghién ctru v& hé gen cila nhidu loai sinh vit thudc cdc bic khac nhau
trong sinh gi¢i, nhitng du 4n nghién ciru genomics quy md 16n nhét, véi sw phdi hop cla
céc trung thm genomics 16n trén thé giti thudng vé hé gen ngudi, Khéi déu véi Dir 4n He
gen ngirdi (Fluman Genome Project - HGP) vao niim 1990 va két thiic ndm 2003 nhu mot
nén méng virng chic dé khéi déng mét sb du 4n toan ciu tidp theo v& hé gen npurdi nhwr
Du an Hapmap (ndm 2002) va Dy 4n 1000 hé gen (niim 2008). Két qua cia cac dir an nay
khéng chi gifip giai m& hé gen con ngwdi ma con lam sang to sy kbac bidt vé di truyén
gilta cic ca thé va dfin dén nhiing sy phat trién d6t pha trong nhiéu linh vyc lién quan.
Tiép ndi nhiing dy 4n todn cAu d6, nhiu quéc gia ciing d3 ¢6 nhitmg dy 4n 1000 hé gen
clia riéng minh d€ 1am 6 cac djic diém di truydn dic trung va fmg dung d3ic hidu cho timg
quéc gia, ting chiing tac.

Duéi diy 14 gidi thién v& Dir 4n toan ciu du tién, cé nhitng anh huémg manh mé
nhét: D 4n H& gen ngudi (HGP).

3.1. Gi¢i thiéu vé Dy #n Hé gen ngwori

Dy 4n hé gen ngudi (Human Genome Project - HGP) 1a mbt trong nhiing ¢ong trinh
to 16m nhét va 13 nhiém v day tham vong trong lich st nghién ctru y sinh hoc. Khdi dhu
nim 1990, dy an thuc hign trong 13 nim vdi sy tham gia clia hang nghin nha khoa hoc
thudc 20 vién va trung tim hang dAu v& nghién ctru hé gen & 6.qubc gia. Muc tidu ban
d4u ctia dyr 4n bao gdm:

- X4c dinh khodng 100.000 gen trong hé gen ngrdi,

- Xac dinh trinh ty ciia 3 ty bp trong hé gen ngudi,

- Luru giit két qua trong cdc co sé dif lidu.

- Phat trién céc céng cu phéan tich dir liéu.

- Gi4i quyét cic vin 48 v& dao dirc, phap Iy v x3 hoi phat sinh trong nghién ctru
hé gen.
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Hink 1.4. Logo ctia Dy an Hé gen ngoi - HGP

Dy an HGP tao ra trinh tir hoan chinh dAu tién cita hé gen ngudi, vai trinh tyr dir thio
dau tién va phén tich ban dhu duge cong bb vdo ngdy 12 thang 02 niim 2001, Hé gen cia
con ngudi 13 hé gen diu tidn cia tht ca cée loai ddng vit ¢ xwong sbng duge gidi trinh ty
gin nhu hoan todn. Vo thing 4 nfim 2003, dir 4n ¢4 cOng bd két qua gidi mi 92% hé gen
ngudi voi do chinh xdc 99%, vin con gin 400 chd tréng (gaps) chua dugc giai md, trong
6 chit yéu 13 cc doan Bip phitc tap. Do d6, sau khi k&t thiic dy 4n HGP, céc b hre vin
tiép tuc d¢é 13m séng t6 cac khoang tréng d6. Vao ngdy 31/3/2022, Dy an Telomere-to-
Telomere (T2T) d& cong bd viéc gidi m3 hoan toan cic khoang tréng con lai va lin diu
tién toan bd hé gen hodn chinh ciia con ngudi dwge giai trinh tir hodn toan.

Co khoang 19.000 - 20.000 gen mi héa protein & ngwdi. Ude tinh s6 hrong gen clia
con ngudi d3 duge didu chinh nhidu Tin so véi dy dodn ban déu tir 100.000 hofic nhidu
hon khi chit lugng phén tich chudi gen vA phwong phép xéc dinh gen da dwoc cdi thign,
va ¢6 thé tisp tyc giam hon nita. Chudi m& héa protein chi chiém mot phén rét nhd cia hg
gen (khoang 1,5%), va phin con lai dugc Lidn két véi céc phén tir ARN khéng mé hoa,
trinh ty ADN didu hoa, LINE, SINE, intron v cic trinh ty khéng mi hoa chua xac dinh.

3.2. Y nghia ciia dir 4n hé gen ngudi

Anh hwong di véi cong nghé sinh hoc

Trude hét, mét trong nhitng di san quan trong nhét ciia Dy 4n HGP 12 tht ca cdc trinh
tyr gen ngudi sau khi gidi ma d&u nhanh chéng dwgc cdng bd rong rii cho cong ddng khoa
hoc dudi dang co s& dit liéu mé. Diy ciing 13 sy m& du cia viée chia sé rong rdi céc dit
liéu nghién cu y sinh hoc.
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Thir hai, Dir 4n HGP mé ra sy phat trién vuot bic ciia nganh khoa hoc proteomics,
gitip xéc dinh céu triic, chite ning va dinh Iugng céc protein clia ngudi.

Thit ba, Dy 4n HGP mé ra su hidu biét hoan toan mdi vé tién héa trong sinh gidi.
Cing voi viéc hoan thinh gidi md hé gen ngudi, hang nghin loi khic cling da dugc giai
mi h& gen, viéc so sAnh dit litu hé gen ciia cic lodi gifip hodn thién viéc xay dumg cay
tién héa ciia sinh giGi.

Thit tur, Dy an HGP thiic diy sir phét trién tmg dyng ctia céc céng cy tinh toén tin
sinh hoc trong nghién ciru y sinh hoc, gifip hinh thanh va quan 1y nhitng b dik liéu khdng
18 v& trinh ty ciia céc hé gen. Ngay nay, tin sinh hoc d8 tré thanh mdt cong cu khong thé
thién trong nghién ctru hé gen va gidi trinh ty gen.

Thit nim, d 4n HGP khéi dong cho sy kham phé céc phin khic nhau trong hé gen
ngwdi, Jim sing t6 c&n triic, chirc ning va sy twong téc giita cic phin d6. Vi dy nhw tiép
nbi du 4n HGP, dy 4n ENCODE (Encyclopedia Of DNA Elements) dugc khdi dong tir
nim 2003 bdi BY Y t& Hoa K¥ nhdm muyc dich khdm pha céc viing chirc ning ciia hé gen
ngudi, tao ra co s& dit lidu quan trong v& mang hréi diéu hoa biéu hién gen. Ciing tir Dy
4n HGP, 4 ra ddi cac hé gen quy chifu ciia ngudi, gifip 1Am d6i chitng chudn cho céc
nghién citu ti€p theo vé gen ngudi.

Cuéi cing, céc, du 4n kham pha hé gen ngudi di thic ddy sy phat trién vugt bic ciia
cOng nghé giai trinh tir gen, theo thei gian, d8 ¢6 s gia ting déng k& v& @6 chinh xac cita
k&t qua gidi trinh t ADN trong khi giam dang ké vé théi gian va chi phi cho xét nghi¢m
gen va giai trinh tu gen (Hinh 1.4).

Moare's Lo

Hinh 1.5. Toc dg gidm nhanh chong vé chi phi gidi trinh te todn hé gen

Puong thing mau tring la wéc tink mikc gidm chi phi gidi trinh tw 1 hé gen theo dinh ludt
Moore; Pudng cong mau xanh la chi phi gidi trinh t 1 hé gen trong thuc 7]
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Anh higng déi véi y sink dwge hoc

Du én HGP dé khévi dong vige kham pha hé gen clia hdng chuc nghin ngudi khac
nhau, tao ra nhitng bd dif liéu khdng 16, trén co s& d6, cic nha khoa hoc tiép tyc kham
pha va so sanh hé gen ngudi trong trang thai binh thudmg khde manh va trong cac bénh
Iy d& tim hiéu va kham pha cac chi déu sinh hoc - gitip cho vige chin doan theo ddi didu
trj va tién hrong cita nhiéu bénh khéc nhau bao gom ¢4 c4c bénh di truyén va bénh khong
di truyén. Nhiéu bénh hiém trrée kia rét kho dé chin doin va tim nguyén nhan thi nhd
nhitng kham pha vé hé gen ngudi, di c6 thé biét duoc nguyén nhén do dot bién gen, tx
dé mot miit phat trién thanh cic b kit chin doan, sang loc di truyén, mat khéc din téi
nhimg gidi phap diéu tri pht hop, bao gém ca nhitng bién phép tri liéu cdng nghé cao
de stra chita/ thay thé cac khidm khuyet vé gen ninr gen tri li¢u hay cong nghé té bao
gbc. Bén c:;mh cdc bénh di truyén, sy hidu biét v& hé gen ngudi o nhitng déng gop to
16m cho c4c tién b trong linh varc didu trj ung thw. Vi du nhw cée dir 4n v& hé gen ung
thir (International Cancer Genome Consortium va Cancer Genome Atlas) dem lai nhiing
hiéu biét sau sdc 1An ddu tién vé sy khic biét giita t& bao ung thir va 18 bao khoe manh,
céc co ché bénh sinh cia nhidu loai ung thu khdc nhau. Sang loc gen gy ung th, giap
phdt hign va diéu trj sém ung thir, diic bist d6i véi nhitmg ngudi 6 tidn st mic ung thu
trong gia dinh dd duoc tng dung rong rdi hién nay, dem lai co héi séng khde manh cho
rat nhidu ngwdi. Mit khdc, tir hiéu biét vé co ché bénh sinh ciia cdc bénh da din dén sy
khém phé ciia nhidu dich phén tir, din téi si ra ddi ciia nhiu nhém thude didu trj tién tién
nhr cac cdc thude didu trj dich, giip cai thién dang ké hisu qua didu trj, kéo dai thoi gian
sbng va giam céc tac dung khong mong mubn trong didu trj ung thu.

T§ 12 protein dich mdl
duge phét hign

100

000 ,/\

1980 1880 2000 2010 2020

Hinh 1.6. 56 hrpng dich phén t cia thude dwoc phdt hién ting vot sau khi hodn thanh
Dy an HE gen nguoi
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Mét img dung quan trong khic ciia cAc kham phé vé hé gen ngm':fi 14 hiéu biét vé
anh hudng cua gen téi dép fng clia timg ca thé bénh nhan ddi véi thube didu tri, véi s
phat hién ¢iia c4c bién thé gen anh hwdng t6i dugc dong hoc, duqc Iirc hoc cita thude. Lin
dhu tién, xét nghlq:m gen duoc tmg dung trong viéc hira chon thudc phit hop cho timg ca
thé bénh nhén d& nhim dem lai hiéu qua tdt nhat va an toan nhét cho nguoi bénh, T do
ra ddi xu hué’ng mdi cia y hoc hién dai ma ngdy nay dang phat trién nhanh chéng trong
nhiéu nhém didu tri khéc nhau: ¢4 thd héa didu tri.

Anh huong trong cde link viee khic

Bén canh nhfing giA tri to 16n déi véi sy phét trién ciia v sinh dirge hoc va cong
nghé sinh hoc, Dy én HGP ¢on c6 nhig dnh hidng déi véi nhidu linh vire khée. Vi dy
nhu trong phap ¥, Xét nghiém ADN d4 tr& thanh mdt cong cyu quan trong va hiu qui
bén canh céc déu vén tay hay cac xét nghiém truyén thdng khic.

Ngodi ra, Dy 4an HGP lam thay d8i nhin thttc va hé théng phap gt vé cac van dé
nhir sir bao mét néng tr b1 véi dit lidu di truyén, quyén con L ngudi, chéng lai nan phan

bigt chiing t§c khi biét ring, khong c6 sy khac biét dang k& v& trinh tir gen gifta cdc maun
da khéc nhau...

KET LUAN

Trén co s& phén tich khai niém, dic diém cia hé gen ngum vay nghla clia viée
nghién ciru hr; gen ngudi gitp hiéu biét va nghién ciru v& ngudn gde sur sdng va dic bist
nghién cfru v& nguyén nhin gay bénh ciing nhu co 5§ khoa hoc trong vige didu trj. Trén
co s& 36 cac nha khoa hoc ¢6 thé nghién cfu kiém phé ra nhitng phrong phap diéu trj va
thudc didu tr diic hidu va tring dich.
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Chuwong 2
CAC KIEU DA HINH VA POT BIEN GEN

MUC TIEU HQC TAP

Phén tich duge cde kidu da hink va djt bién gen.

1. KHAI NIEM POT BIEN VA KIEU PA HINH GEN

D6t bién c6 thé duge dinh nghia 1d sur thay d6i ciu triic trong ADN ¢o thé truyén tir
thé hé té bao niy sang cac thé hé t bio khic. Mot dot bién dugc coi 1 ddt bifn dong té
bao mim (germline) néu né xuét hidn trong giao tir duge thy tinh din dén hinh thanh ca
th& ma 36t bién do xudt hién trong tht ca céc té bao. Dot bién dugce goi 12 5t bién t& bao
sinh dudng (somatic) néu xdy ra sau khi thu thai va chi xuft hidn trong mot sb cc té bao
co thé.

Kiéu da hinh gen 12 bién déi gen x4y ra véi tAn sudt 16n (> 1%).
2, PHAN LOAI BOT BIEN THEO CAU TRUC

St thay ddi cdu triic trong hé gen co thé dugc phan loai thip hon nita tity thuge thay
d8i 86 c6 lién quan dén tét ¢ hodc mdt phin cia nhidm shc thé (ddt bién 16n), hay c6 lién
quan dén mét phan doan nhé ciia ADN di truyén (46t bién nho).

2.1. Dot bién diém

Dot bidn diém 1a sy thay dbi mdt nucleotid duy nhét va cling dwoc goi 1a sy thay thé
mucleotid. Néu sy thay thé purin cho purin (thay d6i A thinh G hofc G thanh A) hodc mt
pyrimidin cho mdt pyrimidin (thay dbi tix C sang T hogc T sang C) thi dot bién d6 poi 1A
ot bién ddng hoan (transition). Néu sit thay thé purin cho mét pyrimidin, hodc nguwoc lai,
duge goi 14 dot bién ddo hodn hay di hoén (transversion). Céc dét bién trong tir nhién cb
Khoang hai phin ba 13 dat bién déng hoan v mot phin ba 13 d6t bién ddo hoén. Dt bién
phd bién nhét quan st thdy & con ngudi 14 qué trinh ddng hodn C ciia mt cip dinucleotide
CpG @ tao thanh TpG. Loai ddt bién niy xdy ra nhiéu hon & dong té bao goc & nam hon
& nit, ¢6 18 bdi 56 lwgng phén chia t& bao lién quan dén sur hinh thanh tinh teing 16n hon
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nhidu so v&i sy phan chia té bio d& hinh thanh trimg, do d6 c6 nhidu co hdi dé xdy ra sai
50t trong qua trinh nhan ban ADN & nam gidi hon.

Tiy thudc vao &nh hudng cia dt bién @i véi san phém protein, sy thay thé
nucleotid c¢6 thé dwoc chia thanh ddt bién cim (silent mutation), dot bién sai nghia
(missense mutation), d¢t bién vd nghia (nonsense mutation), ¢t bién diédu hoa (regulatory
mutation) va dét bién qué trinh xir Iy ARN (RNA prosessing mutation).

- Pét bién cdm (silent mutations): Day 13 nhitng ddt bién do si thay ddi ctia ma di
truyén nhung khdng 1am thay d6i acid amin duwoc ma héa. Vi du: Valin duge mi héa boi
4 codon khéc nhau GUU, GUA, GUC v GUG (Hinh 2.1) va bit k¥ sy thay thé nio cda
nucleotid thit ba & 14 dt bién cam.

- Bjt bién sai nghia (missence mutation): Dot bién sai nghia 1am thay d¢6i mdt acid
amin ndy bing mot acid amin khac. Dat bién sai nghia bio tdn (conservative) khéng dnh
hréng dén chitc ning protein, trong khi d6 6t bién sai nghia khong béo tdn (non-
conservative) lam thay dbi chirc niing cia protein, thwdng 13m mét chitc ning clia protein.
Vi du vé dot bién loai nay la djt bién gy ra bénh h(’ing cdu liém lién quan dén sy thay
thé nucleotid A thinh T, két qua 13 sy thay ddi acid glutamic bing valin, Dot bién sai
nghia chiém tir 45 - 50% tong sb céc dot bién gay bénh & ngudi,

- D6t bién vo nghia (nonsense mutation): Dot bién v6 nghia tao ra mA két thic mdi
(UAA, UAG hoiic UGA) do d6 lam két thic qué trinh dich ma sém. Dét bién vé nghia
chiém 11% chc @6t bién gay bénh. Dot bién loai ndy thudng gy hau qui 1Am mARN bi
phén hiy sém trude khi dién ra qua trinh dich m4.

- DBt bién diéu hoa (regulatory mutation): La loai 6t bién xiy ra & vimg promoter
hodic vimg chirc ning diéu hoa khic nhw: enhancer, silencer... Céc dot bién loai nay con
duge goi tén 13 Aot bidn phién mi (transcription mutation). Hiun hét cdc dot bién loai nay
1im gidm mARN, mdt sd c6 kha ning 1am ting phién ma.
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UU(}phE
UUA
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cuu

¢ Ccuc
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AUU
AUC | Ie
AU
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Base thir nhit

™

Guuv
GUcC
GUA
GUG

Ala-alanine
Arg - arginine

Asn - asparagine
Asp - aspanic acid
Cys- cyscelne
Cln - glycine

Glu - gluramine
Gly - guramic acid
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Base thir hai

c

ucu
ucc
ucaf
ucG

ccu)
cece

ccaie
cce)

ACUY
ACC
ACA fThe
ACG)

GCU
GCC
GCA
GCG

His« hisidine
e~ isolaucine
teu feucine
Lys- lysine

Mer -methinnine
Phe - phemfalanine

Pro - profne
Ser - sarine

A G
UAU uGu
vact ™ ucc}q“
UAA UGA JStop
uac}s“’l’ UGG T
cng}ﬂk cGu
CA cGe g
CAMY g, CGA
CA o6
AAU AGU

Ser
aactA AG
AAA AGA
AAG (1 AGG
GAU GGU
cacs™® GGC
GAAY) GGA(C
GAG (¢ GGG
Thr«threonine
Trp- trypeophan
Tyr - pyragine
Valvaline

Hinh 2.1, B3 ba md hoa ciia cdc acid amin
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Bing 2.1. Ty I¢ biéu hién ciia cdc kiéu dot bién

G Kiéu agt bién’

g

R

T

e

e

L,z e £t
Ty Ig biéu hign (%)

Pt bién diém

Pt bién sai nghia (missense) 47
Dt bién v6 nghia {non-sense) 11
Dot bifn trugt gen (splice-site) 10
Dot bién didu hoa (regulatory) 1
Dot bién thém doan va mét doan
D6t bién mét doan Ion 5
Dot bién mét doan nhod 16
D6t bién thém doan va Bp doan I6n 1
Dot bién thém doan nho 6
Céc djt bién khdc 3

- Djt bién qud trink hodn thién ARN (RNA processing mutation): Cac dot bién loai

ndy xay ra trong qué trinh hoan thién ARN nguyén so @8 hinh thainh mARN trwdng thanh,
thudng lam thay ¢bi qua trinh cit intron (splicing) ho#ic ngin cin qua trinh gén bao vé
d4u 3’ va 5°. Dot bin 1am thay di qué trinh ct intron thudng xay 1a & trinh tir GT hoic

AG & dau hodic cudi mbi intron, két qua 1dm mét hodn toan mot exon hodc 1Am xuit hién

vi tri phan cét méi 1im mAt mot phin exon. Dot bién loai nay thdng thiy trong bénh -
g thay g

thalassaemia.
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Hinh 2.2. Djt bién énh neong dén qud trinh splicing
2.2. Dot bién thém doan hodc mit dean (deletion, insertion)

Dot bién loai ndy ¢6 thé duge phan loai theo kich thudc vimg dft bién.

- Dt bidn thém doan hay mdt dogn nhé: Dot bién loai ndy do thém hay mét mot
vai nucleotid thudng xay ra trong qua trinh tai ban ADN 13m sai léch qué trinh bt cip
giffa cic mucleotid bd sung ciia hai chudi. Néu s Iugng nucleotid thém vao hogc mat di
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khong 12 bdi sb ciia 3 s& 1am sai 1éch trinh ty khung doc ma (d6t bién dich khung frame-
shift) hdu qua throng lam cit ngin trinh tw acid amin cia protein. Néu s6 nucleotid
thém vao hay mét di 1 bsi sb chia 3 tirc 13 b6t hay thém md s€ khdng anh hudng dén
qué trinh doc mé va hiu qua it nghiém trong hon. Dt bién thém hoiic mit doan nhod
chiém khoang 22% céc loai d6t bién.

A}
I e TE oy HERN oy I ey T e
poime
— G
|
TG
Chudlcon

e O e B s HEN e I e I
Hinh 2.3. Djt bién mdt dogn nho
_ Djt bién thém hodc mét dogn Ién: Thudng thém hojc mat doan cb kich thudc tir
20bp dén 10Mb. Néu thém hoc mit doan Ién hon 10Mb thi c6 thé quan sit dugc dudi
kinh hién vi va dwoc goi 12 bt thudng vé nhidm séc thé. Pt bién mét hofic thém doan
16m chiém khodng 5 - 6% céc loai dot bién gdy bénh. Hau hét cic dt bién mét hofic thém
doan 16n duge gy ra bii sy nhim 14n trong bét clip bd sung ciia cic trinh tir gibng nhau.
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C3p d01 binh thwrérng

A — B —

CJp abt sal

111

Crossover
Ljp doan \I/
1 A B E 1 B 1 1 fad I
[ S ) —_) —_ | M )
Mt doan
1 A I 1 C I
| SR | | S|

Hinh 2.4. D6t bién mdt va ldp doan Ién
3. PHAN LOAI POT BIEN THEO CHU'C NANG
Cé thé phan chia 13m 3 loai nhwr sau:
3.1. Cac d4t bién lam mit chnc ning

L2 nhimg d6t bién 1am gidm hoat tinh hosic chirc niing hodic sé lugng cia protein.
Trir cac dot bién sai nghia, hiu hét cdc dot bidn con lai ddu thudc loai 1am mét chire ning
protein twong tmg, Dt bién lam mét chirc ning ¢6 thé c6 mit trong di truyén tinh trang
trdi ho#ic tinh trang Iin. Hau hét cdc sai léch trong chuyén héa bim sinh déu do céc ddt
bién lam mét chirc niing va v6 hai khi & dang di hop tir. Didu d6 cho thiy, chi cAn 50%
hoat tinh binh thudng clia enzym 13 di cho hoat dong binh thudmg ciia co thé. Pay 13 hién
twgng di truyén tinh trang 1in nhidm séc thé thidng (gen d6t bién & th Kin). Tuy nhién,
mot s6 truomg hop nhir bénh r6i loan chuyén héa porphirin, khi mét 50% hoat tinh enzym
14 mAt hoan todn chirc ning, ddy 14 hién twong (di truyén tinh trang tr6i nhidm séc thé
thuong) gen dot bién & thé trdi.
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3.2, Cac dot bién lam ting cwrong chivc ning

LA cdc @5t bién 1am ting hoat tmh hojic s& hrgng protein. Cac dot bién loai ndy it
gdp hon loai d6t bién lam mét chite ning. Pét bién 1am ting cuwdmg chirc ning thudng
lam ting cudng tinh trang troi. Mot dang hiém hon nita 13 khi gen dt bién tao ra sin
phém c6 hoat tinh méi hoan toan thuwdmg gip trong ung thw. Cac dot bién kidu nay
thurdng 12 két qu ciia sir chuyén vi lim xuét hién mot trinh tw méi hodic Ip lai mt trinh
i cli trong gen.

3.3. Cac ddt bién lam gidm chirc néing (dominant negative effect)

Mot 30t bién 1am giam chitc nding xuét hién kbi san phim protein cta alen ddt bién
anh huong dén viée san xuit protein ciia alen binh thidng. Dot bién loai ndy thudng xay
ra voi cac protein 6 nhiéu chudi, néu mét trong cée chudi bi d6t bién s& 1am mét chikc
niéing clia cé phén tir. Vi dy dién hinh ciia 45t bién loai ndy 13 bénh xwong thiy tinh (brittle
bone disease hay osteogenesis imperfecta). Bénh ndy gy ra do dot bién mdt hoic hai gen
COLIAI vi COL1A42 mi héa cho nhitng chudi dé tao thanh phan & trimer 14 colagen
type L.

Téng kep binh thrdng

Céc chudi Céc phan i Kat-du
cellagen trimer qud.

pral} (A)  ————

poB{E) —— 5ol callagen typa 1
binh thirémg
polX({Cy —
Bét blén -
lam gtim chire nin:
g ) 9 P Két qua
Céc chudt ‘Cée phan tir '
. collagen trimer
*proll (A*) .
. BRC Giam s lrgng
pro0(E) . - — , collagen typel
. ’ géy banh xavorng
mﬁf‘(&} HBC thidy tinh nhe
Pt bidn
[am mit chire niing Céc phar tir
timer Két qua
‘Céie chubl collagen
. ATATC
FroB {Af} —
.. e AN, Collagen type 1 c6 msch
poll(® — . —— nhé]r_:h bt thuding gy
. . : ] 1
pro () BAYC bé&nh xtrong thily tinh nng
HBC

Hinh 2.5. Dét bién gdy bénh xiwong thiy tinh
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4. CACH GOI TEN, KY HIEU KIEU PA HINH GEN
C6 thé goi tén kigu da hinh gen'theo thir tyr nucleotid hodic theo thir ty acid amin.
4.1. Goi tén kiéu da hinh gen theo thit twr nucleotid
_ Tén kidu da hinh dwgc viét lan lwgt; Bit dAu bing tén gen, thir tu nucleotid bi bién
dbi, nucleotid binh thudmg (wt), dau > hodic /, nucleotid bi thay thé (m).
Vi dy: APOA1 75G/A hoiic APOAL 75G>A.

Néu nucleotid b bién d6i niim & phin promoter thi c6 thém diu trir “= & trudc thir
tw nucleotid.

Néu nucleotid khong bi thay thé ma bi mét thi viét ntur sau: Tén gen thir ty nucleotid
bi mét + “del” + nucleotid mét.

Vidu: CETP 267delA.
Néu nucleotid bi l&p thi thay “del” bing “dup”.
Vi dw: GENDUOC 2020dupC.

Néu nucleotid bi thém vio thi ki hiéu: Tén gen +“_” + thir tyr nucleotid bi thém +
“ins " + mucleotid bi th&m.

Vi dy: GENDUOC_2020insG.
Tén kiéu da hinh lubn diing chit in nghiéng.

4,2. Tén kiéu da hinh theo thit ty acid amin

Tén kitu da hinh dugc viét 1an hrot: Bét din bing tén gen, acid amin binh thuimg
(wt), thir tir acid amin b bién ddi, acid amin bi bién d6i (m).

Vidy: CETP A442P.

M3i kiéu da hinh dugc ki hiéu bing m3 s6 1s trong ngan hang dit li§n SNP (dbSNP).

KET LUAN

Gen duge chi yéu nghién cira v& anh hirdng cita cic kiéu da hinh don nucleotid
thudng co tan suat xudt hién 16n hon 1% 18n dap g thudc. Ty thuéc vao ban chit sir
thay d6i nucleotid cia kifu da hinh ma c6 thé phén chia thinh céc loai khic nhau va c6
céc anh hudng khic nhau dén dap tng thube.
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Chwong 3
GIOT THIEU CAC KHAI NIEM
LIEN QUAN PEN GEN DUQ’'C HOC

MUC TIEU HQC TAP

1. Phdn tich dugce cac khdi nié¢m lién quan dén Gen duoc hoc.

2. Phdn biét dwge H¢ gen dicge hoc va Gen durpe hpc.

Céc ca thé khic nhau c6 sy khéc biét 16n dén d4p Gng véi thubc. Mot sé bénh nhan
cho thiy dép \mg didu tri rd rét véi mdt loai thude nhét dinh, trong khi nhitng ngudi khac
thi kh6ng. Nigoai ra, m6t s6 bénh nhan c6 thé cin lidu cao hon hojic thip hon d4ng k& cia
thubc dé dat duge loi ich t61 da hodc dé tranh phan vmg bét loi. Sw khac biét gifta cdc ca
thé voi dép g thudc c6 thé do nhidu yéu t6 nhung déng gop quan trong nhét 13 sy khac
biét v& gen. Bén canh céc yéu t6 dnh hwdng dén sir d4p vmg véi thude nhir giéi tink, tudi,
ché d6 #in udng, phoi nhidm méi trrdmg (vi du: hba chét déc hai hodic khoi thubc 14), trong
téc thubc. .., sy bién d6i gen hoiic da hinh gen c6 vai trd rét quan trong, quyét dinh dén
hidu qué didu tri va d5 an toan cia mét thube, Do viy, Fah vire khoa hoc nghién ciru vé
sir khic biét cita gen anh hrémg dén sy khéc biét v& dap img thube ngly cing duge quan
tAm va chi trong.

1. CAC KHAI NIEM LIEN QUAN BEN GEN DU’Q’C HOC
1.1. Gen dwrgc hoc (Pharmacogenetics)

1.1.1. Lich st nghién citu Gen dwe'c hoc

Vo khoang ndm 1898, nha khoa hoc, bac s ngudi Anh, Archibald Garrod d3 nhén
thiy c6 sir khac biét giita cic bénh nhin v& hiéu qua va chuyén hda thudc durge thé hién
qua sir khic biét v& sic t& mréc tidu ciia bénh nhén tai Bénh vién St. Bartholomew. Nén
méng du tién ciia Gen duoc hoc duge x8y dung tir cudi thé ky 19, déu thé ki 20 véi
nhftng dinh [ndt di truyén cita Mendel v& quy ludt truyén céc dc tinh bén ngodi (hién nay
duge goi 13 kibu hinh) tir thé hé nay sang thé hé khac va v& vai trd ciia gen, nhidm sic
thé trong viéc quy dinh cdc dic tinh d6. Mot déu mbc quan trong mé ra s phét trién
nhanh chéng ctia Gen duge hoc 12 sy kham phé chu tric ADN cita Watson va Crick nim
1953. Chi sau dé it ndm, nim 1956, lin diu tién anh hudng cta gen dén dap tmg thude
dwoc ghi nhan véi nhitng truong hgp d6t bién gen mi hoéa glucose 6 phosphat
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dehydrogenase (G6PD) din dén nguy co v&r hdng ciu khi ding thudc chdng sét rét
primaquin; nguy co chuyén hoa cham trén cac bénh nhan sir dung isoniazid & bénh nhin
lao lam ting nguy co bénh thin kinh ngoai bién, ngung thé kéo dai sau khi dimg
succynilcholin, lién guan dén céc yéu t6 di truyén. Ngay sau d6, nim 1957, A. Motulsky
cong bb 1in dAu tién v& yéu td di truyén lién quan ¢én phén img c6 hai ciia thudc, bng
duge coi 13 cha dé cha Gen duge hoe. Khdi niém “pharmacogenetics™- Gen dirge hoc,
duge dua ra boi F. Vogel chi 2 ndim sau d6 (1959) trong cdng bd nghién cim v& “syr
quyét dinh v& gen dén sy khac biét gitra céc c4 thé 1am thay dbi dap ting thubc”. Chuyén
ludn dau tidn v& Gen dugc hoe: “Gen duge hoc: gen va dap Vg véi thubc” (1962) clia
W. Kalow, dya trén cong trinh tién phong v& mbi quan hé giita sy da hinh gen mi hoa
butyrilcholinesterase va nguy co ngung thé kéo dai khi st dyng succynilcholin & mic
lidu thudmg ding.

Tuy nhién, nghién ctru v& Gen dugc hoc chi thye sir phat trién sau khi dir 4n xay
dyng ban db hé gen ngudi (Human genome project) dtrge khdi dong ndm 1990 va hodn
thanh vio thing 4 nim 2003, K&t qua cia dur 4n, mdt ban dd chi tiét v& trinh tr ADN ciia
h¢ gen nguoi, 13 co s¢ dir liéu quan trong cho cac nghién ciru v& Gen duge hoc. Theo két
qua cia dir 4n ndy, ¢b khoing 3 ty ¢ip nucleotid nhung hé gen ngudi lai gibng nhau dén
99,9%; chinh nhitng khac biét rit nhd ndm trong 0,1% con lai ¢4 quy dinh va nim giit cic
hoat dong sinh 1y, cic vin @& sirc khde cia co thé, Sur khic biét hé gen tiép tyc durge khém
pha nhé dir 4n Hapmap khai dong vao nim 2002. Dir 48 Hapmap nhiim xéc dinh céc tip
hop bién thé thwomg gdp trong hé gen nguoi, nhitng kiéu da hinh cita mbi gen, tin suft
xudt hién trong timg ching thc nhit dinh, mbi lidn quan v4i cic gen khic. Cac két qua
ndy 13 co s& d& tim ra nhitng da hinh lién quan t6i dao déng vé dép tmg thudc trong mbi
quéin thé, mdt muc tiéu quan trong clia cic nghién cira phdi hop toan thé hé gen (Genome-
wide association studies (GWAS)). Cho dén nay, mdt mang hedi cic nha nghién ciru Gen
dugc hoc trén thé gidi d4 dugc hinh thanh va ngdy cang phét trién, két ndi nhidu quic gia,
nhiéu trung tAm nghién cim, tao thanh co s& dit lidu phong pht voi hing loat gen va bién
thé khic nhau dd dugc phat hién 6 lién quan dén dép fing diéu tri. Khai niém “Ca thé
hba didu tri” (personalized medicine) d4 tré nén phd bién réng 1ii véi myc dich img dung
céc két qua nghién ciru trén trong JAm sang dé ¢6 nhitng quyét dinh didu trj phit hgp nhét
cho timg c4 thd ngwdi bénh. Do d6, cin nim bit duge trude thong tin va khai thac t6i da
su khac bit trong in8i hé gen & tir 36 c6 thé dy doan duge nhitng tic dung khéng mong
mudn ¢6 nguy co mic phai va dép Gmg clia cdc loai thubc cho timg bénh nhin. Tic 1,
dura trén thong tin v& gen ciia mbi ngudi ¢ thé biét trrde duge ngudi d6 s& cb nguy co
miéc nhitng bénh gi; s& khéng, nhay cAm hay khéng ddp g véi nhitng nhém, loai thube
nio ciing nhr kha ning thich vmg cho timg méi trudng ra sao. Dya vao do, thiy thudc s8
dua ra cach didu trj cu thé, phi hgp véi timg dbi tugng.
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1.1.2, Dinh nghia

Nim 1959, Friedrich Vogel (nhd khoa hoc ngudi Dic) dua ra khai nidm
“Pharmacogenetics”, tam dich Ia “Gen dugce hoc™”. Gen duge hoc 14 chuyén ngénh nghién
citu nh héng ciia sy khac biét gilta cAc c4 thé vé céu triic clia ADN (phd bién 14 sir da
hinh gen, c6 tinh di truyén), dén sy khéc bi€t v& miic d9 dép Tmg thudc, ci vé tic dung
diéu tri ciing nhur téc dung khéng mong mudn,

Hién nay chiimg ta biét ring sir thét bai trong didu tri ciing nhur tic dung khéng mong
mudn nghiém trong cta thube dbi véi cé thé hodic quén thé bénh nhan cb thé do khdc bidt
vé gen. Biét céc bién thé gen gy ra sy khéc biét v& dap tg thudc giita cic bénh nhin
cho phép cé thé hda didu trj thudc, giiip tranh thit bai trong didu trj va cdc tic dung khong
mong mudn nghiém trong.

Tén goi ctia mdn hoc 13 sy két hop gitta disoc hoc (pharmacology) va gen (genetics),
thé hién mdi lién quan giita 4nh hudng cia gen va d4p img thubc. Pay 12 mot nhanh cia
khoa hoc giai thich sy thay 351 clia dép vmg thudc lién quan voi sy khic bidt vé gen giita
chc ca thd. Khi méi bit déu guan tam dén Tinh vyc ndy thuomg méi chi xem xét 161 sy
khéc biét v& gen trén cic d61 tweng don 18, din ddn mé ra véi quy md 16m hon, d6 13 giita
céc quin thé.

Nhiéu nha nghién ciru v& Gen duoc hoc chii yéu quan tdm dén loai ngudi nhung
khoa hoc 4p dung cho tét ca céc dbi tuong séng trén trai dit, tir nguyén thity hosic phirc
tap, c6 kha ning d4p tmg véi thube hojc hoa chit doe hai. Nghién cira v& Gen dugc hoe
phin 16n & cop v& sy khac biét gita ngudi ndy véi ngudi kia trong chuyén héa va dap
ttng véi thude. Linh vye ndy bao gbm co ché v& sir da hinh céc gen anh huémg dén sy
hoat déng ciia thubc di véi timg ngudi. Sy khéc bist v& gen di truyén c6 nghia 13 mét
logi thudc ¢ thé an todn cho mét ngwrdi nhung lai ¢6 hai cho ngudi khic, Mt ngudi c6
thé chiu t4c dung khéng mong mudn nghiém trong tir mdt loai thudc, nhrng nguwdi khac
lai khong bi nhwr vAy, ngay ca néu ngudi dé ding thude véi léu trong t.

1.1.3. Méi quan hé giiia Gen dwoc hoc - chiing téc

Céc két qua nghién ctru 43 cho thdy c6 méi lién quan chit ché voi Gen dugce hoc va
chitng toc hay sic toc. Ndm 1932, L.H. Snyder vi cong sy dé lim thir nghiém vé “mi vi
giac”. Py duge coi 13 nghién citu thir nghiém déu tién lién guan dén Gen drgc hoc mic
du khong phai 13 phén g ciia timg c4 thé d6i véi mdt logi thude diéu tri, thay vio d6 1a
si khac biét trong kha niing ném mdt hda chit la; cy thé 13 khong ¢é kha ning ném hay
“mi1 vi gidc” d6i véi phenylthiocarbamid (PTC). Tuy nhién, nghién ctru nay dugce coi la
nguyén miu cho céc nghién ciru trong trong lai v& Gen dugc hoc, Nghién cir nay ciing
chi ra c6 mbi lién quan chit ché giita Gen dwge hoc va chung the. “Mu vij giac” 1a mt
trong nhitmg tinh trang dAu tién cho thiy tinh déc hiu va d6 nhay cao vé dap fmg ciia con
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ngudi v6i hoa chit. Nghién ciru 16m ndy thyc hién véi 800 gia dinh, chimg “mu vi gidc”
nay duge di truyén theo kiéu lin ty phat va tAn sufit nhirmg ngwdi khong c6 vi khic nhau
theo cac nhém dan tdc hodc chiing téc khac nhau. Cac nghlen cml thuc hién & mot s6 khu
vize din cu & cic khu vire khéc nhau trén thé pidi cho thiy sé ngudi “om vi gide” thay
ddi hon 15 1an tir dén s6 ndy sang dén sb khac, va cho thdy tAn suét xufit hién & nhitng
ngudi "khong cam thiy vi gi" & chiu Au 13 35% - 40%, 1on hon déng ké so v6i 2% - 6%
duge tim thiy & ngudi chau Phi, Trung Qudc, Nkt Ban... (Hinh 3.1). Pay dugc coi
nghién i diu tién vé da hinh gen phé bién minh chimg cho méi quan hé chit ch gifta
céac ching tdc vai dap fing cia con ngudi vdi hoa chit. Hon nifa, trong qua trinh nghién
ciru ghn day, céc nha khoa hoe con nhén ra ring dép ing ciia thubc cling c6 khuynh hréng
khéc biét giita céc séc tdc. Ching han, cic thuSc trong nhém chen beta (beta-blockers),
diéu trj ting huyét ap, c6 hiéu qua rét thip & ngm’.n da den hay ngu'm g6c chau Phi, nhung
lau c6 hifu qua cao & ngudi da tring hay ngudi gbc chau Au. Thube Fluoxetin, ding dé
diéu trj chimg trim cém, khi diing & ngudi da den phai giam lidu lwgng so véi ngudi da
tréing, béi vi mrre d6 chuyén héa thude d6 & ngudi da den chim hon & ngusi da tréng...
Nguai Hindu (An Dg)
] Ngudi Ban Mach
l Nguwt Anh

Ngu&ri Bd Bdo Nha

Nourdi Negritas
I Nguwdi M& Lal
1 Nguwiri Nhat
Ngui Lapp (Béc Au)
I | Ngudal Tay Phi
Nauwdi Trung Quéc
Ngudi thd dan da 85 (My)
- ¥

Ty 16 ngudl “mi vj glac” (%)

Cac chung toc

Hinh 3.1. Sw khdc biét & mot s6 ching toc véi dép sng “mix vi gide”
sau khi ném phenylthiocarbamid (PTC)
1.1.4. M6i Hén quan giiva da hinh gen - biéu hién gen

Hé gen ngudi duge tao thanh tir khoang 3 ty cdp base nito, trong dé khoang 20.000
gen m3 héa tao thinh protein. M6i gen 13 mét don vi chirc niing coa di truyén. Céc gen
chira thong tin xdc dinh trinh tir acid amin ciia protein, céc protein rét quan trong @i voi
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hiu hét moi qué trinh sinh hoc quan trong trong co thé bao gom cé qud trinh dép Gng
thude. Gen la by khudn mang céc théng tin quy dinh dac tinh cdu triic, chwic ning cia san
phim cubi cung ctia n6, phén tir protein dic hiéu. Cau tric phén tir chudi polynucleotid
clia gen bao gdm mét sb ving chirc n¥ng co ban: ving ting cudng (enhancer), vimg khoi
ddng (promoter) didu hoa sy biéu hién cia gen, viing khéng dich mi 5° va 3* (UTR), viing
exon md hoa pmtem vi vimg intron. K&t qua cudi cliing coa bidu hién gen 13 sur téng hop
protein va vin chuyen cde protein ndy dén cac vi tri dic trung clia chiing trong céc té bao
va md ciia mdi c4 thé. C6 nhidu logi bién ddi cb thé xiy ra véi bo khudn cia gen. Néu cac
gen c6 sy da hinh hay bién d8i trinh t, cdc protein c6 thé khdng duge biéu hién ding
hoac khong hoat dong dimg hofic khong dén dugc diing vi tri thich hop. Tuy vao vi tri
xuit hién bién dbi ndm & ving diéu hoa, ving mi héa hay khéng md héa trén gen ma dén
dén c6 thé 1am thay ddi vé clu tric, chirc niing va chit hrgng phén tir protem dic hiéu
dugc téng hop, tir db sé anh huéng dén dap ttng thudc mot cach tryc tiép hodc gidn tiép
do tdc ddng bdi céc thay ddi lidn quan dén céc protein trén,

1.1.5. Tinh trang, alen, kiéu gen, kiéu hinh

Mendel dd chimg minh ring mbi tinh trang (trait) duoc quy dinh béi mdt gen gdm
2 thanh phén (mBi thinh phin 13 mt alen) va thudng k¥ hiu bing mét cip chit cai (hoa
hoc thudng - chit c4i hoa bidu dién dic tinh trdi (vi du: Y), chit c4i thudmg bidu dién dic
tinh 1in (vi dy: y). Nhir vdy, alen 13 cdc dang khac nhau clia mgt gen nim tai cimg mét vi
tri (locus) xéc dinh trén mot nhim séc thé c thé, Con ngudi duge goi 12 sinh vt hréng
bi vi ching ¢6 hai alen & mi vi trf (locus). Do vy, mBi ngudi co hai ban sao ciia hiu
hét cic gen, mt ban sao 13 mdt alen, mBi gen gbm 2 alen niim & ciing mt vj tri trén 2
nhiém séc thé, trong d6 mot alen dwoc di truydn tir bé va mét alen di truyén tir me. Mi
cdp alen dai dién cho kidu gen cha mot gen cu thé, kidu gen ciia mét gen trong mt ¢4 thé
chinh 14 céip alen cta gen d6 tai mt vi tri trén nhifm sic thé. Kifu gen duoc mb ta I
dbng hop tir (homozygous) néu cé hai alen ¢6 trinh t nucleotid gibng nhan & mét locus
cu thé va 13 di hop tir (heterozygous) nu hai alen khic nhau. Cp alen d6 hofic 13 cing
trdi (dominant) hodc clng Iiin (recessive), vi dy: Y'Y hodic yy, hoic cip alen c6 thé co mit
trdi, mot lin (vi du: Yy). Trong do, kiéu gen nguyén thiry (wild type), hay kiéu chuén,
deng thudng gip nhét trong tur nhién v6i thn sut xuit hién thudmg I3 cao nhét clia mot
gen trong quén thé. Alen kidu nguyén thity thirdmg 13 trdi vi cho kidu hinh binh thuéng
va diing lam tham chiéu trong nghién ctru Gen dirge hoc. Céc kiéu gen dot bién hay da
hinh so véi kiéu gen nguyén thity thiwong goi 13 cdc bién thé gen (variants). Kiéu gen duge
thé hién ra bén ngoai thanh kiéu hinh (phenotype) thong qua qua trinh biéu hién gen, gdm
giai doan phién ma thanh mARN va sau 46 14 qué trinh dich ma thanh protein diic higu.

1.1.6. Haplotype

Cac gen piim gén nhav trén nhiém sic thé con cho thiy c6 s t4i t8 hop clia céc alen,
vi du nhur trong qua trinh phin bao gidgm nhiém ctia t& bao sinh duc, do d6 ¢6 thé xiy ra
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sy hinh thanh céc lién két giita cac SNP, Chinh vi viy, trong Gen duge hoc, ngoai vige
khém phé cac bién thé tai mdt vi tri gen, con xudt hién khai niém Haplotype lién quan dén
cdc alen va SNP khéc nhau, Haplotype @& chi sy lién két gifta céc alen, thuong 13 tip hop
céc SNP, trong ciing mét nhidm sic thé, tzo thinh mdt nhém, twong dbi phd bién, cb xu
huréng theo khu vire din va c6 tinh di truyén. Vi dy, Hinh 3.2 minh hga m{t Haplotype 14
mot nhém tip hop cic SNP c6 mdi lién két véi nhau va dnh hudng dén bidu hién mdt gen
gé“m ching hodc s¢ hitu ching, ky hiéu cac SNP nay 1a A, B, C, D, E; trong khi d6, cac
SNP khic khong ¢6 mbi lién két, duoc ky hitu 13 X, Y.

X - A B C D E Y

gene

Hinh 3.2. So do mink hpa mét Haplotype
Chu thich: A, B, C, D, E, X, Y la ky hi¢u cia cac SNP.

1.1.7. Méi quan hé giira kiéu gen - kiéu hinh

Do ¢6 hién tugng da hinh gen 13m cho khéc biét vé can triic gen va din dén sy khac
bigt vé sin phm clia bidu hién gen. San phim cua biéu hién gen I3 chinh 13 mARN va
protein. C6 thé didn dat 16 hon théng qua vi du minh hoa & Hinh 3.3, Hinh 3.3 biéu dién
kiu gen cita gen TMTP m3 hoa tao enzym Thiopurine methyltransferase. TMTP Ia gen
dai 27 kb niim tai nhiém sic thé sb 6, nhanh ngén, vi tri 86 22, ving sb 3 (ky hidu 14
6p22.3). TPMT c6 10 exon, 8 trong sd d m# héa tao enzym 28 kDa. Exon 2 d& dugc
quan s4t trong qué trinh nhan ban ban déu nhung khéng dwge phat hién trong hiu hét cac
phan tich (ky hiéu bing cdc dwdng dirt quéng). Hinh 3.3 thé hién 5 alen, trong do TMPT*1
13 alen kidu chudn (wildtype), céc alen cdn lai nhw TMPT*2, TMPT*34, TMPT*3B,
TMPT*3C... 12 alen d6t bién hay da hinh, TPMT*34, alen d5t bién phd bién nhit, chira
hai d¢t bién diém & exon 7 (G460A), ddt bién nay lam thay thé Ala thanh Thr, v & exon
s6 10 (A719G), d6t bién nay 1am thay thé Tyr thanh Cys. Ba alen khac chira mot dot bién
duy nhét 1t G238C (TPMT*2), GA60A (TPMT*3B) vi AT19G (TPMT*3C). G ngudi Cép-
ca (chi yéu sdng & ving Bic Au) TPMT*34 chiém khodng 85% I3 trong s8 céc alen dot
bién, do dé trong cac qua’in thé nhu vy viéc phén tich cAc alen d3 biét c6 thé dir dosn kidu
hinh (hoat ddng clia enzym TPMT). Trong khi @6, & ngudi Han Quéc, TPMT*34 hiu nhr
khéng c6 va alen phd bién nhét 13 TPMT*3C.
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TPMI*T u
(wild type)

ATG

G460A A7ISG
(Ala—>Thr) (Tyr—>Cys)

ATG
G460A.

TPMT3C — | =

ATG

A718G

Hinh 3.3. Kiéu gen va mit s6 da hinh ciia gen TMTP mé hoa
tgo enzym Thiopurine methyltransferase

Chii thich: Wildtype: alen kiéu chudn. Hop mau xim la dpt bién ddn dén thay doi
acid amin. Hop mau tring 1o thuc vimg khéng dich mi UTR. Hip den la cdc exon trong
ORF (open reading frame), ving dich md, chira dogn trinh ty tic mid mo ddu cho toi md
Két thite. Hpp nét dirt 1o exon 2, hdu nhu khong dwoc phdt hign trong qud trinh phin
tich mdu.

1.1.8. M6i quan hé giira sy da hinh gen - ddp eng thudc

Su da hinh gen ¢6 thé din téi sir thay d6i v& biéu hién gen nhur sau:

- Thay d5i v& hiéu suét dich ma, tinh bén vitng ciia mARN.

- Anh huémg dén sinth ting hop protein, o6 thé 1im thay déi chu tric, s6 luong, chic
néng cia protein.

- Anh huéng dén qué trinh van chuyén cdc protein ndy dén céc vi tri chite ning cia
chiing trong c4c t& bio va mé ciia cé thé,

Tir cc hiu qué trén s8 anh hudng ca tryc tiép va gidn tiép ¢én d4p mg thudc, gbm
hai qué trinh duoe déng hoc va duge lic hoc. Da hinh gen s& din dn céc thay dbi v&

38




g.
F
.
.":'
i
{

il A 2T

https://trungtamthuoc.com/

mARN va céc protein lién quan dén hai qué trinh trén. Khi mét thudc dwgc dwa vio co
thé, né s& trai qua cdc qué trinh hip thu, phin b3, van chuyén dén dé tuong tic véi cic
dich tac dung, chuyén hoa va cubdi cing duoc thai trir ra khoi co thé, Mbi qua trinh d6 déu
¢ sirtham gia cia céc protein khic nhau va do d6 nhitng sy thay 461 v& trinh ty nucleotid
hay co ché diéu hda hoat dong clia céc gen mi hoa nhitng protein d6 ddu cé thé 1am anh
hudng dén ddp g thude véi mitc d6 khéc nhau, Vi vay, cic trudng hop da hinh gen cé
thé 1am thay dbi protein é mét trong cic qué trinh trén, dén dén thay dbi dap ng didu tri
ciia thubc. Cho dén nay, cic nghién ciru 43 xéc dinh dwoe khodng hon 1000 gen ngudi ¢
thé anh huémg dén dép tng thude. Cac twong tac Gen dirge hoc trén 1Am sang thwomg lién
quan dén céc gen m3 héa cho céc protein lién quan dén sy hép thu, phan bd, chuyén hoa
va thai trir cia thude (ADME) hogc cic gen mi hoa cic protein lién quan dén dich tac
dyng cia thude, cac protein khéc lién quan dén co ché tic dung ciia thude.

Ngodi ra, dua trén mbi lien quan da hinh gen va bidu hién gen tir d6 x4c dinh dugc
kiéu gen va kiéu hinh nhim 4p dung c6 hidu qud trong thic hénh dge l4m sang, phan
ndy s& dugc phén tich k§ & céc chirong san cia cudn sich nay.

Nghién citu vé Gen dirge hoc chi ra mdt s& két lun sau:
- Anh huong ctia thubc khidc nhau tdy theo timg c4 th va bj anh hudng bai gen.

- Hau hét céc dap img thuc 12 két qua cta da yéu t6 (nhidu gen va nhidu yéu té
méi trudmg).

- Pa hinh cic gen don dnh hréng dén nhidu enzym chuyén hoa thudc, vi dy nhw:
cytochrome-P450 (CYP2D6 va CYP2C9), N-acetyliransferase (NAT?2), thiopurine
methyltransferase (TPMT) va UDP glucuronosyliransferase (UDP-GT)... Cac c4 thé s&
hite céc da hinh gen c6 nguy co gip phéi cic phan tmg bét loi hodic khéng hiéu qua véi
thudc & lidu théng thudmg.

- Da hinh gen céc dich tac dung ciia thudc va van chuyén thude (thy thé, kénh ion,
yéu t6 tiing trudmg) gy ra sy thay d6i trong dép frng thude.

- Mot s6 thude diéu trf ung thir chi cho thiy ddp tmg didu trj trong cdc nhém bénh
nhin cé mang gen da hinh nhay cam v&i mjt so dich dién trj ung thw, vi du nhur thy thé
ctia yéu td ting trudng bifu bi. Pay 1a mot trong cic co s& cho viée ap dung didu tri dich
ciia mbt s8 thudc ung thr.

- Tén sut xudt hign ciia sy khdc biét v& d4p img thudc thay di d4ng ké theo ching
t6¢ hojic cac nhém séc tdc.

- Khéng giéng nhwr hiu hét cac yéu 8 khic, sir da hinh gen anh hudng dén dép (g
thudc thudng duy tri dn dinh subt cude doi nguwdi bénh, di truyén sang thé hé con chéu va
do @6 c6 thé du dodn duge din dén sy phat trién ciia nhiu xét nghiém gen dé danh gid
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si hién dién hay véng mit cia céc bién thé gen di biét d& gitp dir doan dap tmg ciia mbi
c4 nhan dbi véi thude.

2. MUC DICH CHINH, CAC THANH TU'U PAT DPU’Q’'C VA HAN CHE TRONG
'NG DUNG CUA GEN DUQ’C HOC

2.1. Muc dich chinh ciia Gen dwec hoc

- Hiéu dugc bén chét sy khdc biét v& gen dnh hwéng dén hoat ddng cla thube trong
cor thé gifra céc cé thé.

- Nham xdc dinh va tién don hiéu qua didu trj va kha niing xdy ra téc dung khong
mong mudn trén timg bénh nhan.

- Pam bao bénh nhin sir dung thude hidu qua.

2.2. Cac thanh twru dat dworc va han ché trong ¥ng dung ciita Gen dwoc hoc

_ Cho dén thoi diém gin day, viée dura Finh vire Gen duge hoc vao sir dung thudc trong
1Am sang d4 dat dugec mit s6 thanh tyu v con c6 mét s han ché sau:

Trong n#im 2015, khodng 150 logi thudc khac nhau dwge Cuc Quan ¢ Thec phim
va Duge phdm Hoa Ky (FDA) phé duyét ¢6 chita thong tin Gen dwge hoc trén nhin thude
nhumng chi mbt s6 it trong s6 d6 ¢ khuyén nghi v& xét nghiém gen kém theo, Tuong tu,
khoang 155 loai thubc cd thong tin Gen dirge hoc trong Tém tit dfic tinh san phim
(Summary of Product Characteristics-SPC) theo quy dinh cia Co quan Dugc phim chiu
Au (EMA). Ca nhin do FDA va EMA phé duyét déu chira thong tin tham chiu cic gen
lién quan dén duge dong hoc hoéc céc dich tac dung ciia thufc dén cac yéu cau dé xét
nghiém gen. Tuy nhién, cac nhin d& cip dén xét nghiém gen it va thudng lién quan dén
thubc didu trj ung thu, vi dyp v& sy két hop gen - thude diéu trj ung thw nhwr: EGFR/afatinib,
ALK/crizotinib, KRAS/panitumumab). Ngoai ra, c6 thé ké cac vi du khac v& sy két hop
gen - thudc nhr: HLA-B/abacavir, HLA-B/carbamazepin, CYP2C19/ clopidogrel,
CYP2D6/codein, POLG/valproat, G6PD/rasburicase, TPMT/ thiopurin... Miic du nhién
loai thudc trong s6 ndy dugc k& don rdng rii, nhung hiu hét véi cac thude ndy, xét nghiém
Gen duge vin chua tré thanh thue hénh thuong quy.

Tai thoi diém hién tai, & mot sb cic mrdc phat trién nbur M§, chin Au @3 trang bi
céc phong xét nghidm 14m sing cung cdp xét nghiém cho mdt sb gen thude Gen duge hoc
nhwe CYP2C9, CYP2C19, CYP2D6, CYP3A4, CYP3A5, DPYD, HLA-B*57: 01,
SLCOI1BI1, VKORCI1, TPMT... Trong d6, Co guan déng ky xét nghi¢m gen ciia Vién Strc
khée Quc gia Hoa Ky (NIH) di dua ra danh sach xét nghiém Gen dwgc hge cho thube
st dung & M3.
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Trong khi mat s6 phong thi nghiém cung cip céc xét nghidm nay dé bo clo sy
thanh cong vé tinh kha thi va chip nhin xét nghiém gen. Tuy nhién, mdt sb phong thi
nghiém khéc cho riing xét nghiém Gen dwoc hoc khong duoce sir dung dung mirc. Mot sb
nguyén nhin dva ra nhw: Thiéu sy chip thufin c6 thé do cdc bac sT14m sing khéng cb dir
kién fhirc v& xét nghiém Gen dugc hoc, khong thé o6 dwoc két qua xét nghiém trong thivi
gian thich hop, khéng chic lidu c6 di bang ching ung h§ viéc sit dung hoic chi ird cic
xét nghiém gen, hodic khong thé dién giai va dich m3 théng tin kidu gen trong thue hanh
lam sang. Ly tuémg nhit 14 két qua xét nghiém va sy didn giai phai nhat quan bat k& thye
hién phén tich tai phong thi nghiém 1am sang ndo. Tuy nhién, thwe té cho thiy, sy khic
nhau gifta cc phong thi nghiém vé cdc bién thé gen va haplotype di dugc xét nghiém véi
céch thitc dién gidi két qua va truyén dat cho ngudi k& don, Su khac biét nay ¢6 thé tic
dong déang ké dén viée ra quyét dinh trong m sdng do nhidu gen lién quan dén ADME
va cdc khia canh khic cta tic dung duge 1y va doc tinh thube cé thé khéc nhau dang ké
gifta céc c4 thé va ving dén cu, ching thc. HO so SNP trén toan b hé gen va thn suft alen
giita céc quén thé din cwr 6 thé duoc ap dung khdc nhau. Do d6, cdc nghién cfu Gen
dugc hoc cb thé khéng dwgc dp dung ngay 1ap tire tai cic co s& v t&. Nhur vy, danh phip
chudn, tinh minh bach, sir théng nhét ciia cic bién thé va haplotype duye xét nghigm 13
chn thiét dé thic ddy viéc 4p dung thir nghiém Gen duge béi cdc bic st Bm sang va dé
dam béo ring vige ké don cb thong tin cn thiét cho céc quyét dinh didu trj thich hop. Mit
khéc, cac hing thudc ngai di theo xu huéng teng dung thude theo huéng Gen duge hoc ca
thé héa sit dung thubc do do 6 thé giam lgi nhudn vé thuc. Ngoai ra, chi phi cho xét
nghiém gen hoiic x4c dinh kidu gen ciia cic bénh vin cdn cao vi chwa dirgce chi tra béi hé
théng bao hiém y té. Hon nira, cic két qua xét nghiém gen s& dnh hudmg t41 tinh phép 1§
cho viéc chi trd bio hiém y té, titc 13, néu ai d6 dugc xdc dinh 14 da hinh gen, vi dyi trén
gen BRCAL va c6 nguy co phit triénung th vii di trayén thi ngudi d6 s& bi tix chdi tham
gia vao bao hiém y té.

Tém lgi, tuy con nhiéu théch thitc nlung nghién ciru v& Gen dugc hoc c6 anh hudng
rit 16n dén vide thire hanh sir dung thudc hop 1y va khoa hoc. Viéce lya chon cac logi thudc
dya trén thu thip thing tin vé gen di truyén c6 kha néing tao thuin lgi cho viéc Iwa chon
céc loai thndc hign qua nhét & mirc lidu ti vn va tranh dwgc tic dyng khéng mong mudn
nghiém trong. Hudng di ndy khong chi 1am ting tinh hi¢u qua cba céc liéu phép, gidm
duge cic tic dung khéng mong mudn cita thube ma con mé ra mét ki nguyén méi cho
nganh y hoc cling nhr duge hoc - k¥ nguyén kham chita bénh va ding thudc theo dic tinh
gen cha timg ngudi.
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3. HE GEN DU'G'C HOC (PHARMACOGENOMICS)
3.1. Khai niém

He gen duge hoc dugce gidi thiéu vao ndm 1998 va duge dinh nghia 1a chuyén nganh
nghién ciru vé sy khéac biét trong an todn va hién qua cita thude sir dung thong tin tir toan
b6 hé gen. Céc yén céu ciia Hé gen dugce hoc chil trong dén sy khac biét ¢ v& trinh ty va
biéu hién gen, tmg dung céc nghién ciru trén toin b hé gen dé nhim tim hiéy, tién doén
dsp tmg thudc hojic khdm phd thudc méi. C6 thé kgt ké mot s6 tmg dung chinh ciia H§
gen dugc hoc:

- Khém phé dich tac dung méi ciia thude.

-"Tim ra‘co ché vé bénh mdi clia mdt thube.

- Khing dinh duge co ché tic dung dir dosn ciia mét thube hay hop chit.

- Lya chon tir hop chét tiém niing t5t nhit & phét trién thanh thubc dua trén hd so
biéu hién gen t6i .

- Hé gen diroc hoc nhdm sing loc va phat trién cic thube méi va hd trg cho Gen
ducce hoc.

3.2. Phan biét giita Gen dwerc hoc va Hé gen dwechgc

Trong thirc t&, khai niém Gen duge hoc hay ding 13n 16n vé&i khai niém He gen dugc
hoc (pharmacogenomics). Tuy nhién, Gen dugc hoc tip trung nghién cira sy da hinh
ctia mét holic mdt nhoém it gen tidm ning dén sir khéc biét v& d4p tng thudc. Trong khi
d6, Hé gen duge hoc nghién cira s bién ddi lién quan dén nhidu gen hojc toan thé hé
gen c6 thé twong téc dfin dén thay ddi dap g didu trj cia thudc hoic cic hop chét tiém
ning. Vi du: Dbi voi dép tng didu trj boi carvedilol, Gen dugc hoc nghién ciru anh
hudng clia sy da hinh timg gen, vi du nhir gen mé héa receptor Bl adrenergic trong khi
H& gen dugc hoc nghién cim twong tic cha mft loat gen lign quan, bao gbm: CYP2DS6,
B1, B2 va ul adrenergic.
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Hinh 3.4. Sy xudt hign va sé heong cde cong bé khoa hoc ciia Gen dupe hoc
va fé gen diege hoc trong PUBMED
(Thie vién Y hoc Qudc gia MY - National Library of Medicine)

H& gen drge hoc duge kham phé va img dyng gin ddy homn, cudi nhitng nim 1990.
Tuy méi hon nhung céc céng bd khoa hoce vé linh vuc ndy dé ting manh trong 5 pim qua
voi s xuft hién cia odng nghé gen va k¥ thudt sinh hoc phin tir trong cdc nghién ciu
1am sang (Hinh 3.4). Ngugc lai, linh virc Gen dwge hoc i dugc bibt dén tix truée d6 kha
18u, ti¥ nhitng n#m 1950, d& cdp dén cic nghién ciru khim phé cic gen tiém ndng cy thé
lién quan dén sy khic biét giita céc ca thé dén ddp fmg clia mét thudc. Céc gen tidm ning
trong c4c nghién ciru Gen dwrge hoc duge hra chon dira trén céc quan sat trude dé vé tinh
nhay cam ciia bénh, sy hdp thu, chuyén héa, van chuyén va thai triy cling nhir cac dich tac
dung ctia thudce, tréi nguec véi cich tidp cin khéng cb gia thuyét trén toan thé hé gen (the
genome-wide hypothesis-free approach) trong nghién cira ctia HE gen duge hoc.

Tir quan diém y hoc, ba khia canh chi yéu sau s& 1am cho Gen duge hoc khic biét
vai Hé gen duge hoc:

1. Str dung céc phuong phdp trén todn thé hé gen s& gitip m& rong phat hién kidu
gen. Céc phuang phép kiéu hinh s ¢6 it céc sir dung vé chin doan hon, nlnrng chiing s&
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vin quan trong nhir 13 phrong tién dé dénh gis thm quan trong y hoc ciia mdt bién
thé gen.

2. Trong khi Gen dugc hoc chit véu lién quan dén sy khdc biét v ciu triic cia gen,
chi yéu do da hinh gen, dAn dén sy khic biét v& dép tmg thudc, Hé gen duoc hoc tim hiéu
téc d6ng ciia cdc thudc 1n cic gen, do d6 lam thay dbi biéu hién gen.

3. Viéc sir dung cic phrong phép nghién citu ciia Hé gen duge hoc s& giip kham
phé céc dich méi cia thude, P6é ¢ thé 1a cac gen ngudi b bién dbi hodc cdc protein ma
hoa ciia cic gen nay thic ddy sy xuét hién cia cic bénh théng thudng nhu ting huyét ap,
hen xuyén hodc tAm thin phén &, Tuong tir nhu vay, Hé gen duge hoc b thé giip tiét
16 céc dic tinh quan trong mang tinh sdng con clia cac vi sinh vit, Jim cho ching c6 thé
bi ti€u diét bdi cc khang sinh mdi. Sy khac biét giira Gen durge hoc va Hé gen duoc hoc
c6 thé duge phan tich chi tiét hon trong Bang 3.1.

Bing 3.1, Phan biét Gen duwoc hoc va Hé gen duwpe hoc

Dbi trgng nghién ctru voi chi mt gen Dbi teong nghién ctm véi toan thé hé gen:

hosic mét nhom it gen. ‘phiéu hoiic t4t ci cdc gen

Dép tmg cita mbt thude (in vivo) gifta cic | Pap tmg cia nhidu hop chit va thube (ca in

ca thé do cac bién ddi gen vitro va in vivo) trén bitu hi€n gen va giita
toan b céc gen biéu hién

Thirdmg d4nh gia ban diu bing SNP, cic | Pénh gid bang t4p hop cic biéu hién gen
kifu da hinh gen khéc vatidp cAncubila | (gene profiling)
s biéu hién ciia'gen

Trg gitip cho chan dodn, didu trj bénh (st | Cong cu dé sang loc, kham phé thude méi
dung thuic)

M&i quan hé: Mat thudc - nhidu genome M&i quan hé: Nhidu hop chit/ thudc - mét
(nhiéu bénh nhan) genome (1 banh nhin)

Tép trung nghién ctu tinh khac biét (thay | Tép trung nghién cim tinh khac biét cia cic
d6i) ctia cac bénh nhan véi dip img thudc | hop chét tiém ning sir dung 1dm thude

Mic dit ¢6 nhiing khac biét, nhung ciing ¢6 sy phu thuéc 13n nhau giita hai chuyén
nganh. Khi céc gen holic cdc marker gen lién quan dén co ché tic dung hodic an toin
ciia thnde duge xéc dinh thong qua nghién cin Hé gen droc hoc trén toan bd hé gen,
mdi gen riéng 1¢ yéu cu thém s thim dinh trén 1am sang bing cic tiép cin mét cich
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tap trung va dya trén gia thuyét ciia Gen duge hoc trzéc khi ching ¢6 thé duge 4p dung
thudmg quy tai cac co s& chdm soc 1am sing.

Tém lai, Hé gen duge hoc v& 1an dai s& diin dén sir hidu biét t6t hon v& sir twong tic
gitta thubc véi cac san phdm ciia gen. H gen dirirc hoc hira hen viée hra chon thudc dé
chdng lai bénh s& dwoc xdc dinh ngay cang nhidu bing médt hofic nhidu gen lién quan dén
bénh & mat d6i tirong x4c dinh; néi cach khac, chiing ta ¢6 thé hy vong vao sy phat trién
ciia ligu phép thudc phu thudc gen cia timg cé thé. Gen dwgc hoc quan tim nhét dén an
toan thude, nhim “c4 thé héa” sir dung thudc, do d6 mdi thubce co thé c6 hidu qua mong
mudn trén mdi ngudi sit dung. Con anb lnrdng chinh ciia Hé gen duge hoc hira hen sy cdi
thién v& hiéu qua va tim ra dich téc dung méi cua thode. Mic di vay, Gen dugc hoc va
H& gen dugc hoc déu ¢6 sy hd tro cho nhau d& nhim myc tidu: T5i wu hoa hidu qua didu
tri va giam thidu ddc tinh ciia thubc dya trén thong tin di truyén cita timg ca thé. No6i cach
khéc, sit dung théng tin di truyén d& lya chon thudc, lya chon Léu va thoi gian didu tri
thich hgp cho timg bénh nhan. Do quy md nghién ciru ctia HE gen dugc hoc lién quan dén
céc con dudmg sinh hoe phite tap v trén todn thé hé gen (Béng 3.1), vi vay trong khuén
khd cubn séch ndy, chi tap trung tim hidu va van dyng Gen dugc hoc cho cic nghién ciru
voi muc tiéu ndi trén.

KET LUAN

Tém lai, chuong ndy da gidi thidu v& lich sit, dinh nghia, cic mébi lién quan chinh
dén Gen dugc hoc nhr mdi quan hé Gen duoe hoc - ching tdc, méi lién quan da hinh gen
- bidu hién gen, mbi quan hé kiéu gen - kidu hinh, mbi quan hé giita da hinh gen - dap
tng thube, cdc khai niém co ban khéc lién quan dén gen nhu tinh trang, alen, kidu gen,
kiéu hinh. Cho dén théi diém gin ddy, viéc dua Iinh vire Gen duoc hoe vao sir dung thuéc
trong 1im sing di dat duge mét sé thanh tyn nhung vin c6 cic han ché nhit dinh. Dé lam
13 hon, khai niém, myc dich, iing dung va st hd trg ctia Hé gen duge hoc dwge phin biét
véi linh vige Gen duoc hoc.
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Chwong 4
PHU'ONG PHAP PANH GIA VA NGHIEN CO'U
GEN DUQ'C HOC

MUC TIEU HQOC TAP
1. Phén tich dugc y nghia cita SNP, haplotype trong nghién ciru Gen duegre hoc.

2, Phén tich dwoc cde cdch tiép cdn trong nghién cuw Gen diege hoc.

3. Phan tich dwpc cdc cong nghé xde dinh kiéu gen va kiéu hinh.

Trude khi ¢6 thé tiép can v6i nghién ciru va émg dung clia gen dwrge hoc trong thir
tién, mot didu kién rit quan trong 14 phai hidu duoc cic huéng tiép cin, céc prong phap
d4nh gia va nghién cir, tir d6, lra chon dirge nhitng céch tiép cdn phi hop voi muc tidu
va didu kién cu thé.

1. Y NGHIA SNP, HAPLOTYPE TRONG NGHIEN C(fU GEN DIFO'C HOC

Trong céc kiéu da hinh gen, da hinh don nucleotid (SNP) phé bién nhat, do viy o
thé coi SNP 14 d4i twong nghién ciru chinh cita Gen duge hoc. Tuy nhién, cic nha khoa
hoc @3 khdm ph4 ra hé gen ngudi c6 chita khoang 10 trigu SNP. Chinh vi vy, s& rit kho
khiin, t6n thoi gian va t6n kém dé xem xét timg thay ddi ndy va x4c dinh ligu né c6 déng
vai trd trong bénh va dép img véi thude cita con ngudi hay khong. Do vy, vi§c nhédn dang
ban 46 SNP cua mbi ngudi 13 mdt viéc lim twdng chimg nhu khong thé véi thé gidi
khodng 10 ty ngudi. Tuy nhién, rit thi vi 13 cb mot sy két hop ctia mdt s6 SNP 1an cin,
lién két chit ché véi nhau vi duge di truyén lién'két cimg nhau tir thé hé ndy sang thé ha
khéc trong nhitng khéi 16n (trén cling mot nhiém séc thé), goi 14 cac khéi Haplotype hay
"Haplotype block”. Sy déng di truyén ciia cac SNP trén cic Haplotype ndy din dén su
lién két giita cdc alen niy trong.quén thé (dwoc goi 13 mét can bing lién két - linkage
disequilibrium (LD)). Nhimg khéi Haplotype nhw viy twong ddi phd bién, ¢6 xu huémg
theo khu wvirc dan cur va ching t6c. Do d6, mot Haplotype ciing c6 thé duge st dung lam
chi du (marker) trong nghién clru Gen durge hofic bit ki mét SNP trong nhom ciing co
thé duoc sir dung lam chi din (marker) cho todn bd khéi. Két qua la, chi can mot vai trong
s chc “SNP gén the” (tag SNP) ndy dé x4c dinh timg Haplotype phé bién trong mét vung
ciia nhiém sdc thé (Hinh 4.1). Su két hop cita cdc SNP thinh Haplotype gitip gidm s&
Iwgng SNP cin phai sing loc {mdt SNP cho biét thong tin vé c4 mdt nhém gen lién két),
do d6 nghién ctra vé& Gen dirge hoc don gién hon, nhanh hon va hiéu qué hon nhidu. Ngoai
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ra, ciu triic Haplotype chira nhidu SNP c6 thé cung cip thong tin chinh x4c hon vé mbi
quan hé kifu gen - kiéu hinh so v&i SNP don 18

A.CicSNP  gHp SHp SHP SHP SHP
\ i t t t

Nhlmsicthd!  Kveac..., ACASGCCAL . TCOBEET Corss BTEBACCE s TCE T un,
Noidmsdcthd2 ., .6TOAC...c ACACBCCA, s TCGABGTC, s STCAACCE.ses TEGC.e
Nhiﬁmsﬁcthﬁa uuGTGlcnn ﬂClTﬁccl- i TCGGGGTG:“. GTC‘#GCG---:TCGT.."
Nhlﬁms&cth“ ....GTGIO.... IOIQGBBA.-.. TOGGGGTB-m GTG Blccsuu TGBT....

Nz

B. Cdc Haplotype
Haplotype 1 m AGTACGETT, IGBH
Haplotype2 TTG TTGESCAACA TllTA

Haplotyped CCOGATOFGTEATALTEETC
Haglotyped TCOATTCERCGETY lBlM

t

I

Hinh 4.1. M&i quan hé giita SNP, Haplotype va SNP giin thé

A. Cic SNP: Mgt doan ADN tir bon phten badn cua cung mot vung 6 kb ¢ nhimg ngum khac
nhay, trong do hdu hét trinh tie cée chudi Ia gtong hét nhau triv 5 vi tri nucleotid bi blen déi,
B. Cic Haplotype: 4 Haplotype ndy I su két kop dic bigt ciha cdc alen ¢ 20 SNP gdin nhau
trong ving 6 kb. C. Cac SNP gifn thé: Chi can xdc dinh kiéu gen ciia 3 SNP giin thé trong
6 20 SNP trén 1d dt dé xéc dinh bén haplotype ndy

M6t SNP gén thé c6 thé cung cAp thong tin v& mdt SNP khéc hodc v& hang trim
hosic hang ngin SNP trong chudi ADN kéo dai hing ngan kilobase. Théng tin ndy dac
biét ¢b lién qua.n trong viéc thiét ké céic nghién ctu lién két trén todn hé gen (GWAS).
Tan suét xuét hidn cia cac alen SNP, Haplotype va céc tag SNP cu thé khic nhau
gifta cdc nhém dén tGc va didu ndy dd dugc phén loai thong qua Dy 4n HapMap
(www.hapmap.org).

C. Cic SNP gin thé

Du 4n HapMap la mot du 4n ¢ tinh hop tic qubc t& voi quy md rit 1éng. Muc dich
ciia d 4n 14 lap duge ban dd Haplotype bao gdm vi tri clia chung trong hé gen va mic d¢
phd bién cira chiing trong cac quéin thé khac nhau trén toan thé gidi lién quan &én tinh da
hinh gen ngudi thong qua viéc tim hang triéu SNP tir nhifng ngudi tinh nguyén trén khip
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thé gidi. Visb hrgng SNP cb thé 18n 141 vai triéu, nén nhiém vu chinh cita Dy 4n HapMap
13 sép xép chiing sao cho céc phén tich dwgc d& ding hon. Dy 4n ndy quy tu rit nhidu cic
nha khoa hoc tir cac qubc gia nhir Anh, M§, Canada, Nhét Bén, Nigeria va Trung Qudc...
vA d 1ap ra ban d6 Haplotype clia ngwdi bing cich ding cic mAu ADN cita cdc nhém
shc the khac nhau trén thé gidi. Cho dén nay, dy 4n da tim ra khodng hang triéu SNP va
tép trung vio cdc SNP xdy ra thudng xuyén trén cé hé gen. Sir dung Dir an HapMap s&
gifip chi ra durge nguyén nhin gy ra cic cin bénh di truyén va tir 46 phét trién cic phuong
phép didu tri hidu qua hon, tién t&i s& 4p dung véi vide ca thé héa trong str dung thude.
Viéc 13p ban dd SNP va tén suit xut hién ciia chiing trong cic quén thé khac nhau c6 thé
gifp ting téc dung cilia thudc theo tirng dang da hinh gen thé hién khic biét trong céc
chiing tdc va rat cé ich trong vide ting hidu quéa nghidn ctru di truyén. Dy 4n cling s& giiip
con ngudi hidu cdc tidn trinh quan trong khic trong sinh hoc, ch&ng han nhu tién héa, téi
t6 hop va nhitng tac déng tao nén cac bién thé gen ngudi.

2. CAC CACH TIEP CAN TRONG NGHIEN C{FU GEN DU'Q'C

Céc nghién ciru v& Gen duge hoc lién quan dén vige phan loai hodc xde dinh céc
chét chi diu (marker) duge sir dung dé dir doén sy khéc biét gifta cac bénh nhin lién quan
dén hicu qua vi an toan thudc. Co hai cich tiép cén chinh trong nghién cim gen duoge:
Phuong phép tiép cén gen mg vién (candidate gene approach) va cach tiép can trén toan
bd hé gen (genome wide approach),

Trong cach ti€p cin gen (mg vién, nghién clru chi quan tim dén mét sb lwong nhit
dinh céc bién thé ciz mot gen hofic mdt vai gen dwrgc biét cb lign quan dén duoge ddng
hoc va/ hodic duge lyc hoc cha thube. Do d4, logi nghién citu ndy con duge goi 1a cic
nghién ciru vé mbi lién quan dya trén gia thuyét. Diy 12 mbt cach tip cin hop 1y va duoc
ap dung phé bién trong cac nghién ctru gen dwoc. Vi du nhr nghién ciru vé gen TPMT
(mé hoa cho thiopurine S-methyltransferase, enzym chiyén héa 6-mercaptopurin). Két
qua ctia nhifu nghién ciru cho thiy, c6 mbi lién quan chit ché gitra kiéu gen TMPT va
kiéu hinh hogt tinh ciia enzym twong tmg. Khoédng 80 - 95% bénh nhan ¢6 hoat tinh TPMT
thép c6 thé dugc giai thich bing su xuit hién cic alen TPMT*2, *3°va *3° trong kidu gen.
Kiéu gen dbng hgp tir hosic dj hop tir ctia cdc alen nay tuong @ng véi kidu hinh gidm hodc
mit hin hogt tinh chuyén héa ciia enzym TPMT. Do vy, viéc gidm liéu 6-mercaptopurin
dén 50% duogc khuyén cio & ngudi mang kidu gen bién thé TPMT di hop ti va dén 90%
duge khuyén céo & ngwdi mang kiéu gen bién thé ddng hop ttr.

Tuy nhién, trong nhidu tnrdng hop, mét gen don 18 khong da dé gidi thich s khac
biét qua 16m vé dép g didu tri gifra cdc c4 thd ngudi bénh béi con dudng duge dong hoc
va dugc lye hoc chia thudce rit phirc tap, véi sir ¢6 mit ciia nhidu protein khidc nhau, Dic
bigt, ddp tng didu tri véi thudc ung thr 13 mét vi du dién hinh v& sy lidn quan ca nhidu

49




https://trungtamthuoc.com/

da hinh gen khac nhau. Vi du: Cyclophosphamid dirgc chuyén héa béi nhién enzym CYP
khéc nhau nlir CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP3A4. Do vy, sy
thiéu hut di truyén ciia CYP246 khong anh hudng ding ké t6i dap ung didu tri voi
cyclophosphamid. Bén canh céc enzym chuyén hoa, dap tng thudc con chju anh hudng
ciia nhidu protein khac nhur céc receptor, cic con dudng tin hiéu... Trong trirdmg hop ciia
cdic thudc ung th, nhitng protein djc trung ctia khéi u ciing anh hirdmg déng k&. Do tinh
chét phitc tap nhir vy, 4nh hudng cha mét gen thudng khéng du dé dy doan dap img didu
trj clia mjt thubc. Thim chi, d6 14 chura k& 4nh hudng cia cic yéu t6 phi di truyén nhu
cdc dic diém 1am sing ciia ngudi bénh, cic thudc ding kém... Vi vdy, cin ¢6 nhitng
nghién ciru IAm sang drge thiét ké tot nhim xac dinh duge mite 44 dnh hirdmg cita cic da
hinh gen. C& mAu cita céc nghién cim nay cén du 1én (khodng vai trim t&i vai nghin bénh
nhén) dé danh gid duge mdi 1ién hé o ¥ nghia théng ké. Ngoai ra, két qua con phy thufc
v3o viéc Iya chon gen Vg vién cho nghién ciru cling nhur cic bién s6 14m sang phit hop.
Néu khong dt bing chitng ghi nhin vé mdi lién quan v4i gen Tmg vién, viéc phéi hop
th&m mot hodc mot sb gen khic ¢6 thé lam gia ting kha ndng dir dodn dap img diéu tri.

Trai lai, trong cach tiép can trén toan hé gen, con goi 12 nghién ciru GWAS (genome
wide association studies), nghién cira phén tich hang loat SNP khic nhau cta rit nhidu
gen hodc ciia toan bd hé gen, khdng phu thude vao viée cac gen ndy @3 timg dirge bibt vé
mbi lién quan 161 dugc ddng hoe hodic dugce Iyc hoc cia thude hay khéng, Céch tiép cin
nay doi hdi phai co céc cong nghd phan tich kiéu gen hiéu ning cao, cho phép phén tich
ddng thdi hang triim cho dén hang trim nghin SNP. Déy thudng 13 nhitng SNP phd bién
trong cong ddng, véi ty 18 5 - 10% va thwong xudt hién trén toan hé gén. Viéc phén tich
hang loat SNP trén c4 hé gen doi hoi cdc ¢bng nghé tin sinh hoc tién tidn dé co thé phin
tich b dir liéu khdng 15. Viéc thue hién phép so sanh da bién ciing can ¢é phwong phép
higu chinh phi hop cho nhiéu xét nghiém ddng théi bod khi c6 hang trim hoéc hing nghin
phép so sinh dong thovi, rit khé c6 thé dat dén gia tri p ¢d ¥ nghia thong ké. Po6 1 1y do
nhidu nghién cira GWAS khéng cho két qui cé tinh chit lp lai.

Tuy nhién, nghién ciru GWAS khéng phéi bao gid ciing quét trén toin hé gen. Gin
diy, c¢6 mdt cach tiép can trung gian mdi dwge ap dung trong nghién ctru gen duge, d6 12
str dyng cdc bd kit cho phép phén tich ddng thdi nhidu gen lién quan dén dugc dong hoc/
dirge Twe hoc ciia thude. Mot s& b6 kit ¢6 thé phan tich dén 2000 SNP ciia 225 gen chirc
niing. Viéc giéi han s6 rong gen gitip giam s8 lwgng c4c phép hidu chinh cin thiét, do
do, 1am giim nguy co sai s6. Phuong phap phd bién trong loai nghién cim ndy 13 thiét ké
kiéu bénh chimg, trong d6 nhém bénh 14 nhitng bénh nhin dap {mg tét sau didu tri véi
mét thubc nhét dinh, nhém chimg 14 nhimg bénh nhén ding thudc d6 khong cé dép dng
t5t hoic don gidn 1a ngudi khée manh trong cong dbng. C& min cha loai nghién clira ndy
c6 thé 13 vai chyc cho dén vai trim bénh nhin. SNP ¢6 khi ning phin biét tot nhét hai
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nhém s& cb thé 13 yéu 66 anh hudng dén dép g diéu tri cia thude myc tiéu. Tuy nhién,
két qua ndy cAn duoc kiém chimg trong cic quin thé doc lip khéc.

Sy khac biét chit yén giita cach tiép cin GWAS véi cach ti€p cin gen dng vién 13
khéng c6 gid thuyét dinh hudng, khong cn cde hidu biét v& PK/PD cha thude. Do do,
nghién ciru GWAS ¢6 thé xic dinh dugc nhitng gen chwa timg dwrge bit dén trong 1Am
sang. Mt khac, nghién ciru GWAS c6 mt s6 nhwge diém nhu: Chi phi rit 16m, c6 thé c6
yéu t6 nhilu khi Iyra chon nhém bénh va nhém chimg. Ngoai ra, viée phén tich ddng thisi
hing loat SNP ¢6 thé din dén 4m tinh gid hodc dwong tinh giz. Mt nhwec diém nita 13
nghién ciru GWAS thwrdng bo qua céc bién thé gen hiém do khang dugc dua vao cic bd
kit thuong mai, do d6, gidm d¢ nhay ciia nghién ciru. Mét gidi phép cho vén @2 nay 1a
giai trinh tu viing gen muc tiéu nhim phét hién cdc bién thé lién quan.

Trong nhitng niim gin déy, s lrong nghién ctu GWAS téing 16n kha nhanh, véi quy
md ngdy cang I6m, Vi dy nhir mét nghién ciru vé lién quan gifta da hinh gen v6i bénh bach
cAu nguyén bao tiy cip da quét ddng thoi 400,000 SNP khéc nhau. Sy gia ting nay 13 do
cd sy phat trién rit nhanh ciia cac cong nghé xéc dinh kiéu gen hién dai va cong nghé Dt
1iéu 16m (Big data).

Véi nhitng phat hién vé vai trd ciia da hinh gen trong sy bién thién dép tng thudc
gitta céc cé thé, viéc xét nghiém kidu gen (genotyping) vi xét nghiém kién hinh
(phenotyping) c6 ¥ nghia quan trong, cho phép:

- Danh gi4 anh huéng cha da hinh gen d8i voi dap tmg didu tri.

- Phét hién céc da hinh gen lién quan dén dép tmg voi thude.

- Dy doén dép Vmg ctia timg cé thé ngudi bénh d6i vdi mdt thubc nhét dinh, tr 46
Iya chon ding thudc, ding licu, dtng lidu trinh diéu tri.

Tty tirtng muc dich, xét nghiém kiéu gen va xét nghiém kiéu hinh c6 thé duge tién
hanh ddng thdi hofic riéng 18,

3. CAC CONG NGHE XAC PINH KIEU GEN

Cong nghé xdc dinh kidu gen (genotyping technology) 14 mdt trong nhitng yéu t6
quan trong quyét dinh thinh cbng ciia nghién ctu. Khéng c6 mot céng nghé nio 1 tdiru
cho moi nghién ciru, thy vao ddc diém ciia phong xét nghiém, cd méu, s bién thé cin
phén tich va chi phi ma cin lira chon c6ng nghé phi hop. Mot s hé théng cho phép sing
loc khéng chi cdc SNP ma ca céc loai d6t bién khéc nhau.

Khi Iya chon cong nghé xac dinh kidu gen cin leu ¥ cic difm sau:
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- Phuong phép dirge chon phai xéc dinh chinh xéc kién gen, Iy tirdng 13 thanh cong
ngay trong mét 1an thir. Mot s6 mu c6 thé thit bai trong Ein thir nghiém xac dinh kiéu
gen ddu tién; tuy nhién, phtrong pbap xc dinh lai phai nhanh chéng va khéng tén kém.

- Phurong phép xac dinh kidu gen phai cho phép xét nghiém nhanh va d& kiém dinh.
Trong d6, voi s da dang dit liéu da hinh gen sin ¢, kha néing chia sé trong cong ddng
va kha niing chufin bi cdc xét nghiém mét cach kip théi rit quan trong xét v& hidu qua va
kha niing khdm pha trong tuong lai.

- Két qua phai d& dang dién gidi, cAn sir dyng phdi hop cac phin mém chuyén nghiép
d8 cung cép két qua xéc dinh kibu gen chinh x4c, trinh sai sb.

- Hé thbng phai c6 ty sé hiu qué/ chi phi cao, gidm thifu sb kegng hodc 8 dai cia
céc bude trong quy trinh xdc dinh kidu gen. Nigoi ra, cic phwrong phép cho phép danh
gia nhidu da hinh trong mot xét nghiém c6 thé pitp giam chi phf va tang hiéu qua.

Duéi day 13 mot s6 loai céng nghé xdc dinh kiéu gen dang dugc 4p dung phé bién
trong ca nghién ciru va trong labo ldm sing.

3.1. Cong nghé xac dinh kiéu gen hiéu ning thip

Lozai ¢ong ngh@ nay phi hop khi sd hrong miu va sb Iuong bién thé da hinh cin
phan tich nhé vi higu qua v& kinh té. Céc k¥ thuft thudc loai nay chi yéu dya trén phan
img PCR.

Xdc dinh da hinh cdc dogn gicl han ciia sdan pham PCR (PCR-RFLP)

Day 13 mbt trong nhitng cong nghé genotyping don gian nhat, dya trén s cd mit
hay khdng ctia trinh tir nhéin biét ciia enzym gigi han, Vimg chira SNP muc tidu duge
khuéch dai bing PCR. San phdm PCR dirge 1t v6i enzym gidi han, phin {mg cdt dic hiéu
c6 xdy ra hay khéng tiy timg alen. San phim cit c6 thé dé ding quan sét trén dién di
agarose, Phurong phép ndy khong cin thiét bi diic biét v khong ddi hoi nguoi 1am phai
duge huén luyén djic biét. Tuy nhién, diy khoéng phai 13 céng nghé 1y twéng cho moi
nghién ciu boi khong phai moi alen dwge phin tich déu nfim & vi tri ciit gigi han ciia mot
enzym nao do6.

PCR dic higu alen (alen specific PCR)

K¥ thust ndy ddi hdi phai thiét ké duoc cip mdi PCR bao gdm 1 mdi chung cho tét
¢ céc alen chia gen va 1 mdi diic hidu cé diu tdn cing 13 base déic hiéu véi alen muc tidu.
Két qua PCR s& dwrong tinh khi trong miu ¢6 xuét hién alen myc tiéu. Néu kiéu gen 12 di
hop tir thi s& c6 san phdm PCR d6i v&i ca hai loai mdi. K§ thuit niy khéng ddi hoi phai
6 mt trinh ty cit gidi han chira vi tri SNP nhung vige thiét ké dwge méi diic hi¢u khong
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phi Hic ndo cfing d& ding va kha thi. Thém vio d6, cAn kiém soat chit ché diéu kién phin
tmg PCR dé tranh mbi bt cip khong dic hiu. K thust PCR dic hiéu alen chinh I co
s& ¢é phat trifén mot s6 cong nghé xdc dinh kiéu gen hiéu ning cao.

3.2. Cong nghé xAc dinh kiéu gen hiéu ning trung binh

Loai cong nghé ndy phit hop vi cic nghién cimn hdi cim. Céc k¥ thuat thubc loai
nay doi hoi thiét bj diic biét va ngudi 1im dwge dao tao cao hon, Khéng chi diing cho
nghién citu, c4c cong nghé ndy c6 thé duoc 4p dung trong xét nghiém 18m sing. Sy ra doi
clia cac b kit thirong mai héa gitip gidm thoi gian dé thiét ké va t5i wu héa quy trinh xét
nghidm, Mot s§ hé théng phd bién duge miéu ta trong Bang 4.1.

Trong céc k§ thuit x4c dinh kiéu gen hidu niing trung binh, k§ thugt lai héa ADN
pha rén (microarray) duge dp dyng kha phd bién, thuimg duge coi 1 tiéu chudn vang
trong xAc dinh kiéu gen ciing véi k§ thusit giai trinh tw ADN. K§ thudt ndy cho phép xéc
dinh kiéu gen mang SNP phy thudc vae cic difu kién lai nghiém ngat (bét cip theo quy
Iuat bd sung). Phurong phép xét nghiém nay rét nhay véi s khdc biét v& ca 46 dai va trinh
tir chia ca chc oligonucleotid gin chi thi (probe) va cic oligonncleotid dich. Mét trong
nhimg tmg dyng ndy 13 tao ra cic GenChip thwong mai ¢6 thé x4c dinh kidu gen ddng
thdvi ciia nhiéu alen, trong d6 xét nghiém kién gen dirge FDA phé chudn sém nhit va hién
nay van dang duge sir dyng pho bién trong 1dm sang 14 b kit Amplichip™ CYP450 (Hinh
4.2). B kit cho phép xéc dinh kiéu gen ciia 27 alen citia CYP2D6 va ba alen cia gen
CYP2C19 lién quan dén céc kiéu hinh chuyén héa khac nhau. Xét nghiém duge giéi thidu
dé d4nh gi4 tinh trang chuyén héa ciia bénh nhan déi véi timg loai thudc 1A co chét cho
céc isoenzym CYP450 2D6 va 2C19 va dbi véi vise diéu chinh lidu & bénh nhéan, cho
phép phén biét cac kidu gen trrong tmg véi hai loai kiéu hinh cia CYP2C19, bén loai kiéu
hinh cia CYP2D6, d& dat duge hidu qua diéu tri va trénh nguy co tic dyng khéng mong
mudn nghiém trorig. M6t sb hudng dén diéu trj 33 dugc ban hinh dé diéu chinh lidu tirong
tmg voi kiéu gen CYP2D6 va CYP2C19 clia bénh nhan.
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Bing 4.1. Mt 56 hé thing xde dinh kiéu gen
theo cong nghé hiéu ndng trung binh

si’?‘é

Tém tit “

n 1y ky thugt
Tagman (Applied Real-time PCR H& théng cho phép phn tich sb
Biosystems) Iegng ban copy vi mire d§ bidu
hién mARN véi 384 giéng dong
thoi
Infiniti (Autogenomics) | Microarray C6 thé tién hanh phan ing PCR
d0ng théi véi 24 miu
Tag-it Mutation Detection | Multiplex PCR véicic | C6 thé xét nghidm ddng thesi 100
(Luminex Molecular vi cAu chira chit hujnh | gen khdc phau trong mot tube
Diagnostics) quang dic higu phdn {mg, 24 miu cling mt Kic
Pyrosequencing (Qiagen) | Giai trinh fyr trong khi Ut diém so vai céc k thudt
tdng hop chudi, phét khéc 1 cho biét trinh t xung
hién bing huynh quang | quanh vi trd c6 SNP, nhé 46,
giup ting df tin cdy cua xét
nghiém. ‘Cho phép phan tich 24
hoiic 96 mfu ddng thivi. Cho
phép phit hién khing chi SNP
ma con cac loai 4ot bién khic
Invader Assay (Hologic) | Cit bing enzym gidi han | Cho phép phén tich déng thoi 32
diic hiéu cén tric min
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4.3, Nguyén Iy ciia cong nghé pyrosequencing

Hinh
3.3. Cong nghé xac dinh kiéu gen hiéu ning cao

Vi loi thé ca v& chi phi va tbc 49, cong ngh& ndy phit hop véi céc nghién ciru ¢6 e
min 16m, sb lwgng da hinh 16n nhung ciing di kém véi nhitng yéu ciu cao vé thiét bi, chi
phi va k¥ thuat vién. Cac k¥ thuit thudng duge ap dung bao gdm khdi phé va sic ky 1ong
hiéu ning cao bién tinh.

Phurong phdp khoi pho

Pay 13 phwong phap c6 théng hegng cao, 12 mot k¥ thuit dimg ¢é do dac ty 1 khéi
lugng trén dién tich cia jon, phé bién 13 cdng nghé ion héa gi4i hip thy laser MALDI -
TOF, ¢6 thé x4c dinh kiéu gen chinh xdc dya trén viéc phéat hién chinh x4c khdi hrong
phén tir cita san phdm acid nucleic. Ngugc lai véi céc phwong phap xac dinh kiéu gen trén
dya trén anh sidng, huynh quang hodc gel, phrong phap khi phd phén biét cic phén n
ADN dya trén mdt khéi lrong xéc dinh. Do phuong phdp ndy sir dung chii yéu nhr mdt
phwong phép phét hién nén thudng duge két hop véi chc phuong phip x4c dinh kiéu gen
phiin biét alen, ching han nhw phuong phdp lai déc hiéu alen. Mic di phwong phap nay
c6 d6 chinh xAc rdt 16n va théng hrong cao (c6 kha nidng xdc dinh tir 10.000 - 50.000 kiéu
gen mdi ngdy), nhuge diém chinh cia khéi phd 14 chi phi diu tir cho thiét bj cao va cac
quy trinh tinh ché san phim nghiém ngit trude khi chay qua khdi quang phd ké.
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MassARRAY system 13 hé théng thirong mai phd bién sir dung phén tich khéi phd
d4 phén biét cac alen. Hé théng niy c6 thé dimg cho céc dy 4n 1ap ban d8 gen véi nhitng
bd kit thuong mai diic hiéu.

Phwong phdap DHPLC ‘.-,séc ky Iéng higu ning cao bién tinh (denaturing high-
perfermance liguid cliromatography)

Day 13 phwong phap doc déo vi ¢b thé dugc sit dung cho cé kham phé da hinh gen
va xédc dinh kidu gen, DHPLC sir. dung cot pha dao cip ion d& phin biét gifta cdc alen
bién thé va alen khong bién.ddi. Mot san phim PCR (200 - 700 bp) tir mét méu cé kiéu
gen d biét (mfn tham chiéu) duge so véi cde sin phdm PCR cia c4c kidu gen chura biét.
U diém cia DHPLC 13 ¢6 thong lwong cao, quy trinh tr déng ciing nhur kha ning sir
dung cic mdi PCR qua bién d6i va cac sin phim PCR chwa duge tinh ché, DHPLC cling
¢6 lgi thé 13 ¢6 thé phat hién kiéu da hinh méi. Nhitng han ché chinh ciia DHPLC 13 céc
budc t5i vu hoa cén thiét dé dat dwoc két qua phan bidt cao. Ngoai ra, d6 tin ciy clia
phurong phap phu thudc vao dé téi 1ap cia thdi gian heu,

3.4. Cong nghé xac dinh kiéu gen hiéu ning siéu cao

Khi khéng x4c dinh dugc gen tng vién va bién thé muc titu 18 rang, céc vi mang
(chip ADN bead array) cho phép quét nhanh dé gi6i han dugc cdc ving gen muye tiéu
cu thé. Loai c6ng nghé ndy cho phép phén tich mt s6 lrong 16n gen va SNP hoic thim
chi toan b hé gen trong mdt xét nghi€m. Céc dit liéu thu duge déi hdi phai cd phan tich
théng ké phirc tap, thudng dugc 4p dung @ kham phé nhitng ving gen méi chira tirng
duge biét c6 lién quan dén d4p g thudc.

Hg¢ tkb‘ng‘BeaMrmy System (lllumina)

Cong nghé niy dwa trén nguyén 1y ctia PCR diic hiéu alen va phép lai trén timg chudi
ADN, cho phép phan tich 96 - 1536 SNP ddng thdi véi mét loai polymerase dic biét gitip
phén tich 300.000 kiéu gen trong vai gir va c6 thé xét nghidm cing lic v6i 16 - 96 mau.
Phién ban méi nhét ciia hé théng nay (Infinium) cho phép phan tich ddng thoi khidng gioi
han sd gen.

Hé¢ théng Genome-Wide Human SNP Arrvay 6.0 (Affymetiix)

Hé théng nay bao gbm 1,8 tridu marker di truyén, bao gE‘nn 046.000 déu dd phat hién
sb lwgng ban copy, cho phép xét nghiém ddng thdi 48 - 96 miu, Vi quy mé d6, hé thdng
niy phi hgp v6i nhitng nghién ciru GWAS quy mé rat 1ém.

Bén canh d6, Affymetrix con c6 nhimg hé théng xdc dinh kiée gen myc tiéu cho
phép xét nghiém ddng thi 3.000 - 20.000 SNP ¢ ding cho c4c nghién cfru sau hon.
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3.5. Cac cong nghé giai trinh tw song song quy mé lén

Signal image
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Light < oxyluciferin

Hinh 4.4. Nguyén Iy ciia hé thong gidi trinh tw Genome Sequencer System
Hang triéu bon copy ciia 1 doan trinh fu chira trong mbi vi cdu

Miic dit gidi trinh ty gen 13 tiéu chudn vang trong viée x4c dinh kidu gen nhimg v&
hiéu qua kinh té, chi phit hgp véi nhitmg dir 4n nghién cfmu rdt 16n. Sw phat trién cia cdng
nghé giai trinh tir gen song song quy mé6 16n (hay con goi 14 cong nghé giéi trinh ty thé
hé méi - Next generation sequencing (NGS)) gitp gidi quyét van d& ndy vi cho phép ting
hop cdc trinh ty ADN c0 kich thudce 18n tdi 100 trign base trong vong 2 ngdy. Cac cing
nghé nay 6 thé dugc sir dung d8 xéc dinh céc loai da hinh cfia gen Gng vién hojc sing
Toc tim da hinh maéi cia mdt gen. Thém vao db, voi cong nghé ndy, vi€e gidi trinh tir toan
b6 hé gen khong con Ia vAn dé kho khiin 16n, Day chinh I3 y&u t6 gitip nghién citu va tmg

dung Gen dugc hoc phit tridn manh m8 trong thoi gian gin day.
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Bing 4.2. Mjt sé hé thong gidi trinh tie gen thé hé méi

= n ; K wt : Tﬁm tét *
g Tz; thong Egyyén I¥ k§ thudt % :
454 sequencing | Pyrosequencing trén pha | D6 chinh xdc, hiu qua va hiéu sut cao
technology rén (giai trinh tir gen hon rét nhidu so véi phuong phap
(Roche) bing cich tdng hop hop | Sanger. Ngodira, c6 thé diing dé phin
cic manh nhd AND 1di | tich transcriptome, xéc dinh céc vi tri gin
sau d6 gin lai bing phan | yéu t3 phién ma, phan tich methyl hoa.
{mg enzym Heé théng nay da duge sit dung dé gidi
trinh fyr toan bd hé gen nguroi va xac dinh
ty 18 t& bao ung thir mang dot bién méi
cia bénh nhén.
SOLID (Applied | Phat hi§n va lai hoa C6 thé phén tich 20 Gb trinh tiy ADN
Biosystems) oligonucleotid trong mdi chu k¥ chay (6 ngiy). Hé
théng nay cé d6 linh hoat cao, c6 thé giai
trinh tyr cic vimg gen muc tidu nhim xdc
dinh SNP méi. Ngoai ra, c6 thé ding dé
gidi trinh fyr todn by hé gen, phin tich
transcriptome, phén tich methyl hoa.
Genome Két hop gitta phAntich | Cho phép phén tich 1,5 Gp trong mdi chu
Analyzer t& bio dong chay véilai | ky 2,5 ngay, phin tich ddng théi t61 20
({llumina) héa oligonucleotid min cho mdi kénh. Hé théng dwge ap
dung rdng i trong giai trinh tir toan hé
gen, gidi trinh tir ving gen mmue tiéu,
phén tich transcriptome, phén tich methyl
boa.

4. XET NGHIEM KI1EU HINH

Ban chét ciia x6t nghiém kidu hinh trong gen dwoc hoc 13 nhitng xét nghiém cho
phép dinh lrgng drge dnh hudng cia sir thay d5i vé céu triic, s6 lugng, chitc ning protein
d6i véi sb lugng/ dap tmg ciia thubc lién quan trong co thé. Trong Gen dwgc hoc, xét
nghiém kiéu hink thudmg giip nhit dbi véi vide nghién cii vé da hinh enzym chuyén héa
thude, do d6, kidu hinh duge guan tdm chinh 13 hoat tinh cia enzym. Piéu quan trong
nhét trong xét nghiém kiéu hinh 13 hra chon duge cic chit chi thi (probe). Chét chi thi
thudng 14 mot co chit ddc hiéu cita enzym chuyén héa, cb d8 an toan cao, ¢b thé d& ding
dinh Irong trong méu, nude tidu... BE ddnh gia hoat tinh ciia mdt enzym chuyén hoa
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thudc, ngudi ta thudng dinh hrong va tinh ty sé gitta ndng d6 cfia chét chi thi véi ndng dd
san phim chuyén héa chinh ciia n6, duéi tac dung clta enzym muc tiéu, thudng iy miu
| trong mAu hodic mrée tidu. .

| Ndng d6 trong huyét twong va nuée tiéu cia cdc chét chi thi va sin phdm chuyén
| héa chinh clia ching thudng duwgce dinh hegng bing HPLC pha dao hoic sic k¥ long
| khéi phb. Ngoai ra, cé thé dinh tinh, dinh lrong protein bing phuong phdp xic dinh
béng hinh anh két hop mién djch nhv phwong phap hoéa md mién dich.

5. NG DUNG CONG NGHE DU LIEU LO'N TRONG NGHIEN CU’'U GEN DU'Q'C

Sy phat trién cfia cong nghé, dic biét 13 cong nghé gidi trinh tw gen thé hé méi di
kém theo nhitng nghién ciru GWAS quy md 1én va nghién cim gidi trinh tir todn b hd
gen 1dm cho khéi lwong dit lidu ngly cang gia ting, s5 lvong bién sb ting tir vai trim bién
s6 dén hing tridu bién sb déc lap. Do 6, tmg dung cia tin sioh hoc va dic biét 1 cong

i nghé dir liéu 16n ngdy cang phd bién trong nghién ciru gen duge, bao gdm tir thu thip dit

i liéu dén xir Iy, phén tich dit lidu, doc két qua, 4p dung vio trong thye hanh 1Am sang, Vi

! du: Mt nghién ciru trén todn bd hé gén véi 1000 mau nhwr cac dy 4n 1000 genome dang
phd bién & nhidu nwée hién nay s& cho ra khoang 300 tetrabyte dit liéu hru trix. Déi vdi
mBi mAu, cin khodng 45 gitr 48 xir 1§ dit lidu véi nhilmg may tinh hién dai. Cong nghé
dién toan dam miy va cic méy tinh hidu ning cao gitip tang tde d§ xit Iy céc dit lidu ds.
Céc cong nghé dir liéu 16n cho phép nghién cira méi lién quan cia hang tridu bién sé di
truyén thu duoc v6i dap vmg didu tri trong 1Am sang. Cac huéng tiép cin méi nhu
genomics hé théng, két hop cac co so dit liéu omics da dang trd thinh nhimg chién hrge
hiéu qua dé Jam séng té méi lién quan gifta kidu gen va ddp ing didu tri.

Che co o dit libu tim kiém vé hé gen (Genome browser), 12 mjt khai nidm méi, bao
gdm cdc cdng cu vA co s& dit liéu véi giao dién hinh 4nh giip ngudi ding tra clru, m
giit, phén tich va chn giai cac dir liu genomics.
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Bing 4.3. Mét 56 vi du vé co s& diF lidu vé hé gen duwpc dimg phé bién
trong nghién ciru gen durgc

Co quan !
quén Iy trong nghlén o gen doge

NCBI Trung tim Théng Cung cip céc tai nguyén dir liéu sinh hoc bao
tin Cong nghé sinh | gdm Genbank, thwr vién céc tap chi chuyén
hoc Qubc gia - | nganh, cong cu tim kiém BLAST... Cho phép
Vién Strc khoe Hoa | tim kidm céc théng tin v& SNP, trinh tyr ADN,
Ky ARN, protein, cho phép phén tich dugc mbi

lién quan giira kidu gen véi kiéu hinh dép tmg
lam sang théng qua céng cu ClinVar, Uu diém
I6m nhét 1a cho phép thé hién dugc théng tin vé
trinh tir gen durGi dang ban db di truyédn qua
cdng cu Mapviewer. Cic dit liéu déu dugc
cung cAp mién phi.

Gene card Trung tém Cung cp tai nguyén dit ligu vé hé gen ngudi,
H& gen ngirdi bao gbm ¢4 genomic, proteomic,
Crown, Vién Khoa | transcriptomic, di truyén, céc thong tin v& chirc
hoc Weizmann, néng va vai trd trong 1dm sang clia cac gen d3
Israel duge biét. Cho phép tong quan nhanh chéng

céc thoéng tin v& y sinh hec lién quan dén mot
gen cu thé ndo d6 va ca cic nha cung cip
nhitng sinh phim va thiét bi cin thiét cho viée
nghién ciru mét gen néo dé.

Ensembl Vién Tin sinh hoc | Cung cép céc cOng cu cho phép dyr doan va
chin Au va Vién | phén loai vé chirc néng cta 1 protein, dy do4n
Wellcome  Trust | cic 4ot bién lam gidm holic mét chirc niing
Sanger protein. Ngodi ra, cho phép ngudi ding thé

hién céu tric exon-intron cia mdt gen,

1000 genomes | Gomnhifu nhém | Xuvét phat tir du 4n 1000 genomes, cho phép
nghién ciui da ngudi ding tiép cén voi céc thong tin v& bién
qubc gia thé gen, tAn suft cia céc alen trong timg quin

thé, ké c tin suit ciia nhitng alen hiém, théng
tin vé& céc haplotype. Di ligu dugc cung cip
mién phi.
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Du 4n KRG Trung tim Khoa | Cung cfp théng tin v& cic bién thé trong toan

o

hoc Genome, Vién | bd gen clia ngudi Han Qudc, cic théng tin vé
sire khoe Qube gia | da hinh, d6t bién, vé sr da dang ciia hé gen, sy
Han Quéc khéc biét vé tAn suit alen giita ngwdi Han Qude
va edc ching tdc khéc, cdc chi gidi vé chic
niing cta gen. Dit lidu duge cung cip mién phi.

TAI LIEU THAM KHAO

1.

Despina Sanoudou (2012). Clinical Applications of Pharmacogenetics. Intechopen.

2. ECM Tonk, D Gurwitz, A-H Mait ADN-van der Zee, ACIW Janssens (2017),

62

Assessment of pharmacogenetic tests: presenting measures of clinical validity ADN
potential population impact in association siudies, Pharmacogenomics Journal (2017)
17, 386-392. .

ECM Tonkl, D Gurwitz2, A-H Maitland-van der Zee3 and ACJW Janssens (2017),
Assessment of pharmacogenetic tests: presenting measures of clinical validity and
potential population impact in association studies, Pharmacogenomics Journal (2017)
17, 386-392.

Bun-Young Cha, Hye-Eun Jeong, Woo-Young Kim, Ho Jung Shin, Ho-Sook Kim and
Jae-Gook Shin (2016), Brief introduction to current pharmacogenomics research
tools, Trans! Clin Pharmacol Vol. 24, No.1, Mar 15, 2016.

M. J. Deenen {2011), Clinical Pharmacology: Pharmacogenetics: Opportunities for
Patient-Tailored Anticancer Therapy, The Oncologist 2011;16:811-819.

Ruowang Li, Dokyoon Kim & Marylyn D Ritchie (2017), Methods to analyze -big
data in pharmacogenomics research, Pharmacogenomics 2017 Jun;18(8):807-820.
Russ B. Altman (2012), Principles of Pharmacogenetics and Pharmacogenomics,
Cambridge University Press.

Srinivasan BS et all, (2009). Methods for analysis in pharmacogenomics: lessons from
the Pharmacogenctics Research Network Analysis Group. Pharmacogenomics.
10(2):243-51.

Wu AH, (2013). Genotype and phenotype concordance for pharmacogenetic tests
through proficiency survey testing. Arch Pathol Lab Med. 137(9): 1232-6.




https://trungtamthuoc.com/

PHAN 2
ANH HUO'NG CUA KIEU GEN
LEN PAP NG THUOC

|
?
}
[
r
f




https://trungtamthuoc.com/

Chwong 5
ANH HUO'NG CUA KIEU GEN
LEN DrQ'C PONG HOC CUA THUOC

MUC TIEU HOC TAP

Phén tich dwge anh hudng ciia kicu gen doi véi qud trinh dieoc déng hoc cia
thudc théng qua céc protein tham gia vio qud trinh hap thu, phin bo, chuyén hoa, thai
trir thudc.

Khi mét thude duge dua vao co thé, n6 8 trai qua cac qua trinh hip thu, phan bd,
chuyén héa, thai trir. MGi qud trinh do d&u ¢ s tham gia ciia ¢ protein khic nhau va
do d6 nhitng sy thay d8i v& céu tric, chire ning hay vé co ché didu hoa hoat dong cuia cc
gen mi héa nhing protein d6 déu c6 anh hwéng dén dap img thube v6i mirc 46 khéc nhau.

1. ANH HU"O'NG CUA KIEU GEN LEN SU HAP THU, PHAN BO, VAN CHUYEN
VA THAI TRU THUGC

Céc protein vin chuyén chiu tréch nhigm dia thudc di qua mang té bio vi céc ming
sinh hoc khéc ¢6 vai trd quan trong d6i v&i s hdp thu, phin b va thai trir thude. Hign
nay, ngudi ta 43 phat hién nhidu protein vin chuyén lién quan dén dugc dong hoc cia
thubc, ddng thvi ciing ph4t hién hién tuong da hinh ctia nhiéu gen mé hda cde protein ndy.
Trong s c4c logi protein vin chuyén do, nhitng thay d8i v& céu triic ho#ic chirc ning cia
cic bom téng thude (efflux pump) s& din dén nhitng khéc biét 16n vé dép ting thubc lién
quan. Pic biét, sy gidm s0 luong vi/ hoiic chitc ning cda cde bom ndy cb thé dan dén
ting ddc tinh thudc do:

- Giam hoat ddng cta bom téng thude ra khéi co thé, din ¢én tiing sinh kha dyng,
gidm kha ning thai trir qua than va mét, ting ndng d6 thube trong huyét twong, i d6 kéo
theo ting &3¢ tinh cia thube.

- Gim hoat dong ciia bom téng thubc & trén ming té bio 1m ting ndng d6 thube
ndi bao, tich Hiy thudc dén dén ting doc tinh,

Cac thubc bi snh hudng nhidu nhét bai nhitng bét thwdng ndy 1 céc thuc c6 pham
vi diéu tri hep vA doc tinh cao. Nhitng bt thiwomg lién quan dén cic bom dua thude vio
sé& tao ra nhitng tdc dong theo xu huwéng nguge lai véi cie bom tdng thudc.
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Mét trong nhitng loai bom téng thudc duwgc nghién ciu nhidu nhit 1A
P-glycoprotein (P-gp), mdt loai protein vin chuyén thudc nhom lign két ATP, P-gp 14
nhém céc protein gin mang cb trong lrgng phéan tir khoang 170 kDa, Do P-gp duge phat
hién khi ngudi ta quan sat thdy mét nhém glycoprotein.cé lién quan dén tinh thAm qua
mang t& bao ctia mdt sb thudc ung thu nén céc glycoprotein ndy duge dit tén Ia P-
glycoprotein (P chi 6 thAm - Permeability). )

P-gp phéin b6 & tht ca cac foai mé ciia ngudi, bao gdm gan,ndo, tuyén throng thin,
thin, mét, hé sinh duc, rudt va nhidu t5 chic khac nhung tip trung ohidu nhét & ria ban
chai trén b mit t& bdo rudt non vA trén bé mit t& bao gan. O t4 trang, P-gp thé hién vai
trd cia mét bom tong thudc bing cdch bom céc chét ngogi sinh tir bén trong céc té bio
thanh rudt trd lai Iong ong titn hoa (clnre néng van chuyen nguo'c countertransport)
(Hinh 5.1). O gan, P-gp-vin chuyén thudc ir trong té bio gan vao éng din mét (Hinh 5.2).
& nhidu loai t& bao khic, P-gp d6ng vai trd cia bom tdng thudc tir trong té bio ra ngodi.
& hang rao mén nio, P-gp phn bd & d4m rbi vi mach, c6 tic dung han ché sy tich iy
thubc & ndo. Céc thube 12 co chét ciia P-gp bao gdm cac thudc chéng ung the, glycosid
tim, thubc e ché mifn dich, glucocorticoid, cac thude khéng virus. .. Sy biéu hién cta P-
gp ¢ nhidu mé khic nhau cho théy vai trd quan trong cta protein van chuyén nay trong
sw bai xudt cic chit ngoai sinh vi céc sin phim chuyén hoa vao nude tidu, mat, rudt...
No6i chung, hoat ddng ciia P-gp ¢6 ¥ nghia diic biét ddi voi sinh kha dyng dudng ubng cia
nhiéu thudc.
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TONG THUOC RA NGOAI
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Hinh 5.1, Bom rong thudc P-gpotatrang

Hink 5.2. Bom téng thude P-gp ¢ gan
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| Hinh 5.3. Bom tong thuic P-gp & thdn

| P-glycoprotein dwgec md hoéa bdl gen MDRI (multiple drug resistance
type 1) (con goi 14 gen ABCBI ~ ATP binding cassette subfamily B member 1) nim trén
nhiém séc thé sb 7, ving q21.1. Cho dn nay, nguori ta da phét hién ra hon 100 bién thé
clia gen MDRI & ngudi. Trong s6 d6, bién thé ¢.C3435T & exon 26 dugc chil ¥ nhidu
nhét, lign quan v&i phiu tac dyng khéng mong mudn ciia thudc (Hinh 5.4) va xuft hién
v tan sudt khic nhan & cic ching toc khac nhau (Hinh 5.7). Bién thé nay tuy khéng 1am
thay di trinh tyr acid amin nhung din dén sy thay d6i mirc 45 bidu hién ctia P~gp. Kidu
gen thudng giip CC 6 mirc d¢ biéu hién cao nhit, sau d6 dén kidu gen TC va kiéu gen
da hinh ddng hop tir TT ¢6 mirc @6 biéu hién thip nhit. Tuy nhién, anh hréng trén Am

pl sang ctia su da hinh gen MDR! khéc nhau tiyy timg loai thudc véi dic diém khéc biét vé

} vi tri hip thu, phin bb, thii triz va dich tc dung.

|
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Hinh 5.5. So sanh Cmax digoxin cita hai nhom bénh nhin
mang kigu gen MDR1 khic nhau
Mot nghién ciru vé sy khéc biét trong dép (mg diéu tri v6i digoxin & nhiing bénh
nhén c6 kidu gen MDRI khac nhau cho thiy nhitng ngwdi mang kidu gen TT ¢6 Cmax
cao hom 16 18t so voi kiéu gen CC (Hinh 5.5). Biéu ndy dugce gidi thich 12 do chirc niing
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vin chuyén nguge & t4 tring chia ngudi mang kidu gen TT kém hon, do d6 thubc duge
t6n tai trong méu lau hon, dat ndng @6 cao hon trong huyét tuong. Nhitng banh nhin nay
c6 nguy co bi qué lidu digoxin véi nhitng tai bién nguy hiém nhy: loan nhip tim, do gic,
hung cam d6t ngdt...

Mt trwdmg hop khac biét vé dép ttng thudc 1ién quan dén sy da hink & exon 26 cia
gen MDRI lai mang dén sy thay dbi khéc vé higu qua didu tri cta thude. D6 13 dbi véi
cac thude trc ché HIV nhu nelfinavir, nhitng bénh nhén mang kidu gen TT cé dép vng
diu tri t5t hon, thé hién & sy ting s6 hrgng bach cu CD4+ va sy giam s Tugng virus sau
6 thang diéu trj (Hinh 5.6). Hién tuong nay dirge ghi nhan ciing véi sy giam bidu hién ciia
P-gp & céc té bao bach cAu trong mau ngoai vi. Nhwr vy, sy gidm hoat dong cta P-gp &
bach cdu ciia nhifng ngwdi mang kidu gen da hinh TT gitip cho thudc tn tai trong té bao
bach céu l4u hon, ndng d¢ thubc ndi bao cao hon, 13m ting hiéu qua e ché HIV nhr két
qué ghi nhén trén 1am sang.

Tang s6 lugng té bao
CD4' (té béo.{mcro‘]_!t) s# TTgenotype{n=22) *

WO I CT genolype (n= 54)
T @ CC genotype (n'= 20)

p=10,004 p = 0,006 p=0,009
390- %

200

ke

d06+

* Thoi gian dung thubc théng)

Hinh 5.6, Hiéu qud diéu tri thé hién qua sé heong T-CD4 ciia 3 kiéu gen
khdc nhau khi diing nelfinavir
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Hinh 5.7, Tén sudt kiéu gen ciia MDRI ¢.C3435T & mgt 56 qudn thé

Mot bién thé khic ciia MDRI 13 SNP G2677T & exon 21 (Hinh 5.4) din dén sy thay
thé acid amin Ala803 bing Ser vi Iim thay dbi chirc niing ciia P-gp. Trong thuc té, 2 SNP
ndy thudmg di cing nhau g0 thanh mdt Haplotype. Muc dg bidu hién clia gen MDRI ¢
lién quan mat thiét dén tn sudt xuft hién ctia Haplotype niy. Cu thé 13, kiéu gen mang 2
alen 2677G/3435C ¢6 mirc d6 biéu hién cta gen MDRI cao hon kiéu gen chi mang mot
alen bién th va cao hon kidu gen ddng hop i wildtype (Hinh 5.8).

Mrc d6 biéu hign MDR1
30 i Hi6-a l
p<
o
20+ P4 °
-
W 8 3 7
T
S 8
4] = r .
1 2
Haplotype 2677G/3435C

Hink 5.8. Mitc d bidu hién gen MDRI & € bio gan ctia nhitng ngiedi mang kidu gen khéc
nhau twong img voi Haplotype 6 vi tri 2677 v 3435

Ngoén céac vi du néu trén, da hinh gen MDR1 cOn ¢ thé anh hrémg téi dip tng cla
nhidu thubc khic, dic biét 13 1am ting tic dung khéng mong mubn (Bang 5.1).

70

.



https://trungtamthuoc.com/

Bang 5.1. Mt 56 vi dy vé cic thuéc 6 dép img thay 6

do sy da hinh gen MDR1 -
> They ot ipgimeg
Tang huyét 4p
Tacrolimus Pic tinh thin kinh
Cyclosporin Tang doc tinh
Ivermectin Déc tinh thin kinh
Digoxin Tang ddc tinh
Phenytoin Téng doce tinh
Indinavir Khang insulin

2. ANH HU'ONG COA KIEU GEN LEN CHUYEN HOA THUOC
2.1. Cac giai doan ciia qud trinh chuyén héa thudc

Chuyén hoa thudc hay con goi I3 sinh chuyén hoa dbi véi thude 12 qua trinh bién déi
clia thudc trong co thé dwéi dnh réng ciia enzym tgo nén nhimg chét ft nhidu khac véi
chét me; dwgc goi 14 chit chuyén héa. Cac phan img chuyén hoa thuc dugc chia thanh
hai pha (pha I va pha II) xay ra cht yéu & gan.

Phén tmg pha I 12 c4c phin tmg nhiim bién d6i thudc me thanh céc san phim phan
circ hon (hoa tan trong mrdc nhidu hon) hoc d& phan tmg hon bing cach dé 16 ra hoiic
gin vao cic gbc chitc ning cb cye nhw -OH, -SH hay -NH;. Do dé, tiy timg trudng hop,
cac thudc sau khi chuyén héa & pha T ¢6 thé ting hofic gidm hoat tinh v/ hojic dc tinh.
Dic biét, mdt 6 tién thuc (prodrug) phai sau chuyén héa & pha [ méi tr& thanh dugc
chit ¢6 tac dung chita bénh, vi du nhu cée thuée gidm dau opiat. Pha I bao gdm céc phin
tmg khéng lién hop (con dugc goi 1A céc phén g gidng hda) nhir phan ing oxy héa,
phén ¢ng khir hoa, phén 1mg thiy phén, phan img hydrat héa, $6 lzgng cic enzym phal
duge biét dén it hon cic enzym pha TI. Hau hét sir chuyén héa pha I chit yéu duge thic
hién théng qua cdc enzym CYP. Céc phén tmg pha I bao gdm:

a. Phan ieng oxy héa
Phin {mg oxy hoa 13 phan ting quan trong va phd bién nhit khéng nhitng dbi voi cac
chiit ngoai sinh ma ¢4 d6i véi mit s§ chit ndi sinh ctia co thé nhur estradiol, testosteron,
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progesteron, cortison. ., dwrge xic tac béi hé théng enzym oxy héa da chirc ning (mixed
function oxydase enzym system), trong dé chi yéu 12 hé enzym cytochrom P450.

- Oxy hoa str dung mot nguyén tir oxy: LA nhitg phan tmg dugc thyc hién chil yéu
& microsom nim trén ludi ndi bao nhin, bao gdm:

+ Hydroxyl hba nhin thom: Dy 13 phan mg rit phd bién ciia cic hop chét chira
nhén thom nhy lidocain, propanclol, phenobarbital, acetanilid. ..

+ Hydroxyl hoa mach thing: Ciing 14 con dudng chuyén hoa thrdng gip cha nhidu
chit, Vi du: Pentobarbiton duge cdng hgp nhém OH & mach nhénh 5 carbon.

+ Oxy hoa chubi thing:
RCH; ———» RCH;OH

Co chét thudng thdy ciia phin ‘g ndy la: Toluen, hexobarbital, pentobarbital,
tolbutamid, imipramin...

+ Hydroxyl hoa nhén steroid: Da sb céc thubc ciing nhr cac chét ndi, ngoai sinh c6
ban chit steroid dirgc chuyén héa theo con dudng nay.

+ Bpoxy hoéa: Epoxy thudng Ii trung gian khéng bén nhung.co thé dit én dinh dé
dugc phan ldp tir cic hop chit da vong (polycyclic). Carbamazepin, protriplin... 1 co
chit cha phan g niy.

+ Khir alkyl:

Phan tmg nay xdy ra rit d& dang véi cac thnde co chira mdt amin bac hai hojic bic
ba, mdt nhém alkoxy hodic mét thiol thay thé alkyl. Céc phén {mg nay thudmg duge goi
13 N-, O- hoiic S-dealkyl, tity thuéc vio loai nguyén tir chira nhém alkyl. Clopromazin,
imipramin, erythromycin, diazepam, morphin, griscofulvin, papaverin, codein... duge
chuyén héa theo cach nay.

+ Khir amin oxy héa: Céc amin chira cdu tric -CH(CHz)-NH; dugc chuyén hoa bi
hé théng enzym oxy hoa da chirc ning ciia microsom (the microsomal mixed-function
oxidase system) d& gidi phong fon amoni va tao ra thé ceton tuong ing.

Ngoai cic phin trg ké trén, céc thudc con cd thé chuyén héa bing cac loai phin
ttng sau: N-oxy ho6a, S-oxy héa (vi dy d6i voi chlorpromazin), phosphothion oxy héa (vi
du dbi véi parathion), kit halogen (vi dy: halothan bj khir gbc CI va Br thanh OH tao
alcohol va acid tirong img).

- Céc phan g oxy héa khéc: La cac phan ng khong chiu xiic tde boi cytochrom
P450, khéng xay ra & microsom, bao gdm: Oxy héa alcol va aldehyd (vi du ethanol,
acetaldehyd bi oxy hoa bdi enzym dehydrogenase), oxy hoa xanthin (cic co chat chira
nhén xanthin nhu cafein va céc base purin trong vmg bi oxy héa tao din xuft acid uric
turong tg), oxy hoa alkylhydrazin (vi dy carbidopa).
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b. Phin ing khit

GOm céic phan tmg: Khit & nhin thom (vi du nicotin bi khit thanh conitin), khir azo
(vi du prontosil, tartrazin), khir cic din xuét nitro (vi du clorazepam, cloramphenicol,
methadon), khit cc aldehyd (vi du cloral hydrat bi kinr thénh tricloethanol), khir loai
halogen (vi du carbon tetraclorid).

¢. Phdn ieng thity phin

Céc lién két ester va amid trong cdc hop chét ester, amid, hydrazid, carbamat bj thiy
phan dudi tic dung cla céc enzym esterase va amidase ¢ trong huyét twong, gan, thanh
rudt va céc md khac. Céc phan émg thiy phin bao gdm phan tmg thity phén Lién két ester
(procain, succinylcholin, aspirin, clofibrat...), thiy phan lién két amid (procainamid,
lidocain, indomethacin), thiry phan céc lién két hydrazid va carbamat (isoniazid).

d. Phin img hydrat hoa

Hydrat héa ¢ thé duge coi la mot hinh thire dic biét cia thiy phén khi cong hop
nude vio hop chit ma khong giy phén tach hyp chit. Céc epoxid rét d& bi hydrat hda tao
dihydrodiol.

Ngoai ra, con c6 cic phan g pha I khéc it gip hon nhu phén tmg doéng vong thom,
phén itng dime ho6a, phén trng isome hoa, phan ¥ng N-carboxyl hoa...

Céc phén fing chuyén héa pha IT déu 14 c4c phan vmg lién hop: Mot phén ti¥ ndi sinh
(acid glucuronic, ghutathion, sulfat, glycin, acetyl) s€ ghép v&i mét nhom héa hoc clia
thudc dé tao thanh céc phirc hop tan trong nuéc nhim dé dio thai ra khéi co thé. Do 46,
cdc enzym pha IT con duge goi 14 cdc enzym lién hgp hay cac enzym khir d§c. Thong
thnrémg, cac phan (g & pha I & tao ra cic nhém chitc cn thiét cho cic phén tng & pha
11, d6 1a nhém -OH, -COOH, -NH2, -SH... C4c phan tng lién hop ddi hoi ning leong
va co chét ndi sinh. Céc enzym tham gia chuyén héa thude & pha II chi yéu 13 cac
enzym vin chuyén (transferase) xiic tc cho cac phin vng lién hop. Phén {ing lién hop
duge thue hién nhé cac transferase nim trong microsome hay trong dich bdo twong
(Bang 5.2).

Bing 5.2, Cdc phan ing chink trong chuyén héa thuéc & pha IT

A

 Loal cofehfit ;gﬁ:gf:ﬁc:thuﬁm
o ikl 3 5@@3

R T —
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Lién hop v6i |Acid UDP

Phenol, alcol,  |Morphin,
acid glucuronic glucuronosyl acid carboxylic, ]diazepam,
glucuronic transferase sulfonamide digitoxin,

{microsomi) ' acetaminophe,

sulfathiazol
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L - - ) s “it%“
oa} phin Co chit nii si_ﬁﬁ E
ll'llg jﬁﬁ_% 1 ¥ ) b E = J
Lién hop v6i |Glutathion GSH-S- Epoxid, nhém  |Acid ethacrynic
cac chit mang transferase (dich |nitro bromobenzen
nhdm thiol (- bao tuong, hydroxylamin
SH) microsom)
Lién hop véi [Glycin Acyl- CoA Dinxuit acyl- |Acid salicylic,
glycin transferase CoA cna acid acid benzoic,
(ty thé) carboxylic acid nicotinic,
acid cholic
Lién hop v6i |Phosphoadenosyl |Sulfotransferase |Phenol, alcol, Estron, anilin,
acid sulfuric |phosphosulfat (dich bdo twong) |cdc aminvong |methyldopa,
thom 3-0OH cumarin,
acetaminophen
Methyl héa |S-adenosyl Transmethylase |Catecholamin, |Dopamin,
methionin (dich bao twong) |phenol amin, adrenalin,
histamin pyridin, histamnin
Acetylhda  |Acetyl-CoA N- Céac amin Sulfonamid,
(lién hop vai acetyltransferase isoniazid,
acid acetic) (dich bao twong) clonazepam,
dapson

Sau khi chuyén héa qua pha II, thube thudng tré thanh chét co khéi hrong phan tir
16m hon ding ké so v6i chit ban diu va con it tic dung. Cic enzym chuyén hoa pha IT
quan trong tAp trung chit yéu & gan va rudt non, bao gdm cdc loai sau: Uridine
diphosphate-glucuronosyltransferase, sulfotransferases, acetyltrans-terases, catechol-O-
methyltransferase va glutathione S-transferase.

2.2. Anh hwéng ciia kiéu gen 1én si chuyén héa thuéc pha I

2.2,1. Anh hwé'ng ctia kiéu gen md héa CYP

Trong s& céc enzym chuyén hoa thude pha I, c¢ic enzym cytochrom P450 (CYP) co
vai trd quan trong nhét, xic tic phin (mg chuyén héa pha I ciia da s6 thube va ciing 12
nhimg enzym chuyén héa thude dirge nghién ciru nhidu nhét. Trong toan bd hé gen ngwdi,
¢6 57 gen mi héa CYP. Cac isozym dugc si"lp xép thanh ho va mdi ho Iai dugc chia nhod
thanh c4c phén ho dua theo sy twong ddng clia chudi acid amin trong phén ti, trinh ty
niy trong céc ho ¢ it nhit 40% gidng nhau va trong cac phén ho cd it nhét 55% giéng
nhan, M&i ho duge ki hiéu bai mdt s6 (vi du CYP3), mdi phan he duge ky hiéu béi mot
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chif cdiviét hoa (vi du CYP3A) va gen don hodic isozym duge bidu thi béi sb thtt hai (nher
CYP3A4). Ngoai ra, ngudi ta con dung chit sb thir ba (dwge ngin céch vdi chit sb bidu
thi isozym cy thé béi mot déu hoa thi (*) dé thé hién sb thir ty alen (dang bién ddi cia
gen) (Hinh 5.9).

CYP2C19"8
CYP Ho Phinho Isozymi  Alen

Hinh 5.9, Y nghia kp hiéu gen va alen CYP
CYP2D6 30% a CYP1A2 8%

CYP2C8/9 10%

A cypac19 8%

Céc CYP khdc 4%

CYP3A4 40%

Hinh 5.10. Ty I¢ gitta cdc nhom thude chuyén héa
bai cac iscenzym CYP khac nhau

Trong cac ho CYP duge phén loai, chi ¢6 3 ho CYP la CYP1, CYP2, CYP3 dam
nhidm chuyén hda phin én cic thubc, trong d6 chi c6 6 enzym chiu trdch nhiém hon 90%
qué trinh oxy héa thudc & ngudi 13 1A2, 3A4, 2C9, 2C19, 2D6 va 2E1 (Hinh 5.10). Céc
isozym CYP khic lai dong vai trd quan trong véi chuyén héa mot hodic vai thudc dic biét.
Vi dy, CYP2B6 chiu trich nhiém xtic téc chuyédn héa methadon va mdt s6 thudc khdng
retrovirus. Trong s6 enzym ho CYP, c4c enzym thyc hién nhitng chérc ning ndi sinh quan
trong thudmg c6 tinh bao thit cao (it thay d6i v& mit di truyén). Ngwoc lai, nhitng enzym
tham gia chuyén héa cic chit ngoai sinh (trong d6 c6 enzym chuyén héa thudc) thurdng
co tinh da hinh cao, trong sb d6, nhitng kidu gen da hinh ¢é ¥ nghia 1im sing nhiéu nhit
14 céc kiu gen clia CYP2D6, CYP2C9 va CYP2C19.
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Gen mi hoéa CYP2D6, CYP2C9 va CYP2C19 Ia nhitng gen co tinh da hinh cao giita
cac quin thé ngudi, din dén su da dang v& kiéu hinh twong tmg. P5i véi cic gen mi hba
CYP, céc trudmg hop da hinh v& kidu gen ¢6 thé din t&i 4 loai kiéu hinh twong tmg:

- Kifu gen binh thudng twong dwong véi kiéu hinh enzym chuyén héa nhanh
{extensive metabolizer - EM).

- Kiéu gen da hinh d4n t6i kidu hinh chuyén héa sigu nhanh (ultra metabolizer -
UM). .

- Kibu gen da hinh din t6i kiéu hinh chuyén hoa chim (intermediate metabolizer -
M).

- Kiéu gen da hinh din t&i kidu hinh chuyén héa rit chim hojc khong chuyén héa
(poor metabolizer - PM).

Céc trudng hop thay ddi v& kiéu hinh enzym chuyén hoa thubc niy c6 thé din dén
nhitng khac biét déng ké v& d4p vmg diéu trj, bao gdm nhitng sy thay d6i v& hiéu qua diéu
tri va téc dyng khdng mong muén cfia thuc.

Dudéi day 13 mbt sb vi du v& sy khéc bidt kifu gen mi hoa CYP din dén dao dong
v& dép tmg didu trj cla cic thudc 14 co chit cia CYP,

CYP2D6

Gen mi hoa CYP2D6 nim trén nhifm sic thé 22 viing q13.1. Pay 1a mdt trong s6
nhitng gen méd héa CYP ¢6 tinh da hinh di truyén cao uhfit véi trén 60 bién thé da duoc
phat hién. Hau nhr tt ca cic loai dot bién co thé xay ra véi gen CYP2D6, bao gbm céc
a6t bién didm, dao doan, mit doan, Iip doan, x6a todn gen hosic lip lai todn gen,
Haplotype. .. (Hinh 5.11). M3i loai bién dbi v& kiéu gen lai twong vmg véi mot kiéu hinh
khéc nhau v& hoat tinh enzym chuyén héa (Béng 5.3).
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Hinh 5.11. Mt 56 logi da hinh xdy ra véi gen CYP2D6

Bing 5.3. Cic trwong hgp da hinh vé kiéu gen
va kiéu hinh tuong img ciia CYP2D6

R T
] ‘ Binh thudmg EM N
*) 2850C>T,4180G>C Binh thudng EM
*3 2549delA 1 Mit hoat tinh PM
! 1846G>A Mét hoat tinh PM
*5 Hity toan gen Miét hoat tinh PM
*6 1707delT Mt hoat tinh PM
*9 2615-2617delAAG Giam hogt tinh ™
*10 100C>T Giam hoat tinh M
*39 1661G>C, 4180G>C Binh throng EM
*IxN Nhién déi todn gen T#ng hoat tinh UM
*2xN Nhén d6i toin gen Téng hoat tinh UM
(+2850C>T, 4180G>C)
*4xN Nhén d61 todn gen Mit hoat tinh PM
(+1846G=>A)
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Thn sudt xuét hién cac kidu gen da hinh ciia CYP2D6 réit khic nhau gifta c4c quén
thé khic nhau, do d6 din dén sy khéc biét rit Ion v& mirc d6 chuyén héa clia ciing mbt
thubc 12 co chit ctia CYP2D6 giita céc quin thé khéc nhau (Hinh 5.12). Cing mét thude
& quin thé nay co thé duge chuyén héa nhanh nhumg & quén thé khic lai khéng duogc
chuyén héa hodc chuyén hoa chim. Vi dy nhir kidu gen CYP2D6*4 tuong tmg vdi kiéu
hinh enzym khéng hoat dong (PM) chiém t6i 5 - 10% & ngudi da triing chau An. Nguge
lai, & chin A va chiu Phi, kidu gen chiém da s6 lai 1 kiéu CYP2D6*10, CYP2D6*17
twong tng voi kifu hinh enzym suy gitm hoat dong (IM). Mit khdc, kiu gen
CYP2D6*IxN tuong g véi kiu hinh ciia enzym chuyén hoéa siéu nhanh (ultra rapid) lai
phé bién & Ethiopia (29%) va Tay Ban Nha (10%). Su thay d8i mtrc 4 va tbc 35 chuyén
héa thubc qua CYP s8 din dén sy thay d6i v& ndng d6 thudc trong mau v6i hiu qua 1m
sang 13 sy dao d6ng vé hidu qua didu trj ciing nhw tai bién co thé gap phai khi ding thude.

TAn sufit (%) £3 Chbu Phi Hg Sahora
.. o Bic My
100 - o Trung Déng
- ™ Chou Au
80 7 ala ™ Trung/Nom A
o Péng A
0 7 v Chdu Dgi Drong
1 = Mp
40
20
r )

EM T M ? PM
Phan loai kidu hinh

Hinh 5.12, S phiin bé céc kiéu hink ciia CYP2D6
& cdc vimg dia Iy trén the gidi
(UM: Kidu hinh chuyé"n héa siéu nhanh, EM: Kiéu hinh chzg)?:n hoa nhanh;
IM: Kiéu hink chuyén hda trung bink; PM: Kiéu hinh chuyén héa chim)
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Bing 5.4. Mot s6 nhom thubce chiu anh hudng ctia sir da hinh gen CYP2D6

mdiduti | - Téwthube"

Encainid
Flecainid
S-mexiletin
Lidocain

Chéng loan thin Perphenazin
Thioridazin
Haloperidol
Risperidon
‘ Venlafaxin

Fluvoxamin

- Chéng trdm cam Fluoxetin
Amitryptilin
Despiramin
Clomipramin
Tmi .
Gidm dau/ gidm ho Dextromethorphan
Codein
Tramado]

Chen beta S-metoprolol

| Propanolol

[ Tinolol

: Alprenolol

Bufuralol

Carvedilol

Céc thube khac Debrisoquin
Amphetamin

Dexfenfluramin

Quanoxan
Ondansetron
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Dudi day 1a mot sé vi du v& dnh hudng cia kidu gen CYP2D6 dén dép tmg didu tr
clia mot sé nhom thude.

CYP2D6 va ddp feng voi codein

Codein 13 mét thubc gidm dau ho opioid. Thyc chét codein la mft tién thuéc, tic
dung gizm dau 14 nhé chuyén thanh dang c6 hoat tinh (morphin) théng qua phan éng khir
o-methyl dui sy xi¢ tie ciia enzym CYP2D6. Chi khodng 5 - 10% codein duge chuyén
héa theo con dudmg ndy, s6 con lai chuyén thinh dang khong c6 hoat tinh dao thai ra
ngoai. Tuy nhién, & nhitng ngudi mang kiéu gen da hinh CYP2D6 din dén ting hoat tinh
chuyén béa, legng codein tao thanh cé thé ting 1én déng ké. Nguoc lai, nhitng ngudi c6
hoat tinh CYP2D6 gidm s& c6 thé khéng dat duge hiéu qua didu trj véi codein do giam
s tao thanh morphin. Theo khuyén céo clia FDA, trén nhan thudc chira codein phai c6
khuyén céo: “da xay ra trrdmg hop tir vong & ngudi c6 kiéu hinh siéu chuyén héa CYP2D6
ding codein. Tré em mang kiéu hinh ndy diing codein sau cét amydan/ VA co thé bi e
ché hé hip va thdm chi tir vong”. Uy ban thrre hanh gen dugc trong ldm sing (CPIC) d
dira ra khuyén cdo sir dung codein & cac kiéu hinh CYP2D6 khdc nhau (Bang 5.5).

Bing 5.5. Khuyén cdo st dyng codein véi céc kiéu hinh CYP2D6 khéc nhau

E & hinh Hoggﬁnh enzym uyén cdo ding
2| _icvems mﬁ.;___ safpe [0 codein
UM Ting hoat tinh [ Cé phiéu hon 2 bin copy | Trdnh ding codein
(1-2% enzym, ting tgo thanh | cia alen tuong tng v6i | Cin chon mot
bénh morphin sau khi ding | kieu hinh hoat tinh binh | thyéc gism dau
nhén) codein, din dén ting | thuwong khéc khong bj dnh
ddc tinh *1/*IxN huéng béi CYP2D6
*1/%2xN
EM Hoat tinh enzym 2 alen twong ng voi kifu | St dyng theo
(77 - 92% | binh thudng hinh hoat tinh binh thudng | khuyén cdo trén
bénh hoic 2 alen tuong ¥mg nhin thudc, lifu
nhén) kiéu hinh gidgm hoat tinh | ding ciin cir theo
hoic 1 alen twong tmg véi | tudi/ can ning
kiéu hinh hogt tinh binh
thwong va 1 alen tuong
tng kiu hinh gidém hoat
tinh (*1/%1, *1/%2, *2/%2,
*1/%41, *1/%4, *2/%5,
*1/%10)

80




e i i e e B o et i e o el e e e o - L AU

https://trungtamthuoc.com/

P’:

cyems © _
M (Gidm hoat tinh 1 alen tu'ong tng kléu hinh St dung theo
(2-11% | enzym, gidm tao gidm hoat tinh va 1 alen | khuyén cdo trén
bénh nhén) | thanh morphin twong @mg kiéu hinh méit | phin thude, lign

hoat tinh (*4/*10, *5/%41) | ding cdn cit theo
tudi/ can ning. Néu
khong dap (mg, cin
thay thudc Kkhac
khong chiu énh

lnréng cia CYP2D6
PM Hoat tinh thip hosic | 2 alen twong tmg kiéu hinh | Cin thay thuc khac
(G-10% mit hodn todn, Iugng gidm hoat tinh (*4/*4, | khong chiu énh
bénh morphin tao thanh *4/*5, *5/*5, 4/%6) hwrdng ciia CYP2D6
nhén) khong dit dé cho tac
dung gidm dan

CYP2D6 va dip teng didu tri ung thir

Sy da hinh di truyén cia gen ma héa CYP2D6 ¢6 4nh hudng ding k& dén sy dép
tmg didu tri voi thubc chira ung thu. Tamoxifen 1A thuc dwgc sit dung rong rai dé diéu
trj ung thw vit thé dap {rng vi receptor ciia estrogen, Thre chit, tamoxifen I3 tién thude,
dudi tic dung ctta CYP2D6, nd duge chuyén hoa thinh céc duge chit endoxifen va 4«
hydroxytamoxifen. Nhitng bénh nhin mang kiéu gen twong ¢ing voi kién hinh CYP2D6
hoat dgng kém cb nguy co tai phét ung thwr via cao hon, sém hon v £y 1§ song st thip
hon so véi cdc bénh nhan ¢é kidu hinh enzym hoat dong binh thdmg. Ung dung ciia
x4t nghidm gen CYP2D6 trong didu trj ung thr vid s& duge phan tich séu hon trong
Chuong 14.

Viéc thm soét tinh da hinh cia gen CYP2D6 ciing ¢6 ¥ nghia quan trong d6i véi viée
didu trj triéu clmg budn nén, ndn nghiém trong & céc bénh nhin ung thy phai ding héa
tr lidu. Céc thudc chéng nén thudng dl‘mg 14 céc thude dbi khdng receptor serotonin typ
3 (tropisetron, ondansetron), céc thubc niy chuyén hba chii yéu qua CYP2D6. Nhitng
bénh nhan ¢6 kidu gen tuong tng véi kién hinh CYP2D6 chuyén héa siéa nhanh (UM)
s& phai dung ting Tidu hoiic thay thudc.

CYP2D6 va ddp ieng véi cécthubc hiwdng thin
Céc bénh 1§ v& tAm thin, thin kinh nhwr trim cim hodc tdm thin phan Liét 13 mot
trong nhitng nguyén nhan hang diu gy tir vong hofic mét kha niing hoat dong. Mic dit
hién nay d5 c6 nhidu loai thudc chéng trdm cim va chbng loan thin diroc dua ra thi trudng,
nhung vin con mdt t7 16 16m bénh nhén khéng ddp tmg t5¢ vai viee didu tri, Ngudi ta da
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xAc dinh dwgc s da hinh di truyén déng vai trd quan trong trong su dao déng vé dép fng
thubc. Mot nghién ctrn phan tich meta (2004) d6i véi 36 loai thubc chdng trim cam va 38
thube chéng loan thin théng thwdmg cho thiy hién tuwgng da hinh di truyén cia CYP2D6
va CYP2CI9 cb anh hudng dén duge dong hoce ciia 1/3 s6 thudc néi trén. Céc thudce chdng
trim cdm 3 vong (TCA) di duge sir dung dé didu tri trong vcmg hon 40 nim. Trong s
d6, amitriptylin, mdt trong nhitng din chét kinh dién nhit vin dang dwge ding rfng rii
voi nhitng vu diém nhu: Hiéu qua cao, chi phi didu trj thap nhung ddng thoi ciing 12 mét
thuic c6 pham vi didu tri hep, rit d& xay ra ngd ddc thudc khi ding qué lidu véi nhidu tic
dung khoéng mong mudn nghiém trong. Amitriptylin dwoc chuyén héa chit yéu & gan
théng qua phén ing khir methyl @8 tr& thanh din chét cé hoat tinh nortriptylin véi xtc téc
cta CYP2C19 va phan mg hydroxyl héa boi CYP2D6. Do d6, su da hinh cia hai CYP
nay c6 lién quan chit chd dén ndng d6 trong huyét thanh ciia amitriptylin va nortriptylin,
cdng véi céc tic dung khéng mong mudn kém theo nhur in, do gidc, rbi loan nhip tim,
thay dbi duong huyét... Trong mot nghién céu nim 2000 tién banh trén 100 bénh nhin
tam thin, két quéa cho thdy, cic bénh nhan c6 kidu hinh chuyén héa chim cha CYP2D6
(IM, PM) ¢6 nguy co tic dyng khng mong mudn cao hon va thoi gian nim vién lau hon,
chi phi didu tri cho cAc bénh nhan ndy ciing ting thém 4000 - 6000 USD/niim so v&i ngudi
¢ kiéu hinh binh thudng, Do d6, nim 2004, huéng din didu chinh lifu cho mbt sb thude
chéng triim cam va chéng loan thn d6i véi cac kidu gen, kidu hinh CYP2D6 va CYP2C19
khdc nhau d3 dwoc dua ra lin déu tién. D& co thé 4p dung dwge hudng din dién chinh lidu
ndy, nim 2005, Roche Diagnostics di cho ra dod mdt loai microchip @8 séng loc cac dot
bién ctia gen CYP2D6 va CYP2C19.

CcYr2¢C9

CYP2C9 14 enzym chuyén hba cia khodng 100 thubc dang duge ding phd bién, tirc
14 khoang 15% s thudc thudng duge bac siké don. Péy ciing 13 mdt trong sb nhitng CYP
c6 56 hrong nhidu nhét & gan (chiém 10% tdng s6 CYP dugc bidu hién & gan). Cac thube
14 co chit cia CYP2C9 bao gdm céc thube chbng viém, chéng co giit, chéng déng, céc
thudc didu trj dai théo dudmg diing duéng udng...

CYP2C9 (10q24)
2 % T
PRIMC cB1808 pJasOL pISSOT p.DSBOE

Hinh 5.13. Mpt s6 SNP thwong giip ¢ gen CYP2CY
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Bing 5.6. Su phan bé 2 alen bién thé ciia gen CYP2C9 6 mjt s6 chiing tic

54 chpzcsa*s
Ngudi My Phi 0,8%
Ngudi chiu Au 8,5%
Ngudi chau A 1-2%
Ngudi Kinh Viét Nam 0% 3,5%

Gen mé héa CYP2C9 nim trén nhidm sic th sb 10, vimg q24. Gen nay c6 thé xay
ra mét s6 SNP (Hinh 5.13), trong d6 duoc quan tim nhiéu nhét 1i 2 alen da hinh
CYP2C9*2 (430C>T), CYP2C9*3 (10754>C) tuwong émg véi kibu hinh gidm hojic mét
hoat tinh cita enzym chuyén hoa thube (IM/PM). Hai alen nay lam énh huéng déng ké
dén dap émg didu tri véi cac thude 1A co chét ciia CYP2CY, dic biét 14 cic thudc chéng
d6ng va thubc hwéng thin.

CYP2C9 va ddp veng véi thudc chdng dong

Trong sb cac thudc chdng déng dang duge st dyng hién nay, warfarin 12 thubc duge
diing rong i nhit va cling duge nghién ctru sau nhét v& 4nh hudng ciia kifu gen t6i dap
tng thubc. Warfarin 13 hBn hop cia hai ddng phan racemic R va S, trong @6, ddng phan
S ¢6 hidu qua chdng ddng 16t hon hin va duge chuyén hoa bai CYP2CY. Ca hai alen da
hinh thwdng gip cia CYP2C9 din dén gidm hoat ddng emzym la CYP2C9*2 va
CYP2C9*3 déu lam thay @i chuyén héa ctia S-warfarin, din dén 1dm gidm liu ding cin
thiét ctia thudc va ting nguy co qué lidu, din dén cée tai bién xuét huyét. Trong thuc té,
sy da dang kidu gen CYP2C9 14 nguyén nhin clia 14% céc trrdng hop dao dong dap img
diéu tri véi warfarin. Tay ting kidu gen oy thé ciia CYP2C9, warfarin ¢6 mft lidu ding
thich hop (Béng 5.7). Néu khong cb su didu chinh liéu hep 1, c6 thd giy ra nhitng hiu
qua nghiém trong tir str qua liéu warfarin.

Bing 5.7. Liéu dimg warfarin tuong img véi timg kiéu gen ciia CYP2CY

Kiéu gen CYP2CY +Htiéu warfarin thich hop (mg/EEAy)ss
*1/%1 5-7
*1/%2 5-7
*1/%3 3-4
*2/%2 3.4
#2/%3 3-4
#3/%3 0,5-2
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CYP2C19

CYP2C19 tham gia vao chuyén héa ctia nhidu nhém thude quan trong nhir thude
chéng trdm cém, thuc &c ché bam proton va thube chéng két tap tidu clu.

Gen CYP2C19 niim trén nhiém sic thé s6 10, ving 10923.33. Hiu hét cc trudmg
hop da hinh x&y 1a v6i gen niy ddu lam gidm hodc mét hoat tinh clia enzym chuyén héa,
chi co alen CYP2CT9%17 1am téng hoat tinh (Béng 5.8).

Bing 5.8. Mpt 56 alen da hinh thieong gip ciia gen CYP2C19

D i =
oan b Logibibnthé | Viui |
& cacChiing the BN "\ '
cYP2ci9*y | THUOBEID OO |y e s0.720bp| 10q241-3]  EM
chiing tdc
2 - 5% ngudi chau .
A ; 40bp deletion ,
Au; 18 - 23% ngudi Exon3 PM
* L]
CYP2C19*%2 Nbt: 20.5% ngadi (681G—A)
Kinh Viét Nam
13% déo
- 1] -
CYP2C19*3 Va““at“l’:.z’f % BgUGH o 1aX(636G—a) | XM 4 PM
Viét Nam
0,6 - 3% ngudi chiw | M1V (dot bién & ma| Initiation
CYP2C19%4 Au khéi dhu) codon PM
A—-G
Hiém gip & ngudi PM
%*
CYP2CI9*S NEit va Trung Oube R433W (1297C—T)| Exon9
18% ngudi Ethiopia
: 3;2 Eé’l‘jgislzhﬁt C806T (3402C—T)| $-flanking
e » ot ] .
CYP2C19*17 0.6 %% ngudi Trung region UM
Qubc. 1% & ngudi
Kinh Viét Nam

Déi véi nhimg ngwdi mang kiéu hinh gidm hodc mét hoat tinh enzym CYP2CI19,
sau khi uéng omeprazol lién 20 mg, ndng d6 thudc trong huyét twong, AUC déu cao hon
80 voi ngudi mang kién hinh EM, trong khi do, pH dich vi da day cao hon 13 rét (Hinh
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5.14). Didu a6 ddng nghia v&i hidu qua didu tri bing omeprazol ting 1én & nhitng ngudi

| c6 kidu hinh PM/IM. Nguge lai, véi ngudi mang kidu gen CYP2C19*17 1am ting hoat
tinh chuyén hoa, hi¢u qua diéu tri giam rd 1ét. Do vy, Hiép hdi Gen dugc Hoang gia Ha
Lan d3 dwa ra khuyén cdo: V&i nhimg ngudi mang kidu gen ddng hop tir *17/%17, cén
tiing lifu omeprazol 18n gip d61.

pH da day
trung binh 24 gid»
p =< 0,0001
& p < 0,05
6-
5 -
&
3.
2

>
vy)

P <0,001

o OPZOMG gy p oot
:1400]‘ : IM {n=4} 8000
.._E,. o P {o=t} = 50001
D 1000] =
200 = 40007
Q. €00y D 3000-
O 400 ;:1'
20001
200 o
o a O 1000-

BED T I300 100 OO 800 20D 200 YD M 800 IO @

RM M PM

Hinh 5.14. Sy thay dbi duoc ddng hoc va duwgc ding hoc ciia omeprazol gitra cée kidu hink
khac nhau cia CYP2CI19

2.2.2, Cdc enzym chuyén héa thuée pha I ngodi ho CYP450

Bén canh cic enzym ho CYP, céc phén ing chuyén hoa thude pha I con cb thé dwoc
xtic tic béi mbt sb enzym khac. Trong s6 d6, nhidu enzym ciing xay ra cac hién trgng da
hinh twong ty nhir cdc enzym CYP, din dén thay ddi mtrc d6 chuyén héa ctia thude, Iam
ting hofic gidm tac dung/ doc tinh ciia thude.
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Mét truomg hop kinh dién d3 dwoc biét dén tir nhimg nim 50 - 60 cha thé ky trudce
13 pseudocholinesterase (con ¢6 tén goi khéc 14 butyrylcholinesterase - BCHE). Day la
enzym XUc tic phan (mg thiy phin lién kbt este clia nhidn thude, dic bigt 1
succinylcholin, mt thube gifin co c6 tic dung nhanh. Succinylcholin thudmg duge ding
tru6e phiu thut véi myc dich gifin co. T4c dung liét co, giin co (bao gdm cd co tron
duémg hé hép) xuft hién rét phanh va kéo dai chi trong vong 5 phit. D6i vé1 nhitng ngudi
bi giam hosc mét hoat tinh enzym BCHE, thuéc khong duoc chuyén hoa dé thai trir, dn
dén tac dung gifin co kéo dii hang gitr. Dibu ndy dic biét nguy hiém néu tinh trang bénh
nhén khéng dwoc nhin biét sém dé hé trg kip thei bing thir méy, bénh nhan c6 thé bj ligt
hd hip, nging thd va tr vong. Mt trong nhiing nguyén nhin quan trong nhét ciia hién
tuong gidm/ mét tic dung cita BCHE 12 do bién dbi gen mi hda enzym ndy. Gen mi hoa
BCHE nim trénnhidm sic thé s8 3, thuong tdntai & dang ddng hop tit binh thudng (96%),
4% kidu gen mang {t nhét 1 alen bat thudng,

Nhitng dang bét thuong vé gen BCHE bao gom:

_ Dot bién din dén gidm ndng d6 enzym trong huyét twong nhwng hoat tinh enzym
khong thay di. Loai d6t bién ndy thudmg 13 dot bién diém: Thay thé Asp70 bing Gly
(dang khang dibucain khéng dién hinh - Ea) hoiic thay thé Thr243 bing Met, Gly390 béng
Val (dang khang fluorid - Ef).

DD I IATRRGKVRGHN LTV PGOTVEAF LGl PFTADFPLORL RFREPOSLTHNS DIWATEY ANSCCQR I DOSF POFHISEMIGH PRV LNV
BChEIIC BChEITSH BCHETOG

TDLSEDCLLPAPR PXMATVLIN I Y 6o CPQIGTSSLHVY DSRFLARVERVIVY SMNY RVGALOFLAL PGHEERPGIMGLFDQULALOWVOR
BThELIASP BChEIAIH BChELI70E

-
NIAAFCCHPKSVTLFGESAGARSVILELLIPG SHSLETRAT LQSGSPNAPNAVTSLY RARNRTLNLAKL TGCSRENETEL INCLRNEDE
AChE19Ed BChEIOLT BChF2dIM

E
ETLINEBAFVY PYGT LS YNFGPTVDADFL TIMPDI L LELGQF RETQ ILVGYNEDEG TAFLVYGATGFSKINS T ITRKEFDECLKIPFRGY

L
SEFGKERTLFHY TONVDEDORPENYREALGIVYGDYNF ICPALEF L KKFSERGNNAFFY Y P EHRS SKL PV PERMGVIDIOY FIEFVEULFLER
BChHEIGSR BEChE390V

RDHYTKAZRILSRS TV HIMAHEARY GREETOMHS TIHFVFRESTAOR Y LT LN TES TR IMTRLLRADQCRFWTSFPERVLEMTGRIDEALH
BCRE4TiR BChEASTV BChAES 18L BChES39T

EWKAGFHRIDDY MMEKNGFHDY TSREEECVE L
Hinh 5.15. Trinh tir acid amin ctia BCHE
Nhitng vi tri xdy ra djt bién tiong ting véi cdc alen bat thuomg dwgc in dam,
(*) 1 nhitmg vi B xiic tic guan trong ctia enzym
- Pot bién 1am mét hoat tinh enzym. Loai djt bién nay 1dm hoat tinh enzym chi con

khodng 1 - 10% so vdi binh thudng, xudt hién véi tin sudt khoing 1/100.000 (ca biét cb
thé 16n dén 1 - 2% & nguéi Eskimo). Ngudi ta d8 phat hign ra 12 alen bét thdng clia gen
BCHE loai niy. CAc bét thudng niy c6 thé bao gbm céc d6t bién diém hodic 4ot bién mit
doan, din dén 1am thay ddi cdu trfic va chitc niing cha protein enzym twong Ung.
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2.3. Anh hwéng ciia kiéu gen 16n chuyén héa thudc & pha 11

Hién twgng da hinh di truyén cling xuit hisn déi voi cac enzym xic tic phan tng
chuyén hoa thube & pha I1. Chc enzym niy duge coi 1 che enzym giai déc ciia co thé, do
d6, nhiing kiu gen lién quan dén sy gidm ho#c mét tdc dung ctia cic enzym ndy cd thé
13 nguyén nhan gay ra céc trudng hop ngd doc thude hotic cic tai bién nghiém trong trong
diéu tri.

M#t trong nhitng vi du kinh dién minh hoa cho sy da hinh di truyén ciia céc enzym
chuyén hoa thudc pha II 1a N-acetyl transferase (NAT). NAT 1 enzym xic téc phin tmg
acetyl hoa tai nguyén tir N (N-acetylation) ciia cic hgp chét c6 nhém amin nhir cic amin
dj vong, amin vong thom, trong sd d6 cd nhidu thude nhr INH (isoniazid), sulfonamid,
procainamid, hydralazin... Sy da hinh cia gen NAT duge phat hién 1An dau tién khi theo
ddi mitc d6 d4p (mg ctia bénh nhin véi INH (Hinh 5.16). Bénh nhin ¢6 ndng d6 INH cao
trong huyét trong lién quan dén kiu hinh chuyén héa chim ctia NAT d& bi nguy oo tén
thuong thin kinh ngoai vi trong khi kiéu hinh chuyén héa nhanh khéng xudt hién tai bién
ndy. Kiéu hinh NAT chuyén héa chim con ¢ nguy co ngd déc thube khi ding sulfonamid
va Tupus ban ¢ khi ding procainamid, T¥ 1& ngudi mang NAT chuyén hoa chim kha cao
gifra cic quin thé: 40 - 70% ngudi da tring va ngudi M§ gc Phi, 10 - 20% nguwiri Nhat
va Eskimo, hon 80% ngudi Ai Cép.

§6 bénh nhan
24-

—«— Acety hda nhanh

12- . s
X Acety hoa cham

2
?gl T T L] ID P
4 8

b v

ol
B2
12

Hinh 5.16. Cdc kidu hinh ciia NAT? lién quan dén néng d3 INH huyét tuong trong mét
nghién citu trén 267 bénh nhin
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Ndng db thude
trong huyét twong
Chuyén héa binh thudng
Loy ;
Cp,max
AUC

Chuyén hda cham v
t

Thoi gian (mdi tén chi cac lidu 13p lai)

Hinh 5.17. Anh ieomg ciia kiéu gen NAT chuyén héa chim
toi dwoe dpng hoc cua INH

G ngudi, NAT c6 18 isozym, trong d6 c6 2 isozym lién quan nhiéu dén dép g ciia
thubc 13 NAT1 va NAT2, hai loai arylamin N-acetyl transferase. Gen mé héa NATI1 va
NAT?2 ndm & hai vi tri gin nhau trén NST s6 8. Cho dén nay, ngwéi ta da phat hién ra 25
alen NATI va 27 alen NAT2 & ngudi. Tuy nhién, phén I6n nhitng truéng hop da hinh clia
NAT lién quan dén thay d6i dép tmg thudc cé nguyén nhin ¥ céc alen NAT2, Céc alen
bit thuong otia NAT2 thudng do dbt bién diém va thudmg tap hop thinh Haplotype. Vidu
nhw: Haplotype NAT2*5 c¢6 sir khéc biét & ba vi tri nucleotid 341, 481, 803; NAT2*6 khac
bidt & hai vi trf 282 va 590. Hai alen bét thirdng ndy chiém 72 - 75% téng sb bién thé cia
NAT2. Viéc xét nghiém kidu gen NAT?2 c6 thé s& trd thinh cong cu hé tro ¢é ting cudng
hiéu qué va 46 an toan khi didu tri bing isoniazid va céc thude chuyén hoa qua NAT khéc.

Gén diy, viéc nghién cfru cac bién thé ciia NAT?2 con duge chit y bai sy lién quan
gifta c4c bién thé ndy véi nguy co ung thw. Gia thuyét dugc dua ra 12 s chuyén héa chim
qua NAT 1am ting théi gian ton tai trong co thé cia cée yéu tb gy ung thu nhur hoa chit,
thudc, cac chét chuyén hoa... Ngoai ra, d6t bién gen NAT2 duge phat hién lién quan téi
v sinh nam nguyén phat.

88




il ams |

https://trungtamthuoc.com/

Hinh 5.18. Sy phiin bd kiéu hinh clia NAT2 ¢ mét 56 quén thé trén thé gidi

1. Nicaragua; 2. Nigawbe; 3. Rio de Janeiro; 4. Tay Ban Nha; 5. Pirc; 6. Nga;
7. Da triing chiu Au; 8. Thé Nhi K3, 9. Sudan; 10. Tswana; 11, Oman;
12. Kyrgyzistan; 13. An Dg; 14. Nam An B3, 15. Indonesia;

Bén canh NAT, hién tugng da hinh di truyén cdn duoc ghi nhdn véi mot s6 enzym

16 Han Qude; 17, Nhdt

chuyén héa pha II khic (Bang 5.9).

Biing 5.9. Mot 50 enzym chuyén hoa ¢ pha Il ¢6 hién teong da hinh di truyén
Enzym | s # & Co chit M __ " 'dc dohg
Glutathion transferase Amiochrom, adrenochrom | Chua biét 13
(GSTM1, M3, T1)
Sulfotransferase Steroid, paracetamol, Chura biét 15
estrogen, dopamin,
adrenalin, naringenin
Catechol-o- Estrogen, ascorbic, Dép g véi levedopa
methyltransferase levodopa t
Thiopurin Thioguanin, mercaptopurin | Bdc tinh v tic dung clia
methyltransferase thiopurin, nguy co ung
thu thir phat

UDP-glucoronosyl
transferase

Androgen, morphin,
ibuprofen

Chtra biét 1o
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KET LUAN

Anh irémg ctia da hinh gen 1én dugc d6ng hoc ciia thubc cé thé thong qua cdc quéa

trinh khac nhau bao gdm hip thu, phin bd, chuyén hoa, thai trir. Mot sb alen da hinh
CYP450 cé tin suit khi cao trong quén thé ngudi Kinh Viét Nam, do d6, mic ¢ anh
hwdng d6i voi dap Gmg véi thube trén ngudi Viét Nam c6 thé rit ¢6 ¥ nghia 1im sing.
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Chuwong 6
ANH HU'O'NG CUA KIEU GEN LEN QUA TRINH
DUQ'C LU'C HOC CUA THUGC

MUC TIEU HQC TAP

Phdn tich dwge anh hwong cia kiéu gen déi v&i qud trink duoc luc hoc clia thubc
thong qua cdc protein dich.

Qua trinh duge hyc hoc 13 qua trinh duge chét twong tic véi cdc dich phin tir, ti d6
tao ra d4p ¥mg sinh hoc. Phén I6n céc loai dich phin tir quan trong clia thudc hién nay déu
14 protein, trong d6, chiém 16i khodng 70% 1 receptor va enzym (Hinh 6.1). Sy khéc biét
vé kiéu gen mi héa céc protein dich, Iim thay dbi sé Iwgng, chu tric, chirc ning céc
protein ndy ¢ dnh huwong Ién dén dap g didu tri cta thubc, dic biét 1a hidu qua didu trj.
45% Receptor

Hormon

Receptor nhin

28%
Khong ro

Enzym

DNA

RORNORODN

2% 2% 1%

Kénh ion

Hinh 6.1. Céc logi dich phén i quan trong nhit ciia thudc

1. ANH HUONG CUA KIFU GEN LEN PAP (NG THUOC THONG QUA
RECEPTOR

Mot trong nhitng dich phén tir quan trong ctia nhidu thubc 13 c¢ receptor. Trong s&

d6, receptor f2-adrenergic 1a dich tac dyng clia nhidu ho trj liéu khic nhau va 13 mot vi
du dién hinh v& sir 4nh hrémg ciia kidu gen 16n d4p tmg thudc théng qua dich dic hidu.
Gen m3 héa receptor B2-adrenergic (gen B2-4R) nim trén NST sé 5, viing g31. Cho dén
nay, ngudi ta di phét hién duge mot s6 da hinh ciia gen ndy, trong 56 d6, thwong gip nhét
13 cdc dot bién didm 1am thay 461 md hoa ctia acid amin twong {mg & vi tri s 16 va 27.
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Céc d6t bién nay lam gizm kha néing gén ligand ciia receptor va cd anh hwdng dang ké i
dap Ying ciia co thé vai cac thudc 13 chit chi van trén receptor nay.

e
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Hoog &
Hink 6.2. Cdu tric ciia receptor J2-adrenergic

Alen thudmg gap 1 alen twong tmg voi Gly & codon 16 va Glu & codon 27. Khi xdy
ra dot bien, mdt trong hai vi trf c6 thé dwgc thay thé bing Arg16 hodc GIn27. Mgt nghién
cfru vé hién tugng “quen thude” dbi véi cac thude gidn mach cho thiy nhitng bénh nhan
mang kiéu gen ddng hop tir voi Argl6 hiw phu bj “nhom thube” sau khi truyén lidn tyc
isoproterenol, tac dung gidin mach, gifn phé quin giam tir 44% xudng con 8% sau khi
truyén 90 phit. Nguoe lai, bénh nhan mang kiéit gen ddng hop it Gly16 khéng thay ddi
gl vé mirc @ giin mach, cho dit acid amin & vi tri 27 13 gl &i chéing nira. Mit khac, su da
hinh & vi tri 27 cfing ¢ nhitng khéc bidt chitc ning: Nhitng ngirdi mang kiéu gen dong
hop tir Glu27 c6 dép ng giin mach véi isoproterencl manh hon so véi kiéu gen GIn27,
cho di & vi trf 16 13 actd amin nao.

M6t nghién cim khac vé& anh hudmg chia sy da hinh gen mi héa receptor B2-
adrenergic dugc tién hanh trén cic bénh nban hen phé quan didu tri bing salmeterol, két
qué cho thiy nhém bénh nhén mang kidu gen ddng hop tir Glylé cb dap img voi
salmeterol t&t hon so véi kidu gen Argl6, thé hién qua cac thong 86 v& lrut Tugng thong
khi (Hinh 6.3), tridu chémng 1im sang, s6 1in cin ding abuterol cip ciru... G M¥, 15% s6
banh nhan hen ngudi da tring va 20% s bénh nhén hen ngudi M§ Phi mang kiéu gen
Argl6 va khong dép g v6i cic thude xit chita hen thong thirdng nhir salbutamol,
salmeterol... Gin day, mdt loai xét nghiém chin dodn ADN ra ddi, mang ién
316AsthmaGEN™ gitip x4c dinh nhanh kiéu gen lién quan véi d6 chinh xdc 99%, gitp
bac sT cd nhitng quyét dinh hop 1y hon vé lién phép didu tri hen an toan va hién qua cho
timg bénh nhéan (Hinh 6.4).
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Thay d6i théng khi
phé nang (L/phtit)

—— ARGJAHG {Salmeterol, n=12 — Platebe, f=5)
—— QLYFGLY {Salmataro), n=13 ~ Placebo, r=13)
T T L I— ¥

=6 o 2 4 4 8 10 12 14 16
Thaoi gian didu i {tudn)

Hinh 6.3, Sy khde biét vé dap img diéu tvi véi salmeterol & hai nhom bénh nhan mang kiéw
gen Argl6 (—) va Glyl6 (—--)

Hinh 6.4. B§ ldy mau dimg cho xét nghiém 816AsthmaGEN™

2. ANH HU'O'NG CUA KIEU GEN LEN PAP ('NG THUOC THONG QUA CAC
ENZYM DiCcH

Bén canh céic receptor enzym ciing Ja mjt dich phén ti quan trong cita nhiéu thube.
Do viy, nhitng thay déi vé gen mi héa céc enzym d1ch, 1am thay ddi sb lu'qng va/ hodc
hogt tinh enzym c6 thé din dén nhitng khac bict vé dap tmg cia cic thudc tc dung Ién
cac enzym do.

Céc thudc chong déng duoc sir dung rong réi trong phong vi didu tri cée rbi loan do
huyét khdi nhr huyét khéi tic tinh mach sau, nhdi mau co tim, d6t quy... Cic thiéc chng
dbng dién hinh (vi dy: warfarm, acenocoumarol...) hoat déng nhy nhitng chét khang

-vltamm K théng qua co ché trc ché enzym vitamin K epoxide reductase (V KOR) 0' ty thé

t& bao gan, tir 46, dfin dén sy can tré hinh thinh vitamin K dang kirr, mdt yeu t4 cin thiét
cho qué trinh ddng mau. (Hmh 6.5). Mic du céc nhém thudce nay ¢6 hidu qué cao nhu'ng
dong théri c6 pham vi diéu trj hep, do d6, viée hra chon lidu ding chdng d6ng maén 1 rét
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phirc tap va thay dbi giita cdc quén thé khac nhau. Mdt trong nhitmg nguyén nhin quan
trong dén dén sir khic biét v& ddp tmg voi cac thubc chéng dong 12 sir da hinh cfia gen
mi héa dich tac dyng (VKORCI).

Vitamin K. wo Vitamin K Dong mau

L )
dang epoxid Gl dang khir S
N U

AVK

Hinh 6.5. Co ché téc dung ciia céc thudc chong dong khang vitamin K (AVK)

Gen VKORCI thudc nhiém séc thé 16 viing p11.2, c6 nhiu SNP khac nhau. Trong
s6 do, dang chii ¥ nhét v ¢6 nhidu ¥ nghia 1am sing nhit 12 bién thé PKORCI 1639 G>A.
Phén bd kidu gen cda gen VKORC! & cée khu vy khic nhau thugc chiu A, thé hién &
Hinh 6.6.

o -ulnu
ll EARE m

— ,
mI“M“
P

‘"“lﬂ-:n r/ o h
A e

Hinh 6.6. Sir phén b kiéu gen VKORC! & cde khu viee khédc nhau
thude chiu A
Mdu vang: kiéu gen wildtype; mdu do: kidu gen bién thé di hop tie; maw xanh: kiéu gen
bién thé dong hop tir
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Sw lién quan gifva kifu gen ciia VKORCI véi thc dung va lidu diing ciia thude chéng
déng warfarin dugce thé hién trong Béing 6.1. Nhitng trrdng hop mang kidu gen AA néu
khong duoc nhan biét va didu chinh lidu ding, c6 thé din dén tai bién xvit huyét do qua
liéu warfarin. Nguoc lai, kiéu gen GG cin phai duge nhin biét dé ding lidu cao nham
dam bao hidu qua didu trj clia thudc,

Béng 6.1. Tuong quan giita kiéu gen VKORCI

) = } " r - A hd L .
vad liéu diing o hiéu qua ciia warfarin

Kiéu gen Lién warfarin (mo/ne ) -
GG (37%) 9,11
AG (47%) 8,04
AA (16%) 1,19

Bén canh cic vi du néu trén, hién twong da hinh di trayén c6 thé xéy ra véi nhiéu
protein dich khéac, lam thay dbi duge dong hoc ciia thube (Bang 6.2).
Biéng 6.2, Mjt 56 da hinh vé gen md héa dich tde dung
lam anh leong dén dap img thuoe

. B A
Gen/, proteiﬁs"é iThnbc b :
. g‘? _5-5”5, -"ﬁi‘g-m : : B i%\“‘: N
ACE Chét rc ché men chuyén | Tac dyng bio vé& thin, ha
ACE (enalapril) huyét ap, giam ganh tim
thit trAi, chirc ning bidu
Fluvastatin m6, thay dbi lipid méu, tién
trién/ thoai lni tinh trang xo
vita dong mach vanh
Arachidonate 5- Chét trc ché leukotrien Cai thién chirc ning thong
lipoxygenase khi
Bradykinin B2 receptor Albuterol Ho do thudc
Dopamin receptor Chéng loan théin Piép (g chdng loan thin,
(D2, D3, D4) (haloperidol, clopazin) rbi loan vin ddéng mudn do
thudc, bdn chén do thubc
Estrogen receptor o Phirc hop estrogen Téang mét 4 khoang hoéa
Tri liéu thay thé hormon xuong
Tang HDL
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3. ANH HU'ONG CUA KIEU GEN LEN PAP ’NG THUOC THONG QUA CAC
PROTEIN TRUYEN TiN HIEU

Sir thay d6i v& duge Iye hoc cia thude Khéng chi lién quan dén thay ddi phan tir
protein dich, ma con ¢6 thé 1ién quan dén modt sd protein gidn tiép tham gia vao qué trinh
truyn tin hidu d& protein dich phét huy tic dung. Trong hdu hét cic t& bao dich, con
dudmg truyén tin hidu ndi bio phéi thong qua mdt loat protein khéc nhau. Vi du nhuw
KRAS la mft protein tham gia vao qud trinh truyén tin hiéu xuéi dong tir thy thé EGFR.
EGFR (epidermal growih factor receptor) 14 mdt thy thé trén mang € bao, khi gin véi
ligand diic hiéu, s& khéi dong chudi truyén tin higa ngi bio din dén sy ting trudmg té bao,
Nhitng dot bién gen EGFR din t6i sir ting bidu hién va ting hoat ddng ciia thy thé EGFR
chinh 13 mét co ché bénh sinh quan trong dén ti tiing sinh té bao, tao thanh khéi u. Do
d6, thu thé EGFR 14 mat protein dich quan trong trong didu tri ung thu, véi nhom thudc
TKI hojc cic khang thé don dong khang EGFR, gitip tic ché chubi truyén tin hiéu ting
sinh t& bao. La mot chit truyén tin ha ngudn cia EGFR, KRAS c6 vai trd quan trong trong
vige khoi phat va tién trién cia mot s6 ung thr nhir ung thy phdi va ung thw dai trge teang,
Khi d6t bién xay ra KRAS, phan tir protein KRAS & trang théi hoat hoa lién tuc, dfn dén
hau qua 13 céc phan tir truyén tin ha ngudn luén hoat déng dé duy tr tin hiéu ting sinh
té bao. POt bién KRAS ddng vai trd quan trong ci trong hinh thinh ung thr ciing
nhur sy dé khang véi didu tri ung thir (Hinh 6.7). Ung dung clia xét nghiém gen EGFR va
KRAS trong 1dm sang s€ duge phén tich k¥ hon & Chuong 14.

55!1556‘! . TE“E*NU'"!

Hinh 6.7. Co ché khdng thudc khdng thé don dong
thong qua dpt bién gen KRAS
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KET LUAN

Anh hwrémg ciia da hinh gen 1én dugc Iyc hoc cia thude 13 rit déng k&, do lién quan
dén cac protein dich ciia thudc nhr receptor, enzym, cic protein truyén tin hiéw... Mirc
d5 anh hwdng cia da hinh gen rit da dang, tiy timg cp gen - thube va nim trong mbi
twong tic da chiéu vdi cdc yéu t6 JAm sing va cin lim sang khac,
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Chuong 7
ANH HUONG CUA KIEU GEN
LEN CAC YEU TO GIAN TIEP
LIEN QUAN PEN PAP ('NG THUOC

MUC TIEU HQC TAP

Phén tich diepc dnh hwcng ciia kiéu gen Ién che yéu té gidn tiép dnh hidng d@bn su
dép tmg véi thuéc.

Khong chi cac protein tham gia vao qué trinh dirge dong hoc hay duge Iwe hoc cia
thudc méi anh hwémg dén dip tmg didu tri, c6 mot s6 yéu 18 tuy lién quan gidn tiép dén
s phan ciia thudc trong co thé nhing c6 thé anh huomg rit 1om téi hidu qua didu tri va/
hotic tAc dyng khong mong mudn. Vi viy, hién tuong da hinh cic gen méi hoa cho nhimg
yéu t& nay co thé din t6i sy khéc bigt rét 16n vé dap tmg v6i thude.

1. PA HINH CUA GEN APOE LIEN QUAN DEN PAP 'NG THUOC

Mbdt s6 protein tuy khong trye tiép 1a cac dich tic dung cita thube, ciing khong trizc
tiép tham gia quyét dinh s6 phan ctia thube trong co thé nhung cé thé anh hudng dén dap
{mg diéu tri trong mdt s truémg hop nhit dinh.

P6i voi bénh Alzheimer’s, tinh da hinh cha gen APOE, gen mé hda apolipoprotein
E cb vai trd quan trong trong viée du doédn dép tmg didu tri cho bénh Alzheimer’s.
Apolipoprotein E 14 thinh phin quan trong tham gia cdu tao clia cic logi lipoprotein gidu
triglycerid nhu chylomicron, VLDL hay IDL. Sy lién quan cia APOE vé&i bénh
Alzheimer’s van chua hoan toan sing to, tuy nhién mét s gid thuyét cho ring protein niy
¢O vai trd quan trong trong sur tao thanh vo nio.

Gen APOE & ngudi thude nhidm sic thd 19q 13.2 c6 mdt sb truomg hop da hinh &
hai nucleotid, lam thay d6i thanh phin acid amin trong protein twong tng (apolipotein E).
Alen thuémg giip 13 APOE3, ngodi ra c6 thé xuét hién alen APOE2 hodic APOE4. APOE2
dAn dén sy thay d8i mit xich Cys158 bing Arg coa phin tir protein tuwong tmg. APOE4
din dén sy thay d6i mit xich Cys112 va Cys158 bing Arg (Bang 7.1). Céc thit nghiém
1am sang cho thiy, 83% bénh nhin khong mang APOE4 c6 ddp ting tdt v&i thubce didu tri
Alzheimer 13 tacrin, trong khi d6 nhém mang it nhit 1 alen APOE4 chi d4p ing véi thube
& 40% bénh nhén.
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Bing 7.1, Tan sudt xudt hi¢n céc alen ciia APOE
APOE2 #F ™ | 40:APO

APQOE3
APOE4 ~1-2%

Bén canh d6, APOE cdn c6 vai trd quan trong trong dép tmg diéu trf cta cac thudc
ha lipid méu. D& Am giam cholesterol méu, hién nay nhém thudc dugc ding phd bién
nhét voi hidu qui cao 1a nhém céc statin, véi co ché cha yéu 13 Gc ché HMG-CoA
reductase, Mac du viy, dap {mg véi cac statin dao dfng gilia cac ca thé khéc nhau, phu
thudc vao nhidu yéu t6, trong d6 c6 véu 16 di truyén. APOE li thanh phin quan trong cdu
tao nén céc loai lipoprotein giau triglycerid, tinh da hinh ctia gen APOE lién quan to1 ndng
d6 lipoprotein trong huyét tirong ca khi d6i va khi no. Trong céc alen cita APOE, APOE?2
lién quan dén ndng d6 cholesterol toan phén va LDL cholesterol huyét tirong thip, ngwoc
lai APOE4 lién quan dén ndng d6 cholesterol va LDL cao. Ca thé mang APOE2 dép tmg
t6t hon voi nhém thude statin, c4 thé mang APOE4 d4p tmg t6t hon véi liéu phép can
thiép bing ché dd an.

Hinh 7.1. Hinh énh ton thieong do phén img thudc bat loi trén da nghiém trong
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{
2. DA HINH GEN LIEN QUAN PEN DI NG THUOC |

Dién hinh nhat v& sir khac biét di truyén din dén khac biét rd rét vé dap tmg thubc i
gilra céc ca thé, lién quan t¢i mét protein gian tiép nhung rit quan trong 13 hién trong dj
tmg thudc. Vi cling mot thubc, hién trong di g c6 thé xay ra chi voi mot sb ca thé, va :
v&i mitc do rét khic nhau. Trong sb céc loai df tng, c4c phén ng thubc bt 1oi trén da :
nghiém trong (Severe Cutaneous Adverse Reactions - SCARS) 1d mét loai phan fing thudc |
hiém giip nhumg nguy hidm, c6 thé gay ra nhidu ton throng nghiém trong, tham chi gay
tir vong (Hinh 7.1). Céc kiéu SCARSs dang chd ¥ nhét 13 hoi ching Steven-Johnson (SJS), ,
héi chimg hoai tir biéu bi nhidm ddc (TEN), phén tng thudc véi cac bidu hién toan than |
va ting bach ciu 4i kiém (DRESS) hay con goi 13 héi chimg qué mén do thudc (DIHS). |
Mdt s6 nghién ciru dd cho thdy ty 18 tir vong do cdc hdi chimg ndy Ién Iugt c6 thé 1en toi ;
10%, 35% va 20%.

Mt trong nhitng co ché giy SCAR dugc thira nhin réng ri 13 vai trd cia gen HLA 1
(Human Leukocyte Antigen), mdt siu hg gen ma hoa cho phirc hop hoa hop t6 chic,
déng vai trd quan trong trong hoat dong ciia hé mién dich. Gen HLA duge chia thanh 2 Jj
16p (Hinh 7.2), trong d6, HLA 16p I (gdm 3 typ A, B, C) lién quan nhidu nhét dén cac
phén g thude,

NST6 Ving HLA ‘

Lép 2 Ldop 1 l

| | ?
DP- oa bR A i
My £ | ;
i

Hinh 7.2, Siéu ho gen HLA '

Nhiéu alen bién thé khéc nhau ciia gen HLA 16p I d& duge phét hién cé lidn quan t6i
thc dung khéng mong mudn ciia nhidu thube khac nhav, thdm chi, véi cing 1 thude, nhimg
ngwdi mang alen khéc nhan cia gen HELA s& ¢6 thé gip nhitng loai téc dung khéng mong
mudn khic nhau (Béng 7.2).
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Bing 7.2, Cdc alen da hinh ctia HLA lién quan dén phan img thuéce

= | o e
¢ lién quan ;Ziii Alen HLA phn’ @ﬁg = & Chimg tgc |
Abacavir B*5701 Qué min Da tring chiu Au
M Phi
Allopurinol B*5801 SIS/TEN/DRESS Chiu A
A*3303 SYS/TEN/DRESS Chau Au
Hén
Han Quée
C*0302 SIS/TEN/DRESS | Chau Au
Han
Han Qubc
Carbamazepin B*1502 SJS/TEN Han
Théi
Malaysia
B*1511 SIS/ TEN Nhét
Han Quéc
A*3101 DRESS Hén
Da tring chiu Au
SIS/TEN Chéu Au
Dapson B*1301 DRESS Hén
Nevirapin B*3505 DRESS Théi
Oxcarbazepin B*1502 SIS/TEN Han (Pai Loan)
Phenytoin B*1502 SIS/TEN Hén
Thube chéng lao C*040 DRESS Hin Quéc
NSAID vi céc thudc | B*4403 SIS/TEN Andd
gidm dau ha sot Nhit
khsc A%0201 SIS/TEN Nhat
Han Qubc
Sulfamethoxazol B*1502 SJS/TEN Thai
C*0602
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Cho dén nay, di c6 khoang 100 thubc dwge théng ké 1 c6 lién quan dén cac phan
g kiéu SCAR, trong s6 d6, cac thudc lién quan nhidu nhét bao gbm: Khang sinh, céc
thudc chéng co gift, thubc khéng virus va allopurinol. Allopurinol 13 mét thude diéu tri
ting acid uric méu phd bién & Vit Nam néi riéng va trén thé gii néi chung. Céc loai
SCAR lién quan dén allopurinol da phén thudmg ning, véi tf 18 tir vong c6 thé 1én t6i
25%. Piy ciing 13 mdt thube cd t 18 gy di tmg cao & ngudi Viét Nam. Theo mdt nghién
clru ciia Trung tAm Di tmg - Mién dich 14m sang, Bénh vién Bach Mai, allopurinol 13
nguyén nhan ciia 19,6% céc trudmg hop SIS va TEN didu trf tai trung t4m ndy. Theo nhidu
nghién ciru trén thé gidi, mdt trong nhitng nguyén nhin giy ting nguy co dj tng voi
allopurinol 12 sy xu#t hién cita alen da hinh ciia gen HLA. Trong sb d6, durgc nghién cirt
dAu tién va nhidu nhét 13 alen HLA4-B*5801, alen duge cho 13 lién quan t&i nguy co dj ing
kidu SCARs vdi allopurinol chit yéu & ngudi chiu A. Nghién clru din tién ciia Pai Loan
néim 2005 cho thdy 100% (51/51) bénh nhin SCAR béi allopurinol mang alen HLA-
B*5801, trong khi & nhém dung nap t6t chi ¢6 dudi 15% mang alen ndy. Méi lién quan
twong ty ciing duge ghi nhén trong cac nghién citu trén cic bénh nhén ngudi Thai vA bénh
nhan ngudi Han véi odd ratio (OR) khoéng 300 - 600. Nhitng nghi€n clru twong tur trén
cong ddng ngwdi Nhat Ban, Han Quéc hojc ngudi chiu Au ciing ghi nhan méi lién quan
giita kifu gen mang alen HL4-B*5801 v6i nguy co SCAR do allopurinol nhung OR thip
hon. Didu d6 duge Iy gii boi tin sudt xudt hidn alen ndy cao nhét & cac quin thé ngudri
& khn vigc Dong Nam A (Hinh 7.3), vi du nhur ¢ ngwoi Dai Loan la 10%, Thai Lan 9,6%,
ngudi Han Trung Qudc 7,3%. Theo mit nghién ciru trén hon 800 ngudi Kinh Viét Nam,
tin swit alen HLA-B*5801 14 13,5%, cao nhét trong céc ching tdc.

HLA B*581
0-1.2 %

2.7-8.4%

Hinh 7.3. Tan sudt alen HLA-B*5801 & cic ving khéc nhaw trén thé gidi
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Tir nhitng béng chitng vé sy lién quan chiit ché ciia alen HLA-B*3801 voi nguy co
SCAR boi allopurinol, mét vAn d& diit ra [a: C6 thé sir dung xét nghiém phdt hién alen da
hinh ndy d€ dy béo va ngiin ngira nguy co SCAR do allopurinol hay khng? Nhiéu nghién
cfru chi phi/ hiéu qua d cho thiy nhitng loi ich virgt trdi ca v stic khée va kinh té cia
viée &p dung xé&t nghidm nay @i v6i bénh nhén cin didu trj ting acid uric mau.

Pic biét, nim 2015, mdt nghién ctru ciia Dai Loan trén gz"in 3.000 bénh nhén duge
chi dinh allopurinol 1an d4u tién cho thdy, viéc xét nghiém gen HLA-B*5801 va c6 nhitng
can thiép cén thiét 33 din dén khong c6 trudmg hgp SCAR ndo trong sé gin 3.000 bénh
nhén trong nghién ciru. Nam 2013, Uy ban Thyc hinh Gen dugc trong lim sang (CPIC)
d4 dua ra khuyén céo bd sung chéng chi dinh dung allopurinol déi vé&i bénh nhan mang
alen HLA-B*5801. Hi¢n nay, nhién bénh vién cita Dai Loan, Thai Lan, Singapore... di
4p dung xét nghiém gen HLA trudc khi diing thude dé ngin ngira nguy co di tng thude.

Bén canh alen HLA-B*5801, mot s6 alen da hinh khac ciia gen HLA ciing 43 dugc
chitng minh c¢6 1ién quan dén nguy co di tmg voi allopurinol. Trong mt nghién ciru trén
25 bénh nhin SCAR ngudi Han Qubc, hai alen HLA-C*0302 v HLA-A*3303 xudt hién
v6i ty 18 14n ot 14 92% vi 88% & nhom bénh, OR Bin et 13 82,1 va 20,5. Mét nghién
ciru khéc trén ngudi chén Au ciing ghi nhin sir khac biét 16 rét v& t¥ 18 mang alen HLd-
C*0302 va HLA-4*3303 & nhdm di ting véi allopurinol so v&i nhém chirng dung nap t6t.
Céc nghién cira niy cho thdy, ngodi HLA-B*35801, hai alen HLA-A*3303 vi HLA-C*0302
cling c6 thé 14 nhitng yéu t8 nguy co dbi véi SCAR do allopurinol. Nghién ciru ciia chiing
t61 trén ngudri Viét Nam cho thiy, hai alen HLA-B*5801 va HLA-C*0302 1am ting cao
nguy co SIS/TEN & bénh nhédn dimg allopurinol va hon nita, ¢é sy cdng hudmg nguy co
& nhitng ngwdi mang ddng thai ca hai alen nay.

Bén canh d6, hién tugng da hinh gen mi héa cho mdt sb yéu 6 gidn tiép khéc lam
thay ddi dép (g didu trj duge trinh bay trong Bang 7.3.

Bing 7.3. Mt 56 truomg hop da hinh cdc yéu 18 gidn tiép lom thay di tée dung/
dic tink cita thube

Téc dong ciia sy
da hinlylén dje
tic

Gellf protem
A - g o m%&,ﬂ o I

Prothrombm v yéu | Huyét khéi tinh Thude trénh thai Tang nguy co

bV mach sau, huyét dwdmg ndng huyét khéi tinh
khé1i tinh mach ngio mach sau, huyét
khéi tinh mach khi
udng thubc trénh
thai
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|§= - %é]}énh hofic d4p | Tac dfjﬁg cia sy
en/ protein % mg thube Thube | dahinh Ién d6i
) . lién quan ¥ tinb/ thc duhg;
CETP Tién trién xo vira Statin Lam chim tién
dong mach, nong trién xo vita dong
d6 HDL- mach khi dung
cholesterol pravastatin
Stromelysin-1 Tién trién xo vita | Statin Giam tai bién tim
d6éng mach mach lién quan dén
pravastatin
Parkin Bénh Parkinson Levodopa Rbi loan vin dong
do L-dopa
KET LUAN

Céc yéu tb khong tham gia tryc tiép vao qua trinh dwge déng hoc hay duoc Iuc hoc
chiz thubc thudng khong dugc quan timnhidn, Tuy nhién, cée yéu t6 niy c6 thé dnh huéng
rét 16n téi ddp Gng thude. Méi lién quan giita da hinh cac gen ho HLA véi céc logi phan
mng bét loi trén da nghiém trong cilia thube 13 mot vi dy dién hinh va tét cin duge hru §
trong lam sang, dic biét, khi cic da hinh gen ndy thuing xudt hién véi tin sudt cao trong
céc quin thé ngudi chan A. Mot sb mude chau A néi chung va khu vize Dong Nam A noi
riéng ¢4 c6 nhidu nghién ciru vi img dung trong Hinh vire ndy, nhim sang loc bénh nhin
b nguy co cao trde khi chi dinh thudc, gitp gidm thiéu nguy co tac dung khong mong

mudn khi dung thude.
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Chwong 8
ANH HUONG CUA KIEU GEN
PEN TUONG TAC THUOC

MUC TIEU HQC TAP

Phain tich dugc dnh hieng ciia kiéu gen lén tan sudt va Y nghia lém sang ciia twong
tac thuoc khi xdy ra ¢ cac cda thé khéde nhau,

Trong nhitng chirong trirée, ching ta @3 thiy duge sy twong tac phirc tap va da dang
giita kiéu gen ciia ngrdi bénh véi thudc, trong nhidu trudng hop giy ra sy dao ddng lon
vé dip g didu trj giita cc cé thé, c6 mdt mbi quan hé twong téc phirc tap khic xay ra
khi c6 hai hay nhidu thudc dwgc ding ddng thoi, Vay mbi quan hé 3 chidu thubc - gen -
thudc s& nhir thé ndo? Chirong ndy phén tich sir khic biét vé thn suft va y nghia lam sing
chia tuong téc thube x4y ra & phitng ¢4 thé bénh nhén mang kidu gen khac nhau.

1. KHAI NIEM TU'ONG TAC THUOC

Tuwong tic thubc xay ra khi hoat déng hojc tic dung ciia mdt thudc trong co thé bi
thay dbi gdy béi sy c6 mit clia chét hoa hoc khéc nbr thubc, thirc in hay cic yéu t6 moi
trudng.

Theo Dugc thir Qubc gia Viét Nam, fuong téc thudc 12 kha niing ciia mot thude cb
thé Iam thay d6i cudmg 5 tac dung duoc 1§ clia mdt thude Khac khi sir dung d(’ing thoil.
Két qua cubi ctng c6 thé 13 mdt hodc ci hai thude ting hofic gidm tdc dung hodc xudt hién
mét tic dung méi khéng thiy cd khi ding riéng timg thude.

Dura vio co ché ghy twrong téc, twong tac thudc duge chia thanh ba loai chinh: Tuong
tac dugc Iy hoc, turong tic duge hoc va trrong tac duge dong hoc. Trong sb d6, céc tirong
tac cd lién quan dén sy khac bist vé di truyén chw yéu 13 trong tic duge dong hoc. Piy
13 céc tuong tac giy béi tic dung cia mét thude 18n cie qué trinh dirge déng hoc ciia mot
thudc khac trong co thé, Twong tic theo co ché duge dong hoc chii yéu bao gdm twong
thc trong qui trinh chuyén héa thudc va twong tic trong qua trinh vin chuyén thudc.

Céc trdng hop trong tic thudc ¢6 ¥ nghia 14m sing quan trong thurdng xiy ra khi:

- Thubc 6 pham vi diéu trj hep.

- Cb s phu thude chit ché giita ndng db thudc trong huyét trong véi che dic didm
1am sang nhwr hién qua dién tri hodic tic dung khéng mong muén,
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- Qua trinh vén chuyén hodic chuyén héa thubc xay ra chit yéu bdi mét con dudmg
chinh v con dudmg niy chiu anh hudng clia yéu td di truyén,

Théng thudng, céc hudng din 1am sing hign hanh chi yéu méi quan tim dén twong
tac gifta cdc thubc ding ddng thdi voi nhau (drug - drug interaction hay DDI). Trong khi
6, yéu té kidu gen anh hudng khé nhidu dén tin suft va y nghia lim sang cta tuong tic
thube, tao nén mdt mi twong tic phirc tap gitra thudc - thude - gen (drug - drug - gene
interaction hay DDGI). Trong mot nghién ciru trén 23.000 bénh nhén tai My dé phat hién
6.900 firong tac thube, bao gfim 53% twong tac DDI, 22% twong tidc DDGI, con lai 1a
tuong tac gitta kidu gen va 1 thudc.

2. ANH HPONG cUA KIEU GEN PEN TUWONG TAC TRONG QUA TRINH
CHUYEN HOA THUOC

Tuong téc dirge dong hoc din dén thay di ndng d6 trong mAw mé cla mét thude
hodc ctia cic din chét chuyén héa ciia thude d6. Mic di cac tuong tac duge dong hoc ¢b
thé xdy ra trong qud trinh hip thu hay phén b8, nhung céc tuong tic duge dong hoc
phé bién va gy nhidu héu qui 14m sing nhét 13 tvong tic thubc xdy ra & giai doan
chuyén héa.

Tuong téc thudc & giai doan chuyén héa c6 thé gly ra céc bién chirng nguy hiém va
khéng duge mong doi trong qud trinh sir dung thudc, dic biét thudmg hay xay 1a voi céc
bénh nhan ning phai sir dung nhidu thubc va [ dbi tugng cd tinh nhay cdm cao v6i tuong
tac thude. Y nghia 1m sang cfia mdt twong thc chuyén hoa thude phy thudc vao mirc do
thay dbi ndng d6 cia dang hoat dong (chét me va/ hodc chit chuyén hoa c6 hoat tinh) tai
dich téc dung va su thay déi chi sé didu tri ctia thubc. Sy chénh Iéch giita nong 6 tic
dung v néng 46 gy ddc cing nhé (thudc co pham vi diéu trj hep)-thi kha néing xay ra
cic twong tic thubc nghidm trong cang 16n. Kha ning xuft hign twong tic thubc va ¥
nghia 1im sang ctia tirong tic phu thudc vao nhidu yéu 16 nhu ban chit ciia cdc thube ding
ddng thr, lidu ding va diic tinh di truyén ciia mBi c4 thé bénh nhin.

Trong giai doan chuyén héa thuéc, cic chuyén hda qua hé enzym CYP ¢b lién quan
phiéu nhit dén trong tac thude - thudc trong lm sang bai day 13 ho enzym chuyén héa
nhidu thudc, céc enzym nay rét d& bj cam tmg hofc trc ché béi nhiéu tac nhin khéc nhau,
nhiéu co ché e ché khac nhau 13m thay d8i hoat tinh ciia enzym chuyén héa, tir d6 lAm
thay d6i ndng d6, tac dung va doc tinh cila cic thudc. Mit khéc, gen ma hda cho cac CYP
thudng 6 tinh da hinh cao, do do, & cac ca thé mang kidu gen khac nhau, tuong téc thude
- thufc théng qua CYP450 cb thé xiy ra voi thn sudt va mitc d6 khac nhau, din dén nhitng
dép tmg thudc da dang trong 1im sang. Nhin chung, sy thay ddi ndng d¢ cliz mot thude
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do turong tic thudc trong giai doan chuyén héa thudng xdy ra voi mic d 15 rét hon &
nhitng nguéi mang kiéu hinh chuyén héa binh thudng (EM) ciia enzym chuyén héa dé.

CYP2B6 khéng phii 18 mot CYP chiém t 13 Ién & gan ohwng ciing 13 mot CYP
duge cht ¥ trong nghién ciru Gen dwge hoc, bdi diy 13 enzym chuyén héa ciia nhidu thude
c6 djc tinh cac va pham vi diéu trj hep nhur céc thubc khéng retrovirus, thudc ung thy,
thude chéng co giat... Gen mi héa CYP2B6 nim trén nhifm séc thé 19¢. Pay 1 mot gen
c6 tinh da hinh cao, dan dén sir khéc biét 16n giira céc ca thé vé& sb lugng protein bidu hién
va vé hoat tinh cita protein enzym. Bién thé thudng giip nhét ciia gen CYP2B6 1 alen
CYP2B6*6 v6i hai SNP 516G>T va 7854>G, xuit hién véi tAn suét khoang 12 - 49% &
cdc quin thé khic nhau. Ngudi mang bién thé nay xuit hién khiém khuyét trén mARN,
din dén sy tao thanh phan tir protein giam hodc mét hoat tinh. No6i cdch khéc, hoat tinh
enzym CYP2B6 giim di & ngudi mang kiéu gen CYP2B6*6, diin dén ting ndng d6 trong
huyét tuong cfing nhu ting doc tinh ciia céc thude chuyén héa qua CYP2BS, vi du nhur
tdng ddc tinh trén thin ciha efavirenz va nevirapin & bénh nhin HIV. Ngwdi mang kiéu
gen CYP2B6*6 dong hop tir ¢6 kiéu hinh PM (chuyén héa kém), di hop tir (CYP2B6*1/6)
c6 kifu hinh chuyén héa trung gian (IM) va kiéu gen CYP2B6*1/*1 c6 kiéu hinh chuyén
héa binh thudng (EM). Nhitng bénh nhéan HIV bj nhifm lao phii ding ddng théi efavirenz
va rifampicin - mt chit cam ng CYP2B6, do d6 c6 thé xdy ra trong téc gifta hai thubc
nay. Co ché gy cim @mg CYP2B6 1a do 1am ting biéu hién gen, ting cuomg téng hop
céic phin tir CYP2B6 trong té bio, hin qua & Iam ting chuyén héa cac thudc, didu ndy ¢6
thé dfin dén lam giam ndng @6 thube trong méu va gidm hiéu qua didu tri cia thude, néu
khéng co sy diéu chinh lidu phit hop. Tuy nhién, nguy co xay ra twong tac thuéc gitta
rifampicin vA céc co chit cita CYP2B6 ¢on tiy thude viao kidu gen ciia timg bénh nhén,
Mot nghién ciru cho thiy céc bénh nhin mang kibu gen wild type (CYP2B6*1/1) va kidu
gen chira | alen bién thé 516 G>T (CYP2B6*1/6) (tuong tmg véi kidu hinh EM, IM) ddu
c6 ndng d6 thudc trong huyét twong gidm so véi binh thudng khi ding ddng théi véi
rifampicin. Trong khi d6, nhitng nguéi mang kiéu gen CYP2B6*6/6 (kifu hinh PM) sir
thay d6i nbng d5 efavirenz do twong tic thudc rifampicin - efavirenz khong qua nhidu
(Hinh 8.1). Pidu d6 cho thiy kha niing cam irng enzym ciia rifampicin phu thue vao kiéu
gen cita timg ¢4 thé, kibu gen bién thé twong img véi kidu hinh PM it chiu 4nh hwéng bai
tuong téc rifampicin - efavirenz hon cic kiéu gen khac. Hién tugng twong ty ciing duge
ghi nhan khi c6 sy phéi hep giira efavirenz va mot chit cam mg CYP2B6 khac 1a baicalin,
mit hoat chit ¢o ngudn géc thio duge.
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CYP2B6 516G>T

Hinh 8.1. Sy thay ddi ndng dp efavirenz khi dimg déng thoi véi rifampicin gitka nhitng
nguoi mang kiéu gen CYP2B6 khdc nhay

Céc trudng hop twong téc thube lién quan dén cic chit e ché enzym CYP ciing xdy
ra kha phd bién. Omeprazol 13 mdt chit éc ché CYP2C19. Mot trong nhitng co chét cia
enzym ndy 1a moclobernid, mét thuéc chdng trdm cam. O nhitng ngudi mang kiéu gen
chuyén héa binh thudng - EM (CYP2C19*1/1), omeprazol frc ché dang k& chuyén héa
ciia moclobemid, lam cho AUC ting hon 200%, trong khi & ngudi c6 kiéu gen chuyén
héa chim - PM (CYP2CI19*2/3 va CYP2C19%2/2) v6n chiém 30% sb ngurdi chau A, twong
téc v&i omeprazol hiu ninr khong déng ké.

Qua céc vi du v& hai CYP néi trén, c6 thé thiy anh hudng cta twong téc thudc -
thudc rit khéc nhau gifta nhitng ngudi mang kién gen khic nhay. Cho di & nhitng ngudi
mang kiéu hinh chiryén hoa chim khéng chiu anh hudng nhidu bai tirong tac thude nhumg
ndng d6 deng thube con hoat tinh trong mau ciing déu ting 1én & c hai trudng hop do
tuong tac thudc & ngudi mang kidu gen binh thuwdng hay do énh hrdng cia da hinh gen &
ngudi mang kiéu gen da hinh.

Mot s6 vi du khdc v& tiwong tac thudc xdy ra & nhitng ngudi mang kidu gen CYP
khéc nhau dwge trinh bay trong Bang 8.1.
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Bang 8.1. Anh hucng cita da hink gen CYP dén tirong tic thuée

. Thub T .
' A ek B g
hwén éu gen/ Kiéy hiiil -
ch ! _?\,f‘fl' i‘?
Fluconazol Flurbiprofen CYP2C9*1/*1 AUC ting 102%
200 mg (50 mg) {wildtype)
(tec ché CYP2C9*1/*3 (IM) AUC tang 79%
CYP2C9) CYP2C9*3/*3 (PM) AUC ting 41%
Ticlopidin Omeprazol CYP2C19*1/*1 AUC ting 522%
(200 mg) (20 mg) (wildtype)
(e ché CYP2CI9*1/%2:  *1/*3 | AUC ting 401%
CYP2C19) (M)
CYP2CI19%2/%2, AUC giam 2%
CYP2C19%2/%3 (PM)
Rifampicin (300 | Mephenytoin | CYP2CI9¥1/*1 Thai trir dang 4-OH
mg) racemic (wildtype) mephenytoin tang
Cam {mg (100 mg) CYPICIO*I/*2,  #iv3 [ 203:9%
CYP2C19 M Téang 69,6%
CYP2C19*2/%3, *2/%2 | Ting 80,1%
FM)
Quinidin S-venlafaxin | CYP2D6*1/*4,  *i/*1 | AUC ting 285%
(100 mg (18,75 mg, (IM/ wild type)
ngay 2 1in) ngay 2 1in) CYP2DG6*3/*4,  *4/*4 | AUC ting 15%
trc ché CYP2D6 (PM)
Quinidin R-venlafaxin | CYP2D6*1/%4,  *1/*1 | AUC ting 1118%
(100 mg | (18,75 mg, @M/ wild type)
ngay 2 1an) ngdy 2 1An) CYP2D6*3/*4,  *4/*4| AUC giam 1%
irc ché CYP2D6 (PM)
Paroxetin Desipramin Wild type Do thanh thai gidm
(20 mg) (100 mg) PM 78%
trc ché CYP2D6 D¢ thanh thai gidm
20%
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3. ANH HUO'NG CUA KIEU GEN PEN TUWO'NG TAC TRONG QUA TRINH VAN
CHUYEN THUOC QUA MANG SINH HOQC

Nhu d8 trinh biy & trén, mdt trong nhitng loai protein vin chuyén thudc dwoc nghién
ctru nhiéu nhit v chju 4nh hudng nhidu cia sir da hinh di truyén 13 P-glycoprotein (P-
gp). Su da dang di truyén cta gen mi héa P-gp (gen MDR1) khéng chi anh hudéng dén
dap tmg ciia cic thude lién quan mé con c6 thé dong vai tro trong s xuét hién nguy co
twong téc thubc. Trong cic bién thé di truyén clia gen MDRI, bién thé C3435T & exon 26
¢6 lién quan dén vidc 1am ting sinh kha dung va giam tbc 4§ thai trir qua thin coa digoxin
dudng uéng. Viéc diing ddng thdi digoxin vai clarithromycin, mdt chit irc ché bom téng
thudc P-gp vé 1y thuyét, c6 thé 1im ting sinh kha dung coa digoxin. Tuy nhién, hién tuong
twong tic ndy ndy chi thwc sy bidu hién & nhitng ngudi mang kiu gen binh thudng
(3435CC), khéng xuht hién & nhitmg ngdi mang kifu gen CT hogic TT, twong tmg véi
kiéu hiuh trc ché bom P-gp.

Bén canh c4c bom tong thudc, cic bom dira thudc vao té bao ciing c¢6 anh lrdng lon
¢én sb phin ciia thudce. Trong sé d6, bom OATP1BI (organic anion transporting peptide
1B1) c6 chirc ning bom thube vao bén trong té bio gan (Hinh 8.2). Cdc thude statin hoat
dong véi co ché e ché enzym tdng hop cholesterol & gan, do d6, tic dung cia céc thude
niy phu thugc rét nhidu vio hoat dong ciia bom OATP1B1. Trong s hon 40 bién thé cia
gen OATPIBI, bién thé 521T>C (Vall 74Ala) 1am gidm hoat djng ctia bom, din dén giam
lvgng statin dén té bao gan d8 phat huy tic dung. Mit khac, cé mdt trong téc thude
nghiém trong 1ién quan dén céc statin l4 trong tic véi gemfibrozil va cyclosporin, hai
thubc ndy c6 kha nang irc ché cAc enzym chuyén héa statin & gan va tic ché OATPIBI,
hau qué I3 1dm ting ndng d§ statin trong méu, giam leong thuc & gan, cé nghia 1 gidm
tac dung ciia thude, ddng thr ting dfc tinh toan thin véi cac tac dung khdéng mong mubn
dién hinh 13 daun ca, tiéu co. Céic nghién citu cho théy, tAn suit va mic d6 nghiém trong
ciia twromg téc statin - gemfibrozil, cyclosporin 13 cao nhét & nhém ngudi mang kidu gen
wildtype clia O47PIB].

Mot chét irc ché bidu hién gen OATPIB khic I rifampicin ciing cb thé gdy tuong
téc thubc véi céc statin, Jam ting ndng do statin trong méu, gy phan ing dau co, tiéu co
vén cép. Mot nghién céru ciing cho thiy twong téc nay chi thue sir cé ¥ nghia lim sang,
lam tang Cmax cia atorvastatin nhidu nhét & ngudi mang kidu gen wildiype cia gen
OATPIBI. Ngudi mang it nhét mét alen bién thé (C thay thé cho T, xét tai vi tri 521) mic
di viin cé ndng 5 atorvastatin cao trong mau do bom OATPIBI bi ttc ché, nlumg mite
ting khéng cao bang so véi kién gen wildtype. (Bang 8.2 vi Hinh 8.2)
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Hinh 8.2. Céc protein vin chuyén thudc di vao va di ra khoi 12 bao gan

Bing 8.2. So sanh nong dp Cmax atorvastatin sau khi dimg rifampicin & nhimg ngudi cé

kiéu gen QATPI1BI khdc nhau (521T>C)

gﬁlﬁx cﬁagtorvastiﬁu (ng/ml)

T | Té CC .,
Y H T ams.
Atorvastatin + Placebo 34+£09 57+16 12,185
Atorvastatin + Rifampicin 50,5+ 15,1 42,9+ 27,4 90,8 +31,4
Mikc ting Cmax atorvastatin
do tuong tic thude véi 1485,3 752,6 750,4
rifampicin (%)
112

o




ML

https://trungtamthuoc.com/

900
800

200 | AUC (%) & cdc kié;
60D - e

T TC
KIEU GEN

Hinh 8.3. So sénh mize ting AUC cita atorvastain do twong tée thude
Vi rifampicin ¢ nhitmg kiéu gen khdc nhau

4, Agm HU'O'NG CUA KIEU GEN PEN TUONG TAC THUOC LIEN QUAN PEN
NHIEU GEN/ PROTEIN KHAC NHAU

Chi riéng twong téc gitta cdc thude ding ddng thiv hodic trong téc gitra gen voi mot
thubc d rét phirc tap va c6 nhidu kiéu anh hudng da dang trén 14m sing. Trong thire té,
dép mg cha mdt thudc phy thudc vao nhiéu protein/ gen khic nhau & nhidu khau trong
qua trinh dugc ddng hoc va dirge hre hoc. Do véy, khi twong téc thudc lién quan @én nhiéu
gen/ protein khdc nhau trong cing mjt co thé cang trér nén phirc tap hon rit nhiéu va hau
qua trong 1im sang cfing niing né hon. Trrdng hop thidng gip 12 twong tée thudc xdy ra
khi mdt thudc 14 co chit ciia nhidu enzym chuyén héa khic nhau khi dimg ddng thai véi
mdt thude trc ché holic cam tmg mot trong nhitng enzym chuyén héa d6, sir thay dbi vé
mdt enzym chuyén héa s& din dén sy thay déi trong chuyén hoa thude bii mot hojc nhicu
enzym khéc nhur mdt hién twong bl trl. Tuy nhién, sy thay ddi dép tng didu trj s& rét
khac nhau & nhitng ngudi mang kiéu gen khéc nhau ciia mdt hojc nhiéu enzym chuyén
hoa khac.

Voriconazol 13 mot thudc chdng ndm nhom triazol duge chuyén hda béi
3 CYP (CYP3A4, CYP2C19 va CYP2C9). Alen CYP2C19*2 tuong tmg v&i kiéu hinh
PM lam AUC ting gép 3 14n va gidm t6c d6 thai tnir voriconazol so v6i binh thirémg. Mit
khéc, mét twong tac thude thudng gip giita voriconazol véi ritonavir do hién tugng e
ché CYP3A4 bdi ritonavir, Tuong téc ndy giy anh hudng ning né nhit & c4 thé mang
alen CYP2CI9%*2, lam giam dén 86% do thanh thai cia voriconazol, trong khi & cac kiéu
gen chuyén héa binh thudmg (EM), mitc gidm trung binh 13 34%. Nhu vy, khi chuyén
hoa qua CYP2C19 giam (do da hinh gen) s& lam CYP3 A4 nhay cAm hon véi tac dung e
ché ctia ritonavir. D6 ciing 12 mdt quy luit chung, d5i vi thubc 13 co chit ciia nhidu CYP
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khéc nhaw, khi enzym chuyén héa chinh bi gidm hoat tinh (do tuong tac thubc hoc do da
hinh gen), chuyén héa s& ting 18n theo nhitng con dudng phy.

Nguqc lai v6i quy ludt thu:o'ng gép trong tu(mg téc thude lign quan dén mét protein/
gen, d6i voi nhitng twong tic thude lién quan dén nhidu enzym chuycn héa, sy anh hiedng
trim trong thudng xay ra nhiéu hon & nhitng ngudi mang kiéu gen bién thé 1im giam hoat
tinh enzym (Bang 8.4).

Venlafaxin 13 mot thubc chéng trdm cam, dugc chuyén héa & gan bdi hai con ducfng
Khir methyl & O do CYP2D6 va kinir metyl & N do CYP2C9/ 2C19/3A4. Khi ding dong
thO'l voi cotrimoxazol, mét chit Ge ché CYP2CY, c6 thé xay ra tirong tc thudc 1am tang
nong &6 venlafaxin. Nong do nay ting cao nht (30%) & nhitng ngudi mang kidu gen bién
thé lam glam ho#c mit hoat tinh CYP2CI1S do hién tugng cOng hudng clia hai yéu t6 Trc
ché chuyén héa khéc nhau.

Mbi quan hé trong tuong tac da chiéu thuﬁc gen - thudc - gen con phite tap hon
nita trong trudng hop da hinh gen lam ting ndéng d6 cia thudc giy tuong tic thude.
Tacrolimus }3 mot thude duge chuyén hoéa bdi CYP2C19 va CYP3A4. Khi dung cﬁn.g véi
itraconazol, mét chit @rc ché CYP3A4, twong tac thude xay ra lam ting nong 49
tacrolimus. Khi diing ddng thdi tacrolimus va itraconazol, nbng d¢ tacrolimus cang ting
cao hon (dén 200%) & nhitng ngudi c6 kidn gen bién thé 1am giam hoat tinh CYP2C19.
Nhung tham chi, mirc ting con gip doi khi thay itraconazol bing mét thubc khéng nim
tuong ty 13 voriconazol, Didu ndy duge giai thich 13 do voriconazol visa 14 chét &¢ ché
CYP3A4 nhu itraconazol nhung ddng thoi lai 13 co chét cia CYP2C19. Nhirng ngudi bi
giam hoat tinh CYP2C19 ¢6 ndng d6 voriconazol cao hon dén dén tuong tic thufc xay
ra & mirc 40 nghiém trong hon nita, Jam ting 1500% udng d8 tacrolimus.

Bing 8.4. Anh kzmng ctia da hinh nhiéu gen CYP dén twong téc thudc
-

EThube an an[]:éhﬁug s Kiéu gen/ Kifu | Anh hl“l"?;ng cila
vacoc n Jhoa:: hinh ciia e TTT dénduge
hoing, | Bl C%P g B Cupdn b s s 00ngioe”
Clarithromycin Esomeprazol |CYP3A4 |(CYP2CI9*1/*1 AUC ting 70%
(500 mg, ngay 2 lan) | (40 mg) (Wild type)
uc ché CYP3A4 CYP2C19*2/*2  |AUC
CYP2CI19%2/%3 ting 114%
(PM)
Troleandomycin Omeprazol (20 |CYP3A4  (CYP2C9*1/*1 AUC tang 28%
(500 mg) mg) (Wild type)
trc ché CYP3A4 CYP2CO9*1/*2, | AUC ting 26%
*1/*3 (IM)
cypacorar, | AUC
3/%3 (PM) ting 81%
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Thube in@fMg ¥ Enzym i Kidu gen/ ¥ Kléu
§Thuoclac tvEn héad hinh:
chit clia’CY. uyen-hoa’ hm ciia enzym
_ At ths bai | chuyén hégghinh
Clarithromycin (rc | Venlafaxin (75 (CYP3A4  |CYP2D6*1/%1, Sau khi diung
ché CYP3Ad) vi | . [me) , *1/%2 (wild type)  |clarithromycin:
paroxetin ((rc ché AUC ¢ing 8%
CYP2ZDé6) . Sau khi ding
‘ clarithromycin v&
paroxetin: AUC
ting 328%
) Sau khi ding
Eo CYP2D6*10/%10  |clarithromycin:
M) AUC ting 31%
5 - Sau khi ding
clarithromycin va
* - paroxetin: AUC
ting 124%
Itraconazol Risperidone (2 |CYP3A4  |CYPZDG*1/*! AUC ting 55%
(200 mg) - 8 mg) (wild type)
trc ché CYP3A4 gﬁ;’wa “10/*10 | AUC ting 99%

Tinh chit.phictap ciia tvong tic thuée - thudc lién quan dén nhién gen/ protein khac
nhau dugc thé hién & Hinh 8.4, md ta cAc kha ning c6 thé xay ra & nhimg ngudi mang
kiéu gen khéc nhau. Véi cing mét cach phbi 'hop diéu trj, ndng d6 thude dang ban diu va
ndng do céac san phdm chuyén hoa s8 rét khic nhau & nhitng ngudi mang kidu gen khdc
nhau, din dén ¥ nghia 1Am sing cta twong tac thudc rét khac nhau.

Mot sé vi du vé& twong tac thubc xdy ra & nhirmg ngudi mang kiéu gen CYP khic
nhau dugc trinh by trong Bang 8.4 va Hinh 8.4.
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Hinh 8.4. Twong tdc thuic - gen - thudc dii voi nhitng thudc la co chdt cia
CYP2D6/CYP2CI9/CYPICY dimg phoi hop voi nhitng thudc tic ché CYP3A4/5

A: O ngieci mang kiéu gen binh thucng ciia CYP2D6/CYP2C19/CYP2CY:

- Néu ding mét thuée ld co chit ciia CYP2D6/CYP2C19/CYP2C9/ CYP3A4/AS:
Qua chuyén héa boi CYP2D6/CYP2CI9/CYP2CY, phdn Ién sé thanh san pham chuyén
hoa buce ddu, chi mot phin nhé & dang ban ddu, qua chuyén héa boi CYP3A4/A5 sé
thanh san pht‘fm chuyén hoa tié'p theo.
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- Néu dimg mét thude la co chdt cia CYP2D6/CYP2C19/CYP2CY/ CYP3A4/AS
dong thoi voi mdt thudc tkc ché CYP3A4/A5: Qua chuyén héa boi CYP2D6/CYP2C19/
CYP2C9, phdn lom s& thanh sin phdm chuyén héa bude déu, chi mét phin nhé & dang
ban ddu, qud trinh chuyén hda béi CYP3A4/A5 bj tic ché, do d6 thudc vén & dubi dang
ban diu.

B: O nguwoi mang kiéu gen twong img kiéu hinh giam hoat tinh ciia CYP2D6/
CYP2C19/CYP2C9:

~ Néu ding mét thudc 1a co chdt cia CYP2D6/CYP2C19/CYP2C9/ CYP3A4/AS5:
Qud trink chuyén héa béi CYP2D6/CYP2C19/CYP2CY gidm, chi mot phén chuyén thanh
sdn phdm chuyén héa budc ddu, phan con lgi & dang ban ddu, qua chuyén héa béi
CYP3A44/A5 s& thanh sin phdm chuyén hda tiép theo, qué trinh chuyén héa béi
CYP3A44/45 ting 1én do gidm qud trink chuyén héa béi CYP2D6/CYP2CI9/CYP2CY.

- Néu dimg mit thuée 1 co chdt cia CYP2D6/CYP2C19/CYP2CY CYP3A4/AS
déng thol véi mét thuoc e ché CYP3A4/A5: Qué trink chuyén héa bsi CYP2D6/
CYP2C19/CYP2C9 giam, chi mdt phin chuyén thanh sén phém chuyén héa bude ddu,
phan con lgi & dang ban ddu, qud trink chuyén héa boi CYP3A4/AS sé thank sén phdm
chuyén héa tiép theo, qud trink chuyén héa boi CYP3A4/AS bi trc ché, do dé thude vén 6
dudi dang ban ddu nhiéu hon triomg hop A.

C: O ngudi mang kibu gen twong {mg kidu hink mdt hoat tinh cia CYP2D6/
CYP2C19/CYP2CY:

- Néu ding mét thudc la co chitt ciia CYP2D6/CYP2C19/CYP2CY/ CYP3A4/45:
Qud trinh chuyén héa béi CYP2D6/CYP2CI9/CYP2CY khong xdy ra, thudc vin ton tai
chii yéu ¢ dang ban ddu, qud trinh chuyén héa boi CYP3A4/A5 ting 1én nhidu hom truong
hop B do gidm qua trinh chuyén héa béi CYP2D6/CYP2C19/CYP2CY,

- Néu dimg mét thudc 1 co chdt cia CYP2D6/CYPICI9CYPICY CYPIA4/AS
ddng thdi véi I thude tic ché CYP3A4/AS: Cd hai qué trinh chuyén héa béi CYP2D6/
CYP2CI19/CYP2C9 va CYP3A44/A5 déu khdng xdy ra, thuse con lgi nguyén ven & dang
ban ddu.

Trong thyc té, twong téc thude - gen - thube c6 thé lign quan ddng thiri t6i nhidu
enzym khéc nhau ciia chuyén héa thude pha I va va pha I, thdm chi, lién quan téi ca céc
protein vin chuyén thude, Vi dy nhr mot trudng hop twong tac thube khi dimg haloperidol
ddng thdi véi ciprofloxacin, Haloperidol dugc chuyén héa pha I chit yéu bai CYP2D6 v
mdt phin bdi CYP3A4, chuyén hoa pha II béi UDP-Glucuronosyltransferase-2B7
(UGT2B7). Mot bénh nhan mang kiéu gen CYP2D6*6/%6, CYP3A44*1/*1 va UGT2B7 -
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161 C/T, twong tmg v6i kidu hinh ciia 3 enzym CYP2D6, CYP3A4 va UGT2B7 lén ot
13 mit hogt tinh, binh thudmg vA gidm hoat tinh. Khi 45, chuyén hoa haloperidol phy thuge
chit yéu vao enzym CYP3A4. Tuy nhién, viée dimg ddng thiri véi ciprofloxacin, mdt chét
trc ché CYP3A4 ¢4 din dén tang ndng d haloperidol trong méu, véi hiu qué 1a TDKMM
héi chitng ngoai thap nghiém trong.
KET LUAN

Chi riéng su twong téc qua lai gifta hai hay nhidu thuc ding ddng thivi di c6 thé tao
ra nhitng thay dbi rét 16n v& dép ‘ng didu tri. Do viy, sy 4nh huéng cla da hinh gen gitta
nhitng ca thé ding thude cang lam cho mdi quan hé 3 chidu thudc - gen - thudc thém phirc
tap, din dén thay ddi dang k& v& hidu qua didu trj va tic dung khong mong mubn. Noi
cach khéc, mirc 6 &nh hirémg cia twong tac thudc khéc nhau gifta cac ca thé va phu thude
dang k& vao yéu t6 khic biét di truyén.
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Phan 3
DUNG THUOC THEO CA THE -
U'NG DUNG CUA GEN DUCQ'C
TRONG DPIEU TRI
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Chuwong9
PAI CPONG VE DUNG THUOC
THEO CA THE

MUC TIEU HOC TAP

Trinh by dugc cic khdi niém co ban lién quan dén dimg thubc theo cd thé.

Sit dung thudc theo ¢4 thé hay c4 thé hoa didu tri 12 quan diém trj liéu da ton tai tir
hing ngan nim irude, duge lam sdng to va ngdy cang durge dp dung rong rii tir cudi thé
ky 20, déu thé ky 21.

Y hgc phuong Péng ngudn gbe Trung Qubc va An P9, ngay ti trwde cong nguyén
di nhén manh tim quan trong ciia viéc xem xét cdc dic diém ciia mdi c4 thé bénh nhin
trong chira bénh, b&i quan niém ding thudc va y thuit dé Iap lai cAn bing trong co thé, tir
d6 loai trir bénh tat.

Hippocrates, éng td clia nginh y hién dai ciing da két udn: “Diéu quan trong 13 phai
hiéu dwge bénh niy do nguéi nio mang hon 12 ngudi ndy mang bénh nio”. Pau thé ky
20, Sir William Osler, ngudi duge coi 13 cha dé ciia nganh phAu thuit thén kinh hién dai
ciing &3 c6 mbt cAu néi ndi tiéng: “Ngudi thiy thubc 6t chita bénh, ngudi thiy thude vi
dai chita nguoi mang bénh”.

Nhu viy, ¥ tudng vé “Ca thé héa didu tr{” d c6 tir rét 14u ddi, nbung méi t&i gifta
thé ky 20, véi su phét trién cia y dwoc hoc, di truyén hoc, ciia cdng nghé chin dodn hinh
anh va cong nghé khai thac dit liéu, nhitng nghién ciru v& sy khiédc biét trong d4p tmg thubc
giita cac c4 thé khdc nhau, tip trung chii yéu vio cic enzym chuyén héa thubc méi durge
quan tAm. Péc biét, fir dau thé k¥ 21, khi nhitng thong tin v& hé gen ngudi ngdy cang sing
t6 cling véi sy phat trién nhanh chong cita cong nghé genomics, cdng nghé tin sinh hoc,
4 6 sy thay d6i manh m8, gitip c4c nha khoa hoc 6 nhitng c6ng cu hidu qui dé dua “Cé
thé hoa didu tri” tir ¥ tudng tré thinh hién thyre, phét trifn thwe sy trong thye t& [am sang,

1. “DUNG THUOC THEO CA THE” VA CAC KHAI NIEM LIEN QUAN

Thue ra chua ¢6 mdt dinh nghia chinh thac vé “Ding thudc theo cd thé”
(Personalized medicine) hay “Ca thé hoa diéu tri” (Personalized therapy). Khai niém ndy
dwoc sir dung 14n déu tién trong mdt chuyén ludn nim 1998 va bét diu xudt hién trén
MEDLINES tir niim 1999. Dén nay, ¢6 nhidu dinh nghfa khic nhau vé “Ding thubc theo

120

T TN 1 ‘_J




https://trungtamthuoc.com/

ca thé”, tiy theo quan diém ciia tirng t3 chirc. Mot cich ngin gon, theo quan diém cia
chau Au, “Cé thé hoa didu tri” 13 “Bura ra diing liéu phdp diéu tri cho ding ngudi, ding
ddmg lidu, vao ding thoi diém”. Theo Hiép hoi Y hoc Hoa Ky, “Ca thé héa didu tri” 1
“Toan bf céc hogt dfng chim séc y 1¢ dya trén thong tin cu thé ciia tirng bénh nhin
vé lam sang, di truyén vd moi truwomg”. Theo Vién Ung thir Hoa K, thude c4 thé héa I3
“Thudc sir dung thong tin cita cé nhén vé gen, protein v méi trieong dé phong, chin
dodn va diéu tri mpt bénh”.

Bén canh d6, cb mot s6 khai niém thuong duge ding déng thdi hofic thay thé cho
khéi niém “Dimg thube theo c4 thd”. Y hoc chinh x4c (precision medicine) 13 thuft ngi
dugc Vién Han 1JAm Khoa hoc Hoa Ky ding d8 chi: “Viée sir dung cac dit liéu genomic,
epigenomic va cac dit liéu khdc dé thiét 1p nhitng m hinh c4 nhin ciia mdt bénh, nhim
dat duoc nhitng phuong phép didu trj 16t hon cho ¢4 nhin d6”. Y hoc phén ting (stratified
medicine) I khai niém chi su phéan chia quén thé bénh nhén thanh nhitmg nhém nho, dya
trén mot s8 dic diém chung, mBi nhém s& dap img t6t hon véi mdt thude nhét dinh hogc
mdt lign phép didu trj nhit dinh. Y hoc phan tAng duge coi 1 ¢bt 15i cita “C4 thé hoa didn
tri”, cho phép c6 nhitng bién phép chién Iwge 48 chin doan, didu trj phu hgp va higu qua
cho timg bénh nhan hofic nhém bénh nhin.

- v Duogc djng hoc
Pa hjﬂh di Hiép thu Receptor
truyen Phan bé Kénh ion
Chuyén Enzym
hoa Hé mién [€ Dugc lyc hoc
Thai trix dich

Hinh 9.1. Vai tro két ndi gitia kiéu gen va kidu hinh cia gen dirge

Bén canh d6, mdt khai nidém duogc coi 12 quan trong dic biét trong “Duing thubc theo
¢4 thd”, gitip cho n6 tir mdt ¥ tudng tré thanh mdt linh vuc phét trién nhanh chéng trong
thé ky 21 1a khai niém Gen duge/ Hé gen dwge (Pharmacogenetics/ Pharmacogenomics).
Viée nghién ciru cdc thdng tin v& ADN, ARN véi cic k¥ thudt sinh hoc phén tir va cong
nghé sinh hoc hién dai, cho phép sit dung cdc thong tin vé di truyén clia bénh nhan ¢é dua
ra nhitng quyét dinh didu trj phit hop nhét nhr dy doén dirge dép dmg thmbe & mbi bénh
nhéin théng qua cic yéu t diroc ddng hoc va duoc Iyc hoc.
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2.Y NGHIA CUA DUNG THUOC THEO CA THE

Trudc kia, phin ln cac thube duoc thiét ké va phat trién dé didu trj tAt ca bénh nhén
méc ciing mdt bénh nhét dinh. M6t thirc té dugce thira nhin rong r3i 14 mot thudc cho di
cb chéit lugng t6t nhét, dugc thir nghiém chit ché, thin trong trirde khi dua ra thi trudmg
déu ¢6 thé khong dat hiéu qua hodic c6 nhidu tic dyng khéng mong mudn ddi véi mét sb
bénh nhan. Déi véi nhifing bénh c¢6 nhidu lyra chon vé thubc didu tri, viée quyét dinh
diing thudc nao thidmng do kinh nghiém vé théi quen cnia thiy thudc. Y hoc bing chimg
thudng dua ra mot phac d6 didu trj chuin ma khong tinh dén sy khéc biét v& dap img
thudc gifta céc c4 thé banh nhin khéc nhau. Céc thir nghiém l4m sang thuwong dua trén
c4c phén tich théng k& v&i ¢ mAu 1o trén ci quin thé nbi chung dé dva ra két lugn va
huwéng din sir dung dp dung cho timg ngudi bénh, Trong khi 46, mét thue 8 14 cic c&
thé c6 djic diém khéc nhau thudng c6 ddp Gng rat khéc biét vdi timg thudc nhét dinh.
Thong thuong trude kia, cac truéng hop khong dap tmg tdt sau khi ddng mét phéc db
diéu tri ndo d6 s& drge thay thé bing phac db khdc. Tuy nhién, déi khi déap ‘g thne
kém c6 thé dén dén nhimg hiu qua nghiém trong cho bénh nhén, nhidu trrdmg hop khong
cho phép cé co hdi sira sai.

Tét ca céc van d& néi trén c6 thé duge khic phuc bing cach tiép cin “Dung thuc
theo c4 thé”. Viée phén loai bénh nhin dya trén cic dic diém riéng vé laim sang, can lam
sing, moi tredng v dic bidt 1a gen di truyén gitp lira chon phéac d6 didu tri riéng cho
timg nhém dya trén nhitmg dy doén v& dap g didu trj dbi véi dic dim cia nhém bénh
nhén d6. Diéu niy nhim hwéng téi muc tidu t61 vu héa: Ting cudng hiéu qua didu trj va/
hoic han ché téc dyng khong mong mudn, giim t8i da tai bién, giam chi phi didu tri do
thori gian diéu tri kéo dai hodc do phai xir trf cic tée dung khdng mong mudn.

Hign nay: Thubc cd thd hia, iir kidu gen gitp suy doan kidu hink
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Hinh 9.2, So sanh “Cd thé héa dicu tri” voi ditu tri kiéu truyén thong
Bén trdi: Moi nguoi déu ding ciing 1 thuc, cimg 1 Tiéu; Bén phdi: Lira chon liéu ciia thudc
dia trén thong tin di truyén vé kidu gen, kidu hinh.
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3. CAC PIEU KIEN CAN THIET PE TRIEN KHAI VIEC DUNG THUGC THEO
CA THE

Véi myc tiéu Iga chon dwgc ding thude, ding lidu, ding ding thoi diém cho ding
nguds, cé thé hoa didu tri thudng lién quan dén sit dyng k&t hop hai san pham y hoc, thong
thuémg 13 mot cong cu chn dodn/ xét nghiém va mét thubc didu trj. Céc cong cu chin
doén bao gdm ca chin doan in vitro (vi dy: xét nghiém mot dot bién gen di truyén, xic
dinh sy c6 mit, ving miit hodc dinh lwong mdt marker sinh hoc) va chin doan in vive (vi
du: dién nfio @5, dién tdm dd, chin doan hinh anh). Mirc 45 clia cic chin doén cb thé di
tir nhimg théng s don gian nhu trong lvgng co thé, dién tich bé m3t da, huyét 4p dén
nhifng théng s6 xét nghiém hoa sinh, huyét hoc nbu d6 thanh thai creatinin, thai gian
dong mAu va ghn d4y 12 cdc xét nghiém di truyén nhv d6t bién 1dm giim hoat tinh clia
mdt enzym chuyén héa thubc hay sir ¢d mit ciia mbt receptor dc hidu... Rét nhifn céc
cong cu chdn dodn khic nhau di dugc phat trién nhim cung cip nhimng thong tin vé dic
diém ca thé ciia timg bénh nhin.

“Ca thé héa didu tri” c6 thé phat trién va thyc sir thinh cong hay khéng phu thude
vio cic cong cu chin doan c6 cho céc thong tin déng tin cdy hay khong. Néu cong oy
chin dofn cho két qua khong chinh xac c6 thé din dén nhitng quyét dinh sai 1dm dya trén
céc két qua d6. Vi dy: Dya trén mdt chin doan khéng chinh xéc, c6 thé hra chon thude
khéng phti hop cho mét bénh nhin din dén khéng dat hiu qua didu trj va/ holic ¢6 tac
dyng kh6ng mong mudn. Dé ¢ cic cong cu chin dodn chinh xac, dang tin ciy, dién kién
cbt 161 12 trinh d6 cOng nghsé. Didu d6 giai thich vi sao “Cé thé héa didu tri” thyre sy phat
trién va di vao thye & tir ddu thé ky 21, voi sy phét trién vugt bic ciia nhidu cdng nghé
tién tién. Hinh 9.3 thé hién mbi quan hé ctia “C4 thé hoa didu 1rj” v6i céc nganh cong
nghé khac nhau,

Bén canh véu t& cdng nghé, dé phat trién nhimg mg dung cia “Ca thé héa didu tri”,
thire sy dem lai nhitng i ich cho bénh nhén, thi cic yéu td v& truydn théng va chinh sach
ciing déng vai trd hét stre quan trong. Minh ching & nhit 13 Hoa K3, mdt trong nhing
mrée ¢ “Ca thé hoa didu trj” phét trién manh nhét, Co quan Quén Iy Duge va An foan
thre phédm (FDA) c6 nhiéu chinh sich, quy dinh, hwéng dén hd tro viée trién kbai dp dung
“Diing thubc theo c4 thé” vao thyuc té 14m sang.
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Hinh 9.3. Twong quan giita “Cé thé héa diéu tri”

Clopidogrel CYP2CI19 Azathlopurm TPMT
Atomoxetin CYP2D6 Irinotecan UGTIAl
Codein CYP2D6 Cetuximab EGFR
Tamoxifen CYP2D6 Erlotinib EGFR
Warfarin CYP2C9, VKORC1 | Imatinib mesylate | C-XIT
Abacavir HLA-B*5701 Panitumumab KRAS
Carbamazepin HLA-B*1502 Trastuzumab Her2/neu

Chi tinh riéng trong 2 niim 2017 - 2018, 1/3 s6 thudc dugc FDA phé duyét di dua
cac thong tin c4 thé hba diéu trj vio nhin thudc va t& huéng din sir dung nhim 1am ting

hiéu qua diéu tri/ giam thiéu TDKMM (Bang 9.1).
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Tai Viét Nam, vi€c ap dung “Dung thude theo c4 thd” dua trén bidu hién ciia marker
sinh hot ciing di dugc 4p dyung. Thong tu s6 40/2014/TT-BYT vé danh myc cac thude
tan dioc duge BHYT chi tra cfing d4 dua ra quy dinh vé bang chémg cin thist dé chi dinh,
thanh toin cho mét s thudc diéu trj ung thir khi va chi khi bénh nhén duong tinh voi
marker sinh hoc nhw EGFR, KRAS, Her2. Théng twr sé 37/2015/TTLT-BYT-BTC quy
dinh chi trd chi phi xét nghiém phét hign ddt bién gen EGFR, KRAS va BRAS.

4. CAC LINH Vi'C LAM SANG PANG AP DUNG DUNG THUOC THEO CA THE

Asy

“Dimg thubc theo c4 thé” @4 va dang dwoc &p dung trong nhidu linh virc didu tri
khéc nhau, bude dau dem lai nhitmg két qua khi quan, ci thién dap \mg didu.tri, trong
mdt s6 truwdmg hop tao ra nhitng ¥ nghia 1am sang dang k& Mot trong nhimg sy thé hién
10 nhit cia “Ding thude theo c4 thé” trong 14m sing 12 nhitng thay d8i trén nhan thude
vi t& hudmg din st dyng. Cho dén nay, da c6 hon 150 thudc duge hm hanh véi théng tin
trén nhan ¢6 ndi dung lién quan dén marker sinh hoc va di truyén (vi dy nhu: céc bién thé
gen, cdc thiu hut chirc néing, thay dbi bidu hién gen, cac bit thuong nhiém séc thé...).
Trong s6 d6, mdt sb thubc trén nhdn c6 c4 thong tin v& nhitng didu chinh cin thiét dya
trén théng tin di truyén cita bénh nhan. Céc théng tin ndy c6 thé xuét hién trén nhan thuéc
& muc chi dinh hojc muc thin trong, cinh béo... Trong cic nhém didu tr, didu tri ung thu
I3 Tinh vire phét trién “C4 thé héa diéu trf” manh mg nhét. Bén canh do, “Ding thubc theo
c thé” ciing dang budc diu duge dp dung trong cic linh vyc didu tri khac nhur: Didu tri
bénh v& huyét hoc, nhiém khudn, didu trj r8i loan thin kinh, 181 loan tam thin, didu trj cdc
bénh tim mach, cic bénh phdi, cic bénh di truydn, cdc bénh mién dich... (Hinh 9.4).

Thubc khs
Cacloatkhac _ |y P

7%

Tiéu héa

5%

Nat tiét
6%

Huyét hoc, ung thur
38%

Than kinh
6%

Tim mach
%

. C4c banh nhidm khidn

Huéng thdn 10%
17%

Hinh 9.4, Cac nhém dié tri c6 thong tin nhan thube
lién quan dén marker sink hoc/ di truyén
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Mot trong céc linh vire dang c6 nhitng thay d8i manh még, tich cuirc nhd 4p dung “C4
thé hoa diéu tri” 13 linh vire thir nghiém lam sing trong phat trién thubc méi. Trrde kia,
céc thir nghiém 14m sang thudmg tién hanh trén mot s6 hegng 16n bénh nhan voi nhom thi
nghiém, nhém placebo, két ludn v& d4p @mg didu tri dwgc riit ra sau nhitng phan tich théng
ké. Trong nhidu trwong hop, sau khi bo ra mét hrong tidn 16m cing thoi gian-dai dé thix
nghiém, thudc khong cho két qua mong mudn va khong duge hru hanh. Tir thye t& d6, ¥
tudmg v& viée 4p dung “Cé thé héa didu tri”, phan ting bénh nhén trude khi hra chon dira
vao thir nghiém 14m sang d4 duoc trién khai nhiim muc dich it ngén thdi gian, giim sb
ngudi tham gia thir nghiém va giam thidu chi phf @8 rit ra két tuan, ting ty 18 thanh cong
cia thit nghiém [am sang. Vi dy nhur crizotinib, mét thudc chdng ung thnr theo co ché e
ché tao thinh phirc hop ALK-EMLA, vdn chi xuft hién & 4% bénh nhin ung thr phbi.
Thir nghiém JAm sang durge tién hinh chi trén 82 bénh nhin ung thr mang 4t bién ALK
thay vi hing nghin bénh nhén ung thir nhir nhitng thir nghidm khéc. Tuy nhién, céc két
luin v& hidu qua didu trj cia crizotinib dwge rit ra véi § nghia thing ké rét cao. Crizotinib
dwoc FDA cép phép Iwr hanh chi sau 2 nim, tré thanh ky luc trong phat trién thudc cho
dén nay: Céc nha khoa hoc thadm chif d& bt d4u dua ra khai niém “Thir 1im sang don bénh
nhan” (single person trial), Két hop két qua ciia nhidu thit nghiém 14m sing don bénh
nhén (tién hinh theo cing mdt cAch) s8 cho nhirng théng tin v& céc cach didu trf ti wu
cho mdt nhém d8i tugng trong quén thé hoiic tham chi cho ci quén thé,

KET LUAN

Nhu viy, “C4 thé hoa didu tri” di va dang c6 nhitng budc phat trién vuet bic, dic
biét trong nhitg pim gin day, budc dAu dem lai nhitng hiéu qua tich cyc trong cac linh
vire 1am sang khac nhau, Pé “Ca thé hoa didu tri” thye sy phét huy dugc nhitng tidm ning
loi ich hon nita, cin c6 sir phdi hep chiit ché ciia cac nha khoa hgc, cac nha quan kY va ddi
ngii nhitng nguai lam 1dm sang.

TAI LIEU THAM KHAO
1. Bb Y té (2014), Thong tir s 40 - Ban hanh va hucomg dén thic hién danh myc thudc
tén dirge thuéc pham vi thanh todn cia quy bao hiém y té.

2. Bousquet J., Jorgensen C. Danzat M. (2014), System medicine approaches for the
definition of complex phenotypes in chronic diseases and ageing. From concept to
implementation and policies. Curr Pharm Des 20, 5928-44.

3. FDA (2013), Paving the Way for Personalized Medicine - FDA’s Role in a New Era
of Medical Product Development.

126




https://trungtamthuoc.com/

. Garassino M. (2013), ESMO Patients Guide Series: ESMQ Personalised Medicine,
European Society for Medical Oncology EMSO Press.
. Jain KK. (2015), Textbook of Personalized Medicine, Humana Press.

. Rodriguez C., Taron M., (2014), Pharmacogenomic biomarkers for personalized
cancer treatment, J fntern Med 277, 201-217.

. Toshihisa Ishikawa (2012), Emerging New Technology to Advance Personalized
Medicine, J Pharmacogenomics Pharmacoproteomics 3:e113.

127




https://trungtamthuoc.com/

Chuwong 10
DUNG THUOC THEO CA THE
pOI1 vl THUOC CHONG PONG
VA CHONG KET TAP TIEU CAU

MUC TIEU HOC TAP

Phén tich dwpc khi ning img dung ciia gen dugc trong cd thé héa diéu tri doi véi
cic thudc chéng dong v ching két tgp tiéu can.

Thudc chng déng va thube chdng két tap tiéu ciu déu 1a cac thudce téc dong 18n hé
théng d6ng mau, cé thé gifip ngén ngira va didu ti nhidu bénh 1y phite tap va nguy hidm,
gifip bio v& tinh mang ngrdi bénh. M3t khéc, day cling 13 hai nhém thubc c6 pham vi
didu tri hep, c6 thé din dén nhidu tai bién nguy hidm khi ding thuée. Do vdy, viéc st
dung céc thong tin vé c4 thé ngudi bénh dé Iya chon duge ding thude phit hop véi lién
phit hop ¢ ¢ nghia rt quan trong dbi véi viée sir dung hai nhom thuc nay.

1. DUNG THUGC THEO CA THE P01 V&1 CAC THUOC CHONG PONG

1.1. Warfarin

Trong céc thubc chéng déng, mdt trong nhimg thude duge ding nhiu nhit va ciing
“ndi tidng” rhéit v3 sy dao dong dép img didu tri 12 warfarin. Sy dao dong vé dép tng didu
tri ndy cing dic bist dang chn § béi warfarin 13 mt thubc 6 pham vi didu tri hep, néu
khong dat hodc virot qué pham vi didu trj déu c6 thé gy nhilng tai bién nghiém trong.
Lidu ding thich hop clia warfarin giita c4c bénh nhan khéc nhau c6 thé chénh léch nhau
t&i hon 15 1an (Hinh 10.1). Chinh vi vdy, c4c bién chimg do liéu warfarin khong hop 1y
14 loai bién chimg thudmg duge béo cao vé FDA nhiéu nhit va ciing 13 mt trong nhing
nguyén nhin hang du trong céc tiwdng hop cp citu do tai bién dimg thubc & M§.
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Lidu ding trong 1 tuln

Hinh 10.1. Sir dao ddng vé lidu warfarin gitta cac bénh nhén khic nhau

Bén canh sy khac biét gitta cac ¢4 thé vé gioi, tudi, trong hrong co thé... din dén sy
dao dong v& dap tmg thudc, trong diéu trj bing warfarin cé sy dnh hudng quan trong clia
hai loai protein: CYP2C9 v VKOR. M6t sb phan tich gdp di cho thiy nguyén nhén tir
st da hinh ctia hai gen CYP2C9 va VKORCI chiém khoang 50% céc nguyén nhén gy ra
hién trong dao d6ng v& dap fmg diéu tri véi warfarin (Hinh 10.2).

Hinh 10.2. Cdc nguyén nhén chink géy ra sie dao ding vé dip img diéu trj ciia warfarin

VKOR (vitamine K epoxide reductase) 13 enzym xiic tic phan ng kinr hda vitamin
K. Py chinh 14 dich tdc dung ciia warfarin, bang cach irc ché VKOR, warfarin trc ché sy
tao thinh vitamin K. dang khir va tir d6 1am giam tdng hop cdc yéu t6 déng maw. Vi viy,
¢ nhitng ngudi c6 sb Irgng VKOR gidm, thudng do nguyén nhén bién ddi trinh tr gen
m3 héa enzym VKOR, Lidu dimg cin thiét cta warfarin s& thép hon nhfng ngudi binh
thudmg. Gen mé héa cho VKOR c6 tén la VKORCI, loai bién d6i thrdmg giip ciia gen nay
13 sy thay thé mét nucleotid trong trinh tir gen (G1639A). Hién tizgng da hinh niy ciia
gen VKORC xuét hién véi thn suft kha cao (91% nhitng ngudi ¢6 ngudn géc chiu A va
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37% nhitng ngudi da tring ngubn gbe chau Au). Mot nghién ciru trén ngudi Vit Nam di
tim thAy 87,3 bénh nhan thay van tim c6 kiéu gen déng hop tir gdm ca 2 alen da hinh GG.
Néu nhitng ngwoi mang kiu gen bién thé cia gen VKORC! khéng duoc gidm lidu
warfarin, s& cé thé gip nguy co qué lidu, din dén cac tai bién xuit huyét nghiém trong.

Bén canh sir 4nh hudng ciia protein dich, dap img didu trj véi warfarin ¢on chiu dnh
hwémg 16m clia céc yéu 8 duge dong hoc, dic bidt B enzym chuyén héa thubc & gan.
CYP2C9 1a enzym chuyén hoa chit yéu ciia ddng phin warfarin S, dang ddng phén mang
hogt tinh. C4c nguyén nhin lam thay d8i hoat tinh chuyén héa cia CYP2C9 déu c6 thé
dan dén sy thay dbi lvgng warfarin trong méu, dfin dén thay déi dép tng didu tri. Trong
s6 d6, hién tirgng da hinh gen ciing c6 thé 13 nguyén nhén quan trong lim thay dbi hoat
tinh CYP2C9. Hai alen bién thé thudng gip clia gen mi héa CYP2C9 1a CYP2C9%2
(c.430C>T; p.Argl4d4Cys; 1rs1799853) va CYP2C9*3 (c.1075A>C; p.Ile359Len;
151057910}, trong d6 c6 sy thay ddi m6t nucleotid trong trinh tr ADN. Khi kiéu gen ciia
mét ngudi xudt hidn it nhit mét trong hai alen CYP2C9*2 hoiic CYP2C9*3, hoat tinh
chuyén héa ctia enzym CYP2C9 gidm, din dén ndng d6 warfarin trong mau cao hon ndng
d6 can thiét dé dat hidu quda didu tri. Hau qua 13 tai bién xult huyét c6 thd xay ra. Tan sult
xuht hién ctia hai alen da hinh néi trén vio khoang 20% & nguwdi da tring chiu Au va
khoang 2 - 4% & nguwdi chau A va chiu Phi.

Tir cdc két qua nghién ctru v& anh hwdng cia hién tugng da hinh hai gen VKORCI
va CYP2C9, niim 2010, FDA dé dua ra khuyén cdo v& nhéin thudc déi véi warfarin, theo
do, trén t& huéng dén sir dung cia thude phai ghi rd lidu dimg twong @mg voi timg kidu
gen ciia hai gen nay (Hinh 10.3). Trén té huéng din sit dung theo FDA ciing ghi 18: Céc
bénh nhin c6 kitu gen CYP2CO *1/#3, *2/%2, *2/*3, va *3/*3 ¢b thé cin nhibu thoi gian
hon (nhiéu hon 2 - 4 tudn) dé dat t6i nguéng INR muc tiéu so voi ngudi mang kiéu gen
CYP khac dung cling mét li¢w trinh warfarin.

GG 51 5« 34 3-4 3-4 0.5-2

AG 51 34 34 3-4 052 052
AA 4 34 052 052 052 052

Hinh 10.3. Khuyén cdo chon liéu theo kidu gen CYP2C9 va VKORCI trén t6 huémg din siz
dung warfarin theo quy dinh cia FDA

130




https://trungtamthuoc.com/

Trong khi d6, Uy ban Thuc hanh gen duge trong l4m sang (CPIC) cho ring bang
hurdng din didu chinh lidu ctia FDA chi nén dimg khi khéng thé tip cin véi internet boi
fiy ban nay @3 dua ra nhitng thujt ton cho phép tinh todn lidu ding t6i wu clia warfarin
dua trén kibu gen. Cac thudt toin ndy dugc chia sé cong khai trén trang web
http://www.warfarindosing.org.

Niim 2017, Uy ban CPIC ciing dua ra cic hudng din vé 1iu ding warfarin dira
trén kidu gen cho céc bénh nhén ngudi 1én va bénh nhi, trong do, khong chi dya trén dit
ligu v& céc alen bién thé thudng gip cha gen VKORCI va CYP2C9 ma con dua trén mdt
s alen khac nhuw CYP2C9*5, *6, *8, *11 hoic CYP2F4 rs 2108622T, gen mi hba cho
mbt enzym chuyén héa khac cha warfarin (Hich 10.4).

Co dF lisu kidu gen VKORC1 va CYP2C9"2 hoje *3 khdng?

v

1 BN tir xéc dinh ngudn gbc - LiBu dya trén dép ng l&m s‘ang
Gbc chau Phi *@’i
Khéng ghc chau Phi
agee C4 der ligy vé gen CYP2C5°5, *6, "B va 11
)
it w3

o 1 Tibtotn dira trén thuat tosin .]2 1) Ténh todin lidu disa trén thugt toan

% | 2)Néukidugench 1 alen CYP2C'S, *6, °8, *11:

iy | '8 gidm lidu 16 - 30%

g : - i

E Libu khéi dhu dyra trén thudt todn N

Q 1 Nowé Mg gbo Pri [ migigees
2T . g b

% - Néu tidu gen ct 1 alen CYP2CH"5, _ 2| Néukidu gen cbalen
L 878,11 @ .,E t812777823A:

B glamlidu 15-30% B gidm u10-26%
g

90 N&u Kidu gen €6 mang alen CYP4F2 -‘g

‘B | rs2108622T: : Tinb lidu khai dAu dia trén thult tesn

% tang ligu 5 - 10% E i

Hink 10.4. Hirong din diéu chinh liéu warfarin theo kiéu gen ciia CPIC
Cho dén nay, d3 c6 mot s8 thir nghiém 14m sing 16n, chit yéun & chéu Au, duge tién
hanh d& dénh gi4 hiéu qua cta viéc hra chon lidu warfarin dya trén kifu gen. Nam 2013,
nghién ciru v& gen duge trong dung thudc chéng déng (EU-PACT) ¢4 cho thiy higu qui
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clia cac thudt fodn xé4c dinh lifu dia trén kidu gen trong giam thdi gian cin thiét @é én
dinh lidu, ting khoang thdi gian dat ngudng didu tri, giam sé 1An c6 INR qué cao (> 4) so
voi ding lidu theo cach thong thudmg, dya trén ddp vng 14m sing. Trong khi d6, cling
trong ndm 2013, nghién clru X4c dinh lidu dimg t61 vu ctia thudc chéng déng dya trén
gen di truyén (COAG) khong ghi nhén sy khéc biét v& hién qua didu tri gifra hai nhém
thir nghiém. Sy khéc nhan v& két luin cta hai nghién cinu nay cd thd do ddi tugng cia
nghién ctu EU-PACT khé déng nhét, trén chd yéu 13 ngudi da tréng chdu Au, trong khi
@61 twgng ciia nghién clit COAG ¢6 sy da dang vé ngudn gbc chiing tdc, bao gbm 27%
14 ngudi gbe Phi. Nhitng ngudi ndy cé thé mang alen CYP2C9*5, *6, *8 va *11, nhimg
alen ciing c6 anh hudng dén &4p tng didu trj ctia warfarin nhung da khéng duge sang loc
trong nghién ciru COAG.

Cudi niim 2016, mdt nghién ciru I4m sing ngfu nhién c6 d6i chirng mang tén GIFT
dd danh gis hiéu qui va d6 an todn ciia viéc ap dung thuft tosn xac dinh lidu warfarin cho
céc bénh nhin phiu thuit chinh hinh. Vé&i c& mau 13 1597, céc alen dwgc sang loc trong
nghién ciru ndy gdm CYP2C9*2 va *3, CYP4F2*3, VKORCI-1639. K&t qua cho thiy,
viéc x4c dinh liéu nhé thust todn Jam gidm 27% céc tai bién so véi liéu trinh thong thudng,
gitip kidm so4t INR 18t hom.

1.2. Cac thudc chong déng dwdng uéng méi

Trong nhitng nim ghn ddy, bén canh warfarin, céc thubc chéng dong dudmg ubng
méi di duge ding ngiy cang phé bién hon, nhd nhimg wu didm so véi warfarin, dic biét
13 sir it deo dong hon vé ddp g didu tri gifta cac ca thé, din dén khéng phai theo dbi
chiit ché va cb thé sir dung liu ding cb dinh. Tuy nhién, di c6 nhitng ghi nhin v& vai trd
ctia yéu t6 di truyén 4nh hudng dén dap (g didu tri cia dabigatran, mot thudc chéng
dbng dudng uéng méi, Méi day, mit nghién ciru chia chdu Au (RE-LY) xéc dinh cac SNP
lién quan dén ndng d6 d4y va nbng 49 dinh cia dabigatran trong s6 1490 bénh nhan gbc
chin Au. Két qua cho thiy, 1 SNP & gen CESI va 1 SNP & gen ABCBI lién quan dén
nbng do dinh va 2 SNP & gen CES? lién quan dén ndng d6 déy cha dabigatran. Nhimg
ngudi mang bién thé ciia cd hai gen ndy ¢b ndng d dabigatran dao ddng tr
+29,6% dén -20,2%% so vii nhitng ngurdri khong mang gen bién thé. Tuy nhién, ngudi ta
chua tim thiy s lidn quan gifta cac SNP nay véi sy gia ting nguy co tai bién & nguoi
ding dabigatran,

2. DUNG THUOC THEO CA THE POI vOT CAC THUGC CHONG KET TAP
TIEU CAU
2.1, Clopidogrel

V&i wmu didm vé hidu qua didu trj va gid thanh ré, cho dén nay, clopidogrel vin dang
la mét trong nhitng thutc chong ket tap tiéu céu duge ké don rdng rdi nhit dé phong cac
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bién chitng & bénh nhin hdi ching mach vanh cp, nhdi mau co tim, nhitng bénh nhin
dang ding can thiép mach vanh qua da. Tuy nhién, khoang 30 - 40% bénh nhin khong
dap g tbt véi thude hodic c¢6 phan {mg tidu chn cao trong didu trj (high on-treatment
platelet reaction - HTPR), din dén cic bién chimg tim mach. Bén canh cac yéu t6 anh
huéng nhur tudi, BMI, bénh méc kém, twong téc thubc..., ngudi ta d3 phét hién ra mot sb
gen dnh hudmg déng ké dén d4p tmg véi clopidogrel.

Clopidogrel 13 mdt tidn thubc ciia nhém thienopyridin thé hé 2, phai qua chuyén hoa
& gan, chii yéu nho CYP2C19, dé khoang 15% bién ddi thinh san phim thiol ¢ hoat tinh,
S6 con Jai duge thoai hoa nhd cdc enzym esterase, ma chit yéu 1a carboxyesterase 1
(CES]1) thanh cAc din chit cta acid carboxylic khong cé hoat tinh.

Trong c4c enzym chuyén héa pha I ciia clopidogrel, CYP2C19 14 enzym chi chét
vi cfing [3 enzym ma gen méd hoa co tinh da hinh cao. Alen bién thé giy gidm chirc ning
phd bién nhit cia gen ma héa CYP2C19 1 CYP2C19*2 (rs4244285), sy thay thé chi mot
nucleotid & exon 5 dd din dén tao thanh mi két thic sém nghia 13 thay d6i cAu trisc va
chitc ning cila protein tirong tmg. Alen bién thé niy chiém khoéng 20 - 30% & ngwdi chiu
Av va chéu Phi, 60% & ngudri chiu A.

) Chit chuyér héa
co hogt tink

Thudn nghich
Bai xudt

Hinh 10.5. Cac gen/ protein lién quan ti diworc déng hoc va dvwoc liee hoc
ciia clopidogrel
C6 nhidu biing chimg v& anh hudng cia alen CYP2CI9*2 téi duge dong hoc va dugce
Iyc hoe cia clopidogrel. Niim 2006, 1in dfu tién, Hulot céng bb két qua trén 28 ngudi
tinh nguyén khée manh cho thiy nhitng nguéri mang alen bién thé niy c6 dap tmg kém
hon vai clopidogrel, théng qua phan ttng hoat hda tiéu ciu dudi téc dung ciia ADP. Két
qui ndy dwgc gidi thich do gidm hoat tinh CYP2C19, gidm s hrong san phim chuyén
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héa co hoat tinh cita thudc. Trong nhitng nim gin de’iy, c6 nhidu nghién cfru ghi nhan anh
hudng ciia alen CYP2CI9*2 t6i higu qua didu trj v& tim mach. Nhitng bénh nhan ma kiéu
gen mang it nhit 1 alen CYP2CI9*2 ¢6 nguy co tai bién tim mach cao hon dang ké so
véi nhitng ngudi mang kiéu gen dong hop tix wﬂdtype, cu thé 14 nguy co huyét khdi stent
ting 2 - 3 lin. Hau hét cic phin tich meta déu cho thiy alen ndy dnh hudng nhién nhét &
nhitng bénh nhan can thiép mach vanh qua da Ja nhitng ngudi cé nguy co cao bi huyét
khi stent.

Pang chi v 12 tai Viét Nam ciing d& c6 nhiing két qué nghién ciru birde diu vé da
hinh gen CYP2CI9 trong didu tri hoi chung mach vanh cap Trong 116 bénh nhén hji
chirng mach vinh cép ding clopidogrel, sb nglrél mang alen CYP2C19%2 vi *3 lin luot
14 40,5% va 16,4%, trong do, phan tich hdi quy da bién cho thiy chi kiéu gen mang
CYP2C19%2 c6 anh hudng toi dQ két t3p tiéu ciu va ty 18 khang clopidogrel. Bén canh
alen da hinh ndy, c6 thém mét yéu t8 anh hwdng t6i mitc 6 khang clopidogrel 12 tién sir
hat thude 14. Vé‘l ty 18 CYP2CI19%2 1én t6i 20,5% & ngudi Kinh Viét Nam, rat cin cb
nhitng leu ¥ v& yéu t di truyén trong sir dung clopidogrel cho ngudi Vigt Nam.

Nguoc lai v6i CYP2C19%2, alen CYP2C19*17 1a mt alen bién thé 1am ting hoat
tinh clia enzym CYP2C19. Néim 2009, trong mét nghién ciru hdi ciru trén 598 bénh nhén
héi chimg mach vanh cép didu tri bﬁng clopidogrel, nhitng ngudi cb kidu gen mang alen
CYP2C19*17 cb dhp tmg didu tr tdt hon ddng k&, thé hién qua mirc o phén ing tidu ciu
dudi thc dyng kich thich ciia yéu té giin mach (VASP). Tuy nhién, cic nghién ciru sau
do, danh g1a théng qua ndng do cac san phim chuyén hoéa ciia clopidogrel, mirc 49 két
tip tifu chu, céc tiu chi hiéu qua v& tim mach ciing nhur c4c phén tich meta d& cho két
qua tréi ngrege nhau. Vi dy nhu: Hai phén tich meta ndm 2012 cho thily alen CYP2CI9*17
lién quan t&i gidm céc tai bién 14m sang nhung ting nguy co xufit huyét.

Bén canh enzym chuyén héa pha I, enzym chuyén hoa pha 11 cia clopidogrel ma
chii yéu Ia carboxyesterase 1 (CES1) ciing ¢6 anh lrdng dang ké 161 dap {mg diéu tri.
Khoang 85% lidu didu tri coa clopidogrel dirgc thoai hoa va dao thai ra khoi co thé nhe
CES1. Trong mdt nghién c(ru trén 566 bénh nhin ding clopidogrel, da ghi nhin mot bién
thé ciia gen CES! (k¢ hidu 1a p. 143G>E, rs71647871) lam thay thé Gly bang Glu trong
chuBi acid amin, ¢4 anh huéng dén duge dﬁng hoc va duge hre hoc cua thuée. Nhimng
ngudi mang kiéu gen 143E dbng hyp tir c6 nbng 46 cic sin phém chuyén héa c6 hoat
tinh ciia clopidogrel cao hon dang k& so v6i kiéu gen wildtype, kém theo hoat tinh két tap
tibu cin dudi thc dung ciia ADP cao hon. Mot ghi nhin khac trén 350 bénh nhén mach
vanh cho thiy, ngudi mang alen CESI 143E co dap tng vdi clopldogrel t8t hon, thé hién
qua hoat tinh két tdp tiéu ciu, 0% nhitng ngudi mang dlen ndy bi tai bién tim mach trong
vong 1 nim theo dbi, Cac két qua ndy tuong ddng véi mot két qué nghién ctu trén gan
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ngudi, trong d6 phén mg thity phan clopidogrel va 2-oxo-clopidogrel bi trc ché & nhing
ngudi mang alen 743E.

Ngoai cic gen lién quan dén duge dong hoc ciia clopidogrel, di ¢4 mdt sb nghién
cfru quan tam dén cac gen lién quan dén duoc Iye hoc cia thubc ndy. Khi vao mau, cic
san phdm chuyén héa c¢6 hoat tinh cita clopidogrel giin khéng thudn nghich va tre ché
receptor P2Y12 trén b& mit tiéu cin, dAn dén gidm sy hoat héa va két tap tidu cdu dudgi
tac dung ciia ADP. Didu d6 ¢b nghia 13 P2Y12 14 protein dich cia clopidogrel. Co 1
Haplotype gdm cac SNP thuéng di kém nhau trén gen P2RY12 (gen ma héa receptor
P2Y12), din dén ting biéu hién gen, ting hoat tinh tiéu ciu khi ding clopidogrel. Tuy
nhién, e4c két qua v& anh nrdmg ciia Haplotype ndy trén dép éng véi clopidogrel trén lam
sang cho két qua khé mau thudn.

Nhu vy, trong céc gen lién quan dén dép tmg véi clopidogrel, gen CYP2CI9 cb
nhiéu bing ching 1am sing v& dnh hwdng t6i dap tmg didu tri. Vi vay, clopidogrel ciing
13 thubc duge FDA khuyén cdo v& viée ghi nhiin thubc cAn c6 thong tin hudng din sit
dung dwa trén kiéu gen. Cu thé 13 nhitng ngudi mang alen CYP2CI9 13m gidm hoat tinh
enzym chuyén héa cn céin nhé¢ thay clopidogrel bing mét thuéc @c ché P2Y 12 khic,
Bén canh d6, Uy ban &p dung gen dirge trong 1Am sing (CPIC) ciing dwa ra phic dd hiéng
dén ding thudc chéng k&t tap tidu chu abi voi cac kidu gen khic nhau cira gen CYP2CI9
(Hinh 10.6).

Bénh nhin mgch
 vinhcdp canthitp

Xé&t nphi2m gen
CYP2(19

b ' . . ]

UM EM ™ PM
117, =177 (*1/*1) (192, #1093, %2417 (4240, #4243 w33

I [ T ]

[ Diing Ifu trinh clopidogrel J [ Cin nhéc cic thude thay thé ]

thing thmémy nhrr ticagrelor, prasugrel

Hinh 10.6. Hirdng dén ciia CPIC vé stk dung clopidogrel
dua trén kiéu gen CYP2CI9
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2.2. Aspirin

Aspirin 12 mdt thuc chéng két tép tidu chu dwge ding phd bién d& ngiin ngira nhbi
méu co tim, dot quy... v6i co ché tic ché prostaglandin synthase 1 (PTGS1) hay con goi
I3 cyclooxygenase 1 (COX1). Hién twong kém dédp tmg vd&i aspirin di duge bao cao
trong 6 - 60% cac trudmg hop. Nhidu nghién cim vé lién quan kidu gen trong quén thé
(GWAS) da théng k& mot loat gen lién quan dén d4p g cta aspirin, tir nhimg gen lién
quan dén enzym chuyén héa thudc nhu butyrylcholinesterase (BCHE) cho dén cac gen
lién quan dén tidu ciu, t& bao dich cha thubc. Tham chi, mdt nghign ot d4 théng ké
mét nhém 62 gen dirge goi chung 1 “chit k¥ dap g voi aspirin” (Aspirin response
signature - ARS) gbm céc genma bidu hién cha chiing lién quan chit ché dén chirc niing
chia tidu clu dudi tdc dyung ciia aspirin. Mic dit d3 duge khing dinh qua c4c nghién ciru
in vitro va ex vivo, ¥ nghia 14m sing ctia cic gon ndy con 13 van dé gy nhidu tranh cdi
qua cic thir nghi¢m 14m sang ghn diy. Trong sb d6, chi co mét s6 it gen dugc chu'ng
minh vai tré bdi nghién ciru 1dm sang, vi du nhu gen PEARI, thudong biéu hién & tidu
cAu, tham gia vo sw hoat héa tidu cAu. Mét alen bién the clia gen nay (rs12041331) lam
gidm chirc néng tiéu ciu trong dép rng vdi aspirin. Nghlen ciru 1im sang cho thiy nhimg
ngudi mang alen nay c6 nguy co tai bién tim mach trong diéu tri bing aspirin cao hon
ngudi mang kiéu gen binh thudng.

Trong khi céc gen truc tip lién quan t6i co ché téc dung cia aspirin khong thé
hién anh hudng déng ké 18n dép tng diéu trj trong ngh1en ofr 1am sing thi mot gen rét
gién tiép lai c6 lién quan rd rét véi dép Gmg cla thudc niy. B6 12 gen LPA, ma héa
apolipoprotein A, mdt thanh phin cu tao lipoprotein. Mt nghién ciru lim sang quy md
I¢n, ¢6 dbi chimg dd phat hién nhitng bénh nhin mang alen bién thé hiém gap chia gen
niy (rs3798220) ¢ nguy co tai bién tim mach giam hon 2 1An so véi kiéu gen binh
thudng, khi ding aspirin. Céc thc gid 44 @& xuét st dung alen ndy nhu mdt marker daé
di dodn nhitng ngudi dép g tét khl ding liéu phap asplrm d8 dy phong tai bién tim
mach. Ngudi ta chra tim duge mbi lién quan truc tiép giita LP4 v6i duge dﬁng hoc
hodic duge hre hgc cia aspirin ma chi biét duwoc gen ndy 6 lién quan tdi tién trién clia
c4c bénh mach vanh chp.

2.3. Cac thudc ivc ché P2Y12 thé hé méti

St dao déng trong dap ig didu trj véi clopidogrel djt ra mot nhu chu cép thibt vé
céc thudc thé hé méi co thé han ché duge nhitng nhuge diém ciia clopidogrel. Prasugrel,
twong tir nhu clopidogrel, I3 mt tién thudc cAn duge chuyén hoa qua gan thanh hoat chit
tre ché receptor P2Y12 & tiéu ciu. Tuy nhién khéc vdi clopidogrel, phin 1ém lugng
prasugrel dira vio déu duge chuyén thanh hoat chét, do d6, hoat tinh irc ché tidu chu manh
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hon. Mot chit trc ché P2Y12 mdi khéc 13 ticagrelor 1a dang chét e6 hoat tinh, khéng cin
qua giai doan hoat hoa & gan.

Mic dii ¢6 nhitng vu diém nhw vAy nhung ca prasugrel va ticagrelor van c6 hién
twong dao ddng vé dép vmg didu tri, d4nh gif qua hoat tinh tiéu ciu ex vivo va cdc tai bién
tim mach khi dimg thuc. Mot sb tac gia d& xvét dimg test chirc ning tidu ciu ex vivo im
biomarker d& dir don bénh nhan nio d4p tng t6t véi thube. Cho dén nay, mic du chua
cb cac nghién cim GWAS vé dap (mg véi prasugrel numg dé xac dinh dwge mdt s6 gen
li8n quan. Mt s5 nghién céru d3 cho thiy alen CYP2CI9% va CYP2C19*17 ¢6 dnh huéng
dang ké t&ihoat dong tiéu cAn & bénh nhan dit stent mach vanh dimg prasugrel. Ticagrelor
khdng cin qua chuyén hoa & gan dé trd thanh dang cé hoat tinh, do db, dép fmg véi thube
nay it chju 4nh hudng ciia da hinh cac CYP. Tuy nhién, mdt s gen m# hoa céc protein
cb lién quan ti duge dong hoc ciia ticagrelor da duge xic dinh 13 anh hwéng téi ndng 6
cia thude trong méu. Vi du nhw: M6t alen bién thé gay giam clitc ndng (SLCOIBI*5) cla
gen mi héa protein vin chuyén SCLO1B1 va mét alen bién thé (rs61361928) ciia gen
UGT2B7 mi hoa enzym UDP-Glucuronosyliransferase-2B7, enzym chuyén hoa pha II
ctia ticagrelor 1ién quan t6i hién tirgng ting ndng d6 ticagrelor va cdc chit chuyén héda co
hoat tinh ciiz n trong mau ciia bénh nhén ding thude, Tuy nhién, chua tim thiy céc bing
chitng 1am sang ctia viée ting nbng d6 thude di kém theo ting cc bifn chitng xuit huyét
hoiic nhdi méu & ngudi dimg ticagrelor.

KET LUAN

Trong cic thubc chdng d6ng va chéng két tap tiéu ciu, méi chi hai thudc kinh dién
1a warfarin va clopidogrel c6 nhiéu dit liéu v& dnh hiréng cila da hinh gen tai dép g didu
tri, bao gdm ca dit liéu nghién ctm trén ngudi Vit Nam. Céc dir lidu ndy d3 dwa téi cée
huéng dén v& hya chon thude va didu chinh lin trong lAm sing cfing nhur nhitng khuyén
céo can thiét trén nhin thude,

V&i céc thude con lai trong hai nhém didu tri nay chi yéu moi chi dimg & mire do
nghién ciru co béan, cac két qua nghién ciru cho dén nay vin chua chitng minh durge mire
d6 anh hrémg déng ké cita da hinh gen 16n ddp img didu trj.
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Chwong 11
DUNG THUOC THEO CA THE POI V&I THUOC
PIEU TRI PAI THAO PUONG

MUC TIEU HOC TAP

Phén tich diepce khd ning itng dung ciia gen duoc trong dung thubc theo cd thé doi
v&i cdc thude didu tri déi théo dweong.

Cho dén nay, didu tri déi thio duomg (BTD) typ 1 vin chi yéu dya vao insulin véi
nhiéu dang bao ché khac nhau. Céc nghién ci vé gen trong DTD typ 1 hau hét tap trung
vio céc gen lién quan dén bénh sinh PTD, hiu nhr chva ¢6 nhitng nghién ciru vé anh
hudng ciia da hinh gen dén d4p tng didu tr voi insulin. Cic nghién céu v& ding thude
theo c4 thé chi yéu tap trung vao thudc diéu tri DTD typ 2.

Bén canh nhitng bién phap ditu trj théng qua thay dbi ché dd in udng, sinh hoat,
cho dén nay, 43 cb nhién thudc ha glucose méu dudng ubng dugc sit dyng trong diéu trj
DTD typ 2. Tuy nhién, nhiéu nghién ciru cho thiy chi khodng 53% bénh nhén TP typ
2 dung céc thude ha ghicose dudmg ubng c6 dap tmg didu tri tdt, gidm duge HbA lc xubng
dudi 7%. Cé sy dao dong v& ci hidu qua didu trj va téc dung khéng mong mudn gitta céc
bénh nhan. Thye t& niy do nhidu nguyén nhan khéc nhau, bao gdm cé céc yéu t6 phi sinh
hoc nhur kha ning tiép cin véi dich vu v t&, nghiép vy ké don ciia thiy thude va cic yéu
t6 sinh hoc nhir tndi, giéi, trong Irgng co thé, sir khic biét vé chie niing gan, thin, ruft...
cling nhu su khac biét vé di truydn. Duéi ddy 13 tdng hop nhimg két qua nghién ciu vé
ca thé hoa didu trj lién quan dén mét sb thudc didu tri DTD typ 2 phd bién nhat.

1. METFORMIN

Metformin 1 thude dwge diing rdng rdi trong didu tri BTD typ 2. Tuy nhién, cb
khoang 1/3 ngudi ding metformin khong dat duge mire kidm sodt glucose méau cin
thiét. Bén canh d6, gin 63% bénh pbén gip rdi loan titu héa, khoang 5 - 10% phdi
nging ding thude.

& pH sinh 1y cia co thé, metformin tich dién dwong, do 46, khé qua dugc cic ming
sinh hoe ma phai nhir céc protein vin chuyén. O gan, md dich quan trong clia metformin,
thudc vio té bio gan thong qua organic cation transporter 1 (OCT1), mdt protein vén
chuyén & té bao gan (Hinh 11.1). Mt sb nghién ctru d& chimg minh ¢6 sy lién quan giita
nhitng kiu gen mang bién thé cia gen SLC22C1 (gen mi hoa OCT1) voi dip Vg diéu
trj bori metformin, tiy timg loai da hinh s& co thé 1am thay déi d4p ¥mg diéu tri theo mot
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cach khic nhau. Mot nghién ciru st dung test dung nap ghicose dudng ubng véi cac bénh
nhén diéu trj bing metformin cho thiy nhitmg ngudi mang bién thé gen mi héa OCTI
1am gidm chirc ning bom vén chuyén niy ¢ AUC glucose cao hon déng ké nhimg
ngudi mang kiéu gen binh thudng. Trong nghién cire ndy, vai trd ciia bién thé gen ma
héa OCT1 d6i véi dap tng didu trj bi metformin khong chi lam gidm hidu qua kiém
sodt glucose mau ma con 13m ting nguy co tic dung khong mong mudn khi ding thude.
Mét nghién cim khac tién hanh trén 2166 bénh nhin DTD typ 2 ding metformin cho
thiy céc bénh nhin c6 kidu gen mang alen bién thé 1dm giam chire ning OCT1 c6 nguy
co bi tdc dyng khéng mong mudn trén hé tidn hoa cao gip 2,4 14n nhimg ngudi mang
kiéu gen binh thirong.

Bén canh OCT1, OCT2 12 bom vin chuyén bidu hién nhidu & mang ddy cia té
bao Sng thin, ddng vai trd quan trong (80%) trong thanh thai ciia metformin qua than.
M5t sb nghién cire trén ngudi khde manh ciing nhu bénh nhan DTD cho thdy, mi lién
quan giira bién thd gen lam giam chirc ning OCT?2 véi hién twong ting ndng 46 huyét
twong va giam 4 thanh thai cta metformin. Mot nghién ctru trén 209 bénh nhin PTD
& Trung Qudce, ding metformin hang ngay véi lidn 1500 mg/ngay trong vong 1 nim
cho thiy myc tiéu diéu tri 1im giam HbAlc & nhitng ngudi mang kiéu gen OCT2 mang
ci 2 alen lam giam chirc ning ciia bom nay dat duge tot hon so vdi ngwdi mang kiéu
gen binh thudng.

Ngoai cac OCT, MATE1 (Multidrug and toxin extrusion 1) 14 mdt loai protein vén
chuyén bidu hién nhitu & mang dinh cfia t& bao biéu mo than, ciing déng vai trd quan
trong trong sy bai xuit ciia metformin ra dudmg nude tidu. Mot nghién ciru d4 ghi nhin
nhitng ngwdi mang ca 2 alen bién thé 1am giam chirc niing MATE] (1s2289669G>A) déu
xuht hién giam thanh thai metformin. Mt v3i nghién ctru khéc dd khing dinh méi lién
quan gitta bién thé nay véi s ting hidn qua giam HbAlc boi metformin.

Tuln hodin

Hip thu & rudt Thu h8i & gan Thai trir & than

Hinh 11.1. Vai tré cita cde logi protein vin chuyén trong sw hdp thu, phén b6,
thdi trie ctia metformin
Mirc 3 dnh hudng cia cdc bién thé gen lién quan dén sy van chuyén, phan b, dio
thai metformin cang thé hién rd khi c6 sir xuat hién dong thdi cic alen bién thé coa cac
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gen d6 trong ciing mdt c4 thé. Trong mdt nghién ciru nam 2013, trong khi bién thé ¢.808
(rs316019) cita gen mi héa OCT?2 khong anh hudng ding k& dén sy ddo thai metformin
qua thin thi nhitng ngudi mang Haplotype gdm ca alen bién thé nay va alen bién thé
152252281 ctia gen MATE] c6 dg thanh thai ting 16 rét. Hién tuong tirong tw duoc ghi
nhin véi nhitng ngudi mang Haplotype gdm ca alen bién thé rs2252281 cia gen MATE]
va alen bién thé rs2289669 hojc rs622342 cia gen mi héa OCT1, cb mite 46 giam glucose
méu sau ding metformin t6t hon nhitmg ngwdi mang kifu gen binh thudng. Mot nghién
ciru khéc phat hién sy tiwong tic gitta hai bién thé clia gen MATE] va MATE2 lam ting
dang ké bai xult metformin qua than, Ninr vy, tiy timg loai alen bién thé va tuong tac
gifta céc bién thé clia c4c gen khic nhan ma sy anh huéng dén dép tmg didu tri boi
metformin rat khic biét va phire tap.

Trong khi d4 c6 nhitng bing chimg v& s 1ién quan gitta kiéu gen clia cic gen tham
gia vao qua trinh duge ddng hoc vai dap tmg diéu trj clia metformin thi v&i cdc gen tham
gla vio qua trinh dirge Iuc hoc, cac ket qué con gy nhidu tranh cai. Cho dén nay, gen duy
nhit duge chimg minh trong mét sb nghién ciru I2 ¢4 anh hué;ng dén dwoc Irc hoc cia
metformin 13 gen 4TM (ataxia telangiectasia mutated). Sy thay ddi hoat tinh ATM lam thay
d6i hoat tinh AMPK - dich phin tir cia metformin. Ngoai ra, cdc nghién ciru trén chudt
chuyén gen cdn cho théy vai trd ciia ATM ddi véi qué trinh truyén tin hidu cia insulin va
chitc niing san xut insulin clia t& bio beta. Mot nghién ciru trén 1.024 bénh nhan DTD typ
2 cho thy c6 lidn quan gifta alen bifn thé rs11212617 ciia gen ATM véi dép tmg didu tri
béi metformin, Két qua nay dugce ti khding dinh v6i hai nghién ciru cohort ciia Scotland
(trén 1.783 ngwdri) va Auh (trén 1,113 ngudi).

Béng 11.1. Téng hop cdc bién thé gen c6 anh hudng dén dép img
dieu tri boi metformin

”ﬁ’ ﬂoai Eﬁ.hinh %mﬁ nghle e thay ﬂoi

b L é %
: i - @’ i : %]

OCT1/SLC2241 |R61C 1531 bénh nhdn |[Khéng anh Zhou

(rs12208357)  |ding metformin hudmg t6i Két
{GO-DARTS qua diéu tri

cohort)
420del 159 bénh nhén Giém nbng dd  [Christensen
(1572552763 | didu tx thudc trong

metformin trong |huyét twong
9 thang GismHbAlc |Christensen

G401S
(rs3413095)

Rs461473

141




https://trungtamthuoc.com/

Téc gia
OCT2/SLC2242 |¢.808G>T 400 bénhnhdn  |Ndng do acid Li
(rs316019) Trung Quéc factic huyét
ding metformin |twong ting
A2708 Ngudi khoe Ting thanh thdi |Christensen
manh ding liéu |qua thin
don
T201M 40 bénh nhin Téng glucose Kashi
(rs145450955) |difutribang  méu, HbAlc,
metformin ting khing
insulin
MATE1/SCL4741 [Rs2289669 116 bénh nhdn |T4ng hiéuqud |Becker
G>A dung metformin |giam HbAlc
220 nguoida Tang hiéu qua  |He
trang diéu tri giam HbAlc
bang metformin | Ting ndng 46
trong 12 théng thué\'c trong
huyét tuong
Giam thanh thai
qua thén
103 ngurdi da Khéng khic biét |Tzvetkov
tring khée manh |vé dd thanh thai
dimg liéu don  jqua thin
159 bénh nhin |Khdng khac biét |Christensen
ding metformin |vé néng d6 thudc
trong 9 thang trong huyét
tuong va nbng
d6 HbAlc
Rs8065082G>A |900 nguditién  |Giam higu qud  |Jablonski
dai thao dudmg | gidm glucose
ding metformin |mae va dung nap
glucose
148 bénh nhdn |Téang hi€u qué  |Tkas
di€u trj bing gidam HbAlc
metformin trong
6 thang
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Sw thay abi b
trong dip wng |, Tic g'i_gg
, imsing  |*
g.66T>C 249 bénh nhéin | Tang hiéu qué | Stocker
datringvada |giam HbAlc
den dung
metformin
57 ngudikhoe |Téng hiuqud |Stocker
manh ding tang dung nap
2 liéu metformin |glucose
MATEI/SCL4741 |g.130G>A 57 ngudikhée  |Ting thanh thai |Stocker
ma_ugh diing qua thin
2 ligu metformin |giam hign qui
vé dung nap
glucose
253 bénh nhén  |Gidm h#u qud  |Choi
datrfingvada |v@ HbAlc
den diung
metformin
ATM Rs11212617 3920 bénh nhén |Ting ddptmg |Zhou
ding metformin |v&i metformin
920+182+254 |Téngdapimg |[Van
bénh nhdn dimg |vSi metformin  |Leeuwen
metformin
2. SULFONYLUREA

Sir dao dbng vé déap tmg véi cac sulfonylurea ciing dd duge ghi nban tir 13y, voi
khodng 10 - 20% hénh nhén khong dat hiéu qua gidm glucose méu t5i thidu 20 mg/dL.
Bén canh anh hudng cha cac yéu 16 1dm sang nlnr mirc glucose mén trude khi didu tr,
thoi gian méc bénh, chire ning t& bao beta, mic do khang insulin ctia bénh nhin, sir khic
biét v& gen di truyén ciing 13 mot yéu t6 dnh hudng déng ké t6i ca duge ddng hoc va duge

Iyrc hoc ciia thude.

Cac sulfonylurea dugc chuyén héa chi yéu.(’r gan bdi CYP2C9, do dé, kidu gen
CYP2C9 cia bénh nhén o6 dnh hwong déng k& t¢i ndng d6 thudc trong mau. Mot nghién
clru trén ngudi tinh nguyén khée manh mang kiéu gen ddng hop tit CYP2C9*3/*3 hojic
CYP2C9*2/*2 1am gidm do thanh thai glyburid lin hrot 14 50% va 10%, di kém véi ting
13 rét AUC va T1/2. Mjt nghién ciru véi tolbutamid ciling cho két qua turong tw. P6i véi
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sulfonylurea thé hé 2, nhu:ng bénh nhan mang kiéu gen CYP2CY *3/%3 holic *3/*1 ¢b
AUC glimepirid ting 1in lugt 40% va 30% so voi kidu gen */%1. Nhitng 4nh hu'(mg trén
chuyen héa va théi trir cia sulfonylurea thong qua bién thé gen CYP2C9 di din dén nhitng
thay d6i vé& dép tmg thudc trén 1am sang. Mot nghién cire quy md 16m trén 1073 bénh nhén
dung sulfonylurea cho thdy nhu'ng ngudi mang kiéu gen chita alen CYP2C9*2 hodc
CYP2C9*3 ¢2 dat duoc muc tidu didu tri hon gép 3 - 4 lin, HbAlc gidm nhiéu hon 0,5%
so v&i ngudi mang kiéu gen binh thudng. Mot nghién cfru khic véi 172 bénh nhan clung
tolbutamid d3 chi ra nhilmg ngudi mang alen CYP2C9*3 trong kiéu gen cin liéu
tolbutamid thép hon dé dat dugc ciing mdt mirc d6 kidm so4t glucose mau. Mot bdo céo
tuong tir thu dwge tr nghién ctu trén ngwoi Nbat Ban ding ghmepmd Nhitng két qua
ndy cé thé ginp CYP2CY trér thinh mét marker gitp lya chon thudc phtt hop cho bénh
nhén DTD typ 2.

Khi¥ cic mang

Kénh Calct

- o, .
«e @  Hat tiét insulin

Hinh 11.2, Co ché tic dung ciia sulfonylurea

Bén canh cic yéu td duge ddng hoc, Anh huéng cia cac gen va protein lién quan dén
duge hre hoc cua sulfonylurea db1 v&i dap g diu tr ciing duge quan tim nghién ciru.
Sulfonylurea 1dm ting gidi phong insulin phu thudc glucose bang cach gén vao kénh kali
nhay cam vdi ATP (kénh KATP) (Hinh 11.2). Kénh ndy gdm 4 tifu don vi SURI
(sulfonylurea receptor) va 4 tiéu don vi Kir 6.2 (Potassium inward rectifier channel). Dé
phat huy tac dung, thudc gin vao ca hai loai protein dich nay, frc ché kénh kali, gy khi
cye mang din ¢én m& kénh Ca phu thude dién thé. Dong Ca** di vao té bao 1am tiing
ndng d6 Ca* ndi bio, ddy 13 tin higu kich thich gidi phéng insulin dyr trt trong cac hat
tiét ciia té bao beta.

Sau khi phat hién vai trd quan trong clia SUR1 va Kir6.2 trong co ché hoat dc;mg clia
sulﬁ)nylurea, ngudi ta tiép tuc tim hidu vai trd ctia cic gen mi hoa hai protein niy d6i voi
dap (mg didu tri. Mot nghién ctru trén 115 ngwdi Trung Qubc ding gliclazid trong 8 tudn
cho thily kiéu gen mang SNP rs757110 (A1369S) cia gen ABCCSE (mi hoéa SURI) dat
hiéu qua giam HbAlc tdt hon so vdi kidu gen binh thuéng. Mot nghién cire kbac ciing
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cho k&t qua twong ty khi danh gid hidu qua didu tr v6i gliclazid bing méc glucose méu
loc d4i va test dung nap glucose dudng udng. Mot bién thé thudng gip clia gen KCNJ11
(mA hoa Kir6.2) 14 1s5219 (B23K) ciing dugc chimg minh 14 ¢ anh hudng dén dép (ng
cia sulfonylurea. Mjt nghién cim trén 101 bénh nhian DT typ 2 da tring dung
sulfonylurea sau khi diing metformin cho thdy sau 6 thing didu tri, ngudi mang kiéu gen
gdm ca 2 alen bién thé (KK) c6 mitc gidm HbAlc t6t hon ngudi mang kiéu gen binh
thudmg (EE). Mt nghién ciru trén 108 bénh nhdn DT typ 2 Trung Qudc ciing cho két
qué tuong tr vdi gliclazid MR sau 16 tufin didn tri.

Biing 11.2. Téng hop cic bidn thé gen ¢6 dnh hieong dén dip tmg

diéu 1ri boi sulfonylurea
- Quy md S .
I, Gen nghitn ciu | d4p% ng | Toc &
KCNJ11 E23K 101 bénh nhdn didu | Téng hidu qua v& Javorsky
tri bing metformin + |HbAlc
sulfonylurea trong 6
thang
525 bénh nhin ding |Gidm hiéu qua didu | Sesti
glibenclamid hodc trj
glibenclamid +
metformin
278 bénh nhin khong |Gidm hiéu qua didn | Shimajiri
béo phi dung tri
metformin +
sulfonylurea
ABCCS S1369A  |1268 bénh nhé ding | Tang hién qua vé Feng
gliclazid trong 8 tudn |HbAlc, glucose
mau va dung nap
glucose
115 bénh nhin dimg | T#ng hidu qua v& Zhang
gliclazid trong 8 tuin |HbAlc
TCF7L2 |Rs12255372 |901 bénh nhén ding |Gidm hidu qua diéu | Pearson
sulfonylurea tr{ & nhém ddng
hop tir TT
Rs7903146 189 bénh nhan ding |Gidm hiu qua diéu | Holstein
sulfonylurea tri & nhom déng
hgp tir TT
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o o - T rrone A
"*Gea* “[Tioai da'hinh Quy mb Sy thay 8] trong 4
’ nghién ciru .dap ing sang
CYP2C9 |Rs16889462 |(1.073 bénh nhiin Tang hidu qua didu Zhou
(*2) ding sulfonylurea,  |tri & nhém mang
Rs1057010  |cht yéu li gliclazid kiéu gen bién thé
(*3)
475 bénh nhén dung | Tdng hidu qué diéu | Becker
sulfonylurea trj & nhém mang
kifu gen bién thé
3. THIAZOLIDINDION

Day 13 nhém thubc didu trj DTD typ 2 tic ddng theo co ché ting cudmg nhay cam
véri fnsulin ciia 3 mé dich chinh 14 gan, co va m@. Céc thiazolidindion (TZD) duge chuyén
hda & gan chi yéu béi CYP2CS. Do d6, enzym ndy va gen ma héa né ¢ anh hudng toi
ndng d6 thudc trong huyét twong. Mt nghién ctru trén ngudi tinh nguyén khoe manh cho
thiy ngudi mang kiéu gen ddng hop tir chira 2 alen bién thé CYP2C8*3 c6 nbng dd
rosiglitazon huyét turong thip hon 36%. Hai nghién cim khic véi pioglitazon ciing cho
két qua twong tr.

Pich phén tir cha TZD I receptor PPAR-y, bing c4ch gén va hoat héa receptor nay,
TZD diéu hoa phién mi cic gen tham gia chuyén héa glucid va lipid. Do viy, gen PPARG
(gen mé hoa PPAR-y) ciing 18 mét gen duge quan tam trong cac nghién efru gen drge lién
quan dén TZD (Hinh 11.13). Bién thé thudmg gip nhét ciia gen ndy 13 SNP 151801282
(P12A), din dén thay thé Pro bing Ala & vi tri 12 trong chudi peptid cia receptor, lim
thay ddi chu tric va chirc ning cia PPAR. Bién thé ndy di dugc ghi nhén méi lién quan
voi dap tng didu trj cda 250 bénh nhén ding pioglitazon trong vong 24 tudn. Nhing
nguwdi mang alen P12A c6 dap timg t5t hon trong muc tiéu gidm HbAlc va glucose méan
lac d6i gép hon 2 ¥in so v6i ngudi mang kiéu gen thong thudng. Mot nghién ciu khéc
trén 67 bénh nhan ddng pioglitazon va 198 bénh nhan dimg rosiglitazon ciing cho thiy
mbi lién quan theo cing xu hudng.

MGt trong nhitng vén d& dang chi ¥ khi ding TZD 14 tac dung khéng mong mudn
dang k&. Nim 2000, troglitazon bi rat khoi thi trudng todn thé gigi do ddc tinh trén gan,
rosiglitazon ciing 33 bi rat khoi chau Au va gism st chit ch& & My do lién quan dén nguy
co tim mach. Thim chi, Phip va Pirc ciing dang nghi ngd pioglitazon ¢6 lién quan dén
tang nguy co ung thr bang quang. Vi vy, di c6 nhidu nghién ciru vé anh hudng cia kiéu
gen khac nhau dén nguy co tac dung khong mong mudn khi diing TZD. Mt nghién ciru
sang loc 68 SNP ciia 51 gen nghi ng& lién quan dén TDKMM trén 110 bénh nhan Nhit
Bén cho thiy kiéu gen mang ca ‘hai alen gigm chitc ning cira hai gen glutathion-S-

146

T .Y




https://trungtamthuoc.com/

transferase theta-1 va glutathion-S-transferase mu-I ¢0 lién quan dén doc tinh trén gan
do troglitazon. Py 14 hai gen md hda cho céc enzym tham gia vio qui trinh gidi dfc &
gan, M6t nghién ciru khac ciia Nhit dd ghi nhén sy lién quan ctia bién thé gen CYP2C19
véi nguy co tén thwong gan do troglitazon. Nam 2010, m6t nghién ctru clia Canada trén
4197 bénh nhan ding rosiglitazon, sau khi sang loc 32088 SNP d& phat hién SNP
rs6123045 cia gen NFATC2 c6 lién quan dén nguy co phi ngoai vi do rosiglitazon.
NFATC2 (Nuclear Factor of Activated T-cells, Cytoplasmic, Calcineurin-Dependent 2)
14 mét gen lign quan dén hoat ddng cira hé midn dich. Kifu gen mang it nhit mt alen
bién thé clia NFATC?2 (CC hoiic TT) cb nguy co pi cao hon kiéu gen wildtype (TT)
(Hinh 11.4)

Genotype

Tdng bigu hién gen & m& m&

Tdng dip &ng v&i TZD

Genotype 2: 0 Giam biu hidn gen & mé m&

Giam dip ing &l TZD

. i

r £ e
<8
-

p
T T T

@'ﬂ"ﬂ‘ | Ding thudc theo cé thé
’ﬂ”ﬂ‘m’ﬂ
eno?yp&

Hinh 11.3. M6 hink dimg thudc theo cé thé disa trén kiéu gen PPARG

a) Kiéu gen binh thiong: Thudc gin dicge vao receptor PPAR]J déin dén diéu hoa biéu hién
gen & mé md theo hudng lam gidm khang insulin; b) Kiéu gen mang SNP: Thudc khong
gan dwge vio receptor PPARy, giam ddp img didu tri; ¢) Sang lpc kiéu gen PPARG c6 thé
lua chon dwoc nhitng nguoi ddp tmg 6t véi TZD
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Hinh 11.4. So sanh ty I¢ khong bi phii do rosiglitazon giita cac kidu gen khdc nhau
cuia gen NFATC?2 i
Bdng 11.3. Tong hop cic bién thé gen cé dnh huomg dén dip mg
dieu tri boi thiazolidindion

‘Quy.md nghién | Sy thay déitrong |* 5 I
- Tée gid
ciru ot ddp ing Jam sang | 7
CcYP2cs |R139k 31 ngudi khoe Téang thanh théi Kirchheiner
(rs1 157é080)~ {manh ding liéu thube, khong dnh
K399R dm} h?ac lidu da hu'ong dén glucose
rosiglitazon man
(rs10509681) - AR
187 bénh nhén Gidm nong dgthudc |Stage
ding rosiglitazon |trong huyét tuong,
+ insulin trong 24 |giam hidu qua trén
! thang HbAlc
UGT2BI5 |D85Y 644 bénh nhin Tang hiéu qua, gidm | Stringer '
dung sipoglitazar [liéu ding cén thiét
™ |hodc rosiglitazon |
trong 3 thing
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3
\%

S i R T T . Z
Loai dafiii Q0Y M0 nghitn | Suthayddigrong | gia 3
, 45 ciu | Gipiglansing Er
PPARy P12A 189 bénhphdn  |Tang hiéu qua didu  |Kang
(rs1801282) ding rosiglitazon |tri vé HbAlc va
trong 12 thang glucose méu
250 bénhnhin  |Ting hidu qua didu  |Hsieh
Trung Quéc ding  |tri v& glucose miu
pioglitazon trong
24 thang
101 bénh phin Ting hiéu qua dicu  |Namvaran
Iran ding tri
pioglitazon trong
12 tuéin
ACDC 45T>G 80 bénh nhin Giam hiéu qué didu  |Yang
(rs2241766) | Trung Quéc ding |trj vé HbAlc va
pioglitazon trong | ghicose miu (chi
12 tufn yéu & nguoi ddng
hop ti¥)
101 bénh nhan Khong thay d6i dap |[Namvaran
Iran dimg tmg diéu tri
pioglitazon trong
12 tudn
276G>T 166 béuh nhan Giam hién quavé  |Kang
dung pioglitazon |HbAlc vi glucose
trong 12 tuin mau
| PGC-lo.  |G4825S 41 bénh nhin ding |Giam hidu qua v&  |Zhang
} (rs8192678) rosiglitazon trong |HbAlIc va ting
/ 12 tuén khéng insulin
[ UCP2 866G>A 199 bénhnhén  [Tanghién qua vé  |Yang
E Trung Qudc ding |HbAlc
rosiglitazon trong
f- 12 tuan
)
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4. CAC THUOC HA GLUCOSE MAU PUO'NG UGNG KHAC

Bén canh céc nhém thubc k& trén, hién nay di c6 mdt sb nhom thude ha glucose
méu dudng udng méi. Mic dii thei gian sir dung trén Am sing chira phiéu nhung di cb
nhftng nghién ciru bude diu vé anh hudng ciia gen di truyén dén dép ‘mg véi cic nhém
thudc méi nay.

Mot trong nhitng hudng didu trj DTD theo co ché ting insulin ndi sinh 14 thong qua
hiéu mg incretin. Céc chit ddng vén trén thy thé Glucagon-like peptide-1 (GLP-1) ¢6 tic
dung tuong tw GLP-1 ndi sinh, lam tang tiét insulin phy thude néng d6 glucose tir tuyén
tyy. Mt nghidn otru trén ngudi tinh nguyén chiu Au cho thiy cé sy khéc biét ding ké
trong d4p tmg tiét insulin véi céc chét chii vin GLP-1 ngoai sinh giita nhitng ngudi mang
2 alen bién thé ciia gen GLP-1R (ma hoa receptor cita GLP-1). Cu thé 13 v6i SNP
16923761 G>A (duge tim thy & 29% ngudi da tréng chiu Au), nhitng ngudi mang kiéu
gen dbng hop tir wildtype c6 lrgng insulin sén xuét tir t& bao beta ting 15% so véi kiéu
gen mang it nhét 1 alen rs6923761 G>A. Nguoc lai, véi SNP 1s3765467C>T, kidu gen
dbng hop ti hodc di hop tir mang alen bién thé ndy ¢6 lwong insulin ndi sinh ting 100%
so voi kidu gen binh thudng. Khong chi anh huéng ¢én dap tmg diéu tri cia cde chét chit
vén receptor GLP-1, SNP rs6923761 G>A cdn lam thay dbi hidu qua didu trj v6i mot
nhém thudc 6 lién quan dén hiéu éng incretin 13 cac chét trc ché DPP4. Trong mdt nghién
ciru trén 246 bénh nhin DTD typ 2 tai Han Quéc didu trj trong vong 24 tudn, nhimg ngudi
¢6 kidu gen mang ft nhét 1 alen bién thé rs6923761 G>A c6 HbAlc cao hon hin nhiing
ngudi mang kiéu gen widltype (GG).

KET LUAN

Viéc img dung gen duge trong c4 thé hoa didu tri bénh déi thio dwong con rit han
ché, chit yéu méi dimg & giai doan nghién oiru. Céc két qué nghién ciru cho thiy chura c6
mdt cip gen - thudc nao thige sir c6 lién quan déng ké. Rét o6 thé dap tmg diéu trj chia cdc
thubc d4i thao dudmg khdng phy thude vao mdt gen ma vio nhidu gen khic nhau cfing
nhu phu thudc vao nhidu yéu t6 im sang khac.
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Chwong 12
DUNG THUOC THEO CA THE
pOI V&'l THUOC HU'ONG THAN

MUC TIEU HOC TAP

Phén tich dupc kha ndng timg dung ctia gen dugc trong ding thude theo cd thé ddi
véi cde thudce chong logn than va thude chong tram cdm.

Theo WHO, cac rdi loan tdm thin, thin kinh duge xép vio hing thir hai trong cic
nguyén nhén gy tan tét, sau cac bénh tim mach. Mt véAn dé 16n trong didu tri céc 1di
loan ndy 14 sy khong tuin tht y 1énh, din dén t4i phit va gidm chét lugng cube sbng.
Nguyén nhin chii yéu ciia tinh trang nay 14 cdc tdc dung khéng mong mudn dang ké gip
phai khi diing thuéc hréng thin, Bénh nhin ding thubc hudng thin cé nguy co béo phi
tang gfp 2 1An, ting nguy co rdi loan lipid mau, khéng dung nap glucose, d4i thao dudng
typ 2 va cac bénh tim mach. Hji chiing ngoai thap va r6i loan chitc niing tinh dyc ciing 13
nhitng tic dyng khéng mong muén thudmg gip khi ding thude hudng thin. Ngodira con
mét sb loai tic dung khdng mong mudn de doa tinh mang ngudi bénh nhu: HHi chimg tir
tir do thudc, qué mén, phan vé...

Pa hinh di truyéu duge cho 13 déng mét vai trd quan trong trong si nhay cam véi
nguy co tac dyng khéng mong mubrn, chiém 20 - 95% nguyén nhin gay ra dao dong vé
duge dong hoe va duge hee hoe, khoéng 50% céc tnromg hop tic dung khdng mong mudn
khi ding thudc diu tri rdi loan thén kinh trung wong. Céc nghién ctu trén cdc cip sinh
d6i cing trimg cho thiy da hinh di truyén 13 nguyén nhén cva 60 - 80% céc trudng hop
khéc biét vé tic dung ting cin khi ding thuée chéng loan thin, Théng tin v& di truyén c6
th3 mang lai nhidu loi ich khi gitip hra chon thuéc huéng thin phit hop cho timg cd thé
banh nhén, Dudi day 12 mot sb vi du v8 ding thude theo c4 thé dbi véi mot s6 nhom thube
Iwéng thin cu thé.
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Bing 12.1. Cée nhom thude hsong thin

- Thudc chdng logn thin

- Thudc chéng trim cam

- Thuc binh thin

- Thude gidi o du )

- Céc thudc khéc (chét kich thich, thudc didu trj nghién ma tay...)

1. DUNG THUOC THEO CA THE b1 v6'1 CAC THUGC CHONG LOAN THAN

Pa hinh di truyén lién quan dén céc dich cita thudc chéng loan thin c6 anh hudng
16n dén sy dao-déng v& hidu qué didu irj. Nhidu nghién ciru d3 tap trung vao céc gentrong
hé théng dfin truyén thin kinh théng qua receptor dopaminergic vA serotonergic. Két qua
cho thiy mbi lién quan chit ché giita da hinh gen ma héa receptor Dopamin D2 (DRD2),
Doparmin D3 (DRD3), serotonin 1A (HTR14), serotonin 2A (HTR24) v6i dap tmg didu
tri loan thin (Bang 12.2). Bén canh céc gen tryc tiép lién quan t6i hé thng truyén tin
hi€u, gen mi héa protein chira ngdn tay kém (ZNF)8044 ciing 1a mdt gen duge cha ¥
nhidu trong céc nghién ciru GWAS. Alen bién thé clia gen ndy ((ZNF)8044 - 151344706)
lién quan dén céc bat thiémg v& két nbi théng tin nfio & cac bénh nhan tam thin phan liét.
Ngudi ta chura biét co ché chinh x4c ciia sy lién quan gitta chire ning sinh hoc ctia protein
nay véi hoat dgng ndo,

Bang 12.2. Céc da hinh gen lién quan dén thay d6i hiéu qua didy i

cila thude chong logn thén
3 = - . RE- oA SO S
E G k- % qué : P Thay d6i vé ch nang
. 1IN 1im siug . proten
DRD2 141C del Thay ddi ddp tmg ¢6 | 0,65 | Gidm biéu hién protein
| ¥ nghia 1&m sang
DRD3 Ser9Gly Thay déi d4p ting c6 | 0,82 | Giam 4i lyc gin ligand,
y nghia 1am sang gidm hitéu qua truyén tin
HTRIA C1019G Cai thién céc trién T#ng biéu hién HTR1A
chitng 4m tinh
HTR24 T102C Thay d6i dap ¥mg co | 0,61 | Gidm biu hién protein
(1s6313) ¥ nghia 1dm sang

153

-




https://trungtamthuoc.com/

T
 Kétqu#
:;g% IAm sang
Hisd52Tyr | Thay dbi dap tmg c6 | 0,18 | Gidm 4i lyc gin ligand,
(rs6314) v nghia 14m sang gidm hiéu qua truyén tin
ZNF8044 | Rs1344706 | Cai thién cac trigu Tang biéu hién protein
chimg duong tinh |

Da hinh di truy?n lign quan dén tic dung khéng mong mubn cia cic thube chéng
loan thin duge quan tdm nhiéu hon so véi cic da hinh di truyén lién quan dén higu qua
didu tri bdi ddy 13 vAn @& 16n trong st dyng nhom thudc ndy, Théng ké cho thiy ty I¢
khong tuin thi phic ¢ didu tri 1én dén 42% & bénh nhan ding thudc didu trj tim thin
phén liét. Ly do chu yéu 13 céc tac dung khdng mong mmdn, trong d6, ddng chi ¥ nhit 1
tac dung ting cn, rbi loan vin déng mudn va mét bach ciu hat.

Ting cfn 1a mdt tac dung khong mong mudn nghidm trong va thudng gip trong
ding thude chéng logn thin, khoang 30% bénh nhin ting trén 7% trong lugng co thé.
Nhidu bing chitng cho thidy da hinh gen mi hoa receptor serotonin 2C (HTR2C) va
melanocortin 4 (MC4R) c6 lién quan dén ting can do thubc chéng loan thin. Céc protein
mai cic gen ndy md héa dong vai tro quan trong trong didu hoa cim gidc thém in va do
&6 cé lién quan dén sy ting can.

Mét bach céu hat 13 tic dung khéng mong muén hiém giip khi ding clopazin, v4i
tin suft khoang 0,8 - 1,5% trong nim didu tri d4u tién, nnng c6 thé gy tir vong. Pay 1a
nguyén nhin din dén xu hiéng gidm st dung clopazin mic dit hiéu qua tét trong didu tr}
t4m thin phén ligt. Nhidu nghién cfra d& cho thiy mot sb alen bién thé cha gen HLA, diic
biét 1 alen HLA-DOBI 15113332494 ¢6 lién quan dén hign tugng mét bach céu hat khi
ding clopazin. Voi vai trd d6, trén thi trwdng. di cé kit thwong mai PgxPredict:
CLOPAZINE phyc vu cho viéc xét nghigm phat hién alen bién thé nay nhdm dy dosn
nguy co méat bach cu hat & bénh nhén 6 chi dinh dimg clopazin. Xét nghiém nay c6 d6
nhay 21% va 49 déc higu 98%.

Réi loan van dong mudn 1& mét logi rbi loan vin ddng todn thin gip phai & 25%
bénh nhén didu trj 14u dai bing cac thube chéing loan thin thé hé 1. D3 co nhing bing
chimg v& anh hwémg cia da hioh cac gen CYP2D6, DRD2 vi HTR24 dén nguy co gip
phai tic dyng khdng mong mubn nay.
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Béing 12,3, Cac da hinh gen lién quan dén tdc dyng khong mong muén
Khi dimg thudc chong logn than

mg}(;e & - Két \_g\nﬁ
0% 1din Sang, .,
Lién quan dén téc dung gy ting cdn
HTR2C | C759T Téng trén 7% trong 5,4 | Anh hudng dén sy gin
Irgng co thé yéu t6 phién ma vio

promoter ciia gen, 1am
thay déi biéu hién
protein

MC4R 15489693 Tang cin Chura 16

Lién quan dén tac dung mat bach cdu hat

HIA4- G6672C Giam bach céu trung tinh | 16,9 | Chira 3
DOBI < 500/mm*

Lién quan dén réi loan van déng mudn

CYP2D6 | *3,%¥4,%5, R&i loan vin dong mudn | 1,83 | Gidm hoat tinh enzym

*6, *10
DRD2 Rs1800497 | R&iloan vin déng mudén | 1,3 | Ting 56 hrong
receptor DRD2
HTR24 | T102C Réi loan vén dng mudn | 1,64 | Giam bidu hién
protein, gidm ai Iyc
gin ligand

HSPG2 Rs2445142 | Réiloan vin dong mudn | 2,09 | Ting biéu hién protein

Cho dén nay, viéc ap dyng dit lidu kiéu gen vio lam sang dbi vai cie thubc chéng
loan thin chi yéu 14 véi cdc enzym chuyén héa CYP, dic biét 13 CYP2D6 va CYP2C19,
Bang 12.4 tdng hop céc khuyén cdo vé diéu chinh lidu cia thudc chdng loan thén theo
loai kiéu hinh CYP mi FDA va Co quan Dugc phim chiu Au (EMA) yéu chu ghi trén
nhéin thudc.
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Bing 12.4. Khuyén cdo diéu chinh liéu cia cée thubc chong loan thin
dhra trén kidu hinh enzym chiyén hda

T§ 1§ thay a6i" "}

#2 v li¢n dwa trén -

hay dbi vé dugc Thay déi doc | . trong
ong hoc (%) tinh/ hi¢n qui ¥ nghiéi
TIM M UM | ciru 1am ]
Thioridazin |CYP2D6 | 42 | 83 | 125 [ 153 [Chico dirlidu  |Bing Xem xét
dwge déng hoc  |ching han |diéu chinh
ché v& doc |lidu
tinh
Aripiprazol |{CYP2D6 | 66 |90 | 115 | 139 |Pham vi didu tri }Bang Xem xét
rong, khong thay {ching 1am |diéu chinh
déi vé ddp img, |[singhan  |liéu & kiéu
ngoai trir & kiéu |ché hinh UM
hinh UM ¢ thé
lam gidm hiéu
qué diéu tri
Clopazin |CYP1A2 Khéng bj chuyén |Khéng ¢6 |Khéng cin
hoa boi cde CYP |bing ching |thiét
cd tinh da hinh  |1am sang
Risperidon |CYP2ZD6 | 56 | 88 | 119 | 146 |Lo ngai vé d6 an |Cobing  |Thay
todn & ngudi kidu |chimg 14m |thuée &
hinh PM sing v8 nhitng
higu qua va [ngudi
doc tinh  |mang kidu
hinh PM,
UM, IM
Diazepam |CYP2C19| 51 |81 | 109 | 138 |Chicodirliéu  |Khdng c6 [Khdng cb
dwoc déng hoc | bing chiing |khuyén
lim sang  |cao
Atomoxetin |(CYP2D6 Chicodirliu |Khéngcd |Xem xét
drgc dong hoc | bang chimg thudc thay
sobd, khong &t |[limsang  |thé & kidu
dé tinh toan didu hinh UM
chinh liéu
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2. DUNG THUOC THEO CA THE P01 vl CAC THUOC CHONG TRAM CAM

"Khoéng 30% bénh nhén trdm cam khéng hdi phuc hoan toén sau nhidu phac db didu
trj khac nhau. Dép (g diéu trj chéng trAm cam phu thudc vio hai yéu tb quan trong 1a
d¥c diém lam sang va diic diém di truyén clta bénh nhin. Nhiéu gen khic nhau 43 duge
x4c dinh 12 c6 4nh hudng déng ké t4i dap tmg didu tri coa thube chéng trim cam, trong
do, 8 gen dugc trinh bay dudi diy duge cac nghién ctu GWAS ghi nhén 13 ¢6 dnh hudng
1ém nhat,

Céc thude huéng thin néi chung v thube chéng trdm cam noi riéng duge chuyén
héa & gan chit yéu bai hai enzym CYP2D6 va CYP2C19. Pay déu 13 nhitng thubc c6
pham vi didu tri hep, do d5, sy da hinh ctia gen CYP2D6 va CYP2C19 c6 thé gdy ra nhitng
thay d6i 1on vé hoat tinh chuyén hoa thudc va v ndng d¢ thudc trong huyét twong, gay
ra nhitng thay d8i dang ké vé dap tg thudc, diic biét 13 tac dung khdng mong mudn. Véi
nhimg y nghia 14m sdng quan trong va sur da hink gen mé héa, CYP2D6 v CYP2CI9 t1&
thanh nhitng gen duge nghién ¢t nhiéu nhét trong mébi lién quan véi céc thudc hréng
thin, Sy da dang vé kidu hinh twong tmg véi kifu gen cla hai enzym ndy dugc tf)ng_ hop
& Bing 12.5.

Mbt 1y do khac khién dir lidu vé kiéu gen CYP2D6 va CYP2CI9 duge tng dung
nhiéu trong 1Am sing 13 boi xét nghiém phat hién bién thé cia hai gen ndy rét théng dung,
véi b kit AmpliChip CYP450 (Roche Molecular System). DAy 13 xét nghiém gen dugc
dAu tién duge FDA phé chudn dé img dung trong 14m sang. B kit nay cho phép sing loc
duge 33 alen bién thé ciia CYP2D6 va 3 alen bién thé ctia CYP2CI9. Ciing v6i sy phé
chuén by kit néi trén, niim 2005, FDA d3 dua ra khuyén céo v& viéc bd sung théng tin
lién quan dén kiéu gen CYP2D6 va CYP2CI9 trong nhan thudc ciia 20 thudc huéng thin,
trong d6 chii yéu 13 céc thubdc chéng trim cam ba véng v thude frc ché thu hdi serotonin
chon loc.

Dya trén rét nhiéu bing chimg thu dugc ti cic nghién ciru 1Am sang v& lién quan
gitta kiéu gen, kiéu hinh CYP2D6 va CYP2C19 véi ddp tmg didu tri, Uy ban Thirc hanh
gen dugc trong 14m sang d3 dua ra cic huéng din didu trj clia mét sb thudc chéng trim
cam ba vong dya trén kiéu hinh ciia hai enzym ndy (Bang 12.6 va Béng 12.7).
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Biing 12.5. Da dang kidu gen va kidu hinh CYP2D6 vi CYP2CI9

4 Kiéihinh - Vi du vigu i8I0 alén trong KiEWEeh
CYP2D6
Chuyén héa siéu nhanh - UM (1 - 2%) | (*1/*1)xN, (*1/*2)xN, (¥2/¥2)Xn
Chuyén hoa nhanh - EM *1fH], *1/%2, #1/%9, *1/+41, *41/%41, *1/%5,
(77 - 92%) *1/%4
Chuyén hoa trung binh - IM *4f¥41, *5/%9, *4/*10
2 -11%)
Chuyén héa kém - PM R4 KL HI[k4 B5/ES K5[HG
(5 - 10%)
CYP2C19
Chuyén hoa siéu nhanh - UM *17/%17, *1/%17
(5 - 30%)
Chuyén héa nhanh - EM *1/*1
(35 - 50%)
Chuyén hoa trung binh - IM *1/42, *1/%3
(18 - 45%)
Chuyén héa kém - PM *Q*D #D[*3 *3 /%3
(2 - 15%)

Bang 12.6. Huémg dén diéu tri doi vi amitryptilin va nortriptilin
dwa trén kiéu hinh CYP2D6 ciia CPIC

lm%fngh’ia
trong lim sing

wo ]
& 1<1Cu hink;

=
Khuyén cdo vé dif’iu tri

s

Chuyén héa |- Téng chuyénhéa  |Trénh ding thubc chbng
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Béng 12,7, Hiéng dén diéu tri doi véi amitryptilin
diea trén kiéu hinh CYP2C19 cita CPIC
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Bén canh cic enzym chuyén héa, dap tmg voi cac thudc chéng trim cam cdn bj anh
huréng boi mot yéu td duge dong hoc 13 bom P-gp. Péy I logi bom téng thube chir yéu
qua hang rio man no, do d6, 4nh hrdng nhidu dén ndng dé trong nio cla nhiéu thubc
chéng trim cidm nhu: citalopram, venlafaxin, despiramin, paroxetin va amitriptilin. Cac
nghién cira v& lién quan gitta da hinh gen m# hoa P-gp (gen MDRI hay con goi 14 gen
ABCBI) véi dép img ciia céc thubc chéng trim cam cho két qua rét trai ngwgc. M6t phin
tich meta dya trén 16 nghién cfru gen dwoc d4 két lugn c6 2 SNP clia gen ndy lién quan
chiit ch& t6i hién qua didu trj trAm cam bai cdc thube 12 co chét cia P-gp. Alen C
(rs2032583) phd bién & ngudd da tring chiu Au vi ngwdi M§ Latinh va alen T
(£s2235015) phd bién & nguéi M Latinh 13m gidm ty 18 t4i phét trhm cim. Nhimg truong
hop 6 da hinh v& gen ABCEI c6 thé can nhic thay thé bing mot s6.thube ching trim
cam khéng phéi 12 co chit ciia P-gp nhur mirtazapin, bupropion va fluoxetin.

Bén canh céc gen li€n quan d&n duge d6ng hoc, céc gen lign quan dén dich tic dung
ctia thubc chdng trim cim ciing anh huéng dén d4p fmg ctia thudc. Gen FKBP5 (FK506
binding protein 5) ma héa cho m{t protein kiém soat sy nhay cam clia glucocorticoid
receptor. Ngoai ra, protein ndy con tham gia vao nhidu con dudng trayén tin higu c6 thé
inh huéng t6i bénh sinh tdm thén kinh va hoat tinh chéng trim cdm cia thude. Mot sb da
hinh gen FKBP5 d3 dugc ching minh c¢6 lién quan t6i hiu qué cia nhiéu loai thudc
chéng trim cdm khic nhau. Mot phin tich meta cho thy hai bién thé rs1360780 va
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1$3800373 thwomg gip & nhitng ngudi da teing ¢ dép (g 8t voi thudc chdng trdm cam
trong khi bién thd rs352428 ¢6 xu hudng nguoc lai. Trong khi @6, vAn hai bién thé
rs1360780 va 153800373 lai khong anh hiréng t6i dp tng didu trj & ngudi chau A. Két
qué ndy cho thiy nhitng klyén céo 1am sang dya trén kiéu gen phai dya trén timg chiing
tdc cu thé,

Yéu t§ huéng than ngudn ge tir nfio (BNDF) 13 mét protein thuge ho yéu tb ting
trudng, duge cam g bdi noron hudng thugng thin va can thiét cho hoat @ng clia noron
thé van. Protein ndy tham gia bao v& thin kinh va han ché sy phi dai hdi héi mé do céc
thudc chdng trim cim. BDNF con tham gia vio hoat ddng khac nhau cia hdi hai ma va
lién quan dén tri nhé. Pa hinh gen mé hoa BDNF lam thay thé Val & vi tri 66 bing Met
d4 dugc chimg minh lién quan dén lueng sin xudt BDNF & héi hai md va dap tmg voi
thude chéng trim cam. Nhitng ngudi chéu A mang da hinh ndy c6 dép img nhanh hon va
it t4i phét hon khi ding céc thube vic ché t&i hip thu serotonin chon loc. Tuy nhién, mbi
lién quan ndy khéng dugc ghi nhin & ngudi da tring. Nguge lai, mot nghién ciru trén
ngudi da tring cho théy kidu gen da hinh twong tmg v&i Met ¢6 nguy co tai phét cao hon
6 14n khi didu trj bing cac thudc trc ché t4i thu hdi serotonin - noradrenalin (SNRI) hoiic
thube chdng trdm cim ba vong.

Guanin nucleotide binding protein beta polypeptide 3 (GNB3) thugc ho protein G
cb vai trd quan trong trong con dudng truydn tin higu néi bao ciia nhiéu receptor. Bién
thé 825 C>T cia gen md héa GNB3 1am kich thich cac con duémg truyén tin hi¢u, bién
thé nay duge chirng minh 13 lién quan t6i ddp tmg v6i thude chdng trdm cdm. Mdt nghién
et & ngudi da tréng cho thiy bién thé ndy lién quan t61 tAc dung ting cén, gidm mét ngl
& nguéi diing nortriptylin nhung khéng énh hwéng dén cac trigu chimg vé tim trang clia
banh nhén trim cdm. Bién thé ndy chiém t6i 77,9% ngudi My gbc Phi, do d6, rit cin co
nhitng nghién ciru v& mbi lién quan véi ddp {mg thude trén cong d6ng nay. i

KET LUAN

Ung dung cia gen dugc trong ¢4 thé héa vige ding thude hudng thin chi yéu dya
trén dit ligu kidu gen CYP2D6 vi CYP2CI9 v6i nhitng hudng dan didu chinh liéu cho
timg kidu gen khac nhau, Didu ndy rit c6 ¥ nghia trong 1am sing béi hiu bét céc thude
huéng thin déu co pham vi didu tri hep va ddc tinh ceo, giip han ché tdc dung khéng
mong mudn va cii thién sy tufn thi didu tri, c4i thién hidu qua diéu trj.
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Chwong 13
DUNG THUOC THEO CA THE
pO1 vO'1 THUOC TIM MACH

MUC TIEU HOC TAP

Phdn tich dwpc cdac Kiéu da hinh anh huedng 161 tac dung ciia thudc tim mach.

Céc bénh Iy tim mach’li mdt nhdém 1én bénh-cd diic diém 12 chiju anh hucmg clia rht
phidn yéu 16, D& didu tri cAc bénh ndy ¢ t6i 13 nhém thuoc, ngoéu ra con nhién dwdi
nhém. Tuy nhién, dap ung ctia ngudi bénh v&i cic thudc difu trj tim mach lgi rit
khéc nhau. - ’

C6 thé liét k& ra 5 nhém gen co lign quan dén sy khac biét trong dAp mg thudc
tim mach: .

- Nhom gen lién quan dén dugc dong hoc cta thude. Cytochrom P450 nhr 2C6 va
C9-19 thuong gip nhét, ngodi ra con cb ho cic protein ABC ciing c6 anh hwéng.

- Nhém gen lién quan dén dwoc Iire hoc ciia thubc nhu: Cac enzym bj Ge ché béri
thudc (enzym chuyén angiotensin, HMG- CoA reductase), cdc receptor lién quan dén tac
dung cia thufic (receptor B-adrenergic, receptor angiotensin I va IT) va céc lipoprotein bj
thay ddi biéu hién trong huyét twong (apoE, apoB, apoCIIl, CETP).

- Cac bénh 1§ va con dudng chuyén hoéa lién quan dén kiéu da hioh gen & nhitng
bénh nhan deng duge didu trj mdt thude thir ba (thude khac) vi du céc gen trong con
dudng giy viém.

~ Co ché sinh 1y, strc khoe nhwr tudi, gi6i, dan tdc, cin ning dnh hudng dén téc dong
ctia kiéu da hinh gen.

- Cubi cling, c4¢ gen nhay cam v6i céc yéu td méi trudng nhu: Ché d &n, hit thude,
8 nhiém... ciing déng vai trd quan trong trong dap tmg clia nhidu thudc.

Do anh hu:o'ng ciia cac yéu t4 trén ma viée phat trién cac thudc tim mach méi va sit

dung céc thubc d3 c6 sin cAn quan tim tdi cdc kiéu da hinh niy & diéu chinh liéu cho
timg c4 thé, nhim trénh céc tac dung khéng mong mudn.

Bénh tim mach 13 m6t nhém cac bénh vdi nhiéu nguyén nhin bénh Iy khéc nhau,
cdc bénh tim mach c6 tlié chia ra thanh ha1 phdm chinh: Bénh ly v& hé tudin hoan va cic

ri loan chuyén hoa Céc bénh Iy v& hé tuén hoan nhur: Tang huyét ap, thiéu méu co t1m,
nhdi méu co tim cip, xo vita ddng mach... Cac bénh ve 16 loan chuyén héa gbm: Tiéu
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dudmg, hdi chimg chuyén héa, Céc thudc didu tri bénh tim mach bao gbm: Thudc chong
dau thit ngyc, thudc chéng ting huyét ép, thude chdng loan nhip tim, thubc chéng co
mach, thudc gin mach, thudc chéng d6ng maw, thude chdng ngung két, thudc chdng dai
thio dwémg, thude chéng viém va thude gidm lipid mau. Do bénh tim mach c6 4nh hudmg
dén céc t6 chirc va chirc niing khic ngoai tim va mach, thude chita bénh tim mach c6 thé
mo réng dén céc nhom thude nhu: Thude didu trj bénh tuyéu giap, thudc cai nghién thube
14, thudc tranh thai, thuc tr lidu thay thé hormon, cic thudc nay d&u anh huéng dén chirc
nang cua hé tim mach.

1. CAC GEN LIEN QUAN DEN DU'Q'C PONG HOC CUA THUGC

Rit phigu thude tim mach 13 nhitng phén tir thin lipid, do dé chju dnh hudng cia 4
giai doan duge ddng hoc: Hép thu, phan bd, chuyén héa va thai trir. Céc gen m3 héa cho
c4c enzym chuyén hoa thude, cic gen ma hoéa cho cac protein vin chuyén thude va.cic
chét chuyén héa cia thude 13 céc gen anh hudng 16n dén qué trinh drge ddng hoc cfia
thudc (Hinh 13.1). Mic dit cic enzym lidn quan dén chuyén héa cia thudc phan 16n duge
tim thiy & gan, céc enzym nay ciing dugc biéu hién trong cic md khic.

1.1. Cac enzym chuyén héa thudc

Céc enzym chuyén héa pha I lién quan dén cac thude tim mach chi yéu 13 ho
CYP2C, CYP2D, CYP3A. Déi v&i cac thude cb khoang diéu tri rdng nhu propanolol,
kiéu da hinh ctia CYP2C9 c6 thé coi nlur khong gay hau qua gi trén [8m séng. Trong sb
cdc CYP2C, CYP2CI19 tham gia rit it vio chuyén héa cia céc thude tim mach nhw
metoprolol va wafarin, CYP2C8 déng vai trd quan trong trong chuyén hoa thudc tidu
dwdmg, do d6 cb dnh hudng gidn tiép dén hé tudn hoan. Céc enzym CYP3A tham gia vao
chuyén héa gin nhir 50% céc loai thuSc cb trén thi trrdmg, vi vay theo Iy thuyét, ching
thirdmg 1ién quan dén tac dung khéng mong mmdn hoiic cic twong tic thube - thudc.
CYP3A4 duge coi 1a enzym co hoat tinh chii yéu trong cdc CYP3A lién quan dén thudc
tim mach. Mic di cd nhiing biéu hién khac nhau cita CYP3A4 va CYP3AS trén céc cd
thé nhung theo cac nghién ciru sy bidu hién khic nhau ndy khong anh hudng nhidu dén
hoat tinh CYP3A. Mét s6 CYP khéc nhur CYP1A1, CYP2A6, CYP2B6 ciing lién quan
dén chuyén héa cée thube tim mach. Mt sb kidu gen cia CYP2AS ciing cho thdy lam
giam hoat tinh cia enzym, do dé inh hudong dén chuyén hda cic thudc nhwr nicotin,
conmarin,

Mot sé CYP khdc nh CYP1A1, CYP2A6, CYP2BG6 ciing lign quan dén chuyén héa
céc thube tim mach. M6t sb kidu gen ciia CYP2AG ciing cho thiy lam gidm hoat tinh clia
enzym, do d6 anh hrdng dén chuyén héa cac thube nhr nicotin, coumarin,

Hién tirong da hinh gen da due phét hién & rét nhiu enzym chuyén héa thude pha
I, tuy vay chiing thudmg it anh hudng dén cdc thudc tim mach. Qué trinh acetyl hoa
procainamid chiju anh huéng ctia N-acetyliransferase-2 (NAT-2). Céc c4 thé mang kiéu
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gen acetyl hoa chidm s& d& bj hoi chimg lupus ban d6 gy ra béi thubc hon cdc céc thé
mang kiéu en acetyl héa nhanh, Dbi véi enzym UDP-glucuronosyl-transferase (UGTSs)
m&i phét hién thiy thubc tranilast (diing cho céc bénh nhéin diit stent khéng dirge thirong
mai héa) 1& c6 anh hudng cia kidu gen trén 18m sang. Cac ca thé mang dong hop tir
(TA)7 clia gen UGT1AL1 ¢ ndng d6 bilirubin huyét thanh cao hon so -véi céc cd thé
mang alen (TA)6. Kidu gen ddng hop tir (TA)7 ¢6 lién quan dén hoi ching Gilbert va
lim ting ngny co bilirabin mau cao giy ra boi tranilast gip & 2% bénh nhin Au My
nhung it gip & cc bénh nhén chau A. Kiéu da hinh gen ciia enzym sulfotransferase
chira duge nghign ctru, Glutathion S-transferase ¢6 lién quan dén qu4 trinh khir dc cac
chit chuyén héa chia thude 14 va dudng nhu ¢6 4nh hudmg dén thudc tim mach.

1.2. Cic protein vin chuyén

Chuyén héa thudc khong phi 14 yéu t6 duy nhit anh huéng dén dugce dong hoc cia
thu$c. Hé thbng vin chuyén thube ngay cang dirge chit ¥ dén vai trd ciia chiing trong viée
phén b6, hip thu & dudng tiéu hoéa va thai trir & thin cha thude. C6 5 hé thbéng chit vén
chuyén vio ciia thube:

- Céc chit van chuyén anion hiru co (QATPS).

- Cac chét vin chuyén cation hitu co (OCTs).

- Céc chét van chuyén dipeptid (PEPTSs).

- C4c chit van chuyén nucleosid (CNTs).

- Cac chit van chuyén monocarboxylat (MCTs).

Viéc vén chuyén ra khoi t& bao va ra khoi co thé clia cac thudc va cac chit chuyén
héa chil yéu do céc chét van chuyén ABC (ATP-binding cassette transporter). Ho céic chit
vén chuyén ABC c6 thé duge chia thanh 7 dwdi ho. Gen ABCBI (con ¢6 tén 13 gen da
khang thubc MDR1) ¢6 vai trd trong qud trinh kliténg thubc ddc t& bao b cac té bio ung
thur thong qua qud trinh bom thai thude ra khoi té bio. Gen ndy mé héa cho céc chét van
chuyén thude chinh P-glycoprotein (P-gp) biéu hién & rudt, thén, nio, gan vi cac co quan
khac.

P-gp vin chuyén rdt nhidu thuc qua té bao than va rudt vi vay dong vai {rd quan trong
trong phén bd va thai trir thudc. Rét nhidu thudc 12 co chit, chét hoat hoa, chét e ché cia
P-gp. M6t s6 thuéc vira 1 co chét, vira 1 chét tic ché P-gp, trong khi cic thube khac chi
13 chit trc ché (nifedipin) hodic co chit (digoxin). CYP3A va P-gp ¢6 chung nhidu co chit
(digoxin) va chét didu hda (verapamin - trc ché), do d6 ho enzym va chét vin chuyén nay
phéi luén dirge xem xét clmg nhau. Trong mdt s6 trrdmg hop chiing bd sung tic dung cho
nhau. Ddc biét 14 mibefradil, chit trc ché kénh calci viva 1 co chit vira 1 chit e ché cta
ca CYP3A va P-gp, dibu ndy giy ra cc tac dung khéng mong mudn nghiém trong lam
thudc nay bi rtit gidy phép. Kiéu da hinh ctia P-gp lam thay ddi biéu hién cita P-gp, do d6
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1am thay ddi phoi nhiém thubc trén bénh nhin. Pic biét kidu da hinh 3435C/T cita gen
ABCB1 13m giam biéu hién ABCBI trong dwong tiéu héa lam ting phoi nhiém digoxin
trén bénh nhan. C4c bénh nhiin mang kiéu da hinh nay cin sir dung lidu ti thidu cac thube

tim mach 12 co chét ctia P-gp.

Bing 13.1. Cic enzym chinh pha I, pha IT va cic chit vin chuyén Tién quan

ach

[

Cidc chiit d6i vin aldosterol

O

Chit |
ks 'y A
vin chuyén 3

Spironolacton ABCBI

Chit d6i v@n receptor angiotensin

i

Candesartan 2C9

Irbesartan 2C9

Losartan 3A-2C9 | ABCBI1

Valsartan 2C9 '

Céc chit ikc ché engym chuyén angiotensin

Captopril 2D6 QATP, PEPT

Enalapril 3A OATP,.PEPT

Losartan 3A

Cic thudc chong tiing huyét dp khic

Clonidin “ 2D6 OCT1

Debrisoquin 2D6, 2D7P2, 2DRP1/P2 ABCBI1

Guanoxan 2D6

Prazoxin ABCBI, ABCGZ,
OCT1

Reserpin ABCBI1

Spironolacton ABCBI

Thudc ike ché cam gide thém in

Amphetamin 2D6
Dexfenfluramin 2D6
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& o |- (CYP450 vin chuyén

Fenfluramin 2D6

Thubc chéng két tp tidu ciu

Clopidogrel 3A

Dipyridamol ABCBI

Ticlopidin 2C19 .

Thudc ching logn nhip tim

Amidaron 3A, 2D6, 2C8 ABCBI

Dysopyramid 3A

Encainid 2D6

Flecainid 3A, 2D6

Lidocain 1A2, 2A6, 3A4, 2D6 ABCBI1

Mexiletin 1A2, 2D6

N-Propylajmalin 2D6

Procainamid 2D6 OCT

Propafenon 1A2, 3A, 2D6 ABCB1

Quinidin 3A ABCB1, OATP,
OCT

Spartein 2D6

Verapamin 3A, 2C8

Céc thube khéng vitamin K

Acenocoumaro] 1A2, 2C9, 2C19

Wafarin 1A2, 3A, 2C8, 2C9, 2C19

Céc thubc diéu tri ddi théo dwong

Glimeprid 2C9

Glipizid 2C9
Glyburid/glibenclamid 34,209
Nateglinid 34, 2C9, 2D6
Phenformin 2D6
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Chit

_ vin éu-yén
Repaglinid ‘ 3A,2C8
Rosiglitazon 2C8, 2C9
Tolbutamid 2C8, 2C9, 2C19
Troglitazon 3A, 2C8
Ciic thuée chen B
Acebutolol ABCBI
Alprenolol 2D6
Atenolol ABCBI
Bisoprolol 3A -2D6
Bufuralol 1A2 - 3A-2C19 -2D6
Bunitrolol ABCBI
Bupranolol 2D6
Carvedilol 1A2 -2C9 -2D6 - 2E1 ABCBI
Celiprolol 3A ABCBI1
Labetalol 2D6
Metroprol 2C19 - 2D6 ABCBI
Nadolol ABCBI
Pindolol 2D6
Propanolol 1A2 - 3A - 2D6- 2C19 ABCBI, OCT2
Talinolol ABCBI1
Timolol 2D6 ABCBI
Céc thubc chen kénh calci
Amlodipin 3A
Bepridil 3A ABCBI1
Cinnarizin 2D6
Diltiazem 3A-2C9-2D6 ABCBI1
Felodipin 3A

168




https://trungtamthuoc.com/

Flunarizin

Isradipin 3A

Lercanidipin 3A

Mibefradil 1A2-3A-2D6 ABCBI1
Nevirapin 3A

Nicardipin 3A-2C9-2D6 ABCBI
Nifedipin 3A-2C9-2D6 ABCBI
Niludipin 3A

Nimodipin 3A -2D6

Nisoldipin 3A

Nitrendipin 3A-2D6 ABCBI
Perhexilin 2D6

Verapamil 1A2 - 3A - 2C8 ABCBI, OCT1
Cdc glycosid tim

Digitoxin 3A ABCBI1
Digoxin 3A ABCBEBI1, OATP
Cic thuée lpi tiéu

Amilorid 0OCT2
Bumetanid OAT4
Furosemid UGT1AS8

Indapamid 3A - 2D6 - 2C9

Triamteren Sulfotransferase OCT2
Tienilic acid 2C9

Torasemid 2C9

Céc thuéc ha lipid mdu

Atorvastatin 3A ABCBI
Cerivastatin 3A-2C8

Fluvastatin 2C¢9
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4 Enzym "
i _ Co chét ' ~ (CYP450 v pha IT v
Lovastatin 3A ABCB1
Pravastatin 3A ABCB1, MCT,
OATP
Simvastatin 3A
Rosuvastatin 3A

2. CAC GEN LIEN QUAN PEN DUFQ'C LU’C CUA THUGC

C6 rht nhiéu dich dugc 1y nhw: Receptor, enzym, kénh ion, lipoprotein, yéu t& két
t8p va con dudng truyn tin hiéu dwoc phin b va bidu hién khéc nhau & cic md va té
bao. Su bién d6i v& kidu gen cua céc dich ndy c6 thé 13m bién ddi 4i lyc cha hodc sin
phim chuyén héa ctia thuc do @6 lam thay ddi tac dung. Pbi véi cic thude tim mach céc
kidu da hinh chinh anh hudng dén dich dugc Iy ¢6 thé ké dén 1a:

- g=adducin (ADD1) (Gly460Tmp).

- Angiotensinogen (AGT) (Met235Thr).

- Angiotensin-II receptor type 1 (AGTR1) (A1166C).

- Angiotensin-converting enzym (ACE) (insertion/deletion [I/D]).
- Apolipoprotein E (APOE) (e2/¢4).

- f2-Adrenoreceptor {ADRB2) (Argl6Gly).

- Bradykinin receptor B2 (BDKRB2) (C-58T).

- Cholesteryl ester transfer protein (CETP) (B1/B2).

- Factor V Leiden (F3) (Arg506GIn).

- Hepatic lipase (LIPC) (C-514T).

- HMG CoA reductase (HMGCR) (SNPs 12 and 29).

- Glycoprotein Tlla (ITGB3) (P1 A1/A2), and

- Kénh kali (KCNE2) (T8 in MiRP1).

Téc ddng cuia cac kifu da hinh trén duoc tdng két trong Bang 13.2.
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=T :
‘&

ADRB?2 B2-Adenoreceptor Albuterol, Tac dyng diéu tri

(Argl6Gly) Isoproterenal |5y tim bj thay doi

KCNE2 (T84 in  |Kénh K+ Sulfamethoxazol, | Héi chirng QT' dai

MiROI) trimethoprim gay ra bdi thude
trén ca thé mang
kiéu da hinh

a-Adducin c-Adducin Hydrochlorothiazid Téc dung ha huyét

(Gly460Trp) dp manh hon trén
céc ci thé
460Gly/Trp

CETP (B1/B2) Cholesteryl ester Pravastatin Tac dyng lam

transfer protein chdm qua trinh vita

xo ddng mach béi
pravastatin trén cd
thé B1B1

APOE (E2/E4) Apolipoprotem E Statin, HRT, vitaminK |Mirc d§ gidm
cholesterol va thay
d61 nong 46
apolipoprotein
khac nhau

ACE (I/D) Angiotensin-J- Hydrochlorothiazid, Téc dung manh va

converting enzym enalaprilat kéo dai hon trén ca

thé mang alen
ACEQD

GPIIla (PIAl/  |Glycoprotein Il Thude chéng két thp  |Ca thé mang PIA2

A2) tidu cau (aspirin, d4p tmg véi thudc

abciximab) kém hon

Factor V Leiden |FactorV Estrogen, thude tranh Téing nguy co

(Arg506Gin) thai dudng uéng huyét khoi tinh
mach

AGT Angiotensinogen Cac thudc ha huyét 4p |Giam huyét 4p va

(Met235Thr) gidm phi dai tdm
that trai

AGTRI Thy thé Angiotensin- |Chét ddi van Tang dap ‘mg véi
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Thude

~ gfdahinh ge ) .
(A1166C) Angiotensin-1l angiotensin 1 trén
type 1 receptor bénh nhan thiéu
méu co tim va ting
xo cirng dng
mach chii trén
bénh nhin cao
huyét ap
BDKRB2 Bradykinin receptor | Thudc trc ché men Ho lién quan dén
(C-58T) B2 chuyén thuécz tic ché men
chuyén
LIPC (C-514T)  |Hepatic lipase Céc statin Anh huémg dén
thay d6i ndng do
HDL-cholesterol
HMGCR (SNPs  |3-hydroxy-3- Pravastatin Giim ndng do
12 and 29) methylglutaryl- cholesteol toan
coenzym A phén vi LDL-
reductase cholesterol it hon

3. THUOC CHONG KET TAP TIEU CAU

Tiéu cu déng vai trd quan trong trong hién trgng ddng méu cip, bao gdm ca con
nhdi mau. Pidu trj chéng két tip tiéu chu dua trén viéc e ché mét vai con dudng nhr:
Sén xuft thromboxan A2, hoat hda ADP, hofic GPIIb/ILIa gin fibrinogen, Aspirin duoc
st dung rong rdi nhr thudc chéng két tap tidu ciu dé ngin ngira hién twgng hinh thanh
cuc méu d6ng trong long dong mach. Co ché tac dung cia aspirin 1a trc ché con dudng
thromboxan A2 bing cich acetyl héa khong thusin nghich cyclooxygenase-1 (COX-1) &
tiéu chu. Tuy nhién, trén thyc té c6 10% bénh nhan tim mach bj khang aspirin. Kiéu da
hinh ciia COX1 dudng nhir khong tham gia vao hién tugng khéng aspirin.

Kiéu da hinh P1A2 ctia gen ITGB3 mi hoa phin GPIIla cita phirc hop GPIb/Ila
[3m tang hién twong két tap tiéu cdu va duge coi la yéu t6 nguy co ciia bénh nhin mach
vanh cfp d4 duoc diéu trj bing aspirin. Céc nghién ciru cho thy aspirin trc ché két tap
tién cau & kifu gen P1A1/A2 manh hon kidu gen P1A1/A, thi gian méu chy cta kidu
gen P1A1/A2 ciing ngén hon trong ci hai trudng hop trwde va sau didu tri,
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4. THUOGC CHONG PONG

Wafarin, mot thudc chéng déng coumarin 13 thube dugc siv dyng dé didu trj va dy
phong bénh huyét khi. Wafarin déng vai trd ninr mot chét khéng vitamin K bing cach
tc ché syr tai hinh thanh cta vitamin K dang khir, mdt yéu t5 quan trong trong dong thdc
tin higu d6ng mdu. Enzym dich ciia wafarin 13 vitamin K epoxide reductase complex 1
(VKORCY) xtic tac cho phén Ting quyét dinh tc db cua chu trinh vitamin K. Céc kidu da
hinh trén ving digu hoa ciia gen VKORC! twong quan véi tc dyng ctia wafarin trong
khodng liéu sir dung. O ngudi chiu A va Au M, kidu gen VKORC1 cb thé gitip du doan
25% s thay d6i liéu wafarin.

5. THUGC PIEU TRI ROI LOAN LIPID MAU

5 » 1‘. Statin

Hién twong khic nhan giita cic c4 thé trong dap Vg vdi statin dd duoc ghi nhﬁn
trong nghién cinr cta Pedra-Botet vi c{ng sy. Trong nghién ciru ndy, 328 d6i trong gdbm
c4 hai gi¢i tham gia vao thir nghiém lam sang da trung tdm, mi kép duoc sit dung
atorvastatin v4i lifu 10 mg/ngay. Pa sb cac d6i tuong tham gia thir nghiém c6 si thay ddi
vé ndng 46 LDL~cholesterol (LDL-C), HDL-cholesterol (HDL-C) va triglycerid tuong
d6i gibng nhau. Tuy nhién, c6 mdt s6 bénh nhan khéng dép ving hofic c6 mitc LDL-C
ting. Két qué thu duge trong nghién ciru cho thdy tAm quan trong cla viéc cic thé hoéa
diéu trj. Yéu t5 kifu gen dong gop t6i 20 - 95% sy thay dbi trong dap tmg thuéc. Kiéu da
hinh cdc gen tham gia vio qua trinh duge déng hoc ntur: CYP3A1, CYP2D6, CYP2CY,
ABCBI 13 mft phin nguyén nhan cho sy da dang trong dép Gng véi statin. Khi dé cp tai
dich duwoc 1§, ¢6 hai nhém 13 gen dich dédc hidu va cac gen.dich khic.

Cidc gen dich dic hiéu

D6 13 céc gen hofic co lién quan dén co ché tac dung ctia thudc hojic lién guan dén
con dudng chuyén hoa mi thude nhim tdi. C6 thé ké ra mét sé gen nhur sau:

- APOE:

Kiéu gen APOE 4 kifu gen d6c 1p c6 anh hwdng manh nhét dén tac dong ha LDL-
cholesterol cia statm Trong nghlen ciru 45 (Scandinavian Simvastatin Survival Study)
trén cdc déi trgng sdng sét sau nhdi mau co tim, nguy co {ir vong Ia 1,8 & nhém mang
alen APOE g4 giam c6 y nghia khi st dyng simvastatin so véi nhém mang cac alen khéc.
Viéc x4c dinh cic nhom bénh nhin APOE cho phép hiéu chinh lidn didu trj bing statin.
Mot kiéu da hinh APOE khéc -4914/T ciing dugc phat hign c6 anh huémg dén dép tmg
voi atorvastatin va benzafibrat & bénh nhén ting lipid hdn hop.
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- CETP:

Trong nghién ciu REGRESS (Regression Growth Evaluation Statin Study), viéc sit
dung pravastatin lam giam tién trién ctia xo vita déng mach trén cac dbi twong mang kidu
gen CETP BIBI nhung khong anh hudng trén kiéu gen B2B2. Vide giim céc tai bién tim
mach bai statin cling ting len & kiéu alen B2. Kiéu gen TagIB va A692C lam thay dbi tac
dung ciia atorvastatin {rén ndng d6 HDI-C: Céc d@bi twong BIBI vi CC cb dép img tht
hon v6i diéu tri. Dursi day va bang danh sich cdc gen va cac protein do gen md héa dd
dugc nghién ciru vé gen drge vé tic dung clia statin.

Béng 13.3. Cic gen va protein dé dwpc nghién ciru vé gen dugc déi voi statin
Ky hiéu viét tit HUGO céc gen liégn quan dén con dlrirng chuyén héa lipid (tong

hop, hép thu, vin chuyen cholesterol) ¢6 thé anh hudng dén hidu qua didu trj coa thude
ha lipid miu

ABCA1 (ATB-binding cassette transporter Al)

ABCG8 (ATB-binding cassette transporter G8)
ACAT/ACAT1 (mitochondrial acetyl-CoA acetyltransferase)
APOAL (apolipoprotein A-T)

APOA2 (apolipoprotein A-II)

APOC3 (apolipoprotein A-1IT)

APQOA4 (apolipoprotein A-TV)

APOA1-C3-A4 cluster

APQAS (apolipoprotein A-V)

APOR (apolipoprotein B)

APOE (apolipoprotein E)

CETP (cholesteryl ester transfer protein)

CYP7A1 (cholesterol 7ahydroxylase)

EL (endothelial lipase)

FABPL/FABPI (liver fatty acid-binding protein)

FATP (fatty acid transport protein)

FDFT1 (farnesyldiphosphate farnesyltransferase 1, squalene synthase)
HL/LIPC/LIPH (hepatic triglyceride lipase)

HMGCR (3-hydroxy-3-methylglutaryl coenzyme A reductase)
INSIG1 (insulin-induced gene 1)
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INSIG2 (insulin-induced gene 2)

LCAT (lecithin cholesterol acyltransferase)

LDLR (LDL receptor)

LEPR (leptin receptor)

Lp(a) (lipoprotein (a))

LPL (lipoprotein lipase)

MTP (microsomial triglyceride transfer protein)

PON1 (paraoxonase 1)

PPARA. (peroxisome proliferator-activated receptor alpha)
PPARD (peroxisome proliferator-activated receptor delta)
PPARG (peroxisome proliferator-activated receptor gamima)
S1P (site-1 protease)

S2P (site-2 protease)

SCAP (SREBP cleavage activating protein)

SRBP1 (sterol regulatory element-binding protein 1)
SRBP2 (sterol regulatory element-binding protein 2)
SCARBI (scavenger receptor class B, member 1)
Candidate genes not involved in the lipid pathway

ACE (angiotensin;converting enzyme)

FBG (beta fibrinogen)

MMP3/STMY 1 (stromelysin 1)

GPIIIA (glycoprotein I1I A)

Cd36/GP I1Ib (Cd36 antigen, glycoprotein 3b, fatty acid translocase)
ESR1 (estrogen receptor alpha)

IL6 (interleukin 6)

IL1B (interleukin 1B)

TLR4 (Toll-like receptor 4)

¥ X1I (factor X1I)

eNOS (endothelial nitric oxide synthase)
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- HMGCR:

Hai SNP cia gen mi héa enzym 3-hydroxy-3-methyl-glutaryl coenzyme A
reductase (HMGCR): Mt SNP & vi tri 74726928 thay A bz“ing T va mbt SNP & vi tri
74739571 thay T bing G ddu lién quan dén tic dung clia pravastatin. Céc ddi tugng ¢o
alen hiém & ci hai SNP nay lam giam 22% hidu qua ha cholesterol toin phén ciia
pravastatin, chli yéu 12 do 4nh hwémg ctia LDL-C. Céc dbi tugng mang di hop tit ¢6 lrgng
LDL-C giam thap hon 19% so vé&i chc dbi trgng khéc cling sir dung pravastatln. Tuy
nh1en khéng thiy anh hu'bng ciia cac SNP trén 1én ndng d9 HDL-C & cac d6i tuong sir
dung pravastatin. Trong s6 43 SNP ciia 16 gen, ngoai nh lnréng cia kidu da hinh ABCBI,
Thomson va cong si chi tim thiy anh hréng rd rét cia cia APOE2. Trén céc dbi tuong
mang alen hiém, viéc st dyng atorvastatin lam gidm nf‘mg d% LDL-C nhidu hon 3,5% so
v&i nhém mang ddng hop tir ciia alen phd bién. Ngoai ra, kifu da hinh ciia yéu té phién
mi PPARSs ciing cin nghién cfra thém v& dnh huéng dén vige st dung statin.

Cic gen dich khdc

Céc gen ndy lién quan dén cic con dudmg chuyén héa khéc anh huéng téi bénh tim
mach. Kifu da hinh caa céc gen ndy da duge nghién ctu vé dnh hwdng khi ding statin d6
1A cac gen: Enzym chuyén angiotensin (ACE), B-fibrinogen (FGB), glycoprotein Illa
(ITGB3), stromelysin-1 (MMP3), CD36, va estrogen receptor alpha (ESRI).

Gen estrogen receptor alpha (ESR1) 13 mft vi du v& viéc céc gen dich khic cd thé
anh hwéng déo tac dung ha Lipid clia cic statin, Nghién cim trén 338 bénh nhén ting
cholesterol dwoc didn tri bing atorvastatin cho thiy: Kidu gen ESRI Pvull(c) Xbal(+)
Haplotype 1a véu t6 ddc lp 1am ting HDL-C nhiéu hon so véi c4c kifu gen khic & phy
nit, nhung khong thiy téc dung ndy & nam giéi. Do d6, con dudmg chuyén héa qua trung
gian estrogen receptor c6 thé dong vai trd trong d4p tmg HDL-C véi statin.

5.2. Cac fibrat

Cac fibrat, mdt nhém thudc ha lipid khic ¢6 tic dung giam manh triglycerid va ting
HDL-C ciing 13 mét nhém thubc quan trong dir phong cho bénh nhan tim mach. Lién
quan dén kidu da hinh clia APOE, d4p (mg voi probucol ciiz cdc bénh nhfn ting
cholesterol ¢6 tinh gia dinh manh nhét & kiu gen o4. Kibu gen 2 lai ¢6 d4p tmg t6t voi
gemfibrozil va bezafibrat. Tuy nhién, trong hai nghién ctru khéc lai cho thiy cic d6i tugng
mang kiéu gen &4 Iai co d4p Ung manh nhit voi gemfibrozil, Piédu ndy cho thiy méi lién
quan giira kidu gen APOE va déap ting véi gemfibrozil ¢6 thé phu thudc ting lipid mau
loai nao.

Brousseau va cong sy d3 phat hién ra vai trd ciia cac bién thé LPL d6i v6i nguy co
méc bénh tim mach, ddng thori nghién ctru mbi 1ién hé véi ndng ¢ kipid va lipoprotein
huyét twong khi sir dung gemfibrozil. Két qua cho thy, céc d6i tuong mang alen LPL N9
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khi didu trj bing gemfibrozil cé ndng dé LDL kich thude nhd, ty trong 16n cao hon cac
d6i twgng khéng mang alen ny, trong khi d6 & nhém chirng thi khéng thiy ¢6 sy khac
biét v& phéin 16p LDL & cAc kidu gen. Vi vAy, ci¢ d6i twong mang alen LPL N9 khi sir
dung gemfibrozil lam ting ndng 45 LDL kich thuéc nho, ty trong 16m; con cac dbi tugng
khéng mang kidu gen ZPL N9 thi lai b giam ndng d6 nay.

PPAR db6ng vai tro 13 gen dic hiéu trong tic dung cua cac thudc fibrat, PPARA
Leul62Val anh hudng dén ndng 86 HDL2C ddp img v&i gemfibrozil, trong khi PPARA
Intron7 G>C anh hudng dén ndng do triglycerid dap tmg v&i fenofibrat.

6. CAC THUOC HA HUYET AP
6.1. Hé Renin-Angiotensin-Aldosteron

Co nhidu nghién céru v& hé théng Renin-Angiotensin (RAS) va vai ird ciia oo trong
didu hoa huyét 4p va can nng natri. Céc kidu gen khdc nhau ciia h¢ thong nay c6 lién
quan dén ting huyét 4p. Céc dich tic dung chinh cia cic thuc diu tri ting huyét ap 1a:
Chét dbi van thy thé angiotensin, cac thudc ire ché vasopeptidase va cic thudc chen beta.

Céc thubc tec chd enzpm chuyén angiotensin

Céc kidu da hinh loai thém hojic bét nucleotid & gen ACE 13 mdt trong nhitng kiéu
da hinh phd bién nhdt cia RAS lién quan dén ting huyét ap. Alen mat nucleotid lién quan
dén ting ndng d ACE. Nghién ciru cho thiy hoat d6 huyét thanh ACE lai twong quan
véi cac thudc trc ché ACE duge sit dung didu trj suy tim tic nghén. Didu ndy goi y nén
nghién cim vin d& niy v&i bénh ting huyét 4p.

Mot s6 nghién ctru kiéu da hinh gen angiotensinogen (4 GT) nhim dyr dodn dép (ng
ciia bénh nhan vdi thube didu trj ting huyét ap cho thiy: Céc déi tugng mang alen T ciia
SNP Met235Thr gen angiotensinogen c6 néng dd angiotensinogen cao hon. Tuy nhién,
mbi twong quan gitta Met235Thr va dap trg huyét ap v6&i thude ha huyét 4p chwa 16 ring.
Kiéu gen Met235Thr c6 thé dwgc ding dé dir do4n dép tmg ciia bénh nhén v6i cac thude
irc ché ACE. Tuy nhién, nghién ciru phin tich gdp trén 45.000 bénh nhan lai cho thiy dua
vao kidu gen khong dy dodn dwge ndng do angiotensinogen & ngudi chiu A va ngudi da
den, finh trang ting huyét 4p & ngudi da den hojic huyét ap tim thu v tm trirong & bit
k¥ ching tdc ngudi ndo. Nong d6 AGT va kidu gen AGT bi anh hudng rét nhidu béi
ching toc.

Thubdc doi khing thu thé AT cita angiotensin IT hodc Sartan:

Céc thudc chen angiotensin receptor (ARBs) trc ché diic hidu v hoin toan hé théng
Renin-Angiotensin-Aldosterone. ARBs giam huyét ap bang céch chen sy gin angiotensin
II (Ang II) vao receptor angiotensin t):lpe I (AT1). Qua trinh nay dgc lap véi con dudng
tao Ang II. ARBs durge ching minh 13 thudc didu trj ting huyét 4p va suy tim.
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Kiéu da hinh A1166C cia gen mé hoa receptor angiotensin I type I (AT1R) da duge
nghién ctru cho thiy dap tmg ciia huyét 4p vdi chit chuyén héa c6 hoat tinh cia losartan
& banh nhan kidu gen CC kém hon & bénh nhfn c6 kidu gen AA, didn ndy goi ¥ ring dép
ting cha huyét dong véi thubc chen AT1R phu thudc mét phin vao kidu da hinh ndy. Méi
tuong quan gitta kiéu da hinh ATIR A1166C véi d4p g diéu trj clia losartan ciing duge
cOng bb bivi Sookoian vi cdng sy & bénh nhén vang da ting huyét 4p tinh mach cira. Miic
dit vAn cAn nghién ctu thém, nhung céc két qua hién tai cho thiy kiém tra kiéu gen c6 thé
13 yéu t5 ginp tién hrong dap tmg cia bénh nhin véi losartan.

Cic thubc ke ché renin

Renin 13 mdt protease dugc san xuét bdi thin c6 chitc niing cit angiotensinogen tao
thanh angiotensin 1. Biéu hién renin hofic céc chiit chuyén héa qué mirc 1im ting huyét
&p va pha hiry mé. Pidu nay d& din dén viéc sir dung céc thubc trc ché renin d¢é ha huyét
ap. Cac chét ttc ché renin c6 ban chét peptid hodic gidng peptid c6 sinh khi dyng duong
ubng thip. Cic nghién ctru gin d4y di tim ra chét Gc ché renin phi peptid cho sinh kha
dyng dudng uéng chip nhan duge 13 aliskiren (SPP-100), thir nghiém l4m sang cho thiy
n6 ¢6 téc dyng va dung nap twong dwong losartan vé irbesartan, Aliskiren c6 tidm ning
14 mdt chét 1rc ché RAS cb hitn qua dé diéu tri ting huyét 4p o6 thé ding lim thudc. Tuy
nhién, do thiéu cic nghién ciru gen dugc v& téc dung ctia aliskiren trén céc c4 thé mang
kidu gen ctia kidu da hinh cta renin (Arg387-> term) nén cin phai nghién céu thém.

Ciic chit d5i khdng aldosteron

Ty 1¢ ting huyét 4p do nguyén nhin cudng giao cdm chi chiém khoang 2% bénh
nhén tang huyét &p vd dugc dic trung béi sin xudt qua mirc hormon thuong thén
aldosterol, kali huyét thanh gidm va renin huyét thanh gidm manh. Céc nghién ciru déu
cho thiy ty 18 aldosteron/renin gitip dy doan dap ing cia huyét ép v6i céc thubc lgi titu
tbt hon 13 véi ndng do aldosteron. Pidu nay ciing giai thic hién tugng kiéu da hinh
aldosterol C-344T &nh hirdmg dén ndng &6 aldosteron nhwmg lai khong lién quan dén ha
huyét 4p khi ding thudc loi nidu.,

Cée thude chen B

Cac thube chen B rit hay duge sir dung didu trj bénh tim mach. Cac thudc nay la
nhitng thudc didu tri dAu tay 461 vai cdc bénh: Ting huyét ap, suy tim, dau thit nguc san
nhéi méu co tim.

Trén guan didm dge hee hoc, cAc thy thé adrenergic (loai al, «2, B1, B2) thude
ho guanine nucleotide-binding regulatory protein-coupled receptors trung gian cho cac
d4p tmg sinh 1§ cia hormon epinephrin va chit dfn truyén thin kinh norepinephrin. Hai
kiéu da hinh chinh coa gen thy thé p1 adrenergic thiedmg duge nghién ciru trong didu trj
bénh tiing huyét ap v& suy tim bing thudc chen B. Kifu da hinh niy lim thay déi acid
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amm tai vi tri: 389 (Arg389Gly) (C1165G polymorphism) phén ndy 13 ph%m receptor
uam trong t& bio; va vi tri 49 (Serd49Gly) (A145G polymorphism) thudc phén receptor
ndm ngoai té bao.

Mot s8 nghién ciru d4 phat hién thiy tic dung manh hon clia cac thudc chen B & céc
bi trong ddng hop tir 1165C. Anh hudng cdng hop cha ca hai kidu da hinh (Haplotype)
c6 thé giai thich duge hon 40% céc trudng hop thay d6i huyét 4p do diing metoprolol so
véi chi xét dnh hrdmg cia kidu da hinh 389. Tuy nhién, hai kién da hinh ndy khong giai
thich duge su thay ddi nhip tim va huyét 4p khi diing atenolol (50 - 100 mg).

Céc nghién ciru x4c dinh kiéu gen bing microarray ciing cho thiy dnh hudng dén
tac dung céc thudc chen B ciia gen mi héa tidu don vi protein G (adducin hay endothelin),
trong d6 anh hudng ciia GNB3 (C825T polymorphism) 1&n tic dung cia atenolol dugc
ghi nhén trén nam gidi. Nghién ciru cha L1ljedahl cho thiy kién da hinh ADRA2 A1817G
lién quan dén khdi hrong tAm thit trai khi didu tri ting huyét 4p bang atenolol Nghién
otru ctia Kurland cho thdy cic d8i tugng mang alen ADDI -6A vi 1198C sir dung atenolol
cho mirc ha buyét 4p manh hon, Nghién ciru khéc cho thiy nam gi¢i mang alen T cila
kiéu da hinh G5665T gen preproendothelin-1 cho dép tmg ha huyét 4p manh hon 2 14n so
véi céc ddi trgng mang alen G/G (-21,9 mmlg so voi -8,9 mmHg, p = 0,007).

6.2. Cac thudc 1ot tidu

Kidu da hinh C825T ciia gen G-protein 3B (GNB3) ¢6 lién quan dén dap img véi
thudc lgi tifu nhém thiazid, Kidu da hinh HSD1 /B2 G534A c6 khi ning gy ra dang ting
huy&t &p nhay cim v6i mudi va dugc ¢ xufit 1im marker nhay cam mudi ciia bénh nhin.

6.3. Cdc thudc chen kénh calci

Vige x4c dinh su bién dbi trong trinh ty cita cdc gen trong con dudng calci, vi dy
Ca®" sensitive K* channel beta 1 subunit gin ddy duoc xac dinh 13 c6 tic dung bao v&
chdng ting huyet 4p. Kiéu da hinh E65K cta gen tiéu dom vi B1 cua kénh Ca** phu thude
K (BK) yéu t6 quan trong didu hoa huyét ap tAm trirong, c6 lién quan dén ty 18 ting
huyét 4p tAm treong thip.
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Chwong 14
DUNG THUOC THEO CA THE POI VOI THUOC
PIEU TRI UNG THU

MUC TIEU HOC TAP

Phdn tich dwegc kha ning vmg dung ctia gen duoe trong ding thudc theo cé thé ddi
Vi cde thude diéu tri ung th,

Trong linh vire didu trj ung thw, mét trong nhitng khé khin i6n nhét khi hudng t6i
muc tiéu kéo dai va cai thién chét legng cudc sbng cho bénh nhén 13 vin 48 hicu qua va
ddc tinh cia thude. Phin 16n céc thube ung thir chi ¢ hitu qua dbi v6i mét nhom nhoé
bénh nhan, ty 1§ dép vmg trung binh cia thudc ung thr 13 25%. Mit khic, day déu 13 nhitng
thudc c6 pham vi didu tri hep, ddc tinh cao, do d6, lnén di kém voi nguy co tai bién
nghiém trong, lim suy giam chat lugng cudc sdng ciia ngudi bénh va ¢6 thé giy it vong.
Thre t& d6 déit ra nhu cBu cép thiét phéi co céc chién hrgc didu trj méi gitp cai thién hisu
qua didu trj va gidm thiéu ddc tinh. Mot trong nhitng chién lvgc dang trds thanh mdt xu
hwdéng méi teén thé giéi 12 ding thudc theo ca thé hay ca thé héa didu tri.

Theo dinh nghia ciia Vién Ung thu Hoa Ky, thubc ¢4 thé hoa 1 “Thubce siv dung
thiing tin ciia cd nhin vé gen, protein vé méi truomg dé phong, chin doin va didu tri
mgt bénk”. Muc dich ciia c4 thé héa diéu tri 13 dwra ra nhimg phéc d trj liéu pht hop véi
éc di€ém cta timg c4 thé bénh nhén nhim dat duge dép img didu tri t3t nhét. Khong phai
nghu nhién ma khai niém Y hoc chinh x4c (Precision Medicines) drgc ddng nhit véi khai
niém Y hoc ¢4 thé héa (Personalized Medicines) trong didu tri ung thwr. Co sé cfia ca thé
héa diéu tri chinh 13 dya trén nhitng chi d4u sinh hoc diic tring cho phép dy doan dap g
v6i thudc ciia timg bénh nhn. M6t ¥ nghia quan trong ciia c4 thé hoa trong didu trj ung
thur chinh 13 viéc cung cép nhitng chi diu sinh hoc cho phép du dodn dap ftng va hra chon
céc thudc hudng dich, mdt trong nhitng chién luge didu tri ung thy tién tién va hisn qua
hién nay.

1. CAC CHi DAU SINH HQC GIUP DU DOAN PAP 'NG PIEU TRI UNG THU’

Chi déu sinh hoc (biomarker) dwgc dinh nghia I mét diic tinh & mtre d6 ¢4 bao holic
phén tir gitip do hrong va dénh gid mét qué trinh sinh hoc binh thudng cua co thé hoidc
mdt qué trinh bénh 1y hogic ddp tmg duge hoc véi cde can thigp diéu tri, Trong didu trj
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ung thu, chi d4u sinh hoe dugc g dung trong nhiéu khau khéc nhau bao gdm: Sing lo¢,
chin do4n sém, theo ddi tién lugng bénh va dir doén ddp img didu tri. Trong sé d6, cac
chi du sinh hoc dir dosn (predictive biomarker) chinh 13 co s& ciia c4 thé héa trong diéu
trj ung thur. Céc chi ddu sinh hoc dir doén duge nghién ciru va tng dyung trong didu trj ung
thut ¢6 thé rit da dang, tir dic diém vé sb lugng tidu ciu, 1y s8 tiu ciu/ bach ciu da nhin
trung tinh dén mét 6, sb lirgng céc vi thi ngoai bao (extracellular microvesicle) lun hanh
trong m#u va phd bién nhét 13 cac chi déu protein va ADN. Céc chi diu ndy gitip tién
tugng drge ngudi bénh c6 déap fing t6t hay khong t6t véi mdt phac dé diéu trj tir d6 co
thé quyét dinh nén ding phac @ ndo, véi liu thich hop nhir thé ndo dé ngudi bénh cb thé
thu dugc nhitng lgi ich t6t nhét tir didu trj va dbng thoi khong phai chiu céc tic dung
khoéng mong mudn niing né cia thude.

Khéc v6i nhidu bénh khac, chi déu sinh hoc di doén dép g thudc trong didu tri
ung thir ¢6 thé c6 hai ngudn ge: Tir t& bao mim - germline cells (& bio binh thudng ma
ngudi bénh mang tir ic sinh ra, c6 thé di truyén sang thé hé sau) va tir t bao ung thr (da
c6 nhitng bién d6i so véi t& bao binh thuomg ban du - somatic mutation).

Céc chi d4u sinh hoc dur doan dép ¥mg thudc co ngudn gbe té bao mim thudmg lién
quan chil yéu dén cc qué trinh duge dong hoc clia thude va thudmg gitp di dodn dc tinh
ctia thudc, Bén canh d6, mbt s6 chi déu loai niy c6 thé gitp dy dodn hidu qua didu &,
dic bigt di v6i cdc duge chét 1a tidn thube, bit bude phéi qua chuyén héa pha I dé trd
thanh dang c6 hoat tinh. Bén canh cic gen mé hba enzym c'huyén héa thudc, si da hinh
clia cdc gen md héa protein vén chuyén dong vai trd quan trong trong cac qua trinh hép
thu, phan bd, thai trir thubc cling c6 thé anh hudng dén dép tmg didu tri ung the.

Céc chi déu sinh hoc dy doan ddp (mg thudc 6 ngudn gée té bio ung thur con droe
goi 12 chi dAu sinh hoc dugc hre hoc. Phén 16m cac chi ddu sinh hoe ndy déu lién quan dén
nhitng thay ddi dic trung cho khdi u, hay néi cach khéc, déu cé ngudn géc tir t bao ung
thw. Diéu ndy phan 4nh thye té Ia mirc d6 nhay cdm véi mot thude didu trj ung thw chiu
anh hudng dang ké bii nhitng khéc biét v& protein dich ciia thudc hojic cac protein lign
quan c6 it & t& bio ung thir. Cac thudc gin lidn véi loai chi ddu sinh hoc nay thuedng
13 cac thubc hudng dich phan tir, m6t nhém quan trong héng diu trong tri lidu ung thu.
Biing viéc tic dong vao dich phén tir trén té bao ung thu, céc thudc ndy ngin chin con
dudmg truyén tin hiéu ting sinh vd do d6 ngin chin sy phét trién ciia khdi u. Chi diu
sinh hoc vé duge luc hoc cita thube khdng chi bao gdm sir bién ddi ciia cac gen mé héa
cho protein dich, md con bao gdm su bién ddi clia gen méa hoa cho modt sb protein gidn
tiép tham gia vao qu trinh truyén tin hiéu d& dich phét huy tic dung.
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2. NG DYNG TRONG LAM SANG CUA CAC CHi DAU SINH HOC DY POAN
PAP NG THUGC

Cho dén nay, khodng 50% sb thudc ung thnr da dwge hwu hinh c6 théng tin vé chi
d4u sinh hoc dy dodn kém theo. Mdt s6 t& chirc nhur Uy ban Thyc hinh gen duge, Uy ban
Gen dirge Ha Lan, Trung tim Ung thr quic gia Hoa Ky d3 ban hanh nhiéu huéng dén
didu trj dua trén cée chi dfu sinh hoe ndy. Mot s6 t6 chirc khac nhw Trung tdm Ngén ngira
va Kiém soét bénh tit (CDC) ciing dua ra nhitng khuyén céo vé tmg dung, dd tin cdy cia
nhidu xét nghiém di truyén trong thirc hanh 1am sang. Co quan Duge phim va Thye phim
Hoa Ky (FDA) va Co quan Dugc phém chiu Au (EMA) d4 dua ra khuyén céo vé thong
tin trén nhn thudc lién quan t&i kidu gen bénh nhén. Trong sb 155 loai nhdn thudc ma
FDA khuyén cdo v& bd sung théng tin kidu gen, ¢ 52 nhin thude (ciia 41 thude) lién
quan dén diéu trj ung thu, Nhimg théng tin n6i trén cho thiy ding thudc theo cé thé trong
didu tri ung th 13 Bnh vire phét trién nhanh nhét trong céc linh varc didu tri.

Béing 14.1. Mt 56 thuéc hromg dich kém theo chi ddu sinh hoc
dirge FDA phé duyét

o =T o
Phin tir dich’ | Loaiungtme |

3 . . @g i . b ;
ALK (Anaplastic lymphoma |Alectinib Ung thr phéi
kinase) Brigatinib khong té bao nhd

Ceritinib
ALK, MET (mesenchymal- |Crizotinib Ung thir phéi Dot bién chuyén
epithelial transition), ROSI khong t& bio nhd  |doan ALK hojic
(round spermatid nuclei into ROST
non-fertilized mouse oocytes)
BCR (breakpoint cluster Bosutinib Bach cdu tity man | Dot bién chuyén
region) -ABLI (Abelson Dagatinib doan BCR-ABLI
murine leukemia viral [matinib
oncogene homolog 1) Nilotinib

Ponatinib
BRAF (v-Raf murine Dubrafenib  |Ung thu phéi BRAF V600K
sarcoma viral oncogene khong t& bao nho, u
homolog B) Trametinib séc t6, ung thu gidp
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Phan tir dlcli
MEK (Mitogen-activated
protein kinase kinase)
PDGFR (Platelet-derived Imatinib Ung thu tay PDGEFR
growth factor receptors)
VEGF (Vascular endothelial |Bevacizumab | Ung thur phbi VEGF
growth factor) khOng t€ bao nhd,
dai truc trang, cb tir
cung, bidu md
budng trimg, voi
trimg, t€ bio than

Ngay tai Viét Nam, noi ma tmg dung c4 thé héa didu tri vén con & nhilmg bude di
diu tién, mdt sb chi déu sinh hoc dy dodn dép tmg thudce d& duge dua vao didu trj ung th
2 Iya chon nhitng bénh nhén c6 dép (mg t6t v&i higu qué diéu tri cao va giém thiéu téc
dung khong mong mubn.

Duéi day 1a tmg dung ctia c thé héa didu tr trong mot sb loai ung thw phd
bién nhit.

3, CA THE HOA TRONG PIEU TRI UNG THU PHOI

M3inim thé gi6i c6 khodng trén 1,6 triéu ca méc md&i ung thnr phdi, trong d6, khoang
85% 13 ung thir phdi khéng t& bao nho, loai ung thr tién trién nhanh va thudng c6 tién
Iuong séng thip. Mot trong nhiing giai phap quan trong dé ting hiéu qué trong diéu tri
ung thr phbi khéng & bao nhod 1a didu tri huéng dich, véi dich phin tir duge biét dén
nhiéu nhét 13 thy thé yéu t6 ting trwémg bién bi (epidermal growth factor receptor -
EGFR).

EGFR 1a m6t thu thé trén mang té bao, khi giin véi receptor dic hiu, s8 khoi dong
chudi truyén tin hiéu 0di bao din dén su ting trudmg té bao, Nhitng dét bién gen EGFR
dugc coi 13 dot bién gay ung thir (oncogene) do dn t4i sy ting bidu hién va ting hoat
dong ciia thy thé EGFR chinh 1a mét co ché bénh sinh quan trong din téi ting sinh t& bao,
tao thanh khéi u. Do d6, thu thd EGFR 14 mdt protein dich quan trong trong diéu trj ung
thr, voi nhom thude nrdng dich tre ché tyrosin kinase TKI (tyrosin kinase inhibitor), gitip
irc ché chudi truyén tin hidu ting sinh t& bao. Cc nghién ciru cho thiy khodng 15% bénh
nhén ung thw phdi khdng té bio nhd & chau Au va khodng 30 - 50% & chéu A c6 mang
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d6t bién gen EGFR dang hoat hoa, 1am ting nhay cam ciia khdi u v6i cac thude TKI.
Nguoe lai, ciing-c6 nhitng loai dot bién gen EGFR din dén tinh trang khéng thude TK,
mic dit xudt hién véi tAn sut nhd hon cic dot bidn dang hoat hoa, Nhidu nghién ciru da
chimg minh c6 sy khic biét vé dap tmg thudc gita cic bénh nhan mang céc kiéu gen
EGFR khéc nhan, Mgt tng quan cia Riely dyra trén mdt loat cic nghién cirm hdi ciu cho
thiy bénh nhan ¢é céc d6t bién hoat héa cila gen EGFR dép tmg tdt hon vdi thudc TKI
s0 v&i nhém bénh nhin c6 kiéu gen EGFR binh thuong. Két qua ctia mdt thir nghiém lam
sing pha ITI ciing khiing din bénh nhin ung thir phdi khong 8 bao nho giai doan mudn
mang d6t bién hoat hoa gen EGFR khi dwoc didu tri véi cic thudc TKI (erlotinib hodc
gefitinib) c6 thé trl hodn tién trién bénh va céi thién chit lrong séng t6t hon so véi héa
tri. Chinh vi véy, ddt bién gen EGFR dugc coi 12 mét chi déu sinh hoe quan trong déi véi
vige diu trj ung thw phdi, dic bigt & chau A, noi c6 tin suft d6t bién gen EGFR cao. Hién
nay, xét nghiém gen EGFR di dugc khuyén céo bai nhidu t§ chirc quéc té. Mang Iwdi
gifo dyc vé ung thr qubc gia My, Hiép hoi Ung thr 1am sang chau Au ddu khuyén cdo
x&t nghiém EGFR nén duoc 1am thiedmg quy & bénh nhan ung thr phdi khong té bio nhé
tién trién hodic di cin c6 kiéu mé hoc dang tuyén trrde khi quyét dinh Ira chon phéc dé
didu tri, Tai Viét Nam, theo Théng twr s6 40 ciia Bio hidm Y t8 Viét Nam va Thong tur sb
30/2018/TT-BY'T, bénh nhén ung thw phdi khéng t& bao nho s8 dwoc chi tra 50% khi sir
dung cac thudc erlotinib hofic gefitinib c6 xét nghiém dét bién £GFR hoat héa.

Pot bien EGFR

Khong dot bién EGFR|
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Hinh 14,1, So sdnh thoi gian song thém khong tién wién (PFS) gitta bénh nhin mang dot
bién EGFR va bénh nhan khiéng mang djit bién, diéu tri bang phdc dé phéi hop
cisplatin - gefinitib
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Trong ung thir phdi khong t& bao nho tién trién, khéng c6 t& bio vay, mdt nhoém
thudc huéng dich méi ra doi nhung d3 c6 nhitng déng g6p quan trong vé hidu qua didu
trj 14 céc chét trc ché ALK-TKI (anaplastic lymphoma kinase - tyrosin kinase inhibitor),
voi dai dién dién hinh 1 crizotinib. ALK binh thuong chi Id mét receptor loai tyrosin
kinase bidu hién chit yéu & t& bio thin kinh, déng vai trd d6i véi sw phit trién cha hé thin
kinh. Pt bién chuyén doan nhd xay ra véi gen ALK trén nhidm sic thé sb 2 throng din
dén tao thanh phitc hop véi gen echinoderm microtubule-associated protein-like 4
(EML4). Cho dén nay, ngudi ta d3 biét dén hon 20 loai d6t bién EML4-ALK (Hinh 14.2).

Vi

V2
V3alb
v
Vbalb
V6
V7
-
5

Hinh 14.2. Mt 56 kiéu djt bién chuyén doan tao phire hop EML4-ALK

Két qua ctia d6t bién 12 1dm thay d6i biéu hién gen, d&n dén hoat hoa lign tuc ALK
kinase va céc protein ha ngudn clta néd, gy ting sinh t€ bao khéng kiém sodt duge.
Khoang 4% bénh nhin ung thir phdi khéng té bio nhd mang d6t bién niy, nghia I3
khosng 40.000 ca méc m&i mbi nam trén todn thé gidi. Phat hién v& dot bién giy ung
thu EML4-ALK d3 din dén si ra dbi cha crizotinib, chét trc ché hoat tinh tyrosin kinase
ciia ALK. Hién nay, crizotinib 43 dugc ding phd bién & nhidu nuée, cho nhitng bénh
nhén ung thw phdi khong té bao nho dwong tinh v6i %6t nghiém tim ddt bién ALK. Tuy
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nhién, cfing cb mét ty 16 nhit dinh bénh nhén nay khing véi crizotinib. Cdc nguyén
nhén duge tim thiy chi yéu lién quan dén cdc 45t bién khéc clia gen ALK hoic bénh
nhan ddng thoi mang dot bién EGFR (Hinh 14.3).

B-.:‘n bikn EGFR -
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Hinh 14.3. Cac nguyén nhin gdy khang crizotinib
(%): Su két hop nhiéu nguyén nhén khdc nhau trong 1 bénh nhan
(*%): Dét bién gen khdc

4. CA THE HOA TRONG PIEU TRI UNG THU VU

Ung thu vit 14 loai ung thw phé bién nhét & phy i, voi sb hrgng méc méi wée tinh
trung binh 12 1,6 trién ngudi/nim, ty 18 tir vong 13 500 nghin ngwéi/ndm. Cic chién lugc
didu tri ung thr vii bao gdm: Héa tri, xa tri, phfu thudt, li¢u phép hormon, liu phap
hudng dich va liéu phap mién dich, trong sb d6, nhidu liéu phap d& dugc dp dyng gen
duge d& c4 thé héa didu tri, gop phin cai thién hidu qua diéu trj, kéo dai thdi gian sbng
cho nguoi bénh,

Tamoxifen 1a mot chét khang estrogen chon loc dugc sir dung dé didu trj ung thu va
di céin trén nhiing phy ni tidn mén kinh va sau mén kinh. Tamoxifen duge coi 1a mdt tién
thudc boi thong qua chuyén héa & gan béi enzym CYP2D6, nd chuyén thanh 4-
hydroxytamoxifen va endoxifen, voi hoat tinh khang estrogen cao hon hang chyc 1An so
v6&i tamoxifen. Do d6, v& Iy thuyét, tac dyng ciia tamoxifen trén nhitng bénh nhén mang
kifu hinh CYP2D6 chuyén hoa kém s& giam di do gidm sy tao thinh endoxifen va 4-
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hydroxytamoxifen. Gen CYP2D6 c6 tinh da hinh di truyén cao. P ¢6 hon 71 kiéu alen
khéc nhau clia gen CYP2D6 dwgc miéu t4, trong d6 ¢o nhimg alen giy giam hogic mét hin
hoat tinh cfia enzym CYP2D6, vi du nhu CYP2D6*4, CYP2D6*5, CYP2D6*6,
CYP2D6*10.... Mt sb thir nghiém 1am sang d3 duoc tién hinh dé d4nh gi anh hwong
cua sy da hinh gen CYP2D6 va tac dung cia tamoxifen trén 18m sang. Trong mdt thir
nghi&m I&m sing ngiu nhién pha III trén nhitng bénh nhén ung thir vi sau man kinh ¢4
ERY, két qua cho thiy khi didu ttj v6i tamoxifen, nhitng bénh nhan mang CYP2D6 kiéu
hinh chuyén héa trung binh hogic kém c6 thei gian séng thém (khong tién trién bénh) ngin
hon so vé&i nhitng bénh nhén mang kiéu hinh binh thudng,

Tir nhirng k&t qua d6, Uy ban Gen dirge Ha Lan (Dutch Pharmacogenetics Working
Group) da dua ra khuyén céo diéu tri déi v6i tamoxifen, theo d6, nhitng ngudi mang kiéu
gen tuong g véi kidu hinh gidm chuyén héa cita CYP2D6 6 nguy co t4i phat cao khi
diing tamoxifen, cAn tranh ding ddng thoi v6i cac chit tc ché CYP2D6, d6i voi bénh
nhan sau mén kinh, nén cin nhic thay thé bing cic thudc trc ché aromatase. CPIC ciing
dwa ra khuyén cao twvong ty va dira ra quy trinh JAm sang lién quan d¢én xét nghiém
CYP2D6 va chi dinh tamoxifen (Hinh 14.4).

Dinhka {Cokbrqua™ \ Téptye
talrr:tmdfen xétnghiém gen G _ chdahinh chi dnh
e 3

c—“ l;m Cén [3m tham tc xét
o im nghigm 19 fry lam
xét nghidm

b .“9.-hb. sang hode eénh béo
0giC cani bao bac s7ké don

béc st k& don

Hinh 14.4. Quy trinh Idm sang chi dinh tamoxifen dya trén xét nghiém CYP2D6
(Xét nghiém hé tro lam sang 1d che xét nghiém vé kibu hinh CYP2D6)
Mbt vi du kinh dién v& c4 thé héa trong didu tri ung thir vii 13 vai trd clia Human
epidermal growth factor receptor 2 (HER2) trong sit dung trastuzumab, HER2 thudc ho
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receptor clia yéu 6 ting trudng tyrosin kinase typ 1, @ong vai trd quan trong trong su biét
hoa va ting sinh clia té bao. Khoang 25 - 30% céc ca ung thir it va 20% cdc ca ung thur
da day - thyc quan b sy ting biéu hién HER2, 90% trong sb d6 ¢ nguyén nhén tir dit
bién gen HER2. Nhidu nghién ciu @i chitng minh sy ting biéu hién HER2 di kém véi
tién lwgng xdu nhy ting kich thudc u, c6 hach bach huyét, gism thoi gian sbng khong
bénh va thoi gian séng thém toin bd.

Té bao ung thw c6 HERZ Tebao d”&‘gnﬂ“t’hf: HER2
binh thudmg ] ona !

Receptor HER2 phat tin Qué nhiéu receptor HER2 déin  Trastuzumab ¢6 thé phong
hiéu cho té bao ting G8n qua nhidu tin higu 13mté  bé receptor HER2 lam dimg
tredng va phan chia bao phén chia qua nhanh tin higu phan bao

Hinh 14.5. Co ché tic dung ciia Trastuzumab trén té bao ung thir

Trastuzumab 13 khang thé don dong djic hiéu véi receptor HER2. C6 nhidu bing
chimg 1am sang cho thdy dép {ng véi trastuzumab t6t hon & bénh nhéin ung thir vii xdm
1in va ung thu da day c6 mang dot bién gay ting biéu hién HER2, nguge lai, hiéu qua
didu tri kém & nhimg ngudi mang gen HER?2 binh thwong. Xét nghiém HER2 dvong
tinh dwgc dinh nghia 13 c6 ting biéu hién HER2 ho#c ting khuéch dai gen fIER2, xét
nghiém nay duge coi 1a didu kién tién quyét cho viéc chi dinh trastuzumab. Pidu nay
rht ¢6 loi cho bénh nhan bdi trastuzumab vira 13 mot thube it tidn, ddng thoi, cd dée
tinh cao trén hé tim mach, Ngay tai Vi¢t Nam, dbi viri trastuzumab, bao hiém y té thanh
toan 60% chi phi diéu tri dbi v&i bénh nhan ung thir vit ¢6 HER2 dwrong tinh; thanh todn
50% d6i vi bénh nhan ung thy da day tién trién hodc di ciin c6 HER2 duong tinh,

5. CA THE HOA TRONG PIEU TRI UNG THU DAI TRU'C TRANG

Ung thu dai trye trang 13 mdt trong nhitng loai ung thnr phd bién nhit va cb ty 18 tir
vong cao nhat. Hién nay, cac chién lrgc chinh trong didu tri ung thw dai tryc trang bao

188




b

e o a2

i

https://trungtamthuoc.com/

gbm phiu thuat, xa tri, héa tri lién va ding thubc hirdng dich. Trong d6, c4 thé héa trong
ding thudc duge img dung trong 1m sng voi ca hoa tri lidu va thube hudng dich.

5-fluorouracil (5-FU) 13 mét trong nhitng thudc bang din duoc sit dung trong hoa
tri liéu ung thr dai trye trang. Gibng nhw cac thudc héa trj ligu khic, 5-FU khong chi
thc dong dén céc té bao ung thu mi cdn tic ddng dén cac té bao lank, do d¢6 ndng do 5-
FU cao ¢6 thé gay doc cho co thé. Cac tac dung khdng mong mubn phd bién cia 5-FU
bao gdm vidm loét dudng tidu héa, khé thd, rung toc, gidm bach ciu 1am ting nguy co
nhidm tring, gidm tiéu ciu din déa xult huyét, c6 thé khién bénh nhén phai dimg diéu
tri véi 5-FU. Trong co thd, enzym c6 vai trd chuyén hoa 5-FU 13 dihydropyrimidine
dehydrogenase (DPD), c6 nhidu nhét trong gan, Mot s6 nghién ciru cho thiy, enzym
ndy gidng héa 80% lwong 5-FU khi sir dung & lidu tidu chufin trong cic phic d6 didu tri
ung thir. Cho d¢én nay, ngudi ta di phat hién hon 50 loai bién thé ciia gen ma héa cho
enzym nay (gen DPYD). Trong do, dang cli ¥ nhit 13 d6t bién & intron 14 (IVS 14+ 1
G > A), vdi alen trong (ng 13 DPYD*24. Dot bién ndy xay ra trén ving ranh giéi cia
doan exon 14 va intron 14, két qué tao ra protein méit chirc nang, Khoang 3 - 5% dén sb
n6i chung dugc phat hién c6 kidu gen di hop tir (mang mdt alen bién thé DPYD*24),
déin dén giam hoat tinh enzym DPD, két qua 14 giam chuyén héa 5-FU, lim ting ndng
d9 thude trong mav. Nhimg ngwdi mang kiéu gen ndy s& ting nguy co giip cée tac dung
khong mong mubn nghidm trong cta 5-FU. Tir thyc t& ¢, Uy ban Thyc hanh gen duge
trong l4m sang (Clinical Pharmacogenetics Implementation Consortium - CPIC) da
khuyén céo xét nghiém da hinh gen DPYD cho cdc bénh nhan ung thu trude khi chi
dinh phédc dd chira 5-FU. Nhig bénh nhan mang kiéu gen di hop nén dugc diéu tri
bing 5-FU véi lidu khai dAu thip hon it nhét 50% so vdi liéu khéri dAu tigu chudn, trong
khi d6 nhitng ngudi meng kiu gen dbng hop da hinh nén dwgc chuyén sang cic phéc
dd diéu trj khdc khong co 5-FU (Hinh 14.6).
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Hinh 14.6. Khd ning dap vmg thudc cia cde bénh nhén cé kiéu gen DPYD khdc

Irinotecan, mot chit e ché topoisomerase I, dugce st dung rng rai trong cic phic
d6 phédi hop dé didu tri ung thr dai tryc tring giai doan mudn. Tuy nhién, irinotecan
thudmg cb cdc tic dung khéng mong mubn nhu giam bach ciu nghiém trong hoiic gy
tiéu chay. Mdt trong nhitng enzym quan trong gitip bat hoat va thai trlr irinotecan 1 enzym
chuyén héa pha 2 UDP-glucuronosyltransferase (UGT), ma hoa bdi gen UGTIA41. Nhidu
nghién ciru cho thdy nguy co ddc tinh khi ding irinotecan ting 18n & ngwdi mang bién thé
gen giy giam hoat tinh UGT, dic bidt 13 alen bién thé UGT147*28. FDA yéu ciu nhin
thubc irinotecan phai ghi 15: “Kki ditng dow tri liéu, cdn ciin nhic giam lidu irinotecan
hydrochlorid & bénh nhin cd kiéu gen dong hgp tie UGTIAI*28. Tuy nhién, vigc diéu
chinh liéu tiép theo cin xem xét dua trén dip ng cita tieng bénh nhdn”. Trong khi d6,
Uy ban Gen dige Hi Lan (Dutch Pharmacogenetics Working Group) khuyén céo gidm
70% lidu khéi dau & bénh nhan c6 kiu gen déng hop tit UGTIA1*28. Mit khic, mang
ludi Gen duge Phip (RNPGx) dura ra mot bang huéng diin didu chinh lidu irinotecan dya
trén kidu gen UGTIA41 (Bang 14.2).
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Bang 14.2. Hudng din diéu chinh liéu irinotecan diea trén kiéu gen UGTIAL

g | © " km .
. i L. B ) . ‘ B

Lidu thép (< 180 Sur c0 mit alen UGTIAI*28 khong phai 13 yéu 6 nguy co
mg/m*/tufin) chinh

180 - 130 mg/m?, c4c | Bénh nhin c6 kiéu gen ddng hop tiz UGTIA1*28 cb nguy co
chu ky cach nhan 2 - 3 | cao giip cic doc tinh trén hé tao mau va/ hodc hé tiéu héa so
tuln voi ngudi mang kiéu gen dj hop tir hodic wildtype. Kimyén
céo gidm lidu 25 ~ 30% & ngudri mang kiéu gen ddng hop ti,
dfic biét & nhitng ngudi mang thém cac yéu t6 nguy cor khée.
C6 thé didu chinh liéu sau mdi chu ky, dua trén dép tmg,

240 mg/m? tré 1€n, céc | Bénh nhén c6 kiéu gen ddng hop tr UGTIA1*28 c6 nguy co
chu ky cach nhau 2 - 3 | cao gip cdc dc tinh trén hé tao man (gidm bach cu) so véi
tudn ngudi mang kiu gen di hop tir hoic wildtype. Cin chéng chi
dinh diing véi lifu cao ndy va cAn héi chin chon Lidu dya trén
cac yéu t6 nguy co lién quan. Chi ding lidu cao ndy & ngudi
mang kifu gen wildtype hojic dj hop tir khéng mang thém cic
yéu té nguy co khéc va c6 loi ich khi ding lidu cao.

Trong diéu tri ung th dai truc tring, cic thubc didu tri hudng dich gop phin quan
trong trong higu qua didu trj, kéo dai thoi gian séng cho ngudi bénh. Mot trong nhimg
nhém thude hréng dich dugce img dung rong i trong didu tri ung thir dai trye trang la
cetuximab va panitumumab, céc khéng th& don dong khang EGFR khién cho yéu t6 ting
trirémg khéng thé tiép cin duge thu thé dic hidu, tix d6, ngin chin dioe si ting sinh khbi
u. Tuy nhién, dap tmg diéu tri v6i cetuximab va panitumumab phy thude rét nhiéu vio
Kirsten Rat Sarcoma Viral (KRAS) - mdt protein tham gia vdo qué trinh truyén tin hi¢u
xudi dong tlr thy thé EGFR. KRAS durgc gfn vao bén trong ming té bao va 12 ciu.ndi cho
céc yéu 16 hoat héa thugng ngudn (tin hidu tir cac yéu 16 ting trudmg) va. céc dich ha
ngudn (tin hiéu ting sinh, sbng sét va biét héa), La mot chit truyén tin ha ngudn ciia
EGFR, KRAS c6 vai trd quan-trong trong viéc khéi phét va tién trién ciia mét s6 ung
thu nhar ung ther phdi va ung thir dai trire trang. Gen KRAS 13 mot thanh vién ciia ho gen
RAS (Rat Sarcoma Viral), mi hoa cho protein KRAS. Khi d6t bién KRAS xay ra, phan
tik protein KRAS & trang thai hoat héa lién tuc, dfin dén hau qua I céc phén tit truyén tin
ha ngudn ludn hogt dong dé duy tri tin hidu ting sinh t4 bio. Dt bién KRAS duve coi I3
mdt oncogen dong vai trd quan trong cd trong hinh thanh ung thr ciing nhu sy ¢& khing
v6i diéu tri ung thu. Hién nay, khodng 5000 dot bién gen KRAS di duge cong b, trong
d6 phd bién nhét 13 d6t bién thay thé nucleotid & codon 12 vi codon 13. Thn suft xuit
hién d6t bign KRAS trong ung thur dai true tring dao dong trong khodng 27 - 43%. Sy hién
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dién chia dot bién gen KRAS 1a mét yéu t8 tién lugng xn d6c 1ap va ginip du doan hién
tirong khang véi phac 4 didu tri itc ché EGFR. Khi dot bién gen KRAS xay ra, KRAS 6
kha niing tu phét ra tin hiu ndi bao dé kich hoat tr& lai cic con dudng tin higu ma khdng
phy thuge tin higu t EGFR (Hinh 14.7), do dé, din dén v6 hién héa tic dung cia cic
khéng thé don dong.

Khang thé don déng:

catuximab/penitumumab
Céc thude khang RGFR
® phong bé thy thé, ngin
chin tin higu xubi dong
qua KRAS

TKI {erlotinib/gefitinib)

Pot blén KRAS: t hoat héa,
c4c tin hiéu xudl dong tiép dién,
1am khéi u t1ép tye ting sinh

KRAS binh thudrng: khi
receptor EGFR bf phong
bé, KRAS khang phét
tin hiu téng sinh

é Chu trinh & bao ‘

Chu frinh t& bao tiép difn: ting
Céctin hidu tang sinh 1 bao, sinh, sdng sét, x4m 14n, di can
- x8m'l&n, di cén bi irc ché

Hink 14.7. Vai tré ciia 35t bién gen KRAS trong dip img diéu 1ri khing thé
don dong khang EGFR

Mot nghién cfiu trén 30 bénh nhan ung thw dai tre tring di cén diing cetuximab cho
théy: 100% nhém bénh nhén c6 dp Tmg t6t khong mang dot bién gen KRAS, trong khi
46 68% nhém bénh nhin khdng dap tmg mang a6t bifn KRAS. Nhiéu nghién cira khic,
bao gdm c nhitng phén tich meta ciing di chi ra ring nhitng bénh nhan ung th dai trwe
trang mang dot bién gen KRAS ¢6 dép ing didu trj kém va do d6 khéng dwoc hudmg Igi
fch didu tri khi diing cetuximab hofic paniturnumab, ngay ca khi két hop véi héa trj ligu
(Hinh 14.8).
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Hinh 14.8. So sanh PFS giita nhém diéu tri don dpe véi phic 46 FOLFOX
va nhom phoi hop FOLFOX - cetuximab & bénh nhén c6
. va khdng mang dot bién KRAS -

Tir thyc t& 46, Hiép hoi Ung thr chiu Au va I-Ilf;p h$i Ung thuy Hoa Ky déu khuyén
céo tit cd cic bénh nhén ung thir dar trire tring déu cin thire hién xéf nghiém phat hién
dot bién KRAS trrde khi chi dinh didu tri v&i cetuximab hodic panitumumab.

Ngay tai Viét Nam, xét ughlem d6t bién gen KRAS cilng dd duoc thuc hién & mot
s6 bénh vién 16n va qui bao hiém y té chip nhan thanh toan 50% vdi cac trudmg hop didu
tri ung thr dai trye trang di céin thudc type KRAS tr nhién (wildtype) khi chi dinh didu tri
vl cetuximab.

Bén canh KRAS, mot s& dot bién gen ho RAS khic (vi dy nhu: d6t bién gen
Neuroblastoma Rat Sarcoma Viral (NRAS)} cling d4 dugc chirng minh c6 anh hlmng déng
ké téi ddp {mg didu tri khing EGFR. Hlep hdi Ung ther 1Am sang M§ khuyén cdo trrée
khi chi dinh phéc d8 1rc ché EGFR, cin 1am thém cac xét nghiém d6t bién gen RAS mé
rdng, bao gdm KRAS and NRAS codon 12, 13 thude exon 2, codon 59, 61 thude exon 3,
codon 117, 146 thujc exon 4. Méi diy, FDA ciing d4 phé duyét 1 b kit thuwong mai cho
phép xét nghiém 56 d6t bién dijc hiéu & exon 2, 3, 4 cia ci gen KRAS va NRAS.

Ngoai ho gen RAS, m6t ho gen twong tir kbéc ciing lién quan dén dap wmg e ché
thy thé EGFR v6i co ché twong 1y, 46 14 ho gen RAF, mét ho gen ma héa cho protein ha
ngudn trong con dudmg fruyén tin hidu qua thy thé EGFR (con duong MAPK) (Hinh
14.9), Trong ho nay, gen BRAF Ia gen thuromg xuat hién d6t bién nhat va protein BRAF
cling 12 yéu t6 hoat héa quan trong nhét ciia MEK trong con dudng MAPK. Pét bién gen
BRAF duge tim thiy & 7 - 10% bénh nhén ung thir dai trre trang di ¢iin.
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Hinh 14.9. Con duong MAPK trong bénh sinh ung thw
Cho dén nay, di co hon 30 d6t bién BRAF duge phét hién, véi thn suit rat khac nhau,
Trong d6, phd bién nhét 13 BRAF V600E, Xy 1a & ving c6 hoat tinh kinase ciia BRAF,
lam cho hoat tinh kinase téng 10 lan so vo‘1 ngudi mang kiéu gen wildtype. Tén suft dot
bidn BRAF V60OFE chiém hon 90% tdng sb d6t bién gen BRAF & bénh nhén ung thur dai
triec trang.

D4 6 nhidu phén tich g6p cho thy vai trd dy doén dép tmg didu trj e ché EGFR
chia dot bién gen BRAF. C6 sy gidm ty 1& dép fing toan thé, gidm PFS, OS & ngudi mang
d6t bién BRAF V600E so v6i ngudl co kién gen wildtype. Hiép hdi ung thur 1dm sang My
khuyén céo cin lam xét nghiém tim d6t bién BRAF V600E d2 c4 thé hoa didu tri ung thu
dai tryc trang. Tai Viét Nam, dé b8 tro cho bénh nhin, Thong te 37 cia Bao hidm Y té
Viét Nam d8 quy dinh chi tra chi phi xét nghiém phét hi¢n 45t bién gen BRAF.

KET LUAN

Trong cac nhom didu trj, thuéc diéu tri ung thr 13 linh vuc duge tng dung ding
thuéc theo c4 thé phd bién nhét do cée thudc ung thir c6 dge tinh cao, chi phi 16m, dap img
didu trj rt khAc biét giita cic bénh nhin khéc nhau. Nhidu xét nghiém gen da ra doi song
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hanh véi thudc didu tri ung thr, dic biét 12 chc thubc réng dich, gitip Iya chon nhitng
bénh nhén c6 d4p ting t6t, cai thién dédng ké thoi gian séng va chit hrong cude séng cna
bénh nhéin. Bén canh dé, viéc xét nghiém gen lién quan dén dwgc dong hoc cling d gitip
c4 thé hoa diéu tri, 1dm gidm doc tinh ciia cac thudc héa tri. Ngay tai Viét Nam, noi nghién
ctru gen dirge con dang & nhitng budc di du tign thi vide diing xét nghiém gen dé ca thé
héa diéu tri d6i véi céc thude Irémg dich ciing d8 duge ap dyng trong 13m sing, dem lai
Ipi ich déng ké cho ngirdri bénh.
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