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TOM TAT

Ung thy dai tring (Colarectal cancer — CRC) 13 loai ung thir phé bidn va cé 1y 18 tir vong cao thit ba trén
thé Bt vi Vigt Nam, ty 1& mc béh dang cé xu huegng ting lén. Ligu phép didu try bing phén tir dich véi chit
itc ché thy thé yéu 16 ting trudng ﬂ\uvng bi (epidernoal growth factor receptor - EGFR) dang trér thank mit
phdn khong thé thién duge trong qué trinh kiém soat su tién trién cia binh. Dot bién gen KRAS 12 nguyén ahan
chinh cta tinh khéng véi chét fic ché thy thé EGFR trong didu trj ung thr dai tryc tring, Trong nglnén cifu nay,
cic dél bién trén exon 2 3, 4 cla gen KRAS & bénb nhan ung thur Gai tryc trang duge xic dinh bang phuoug
phip giai trinh ty trye tiép tir sim phim PCR. Két qud nghién cifi chra xdc dinh duoc céc 4t bidn duge cho 12
6 anh hudng dén idu qua didu tri 3 duge cong b6 Tuy nhién, trong aghién ciru ndy da xdc dinh duoc cic dgt
bién M67V trén bénh nhin KRIO 11, 12, 14, 15, 17, dét bién V103D & b§nh nhan KR7 v2 46t bién M111K &
bénh nhin KR7, 9 Nghién ciru ciu tnic khang gian cia protein KRAS & cic vy tri dft bién cho thiy agt bién
M67V vi V103D dd 1dm thay @5i hinh dang khdng  gian cia protein KRAS tai cic vi tri pdy. Vi vy, cin ¢d

nhimg nghién ciu thém vé anh hudng cua céc dit bién nay lén dap img diéu tri & bénh nhin ung thr.

Tiér khou: 46t bién gen KRAS, ung thu dai trye tring, dip img diéu tri, chAt ire ché thy thé

MO DAU

Gen KRAS (Kirsten r1as sarcoma viral
oncogene) 13 mét gen nim trén nhiém sic thé 12 &
ngudi, md héa cho protein KRAS cia con dwdng
truyén tin hitu MAPK (mitogen-activated protein
kinase) {Vogelstein er al., 1988). KRAS 1i mit
GTPase (GTP-binding P-loopase) nhd gém 188
ho#c 189 amino acid, d6ng vai trd chia khoa trong
viéc truyén tin hiéu ngoai bao (Bos, 1989) vi cé
anh hudng én dén dap img v6i héu phap didu tri
cia bgob nhin ung thu. DGt bién trén KRAS lien
quan dén nlueu loai bénh ung thu v d\wc xac dinh
1a xdy ra voi thn xudt 17 — 25% & tat ca cac loai ung
thu (Amnglun et al., 2012). Tuy nhién, tan Xuit
nay thay d6i & mdi loai bénh ung thu bao gom: 36%
bénh nhan ung thr dai tnrc tring, 20% bénh nhin
ung thy phéi va 65 — 100% bénh ohin ung thu
tuyén gy (Rapom e al., 2008). Theo Wicki va
ddng tac gia (2010), ty 1& nay dugc xdc dinh 13 30 -
60% bénh nhén ung thu dai truc trang, 60% bénh
nhdn ung thi tuyén tuy, 33% bénh nhin ung thr
mét, 17% bénh nhin ung thu budng tmimg, 15%
hénh nhér ung thu mang trong da con va 30 - 40%
bénh nhén ung thr phdi cic leai.

Gén 90% dét bién lam mét hoat tinh ciia protein
KRAS 1a dt bién tai codon 12 - 13 va 5% 14 dét
bién tai codon 61 trén gen KRAS (Andreyev ef al.,
1998; Bos ef al., 1987). © bénh nhin ngudi Ha Lan
37% dbt bién xdy ra & codon 12 vi 13, ngodi ra con
€6 6,6% d6t bién x3y ra & cic codon 8,9, 10, 15, 16,
19, 20 hodc 25 (Brink et al., 2003). Dot bién tai
codon 15, 16, 18 va 31 trén gen KR4S da dugc phat
hién & mét s6 bénh nhan b u vo thuong thén (Lin ef
al., 1998). Edkins va dung tac gid (2006), nghién ciru
trén 126 mé va 40 déng t€ bao ung thw dai tnre tring
auéi chy 42 xde dinh dugc 46t bién A146T trén 4%
md va dong 1é bio nghién ciru. D5t bién KRAS duge
tim thiy trén 30 - 40% benh nhén ung thr dai trang
khong co dap tmg vé1 liéu phap didu tr, vi vay vigc
x4c dinh yéu tb di truyén quyét dinh tinh khéng véi
liéu phép sir dung chit e ché thu thé EGFR
(epidermal growth factor receptor) 1 rit quan trong
(Palmirotia et al., 2009). Amino acid 12 va 13 la vi
tri vong gin GTP v amiuo acid 6] nim trén ving
switch-I1 (Wicki ef &f, 2010). Dot bién diém o
codon 12 va 13 duge xéc djnh 12 gdy ra ddp G img lhap
véi viée didu trj bing cetuximab (chét ite ché thu thé
EGFR) va panitumumab (khang thé dom dong dic
trung EGFR} & béoh nhén ung thr dai true trang
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(Santin. ef af., 2008, Chretien et al., 2012). Vi vy,
46t bién didm trén KRAS dugc s dyng nhu mot
marker cho viéc dy bao didu ri hiéu qua voi chit e
ché thy thé EGFR.

. Vigt Nam 12 mgt wong nhimg auée ¢ ty 1€ ung thee
A . Mai nam ca nudc c& thém khoang
150.000 ca méc méi cic bénh ung thi va 75.000 ca tr
vong do ung thu, démg thir hai chi sau bénh tim mach
(Higp hdi wog tur Vigt Nem). Nim logi ung the hang
dhu & nam gidi 14 ung thu phéi, gan, dai trve tring, dz
day va vom hiu (chiém 58%); con & nir @151 1d ung ther
vi, cb tir cung, dai tryc tring, phéi va tuyén gidp
(chiém 63%). Djc biét, & nif gi6i c6 sy gia tang i &
ung thu v, dai truc wing va ftuyén giip
{www.backinai.gov.vn). Nhur vdy, & Viét Nam ung thy
ai tryc tréang ciing duge xEp dimg thiz ba & cd nam va
nit. Tuy nhién, & Viét Nam cdc nghién cdu véd truyen
cac gen lién quan dén viée kidm soét ung thr & ngudi
bénh con han ché. Trong nghién cin niy, ching 1 xde
dinh cic d6t bién co anh hudng dén su dap (ng coa
bénh nhin d61 vén lién phép sir dung gitp cho qué trinh
diéu trj ¢ hidu qué hon.

VAT LIEU VA PHUGNG PHAP NGHIEN CUU

Mau méu ciia cic bénh nhan ung thy dai truc tring
duge thu thip tir cac Bénh vién Pai hoc Y Ha Nbi va
Bénh vién Hoe Nhai. Cic miu miu duge ky higu I3
KR1,2,3,6,7,9,10,11,12,13, 14, 15, 16, 17.

Cic miu miu duqc bio quan ¢ -20°C, sau dé
DNA dugc tich chiét bang kit tich DNA ti méau
{Gene JET whole blood genomic DNA purification
mini kit) cta hdng Thermor (EU - Lithuania) cac
buéc tién hanh duoc thye hién theo hudng din sit
dung cia bd kit

Phan {mg PCR nhdn doan exon dugc thuc hién
theo cong bd cia Chang et ol , (2010), Loupakis ef
af, {2009) vai céc cip méi

M1234 5678310111

250bp

Nguyén Thi Kim Lién er af,
KRAS2F 5-ACACGTCTGTCAACTGG-3",
KRAS2R  5"-TAACTTGAAACCCAAGGTAC-3
(nhén doan 445bp); KRAS3F 5
GCACTGTAATAATCCAGACT-3', KRAS3R 5.
CATGGCATTAGCAAAGACTC-3* (obin domn
297bp) v cip mdi  KRAS4F 5.
TGGACAGGTTTTGAAAGATATTTG-3%,
KRAS4R 5
ATTAAGAAGCAATGCCCTCTCAAG-3’  (nhin
doan 375bp).

San phim PCR duge tinh sach v gidi trinh oy
trye tidp trén mdy gidi trinh ty ABI 3100 Bio System
(My) theo phuong phép ctia Sanger ef al, (1977).

Két qua giai trinh ty dugc so sanh véi trink [

exon clia gen KRAS chudn & ngudi trén Ensembl ma
s8 ENSG00000133703 bing phin mém BioEdit

{www.mbio.ncsu.edubicedit/bioedithtml) dé xic

dink céc ddt bién.

Anh hudng cia cac dot bién 1én chn tric pmtem

KRAS duoc phin tich bing phin mém
MSViewerLite
(http://viewerlite. software.informer.com/) va

SPDBV (www.spdbv.vital-it.ch/download hteml).

KET QUA VA THAO LUAN
Két qua PCR nhan doan exon trén gen KRAS

Trong nghién ¢t ndy, mdu méu cia 14 béoh
nhan ung thir dai truc trang da dwrge thu thip by che
Bénh vién Hée Nhai, Bénh vién Pai hoc Y Ha Ngi.
Cic mau miu duge tich chiét theo hudng din cia b)
kit tich chiét DNA tr mau (Gene JET whole blood
genomic DNA purification mini kif} cla hing
Thermor va dugc dién di kn:m tra tren gel agarase

0,8%. Két qua dién i DNA tong sb cho thiy cic
mf:u DNA déu dat chét twong va sé hrong cho cic
nghién ciru tidp theo.

4 & 6 7 8 9 101

Hinh 1. Két qua dien di san phém PCR nhan doan exon 2, 3, 4 & c4c bénh nhan ung thir dai e trdng A, Sdn phAm PCR
than doan exon 2. B- San phdm PCR nhan doan exon 3. G: San phém PCR nhén dogn exon 4
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DNA téng 58 tr miu méu ciia cac bénh nhan
ung thir dai trre trang duge sit dyng lam khuén aé
nhin doan exon trén gen KRAS. Cic cip mdi sir
dung trong nghién clu dwoc tham khio ti cdng bd
cia Chang et al., (2010), Loupakis et af, (2009) dé&
nhin céc doan exon 2, 3, 4 ©d kich I}mm: frong img
12 445bp, 297bp va 375bp. Két qua dién di sin pham
PCR ctia phan {mg nhin doan cic exon dugc thé
hién trén hinh 1.

Két qui dién di san phim PCR cho thy céc doan
exon 2, 3, 4 ¢6 kich thuée dimg nhu dv kién. San
pha.m PCR cb sy da,c higw cao, céc bang dign di gon
Vi sac nét cho thdy san phim PCR ¢§ chit lugng, s&
hrgng dé tién hanh tinh sach va giai trinh tu.

K& qua phan tich trinh tr

Theo cac nghién cirs trude ddy, vige dap img voi
timg liéu phép diéu tri phu thude vao rat nhidu véuts
trong ban than méi nguéi banh. Llevrc etal, (2006) la
nhém téc gia diu tién cong bd v& mé: licn hé glu'a 4ot
bién trén KRAS va sy khéng dip tmg v6i chat e ché
thu thé EGFR & nguii bénh ung thu dai trang. Dot
bién wén KRAS duqc cho 14 nguyén nhén chinh gay ra
tinh khang véi chit irc ché thy thé EGFR @ bénh nhan
ung thur dai trang (Molinari ez af., 2011). Nhimg cong
bb kidc cho thiy 45t bién diém & codon 12 va 13 trén
KRAS dugc xic dinh I3 gly ra dap img thip véi viec
didu trj bing cetuximab va panitumumab & bénh nhin
ung thir dai trang (Santini er af., 2008; Chretien et a/,
2012). Loupakis et al,, (2009) nhén théy nhimg bénh
rhan mang dét bién tai codon 61 vi 146 trén KRAS
cing c6 tinh kling véi cht Gc ché thy thé EGFR nhir
bénk nhan mang dot bién tar mdon 12 va 13,
Janakiraman er af, {2010} lai nhén Lhay a6t bin tai
codon 117 va 146 trén gen KRAS xdy ra khi phd bién
va cho dy bao viéc diéu tri kha quan hon déi voi bénh
nhan ung thu dai trang. Vi vay, phin tich d6t bién 12
didu kign bt bude trude khi didu tri dé ¢6 duoc hudng
diéu tf higu qua cho bénh nhin.

Trong nghién ciry nay, ching t6i tién hanh xac
dinh cdc 46t bién & exon 2, 3, 4 trén gen KRAS &
bénh nhin ung tha dai trye trang nham dwa ra hudng
dieu tei biéw qua cho bénh nhan. San pham PCR
nhan doan exon dugc tinh sach va gidi winh tr e
tifp trén may giai trinh ty ty déng ABI 3100 Bio
System (M¥). Két qui gidt trinh ty ducc so sédnh véi
trinh tr cxon cda gen KRAS chvin & ngudi trén
Ensembl ma s ENSG00000133703 bing phin mém
RioEdit dé xéc dinb cac d6t bién.

Theo (Smith et al., 2002; Amado et al,, 2008)
ty 18 xdy ra gt bién trén gen KRAS & bénh nhan
ung thrr dai tryc trang 14 30 — 40%. Trong nghién
ciru nay, Kkét qud so sanh trinh ty cho thay trong s6
14 bénh nhan nghién ciu c6 siuw bénh nhan
(KR10, 11, 12. 14, 15, 17) mang 40t bidn M67V;
m§t bénh nhan KR7 mang dét bién V103D; bai
bénh nhan KR7, 9 mang dét bién M111K (Hinh 2)
chiém ty 18 57%.

O cac bénh nhan tham gia trong nghién cire chua
xéc dinh duge cde dot bién anh hudmg dén higu qué
didu tm nhu da céng bb trong cdc nghién ciru trude
day tai cac vi tri codon 12, 13, 61, 146. Két qui nay
¢6 thé ta do s§ lwgng bénh nhan tham gia vio nghién
cfru cdn chua nhidu. Tuy whién, két qui ndy cling
phit hop vii (Ren ef al, 2012) kb nghién ofru trén
4687 bénh nhan ung thu dat truc trang da phér hién
duge khodng 29% bénh nhan mang dot bién tai
codon 12, 13 va chi phit hién dwge mét bénh nhan
mang 35t bién tai codon 61. Bt bidn tai codon 61,
146 hoic 154 duge xdc dinh chiém 1% & bénh nhan
ung thur dai teuc tring (Forbes et al., 2006). Bén canh
dd (Janakiraman et al., 2010) cling d& xac dinh duogc
céc dit bién ta1 cée vi trf khdc nhau (22K, E31K va
K117N trén KRAS & cac bénh nhin ung thu dai truc
wing. Tuy nhién, anh hudng cia cic dot bién nay lén
kha ning dap img didu tri cita bénh nhan chua duge
nghién cira.

Me7V V103D MK
Ta €A TO o A% 494 Tang Tac TA Te tee T

ool e

Hinh 2. B5t bién & cac bénh nhan ung thw dai tnre trang A' Bt bién d) hop t ME7V & bénh nban KR10, 11, 12, 14, 15,
17 B: Dot brén di hgp t V103D & bgnh nhan KR7. C: DYt bién di hop tr M111K & bénh nhan KR7, 9,
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Két qué phin tich chu tric 3D

Ngudi ta di xéc dinh dige bén vung trén RAS
protein: Ving thir nhét bao gdm 85 amino acid & diu
N hizh thinh nén ba dang cia ho RAS protein
(KRAS, NRAS vi HRAS). Vimg thir ha1 bao gom 80
amino acid cé sy mong dong vé trinh ty thip hom (70
- 80%). Nhung vilng nay rit quan trong trong chirc
niing truyén tin higu ciia protein KRAS va hinh thinh
nén ving G-domain (amino acid 1 - 165). Ving G-
domain clia protein KRAS gbm vimg lién két GTP, &
do c4¢ vong lién két P-loop-phosphate (amino acid

— 16 va 56 — 59) phén img v b-phosphate va ¢-
phnsphale ciia GTP. Ving 116 - 119 va 152 -165
phan ing voi base guanine. Vi tri M67 va V103 ndm
trén ving xoan o helicase B va C cia clu tric phin
tit protein KRAS (Hinh 3).

Phén tich anh hudng cua céc dgt blcn 1én chu
triie 3D cua phan i proten KRAS cho thay céac dot
bién M67V, V103D 43 lam thay dbi ding ké ciu tric
khéng gian cua protein KRAS tai cic vi trf ndy
(Hiub 4, 5, 6). Dic biét, a6t bién tai vi tri M67V d3
1am xut hign thém mgt chu ndi hydro véi amino
acid tpi vi tri 65 (Hinh 4B).

Nghién ciru ciz Jancik ef al., (2010) ch’o théy,
gt bién kich hoat trén gen KRAS lam mit chitc
nang bat 1t tir ché 4o hoat dong sang ché dg bit
hoat ciia protein KRAS, din dén lim thay déi té
bio va lam ting khi ning khang véi liéu phip héa
hoc vA ligu phép didu tri dich voi chdt wc ché thy
thé EGFR Protein KRAS duy tri sy bt hoat cho

Nguy&n Thi Kim Lién erat,

dén khi 06 lién két véi GTP. Su bat tit tir trang théi
bét hoat sang trang thai hoat déng dwgc diéu héa
béi cac tin hiéu ndi bdo. Khi GTP dugc gan vie
protein KRAS, 1am bién dé1 hinh dang & hai ving
d3c biét cua protein KRAS khién né chuyen sang
trang thai hoat dgug. Bay 13 bai ving rit quan trong
dugc biét dén nhur 1i viing “Switch 1" (amino acid
30 ~ 38) va ving “Switch II” (amino acid 59 - 1,
hinh thanh nén véng phin img lai kich thich, difu
khién boi dic trung lién két clia GTPase véi phin
W kich thich phan img cia né. Vang “Switch 1 vn
II" ddng vai trd quan trong trong lién kétcia yéu to
didu hoa v& yéu t8 anh hudng (Lopez-Alcala et af.,

2008). Sy thay d5i hinh dang eia protein KRAS
anh hudng dén phan img cda nd véi edc protein ot
hoat tinh GTPase (GTPase-activating proteins -
GAPs) lam ting hoat tinh GTPase cia phan ¢t RAS
prot:m 1én 100 000 lan (Gideon ef al, 1992). Sy
thay dbi hinh dang ciing énh hudng den phin (g
véi cic ybu t6 guanine - exchangmg/releasmg
(GEFs/GRFs) diy manh sy gidi phéng GTP,

Protein KRAS ciing c6 ban chit GTPase duge kich
thich b&i GAPs va hoat dgng nhu mét déng hé bam
gi% lién quan téi phén tng tryc tidp vai cac yéu 1
anh hwdng (Giglione et al., 1997). Cic djt bién bit
thwbmg cuia protein KRAS iam mét tac dyng didu
hoa cia nhiéu yéu tf, vi vdy anh huéng dén cic con
dwdng quan trong trong t¢ bio. Chc protein KRAS
a5t bién duge sigh ra con kich thich sy ting sinh
béo diin dén sy phit tnén khéng kidm soat cia cic
khéi u.

Hinh 3. G4u tric 3D ciia phan tir protein KRAS, AC1, 2. viing activity sites; A, B, C, D, E: viing xon a helicase, $1, 2 1,
B2 2. #3.1, B3.2: viing xo04n B helicase, M867, V103, M111: vﬂrl d&t.tbylén ' ® ’
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A B

Hinh 4. Anh hudug cia cde ddt bién 1én chu tric 3D céa phin v protein KRAS. A- ¢ tric binh thudng cia protem KRAS ta1 vi tmi 67,
B: cau trie cla protein KRAS ki bi 4ot Bién t 1t MBTV

A B

Hinh 5. Anh hudmng cua cac 30t bién 18n cdu tric 3D clia phan L2 protein KRAS A: ciu tric binh thurdng ciia protein KRAS
tai v ki 103; B: céu trisc clia protain KRAS khi by dat bién tai v) tri V103D.
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A

Hinh 6. Anh hucmg cia cic 65t bién 18n céu ttc 3D cOa phén tir protein KRAS. A cAu tndc binh thieérng cla protein KRAS
tai v i 111: B cAu truc cia protein KRAS khi bj dét bién tai vi tri M111K.

KCéc pro

Trong nghién ciru nay, chung t6i dd xac dinh
duge cic dot bidn M67V, V103D va MI11K trén
bénh nhén ung thu dai thre teang cla Viét Nam. Két
qué nghién ci ciu tic 3D cia phin 1& protemn
KRAS cho thiy dét bién M67V va V103D da lam
thay a@di hinh dang khong gian cia protein KRAS
Nhu viy, bén canh cic dot bidn dd duoc xdc dinh ro
sy dnh hudmg aé véi hi¢u qua dig tri nhu d6t én
ta1 codon 12, 13, 146 v& 161, thi nhirng d6t bién tai
cac didm trén vimg Switch L, 11 hay ving domain G
déu ¢b thé anb huéng it nhigu &n hoat tinh cia
protein KRAS. Vi vay, c:an c6 nghién ciru thém vé
anh hudng cua cac dot bién nay Ién higu qua difu i
& bénh nhin ung thy dai tryc trang.

Lin edm wn: Cong trink dige hoan think véi su hé

trgs kink phi cia de i cap co ¢ Vign Nghién ciou hé
gen, Vién Han lim Khoa hoc va Cong nghé Viét Nam.
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SUMMARY

Colorectal cancer (CRC) is the most common cancer type and has high mortality rate at the third in the
World and Vietnam, Currently, the number of patients with colorectal canccr tends to increase. The targeted
therapy that uses EGFR (epidcrmal growth factor receptor) i isb an mdi: part of the
process of controlling the progression of the disease. However, the KRAS mutations arc major cause of
resistance to EGFR inhibitor m treatment fo colorectal cancer. In this study, the mutations in exon 2, 3, 4 in
KRAS gene of patients with colorectal cancer were determined by direct sequencing from PCR products The
results showed that we did not found the mutations which were said to be affect to effect treatment as has been
published. However, we determuned six panents (KR10, 11, 12, 14, 15, 17) who bave mutation point M67V;
one patient (KR7) have mutation V103D and two patients ({KR7, 9) have mutation M111K. The mutations a{
cadon M67V and V103D did change the spatial strucrure of KRAS protein in these positions So, further
analysis is needed to understand the associations between KR4S mutations and the influence of these mutations
on effective treatment in patients with CRC.
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