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TOM T A T 

Ung thu dai trang (Colorectal cancer - CRC) la loai ung thu pho bifin va co ty IS tii vong eao thii ba tr6n 
the gidi vd Vi?t Nam, ty l§ mde benh dang co xu hudng tdng len. Li?u phdp diSu tri bdng phan tii dich vdi chat 
lie che thy th6 yeu to tdng trudng thugng bi (epidermal growth factor receptor - EGFR) dang ttd thdnh m$t 
phan khong the thieu dugc ttong qua ttinh kiem soat su tien trien ciia benh. D$t bien gen KRAS Id nguyen nhan 
chinh ciia tinh khdng vdi chat lie ch§ thy thfi EGFR ttong dieu tq ung thu dai tryc trang. Trong nghien ciiu ndy, 
cdc dgt bien trSn exon 2, 3, 4 ciia gen KRAS a benh nhan ung thu dai tryc trdng dugc xdc dinh bdng phuang 
phdp giai trinh tu tryc tiep tu sdn phdm PCR, Ket qua nghien ciiu chua xac dinh dugc cac d<it biin dugc cho Id 
CO anh huong d^n hi§u qua dieu tri da dugc cong b6 Tuy nhien, ttong nghien ciiu nay da xac djnh duac cdc dgt 
biln M67V ttSn b?nh nhdn KRIO, 11, 12, 14, 15, 17, dgt b ik V103D db?nh nhan KR7 vd dgt b ignMll lKd 
b^nh nhan KR7, 9 Nghien ciiu cau tnic khong gian ciia protein KRAS a cdc vi tri dgt bien cho thay dgt bien 
M67V va VI03D da ldm thay d6i hinh d^ng khdng gian cua protem KRAS tgi cac vi tri ndy. Vi vdy, cdn co 
nhihig nghien cuu them ve anh hudng cua cac dgt bien nay len dap ling dieu tn cr benh nhan ung thu. 

Tir khda: d^t bien gen KRAS, ung thu d î tryc ttdng, dap img dieu tri, chat lie che thy th6 

MO DAU 

Gen KRAS (Kirsten ras sarcoma viral 
oncogene) Id mgt gen ndm fren nhiem sdc the 12 d 
ngudi, md hoa cho protein KRAS ciia con dudng 
truyen tin hi?u MAPK (mitogen-activated protein 
kinase) (Vogelstein el al., 1988). KRAS Id mgt 
GTPase (GTP-binding P-loopase) nhd gom 188 
hoac 189 amino acid, d6ng vai frd chia khoa frong 
viec truygn tin hi?u ngo^i bdo (Bos, 1989) va co 
dnh hudng ldn den ddp ung vdi lieu phap dieu tri 
ciia benh nhan ung thu. Dot bien fren KRAS lien 
quan den nhieu loai benh ung thu vd dugc xdc dinh 
Id xay ra vdi tan xuat 17 - 25% d tat ca cac loai ung 
thu (Arrington et al, 2012). Tuy nhien, tan xudt 
nay thay doi d moi lo^i b^nh ung thu bao gom: 36% 
benh nhan ung thu d^i tryc trdng, 20% b?nh nhan 
ung thu phoi vd 65 - 100% benh nhan ung thu 
tuyen tyy (Raponi et al, 2008). Theo Wicki vd 
ddng tdc gid (2010), ty I? ndy dugc xdc djnh Id 30 -
60% b?nh nhan ung thu d^i tryc frang, 60% benh 
nhan ung thu tuySn tyy, 33% benh nhan ung thu 
m^t, 17% bgnh nhdn ung thu budng tning, 15% 
benh nhan ung thu mang trong da con va 30 - 40% 
bgnh nhdn ung thu phoi cac loai. 

Gan 90% dot bien lam mdt hoat tinh ciia protein 
KRAS Id dgt bian tai codon 12 - 13 va 5% la dot 
bien tai codon 61 fren gen KRAS (Andreyev et al, 
1998; Bos et al, 1987). 6 benh nhan ngudi Ha Lan 
37% dot bien xdy ra d codon 12 va 13, ngodi ra con 
cd 6,6% dot bien xay ra d cac codon 8, 9, 10, 15, 16, 
19, 20 hoac 25 (Brink et al, 2003). Dot biln tai 
codon 15, 16, 18 va 31 fren gen KRAS da dugc phat 
hi?n d mpt sd b?nh nhan bi u vo thugng than (Lin et 
al, 1998). Edkins vd dfing tac gid (2006), nghien cuu 
tten 126 mo vd 40 dong te bao ung thu dai tryc frdng 
nudi cdy da xac dinh dugc dot bi^n A146T tten 4% 
md va dong te bao nghien cuu. Dpt biSn KRAS dugc 
tim thay fren 30 - 40% benh nhan ung thu d?i frdng 
khong c6 ddp ling vdi lieu phap diSu fri, vi vay viec 
xdc djnh yeu to di truyen quy6t djnh tinh khdng vdi 
lieu phap sii dyng chdt uc chS thu thi EGFR 
(epidermal growth factor receptor) la rdt quan frgng 
(Palmfrotta et al, 2009). Amino acid 12 va 13 Id vi 
tri vong gan GTP va amino acid 61 nam fr6n vung 
switch-II (TVicki et al, 2010). Dot biln diim d 
codon 12 vd 13 dugc xac dinh Id gdy ra dap ling thdp 
vdi viec dieu tri bdng cetuximab (chit lie chi thy thi 
EGFR) va panitumumab (khang thi dan ddng djc 
trung EGFR) d benh nhan ung thu d?i tryc trdng 
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(Santim et al, 2008; Chretien et al, 2012). Vi v^y, 
dgt biln dilm tten KRAS dugc sir dyng nhu m6t 
marker cho vi?c dy bdo diiu tri hi?u qua vdi chat lic 
chi thy thi EGFR. 

Viet Nam la mgt ttong nhfing nude co ty le ung thu 
nhilu nhat thi gidi. M6i nam ca nude cd them khoang 
150.000 ca mde mdi cdc benh ung thu vd 75.000 ca tu 
vong do ung thu, dung thu hai chi sau benh tim m^ch 
(Hiep hdi ung thu Viet Nam). Ndm loai ung thu hdng 
ddu d nam gidi la ung thu ph6i, gan, dai true trdng, da 
day vd vom hdu (chilm 58%); cdn d nir gidi la ung thu 
Vli, c6 tli cung, dai tryc trang, phoi vd tuyln giap 
(chilm 63%). Ddc bi?t, d nfr gidi c6 su gia ^ g ti le 
ung thu Vli, dai tnic trang vd myln giap 
(www.bachmai.gov.vn). Nhu vdy, d Viet Nam ung thu 
dai tryc frdng ciing dugc xIp dung thii ba d cd nam yd 
na. Tuy nhien, d Viet Nam cac n ^ e n ciiu ve di truyen 
cdc gen liSn quan din vi6c kilm soat ung thu d ngudi 
benh con ban chi. Trong nghien ciiu nay, chiing toi xdc 
djnh cdc dot biln cd dnh hudng den sy ddp ling cua 
b?nh nhan doi vdi li?u phap sii dyng giiip cho qua trinh 
dieu tri co hieu qud hon. 

VAT LIEU VA PHUONG PHAP NGHIEN CUU 

KRAS2F 5'-ACACGTCTGTCAACTGG-3', 
KRAS2R 5'-TAACTTGAAACCCAAGGTAC-3' 
(nhan do^n 445bp); KRAS3F 5'-
GCACTGTAATAATCCAGACT-3', KRAS3R 5'-
CATGGCATTAGCAAAGACTC-3' (nhdn dojin 
297bp) vd cap mfii KRAS4F 5'-
TGGAC AGGTTTTGAAAGATATTTG-3', 
KRAS4R y. 
ATTAAGAAGCAATGCCCTCTCAAG-3' (nhan 
doan 375bp). 

Sd.n pham PCR dugc tinh sach va giai trinh t^ 
tryc tilp fren mdy gidi trinh ty ABI 3100 Bio System 
(My) theo phucmg phdp cua Sanger el al. (1977). 

Ki t qud giai trinh t^ dugc so sdnh vdi trinh tir 
exon Ciia gen KRAS chuan d ngudi fren EnsembI ma 
s6 ENSG00000133703 bdng phdn mIm BioEdit 
(vyww.mbio.ncsu,edu/bioedit/bioedit.htmn dl xac 
dinh cac dot bien. 

Anh hudng ciia cac dpt bien len cdu true protein 
KRAS dugc phan tich bdng phdn mIm 
MSViewerLite 
(htqj://viewerlite.software.informer.com/) va 
SPDBV (www.spdbv.vital-it.ch/dowDload.btmn. 

Mdu mau cua cac b^nh nhdn ung thu dai true trdng 
dugc thu thap tii cdc B?nh vien Dai hpc Y Ha Ngi va 
Benh vien Hoe Nhai. Cac mdu mdu dugc ky MSu la 
KRl, 2 ,3 ,6 ,7 ,9 ,10,11,12,13, 14, 15,16,17, 

Cac mau mau dugc bdo qudn d -20''C, sau do 
DNA dugc taeh chiet bang kit taeh DNA tu mau 
(Gene JET whole blood genomic DNA purification 
mini kit) ciia hdng Thermor (EU - Lithuania) cac 
budc tien hdnh duac thyc hien theo hudng dan sii 
dung ciia bp kit. 

Phdn dng PCR nhdn doan exon dugc thyc hien 
theo cong bo ciia Chang et al, (2010), Loupakis et 
al, (2009) vdi cac c?p moi 

KET QUA VA THAO LUAN 

K i t qud PCR tth£n doan exon tr£n gen KRAS 

Trong nghien ciiu nay, mdu mau cua 14 b?iih 
nhdn ung thu dai tryc frang da dugc thu th^p tii cdc 
Benh vien Hoe Nhai, Benh vi?n Dai hge Y Ha Npi. 
Cdc mau mau dugc taeh chiet theo hudng ddn ciia bO 
kit taeh chilt DNA tii mau (Gene JET whole blood 
genomic DNA purification mini kit) ciia hdng 
Thermor va dugc dien di kilm tra fren gel agarose 
0,8%. Kit qud difn di DNA ting s6 cho thdy cac 
mau DNA deu AaX chdt luang va sd lugng cho cac 
nghien cuu tilp theo. 

M 1 2 3 4 5 6 7 B 9 10 11 12 13 
M 1 2 3 4 5 6 7 8 9 10 

Hinh 1. K t̂ qud di^n di san ph^m PCR nhan do?n exon 2, 3, 4 6 cac benh nhdn ung thi/ dgi tryc trdng A Sdn phim PCR 
nhdn dogn exon 2. B- San phim PCR nhan doan exon 3. C: San pham PCR nhdn dogn exon 4 
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DNA tong so tir mdu mau ciia cac bfinh nhan 
ung thu d^i true trang dugc su dyng lam khuon d l 
nhdn doan exon tten gen KRAS. Cac cap moi su 
dung frong nghien cim dugc tham khdo tu cdng b6 
cua Chang et al., (2010), Loupakis et al. (2009) d l 
nhan cac doan exon 2, 3, 4 cd kich thudc tuang ling 
la 445bp, 297bp vd 375bp. Ki t qud dien di san phdm 
PCR cua phdn ung nhan doan cac exon dugc thi 
hien tren hinh I. 

Ket qua dien di sdn phSm PCR cho thay cac doan 
exon 2, 3, 4 co kich thudc diing nhu dy kiln. San 
pham PCR co su d|ic hi?u cao, cac bang di?n di ggn 
vd sac net cho thdy sdn phdm PCR cd chdt lugng, sd 
lugng de tien hdnh tinh sach vd gidi trinh ty. 

Ket quS phan tich trinh tir 

Theo cac nghiSn ciiu trudc day, viec ddp dng vdi 
timg li^u phdp dieu trj phu thugc vdo rat nhieu yeu td 
trong ban than m6i ngudi benh. Lievre et al, (2006) la 
nh6m tdc gia dau tien cong b l v l mil lien he giiia dot 
biln tten KRAS vd sy khOng dap ung vdi chat lie chi 
thu the EGFR d ngudi b?nh ung thu dai frang. Dot 
bien fren KRAS dugc cho la nguyen nhdn chinh gay ra 
tinh khang vdi chat uc chi thy thi EGFR d benh nhan 
ung thu dai frang (Molinari et al, 2011). Nhiing cong 
bo khde cho thay dpt bien diem d codon 12 va 13 fren 
KRAS dugc xdc djnh la gay ra dap ung thap vdi viec 
dieu tri bang cetuximab va panitumumab d benh nhan 
ung thu dai trang (Santini et al, 2008; Chretien et al, 
2012). Loupakis et al. (2009) n h ^ thay nhiing b^nh 
nhdn mang dot biln tai codon 61 vd 146 tten KRAS 
ciing cd tinh khdng vdi chat uc che thy the EGFR nhu 
benh nhan mang dgt bien tai codon 12 va 13. 
Janakiraman et al. (2010) lai nhan thay dot bien tai 
codon 117 vd 146 ffSn gen KRAS xdy ra kha phi biln 
va cho dy bao viec dieu tri kha quan han doi vdi b?nh 
nhan ung thu dai trdng. Vi vay, phan tich dot bien la 
dieu ki^n bat buoc trudc khi dieu tri de co dugc hudng 
diiu Qi hi?u qua cho b?nh nhdn. 

Trong nghien ciiu ndy, chiing toi tien hdnh xac 
dinh cac dot bien d exon 2, 3, 4 fren gen KRAS a 
benh nhan ung thu dai true ttang nhdm dua ra hudng 
dieu tri hieu qud cho benh nhan. San pham PCR 
nhan do^n exon dugc tinh sach vd gidi trinh ty true 
tiep fren may gidi trinh ty Ur dgng ABI 3100 Bio 
System (My). Ket qua giai trinh ty dugc so sdnh vdi 
trinh ty exon ciia gen KRAS chuan d ngudi fren 
EnsembI ma s6 ENSG00000133703 bang phdn mIm 
BioEdit de xdc dinh cdc dot bien. 

Theo (Smith etal. 2002; Amado el al, 2008) 
ty le xay ra dgt bien fren gen KRAS a benh nhdn 
ung thu dai tryc trdng Id 30 - 40%. Trong nghien 
cuu nay, ket qua so sanh trinh ty cho thay trong so 
14 b?nh nhan nghien ciiu co sau benh nhan 
(KRIO, 11, 12, 14, 15, 17) mang dot biln M67V; 
mgt b^nh nhdn KR7 mang dgt biln VI03D; hai 
b?nh nhdn KR7, 9 mang dot biln Ml 1 IK (Hinh 2) 
chiem ty ie 57%. 

O cdc b?nh nhan tham gia frong nghien cuu chua 
xdc dinh dugc cdc dgt bien anh hudng den hi^u qua 
dieu tri nhu da cong bo frong cdc nghien ciiu trudc 
day tai cac vi tri codon 12, 13, 61, 146. Kit qua ndy 
CO the Id do s6 lugng benh nhan tham gia vao nghien 
cdu con chua nhieu. Tuy nhien, ket qua nay ciing 
phu hgp vdi (Ren et al. 2012) khi nghien cuu tren 
4687 bgnh nhan ung thu dai true frang da phat hien 
dugc khoang 29% benh nhan mang dot bien tai 
codon 12, 13 va chi phat hien dugc mpt b^nh nhdn 
mang dot bien tai codon 61. Dpt bien tai codon 61, 
146 hoac 154 dugc xdc dinh chiem 1% d b6nh nhan 
ung thu dai true frang (Forbes et al, 2006). Ben canh 
d6 (Janakiraman et al, 2010) cung da xac dinh dugc 
cac dpt bien tai cac vj tri khde nhau Q22K, E31K vd 
Kl 17N fren KRAS d cac benh nhdn ung thu dai tryc 
trang. Tuy nhien, dnh hudng cua cdc dot biln nay len 
kha nang ddp ung dieu tri ciia benh nhan chua dugc 
nghien cdu. 

M111K 

Hinh 2. DOt bi^n d cdc b$nh nhdn ung thu dai true trdng A' Dflt biln di hap Iii M67V d b0nh nhan KRIO, 11,12, 14, 15. 
17 B:DgtbiendihgptdV103Ddb$nhnhanKR7, C:D6tbiendihgpti>M111Kab#nhnhanKR7.9. 
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Kit qua phan tich cau triic 3D 

Ngudi ta da xac dinh dugc b6n viing tten RAS 
protein: Viing thu nhat bao gom 85 amino acid d dau 
N hinh thdnh nen ba dang ciia hg RAS protein 
(KRAS, NRAS va HRAS). Viing thu hai bao gom 80 
amino acid cd su tucmg ddng ve trinh ty thap hon (70 
- 80%). Nhung viing ndy rat quan frgng frong chiic 
nang truyen tin hieu ciia protein KRAS vd hinh thanh 
nen viing G-domain (amino acid I - 165), Vung G-
domain cua protein KRAS gom viing lien ket GTP, d 
do cac vong lien ket P-Ioop-phosphate (amino acid 
10 - 16 vd 56 - 59) phan ung vdi b-phosphate vd c-
phosphate ciia GTP. Vung 116 - 119 vd 152 -165 
phdn ling vdi base guanine. Vi tri M67 vd VI03 nam 
fren viing xoan a helicase B vd C ciia cdu friic phan 
tu protein KRAS (Hinh 3). 

Phan tich dnh hudng ciia cac dpt bien len cau 
tnic 3D ciia phan tu protem KRAS cho thay cac dot 
bien M67V, V103D da lam thay doi ddng ke cau tnic 
khong gian ciia protein KRAS tai cac vi tri nay 
(Hinh 4, 5, 6). Dac biet, dot biln tai vi tri M67V da 
ldm xuat hi^n them mgt cdu ndi hydro vdi amino 
acid tgi vi tti 65 (Hinh 4B). 

N§hien ciiu cua Jancik et al., (2010) cho thdy, 
d^t bi6n kich hoat fren gen KRAS lam mdt chiic 
ndng bat tdt tir che dp boat dpng sang chi d6 bdt 
hoat ciia protein KRAS, ddn din lam thay dl i t l 
bao va lam tdng kha nang khang vdi lieu phdp boa 
hpc va li^u phdp dieu tri dich vdi chdt uc che thy 
thi EGFR Protein KRAS duy tri sy bdt hoat cho 

din khi no lien ki t vdi GTP. Sy bat tat tu ttgng thdi 
bat hoat sang ttang thai boat dgng dugc diiu hfia 
bdi cdc tin hieu ngi bao. Khi GTP dugc gan vio 
protein KRAS, lam bien doi hinh dang d hai viing 
dac biet ciia protein KRAS khien no chuyen sang 
trang thai hoat dgng. Day la hai vung rat quan trgng 
dugc bilt d in nhu Id vung "Switch I" (amino acid 
30 - 38) va vung "Switch II" (amino acid 59 - 67), 
hinh thdnh nen vong phan dng lai kich thich, diiu 
khien bdi dac trung lien ket cua GTPase vdi phan 
td kich thich phan ung cua no. Viing "Switch I va 
11" ddng vai fro quan trpng frong lien ket cua yeu to 
dieu hda vd yeu to anh hudng (Lopez-Alcala et al., 
2008). Su thay ddi hinh dang cua protein KRAS 
dnh hudng den phdn ung cua nd vdi cac protein c6 
hogt tinh GTPase (GTPase-activating proteins -
GAPs) Iam tang hoat tinh GTPase ciia phan td RAS 
protein len 100 000 ldn (Gideon et al, 1992). Sy 
thay doi hinh dang ciing dnh hudng din phan ung 
vdi cac y§u td guanine - exchanging/releasing 
(GEFs/GRFs) ddy manh sy giai phdng GTP, 
Protein KRAS cung co ban chat GTPase dugc kich 
thich bdi GAPs vd hoat dgng nhu mpt ding ho bdm 
gid Hen quan tdi phan ung true tiep vdi cac ylu to 
dnh hudng (Giglione el al, 1997). Cdc d6t biln bSt 
thudng ciia protein KRAS ldm mdt tdc dyng dieu 
h6a cua nhieu yeu to, vi vdy anh hudng din cac con 
dudng quan frpng frong t l bao. Cac protein KRAS 
dot bien dugc sinh ra con kich thich su tang sinh te 
bao ddn den su phdt tnen khong kiem sodt ciia cac 
khoi u. 

al"^ I'-P^^V^^ ^P ^"^ f*^^" *"• P™*^'" ^ ^ ® ' '^^^ • 2' vOng activity sites; A, B, C. D, E: vung xoan a helicase, p i . p2 1. 
P2 2. p3.1. p3.2: vung xoan p helicase, M67, VI03. M i l l : v| tri dgt bi4n. 
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Hinh 4. Anh hucmg ciia c^c d^t biin l€ti cdu tn! 
B: cau true cua protein KRAS khi bi d^t bien ta 

LC binh thucmg cua protein KRAS tgi vi tri 67, 

Hinh S. Anh hudng cua cdc dgt bi^n ISn cau true 3D cCia phdn ti> protein KRAS A: c l u tnic binh thu'O'ng ciia protein KRAS 
t^i vj tri 103; B: c^u tnic cOa protein KRAS khi b( dOt biSn tai v| tri V103D. 
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Hinh 6. Anh hudng cua cdc dpt biln I6n cliu tnic 3D cOa phan ti> protein KRAS. A" cau tnic binh thwgng cua protein KRAS 
tgiv|trM11;B cau tnjc cua protein KRAS khi bj dgt bien tai vi tri M111K. 

KCdc pro 

Trong nghien ciiu ndy, chiing t6i da xac dinh 
dugc cac dpt biln M67V, V103D vd M l l l K tten 
benh nhan ung thu dai true trang ciia Viet Nam. Ket 
qua nghien ciiu cau tnic 3D ciia phdn tu protein 
KRAS cho thdy dot biln M67V va V103D da lam 
thay doi hinh dang khong gian cua protein KRAS. 
Nhu v§y, ben canh cdc dot bien da dugc xac dinh ro 
sy dnh hudng doi vdi hi?u qud dieu tri nhu dot bien 
tai codon 12, 13, 146 va 161, thi nhirng dot biln tai 
cac diem tren viing Switch 1, II hay viing domain G 
deu c6 the dnh hudng it nhieu den hotit tinh ciia 
protein KRAS. Vi vay, can co nghien citu them ve 
dnh hudng cua cdc dot bien nay len hieu qua dieu tri 
d b?nh nhdn ung thu dai true trdng. 

Ldi cam tm: Cong trinh dupc hodn thdnh voi su ho 
trp kinh phi cua de tdi cdp ca sd Vi^n Nghien cim he 
gen. Vi4n Hdn ldm Khoa hpc vd Cdng nghe Viet 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 cancer tends to increase. The targeted 
therapy that uses EGFR (epidermal growth factor receptor) inhibitors is becoming an mdispensable part ofthe 
process of conUoHing the progression of the disease. However, the KRAS mutations are major cause of 
resistance to EGFR inhibitor in tteatment to colorectal cancer. In this study, the mutations in exon 2, 3, 4 in 
KRAS gene of patients with colorectal cancer were determuied by direct sequencing from PCR products The 
results showed that we did not found the mutations which were said to be affect to effect tteataient as has been 
published. However, we determined six patients (KRIO, 11, 12, 14, 15, 17) who have mutation point M67V-
one patient (KR7) have mutation V103D and two patients (KR7, 9) have mutation Mll lK. The mutations at 
codon M67V and VI03D did change the spatial structure of KRAS protein in these positions So, fiuther 
analysis is needed to understand the associations between KRAS mutations and the influence of these mutations 
on effective treatment in patients with CRC, 
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