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Tém tit

Da hinh di truyén trén gen EGFR da dugc biét dén c6 anh huong déng ké dén dép g thudc didu tri & bénh
nhan ung thu phdi khong t& bao nho. Phin tich gen nhim xdc dinh céc dot bién nay c6 y nghia trong thyc tién
diéu tri nén dang dugc cac bénh vién Viét Nam tiép can va trién khai. Chinh vi vay, ching toi tién hanh xay
dung quy trinh phan tich da hinh di truyén cdc dot bién gen EGFR lién quan dén diéu tri dich ¢ bénh nhan ung
thu phdi ngudi Viét Nam. Phuong phdp nghién ciru chinh dugc su dung bao gdm tich DNA tir miu md sinh
thiét bao quan trong paraffin, khuéch dai ADN bang PCR, xéc dinh kiéu gen ctia bénh nhan bang phuong phép
giai trinh ty Sanger. Két qua nghién ctru cho thiy ching t6i da hoan thién quy trinh phan tich dot bién
E746_A750del & exon 19, T790M (c. 2369C>T) & exon 20, L861Q (c. 2582T>A) va L858R (c. 2573T>G) &
exon 21 trén gen EGFR. Ddy la nhirng dot bién da dugc xdc nhan c6 mbi quan h¢ dén dap ung thudc trong diéu
tri ung thu phdi khong té bao nhé. Bude dau phén tich thanh cong trén 7 mau bénh nhén ung thu phdi, ching toi
xdc dinh 2 bénh nhan mang dot bién L858R (c.2573T>G) lam ting tinh nhay cam véi thude diéu trj ung thu tic
ddng qua thu thé EGFR.

Nhan ngay 05 thang 04 nam 2016, Chinh sira ngay 18 thang 4 nam 2016, Chip nhan ding ngay 25 thing 6 nim 2016
Tir khoa: Ung thu phoi khong te€ bao nho, dot bién gen EGFR.

1. Pit van dé chia 1am 2 nhém [5]. Nhém mot 1a nhém dot
bién lam tang tinh nhay cam cua té bao ung thu
EGFR (Epidermal Growth Factor Receptor) véi thude diéu tri dich, 85-90% la cac dot bién

1a mot thu thé tyrosine kinase xuyén mang c6 mét nucleotide & exon 19 (E746_A750del) va dot
vai trd quan trong trong sy phat trién va di can bién diém L861Q (c.2582T>A), L858R
cua céc t€ bao ung thu. Thong qua céc truc tin (c.2573T>G) tai exon 21. Nhém thu hai la
hi¢u RAS/RAF va PI3K/AKT, sy hoat hoéa nhém dot bién giy khang thudc diéu tri dich,
binh thuong ciia EGFR s& chi phoi sy ting sinh chu yéu 1a céc dot bién chen doan va dot bién
va tang truong binh thudng cua t€ bao [1]. Khi diém T790M (c.2369C>T) tai exon 20. Trong
cdc tryc tin hiéu nay bj kich hoat bat thuong va bénh ung thu phdi khéng té bao nho, dot bién
lién tyc do dot bién gen EGFR té bao s& chuyén gen EGFR c6 tin suit cao & cic nudc Pong A,
dang 4c tinh [2-4]. bénh nhin nir va nhdm khoéng hit thudc 14 hon
Dot bién gen EGFR lién quan dén tinh ddp 1a cdc phan nhém con lai [6-7].

tg vé6i thude didu tri dich ctia gen EGFR dugc Hién nay chua c6 nghién cuu nao ¢ Viét

Nam phén tich cac dot bién & exon 19, exon 20
“Téc gia lién hé. DT.: 84-904833155 va exon 21 ciia gen EGFR nham dua ra cic 16
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trinh diéu tri thudc hudng dich tai céc bénh
vién. Chinh vi vy, ching toi tién hanh dé tai
nay nham x4y dung quy trinh phan tich bon da
hinh di truyén c6 vai trd quan trong trong dap
mg thubc diéu tri ung thu phdi khong té bao
nho la E746_A750del (exon 19), T790M
(c.2369C>T ¢ exon 20) va E746_A750del
(exon 21) ¢ bénh nhan ung thu phéi.

2. Nguyén li¢u va phwong phap nghién ciru

Thu thip va bdo qudin mdu sinh phim: 7
miu md sinh khiét kim ung thu phdi khong té
bao nho thu tai bénh vién 198. Mau sinh khiét
dugc cb dinh trong formalin va ddc trong
paraffin, c6 thé bao quan & nhiét do 4°C.

Tdch chiét DNA téng sé: Ving té bao ung
thu duoc danh diu trén tiéu ban, chuing t6i dua
vao d6 dé dinh vi va thu viing té bao ung thu
phuc vu cho tich DNA. DNA téng ) duoc tach
tr mdu mo ddc trong paraffin st dung kit
ReliaPrep™ FFPE gDNA Miniprep System
(Promega) theo quy trinh khuyén céo ctia hang.

Thiét ké méi dic hiéu nhan viing promoter
cuia exon 19, 20, 21 gen EGFR: Cip moi dugc
thiét ké va danh gia cdc thong sd véi phan mém
PerlPrimer version 1.1.14. Sau d6 dat tong hop
tai hang IDT (M¥) véi trinh ty dugc trinh bay
trong bang 1.

Nhéan dong vang promoter ciia exon 19,
20, 21 thuc gen EGFR bing PCR: Dé c6 quy
trinh nhan dong dac hiéu va 6n dinh, ching t6i
xac dinh nhiét do ge"ln moi, n6ng dd hoat dong
t6i uu ciia cdc thanh phan trong phan tng PCR
st dung Q5® High-Fidelity DNA polymerase
(NEB). San phém PCR dugc dién di trén gel
agarose 1.5%, diing thang chuan Ruler 100 bp
Plus DNA Ladder (SMO0321, Thermo
Scientific).

Xdc dinh kiéu gen exon 19, 20, 21 gen
EGFR béng phwong phdp gidi trinh tu: 20 pl
san phim PCR dugc tinh sach bang kit
E.ZN.A.® Cycle-Pure Kit (Omega-biotek) va
giai trinh ty sir dung mdy phén tich phan doan
DNA tu dong 3500 (Applied Biosystems) va kit
BigDye® Terminator v3.1 cycle sequencing

(Applied Biosystems). Két qua giai trinh ty
duogc phan tich bang phan mém BioEdit version
7.1.9, qua d6 x4c dinh kiéu gen ctia bénh nhan.

Bang 1. Trinh ty mdi nhan dong exon EGFR

Exon Trinh tu mdi Dj dai
san
phim
19 ATCGCTGGTAACATCCACCC 232 bp
AGGTTCAGAGCCATGGACCC
20 CCATGCGAAGCCACACTGAC 239 bp
CCTTCCCTGATTACCTTTGCGA
21 GAGCTTCTTCCCATGATGATCTG 230 bp
CTGACCTAAAGCCACCTCCT

3. Két qua nghién ciru

Tdch chiét DNA téng sé: 7 miu md dic
trong parafin déu tich dugc DNA tong sd nhd
st dung kit ReliaPrep™ FFPE gDNA
(Promega). Nong do DNA thu hdi sau tich
chiét dao dong tir 50 - 150 ng/ul phy thudc vao
loai té bao va lugng mau diic trong paraffin.
Mau c6 dd tinh sach cao véi chi s6 A260/280
dao dong trong khoang 1.7-2.0, chimg t6 ADN
dugc tich chiét dat yéu ciu cho phan (g
khuéch dai ADN bang PCR.

Nhén dong va xdc dinh dt bién trén cdc
exon 19, 20, 21 thujc gen EGFR Nhu két qua
dién di trinh bay ¢ hinh 1-3, nong do tdi vu cia
céc thanh phan trong phan tng PCR 1a: 0.2 mM
dNTP Mix, 0,02 u/ul Q5 High-Fidelity DNA
polymerase, 50 ng/ul DNA tich tr md dic
trong paraffln Chu trinh nhiét cho phan ng
PCR gom 3 giai doan: bién tinh ban dau 98° C
trong 3 phut; 35 chu ki: 98°C trong 10 giay, gan
moi trong 30 gidy, 72°C trong 30 gidy; thoi gian
kéo dai cudi 72°C trong 2 phiit.

V6i quy trinh nhan dong exon 20, ndng do
m01 t01 uu la 0.5 uM moi mdi va nhiét do gin
mdi i uu tir 60° C dén 68° C.V¢i quy trinh nhan
dong exon 21, nong do m01 t01 uu la 0.25 uM
mdi mdi va nhiét d6 gan moi tdi wu tir 62°C dén
68°C.

Gidi trinh tw xdc dinh dpt bién trén cdc
exon 19, 20, 21 thuoc gen EGFR: Dua vao két
qua giai trinh ty miu PCR da tinh sach, 7 bénh
nhin déu khong c6 dot bién mat doan
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E746_A750del, T790M (c.2369C>T) va L861Q
(c.2582T>A). 2/7 benh nhén c6 dot bien L858R
(c.2573T>G). Két qua cua ki€u gen khong xuat
hién dot blen E746_A750del dugc trinh bay ¢
hinh 4A. Két qua ctia kiéu gen khong xuét hi¢n
dot bién T790M duogc trinh bay ¢ hinh 4B. Két
qua cia kiéu gen binh thu?orng trén exon 21
dugc trinh bay ¢ hinh 4C va ki€u gen Xuét hién
dot bién L858R (c.2573T>G) & hinh 4D.

Nhiét d§ giin mdi (°C)
51.8 53.3 54.9 57 59.3 61.6 64 66.1 67.8 69.5

l\ong do moi (M)
B o 105025 1 050251 05025 C 21 22 24 26 29 ()
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Hinh 1. Anh dién di trén gel agarose 1.5% ctia thi
nghiém t6i wu PCR nhan viing mang dot bién
E746_A750del trén exon 19. A: t&i wu nhiét d6 gin
mdi. B: tdi wu ndng d6 DNA. C: sir dung quy trinh
t6i wu chay v6i 5 mAu bénh nhan bat ki.

Véi quy trinh nhén dong exon 19, ndng do
m01 t01 uu 1a 0.25 pM moi mdi va nhiét do gan
mdi tdi uu tir 66°C dén 69°C.

A Nhiét a6 gan méi (°C)

51.8 53.3 549 57 593 61.6 64 66.1 67.8 69.5 (V) ()
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Hinh 2. Hinh dién di trén gel agarose 1.5% cua thi
nghiém t6i wu PCR nhan viing mang dot bién
T790M trén exon 20. A: t&i uu nhiét d6 gan mdi. B:
t6i ru ndong d6 DNA. C: sir dung quy trinh t6i uu
chay v6i 5 mau bénh nhan bét ki.

A Nhiét d9 gin méi (°C)

51.8 53.3 549 57 59.3 61.6 64 66.1 67.8 69.5 ()
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Hinh 3. Hinh dién di trén gel agarose 1.5% cua thi
nghiém t6i wu PCR nhan viing mang dot bién L861Q
va L858R trén exon 20. A: toi wu nhiét d6 gan moi.
B: t&i uvu ndng d6 DNA. C: sir dung quy trinh ti wu
chay v6i 5 mau bénh nhan bét ki.
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Hinh 4. Két qua giai trinh tu cho cdc viing chira dot
bién trén exon 19, 20, 21 cia gen EGFR. A: phan
doan chira E746_A750del, phan dong khung 1a vung
bi mét khi xdy ra dot bién. B: phan doan chira
T790M (c.2369C>T), phin déng khung 1a vi tri xay
ra dot bién. C va D: phin doan chira L861Q
(c.2582T>A) va L858R (c. 2573T>G) phan doéng
khung la vung bi mét khi xay ra dot bién.

4. Théo luin

Luong DNA thu dwgc tir mau sinh khlet
dic trong paraffin ctia bénh nhén ung thu phdi
thuong dat dugc rat thap (<150 ng/ ul) do lugng
t€ bao thu dugc khi lay sinh khiét bang choc
kim huat khong nhiéu va chiing tbi _chi su dung
viing té bao ung thu. Tuy nhién, mau sinh khiét
diic trong paraffin 12 loai mau phd bién duoc
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luu glu? trong phén tich té bao phuc vu chan
dodn va diéu tri ung thur.

Ching t6i chon dugc 1 quy trinh nhiét
chung cho PCR khuéch dai gen ci 3 exon
EGFR la: bién tinh ban dau 98° C trong 3 phit;
35 chu ki: 98°C trong 10 glay, gan moi 6 68°C
trong 30 gidy, 72°C trong 30 gidy; thoi gian kéo
dai cudi 72°C trong 2 phit. Q5 polymerase la
enzym thé hé méi c6 do chinh xéc trong qua
trinh tong hop gen cao nhét hién nay (hon 100
lan so v&i Taq polymerase) va thoi gian tong
hop gen nhanh hon 1 gio so v6i quy trinh nhiét
co dién [8]. Ching t6i Iya chon enzym nay
nham ting d¢ chuan xdc va glam thoi gian thao
téc, tang kha nang trng dung cua phan tich nay
tai cdc bénh vién.

Phuong phap giai trinh ty hién nay Van la
“tiéu chuan vang” dé khao sit cdc dot bién trén
gen EGFR, vo6i d¢ chinh xdc va tin cay cao.
Trong nghién cru cua minh, viing gen chira dot
blen EGFR lién quan dén dép ung thudc trong
dleu tri ung thu phdi khong t€ bao nho duoc
khuéch dai va doc trinh ty. Két qua giai trinh tu
thu duoc 16 rang, khoéng bi nhidu cho thdy mau
DNA dam bao d¢ tinh sach khi gidi trinh ty.
Vi gidi trinh ty, ngoa1 4 d6t bién dich ban dau,
chiing t6i ciing xdc dinh dugc thém nhiéu dot
bién khdc nhu rs758904586 va rs758904586
trén exon 19, rs397517121 va rs1050171 trén
exon 20, rs150749913 va rs397517126 trén
exon 21. St dung quy trinh nay phan tich trén
so luwgng mau 16n, ching ta c6 thé c6 cdi nhin
tong quan Ve céc dot bien trén gen EGFR, kha
nang lién két di truyen gita cdc dot bién cung
nhu ddnh gid moi lién h¢ gitra cdc dot bién va
khé nang dép tng véi thudc tc - dong 1én dich l1a
EGFR. MGdi lién hé giita mot s6 dot bién EGFR
nhit dinh trong ‘ung thu ph01 va ty 1€ dap ung
cao voi céc thude e ché tyrosine kinase di c6
nhirng minh cht’rng ro rang. Nam 2013, FDA da
khuyen cdo viéc su dung ca erlotinib (Tarceva)
va afatinib (Gilotrif) trong diéu tri cho bénh
nhan ung thu phdi di can khong té bao nho c6
khdi u mang dot bién EGFR mat doan & exon
19 hodc L858R ¢ exon 21. Phuong phap diéu tri
dich hira hen 1a lidu phap diéu tri méi, hiéu qua
cho bénh nhén ung thu. Tuy nhién, khong phai
tat ca cac bénh nhan déu c6 dap ung tot voi
thudc diéu tri dich. Chinh vi vay, phan tich gen
EGFR gitip céc bac si c6 can cu dé dua ra quyct

dinh diéu tri cho bénh nhan, nhét 1a bénh nhan
ung thu giai doan cudi.

5. Két luan

Chiing t6i da xay dung dugc quy trinh xdc
dinh cdc dot bién trén cdc exon 19, 20, 21 cua
gen EGFR lién quan dén den dép ung ¢ cic
bénh ung thu phoi khong té bao nhod bang k§
thuat PCR két hop véi giai trinh tu.

Loi cam on

Chung t6i tran trong cdm on sy tai trg cua
Pai hoc Quoc gia Ha Noi cho dé tai ma so
CS.15.10 dé thyc hién nghién ctru nay.

Tai liéu tham khao

[1] Paez, J.G., et al., EGFR mutations in lung cancer:
correlation with clinical response to gefitinib
therapy. Science, 304(2004): 1497-500.

[2] Pao, W., et al., EGF receptor gene mutations are
common in lung cancers from "never smokers" and
are associated with sensitivity of tumors to gefitinib
and erlotinib. Proc Natl Acad Sci U S A, 101(2004):
13306-11.

[3] Rusch, V., et al, Differential expression of the
epidermal growth factor receptor and its ligands in
primary non-small cell lung cancers and adjacent
benign lung. Cancer Res, 53(1993): 379-85.

[4] Cappuzzo, F., et al., Epidermal growth factor
receptor gene and protein and gefitinib sensitivity in
non-small-cell lung cancer. J Natl Cancer Inst,
97(2005): 643-55.

[5] Gombos Z., et al., A comparative study of EGFR
mutation screening methods in non - small cell
carcinoma of lung. Journal Citation Reports. Science
Sdition, 111(2010): 365 - 368.

[6] Sharma, S.V., et al., Epidermal growth factor
receptor mutations in lung cancer. Nat Rev Cancer,
7(2007): 169-181.

[7] Gombos, Z., et al., A comparative study of EGFR
mutation screening methods in non-small cell
carcinoma of lung. Bratisl Lek Listy, 111(2010):
365-8.

[8] www.neb.ca/q5



40 D.T. Huy va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Y Duoc, Tap 32, S6 1 (2016) 36-40

A Suitable Protocol for Genotyping Exons 19, 20 and 21
of EGFR Gene Extracted from Formalin-Fixed Paraffin-
Embedded Tissues in Vietnamese Non-Small
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Abstract: Several genetic polymorphisms of EGFR gene have been reported to affect the drug
response in treatment of non-small cell lung cancer patients. Identifying mutations in exons 19, 20 and
21 of the gene may assist prediction of the patient’s drug response and estimation of appropriate
dosing. In this study, we established a rapid protocol for determining c.2235_2249del in exon 19,
T790M (¢.2369C> T) in exon 20, L861Q (c.2582T> A) and L858R (c.2573T > G) in exon 21 of the
EGFR gene based on a combined PCR and sequencing approache. The protocol includes DNA
extraction from formalin-fixed paraffin-embedded tissues, gene amplification by PCR, patient’s
genotyping by sequencing with ABI 3500 system. Out of the first 7 non-small cell lung cancer patients
genotyped by the established prototocol, 2 were found with L858R mutation which increased
sensitivity for targeted therapeutics with EGFR tyrosine kinase inhibitors (TKIs) such as erlotinib and
gefitinib. Further studies should be performed to elucidate the importance of EGFR genotyping in
helping to ensure a better outcome of therapeutics in Vietnamese Non-Small Cell Lung Cancer
Patients based on their genetic profiles.

Keywords: Non-small cell lung cancer, EGFR mutations.



