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KET QUA TAO VECTOR BIEU HIEN PET-21A (+) MANG POAN
GEN MA HOA EPITOPE KHANG NGUYEN CYFRA21-1

L& Pinh Chic!
TOM TAT

Nghién ciru nguon goc va suw phdt trién ciia té bao ung thw phéi (UTP) dang khéng
phdi té bao nhd, nguoi ta nhdn thdy ung thu ¢é lién quan chdt ché véi sw xudt hién ham
leong cdc khang nguyén déic trung CYFRA21-1 trong mdu, nude mé, huyét thanh. Do
vdy viéc tim va xdc dinh trinh tw dwoc gen md héa khdang nguyén CYFRA21-1 la can
thiét, lam co s& cho viéc biéu hién, thu protein CYFRA21-1 tai 16 hop déphuc vu cho
viée tao KIT chin dodn sém ung thi phoi dang khéng phdi té bao nhé nham dem lai
nguon séng cho bénh nhan.

Trong nghién curu nay, chung toi da thanh cong trong viéc nhan ban, xac dinh
trinh tu nucleotide, trinh tw amino acicid doan epitope cua gen ma hoa khang nguyén
CYFRA21-1 véi su twong dong la 100% véi trinh tw amino acid trén Ngdn hang diF liéu
quoc té mang ma so K1C19- HUMAN-P08727 va da thiét ké thanh cong vector biéu hién
pET-21a(+) mang doan gen ma héa epitope ciia khang nguyén CYFRA21-1 lam tién dé
cho cdc nghién civu tiép theo.

T khoa: CYFRA21-1, ung thie phéi (UTP), khing nguyén CYFRA21-1.

1. DPAT VAN BE

Thuec té, trong y hoc d3 c6 rat nhidu phuwong phéap duogc sir dung dé chan doan UTP
(sinh thiét phéi, ndi soi phdi, thir dom, choc nuwdc mang phdi, chup quang tuyén cit 16p...)
va mt s6 phuong phéap diéu tri UTP (hoa tri liéu, phiu thuat, xa tri ...) [4]. Tuy nhién, khi
phat hién UTP thi thuong da mudn hoac qua mudn, vi mdt sb cdn bénh khac (viém phé
quan, viém phdi, lao, ...) ciing c6 nhimng triéu chimg tuong tu UTP.

Nghién ctru t€ bao ung thu cling nhu ngudn gbe va su phat trién cua té bao ung
thu, ngudi ta nhan thay ung thu c¢6 lién quan chat ché véi sy xuét hién ham luong cac
khang nguyén dic trung ung thu trong mau, nudc mo, huyét thanh [1], [5], [6]. Piéu nay
d3 mo ra hudng nghién ciru méi trong chan doan va diéu tri ung thu trén thé gidi va
trong nudc.

Hién nay, nhiéu chi thi khang nguyén ung thu dwoc biét dén va c6 thé st dung dé
phat hién ung thu nhu: CEA, NES, CA125, CYFRA21-1, HER-2/neu ... [10], [12].
Trong d6, khang nguyén CYFRA21-1 1a mét chi thi dién hinh cho bénh UTP dang khong
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phai t& bao nho (non small cell lung carcinoma - NSCLC) do sy ting ham luong
CYFRA21-1 nhanh chéng trong dich co thé khi té bao biéu mé phoi ting sinh bat thuong
[2], [3],[7], [8], [11]. Vi vay, néu phat hién sém duoc su ting ham lugng CYFRA21-1
trong mau s& gop phan chan doan sém dugec UTP. Do d6, khang nguyén CYFRA21-1
c6 thé duoc sir dung nhu 1a mot chi thi ddc hidu dé chan doan sém, tir d6 dinh hudng
diéu tri hiéu qua UTP dang NSCLC.

Do vdy, viéc nghién ctru tao khang nguyén tai t6 hop CYFRA21-1 trong UTP la
mot trong nhitng hudng nghién ctru méi nham xay dung bd KIT chan doan, theo dbi va
dinh huéng diéu tri kip thoi bénh UTP dang NSCLC, gép phan vao nhitng thanh tuu
dang ké trong y hoc va sinh hoc.

Tir nhitng 1y do trén, trong bai viét nay, ching t6i trinh bay két qua cua viéc tao
vecter biéu hién pET-21a(+)/CYFRA21-1 lam tién dé cho cac nghién ctru tiép theo.

2. VAT LIEU NGHIEN CUU

Gen ma hoa khang nguyén CYFRA21-1 (Phong thi nghiém trong diém cong nghé
té bao Pong vat, Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam) cung cap.

Vector biéu hién pET-21a(+) (hing Novagen). Cip moi T7F/R dé xac dinh gen
ngoai lai gén vao vector, trinh tu nhu sau:

T7F: 5>-TTAATACGACTCACTATAGG-3’

T7R: 5>-CCGCTGAGCAATAACTAG-3’

Dong té bao E. coli BL21 (DE3) do Trung tim Coéng nghé Protein ctiia Vuong
Qudc Anh (MRC-Centre for Protein Engineering, Cambridge, UK) cung cap. Cap mdi
LabF/R dung dé nhan ban, khuéch dai thu vién thuc khuin sau mdi vong sang loc, trinh
tu cu thé nhu sau:

LabF: 5’-CAGGAACAGCTATGAC- 3’

LabR: 5’-GAATTTTCTGTATGAGG- 3’

Céc enzym: Taqg DNA polymease, Nde 1, EcoR 1, Xho 1, ligase ... Céc sinh phdm
nay do hing BioLabs cung cip.

3. PHUONG PHAP NGHIEN CUU
3.1. Phwong phap nhan bin gen bang PCR
Bang 3.1. Thanh phén phéan ing PCR

Thanh phan phan tmg Nong d6 Thé tich(ul)

Dung dich d¢ém 10X 2,5
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Mdi xudi 10 pmol/pl 1
Mbi ngugc 10 pmol/ul 1
DNA khuén 10-100 ng/pul 1
Tag-polymerase 5 unit/pl 0,5
dNTPs 10nM 2,5
MgCl, 25mM 2,5
BSA 1X Img/ml 4
B6 sung H,0 10

Chay may PCR véi chu trinh nhiét sau: Bién tinh DNA & 94°C - 2 phut, thyc hi¢n
30 chu ky phéan ung v6i chu trinh nhiét: 94°C - 45 gidy, Tm 55°C - 45 gidy, 72°C - 1
phut; kéo dai & 72°C - 8 phut, dé hoan tit phan ung; sau d6 miu duoc gitr & 4°C.

3.2. Phuong phap dién di

Trong dién truong theo chiéu tr cuc Am dén cuc duong, cac DNA c6 kich thudce
16n hodc mach théng s€ chuyén dong cham hon cac DNA dang siéu xoan hodc kich
thudc bé. Trong mot pham vi nhat dinh ctia ndng do gel agarose, kich thudc phan ti ti
1¢ nghich v6i quing duong dich chuyén cuia DNA trén gel agarose. DNA trén gel
agarose dugc phat hién bang cach nhuém voi Ethidium Bromide (EtBr) va quan sat
dudi tia UV.

3.3. Phwong phap xac dinh trinh ty nucleotide

Pay 1a phuong phap st dung dideoxynucleotide (ddNTP) c6 danh ddu huynh
quang dé lam ngimg cac mach don DNA dang dugc tong hop mot cach ngiu nhién.
Enzym DNA - polymerase xic tac gan cac nucleotide vao mach don DNA dang tong
hop & vi tri 3°- OH, khi gap ddNTP (khong c6 nhom 3°- OH) thi phan tng tong hop bi
ngung lai.

Két qua phan tmg tong hop nén cac doan DNA dai, ngan khac nhau 1 nucleotide,
c6 thé phan tach nho dién di trén gel agarose, phat hién cac ddNTP di danh dau nho
tia laze.

3.4. Phuwong phap gin san phim PCR vao vector pET-21a(+)/CYFRA21-1
Nhim tao duge vector biéu hién pET-21a(+)/CYFRA21-1 dé thu nhén protein
CYFRA21-1 phuc vu cho cac nghién ctru tiép theo.
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4. KET QUA VA THAO LUAN
4.1. Nhan ban vung ma hoa epitope khang nguyén CYFRA21-1

Nghién ctu CYFRA21-1 véi vai tro 1a khang nguyén dac hi¢u UTP dang NSCLC,
chung t61 quan tdm chil yéu dén phan epitope ctia khang nguyén nay. Tir két qua nghién
ctru viéc st dung cac phan tir khang thé dé nhan ra vung epitope khang nguyén cta
Cytokeratin, ngudi ta nhan thay, ving epitope khang nguyén CYFRA21-1 niam trong
khoang amino acid tir 311 dén 368 trén phan tir Cytokeratin 19. Két qua nay ciing da
duoc khang dinh trong mot nghién ctru sir dung hai khang thé don dong: Ks 19.1
(khang thé nhéan biét cac amino acid tir vi tri 311 dén 335 trén Cytokeratin 19) va
BM19-21 (khang thé nhan biét cac amino acid tir vi tri 346 dén 367) (Kazutaka
Dohmoto, 2000) [9].

Vi nhitng két qua cua cac nghién ctru trén va trén co so trinh ty nucleotide doan
gen ma héa CYFRA21-1 thu dugc cling nhu vi tri viing epitope khang nguyén da duoc
x4c dinh, ching t6i thiét ké cip mdi dé nhan ban doan gen chira ving epitope khang
nguyén CYFRA21-1 1am co sé cho viée biéu hién protein CYFRA21-1.

Thanh phan cia phan ung nhin ban doan gen ma hoa epitope khang nguyén
CYFRA21-1 gom:

DNA khuén (San pham PCR c¢6 trinh tu d3 dugc xac dinh khoang 400 bp thu duoc
& trén), ANTPs, moi ExpcyF va ExpceyR, enzym Tag-DNA polymerase, dung dich dém,
dung dich MgCl,, nudc véi ty 1é thich hop trong tong thé tich 25 pl. Sau khi nhan ban
doan gen chira epitope khang nguyén CYFRA21-1, chiing t6i tién hanh két qua kiém tra
san pham PCR bang dién di trén gel agarose 0,8% (Hinh 4.1).

1 2

L «—San pham PCR = 250 bp

Hinh 4.1. Hinh 4nh dién di sain phdm PCR trén gel agarose
Lan chay M: Thang DNA chudn 100 bp
Lan chay s6 1 va sé 2: San pham PCR
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Két qua dién di trén gel agarose trén hinh 4.1 cho thiy, trén lan chay s6 1 va sb 2
c6 mdt bang sang dam voi kich thudc khoang 250 bp. Kich thudc nay phu hop voi tinh
toan vé doan gen chtra ving epitope khang nguyén CYFRA21-1.

Nhu véy, ching t6i cho rang: doan gen mi héa cho ving epitope khang nguyén
CYFRA21-1 di dugc nhan ban thanh coéng vdi cip modi ExpeyF/R.

Dé thuén loi cho viéc thiét ké vector biéu hién va luu gitr ngudn gen, chiing toi tién
hanh gin doan gen thu dugc vao vector tach dong.

4.2. Tach dong doan gen ma hoa vung epitope khang nguyén CYFRA21-1

Nho hoat tinh cua Tag-polymerase, san phdm PCR c¢6 thém nucleotide A ty do &
hai d4u cua gen. Vector tach dong pCR2.1 duoc tao ra dudi dang mach thing vé6i hai
nucleotide T ty do bd sung v6i nucleotide A. Sau do, doan gen ma hoa ving epitope
khang nguyén CYFRA21-1 dugc xac dinh trinh ty trén may ABI PRISM® 3100-Avant
Gentic Analyzer, trinh ty nucleotide va trinh ty amino acid cua doan gen thu dugc trong
vector tach dong pCR2.1 duoc thé hién trén hinh 4.2.

CATATGGGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCTTGAGATTGAGCTGCAGTCACAGCTG 75
H M G R S EV TDILRURTUL Q G L E I E L Q S Q L
AGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCTTTGGAGCCCAGCTGGCGCATATCCAG 150
s M K A A L E DT L A E T E AR F G A Q L A H I Q
GCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAGTGAGCGGCAGAATCAGGAGTACCAG 225
AL I S G I EA Q L G DV R AUD S EIR QN QE Y Q
CGGCTCATGGACCTCGAGTGA 246
R L M D L E *

Hinh 4.2. Trinh tw nucleotide va amino acid suy dién ciia doan gen mi héa ving epitope
khang nguyén CYFRA21-1

Két qua phan tich trinh ty amino acid cho thiy, doan gen da gin véao vector tach
dong dting theo tinh toan va cé d6 twong dong 1a 100% vdi trinh tw amino acid trén Ngan
hang dir liéu quéc té mang ma s K1C19- HUMAN-P08727

Nhu vay, chung t6i cho ring: viéc tach dong va xac dinh trinh tw DNA cua ving
gen mi hoa epitope khang nguyén CYFRA21-1 di duogc tién hanh thanh cong va c6 du
d6 tin cay dé biéu hién va thu protein CYFRA21-1 phuc vu cho cic nghién ciru tiép theo.

4.3. Thiét ké vector biéu hién pET-21a(+)/CYFRA21-1

Dé gin dugc doan gen mi hoa ving epitope khang nguyén cia CYFRA21-1 (goi
tat 1a gen CYFRA21-1) vao vector biéu hién pET-21a(+) khop ding chiéu, dung khung
doc, ca vector tach dong mang gen CYFRA21-1 va vector biéu hién gbc pET-21a(+) s&
duoc cdt voi cung hai enzym han ché 1a Nde I va Xho 1, cac enzym nay s& cit DNA
plasmid tach dong tai t6 hop pCR2.1/CYFRA21-1 tao ra gen CYFRA2I-1 ngoai bao c6
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hai d4u dinh tvong ng, vector biéu hién pET-21a(+) ciing dugc xur ly twong tu v6i hai
enzym trén tao ra hai ddu dinh bd sung va duoc tién hanh nhu sau:

Thu gen CYFRA2I-1 c6 hai dau dinh ciia hai enzym Nde I va Xho I

Dé thu gen CYFRA2I-1 nay chung toi tién hanh cit cac plasmid pCR2.1-
Topo/CYFRA21-1 bang hai enzym cét han ché Nde I va Xho 1. San pham thu dugc kiém
tra bang dién di trén gel agarose 0,8% (Hinh 4.3).

AATT
[ ||| feeard || | |
AGCT

Hinh 4.3. Hinh dnh dién di vector tai t6 hop cit v6i hai enzym Nde I va Xho 1
Lan chay M: Thang DNA chuan 1 kb (Fermentas)
Lan chay sé 1: San pham pCR2.1/CYFRA21-1 cdt véi hai enzym Nde I va Xho I

Tir hinh anh dién di (Hinh 4.3) cho thay, trén lan chay s 1, ngoai bang cuia vector
pCR2.1 con xuit hién mot bang co kich thuéc twong dwong véi kich thudc gen
CYFRA2I-1. Nhu vay, dudi tac dung cia cac enzym cit han ché, doan gen ma hoa cho
viing epitope khang nguyén CYFRA21-1 di duoc cit roi ra khoi vector tach dong va c6
hai dau dinh twong tng ctia hai enzym cat han ché da thiét ké sin sang cho viéc gan vao
vector biéu hién. Tuy nhién, dé thu duogc doan gen CYFRAZ2I-1 tinh sach c6 hai déau dinh,
chung toi cit thu ving gel agarose chtra baing DNA CYFRA21-1 va tién hanh tinh sach
thu doan gen CYFRA2I-1 bang KIT QIAGEN. Két qua lugng DNA thu dugc so véi
lugng DNA ban dau khong c6 sy chénh 1é€ch 16n. Nhu vay, chung t61 da c6 gen
CYFRA21-1 véi hai dau bd sung duoc tao boi hai enzym Nde I va Xho L.

Tao 2 ddu dinh cho vector pET-21a(+)

Tiép theo, vector pET-21a(+) ciing duoc xtr 1y v6i hai enzym cét han ché 13 Nde |
va Xho 1. Sau do, san phém cit dugc dién di trén gel agarose 0,8%. Két qua thé hién trén
hinh 4 .4.
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Hinh 4.4. Hinh inh di¢n di san phim cit vector
pET-21a(+) véi enzym Nde 1 va Xho 1
Lan chay M: Thang DNA chudn 1 kb (Fermentas)
Lan chay s6 1: San pham pET-21a(+) cdt véi hai enzym Nde I va Xho I

Hinh anh dién di trén hinh 4.4 cho thiy vector di dugc md vong hoan toan dam
bao cho viéc gén gen tao vector biéu hién.

Sau khi dién di, phan agarose chta vector pET-21a(+) dugc thu lai va xir 1y qua
cot tinh sach DNA tir gel ciia hang QIAGEN. Nhu vy, chung t6i di c6 san nguyén liéu
cho viée tao vector biéu hién.

Giin gen CYFRA2I-1 vao vector pET-21a(+)

Sau khi gen CYFRA21-1 dugc cit khoi vector tich dong nho hai enzym cat han
ché 12 Nde 1 va Xho I, chiing t6i chuyén san phdm cét vao vector biéu hién, duéi tic dung
cua T4-ligase, gen CYFRA21-1 dugc gén vao vector biéu hién tao thanh hé théng biéu
hién hoan chinh.

Qua trinh chuyén gen CYFRA21-1 tir vector tach dong sang vector biéu hién dugc
mo ta trén hinh 4.5. Sau phan Gng ghép ndi gen, san pham ghép ndi duoc bién nap vao
té bao E. Coli ching Top10, qua trinh chon dong dién ra nho phuong phap PCR tir khuan
lac (Hinh 4.5).
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Hinh 4.5. So dd mé ti qua trinh gin két va chon dong vector
pET-21a(+)/CYFRA21-1
Lan chay M: Thang DNA chudn 1 kb (Fermentas)
Lan chay s6 1, 56 2, s6 3: San pham PCR véi cip moi T7F/R
tuong ting tir cdc khuan lac 1, 2, 3

Kiém tra két qua gin gen CYFRA21-1 vao vector biéu hién dugc thuc hién bang
cach st dung truc tiép 3 khuén lac chon ngiu nhién tir dia nudi cy tién hanh PCR véi
cip moi T7F/R cia vector pET-21a(+).

Két qua PCR duoc kiém tra bang phuong phéap dién di (Hinh 4.5), trén anh dién di
cho thiy & lan chay sé 1 xuét hién mot bing sang dam c6 kich thudc khoang 250 bp.
Kich thudc nay 1a hoan toan phtt hop véi tinh toan vé kich thudc ctia doan gen CYFRA21-
1 v&i mot phan cua vector. Dé kiém tra chiéu va khung doc cuia gen, chiing toi tién hanh
tach chiét va xac dinh trinh ty gen trong plasmid tai t6 hop thu dugc.

Viéc xé4c dinh trinh tir gen tach dong duoc tién hanh phan tmg bang KIT “Big Dye
Terminator sequencing KIT” (ABI, MJ), chay trén mdy ABI PRISM® 3100-Avant
Gentic Analyzer va theo phuong phap ctia Sanger va cong su (1981) [13]. Véi cach lam
nhu vay, chung t6i thu dugc trinh ty nucleotide va trinh tu amino acid suy dién ctia san
phém nhan ban RT-PCR di duoc xac dinh cu thé trén hinh 4.6.

Két qua xac dinh trinh ty nucleotide trén hinh 4.6 da khang dinh viéc thiét ké
vector biéu hién gen CYFRAZ21-1 thanh cong, trinh tu nucleotide va trinh ty amino acid
suy dién cu thé:
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CATATGGGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCTTGAGATTGAGCTGCAGTCACAGCTG 70
HM GR SEVTDTI LI RZ RTULIGQGTLZETITETLTUG QS QL
AGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCTTTGGAGCCCAGCTGGCGCATATCCAG 140
S M KA ALZEJDTTULAETTEH ATRTEFGA AU QTLA AIHTI Q
GCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAGTGAGCGGCAGAATCAGGAGTACCAG 210
AL I S G I EAJ QTULGTDUVU RAUDTSTET RTU OQTNUOQTE Y Q
CGGCTCATGGACCTCGAGCACCACCACCACCACCACTGA 249

R L M DL E H H H H H H *

Hinh 4.6. Trinh ty nucleotide va trinh ty amino acid suy dién caa gen CYFRA2I-1 sau

khi gin vao vector biéu hién pET-21a (+)

Két qua phan tich trinh tw amino acid (Hinh 4.6) cho thay, doan gen ma hoa epitope
khang nguyén CYFRA21-1 dd duoc gin vao vector biéu hién c6 khung doc va chiéu
dung theo tinh toan 1y thuyét. Hon nita, san pham con dugc gin thém dudi His-tag gitp
cho viéc tinh sach san phém trén cdt ai luc Ni-NTA & bude nghién cliru tiép theo duoc
dé dang.

5.KET LUAN

Nhéan ban va xac dinh thanh cong trinh nucleotide va trinh amino acid cua doan
gen mi hoa epitope khang nguyén CYFRA21-1 c6 su twong déng 100% véi trinh tu
amino acid trén Ngan hang dir liéu qudc t& mang ma s6 K1C19- HUMAN-P08727.

D3 thiét ké thanh cong vector biéu hién pET-21a(+)/CYFRA21-1 1am tién dé cho
cac nghién ctru tiép theo dé tao KIT chin doan sdm ung thu phdi dang khong phai té
bao nho.
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THE RESULTS OF EXPRESSION VECTOR PET21A (+)
CARRIED SEGMENT GENES ENCODING ANTIGENS
EPITOPE CYFRA21-1

Le Dinh Chac

ABSTRACT

Study on the origin and the development of lung cancer cells form non-small cell,

cancer was found closely associated with the emergence of concentrations of specific

antigens in the blood CYFRA2I-1, water tissues and serum. Therefore finding and

sequencing the gene encoding the antigen CYFRA21-1 is necessary, as the basis for the
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expression, obtained recombinant protein CYFRA21-1 to serve for creating KIT early
diagnosis of lung cancer non-small cell types in order to bring about the source of life
for patients. In this research, we have succeeded in cloning, nucleotide sequencing,
amino sequencing of the epitope segment acid antigen encoding genes of which
similarities CYFRA21-1 is 100% with the amino acid sequence in the international
databank KI1C19- HUMAN-P0O8727 code and have successfully designed pET-21a
expression vector (+) which carries the gene segment encoding the antigen epitope
CYFRAZ21-1 premising for the next study.

Keywords: CYFRA21-1, lung cancer.
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