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KET QUA NHAN BAN VA XAC PINH TRINH TU POAN
EPITOPE CUA GEN MA HOA KHANG NGUYEN CYFRA21-1

Lé Pinh Chic!
TOM TAT

ung thu phoi la mét trong nhung can hénh hiém ngheo do sw tang sinh khéng
binh thurong ciia té bdo , thwong gdp & nam giéi, chit yéu la lira tuéi 50-70. Nghién ciru
nguon goc va s phdt trién cia té bao ung thi phéi dang khéng phdi té bao nhd, nguoi
ta nhdn thdy ung thw c6 lién quan chdt ché véi sw xudt hién ham lwong khang nguyén
ddc trung CYFRA2I-1 trong mdu, nwde mé, huyét thanh. Do vdy viéc tim va xdc dinh
dwoc trinh ty gen ma héa khing nguyén CYFRA21-1 la can thiét, lam co sé cho viéc
biéu hién, thu protein CYFRA2I-1 tai ) hop dé phuc vu cho viéc tao KIT chan dodn
sém ung thu phéi dang khéng phdi té bao nhé dem lai co héi song cho bénh nhan.

Trong nghién ciru nay, trinh ty nucleotide, trinh tyw amino acicid doan epitope
cua gen md hoa khang nguyén CYFRA21-1 da dwoc nhan ban va xac dinh trinh ty voi
s twong dong la 100% voi trinh tw amino acid trén Ngdn hang dir liéu quéc té mang

ma sé K1C19- HUMAN-P08727.
Tir khéa: Ung thu phdi, gen ma hoa, CYFRA21-1,K1C19- HUMAN-P08727.

1. DAT VAN BE

Ung thu phdi (UTP) 13 mot trong nhung cin bénh hiém ngheo do su ting sinh
khong binh thuong cua té bao , thuong gip ¢ nam gidi , chu yéu 1a Ira tuéi 50-70, dic
biét lién quan dén nhitng ngudi da hodc dang huat thud ¢ 1. Pong thoi, UTP ciing 1a can
bénh co ti 1é tir vong 16n thuong gip  nguoi . Vi vay, viéc phat hién som UTP ¢c6 ¥
nghia sdng con véi bénh nhan.

Thuyc té, trong y hoc da c6 rt nhidu phuwong phap dugc sir dung dé chan doan
UTP (sinh thiét phdi, ndi soi phdi, thir dom, choc nudc mang phdi, chup quang tuyén
cit 16p ...) va mot sé phuong phap diéu tri UTP (h6a tri liéu, phau thuat, xa tri ...) [1].
Tuy nhién, khi phat hién UTP thi thuong da mudn hodc qua mudn, vi mot s6 can bénh
khac (viém phé quan, viém phoi, lao, ...) cling c6 nhitng triéu chimg twong ty UTP.

Nghién ctru t& bao ung thu ciing nhu ngudn gdc va su phat trién cta té bao ung
thu, nguoi ta nhan th'?iy ung thu ¢o6 lién quan chat ché véi su xuét hién ham luong cac
khang nguyén dic trung ung thu trong mau, nudc md, huyét thanh [2], [5], [6]. Piéu
nay da mé ra hudng nghién ctru méi trong chan doan va diéu trj ung thu trén thé gidi
va trong nuoc.

Lrs Giang vién khoa Khoa hoc Ty nhién, truong Dai hoc Héng Duc
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Hién nay, nhiéu chi thi khdng nguyén ung thu duogc biét dén va co thé su dung dé
phat hién ung thu nhu : CEA, NES, CA125, CYFRA21-1, HER-2/neu ... [10], [12],
[13], [14], [15] trong d6, khang nguyén CYFRA21-1 12 mot chi thi dién hinh cho bénh
UTP dang khong phai té bao nhé (non small cell lung carcinoma - NSCLC) do sy ting
ham luong CYFRA21-1 nhanh chéng trong dich co thé khi t& bao biéu mé phdi ting
sinh bat thuong [2], [3], [7], [8], [11]. Vi vay, phat hién sém duoc su ting ham lugng
CYFRA21-1 trong méau s& gop phan chan doan sém duge UTP va khang nguyén
CYFRA21-1 c6 thé dugc str dung nhu 1a mét chi thi ddc hiéu dé chan doan sém, tir do
dinh huéng diéu tri hiéu qua UTP dang NSCLC.

Viéc nghién clru tao khang nguyén tai t6 hop CYFRA21-1 trong UTP 1a mot
trong nhitng hudng nghién ctru moi nham xay dyng bd KIT chan doan, theo ddi va
dinh huéng diéu tri kip thoi bénh UTP dang NSCLC, gop phan vao nhirng thanh tuu
dang ké trong y hoc va sinh hoc.

Trong bai viét ndy, chling tdi trinh bay két qua cua viéc nhan ban va tach dong
doan epitop ctia gen ma héa khang nguyén CYFRA21-1 lam tién d& 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 gen té bao Pong vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam) cung cap.

- Cdp moi s dung dé biéu hién doan gen mi hoa epitope khang nguyén
CYFRAZ21-1

ExpcyF: 5’ -CATATGGGCAGGTC-3’

ExpcyR: 5’-CTCGAGGTCCATGAGCCGCTGGTAC-3’

- Vector tach dong PCR2.1-TOPO do héang Invitrogen cung cip. Cip mdi
MI13F/M13R dé xac dinh doan gen CYFRA21-1 ¢6 trong E. coli ¢6 trinh ti nhu sau:

M13F: 5>-GTAAAACGACGGCCAG-3’

M13R: 5’-CAGGAAACAGCTATGAC-3’

- Dong té bao E. coli DH5a do Trung tdm Cong nghé Protein ctia Vuong Qudc
Anh (MRC-Centre for Protein Engineering, Cambridge, UK) cung cdp. Cip moi
LabF/R dung dé nhan ban, khuéch dai thu vién thue khuén sau moi vong sang loc, trinh
tu cu thé nhu sau:

LabF: 5>-CAGGAACAGCTATGAC- 3’

LabR: 5’-GAATTTTCTGTATGAGG- 3’

- Helper phage M13K07 (Invitrogen, CA, USA).

- B6 KIT tach dong “TA-Topo Cloning KIT; KIT tach plasmid tir vi khuan cua
héng QIAgen; KIT real time-PCR cua Roche; KIT tinh sach thu doan DNA tir gel
agarose cua hang Bioscience; KIT Big Dye Terminator sequencing ...”.
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- g:éc enzym: Taq DNA polymeasg, Nde I, EcoR I, Xho I, T4 DNA, ligase, ... Cac
sinh pham nay do hang BioLabs cung cap.

3. PHUONG PHAP NGHIEN CUU

Dé thyc hién thanh cong viéc nhan ban va tich dong doan epitop ciia gen mé hoa
khang nguyén CYFRA21-1, chang t6i sir dung mot sé cac phuong phap sau:

3.1. Phwong phap nhin bén gen bang PCR

Thanh phan phan tmg PCR

Thanh phan phan tng Nong do Thé tich(ul)
Dung dich dém 10X 2,5
Moi xubi 10 pmol/pl 1
Mbi ngugc 10 pmol/pl 1
DNA khuén 10-100 ng/pl 1
Tag-polymerase 5 unit/pl 0,5
dNTPs 10nM 2,5
MgCl, 25mM 2,5
BSA 1X 1mg/ml 4
B6 sung H,0 10

Chay may PCR véi chu trinh nhiét sau: Bién tinh DNA & 94°C: 2 pht,
thuc hién 30 chu ky phdn ung véi chu trinh nhiét: 94°C - 45 gidy, Tm 55°C - 45
gidy, 72°C - 1 phut; kéo dai & 72°C - 8 phiit dé hoan tit phan ung; sau d6 méu
duoc gilt & 4°C.

3.2. Phuwong phap dién di

Trong dién truong theo chiéu tir cuc 4m dén cuc duong, cac DNA c6 kich thudc
16n hoac mach th?mg s€ chuyén dong cham hon cac DNA dang siéu xoan hodc kich
thudc bé. Trong mot pham vi nhat dinh ctia nong d6 gel agarose, kich thudc phan tir ti 16
nghich véi quing dudng dich chuyén ciia DNA trén gel agarose. DNA trén gel agarose
dugc phat hién bang cach nhuém véi Ethidium Bromide (EtBr) va quan sat dudi tia UV.

3.3. Phuwong phap xac dinh trinh tu nucleotide

Day 1a phuong phap sir dung dideoxynucleotide (ddNTP) c6 déanh diu huynh
quang dé lam ngimg cac mach don DNA dang dugc tong hop mot cach ngiu nhién.
Enzym DNA - polymerase xuc tic gan cic nucleotide vao mach don DNA dang tong
hop & vi tri 3°- OH, khi gip ddNTP (khong c6 nhém 3°- OH) thi phan tng tong hop bi
ngung lai.
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Két qua phan tmg tong hop nén cic doan DNA dai, ngin khac nhau 1 nucleotide,
c6 thé phan tach nho dién di trén gel agarose, phat hién cac ddNTP d3 danh dau nho
tia laze.

4. KET QUA VA THAO LUAN
4.1. Nhan ban ving ma hoa epitope khang nguyén CYFRA21-1

Khi nghién ciru CYFRA21-1 véi vai tro la khang nguyén dac hiéu UTP dang
NSCLC, epitope ciia khang nguyén nay dugc quan tim chi yéu.

Tir két qua nghién ctru sir dung cac phan tir khang thé dé nhan ra ving epitope
khang nguyén cia Cytokeratin, nguodi ta nhan thdy, ving epitope khang nguyén
CYFRA21-1 nam 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 st dung hai khang thé don
dong: Ks 19.1 (khang thé nhan 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)
[9]. Tir cac két qua ciia cac nghién ctru trén va dua vao trinh tu nucleotide doan gen ma
hoa CYFRA21-1 thu dugc cling nhu vi tri vung epitope khang nguyén da dugc xac
dinh, cip mdi dé nhan ban doan gen chira ving epitope khang nguyén CYFRA21-1 1am
co s cho viéc biéu hién protein CYFRA21-1 da dugc thiét ké.

Pé tao diéu kién thuan loi trong viéc tao vector tai td hop mang doan gen ma hoa
epitope khang nguyén CYFRA21-1 biéu hién protein CYFRA21-1 trong E. coli, cac
moi didc hiéu c6 chua trinh ty nhan biét cia hai enzym cat han ché Nde | va Xho | da
dugc st dung dé dang hon trong viéc gan gen Cyfra21-1 vao cic vi tri twong tng cua
vector biéu hién pET-21a(+) nhiam thu protein CYFRA21-1 tai to hop phuc cho cac
nghién ctru sau nay.

Trong nghién ctru ndy, vector biéu hién pET-21a(+) dugc sir dung dé thu protein
CYFRA21-1 tai t6 hop phuc cho céc nghién ctru tiép theo.

Thanh phin cta phan tng nhan ban doan gen mi héa epitope khang nguyén
CYFRA21-1 gom:

DNA khuon (San pham PCR c6 trinh ty di dugc xac dinh khoang 400 bp thu
duoc & trén), dNTPs, mdi ExpcyF va ExpcyR, enzym Tag-DNA polymerase, dung
dich dém, dung dich MgCly, nudc véi ty 18 thich hop trong tong thé tich 25 pl. Chu
trinh nhiét: 1 chu ky 94°C thoi gian 4 phit; 25 chu ky (94°C thoi gian 30 gidy, 54°C thoi
gian 30 gidy, 72°C thoi gian 60 gidy); 72°C thoi gian 5 phut va luu & 4°C. Sau khi nhan
ban doan gen chira epitope khang nguyén CYFRA21-1, chung t6i tién hanh két qua kiém
tra san pham PCR bang dién di trén gel agarose 0,8% d duoc kiém tra (Hinh 4.1).
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<—San pham PCR =~ 250 bp

Hinh 4.1. Hinh anh dién di san phiam PCR trén gel agarose
Lan chay M: Thang DNA chuén 100 bp
Lan chay so 1 va s0 2: San pham PCR

Két qua dién di trén gel agarose ¢ hinh 4.1 cho thdy, trén lan chay s6 1 va s6 2
c6 mot bang sang dam véi kich thude khoang 250 bp. Kich thudc nay phu hop véi
nhing tinh toan vé& chiéu dai doan chira viing epitope ciia gen ma hoa khang nguyén
CYFRAZ21-1, chiing t6 doan gen ma hoa cho vung epitope khang nguyén CYFRA 21-1
da duoc nhan ban thanh cong voi cip moi ExpeyF/R.

Pé thuan loi cho viéc thiét ké vector biéu hjén va luu gir ngu‘én gen , doan gen
thu duoc di dugc gin vao vector tach dong.

4.2. Tach dong doan gen ma héa vung epitope khiang nguyén CYFRA21-1

Nho hoat tinh cuaTag-polymerase, san pham PCR c6 thém nucleotide A tu do & hai
dau cua gen Vector tach dong pCR.1 duoc tao ra duoi dang mach thing voi hai roleotide
Thymine tu do b6 sung voi nucleotide Adenin. Duoi tac dung cua enzym topoisomerase,
san pham PCR duogc gin vao vector, quy trinh tach dong dugc thuc hién bang cach gin
truc tiép san pham phan g PCR vao vector tach dong pCR2.1 (Invitrogen).

Phan ng g'fln san phém PCR vao vector tach dong dugc thuc hién véi1 muyc dich
tao vector tai to hop mang doan DNA can tach dong. Nguyén tic ciia phan tmg nay la
dua trén viéc tao ra mot géc Adenin ty do dau 3’ trén san phém cua enzym Taq ma
khong phu thude vao trinh ty khudn, trong khi dé mét géc Thymine tu do dugc thiét ké
trén vector tach dong pCR2.1. Diéu nay cho phép san pham PCR c6 thé gin vao vector
dé dang hon khi c6 mit ctia enzym xuc tac.

Trong phan ng gan san pham PCR vao vector tich dong, enzym topoisomerase
(co trong b “TA Cloning KIT”), s€ baAm vao DNA tai mét vi tri dac hiéu va cit bo lién
két phosphodieste & dau 5°-CCCTT trén mot chudi don cua vector, dong thoi tao nén
lién két cong hoa tri giita gdc phosphat dau 3’ ctia chudi vira bi cit v6i tyrosine tai vi tri
274 cta enzym topoisomerase bang chinh ning luong cua lién két phosphodieste.

81



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 24. 2015

Tiép theo, lién két giita gc phosphat ctia DNA va tyrosine ctia enzym bi phé v
nho tdc dong ciia nhom 5°-OH cua sgi don da bi cit truge do, diéu nay s¢ lam chuyén
hudng phan Gmg va giai phong enzym topoisomerase.Vai cac thao tac nhu trén, chung
t61 thu duoc vector tai to hop mang doan gen DNA ma hoa epitope khang nguyén
CYFRAZ21-1 da thu duogc.

Sau d6, san phdm PCR khi duoc gin vé6i vector tach dong s& dugc bién nap vao
vi khuan E. coli chung TOP10, tiép theo, dong té bao chira plasmid tai t6 hop mang gen
dich bang phuong phap PCR tryuc tiép tir khudn lac véi cap moi M13F/R di duoc chon.
Céac dong di chon dugc tach chiét plasmid va dién di kiém tra trén gel agarose.

Voi cach tién hanh nhu vay, dong vector tai to hgp mang doan gen ma hoa ving
epitope khang nguyén CYFRA 21-1 da duoc chon.

Sau d6, doan gen ma hoa vung epitope khang nguyén CYFRA21-1 duoc xac dinh
trinh ty trén may ABI PRISM® 3100-Avant Gentic Analyzer trinh tu nucleotide va trinh tur
amino acid cua doan gen thu duoc trong vector tach dbng pZRduoc thé hién trén hink.2

CATATGGGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCT
TGAGATTGAGCTGCAGTCACAGCTG 75
HMGRSEVTDLRRTLQGLEIELQSOQL
AGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCT
TTGGAGCCCAGCTGGCGCATATCCAG 150
SMKAALEDTLAETEARFGAQLAHIQ
GCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAG
TGAGCGGCAGAATCAGGAGTACCAG 225
ALISGIEAQLGDVRADSERQNQEYDQ
CGGCTCATGGACCTCGAGTGA 246
RLMDLE*

Hinh 4.2. Trinh tu nucleotide va amino acid suy dién ciia doan gen ma héa ving epitope
khang nguyén CYFRAZ21-1
Két qua phan tich trinh tu amino acid cho thdy , doan gen di gin vao vector tach
dong diing theo tinh toan va co d6 twong dong 1a100% voi trinh tw amino acid trén Ngan
hang dit liéu qudc t& mang mi s6 K 1C19- HUMAN-P08727. Két qua nay c6 du do tin
cdy dé biéu hién va thu protein CYFRA21-1 phuc vu cho cac nghién ctru tiép theo.

5.KET LUAN

Poan epitope ctia gen ma hoa khang nguyén CYFRA21-1 véi cap mdi dic hidu
da dugc nhan ban thanh cong.

Doan epitope ciia gen ma hoa khang nguyén CYFRA21-1 da duoc tach dong va
xac dinh trinh ty. Trinh ty amino acid doan epitope cua gen ma hoa khang nguyén
CYFRA21-1 thu duoc c6 d6 twong dong la 100% voi trinh tu amino acid d oan epitope
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cia gen mi hoa khang nguyén CYFRA21-1d4 duoc cong bd trén Ngan hang dir liéu
qudc t&é mang ma sd K1C19- HUMAN-P08727.
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RESULTS OF EPITOPE SEGMENT REPLICATION AND
SEQUENCE DETERMINATION OF ANTIGEN GENES
CYFRA21-1

Le Dinh Chac

ABSTRACT

Lung cancer is one of the serious diseases caused by the abnormal proliferation
of cells, commonly found in men aged 50-70 . When studying the origin and
development of lung cancer non-small cells, researchers have found that cancer is
closely associated with the antigen concentration characterized CYFRA21-1 in the
blood, tissue water and serum. Therefore, it is necessary that the gene encoding the
antigen CYFRA21-1 be found and sequenced to serve as the basis for the obtainment of
CYFRA21-1 recombinant protein which helps create KIT used for an early diagnosis of
pulmonary cancer of non-small cell form. This would in turn help save life for patients.

In this study, sequenced nucleotides and amino acicid of epitope segments of
genes encoding antigens CYFRA21-1 and 100% these nucleotides and amino acicid
are 100% to similar the amino acid sequence in the International Data Bank coded
K1C19- HUMAN-P08727.

Key words: Lung cancer, gene encoding, CYFRA21-1, K1C19- HUMAN-P08727.
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