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TACH DONG VA XAC PINH TRINH TU GEN MA HOA
KHANG NGUYEN UNG THU PHOI, CYFRA 21.1

Ung thu phéi c6 thé phan 2 dang: ung thu t€
bao nhé (small cell lung cancer, SCLC) va ung
thu t€ bao khong nhd (non-small cell lung
cancer, NSCLC). Cic khang nguyén thuong
duoc st dung nhu nhing chi thi dé chan doén
ung thu phdi 1a: khdng nguyén xudt hién trén
cac t€ bao than kinh (neuron specific enolase,
NSE), khang nguyén xuat hién trén t€ bao mam
(carcinoembryonic antigen, CEA), cytokeratin
19, khang nguyén xuat hién & cic t€ bao vay
(squamous cell carcinoma antigen, SCC), khing
nguyén CA 125 va khang nguyén polypeptide
dac hiéu mo (TPA) [1, 2].

NSE 1a mot izoenzyme cuia enolaza duoc
célu tao bdi 2 chudi polypeptide gan nhu dong
nhat, mdi chudi c6 khoi lugng phan tir 1a 39kDa
va dugc tao ra trong cic noron than kinh trung
tam va ngoai bién, trong cac khéi u 4c tinh cé
nguon goc than kinh ngoai bi. Ngoai ra, NSE
con dugc tim thdy trong cdc t€ bao hong cau,
huyét twong va cdc tiéu cdu. CEA 1a mot
glucoprotein c6 khoi lugng phan tir khoang
180 kDa dugc tao ra trong qud trinh phdt trién
ctia phoi va bao thai. CEA 1a mot trong cac chi
thi duoc phat hién cé lién quan téi cac khoi u
trong ung thu dai trang, ung thu vi, ung thu da
day va ung thu phéi. SCC 1a mot protein c6
khai luong phan tir 48 kDa va c6 su tuong dong
rdt cao vGi cdc chat tGc ché protease thudc ho
serpin. Nong do cta SCC trong huyét thanh
duoc str dung trong chan doan cac bénh ung thu
c6 tlr cung, ung thu thuc quan, ung thu dau, ung
thu ¢6 va dac biét 1a ung thu phéi. CA 125 1a
mot protein ¢6 khdi luong phan tir khoang 200
kDa va thuong dugc s dung lam chi thi trong
chan doan ung thu budng tring, ung thu vi va
ung thu phéi. TPA ciing giong nhu CEA 1a céc
d4u hién da dugc biét dén tr 1au. Xdc dinh ham
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lugng TPA thong qua xdc dinh ham luong hon
hop céc cytokeratins 8, 18 va 19 [3].

CYFRA 21.1 1a mot chi thi méi, dac hiéu
cho cdc ung thu phéi dang NSCC. Khéng
nguyén CYFRA 21.1 1a mot phan doan cla
cytokeratins 19 (CK19), ton tai du6i dang hoa
tan trong huyét thanh, nén CYFRA21.1 duogc
xem la mot khang nguyén rat hitu ich trong
chuén doan bénh ung thu phéi khi st dung
khang thé don dong khang lai CK19 [4, 5].

D¢ tao khédng thé tai t6 hop khang lai khang
nguyén CYFRA21.1 st dung trong chin doén
s6m bénh ung thu phdi, chiing t6i da nhan ban
gen ma héa khang nguyén CYFRA21.1 tir bénh
phdm bénh nhan méac bénh ung thu phéi. Trong
cong trinh nay ching t6i thong bao két qua tach
dong va xdc dinh trinh ty gen ma hdéa khang
nguyén CYFRA21.1 tr mau bénh nhan mac
bénh ung thu phéi dang NSCLC.

I. PHUGNG PHAP NGHIEN CUU

Tach chiét ARN tu mdu theo Kit S.N.A.P
ctia hang Invitrogen. Quy trinh nhan doan gen
CK19 tir RNA téng s6 duoc tién hanh theo kit
“one-step RT-PCR” cuia hang Invitrogen véi cap
moi CYFRAF: 5'-aagctaaccatgcagaacctcaacgac
cge-3' va CYFRAR: 5'-ttattggcaggtcaggagaaga
gcc.

Phuong phép gin san pham PCR vao vector
Topo-TA-PCR™?2.1 tién hanh theo kit clia hiang
Invitrogen.

Xac dinh trinh tu gen dugc tién hanh theo
phuong phdp ctia Sanger va cs 1981, trén may
xdc dinh trinh tr gen ty dong ABI PRISMU
3100-Avant tai Vién Cong nghé¢ Sinh hoc.
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IL KET QUA VA THAO LUAN

1. Tach ARN tong so tir mau bénh nhan ung
thu phoi

Trong dé tai nay, mau mdu (sau day goi la
bénh phiam) chia bénh nhan di chidn doin mac
bénh ung thu phdi biang cic phuong phdp mién
dich dugc st dung lam nguyén liéu tach chiét
ARN tong s6. ARN téng s6 sau khi tdch chiét
duoc kiém tra biang phuong phép dién di trén gel
agarose 1% (hinh 1).

Hinh 1. Anh dién di ARN t8ng s6 trén
gel agarose 1%
Giéng 1, 2, 3. ARN tdng s6 tdch chiét tir mau
bénh nhan méc bénh ung thu phdi

Theo 1y thuyét, qua trinh sao ma
(transcription) & sinh vat nhan chuin xdy ra
trong nhan va tao ra cdc ARN van chuyén
(tARN), ARN ribosome (rARN) va ARN thong
tin (mARN). Trong ba loai ARN nay thi rARN
thudong duoc téng hgp nhiéu hon ca va ¢ céc
thanh phan la rARN 28S, rARN 18S, rARN
5,8S. Do d6, khi dién di ARN téng s6 c6 thé
xudt hién ba bang sang hon trén cic dudong chay
dién di, twong ung véi cic rARN 28S, 18S va
5,8S. Tuy nhién, dé ddnh gia chat lugng mau
ARN tach chiét nguoi ta quan tam téi hai bang
rARN 28S va rARN 18S vi su xuit hién céc
bang nay thé hién miu ARN tich dugc kha
nguyén ven. Nhu vay, c6 thé khang dinh ring
ching to6i da tidch chiét dugc ARN téng s6 tir
bénh phdm khi nguyén ven bdo dam cho cic
nghién cttu ti€p theo. Theo tinh toin ly thuyét
mARN chi chi€ém ti 1& nho (2-8%) trong mau
ARN t6ng s6 nhung ciing du dé nhan ban gen
quan tam khi sit dung phan tng RT-PCR véi
khuon (template) 1a mau ARN téng so6.
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2. Nhan ban gen ma hoa khang nguyén
CYFRA21.1

Theo nguyén tic, mot gen ma hod cho mot
protein phai dugc phién ma thanh mARN trudc
khi dugc dich ma. & sinh vat nhan chuén, ciu
tridc cua da s6 cac gen thuong bao gébm cac doan
intron khong ma hod xen k& véi cidc doan exon
ma héa. Gen CK19 gém 6 exon xen k& 5 ving
intron [6]. Do d6, qua trinh phién ma thuong tao
ra cac phan tt mARN c6 kich thudc 16n goi la
cac tién mARN. Céc tién mARN nay dugc hiéu
chinh sau dich ma: loai bd cdc doan trinh tu
intron, tao mil ddu 5° va gan dudi poly A & dau
3’, cudi cung la tao ra phan tt mARN hoan
chinh. Tiép theo, phan t& mARN s€ dugc
chuyén ra ngoai t€ bao chat dé tham gia vao qué
trinh dich ma tao ra cac phan tu protein. Vi thé,
khi ching ta muén tao ra mot protein tai t6 hop
ma ngudn gen tir cidc sinh vat nhan chuin thi
phai nhan ban gen ma hoa cho protein doé tir
mARN hoan chinh. Mot cach khéc, ching ta cé
thé tao thu vién cDNA sau dé nhan ban gen
mong muon tir thu vién nay.

Trong nghién ctu clia minh, ching toi ti€n
hanh nhan cDNA ma hod cho CYFRA21.1 tur
mARN c¢6 trong ARN tong s6 thu dugc ¢ trén
thong qua phan tng RT-PCR.

Phan tng RT-PCR, trén co s& cta phan tng
PCR, gom hai giai doan chinh. D6 1a giai doan
tong hop cDNA (complementary DNA) nho su
xic tdc cta enzIm phién mad ngugc va moi
(thudng thi cac oligo T dugc st dung nhu la cac
moi nhan gen, hoidc ciing c6 thé sit dung moi
ngau nhién - ADN random primer) va giai doan
tht hai 12 giai doan téng hop ADN trén soi
khuon 1a ¢cDNA. & giai doan thd nhat, hau hét
céc loai mARN déu tao nén cDNA cua ching.
Trong giai doan tht hai, cic cDNA mang trinh
tu ma hod cho protein mong mudn dugc khuéch
dai nhiéu lan dudi tdc dung cla Tag-ADN
polymerase va cap mdi dac hiéu.

Phan tng RT-PCR dugc tién hanh trén may
PCR vé6i chu trinh nhiét nhu sau: bude 1: 50°C,
30 phit; budc 2: 94°C, 2 phit; bude 3: 94°C,
15giay; budc 4: 57°, 30 giay; budc 5: 72°C, 1
phut 30 giay; budc 6: 1ap lai 30 chu ki tur buéc 3;
buéc 7: 72°C, 8 phiit; sau d6 san phadm giit &
4°C. San pham phéan tng RT-PCR dugc kiém
tra bang dién di trén gel agarose 1% (hinh 2).



Sén phdm RT-PCR~ 1000bp
—

Hinh 2. Anh dié¢n di san pham RT-PCR trén gel
agarose 1%
Giéng 1. San pham RT-PCR; 2. Thang ADN
chudn 1 kb.

Két qua dién di trén gel agarose cho thay
trén duong chay thit nhat xuit hién mot bang
séng dam, so véi thang ADN chuén thi bang nay
c6 kich thude khoang trén 1000 bp. Két qua nay
khong mau thuén véi tinh todn 1y thuyét vé do
dai cua gen CYFRA21.1. Nhu vay, ching toi
cho ring gen ma hoa cho CYFRA21.1 da dugc
nhan ban. Tuy nhién dé khang dinh chic chin
cin phai tich dong va xac dinh dugc trinh tu gen
da nhan ban va so sdnh véGi trinh tu gen
CYFRA21.1 di cong bo trong Ngan hang gen
quac té.

Két qua tach dong gen CYFRA21.1 va cét
kiém tra bing enzym gi6i han EcoRI duogc thé
hién trén hinh 3.

Hinh 3. Kiém tra két qué tach dong gen
CYFRAZ21.1 trén gel agarose 1%

Ghi chu: giéng 1. Thang ADN chuén 1kb; 2, 3.

ADN plasmid chita gen CYFRA21.1; 4. ADN

plasmid cét enzym EcoRI; Giéng 6: San pham
RT-PCR.

Trén anh dién di (hinh 3) ta thdy ADN
plasmit tach tir khuén lac tring dugc chon ra dé
xur 1y bang enzIm EcoRI da xuat hién mot doan
ADN c¢6 kich thude twong duong kich thudc cta
san phdm phan tng RT-PCR va c6 kich thudc
vao khoang hon 1000 bp khi so v6i ADN chi thi
(Marker ADN A cat v6i enzym HindlIl va
EcoR).

Nhu vay, c6 thé khang dinh ring san phdm
RT-PCR da gin duogc vao vecto tich dong pCR
2.1, néi cach khac két qua tich dong gen ma
hod CYFRA21.1 da duoc thuc hién thanh cong,
tuy nhién dé khang dinh cin x4c dinh trinh tu
nucleotit cia san phdm RT-PCR.

Trinh tu nucleotide san pham nhan ban RT-
PCR da duoc xac dinh cu thé nhu sau:

AAGCTAACCA
CCAACAGCAA
CAGCCACTAC
ATTGTCCTGC
GGGTGCTGEA
GGCCTACCTG
GIGAGGGT GG
AAGCAGAACT
GCCACATAGA
GATTGAGCTG
TTTGGAGCCC
CTGATGGTGA
GCTTGAGEEC
GGCCTCTCCT
CTTCTCCTGA

TGCAGAACCT
GCTGGAGGTG
TACAGGACCA
AGATCAACAA
TGAGGTGACC
AAGAAGAAGC
ATTCACGCTCG
GGAAGGATGC
GCAGCTCCAG
CACTCGCAGC
AGCTGGTGCA
GIGGCAGAAT
CAGGAAGATC
CTCCTCAAAG
CCTGCCAATA

CAACGACCGC
AAGCTCCGTG
TCGAGGACCT
TGCTCAACTG
CTGGCCAGGA
ATGAGGAGGA
GACCTGCCAA
TGAAGCCTGG
ATAAGCAGGT
TCAGCGTGAA
GATCCAGCGCA
CAGGAGTACC
ATTACAACAA

CTGGCCTCCT
ACTAGTACCA
GCGGGACAAG
GCTGCACATG
CTGATCTGGA
AATCAATGCC
GATCCTGAGT
TTCACCAGCT
CCGAGGTCAC
AGCTCCCTTA
CTGATCAGCA
AGCGGCTCCT
CCTGTCCACC

ACCTGGACAA
GAAGCAGGGEG
ATTCTTGGTG
ACTTCTGAAC
GGCACAGATC
CTGAGGEEECC
GACAGGCAAA
GGACTGAGGA
TGACCTGCAG
GAAGGCACAC
GTATTGAAGC
GGAGCAGGAG
TCCAAGGTCC

GGIGCACGCC
CACAGGECCCT
CCACCATTGA
CAAGTTTGGT
AAAGGCCTGA
AAGTGGCGARA
GCCAATATGA
ACTGAACCAG
TGCACCCTCC
TGGCAGAAAC
CCAGCTGGEEC
ATCGCCACCT
TCTGAGCCTG

CACGTCTCCT GGGTAGGAGG ATGGGAAGGA AGAGACCCTT

A

CTGGAGGCAG
CCCACAACTA
GAACGCCAGG
TTGAGIGITT
AGGAAGAGCT
CCAGGTCCAT
GATCATGGECC
GAGGTCACTG
AGGGTCTTGA
AGAGGCATGC
GATGTGCGAG
ATCGCAGCCT
CAGGCTCTGG
ACCCCTGCECT
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Trinh tu nucleotide ctia san pham thu duoc c6
do tuong dong 1a 99,82% khi so sanh vdi trinh tu
nucleotide cua gen CYFRA21.1 c6 s6 dang ky
AB041270 da dugc cong bo trong Ngan hang gen
quoc t€. Su sai khac dugc xac dinh tai mot vi tri
nucleotide G766C (G duogc thay thé boi C).

Tix céc két qua trén c6 thé khang dinh ring
ching toi da nhan ban dugc gen CYFRA21.1
md héa cho khing nguyén cytokeratin
CYFRAZ21.1 tr bénh pham ctia bénh nhan ung
thu phoi.

Nhu chiing ta di biét cytokeratin 1a ho cac
polypeptit da gen. Nguoi ta da xac dinh duoc trén
20 loai cytokeratin bi€u hién trong cdc t€ bao
biéu mo binh thudng, t€ bao khéi u va cic t&€ bao
nuoi cdly [8]. CK19 vé6i khoi lugng phan ti
khoang 40 kDa duoc st dung nhu mot chi thi vé
su di chuyén clia cdc t& bao biéu mo dé chin
doan sy di can cta ciac ung thu. CYFRA21.1 la
mot phan doan ctia CK19 tén tai dudi dang hoa
tan trong huyét thanh, nén CYFRA21.1 duogc
xem 12 mot khdng nguyén rat hitu ich trong chan
doén ung thu phéi va da dugc ching minh 1a rat
thich hop trong chan doan ung thu t€ bao hinh
vay cla phéi [8, 9]. Nhu vay, véi két qua nhan
ban dugc gen CYFRA21.1 tir bénh pham da tng
ho két luan bénh nhan da méc bénh ung thu phai.

1. KET LUAN

1. RNA t6ng s6 dugc tdch tir bénh pham ung

thu phdi c6 do tinh sach can thiét cho cdc thi
nghiém ti€p theo. Pa nhan ban thanh cong gen
ma hoé cho khiang nguyén CYFRA21.1 bang k¥
thuat RT-PCR véi cap m6i CYFRAF/CYFRAR.

2. ba tich dong va xdc dinh trinh tu
nucleotide gen ma hod cho khing nguyén
CK19. Kich thuéc doan gen da tich dong la
1001 bp va c6é do tuong dong 1a 99,82% so véi
trinh ty gen ma hoid cho khing nguyén
CYFRAZ21.1 da cong bo trong Ngan hang gen
quoc t€ véi so dang ky AB041270.
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CLONING AND SEQUENCING OF GENE CODING
ANTIGEN OF LUNG CANCER, CYFRA 21-1

LE DINH CHAC, LA THI HUYEN, LE QUANG HUAN

SUMMARY

Cytokeratin 19 (CK19), with a molecular weight of 40 kDa, is the specific cytoskeletal structure of
simple epithelia. CK19 has been used as a marker of circulating epithelial cells to diagnose cancer metastasis
sinceit is probably one of the most suitable markers for cancer. One of the fragments of CK19, CYFRA 21-1,
has been introduced as a tumor marker for primary lung cancer and proven suitable for the diagnosis of

squamous cell carcinoma of the lung.

We have amplified the gene encoding for CYFRA 21-1 from the lung cancer samples by RT-PCR
technology with the specific primers. The gene sequence has a length of 1001 bp and its homology with the
gene sequence CYFRA 21.1 (accession number AB041270) from the GenBank data is 99.82%. This sequence
has one point mutation G766C when compared with CYFRA 21-1 gene sequence from the GeneBank.
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