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BIEU HIEN KHANG NGUYEN CD25 TAI TO HOP TRONG VI KHUAN E. COLT
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TOM TAT

CD25 hay IL-2Ra (tiéu phin o cta thy thé IL-2) xuét hién véi nong dd cao trén bé mit cdc té bao ung thu
méu (ung thu dang Hogdkin, ung thu dong tuy man tinh, ung thu té bao tua, ung thu t& bao T ngudi trudng
thanh,...), cac te bao T gdy bénh {bénh tu mién va bénh nhén ghép tang), CD25 1a dich dé tiéu diét cac té bao
giy bénh va té bao bénh ly. Déc biét hon, CD25 con tdn tai & dang tu do véi ham lugng cao trong huyet thanh
cia cic bénh nhdn nay nhu mét marker cho viéc chén doén va tién lugng bénh. Nghién clru nay thuc hién
nham thu duoc lugng 16 CD25 coa nguoi tai t6 hop. Do vdy, chiing t3i tién hanh PCR nhén ban doan gen ma
héa cho phan ngoai bao cua CD25, tach dong xdc dinh trinh tu. Vector biéu hién pET- -22b(+)/CD25 dugc thlet
ké va biéu hién thanh cbng thu protein CD25 tai tb hop & ching biéu hién BL21(DE3) véi dleu kién nudi ciy
trong moi trudmg LB & 30°C khi ODgy dat 0,8, cac té bao dugc cam umg véi IPTG nong 46 cubi cing 1 mM va
thu méu sau 5 h cam {mg. Mau protein CD25 dugc tinh sach nhd cot séc ki Ni-resin va xéc dinh cdu tric bac
nhét bang ki thudt khéi phd. Két qua thu duoc khing dinh chéc chin ring ching t6i da thu nhan duoc protein
CD25 tinh sach bing céng nghé gen, dam bao cho céc nghién ciru xa hon.

Tir khoa: CD25, E. coli, pET-22b(+), tdi 16 hop, ung thu mdu

DAT VAN PE

CD25 la tidu phén o trong hé thu thé cua
Interleukin-2 (IL-2). 0 nguoi, gen mé hoéa cho phan
tir ndy ndm trén nhiém sic thé $0 10 tai vi tri 10p15-
pl4. Protein CD25 méi dugc tdng hop cé 272 amino
acid (aa) bao gdm phan tin hiéu tiét 21 aa va 251 aa
con lai thugc phén tir protein truéng thanh. Ba phin
ctia thy thé o 1a: phin ngoai mang, trong méang va
trong t& bao gdm 219, 19 va 13 aa tuong (mg
(Waldmann, 1991; Murakami, 2004). Céc tiéu phan
y va f§ tham gia cdu triic nén nhiéu thu thé cua cac
interleukin khac, riéng tiéu phan « (CD25) chi tham
gia vao c4u tao thu thé cua IL-2. Khi tidu phin CD25
xuat hién s& lam tang ai lyc lién két ciia hé thu the
v6i IL-2 1én 100 l4n. Do d6, nhé c6 CD25 ma cac té
bao dugce kich thich ting sinh va biét hda, ting kha
nang tao ra va tiét cac khang thé.

La mot phén tir tin hiéu mién dich chia khoa, véi
vai tro cua minh CD25 1a mgt phén tir dich hitu ich
trong y hoc. Vi thuc te tiéu phan CD25 khéng dugc
biéu hién trén cic té bao T nghi va cac te bao
lympho B. CD25 chi biéu hién trén cac t& bao
lympho va mono sau khi dwoc kich thich va ca trén
cac té bao 4c tinh khong dwgce kich thich. bic biét,
gan nhu tit ca cac bénh nhan ung thu mau t& bao T
nguoi truéng thanh (adult T-cell leukemia, ATL)
nhiém virus HTLV-1 (human T-cell lymphotroplc
virus-1) va cac bénh nhin ung thu mau t€ bao dang

téc (hairy cell leukemia, HCL) déu biéu hién mét
lwgng 16n IL-2Ra trén bé mat té bao (Ambrosetti e
al., 1993b; Horiuchi et al., 1997; Waldmann, 2002).
Protein CD25 ciing d4 dugc chirg minh tdn tai trong
mdt sb cac bénh ung thuy mau: B-CLL (B-cell
chronic lymphoblastic leukemia), ALL (acute
lymphoblastic leukemia), bénh Hodgkin, non-
Hodgkin (Burton, Kay, 1994; Waldmann, 2002;
2007), ...

Trong mot s6 bénh do té bao T, nhu 13 dao thai
ménh ghép hodic cac bénh tr mién, tiéu phan CD25
duoc bidu hién 1a két qua cia su hoat héa té bao T va
chc té bao T nay chi dinh vi trong ving bénh ly, vi
du chit léng hoat dich trong bénh viém khép dang
thdp (rheumatoid arthritis). Str dung cac khang thé
dac hiéu CD25, dich chon loc clia nhitng bénh nay sé
lam t6n hai t6i da cac té bao bénh 1y va it anh huéng
nhét dbi voi céc té bao khong biéu hién CD25. Béng
s két hop gitta co ché phong téa truc tiép va co ché
gy doc té bao, cac khang thé khang CD25 da dat
dugce hi€u qua tac dong cia minh (Takeshita ef al.,
1992).

Pic biét, CD25 con dugc giai phong khoi bé
mit té bao va ton tai trong huyét thanh & dang tur do.
CD25 trong huyét thanh ty 1é v61 su biéu hién bé mat
té bao cta nd (Junghans, Waldmann, 1996). Chinh vi
vay, ham luong CD25 trong huyét thanh ciia bénh
nhan tién diéu tri phan anh hoat dng, tién trién cua
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cac bénh ung thu, qua trinh thai ghép cling nhu mot
$0 bénh tu mién.

Dua trén vai trd va dac diém sinh hoc ciia CD25,
chung toi tién hanh thiét k& vector va biéu hién thu
protein khéng nguyén CD25 tai t& hop nhim img
dung chung trong nghién ciru chin dodn va diéu tri
cac bénh lién quan t&i khang nguyén bé mat CD25.

VAT LIEU VA PHUGNG PHAP NGHIEN CUU
Hoa chit sinh phim

Cac ¢cDNA nhip tir cac miu ung thu mau (dugc
Iuru giir tai phong Cong nghé té bao dong vat, Vién
Cong nghé sinh hoc); Vector biéu hién pET-22b(+)
(Novagen); cap moéi EXCD25F/EXCD25R  duge
thiét ké va tong hop chira trinh tu nhén biét cia cac
enzyme han ché c6 trinh tu cu thé nhu sau:
EXCD25F: 5’- AGCTAGCGAGCTCTGTGACGA
TGACCCG -3'; EXCD25R: 5'- GTGCTCGAGAG
GCTTCTCTTCACCTG -3'. Mbi trudng nudi ciy té
bao E. coli 12 mdi truong LB (1% tryptone, 0,8%
NaCl, 0,5% cao nédm men va 1,5% agar d6i véi méi
truong thach); Cac hoa chit va enzyme st dung
trong thi nghiém d&u 12 nhimg hoéa chét cta cac hing
c6 uy tin nhu: enzyme EcoRI va Xhol, T4-ligase
(New England Biolabs), Kit tach dong “Topo-TA
cloning Kit” (Invitrogen); Kit “Big Dye Terminator
sequencing kit” (ABI, M), Kit tinh sach DNA tir gel
agarose (QIAgen), va cac hoa chit khac déu la
nhimg hoéa chat tinh khiét dwoc sir dung trong sinh
hoc phén tir va cdng nghé gen.

Phwong phap

Phuong phap PCR duogc thyc hién véi cip mdi
dic hiéu ¢ gin cac vi tri nhdn biét cta cac enzyme
han ché EcoRI va Xhol.

Céac k¥ thudt phén tir dung cho tach dong gen:
tach chiét va tinh sach DNA plasmid, xir ly DNA
plasmid véi cac enzyme han ché, ghn ndi cac doan
DNA vao vector, dién di trén gel agarose,... dugc
tién hanh theo Sambrook va Russell (2001).

Phuong phép giai trinh tw gen duge thuc hién
trén méy xac dinh trinh tw ABI PRISM® 3100-
Avant Genetic Analyzer (ABI, MJ), Vién Céng
nghé sinh hoc.

Phuong phap bién nap vector mang gen CD25
vao chung biéu hién E. coli BL21(DE3) dugc thuc
hién bing cach tao t& bao kha bién va séc nhiét.
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Chon lgc cac dong mang gen trén mdi truong LB
thach chira ampicillin (100 ogg/ml).

Biéu hién gen ma héa khang nguyén CD25:
Khuén lac xuit hién trén dia chon loc LB thach dugc
nudi qua dém trong moi trudng LB long c6 bbd sung
ampicillin. Khi ODgg cta dich nudi cay dat 0,6 - 0,8,
céc t€ bao dugc cam vmg véi IPTG va dugc nudi ldc
véi toc db 200 vong/phit & nhiét d6 thich hop. Mau
déi ching la té bao khong cam img IPTG. Thu t bio
& thoi diém 3, 5 va 16 h d& kiém tra kha nang biéu
hién cua gen CD25 bing dién di bién tinh trén gel
polyacrylamide.

Tinh sach protein CD25 tii t& hop: Protein
CD25 tii tb hop c6 chira dudi bao gdm 6 aa
histindin, do d6 ching cé ai luc véi NiZ*, ding cdt
sic ky ai luc Nikel-resin ctia hiang Probon va thyc
hién theo quy trinh ctia nha san xuit.

Phan tich protein tai to hop bang phuong phap
khéi phd: protein tai t5 hop thu dugc dugc dién di
trén gel polyacrylamide, cit phin gel chira bing
protein dich, thuy phdn protein trong gel bing
enzyme trypsin, phan tich thanh phin peptide qua hé
théng séc ky 1éng 1 chidu nanoL.C, cic manh peptide
duoc dua vio may khéi phd QSTAR®XL va phén
tich phd khéi thu dugc bang phan mém Mascot dé
nhan dang protein.

KET QUA VA THAO LUAN

Nhin bian doan gen mi héa cho vung hoat dong
cia CD25

Pé gin hai vi tri nhan biét cua cac enzyme han
che thich hop cho viéc thiét ké vector biéu hién, cap
mdi dic hiéu cho doan gen CD25 véi hai vi tri nhan
biét cua hai enzyme han ché duoc thiét ké (trinh tu
duoc néu trong phan phuong phap). Poan gen dich
dugc nhan ban dua trén khudén 1a cDNA tir cac bénh
nhan ung thu mau (Phong Céng nghé té bao dong
vat) va tién hanh theo chu trinh nhiét sau: giai doan
bién tinh 94°C: 2 phut, gen dugc khuéch dai theo
chuong trinh: 94°C: 45 glay, 60°C: 30 gidy; 72°C: 1
phut; 1ap lai 30 chu ky va san phim duoc bao quan &
4°C. Két qua nhan ban thé hién trén hinh 1.

Két quéa dién di cho thy trén duong chay thir 1
xut hién mét bing sang dim, so v6i thang DNA
chuan thi bing nay nam trong khoang 500 - 600 bp.
Két qua nay phu hop véi tinh toan 1y thuyét vé do
dai cia QOan gen CD25 nhan ban. Nhu vay, ching
t6i cho rang doan gen ma héa cho ving hoat dong
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cia CD25 di dugec nhdn ban véi cip mdi
EXCD25F/R va c6 hai vi tri nhin biét clia hai
enzyme mong muén & hai du cia gen. Tuy nhién,
dé khing dinh chic chin diéu nay va tao thuan loi
cho viée thiét ké vector biéu hién, ching toi tién
hanh gén gen vao vector tich dong va xac dinh trinh
ty gen da nhéan ban.

1 M

San pham
PCR

Hinh 1. Két qua nhan ban doan gen ma héa cho CD25. M.
Thang DNA chuén 100 bp; 1. San pham PCR nhan ban
doan gen CD25 v&i hai vi tri nhan biét cla enzyme han
ché.

Tach dong va xdc dinh trinh ty doan gen CD25

San phim phan ‘mg PCR duoc gin truc tiép vao
vector tach dong pCR2.1-Topo (Invitrogen), sau do6
bién nap vio t& bao vi khuan E. coli chung TOP10,
tach chiét DNA plasmid dé chon dong tai td hop
mang doan gen dich. Cac dong chon dugc dugc kiém
tra so b6 v@i enzyme han ché, sau d6 tinh sach dong
plasmid dugc chon va xac dinh trinh tu. Viéc xac
dinh trinh tr gen CD25 dugc tién hanh phan tmg
bang kit “Big Dye Terminator sequencing kit” (ABI,
M§), chay trén may ABI PRISM® 3100-Avant
Genetic Analyzer. Két qua thu duoc trén hinh 2.

Tir két qua x4c dinh trinh ty, bang cac phin mém
sinh hoc, chung t6é1 xac dinh gen nhin ban c6 do
twong ddng cao so v&i gen CD25 gbc, sai khac so
voi trinh tr gen CD25 X01057 trong ngén hang gen
2 nucleotide (Hinh 2, A thay bdi G, T thay bési C),
tuy nhién nhing sai khic nay chi dan t&i 1 sai khac
vé trinh tu amino acid (Hinh 4, amino acid R dugc
thay bdi G). Doan gen da c6 hai vi tri nhén biét cua
enzyme han ché & hai diu dam béao cho viéc gin
doan gen CD25 vao vector biéu hién pET-22b(+)
duoc dé& dang, dung chiéu va ding khung doc.

Thiét ké vector biéu hién pET-22b(+)/CD25
Do c6 hai vi tri cét cua enzyme han ché EcoRI

va Xhol ¢ hai dau cua gen nén sau khi xir ly vector
tach dong tai t& hop voi hai enzyme trén s& thu dugc

doan gen CD25 v6i kich thude trén 500 bp va cac
diu dinh cén thiét cho viéc gén vao vector bleu hién
(Hinh 3a). Vector pET-22b(+) cling dugc cit mo
vong bang hai enzyme han ché trén (Hinh 3b). Poan
gen CD25 sau khi tinh sach tir gel agarose s& dugc
gan vao vector pET-22b(+) nh¢ enzyme T4-ligase.
San pham gin duoc bién nap vao E. coli chung
Topl0 dé chon dong, két qua chon dong bang
phuong phdp PCR véi cip mdi T7F/R thé hién &
hinh 3c.

Kiém tra két qua gin doan gen CD25 vao vector
biéu hién duoc tién hanh bang cach sir dung truc t1ep
3 khuan lac chon ngau nhién tir dia nudi ciy tién
hanh PCR véi cdp m01 T7F/R cua vector pET-
22b(+), ¢ duodng chay s6 3 (Hinh 3c) cho thay san
phim PCR xuit hién mot bing dic hiéu co kich
thuéc khoang 750 bp. Kich thudc nay la hoan toan
phi hop voi tinh toan vé téng kich thudc cua doan
gen CD25 v6i mdt phin cta vector. D& kiém tra
chiéu va khung doc clia gen, ching t6i tién hanh xac
dinh trinh tu gen trong plasmid tai t6 hop thu dugc.
Xir Iy két qua xac dinh trinh ty, bing phdn mém
FASTA va NTlvector ching téi thu dugc trinh tu
amino acid suy dién cta protein CD25 va trinh tu
dan pelB thé hién & hinh 4.

Qua ket quéa & hinh 4, ching t5i c6 thé két luan
rang di gén thanh cong doan gen CD25 vao vector
pET-22b(+) dung chiéu va ding khung doc. Protein
CD25 thu duoc dung hop véi trinh tu ddn pelB,
peptide dan nay gitp cho protein tai to hop sau khi
biéu hién s& dugc dua ra khoang chu chit cua té bao
chi, nh¢ d6 protein biéu hién s& han ché duoc tac
dung cla proteinase ndi bao va viéc tinh sach thu
protein d& dang hon. Hon nita, d& phuc vu cho viéc
tinh sach, CD25 dugc dung hop véi 6 géc histidin ¢6
4i lye cao voi NiZt nén gitp cho viéc tinh sach CD25
d& dang bang sic ki.

Biéu hién thu protein CD25 tai td hop

Plasmid tai t6 hop pET-22b(+)/CD25 dugc dua
vao ching biéu hién BL21(DE3) tao ra dong té bao
c6 kha nang biéu hién CD25 tai t6 hop. Dong té bao
c6 kha ning san xudt CD25 dwoc nudi lic trong
mbi truong LB chia khing sinh amplclllm 100
og/ml & 30°C, khi ODgg nm = 0,8 hdn hop nudi ciy
dugc cdm tng véi IPTG dat ndng do cudi cung 1
mM, cac mau thu & cac thoi diém 3, 5 va 16 h. Dé
kiém tra kha nang biéu hién cia dong t& bao thu
dugce, cidc mau dugc dién di kiém tra trén gel
polyacrylamide, két qua dién di thé hién trén hinh
5. Qua hinh anh dién di ta thdy, trén cac mau cam
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g v6i IPTG c6 xudt hién mot bang protein mai
khac biét so v&i cac mau khéng cam tmg va truée
khi cam ng, bang protein thu dugc c6 kich thuée
twong duong voi kich thudc theo tinh toan ly
thuyét. Do dé, c6 thé khing dinh so bd da biéu hién
dugc CD25 va di tao ra duogc dong té bao co kha
nang tdng hop CD25 tai tb hop.

Sau khi chuén diéu kién biéu hién, ching t6i ciing
chon dugc didu kién dé thu lwgng CD25 tai tb hop cao
nhat, cam tmg IPTG véi ndng d6 cubi cliing 1a 1 mM,
nudi lic & 30°C va thu miu sau 5 h cam {mg.

Tinh sach va xac dinh cdu triic bic nhit cia
khing nguyén CD25

San phém biéu hién sau khi tinh sach trén cét
Nikel dugc kiém tra trén gel polyacrilamide (Hinh
6). Két qua cho thay, san phdm sau khi tinh sach chi
xuét hién mét bang dam. DE khang dinh sin phim
sau khi tinh sach chinh la khang nguyén CD25 da
dugc bidu hién dung theo thiét ké, ching t6i da tién
hanh x4c dinh cAu tric bic nhét cta protein nay theo
phuong phap khéi phé.

Két qué xdc dinh cdu triic bdc nhat cia khang

L4 Thi Huyén et al.

nguyén CD25: Protein tai td hop sau khi biéu hién
trong E. coli va tinh sach trén cot Nikel, dwoc Xac
dinh cdu trac bac 1 theo phuong phép khéi phé dé
khang dinh protein thu dugc chinh la CD25. Phén ti
protein CD25 tai t6 hop ¢6 trinh tu amino acid suy
dién tir trinh tu nucleotide duoc thé hién trén hinh 4.
Nhu véy, khi xi 1y v6i trypsin (trypsin cat protein
sau cac gbc K, R) dé tién hanh khéi phé, theo Iy
thuyét, trong s6 cac doan peptide duoc tao ra, mét
peptide s& c6 trinh tu amino acid nhu sau
QVTPQPEEQKER.

Két qua khdi phd cho thdy, mét trong cac
peptide dugc nhén dién c¢6 trinh ty amino acid ding
theo trinh tw ciia mot trong cac peptide xudt hién
dudi tac dong cla trypsin. Didu nay c6 nghia 14 trinh
tu amino acid ctia protein thu dugc sau tinh sach
chinh 1a trinh tu amino acid cta khéng nguyén CD25
(IL2-Ra). Nhu vay ching t6i khang dinh rang da
biéu hién thanh céng thu khang nguyén tai td hop
CD25, khang nguyén nay duoc tmg dung dé nghién
clru tao ra cac kit chén doén mét sb bénh ung thu
mau cling nhu nhimg ri loan cia hé mién dich va
mdt s6 bénh bat ngudn tir hoat déng qua mirc cia té
bao T.

AGCTAGCGAGCTCTGTGACGATGACCCGCCAGAGATCCCACACGCCACATTCAAAGCCATGGCCTACAAGGA
AGGAACCATGTTGAACTGTGAATGCAAGAGAGGTTTCCGCGGAATAAAAAGCGGGTCACTCTATATGCTCTG
TACAGGAAACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCACAAGCTCTGCCACTCGGAACACAAC
GAAACAAGTGACACCTCAACCTGAAGAACAGAAAGAAAGGAAAACCACAGAAATGCAAAGTCCAATGCAGCC
AGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGGAACCCCCACCATGGGAAAATGAAGCCACAGAGAGAAT
TTATCATTTCGTGGTGGGGCAGATGGTTTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAGGTCC
TGCTGAGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGTGGACCCAGCCCCAGCTCATATGCACAGGTGA
AATGGAGACCAGTCAGTTTCCAGGTGAAGAGAAGCCTCTCGAGCAC

Hinh 2. Trinh tw doan gen CD25.

pET22b(+) —p

C

Hinh 3. Thiét ké vector biéu hién. M. Marker DNA 1 kb (Fermantas); 1. Vector pCR2.1-Topo/CD25 cat véi enzyme EcoR| va
Notl; 2. Vector pET22b(+) cét v&i enzyme EcoRI va Notl; 3 - 5. San phadm PCR tw cac khuén lac voi cap méi T7F/R.
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Hinh 4. So dd cAu tric gen CD25 trong vector pET-22b(+) va trinh tw amino acid suy dién tw trinh tw gen.

kDa

CD25 tai td hop

Hinh 5. DBién di protein trén gel SDS-page. M. Protein
marker (Fermentas); 1. Mau trwéc cam &ng; 2, 4, 6. Mau
nudi cung & cac thoi diém 3, 5va 16 h; 3, 5, 7. Mau cam
g & cac thdi didm 3,5 va 16 h.
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Hinh 6. Kiém tra san pham protein sau khi tinh sach trén cot
Nikel. 1 -2. Mau protein sau khi tinh sach trén cot Nikel; M.
Marker protein (Fermentas).
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Hinh 7. Minh hoa phd TOF - MS/MS ion c6 gia tri m/z=734,7 amu (1467 Da) cla doan peptide QVTPQPEEQKER.

KET LUAN

Da tach dong, thiét ké va biéu hién thanh cong

doan gen mé héa cho vung hoat ddng ngoai bao cua
khéng nguyén ung thu mau CD235 trong vi khuén .
coli ching BL21(DE3).
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Pa xac dinh duoc diéu kién biéu hién t6i uu thu
khéng nguyén tai t& hop: chung biéu hién mang gen
CD25 téi tb hop dugc cam ung IPTG véi néng do
cudi cung 1a I mM khi ODyggp nm=0,8; té bao sau khi
cdm ung dugc nudi lac & 30°C, mic biéu hién cao
nhét sau 5 h cam mng.

Bing phuong phap sic ky i luc va khdi phd,
ching t6i da tinh sach thanh céng va khang dinh
protein thu dugc chinh la CD25, tiéu phén o cua hé
thu thé IL-2R cua ngudi.

L&i cam on: Cong trinh nay da dwoc thuc hién nho
s hé tro kinh phi ciia chwong trinh KC-10.09/06-10
va hé théng mdy moéc cia Phong thi nghiém trong
diém Céng nghé gen, Vién Céng nghé sinh hoc.
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EXPRESSION OF RECOMBINANT CD25 ANTIGEN IN E. COLI

La Thi Huyen, Nguyen Phuong Hoa, Dang Thi Thu, Le Quang Huan*

Institute of Biotechnology

SUMMARY

CD25, also called IL-2Ra (the alpha chain of IL-2 receptor) is displayed with an elevated level on the
lymphocytic cell surface in blood cancer (Hogdkin’s lymphoma, chronic myelogenous leukemia, dendritic cell
lymphoma and adult human T cell lymphoma) and on pathogenic T cells in autoimmune diseases and
transplant patients). Especially, CD25 is also present as soluble forms at high levels in serum of blood cancer
patients, providing a good marker for diagnosis. CD25 may be a prospective target to kill pathogenic cells. Qur
study aimed at mass production of recombinant CD25. Thus, the human gene coding for the extracellular
domain of CD25 was amplified, cloned and sequenced. Vector pET-22b(+)/CD25 has been constructed and
expressed sucessfully the recombinant CD25 in E. coli strain BL21{DE3) under conditions inducing with 1
mM IPTG at 30°C in 5 hours when ODggg nm Of culture is 0,8. In order to obtain recombinant CD25 antigen we
use Ni-resin purification system and the primary structure of recombiant protein was identified by mass
spectometry technique to approve the result. Finally, by gene technology we received purification CD25

protein, which can be used for next experiments.
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