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[Abstract ] Objective To construct the prokaryotic expression vector of mouse CD25 extracellular do-
main and to express it in E coli. Methods Total RNA was isolated from splenocytes of Balb/c mice. The
CD25 extracellular domain gene was amplified by RT-PCR and cloned into the PET-32a vector. A positive re-
combinant, PET-32a-CD25e, was identified by enzyme cleaving and sequencing before its expression in
E. coli, and transferred into E. coli BL21 (DE3) plysS for its expression. After purification with Ni* resin and
renaturation in vitro, a relative molecular mass (Mr) of the interesting protein was detected by SDS-PAGE and
Wes-tern blotting. Effect of the purified interesting protein on the proliferation of splenocytes from T cell vac-
cine-immunized syngeneic mice was detected by MTT assay. Results The cloned CD25 extracellular domain
gene was identified to be functional by sequencing and expression. The purified interesting protein could signifi-
cantly induce the proliferation and IL.4 secretion of splenocytes from T cell vaccine-immunized mice in vitro.
Conclusion Mouse CD25 exiracellular domain gene can be successfully expressed in prokaryotic cells with bi-
ological activity, which lays a foundation for further relative studies.

[Key words ] CD25 extracellular domain; prokaryotic expression; T cell vaccine

Corresponding author: Xu Lin,Tel; 86-852-8609530 , E-mail : xulinzhouya@ 163. com

T 4R (T cell vaccine, TCV) fEN—FEIT  BEBFSHR/RTE TCV 5 S G il ORI Sy
H Sy W REVERON R B R R OV AF R R R T AR . AT S P IR AR N R
FB, HRTAE G IR AR R A R A" . BT cD2s 4r FAMB I B ik 2R, I g Fe ik aliAL B
TCV 1ERIBLH] Y A S BE N A A B AT ST iy TCV Geie /1N B0 IS B SV T, M IS S R AT
B GTARREIS R B TV AR ARRINTE gy 1 i CD25 40 K 0 PRI RETAE AE TCY
SERXT T 4 1gG Brik, iz briRnl LIA 2 T 40 WA 4 P AL i B S e
RfbE g o FATAE BT A 5T PR /N B CD25 4
TRIAPE% (extracellular domain ) 1) 35 K] 4 58t )il 3% 1 #Rl5RH=%

BEX CD25 JfAhES (it s o 25 3%
T L = 1.1 ZEshhFetttt

[iﬁ{%ﬂfﬁ] % bk, HLiE : (0852) 8609530 , E-mail ; xulinzhouya@ 163. com BALB/c /J\ Eﬂ( H_Zd \4 ~6 }%Jﬂ‘é\ s lﬂfﬁf‘ré s 12'3:5%% 15 ~ 18 g) EE




932 453 1) W = F
2010 4E2 H 15 H

NN -
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 3
Feb. 15 2010 279

TR BRI 2SI Sh Rl =P it 1R 3% F SPF 90 3A 55, pET-
32a( + )-vector( TaKaRa /A %)) \BL21( DE3) plysS . DH5a S AS 5L
W s AR AERE , BRI PE N TG EcoR T . Hind T1 . DNA J5 1] i izt 51
& R At Ak iR & K T, DNA % 4% ( TaKaRa 23 #] ) , Trizol
(Invitrogen /3] ) , Revert First strand ¢cDNA synthesis Kit( MBI &
) ,DEPC( Sigma 2\ ] ) , DNA 2 4 fitf ( TaKaRa /3 7)) , Ladder
DNA marker (MBI 24 #]) , HRP #3241 IsG Hi & (BD 2
Al), S di Bl CD25 $i 4k (eBioscience 23wl ) , 1k 2 & Gl
(ECL) KAEPRET 4 2 504 H GE A w), MTT i 7] £ ( TIANGEN
/\T]) ,EasySee Western Marker (BRI EIE AW ) o 5I9AY I
546 1 ARYER 2 NCBI HE A $2 Y B CD25 JE (K11 cDNA i
/751 (NM_008367. 2) 47 PCR F4i% it il 5] AL k%
F(TAA) B9 84 CD25 M AMBEXT N s X (14 1 X514, i
5] . 5'-CGGAATTCATGGAGCCACGCTTGCTG-3", 5' 5] A
EcoR | WY 5 FU#514: 5'-CCCAAGCTTCTTATACTCCAT-
TGTGAGCA-3', 5'5| A Hind MBI 25, i LA T A0l
1.2 o B2 et 2 B % % RNA 69 4h 3R

H LAY B BALB/ /NI AR, B T x 10°4~/ml [ 41,
JIA 1 ml Trizol, 2 JEIRA] s MA 200 pl & 45, IR, SR & E
15 min,12 000 x g,4 CEE.L> 15 ming /N FJEKMBE 1.5 ml
B TIA 500 pl S NEE IRGGIRA) . 4 CHUE 30 min JIJE
RNA,12 000 x g,4 CE.0 10 min; £ 1 ml 75% K LR GE V=
TS i DEPC AR B o
1.3 B8Ry 35 44

it PCR P #4 H CD25 43 FHIsMBE 3L K 7411, PCR 2 5%
k. 94 CHIZEHE 5 min, 94 C 454 30 s, 54 CiB k 30 s,
72 C FEff 1 min, 35 DMEFRG 72 C 10 min & F V. BUE
MEBEIRE VK AT S8 ¥ B S U T, ] DNA [R5 & Tl
Wegtifk .
1.4 FHM4 pETR2a( +)-CD25 fash a5 %52

B ikt PCR F=4) 3k &k pET32a ( + )-vector f Hind Il
Fl EcoR T XTI , 430 LB U0 7= 4 . £ T, DNA ¥ 2 lE
R CD25 Mash B3 A R Br 5 pET32a ( + ) -vector %
B, IR = W 55k A DHS o A2 5 4MTH , 76 LB (Amp* ) B33
FE IR SR PR R, 5555 Ja /MR EUSTRE, ) Hind T
1 EcoR T WU 16 P4 B 40 Sk, a6 B A T /I o
1.5 E A8k F K& & SDS-PAGE 547

15 S SN (R T4 ORE DNA B 4LIRSZ 2540 14 E. coli B121
(DE3) plysS,7E LB(Amp ™ ) 55 ik G5, ¥ oA EA
JFkifY) BL21(DE3) plysS 78 LB (Amp* ) %3 %, Ph 1%
R F LB(Amp ") 535, F 37 CHiFEE D(600) 254 0.6
Bf, A 0.1 mmol /L IPTG 424557 4 h, B fE , $2 L
s F| A, #47 SDS-PAGE 34 & , FZ% D72 5 R250 Y f5
pUE=S2
1.6  Western blot 4-#71

FIH His bind resin 25 F1)2 81 4l AL FE X5 S 2k r= Wy db17
4lifk, XI5 4 SDS-PAGE HLK 5 , HUEL RS B AHIR LT 4E K 1, ]
HAWE (F 50 o/L Bils Wik iy TBST) & iR IRFEE ] 2 h, KK
INAGRBTE CD25 Hiik K HRP it 2EHi% 1gG, ECL &G
BREE A, ISR

1.7 T fafeyz b ik

MG SCHRLS ], B M IC R 43 B BALB/ ¢ /U R IR R 45,
T DA )28 AN 5 21 200 R ) 90 EEL A0 TR B U, R 5 O R A i
BE 2 x10°/ml, JMAZLYRE 2.5 pg/ml § ConA, & 5% CO,,
37 CHEARP IR 48 h JF WML . FEAIIESE 90% 4 i Ak
i, L 0. 3% BN —FE AL B0 1S min, PTG 40 L
0.1 mol/L.pH 7.2 PBS ¥4 3 W5 i % 41 g%k 10°/ml, LA
0.2 ml JEREE SR — R IER /DR, R 3 IR, BRIk
b 1A,

1.8 e mAeig sl 52 5%

HRICTE 38 TCV e /N R4 L, I 98 40 i % 5
10°/ml, %4541 100 wl JiIA 96 FLARMIRE FRM R, 4 51 F 9056
LN A A R R S A B 240K 2 Dy 20 pg/ml By CD25 Jig 41 Be
H, FRRAME AR, FHi3 NMEFl, MTT %
AGr I Ik [ 200 RO 5, RIS 5 (S F7m 4n MBS Al v 44

SI = 52 FL D(570) /% HEFL D(570)

1.9 ELISA A4 [L4 Fe IFN-y 654k

FERAR ISR TCV fase /NG A0 AL, 43 5 F S g AL
INAZEAL I LA 10 pg/ml (1) CD25 MIAMBRR 1, 338 72 h
Ji WS IR 1 Hes A I A 3 R L b IL4 N
IFN-y [

1.10 %itsa®
BARLL x x5 78, R SPSS 12. 0 Getk A AT IR R

2.1 CD25 pesh# A H &9 RT-PCR 4 R

Pl BALB/c /N B4R BT 42 5L RNA, 306 % 555 1% cDNA Jf:
YEMBEMR, £ PCR 9714 )5 45 2 s — (W 5 FUH B (97 51 K &
708 bp FHAT ST A (B 1) o

M 1

1500 bp—
1000 bp—
750 bp—

500 bp—

<708 bp

250 bp—|

100 bp—

M: #74; 1: PCR =4
1 CD25 Rash e EE A PCR Hik&E R

2.2 BMARGLBEERENFER

45 R R PET-32a-CD25 g 4M B 26 UG | a3k J 7T I K
/IN708 bp FyZEAT (B 2) P25 5% Wonifi A Bt 5 GenBank
/NEL CD25 Ja4hBE ¥ 51 NM_008367. 2 [ 4if ¢DNA J§ 51 56 4
—3, ML R R IR A 4 4 PET-32a-CD25e,



5532 &5 3 B O= FE E K ¥ % M Vol. 32, No. 3
280 2010452 A 15 A ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Feb. 15 2010
AU 3 it
5 500 bp— [ — CD25 43F1ER AR TAERISTENE 3+ WF 54141
2000 bp— [l

1,000 bp— 708 bp

250 bp—|

M 474 ;1. PET-32a-CD25e B0
E 2 PET-32a-CD25e () W &) B8 ik 45 5

2.3 RAZAIABARSF £ L) SDS-PAGE #= Western
blot # R

FH IPTG i 2451k T PET-32a-CD25e (#3235 15 3 B BL21
(DE3) plysS, IRHE TR, 1 24 f5 , i#F47 SDS-PAGE 5, &
HE LAl )E HE1T Western blot &I, 255 &7~ ZEAH X
Or IR 47 x 10° b AT — SR BCTR I 467K, TR 28 IPTG 3% 3
MILEIEALE 2 AN (B 3A) . Western blot Al 45 S 3= 1]
H W EHA RFmpiEd: (B 3B),

1 2 M
— .' . 94%10°
* e

W —66.2X10°
| — e
| —

-
: o —45.2x10°

-— g WAL 35%10°
M1

90X10°*—
75%X10>—
60X10°—
- <—(CD25e
40X10°—

L

25X10°—
B
M: ARt 1. RiE %52 1PTG i 5

3 SDS-PAGE(A) 1 Western blot(B) #ill CD25e %%
2.4 AR GRS IY tn 3G 58 0 ) B AE R

5% A AH L, 2ifk iy CD25e 25 [ AT LA FE R S A SO
TCV 528 /IN BRI JLAH JHeL 185 7 R ' J32 843 390 >4 (0. 31 = 0. 03 ) Al
(0.72 £0.05) (P <0.05) ,$2&/R FAZ iR 1K) CD25e B H A LA
A5 T T A TR L 4
2.5 BB AIRFZR QMRS AT 40 R 6Y fa B T 4 ik 89

A& A

E X RO LG, CD25e 25 I TCV S /)N BRI 20 i =5 43
WA IL4 4354 (61 +2.4) pg/ml #1(127.3 £11.6) pg/ml(P <
0.05) , 7 IFN-y i 43R B35 (P >0.05) .

S IR LIAT 205 & R W 2% . Mimran 2600 K R
[ CD25 # F4e% [F) 3= KRR, 45 5 & B0 nT LAA 280400 i)
JEBEA AR OCTT R A5, IR R HALH 5 CD25 43
FAE R TAERIGU A SE ST TAERL T A ¢, FRAT
B TR R B, /N B CD25 43 L Ah B il 43 1 5 1A
B nl LLAE [A) 28 /N SR 355 2% A 38010 1A T e 5 L
A BRI CD25 43 3% — 26 T AR BT R & ML
G E N ELAARPLRI AR . J5 SER AT TAERHT
Jit CD25 5 % F ARG I 25 0 B U ML, X T TCV 7%
SR IRE A AL A R P AT 2 S

TEAMR Y, BRI FE R E A S, RN
R 22N o R | A S @ R N SR B VA
BRI FRATTERE T /INRL CD25 3T AR Bk (extracel-
lular domain) cDNA JF %], 4= 708 bp, W 5@ AR A%
FIREAK PET-32a, 28 [ 1) 45 5 AU 7, UF 55 B 2 A4
/N CD25e (1 )5iA% I8 EiA PET-32a-CD25e,, i —
AL RATHEAR SR IPTG 35 7 BL21 5 £ W £ i
CD25e B H . N T RS AHEYIEHR CD25e & H,
ARSI FRAT B R A A A R U 2, Ak Al
fb CD25e 5 H J5 & 1, i i Western blot JIF 3215 5 4
iKY CD25e £ 1 HA R 45 19 e e s vy o, B 22
J&, 4lifbJ5 1 CD25e AT LIA ROR TCV e fig /N FRUG AN
MU gE . FRATAE A S 56 v & B, CD25e fif 1 B JE
TRl Bp 3 3 T A R 42 LA Th2 T80 Sk = f) 4 TR G 3 o 245
R TS R ES A AR T CD25e 5 FH
P TCV Gy /) RN AT A 10 240 G R 740 A s 400, 235 0 i
7~ CD25e JFHY TCV g /)N BRI 20 B =g 0 b TL4 1K
43U TFN-y 33 5 Fip H AR P S0 25 1 — B, X s gh iR
PRI AT, TAER B CD25e LA 3= 28 77 A=
Th2 7Yy 3= (R AR R G 28 I 25, G LR R L 30 AT o TR
ABFFE

SE Lk

[1] Hellings N, Stinissen P. Tovaxin, radiation-attenuated, patient-specific T-
cells for the therapeutic vaccination of multiple sclerosis[ J]. Curr Opin
Investig Drugs, 2008, 9(5) : 534 - 540.

[2] Vandenbark A A, Abulafia-Lapid R. Autologous T-cell vaccination for
multiple sclerosis: a perspective on progress[ J]. BioDrugs, 2008, 22
(4):265-273.

[3] Abulafia-Lapid R, Mayan S, Bentwich Z, et al. T-cell vaccination a-
gainst anti-CD4 autoimmunity in HIV-1 subtypes B and C-infected pa-
tients—an extended open trial [ J]. Vaccine, 2005, 23 (17 - 18):
2149 -2153.

[4] Wang J, Jiang S, Shi H, et al. Prolongation of corneal xenotransplant

survival by T-cell vaccination-induced T-regulatory cells[ J]. Xeno-



9532 53 ) % = %
2010 4E2 H 15 H

[E N R
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Feb. 15 2010 281

Vol. 32, No. 3

transplantation, 2008, 15(3) . 164 - 173.

[5] Quintana F J, Cohen I R. Anti-ergotypic immunoregulation[ J]. Scand
J Immunol, 2006, 64(3) . 205 -210.

[6] Yang Y, Ratts R B, Hussain R Z, et al. CD28:B7 interaction is nec-
essary for the protective effect of T cell vaccination in EAE[ J]. Eur J
Immunol, 2007, 37(7) : 2032 -2042.

[7] Cohen IR, Quintana F J, Mimran A. Tregs in T cell vaccination; ex-
ploring the regulation of regulation[ J]. J Clin Invest, 2004, 114(9) .
1227 - 1232.

[8] Kumar V. Homeostatic control of immunity by TCR peptide-specific
Tregs[J]. J Clin Invest, 2004, 114(9) ; 1222 —1226.

[9] Herkel J, Brunner S, Meyer-zum-Buschenfelde K H, et al. Humoral
mechanisms in T cell vaccination: induction and functional character-
ization of anti-lymphocytic autoantibodies[ J]. J Autoimmun, 1997, 10
(2): 137 - 146.

[10] BRoKR farBke. [RIFMRRS T 4005 i 5 S R AR A 10 I SE K1Yy

WFE—10. 50 T AR HTIR N im HEarAr (1], L2 i,
1997, 17(6) : 330 —333.

[11] Xu L, Zhang F, Xu W, et al. Specific antibodies induced by DNA
vaccination with extracellular domain of CD25 gene protect against Co-
nA-induced autoimmune hepatitis [ J ]. Clin Immunol, 2009, 132
(3): 412 -419.

[12] Mimran A, Mor F, Carmi P, et al. DNA vaccination with CD25 pro-

(E#277T W)

LR - A, Lotk T A T IR B K
WL A ] ST ANBESH | h, 2007 4F 10 A 10 H ABE. AP
WA TR BRI (La B) . S27EIER
22 SEL JBRIE T A5 A 1Y 98 B B RS O - 3 A S L S A R
Ishiguro £ WA E A, RJGAT 4 T8 4 FF =ML E , 6 JdA
FLATEG , L A R L T e 2k ), RJFFEZ 19
A IIREM I IE R ORI R (K 1) .

A RATRF I8 RREM A S4B KB R P80 ARE M B4
1 AFRERTEBEREEMNEH(T1a®) BEFAEE
X &R

3 it

BPEERR ISR R A7 r i HOBEAR £ . Ishiguro ¥k
AR AEF 18] 5 76 — 2 i it A7 RE S8 S A A o &)
SRR A G T i 5° ~ 10° 47 [E 8 FEF LAT 3 £ Off$8
[ R I () ST, (S A5 BR AL [ LS A 7 %) 0 R Ak FAIK 5K g
R A AT AR U TR 1,78 ) WU 9 132 B & 3 i A
G s QRIS (B T AR AR TR B Tise 4k~ ; Ok
AT IR TT 0 B RRR A ROGE 0° S sA BB i) 2 AL, AT Hh
B 5° ~ 10 KA, SR L F8 8] G5 3 ff1 5° ~ 10°fi [ g,

tects rats from adjuvant arthritis and induces an antiergotypic response
[J]. J Clin Invest, 2004, 113(6) : 924 —932.

[13] Wang S, Taaffe J, Parker C, et al. Hemagglutinin (HA) proteins
from H1 and H3 serotypes of influenza A viruses require different anti-
gen designs for the induction of optimal protective antibody responses
as studied by codon-optimized HA DNA vaccines[ J]. J Virol, 2006,
80(23): 11628 -11637.

[14] Jegerlehner A, Tissot A, Lechner F, et al. A molecular assembly sys-
tem that renders antigens of choice highly repetitive for induction of
protective B cell responses| J]. Vaccine, 2002, 20(25 -26); 3104 -
3112.

[15] Cherpelis S, Shrivastava I, Gettie A, et al. DNA vaccination with the
human immunodeficiency virus type 1 SF162DeltaV2 envelope elicits
immune responses that offer partial protection from simian/human im-
munodeficiency virus infection to CD8 ( + ) T-cell-depleted rhesus
macaques| J]. J Virol, 2001, 75(3) ; 1547 -1550.

[16] Zur-Megede J, Otten G R, Doe B, et al. Expression and immunoge-
nicity of sequence-modified human immunodeficiency virus type 1 sub-
type B pol and gagpol DNA vaccines[ J]. J Virol, 2003, 77 (11)
6197 - 6207.

(1255 :2009-07-17 ; & [E :2009-09-14)

(¥ K %)

AR B R TR T — 2 A% wh2s ]

PR s OQF RBEAER LT 17, B8 5, B 7 (3,
IR R, R A B IR AR, @Y 0, AW LA 28
AL AR R B BRI M A9 3 ™, 45 R B 4 A s
BIGIERE R, QLFABIE, NEFMEFILAEZEZ,
SR A« e T ol ) R Ak T A s, S I T
F 18] 54 i i e AR

R HI OO R F] 5637 1 M, R R AR B R, A
ol 3 2 O N e A0 A R A S WA 2R 4, 5 % 2B R
iReEfs ; @A 4 286 AR BE, o KRR B B Ay, i/
255 FEAG B Jjk B P 36 5 5 B bk B L B 22 WRER L, LA B B
WS P8 TS = M B R AT X ST e AL B
FEW o, @FBRA SMEE ST TR et 3=
%30 1A RGeS >, BN R, 2k ) TR
DAGite e BE R RK , 25 2 O i Bl AR T 2B A S i 25 ) S SR, R
Al 2 F R .

A AE KT 3 R BR IH P37 5 JR A B 0488 5 ) T A<
WEMERE

SE 3k

[1] Wehbe M A, Schneider L. H. Mallet fractures[ J]. J Bone Joint Surg
Am, 1984, 66(5) . 658 —669.

(2] ZFefs, £5, M, & AR5 58E ZR 0T 00 8B A o i ARG
J7[J]. i EFHR AR ,2004,20(3) : 169 ~ 170.

(3] ML, 2N REETTE IR T RS P rg R T[T ] b IR S
Z3d5,2006,14(24) 1906 —1907.

(4] B0, Hk4. Ishiguro VRTINS BB 4T )], rh A T4}
Z235,2002,18(2) :96 -97.

(%5 :2009-07-07 ; & [E :2009-07-28 )

(m# R %)



