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B7RP] #hl gk B B ik E ., Fk: UL RT-PCR7EZREBAICOSHARR, 5RBIRAAKE S [gG ER F BN
EEEA, R EE A EFE NS RN ESE L EE pcDNA4/HisMAX A-ICOS-Ig., % A g & & i # & CHO 4 Mo , B Western
M RN B EE A AR T RAOEIANEZRA . AAAEARN ELEaNREBES & F . NELREWELARSTAER
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Fusion protein expression of extracellular portion of human inducible costimulator and Fc portion of mouse

IgG2a and its bioactivity in vitro

WANG Jian, ZHANG Jun, ZHANG Yan, SHEN Qian" (Central Laboratory, Changhai Hospital, Second Military Medical U-
niversity, Shanghai 200433, China)

"ABSTRACT] Objective: To study the bioactivity of inducible costimulator Ig(ICOS-Ig) as an inhibitor of ICOS-B7RP-1 cos-
timulatory pathway in vitro. Methods: cDNA encoding the extracellular domain of human 1COS was prepared by RT-PCR from
the RNA of the stimulated human peripheral blood mononuclear cells. The Fc portion of mouse IgG2a was cloned by PCR from
the vector containing the sequence-encoding Fc portion of mouse IgG2a. The above 2 PCR products were ligated into a clone
vector; pGL-3-Basic. The fusion gene was then cloned and ligated into a mammalian expression vector: pcDNA4/HisMAX A.
The recombined vector was transfected into CHO cells by Lipofectamine2000 and the expression of the fusion protein was iden-
tified by Western blot. The mixture lymphoproliferation reaction(MLR) of the lymphocytes derived from BAIL.B/c and C57BL
mice was used to detect the fusion protein function in vitro. Results; Western blot analysis showed the expression of fusion pro-
tein, with the molecular weight being 43 000-66 000. FACS analysis assured that expression products had ligand specific bind-
ing activity. MLR was inhibited by the fusion protein. Conclusion: The constructed recombinant fusion protein has ligand spe-
cific binding activity and can inhibit the lymphoproliferation.

TKEY WORDS] inducible costimulator; immunoglobulins; fusion gene; gene expression
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MERNEESMERHMEES., TESER BT T 1E 2 o gr e i TP R IS 5 R E T 32 B AR E R R
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AR KFFIR 2000 8 3 H L 26 &

B AR MR AR GA JE IR Y T I B X iR 5 ik 2 A
ffg B2 7 (MR A ik B 448 Afd 3 48 B9 52 0

1 #MEMAGE

1.1 & #.FBEfemiik Lipofectamine2000 i
Mg B Invitrogen 2 Al ; 4 # 1T H B g H TaKaRa
/Nl HRP Aric B3 /MR 1gG 1 B Vector Lab 7N
&l FITC #Rig e di/D R 1gG W B DAKO 2 H]; PE
$7i0 497 B7RP-1 Iy B Ebioscience 24 &) 5 /M 1gG 46
BN LgG gl bh T B 4 B 2 7l s zeocin 1 ECL k&%
YA YT KA AR E S DNA SR 4L [BRGR
& JEk DNA BEGAF & W B 44575 o\l 4
Mz A H Gibeo AR, *H-TdR g B # E#5
e & Vg R A B AT BT, pMD-18T 3 & 21K 1 B
TaKaRa 22 @] ,pcDNA4/HisMAX A /¥ s ¥ E %
FikEH K H Invitrogen 2 ) , pGl-3-Basic o & %k
A ALK ERA. BHEDREERER Fe Btk
P 4 k. pMD-18T-1g B AL 36 % R 77, CHO 4 g
g B o R 2 B 4 M2 5T R

1.2 ICOS s A BB A L% MRIEANR
ICOS%H T M 4b X 7 51, i 3t 47 B ) 2 2 /Y 51 9
(Kpn1):81#% P1.5-GGT ACC GAA ATC AAT
GGT TCT GCC AAT-3'; P2(Smal 1):5-TCT
AGA CCC GGG CTT CAG CTG GCA ACA AAG
TTG-3', Bk R 20 ng/ml BY M F B (PMA)
1 200 ng/ml BB T % & R 50 E i B4~ 2 40 i
72 ho Uk &4 . TRIzol £ EL & RNA,RT-PCR &
48 1COS M AbBE R 360 bp,3E A pMD-18T 3if&
K, R 1COS A A 5w & & pMD-18T-
ICOS,

1.3 SR Igts FeBEARM AR RIHHFMYIL
Gy B #: PFel (Smal 1): 5-GCC CGG GGA
GCC CAG AGG GCC CAC AAT C-3";PFc2(Xba
1). 5-GTC TAG ACT CGA GTC ATT TAC
CCG GAG TCC GGG A-3', AR /P 1g ZHHA W
Tk R AR, ¥ H Fe B, %% A pMD-18T 3%
ARk, IR [g R R EE pMD-18T-1g.
1.4 pecDNA4/HisMAX A-ICOS-Ig & & & B & &
Shwy iz Kpn 1 .Smal 1T W] pMDI18-T-
ICOSSERL BV F B9 1COS MuAMER E M 2 A pGL-3-
Basic 7 [& # & ( pGL-3-Basic-1COS), Smal | .
Xba I BEGY] pMD-18T-1g ki K U) F Y Fe F
=% A pGL-3-Basic-1COS 7a k& 8 & (pGL.-3-Bas-
ic-ICOS-1g), 52 ;i 1COS MR ANEL 5 Fc B 19 % .
Kpnl .Xba 1 WY pGl-3-Basic-1ICOS-Ig Jit #i

¥4 T 89 1ICOS-1g A Bt % Ia] 52 8 A pcDNA4/
HisMAX A Gk Kpn | . Xba 1 57 5 ', 3k 15 %
SRR EE L IAFAE pcDNA4/HisMAX A-
[COS-1g,

1.5 #AERE ICOSIg#amFmApimE 45
% pMD18-T-1COS, pMD18-T-1g # 17 1E . & B[] il
IE, 0 52 BT on B A 2k L F A [B) BT X peDNA4/
HisMAX A-1COS-Ig #H47 1E a1 0 )5 , £ A @l 5 2 A
B FF R AR IERETE ., P BB AAAEY TE
NI

1.6 &kA& 2B k& HIKHEFE CHO e iF 2 142
Al SR 5 ¥ 1% BH 5 B LipofectamineZ000 624
pcDNAéL/HlsMAX A-ICOS-Tg gt & #: A 3+ 15 2 &
ey CHO 40M. & 1 000 pg/ml LA E zeocin BY
ﬁ*%i%%‘%mﬁﬁ%ﬁ%%ﬁ_ﬂ@ 14~20 d, Pk ik 5 w0 [Z 40
HLES 57 J5 R AF

1.7 &k F o Western ik x4 PHE LB
MBIIEFE T A8~72 h B, WO 40 ffd, N A B R
W, VKIS B A ML, 12 000 r/min B LA IR, 3
T8 TN M5 BE Bz KR RS B Yk &t PVDF JE i %% 7%, LA
HRP-ZHi R 1gG A MK ECL ZXURY B £,
1.8 4% ICOS-IgfmikgaFhagmm 1X
10° Daudi 40 i F§ PBS ¥ 2 5. i b PE $ric |
#i B7TRP-1 4k, =R /EH 30 min, PBS {8 % 2 X
F5 U X 40 B AR T 5 Cellqueat %K 14 3K BUAH MY
347 Daudi 408 1COS Bk 43 1K B 43 . AL
EE A Daudi A EEIEFFRES A7 MA
2 Protein A EfItEalifk i) 1COS-1g F ik 20 M pY 3
e Ko PN IR, 37°CHEE 1 ho H FITC #nid iy
Hi/NR 1gG 6 I B4, i X 4l B A o B 48 5 1
,Iﬁﬂ

1.9 @AEG 1COS-Ig #74) R4 B 4 fie, 35 75 &
BAMEHRE £ A FER  HB BALB/c # C57BL /)
BR8N A% 4E B (2 X 10° /mD 2% 50 pl, JiLA 48 B 55
LB 4 EH ICOS-1g 100 pl (AEE
3% 200.100.50.25,12. 5.6. 25,0 pg/ml), f£ 96 L.
BREPRESESR S d. & EHEFFRT 16 ~18 h M A" H-
TdR, 3 cpm B (1 cpm=60 Bq); LA/p K 1gG (X
R 1) 4 Sk % B 5 LUAR I 3 B B ddi 4k ICOS-1g 5 2 X
10° /FL Raji 40 M $% [BIAE F i 35 9%, 118 cpm (HIE AN
ICOS-Tg 4 Mg 75 M XT B8 .

1.10 it 324 @ SPSS 10. 0 S it %4, th &
WIS R, B0 7 20 kgt m
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2.1 1COS pshx XA wy o A% 2  RT-PCR ¥
M) T F 1) N A JE] I B R A I S RNA b g 2
[COS My ~h B 3t N, B e HL 7K o0 25 [l 360 bp H B
B, B E 2 2 pMDIS-T 3K, DL PCR % Hi
Kpn 1 .Smal | XV L% (1), e 25
W 5 GenBank 2> 45 B A [6] .

B 1 1ICOS fashHESEEAN
pMDI18-T #FH & ) PCR Fa W E Y1 £ F
Fig 1 PCR and double restriction endonucleases

digestion of pMDI18-T-1COS vector
M.DIL2000 marker; 1:PCR product using pMDI18-T-1C0)S vector as
template; 2.pMDI18-T-1COS vector double restriction endonuoleases

digestion

2.2 PR IgG-Fc AR L EAE T LI /)
W 1gG-Fe B 3 W i B0 o B B, DA 4 il W
Smal | \Xba | i 5 519 v b/ IgG-Fe Bt ik
LUK 7 8 i 702 bp H B9 A B, R H % 2 2
pMDI18-T #k A&, LA PCR L Fll Smal 1 . Xba [ X[
Ik w1 A0 % e (I 2) e o I R 45 2R 5 Y] — 2.

bp

2 /R IgG Fc 5 &N pMDI8-T
#FH KA PCR AN Eg V] & E

Fig 2 PCR and double restriction endonucleases

digestion of pMDI18-T-Ig vector
M.DL2000 marker; 1:PCR product using pMDI1&8-T-Ig vector as

template; 2.pMDI18-T-1g vector double restriction endonuoleases di- |

gestion

2.3  Ji#x pcDNA4/HisMAX A-1COS-1g & #) & Ao
K B pMDIS-T-1COS Ji ki L Kpn | . Smal |
XU 3 R & O 360 bp 89 H A9 F B Re K
E v fE A pGL-3-Basic #4089 Kpn [ .Smal | 15

Ao pMDI18-T-1g ki LA Smal | . Xba | X
b1, B I BE O 702 bp 89 H Y R B, R HRE [
i b A pGL-3-Basic #2841 Smal | . Xba | 5 }5H
Kpn 1 . Xba | BUEY] i k7 pGL-3-Basic-1COS-1g,
g3 8 I 1 068 bp (9 H B9 b B KF g ] b
e A pcDNA4/HisMAX A #2R4&1) Kpn | . Xba |
Vi i, PCR F Kpn | . Xba 1 XUV 45 5 55 i 9
M (E 3D,

bp

5 090 —
} D18 v

E 3 pcDNA4/HisMAX A-ICOS-Ig F9 XU Eg 1) #1 PCR 45 R
Fig 3 PCR and double restriction endonucleases

digestion of pcDNA4/HisMAX A-1COS-Ig
M.1 kb marker; 1:PCR product using pcDNA4/HisMAX A-1COS-

lg vector as template; 2:pcDNA4/HisMAX A-1COS-Ig vector doub-

le restriction endonuoleases digestion

2.4 FRA KRB ICOSIg Emped £ikeh %
Western EJ 25 B B/ . 7 4% pcDNA4/HisMAX
A-ICOS-Ig i) CHO 41 g 22 % W A3 4% 5 1 2% 7, fl
A H WA XT 43 i K/NE 43 000~67 000 Z [
(& 4),

Mr (x10%) | M
B

43—

B 4 I1COS-Ig @t & T H B Western E[l ifF 45 R
Fig 4 Western blot of 1COS-Ig

in transfected CHO cells
1. ICOS-Ig; M. Marker

2.5 @A% 8 ICOS Ig ik A meihm %
i 20 40 B AR K L Daudi 40 i 6 A 1COS FeAR 43+
B7RP-1 ik FHE R AT IK 97. 5% (& 5) ., HiZH fl
SHEASIARREIMBEA LS HEEE 6).

2.6 FRAEG IL()S—lg I ) R Ak B 4w B3 P R
MAF FEHNE X R ER NP EAMSEH
[COS-Tg3s 4 45 A e Ak B7TRP-1 43 1 FH W 1COS 3t
o) 7 B T 5 MILR rf gbk 8 40 i 155 4 A 410 o) 80K
AT A ] o B o 2 @k & 3 J—ffj‘r’ﬂi [ 241 i IR 5 b5
. R BRkE 1ICOSTg WX I, cpm (HAH M
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W EPE SR 200548 3 H .58 26 &

B, ER AL FBENY =0 056 5X° —
17. 515X +1 333.15(r=20. 98, P=0. 000 4); X B8
Ig 4 ,pEE /DR 1gG Wk BEHE i, cpm {H T B B A2 1
(B 7)) ;e v B4, B &F 1ICOS-Ig ¥k B m,

cpm {H JGBH B A1k (F B8 .
100
%0
3 A
g 60
o
&t
40 B
20
(0
1! 10" 10° 10° 10
B7h PE

5 B7RP-1 £ Daudi 4 fE A &KX
Fig 5 Expression of B7RP-1 in Daudi cells
A. Unstained Daudi cells as background; B: Daudi cells were stained

with PE-anti-B7RP-1 antibody and analyzed by {low cytometry

100 A

%0
- |
5 60 B

40

20

0 : ape
10" 10° 10° 107 104
FL1-H

6 MAEALS Daudi 1B BTIRP-1 &S
Fig 6 ICOS-1g binding to Daudi cells expressing B7RP-1

A :Daudi cells precoated by rabbit serum were stained with FITC-an-
ti-Ig antibody as background; B: Daudi cells bound by ICOS-Ig were
stained with FITC-anti-lg antibody and analyzed by tlow cytometry
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7 BAREES ICOS-Ig il # MLR X KA R X R
Fig 7 Fusion protein ICOS-Ig inhibiting

MLR and its dosage response curves
3 17 #®

JE— T A TR

Frigdz mison T A Th 6t £ 0T &, 1% 8 Ff 59 BH
SSHEA THREEHREMT. T HEH
M A2 3 B 5 0 P s ) 8 Fn CD28/B7 33l B (E 5 /Y
VERT &AL, )it T 4B 3R 18 1ICOS 2+ F . 1COS
HIESRSERRN T 4H B BT B ey L R B E 5, a0 2k
FRATBE B ICOS 8 #5164 T 41 M /Y Jo Nz 2 5l 4
S BANTESRYRENZEAMN. RiE
EFRME SN E T NER 1ICOS 771, 14
# 7 AR ICOS f)}?rﬂ@ﬁrﬁﬂm\ﬁﬁt Ig i BRI @&
RHEEEEREIEER, FEXTRAEBIFUE ixE
207 % ICOS 0l g 72 &4 BE by A1 41 ] bk 2 41 A
BAGE (K VE A, T ICOS-1g 55 H & R R
) Tt 52 0 7 B 28 B #4815 18 14 HE R o bE 1Y A 17 P 4
fit 1 S5 LA

R A15% B peDNA4/HisMAX A H A% R K 8K
FLehW R R, % HIZEAR ] LI
BHEEMARNERABEE L ERABAEN 4~5 . &
AR CMV B3 FENEEEREBI T, 58 X
BEHE i, CMV B 21 77 CHO 4 i i F a8 nl &
60% , A A< 2z 86 3% B CHO 40 fE R 18 40, LA
2| AP IR L B Y S &R GE A B 19 3F BoaT LU 2 #
FEIMTAESR, 1ICOS TR B E SRS S
8| K ThEE A X 35, , g A9 DX 3 3 K A9 sE RE 2 AT
DL EBH BT ICOS BR 2 kiR ok, Rt g/ Ig
BB E R R e & ALl i g vt
5 fE gl A & H A Al

MBS 2 Rk F , RITH I E 7 AR 1COS
S FHIAMERRAUNER, 1g MBI R & ZE s A M5 4R
A 5 Daudi 4083 F B7RP-1 #H4 &, FH EHAH
ICOS-IgE AL Gt YHARKENR G HB
VE R 5 PR 5 1R &k B 40 g 3t W) 5, 45 R o B
%ﬁAFE{f&Wﬁbu,maéiﬂ@ﬂ@i%‘ﬁﬁ*mﬂiﬂ%
W EERNBERN R, HKNREN EH
ICOS-1gfE & #h 4t & B ik B7RP-1 43 T BH KT ICOS H:
o] Y B, A R e 3 TRLIE & U0 2 40 M Y 38 BE I
N, FPIRSCKSGERFN,EFTREEHAMW ICOSIg
& H A LR ICOS 3 ) ¥ B, A AR R E K
IR TT PR SRR R T X BIE

[& = 3 #K]
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Coronary heart disease misdiagnosed as Brugada syndrome:a case report

MBI A REEFEERREREER.LMENF, B 200433)

[x§8im] K3 Bk 5 ;Brugada & 618518 12
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1 EEER BEBEM.6L HRESK S AT 2004
#5128 ABE., 20034 12 H 27T HEAFT RBR A
KB EEER,. EHEL,NMMEAZE.2 min J5 HITH
FE, 20004 3 A 1 HBEAF BREHRER . KEBEESH 1
WABML,2 min JGIE R, 242,12 F Brugada Z5-g 1k, il
L ICDIRIT. BELARBHEL . BEERXRKHA—L 121G,
AT R E LRE. &S ZREAERRAE. FHM0EK
B EEH M MAE S 10 L KB ORBERARBAYGET.
PR TF LR EERAESFE . ABRERE 1ML 150/
90 mmHg(1 mmHg=0. 133 kPa) ., # 5 i&E 2, FFH Kk T 255
WU IR i, R E R TR S, LAY R, 0F 72K/
min, 55 . M0B A% = U@ A J A T 4 SM, B 3K, Tk
LTI PR B, TR XA, WA =FSEE 2, O
EAKR, ek, CBEER . EHLBE. AEEHAGERX
RS AR XHEE. Vi~V 3k ST B¥%IE B &
0.10~0.15 mV, LHEEBR . £FEK(LASS mD, &%
BEA/ANEY, .0k EBEE 13.0 mm, PEJE 11. 7 mm, &£
FIEEEE 10.0 mm, Z . = RKELERM . LEWHIGEIEFR
(EF 55%), Holter s . EMH LB, ZXAFR . E8FE.E
BB RS, 2004 4£ 5 H 21 HAER KT 17 718 30 Bk
A AR AR FE S /N, B iE SO B B B B R, B
PR AL 85U A A IR 97TV R, P E AL 95 PR,
XA AT PTCA HAEA 2 R CYPHER X2, .0
i 12 W BH 8 » HERR Brugada 23 & 1E .
2 it i Brugada AWK S N BEREZNE
M, RIFFEBERE 40P AL 2T R EIK IR E
gL R ERLOBREER N EE, OB EREA (DB ERH
HEESHRAZEARZERHEE, GH Vi 2 V. 7E ST B
0.1 mV LB, ZH AW, ® 5372200 5 S FH fi s
(DSTEHE . E PR %A, (3HOPR & QT M IEF.
2 W Brugada 45 & 1E 7 B 20 Eo A0 BE R &2 . B0A O H fm 3

. |

Rl —FETFEERERERE SCNSA BB AZELIMERE
Ao BB . Brugada 48 & ik — B #12 . H B fh K1
— A REA R MBITIEE 2 %% ICD, EZ W A £ 8 B g kR
Wi, AGBRERBEBFPEREERS, A T.OBE TR,
W#E.LOHEEMTE Brugada ZE S MERHCHERFS. NREFR
EAMNT R ERBIERE EEWA 3 F . (1)Brugada & & 1F.
(AEEZE L TEMN,RIFEERS Brugada ZEE§1EAR, HE
HREPIXERLBETSE, &% O H B TR, 8N BER
Fo. DOPFLRBLERE., BERSBRIEE AESMES,
YRR ORE S RN E R 4 5T R, A REBR A
R E RO B R, R EN BETERIKER
A AT VRS BKEAENER . BE LR R K
A ERRE, OB MTHOCRAR, OBRAE,.FE Hol-
ter P“Z A FER . EMFE.ER. BN EH"HER, o
DEOBEARESIEERMITREERRK. BXERENES
KT FHRIAKRIFEL AVBERRFELBEE. (OMKEE
EW. BEREZT B, &R 3Bk R ™ |, A BE HERR I M
BT A — ST PITHEERE., &L
B & 4 A5 Brugada &8 & ﬂ:*ﬁﬁﬂﬁ&ﬂﬁﬁﬁ]ﬂ*ﬁﬁéﬁ
25, — 7 W HEBR T Brugada £ & 1E B2 M, A% B &K% ICD,
HEBR T RGBT RWN . A EMBEE LBRTXRERD
LDHAHE:; S —FmES T ORI, R kR ™ E
A/ T NAABIT . IERmAR MR OHIGT. OB
AEMHE Brugada ZERIEMMERLAH, Bin K2
Brugada &5 & {EAR T HE , HERR 8% MO BER L 9 R 58 . X XY
EGBENH S RITARENERBIEAEERX.

(W AR] 2004-09-24 (B EKE] 2004-12-27
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