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Biological effect of human-derived recombinant ICOSIg on mouse immature dendritic cells
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[ Abstract |
dendritic cells(DCs) and to explore its biological functions. Methods
FCM. The cytotoxic effect of ICOSIg on DCs was examined by Annexin V /PI, CFSE staining., and CCK-8 kit. [* H] thymine

Objective  To analyze whether human-derived ICOSIg can bind specifically to ICOSL on mouse immature

The binding of ICOSIg to immature DCs was observed by
incorporation was used to analyze the blocking effect ICOSIg on mixed lymphocyte reaction (MLR). Results Human-derived
soluble fusion protein ICOSIg could bind to ICOSL on mouse bone marrow-derived immature DCs and inhibited the MLLR, but it
neither induced early or late apoptosis of DCs nor affected their proliferation. Conclusion Human-derived ICOSIg constructed in
this study has a potent biological function; it has no toxic effect against mouse immature DCs. It is demonstrated that human-
derived ICOSIg can sepecifically bind to ICOSL on mouse immature DCs.
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H/NE ICOSL J2 75 B 52 AT LUK AR 45 8 O 77 A )i 2
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1.1 S%%zh4 8§~10 A C57BL/6 /ML (H-
2")F BALB/c /MR (H-2) IR i & 20 ~22 g, 73
(20.74+0.8) g, W T VG /K- EL 3255 3h W) A FR
o) TR SN RS TESE R R s b
> SPF ¥ il # A B i 57

1.2 SBHH AENE ICOSIg Bl G H A 525
FE T TAE i 4 I 2ot Bl 9 2 R AR B 5 X R 2R
H IgGl 1 3 Sigma 24wl ; 55 32 B 5 4R 40 ML (DCs) fir
1 FH ) SR RLFE B 35 R P — UK PR B P B 2 B0 L T T
4 Corning 2~ 7] 0¥ [ PN & 94 48 4~ 7 5 55 20 5URL 2
it 5 I 4 - 42 9% R 38 - (rmGM-CSF)  HE 41 fLH
A FE-4(rmlL-4)  fl CD16/32 $LiAM H R&D 247l ;
B9 e FRiC i A PRI A eBioscience 23 Al 5 15 40
Migekl CFSE W A H A R Ak 2058 T, CCK-8 it
& A 2= RAEY B AR T,

1.3 R E#M DCs #& DCs B35 R alifb A Bt
DLSCRRE3 . R an T . Jo A #RAE L C57BL/6 (H-2")
JNBLUCE B 40 L Tris-NH, Cl & 25 241 40 il . RPMI
1640 B FEWVE 2 W ¥ T & rmGM-CSF (10 ng/
ml) .rmIL-4 (1 ng/mD f1 10% FCS i RPMI 1640
SEAR W 3TCH 5K COMMMK IR, 4 2~3
KW 2 15 77 W L AT A, BRI A rmGM-CSF
A rmlIL-4 BB 6 1% 32 W, 55 5 R B AR A5 A B2
DCs, EHi =040 AR CD11c " 418 He il 78 80 % A
t.

1.4 AREHICOSIg 5 & F# DCs ICOSL %
SR e %R 5X10° DCs A& T 100 pl 854
b Se 10 pg/ml B CD16/32 Hiidk , 4°C £ 4]
30 min,PBS YE¥ 1 UG, FRE T 100 pl 455 % i
W Ay B BEAT LR #AE - (D 5 60 pg/ml ICOSIg
YEH 30 min, -5 9OEAREHL N 1gG1 Pk EHGIEH
30 min, b 9 20 40 B AR W5 (2) K AN [k OBEE Y
ICOSIg # 1. PE #ric /9 & & bt B ICOSL $itk 5
DCs 05 30 min. b i = 40 MR 5 (3) S5 HT 2
i ICOSIg H 1 (60 pg/mb 5 DCs W EH 30 min,
5 PE #ric 40 B ICOSL HLR B 30 min, B
RN D1 O N oD 2 I A= w1 Y U Y L e o B D
CD11c" DCs &[T, TN T4 40 M 5 KT 5 000, ]
CellQuest BAFHEAT 44T,

1.5 ICOSIg s A e mupsgsedps4ER I
B4 F FHL C57BL/6 F1 BALB/ ¢ /N BUBAE , FH#k 2
53 B AT S B R A ML, CS7BL/6 K R Y B A
M 22 3% R C(mytomycine C) 80 pg/ml
REFE 30 min, FEAFVERE M3 X 10" X A il
BALB/c /INFORIE A AL 6 X 10° 215 5% F U B
96 FLAR . £ AL HR AL 1% 3 AR AL, B IR IR R 200 ul,
37°C 5% CO, &M FHFE 3 d. 5 16 h InA3. 7X
10" Bq[*HI-TdR, F 2 3k 40 i 46 5 U5 46 4 il = 9
BT SE R E OB E T 40°C WRAEME T ML TR BUAS
FLE W T 40 M ) uE 4R E T L 24 FLA L m A
500 pl WA TRV BRI L 25 35 J5 T GO IA I 2 A8 5 5 4
BRI Cepm)

1.6 ICOSIg s & DCs ATt %eh K5 dw
DCs PA 1X10°/ml % B A 24 FLF IR EE S b, R 47
WR 4. (DHPBS 41, A 5 5250 41 % R LR PBS;
(2)1gG 41, M A 60 pg/ml %R 1gG; (3)ICOSIg 41,
A 60 pg/ml ICOSIg, 4kZEKiF 24 h =k 48 h, Uk
NN VRS IMA 100 pl 455 %% v, 2 BB UL B
A FITC #7128 Annexin V .86 W 15 min, b
BLRTHIA PL, R FH o X 40 AL e A7 08 T 0 #r

1.7 ICOSIg & DCs ¥ eh % HIFE5 AW
DCs DL 1X10° /ml R A 96 LV I 55 75 4 . 3 AL
200 pl KR, BAH W 2 DEAL, #TM T, (D
ICOSIg 41, A 60 pg/ml ICOSIg; (2)1gG 41, A
60 pg/ml XF 8 1gG; (3)PBS 4. I A S5 BL PBS, 1k
ka5 X BEG (4) ICOSIg-LPS 41, il A 60 pg/ml
ICOSIg., [F B A2 5T it ¥ 4 100 ng/ml B LPS;
(5)1gG-LPS 4. M A 60pg/ml % #8 1gG. [F i 100
ng/ml B LPS; (6)PBS-LPS, il A % 1A 1 PBS, [q] i
JIA 100 ng/ml [ LPS, /£ R B DCs %5 1 X% 1R,
AL 557 36 h 5 BALIA 10 1 CCK-8 Kl , Jf:
AL IE SR RS 1 h DGR R — 0 AR 3 ), K
WA LA 450 nm AE R A, BL 650 nm 1E 2%
Wk, WES M ICOSIg X DCs S 75 A7 7 M AE H 2l
PESEFAE . 538 A # DCs & & T 500 pl &%
10 %687 4 28 1.3 A9 RPMI 1640 5532, n A & ik
JF 4 5 mmol/L # CFSE,37°C .5%CO, & 15 min
J& S FEAT VR VR R IR AR CFSE Yekh, #9050 Bk
HEAT AN E AL B Ak 285 57 48 ho AR g i, B st
290 A SC A 000 3 B A 1O

1.8 it gFam mAHM SRS R 2
WL EE AW LA e bs i — 3L A BA
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557K ()24 0. 05, ICOSIg 5 A W3 DCs 4 ffl i 75 )5 . LA FITC #nic i
) # o= PN TGl [A4EARIC, 45 R K], BEE ICOSIg ik &

B TR U 2 SRS 0 B A 9 O A T 4 i B4 LE 41

2.1 DR EHMAR KM DCs A @ P E KK OGN WEHT LR S AEE (& 2) R
ICOSL  HJofe kA iF S 1 IR 40 5 KA DCs, AME B 35 0 A ICOSIg 7] LLZS & 3/ BUAS B3

K & PLOH: i ICOSL A p 25 2 B ik A 100

DCs 21,

ng/ml LPS 4kZ2 43 24 h 148 h 5, ICOSL %Kik &

40 50
A D
30 40
&) o o o
10
0
10° 10" 10° 10’ 10 10 10" 10° 10° 10 10° 10" 10° 10° 10 10° 10" 10° 10’ 10
FL2-H ICOSL-PE ICOSL-PE ICOSL-PE
Marker %Gated Mean Marker %Gated Mean Marker %Gated Mean Marker %Gated Mean
All 100.00 5.44 All 100.00 29.78 All 100.00 16.98 All 100.00 9.37
B 1 /NREEE DCs RE ICOSL HRiA
Fig 1 Expression of ICOSL on mouse bone marrow-derived dendritic cells (DCs)

A: Immature DCs treated with isotype antibody; B: Immature DCs treated with PE-anti-ICOSL antibody; C, D: Immature DCs were stimulated

with 100 ng/ml L

PS for 24 h or 48 h before treatment with PE-anti-ICOSL antibody

50 40 50
A B C
40 | | 30 | | 40 | |
M1 2 M1 2
£ 30 z 2 30 Ml
3 z 20 5
8 20 O o 20
10 10 10
0 0 0
10 10" 10° 10° 10° 10° 10" 10° 10° 10° 10° 10" 10° 10° 10°
FL1-H FL1-H FL1-H
Marker %Gated Mean Marker %Gated Mean Marker %Gated Mean
All 100.00 3.79 All 100.00 38.43 All 100.00 26.67
MI 1.30 41.85 Ml 7.06 124.48 MI 11.56 76.03
50 50 50
D E F
40 I I 40 | | 40 I |
2 30 M1 2 30 Mi 2 30 Ml
= = =
S 20 S 20 S 20
10 10 10
0 0 0
10 10" 10° 10° 10° 10° 10" 10* 10° 10° 10° 10" 10° 10° 10°
FL1-H FL1-H FL1-H
Marker %Gated Mean Marker %Gated Mean Marker %Gated Mean
All 100.00 34.51 All 100.00 31.36 All 100.00 45.23
M1 17.49 68.14 M1 18.78 69.66 M1 19.34 75.84

A: Blank control
then with FITC 1

B 2 WA ICOSIg AI& & EI/NRARK DCs R
Fig 2
with isotype antibody; B-F: Immature DCs first treated with different concentration of ICOSIg (10, 20, 30, 40, 60 pg/mb,

ICOSIg bound to mouse immature dendritic cells (DCs)

abeling anti-human IgG1 antibody
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2.3 ICOSIg 7T # # H 4 4 ) & DCs & &
ICOSL  HIASTH ¥ B iy 1COSIg Ml PE #3ic 1) & &
ICOSL Huff, [F o/ A AR SR Bi 5% 5 d 9 DCs, 453
K BEE 1COSIg ¥ /1 I+, ICOSL $itik 5 DCs
44T, £ ICOSIg 53 ICOSL Hik e 4r &4
4 DCs £ ) ICOSL(E 3A), # 5 d B DCs 52
it ICOSIg (60 pg/mD) LWMEH 30 min J&5, F A
PE-anti-ICOSL #it #&, X A fig 5§ ICOSL % &
([ 3B).

2.4 ICOSIg R3l# DCs A=Akt Sk
b BN IR 4 B 1gG1 A EE L ICOSIg A3 DCs #
Wk IR T R A A SR T R R A R
(LROZ AR R R - 40 M, 47 - CUR) MR £ i i
FAT- BN FE 4 ML, Z2 F (LL) AR 3R IE % 17 16 40 i

Counts
Counts

10° 10° 10

FL2-H

10'

10°

10'

10°

3 ICOSIg AT R4 & DCs R EHR ICOSL
Fig 3 Specific binding of ICOSIg to ICOSL

on immature dendritic cells (DCs)
Shaded histograms in both pictures stand for fluorescence labeling-
isotype antibody. A: ICOSIg binds competitively with anti-ICOSL to
ICOSL on DCs. Dash line (red): only anti-ICOSL-PE. Thin line
(blue) : 30 pg/ml ICOSIg+ anti-ICOSL-PE. Bold line (green): 60
pg/ml ICOSIg+anti-ICOSL-PE. B: Pretreatemnt with ICOSIg com-
pletely blocks the specific binding of anti-ICOSL to ICOSL on DCs.
Thin line(red): 60 pg/ml IgG+ anti-ICOSL-PE. Bold line(green) :

(K D,
60 pg/ml ICOSIg+ anti-ICOSL-PE
Blank 1gG ICOSIg
24h T
10° 100 10’ 10° 10" 10° 10° 10* 10 100 10° 10° 10
Annexin V Annexin V Annexin V
Quad % Gated Mean Quad % Gated Mean Quad % Gated Mean
UL 0.61 72.39 UL 0.69 62.28 UL 1.08 73.91
UR 6.31 73.20 UR 7.48 69.03 UR 6.14 73.12
LL 87.87 2.61 LL 85.73 2.57 LL 86.62 2.66
LR 5.20 13.20 LR 6.10 12.36 LR 6.15 12.20
10* 10"
3 3
3
10 3
48h & 10773 & = =
101 i ) _ ‘,.I
f e
, FoR : g
107 - o
10° 10" 10*° 10° 10° 10° 10" 10° 10° 10* 10> 100 10° 10° 10
Annexin V Annexin V Annexin V
Quad % Gated Mean Quad % Gated Mean Quad % Gated Mean
UL 0.57 72.44 UL 0.69 69.29 UL 0.51 89.04
UR 7.32 70.07 UR 7.25 72.53 UR 8.79 78.48
LL 84.16 2.60 LL 84.85 2.62 LL 83.85 2.86
LR 7.95 12.34 LR 7.21 12.21 LR 6.85 13.21

B 4 ICOSIg A~5|# DCs AT
Fig 4 ICOSIg induced no apoptosis of dendritic cells (DCs)
Blank control with isotype antibody; cells were inoculated in 24-well plates after purified, and 60 pg/ml ICOSIg, IgG or PBS were added, fol-
lowed by another 24 h or 48 h cultivation before being dyed and detected for analysis of apoptosis. No difference exists among these groups at

both time points
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2.5 ICOSIg R34 DCs 378 AT — 4 U
CCK-8 Fil CFSE £l v] ¥ ¥ 45 11 0 & % DCs B A
BEVESCIE I FEAE ], 45 R R W], (1) JC LPS A3 4%
AR DCs 41 % B2 W1 W = T LPS J¥# DCs
., (2)JC LPS H sk LPS #3240 N 5t He, 45 4b 31
Y16 % (E 8% A B 2 22 51, R B ICOSIg M 1gG
A B AT DCs 4 A 34 56 X DCs 21 i b G B
A RETEVE T (I 5A) . A S5 v Al [ 850 B 9 AS 1A
DCs, 8 3% 3 #2 hm A LPS B35 . CCK-8 4 I 1
J6 AR TG LPS AbBR 4R, H R K Al B 2 I o A
B DCs £ R 035 55 3 B opr A7 o] 38 43 & 2B 1 B
DCs $t B3, i LPS #3372 . DCs & ¥ 531k
BCAH R FEREB (B 5A) . RIS UEZ AT REE L FRATTH
5 A0 ML gL Bt CFSE T AR S5 3 55 9% 5 d A9 A Wl
DCs, IEE AN 100 ng/ml LPS, 4k £2 5535 48 h, k&
ML PR DCs A &84 & 4 38 58, 1 LPS 4t B DCs
JG B B 5 i 42 (] 5B) .

2.6 Untreated
24 z%ggSIg 452 424.9
: -¥ PBS N1
2.2 —&— ICOSIg+LPS
= 1gG+LPS
2.0 —-O- PBS+LPS
1.8 LPS+ICOS
s 1.6 w |15.9 578.9
SE g [
o
1.2 = ‘
3
1.0 LPS+IgG
0.8 14.7 580.9
0.6 Ml
0.4
0 o ' . A
1 2 3 —CFSE—»
Time t/h B

B 5 TWIEM ICOSIg Xt DCs TR E N F 4 1E A
Fig 5 ICOSIg showed no toxicity on dendritic cells (DCs)
A: DCs were cultured in 96-well flat plate at a final concentration of
1X10°/ml in 200 pl RPMI 1640 containing 10% fetal calf serum,
and 60 pg/ml of ICOSIg or IgG1 was added in presence or absence of
100 ng/ml LPS. After 36 h of culture, 10 pl CCK-8 was added, and
the absorbance was detected at 450 nm. n=3, #=+s. B: The five-day
immature DCs were prestained with CFSE before incubating with ICOSIg
or IgG in the presence of LPS or left untreated for 24 h, then cells were
collected and labeled with anti-CD11c-PE antibody for FCM analysis.

CDl1c? cells were gated and cell division was analyzed

2.6 ICOSIg A4 F &t FKAIFM C57/B6
F BALB/ ¢ /Iy BRUR 5 A MELIIE 2R A2 40 1L, R AT TR &
I B 40 B S 7, A ICOSTg A A 924 16 v, 25 1
T LA HA N 1gGl B AL B AL T 40 i B & 3
i H WA o B &k 22 1)L i A ICOSIg 4 T 4 fy 3
B A2 B AT (B 6)

30r1

20r

Counts per minute (x10*)
n

Control IgG1 ICOSIg

B 6 ICOSIg #3454 &R & #h B 4 i & Kz
Fig 6 Mix lymphocyte reation was partially inhibited
in the presence of ICOSIg compared to IgG1
Pretreated mononuclear cells from C57/B6 and BALB/c were cocul-
tured in 96-well U-shaped plate in the presence of 60 pg/ml ICOSIg

or IgG1. Incorporation of * H-TdR was used for evaluating the prolif-

eration of T cells. * P<C0. 05 vs IgG1 group; n=3, r*s

3 3 it

T 40 78 50 06 AL AR T ok B BT e vk T 4
i Z K (TCR) 5 MHC 43 F WA EAE A T 4 i 3
T — S8 I W TR B % . CD28/CTLA-4 —
CD80/CD86 J& M il ¥ 73 F 5 1 il 52 e 52 1A% 1y it 75
R T H I RE R B S e B, 1COS 5 CD28
AR, J8 T CD28 KIEM bt Z —., WA AN T 4
A BB 1COS 3 A X 43 F i 29 55 000 ~
60 000, FT 6 # 34 B2 T2 A 36 1k — AR /N
B ICOS 24 47 000~57 000, 8 i —Fi 8 3% 8 i N
Ko bR L Rk, 5 A ICOS FH 68% & % i W)
JE, ICOSL @ T B7 Kk, Rik) iz, AF/NER
1 ICOSL Z945 48 % M S S IR P51, F BRI
TEH IR B 41 DCs | 5 4% 48 i A P B2 4 il 5 2
4T TNF-o IFN-y %5 0] 75 5 ik 4 4 22 4 pl 27
Y40 M B NVE bR A AR 2R3k ICOSLP Y,

TR LA LT 5E & B, RN BUR ) 1COS/
ICOSL Bt 3Z {1 45 & 3B A 6 A~ %0 ik R 5% 3L 58 42 #H
[, BN 1COS /N R ICOSL Z M i |- 58 4
RIS G, RATHT M R T ke T O R
ICOSIg I HAERIL RG IFFERIN R RIK LT
HAEY DRl EE A A TiE— 2R A
/N RO R ICOS/ICOSL Al H. 45 & 5 1 i 41 ol v
PEAL SO TE SR SR IR ABESE 1COS/1ICOSL i 7 14
Vi) P4 R B A P, O 3 100 M T i 4y T 2 TR R S
388 00 5 ek FRATT B 2 1A A 3 i N IR AT M Y
ICOSIg & [ Ae 5 /M %S 55 55 19/ B DCs 3R 1
(1 ICOSL & A4 Vs HAEH],
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AT R K SME GM-CSF Hil 1L-4 f£7E
SRR 8 R 0 /N B B R U DCs 3R TH A7 AE —
FE R ICOSL W3Rk, HILFRIBFHE DCs 1 824
MZEE T, RATE R EIA 1COSIg i 52 7] LI
/N DCs 1 ICOSL K AR M4 4, HalstE&
H ICOSIg A B A5 DCs B 17, %A JE 45 7 1Y
BEPEAE AR S 5E AR B L T DA F IR 22 6 1COS/

ICOSL 8 A T RE I T 5T, DAEEWFSR &5 £ 11,
JE DCs TE JG HAth 3 [ 40 ffd 77 78 19 5 74 T 1 &

KATACAN A T K A Y g T IR ATt
LPS #ill3# DCs B2V 40 M AS T34 58 {5 AE 1R S 175 5
Kig% 5 d WY DCs 5 AT & A 38 43 3 3, 3xX 6 B A S 56
T 5 d i DCs 1 8 475 Ab F A B2 5P B 2tk
A TE LPS S5 8F — 20 03T T DLIZ W 43 4k B2, I
i A J5 S0 58 LB B DCs B R [R) T i 42 3t
TSRS AR, CD28 43X T 40 ML w0 LR s
LM E B, ICOS 76 T 4G fbfG A =ik
XEF4ERF T 4000 % 36 fh R 25 5 8 2, BB 1COS/
ICOSL 38 F& v 5200 T 40 7 3% Ak 38 58, 300 i 2 T
Ui M N ARSI b i A I 1COSIg & (A AT
uﬁn%ﬂ%ﬁ%léﬁ%md\ﬁﬂ%ﬂ&éﬂiﬂﬂéﬁ{mm{%Fjéﬂi
WL R L 55 AR W SE 4 GE — 3 i RS T
AT F IR M FE A A 1ICOSIg Gl A & H 0 B A 5
U WA

AL L AT A MR A L% 3R 3K 1 N 1COSlg fig %
FUNBRORIR B ICOSL KA R R4S A BRI
AW R AMNEE S 3 SR 1 DCs TG A2 1 5 A B
PEVEF AN DCs 19 9/ T2 3 3K 38 5 [ i) A BiF 52 34
NS Ry i — 2 UE BN B ICOS /9 18] 6 44 DL & A
L ICOS/ICOSL %5 4 5 1 iy A7 Uk 42 4k 1 o 1 42
(8 A 0 2 1) S B AR A L A B H D /N BRUSE R E A 7 A
TR AT % 2 1COSIg 14 A 9 D) BE R 51 F 57 2 43t
TS SRR RIS
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