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Inhibition effect of CD137 from human umbilical vein endothelial cell on activated T cell

ZHANG Li-yong', HUANG Gang', FU Xiao-lan®, XIAO Yu-hong', ZHANG Li-qun', BAI Yun'( 'Department of Molecu-
lar Genetics, College of Medicine, *Central Laboratory, College of High Altitude Military Medicine, Third Military Medical University,

Chongqing 400038 , China )

Abstract: Objective To detect that CD137 expressed hy human umbilical vein endothelial cells ( HU-
VECs) provides costimulatory signals to inhibit the function of synthesizing cytokines and the release of activated
T cells by its combination with CD137L from activated T cells. Methods HUVECs were cultured with activated
T cells, and the level of IL-2, IL-10 and IFN-y in the supernanant of the coculture and the expression of CD25,
CD69 on activated T cells and the viability of T cells were examined. Results The secretion of 1L-2, IL-10,
IFN-vy were obviously decreased by activated T cells. The expression of CD25, CD69 was down-regulated on acti-
vated T cells, and the viability of T cells also decreased. However, the blocking of CD137-CD137L interaction by
anti-CD137 monoclonal antibodies enhanced the expression and the release of these cytokines. Conclusion

CDI137L on activated T cells mediates an inhibitory signal to T cells and leads to decrease the synthesis and secre-

tary of cytokines. CD137-CDI137L plays a critical role in the interaction of HUVECs and T cells.
Key words: CD137; CDI137L; costimulatory molecule

T 40 M 35 AL A T U S BIBR Ag-MHC
AW AP RN B 5 4, B T B AR PR
5 S FIAE MHC [ g L 08s 5, T 40 LA 3645
XM BTG, AR A A BBk 38 5 i & 5
IIRE, A0SR0 A PR B A M R T 40 ( CTL) B 3%
PR . kB 155, 0] 3T 4005k 1 st

LW E .« [F5 0 GIEREPFE 4 AR G RN E (1973 HUH” , (1999054203 ) ;
% AP 4 YT AL H (30271246)
Supparted by the National Key Basic Research and Development Plan
of China ( “973" Projects, 1999054203 ) and the National Natural
Science Foundation of China (30271246)

YEEE A AR (1970 =) 53 WAEAT PR o A B EAIRSE A, B,
B IYTRUES RI T IE . G- (023) 68753925

WIREE:F =, 475 (023) 68752258

578 H #A . 2005-06-09 ; §& [E] B #A ; 2005-06-25

oo [RVRE, e Z LRSS, T A s ik A TG SR
& HERERTD,

CD137 K fA& CD137L 22 fa) i F 2 A £
HHEE, T S E S 15 S, (e dt sy R, CD137
HH ik CDI37L 254 5, CDI37L A] LAfE i3 I [0 15 5
75 S 20 B Y B s s 0 T WS M, CDI37L 4) 1 FF
g ik AE A Ab R Im B R AN A 1, CDI37 AE T
CDI37L A= R 16 155 T 755 M-CSF 7%= 2 Rl 3
ASME M AN ke . Rk, B Al CDI37L g AN
S O A A0 T Ak R s R T B S S LA
LR gAY L SRR T T 4, CDI3TL
A By ) ) 8 % Ak e ik CDI137 1Y T 4M i 50— A i,
CD137 Al {fi &k CDI37L Y T 4 fifd % A P4 T, DL %)
SRV R, 2R M, CD137 751 3 08 T2/, CD137 A



1542 W =

= F KB OK % ¥ i

27 &

BRI Fas B9R05, 5% T 400 12, CDI37 Al fE i
AL AR Fas U To® AR

BT LA L 44, CDI37L 7] L #I CD137 {4 F
HA R A S TR 5 (R N A T
AR A AE AR R b, CDI37L B i RIS 5200 T
21 AR B A RO 7 A SRR R R 7 A R AE S B R
B R P R o A R LR 2 FRATRE L
PAF S B AT 0 A 9

1 #e5HE

1.1 =& A

IFN-y IL-18 Il [ %2 [# Peprotech /4 7] ; ECGS  # 3 H # C |
PHA W B 3% [ Sigma 2% &) ; IL-2 ¢ 4 %5 4 9 2 BF 50 BT 48 {3t
IL-2 IL-10,IFN-y 3 F ELISA i ) £ W [ Jt 50 5 € 24 7 ; 5t-
CD25 H i REFTIR HT-CD69 B 7w fEd i | Hi-CD137 #A 77 e it 4
iy B & Ancell 24 5] ; PE 4710 8 41 B4 PE 4740 19 [F] %Y
Xt BRATLAA  [a] 0 x B0 (A 08 B b 5T A 58 24 &) ; Cell counting kit
1 E H 2 Dojindo 23],
1.2 SHFik
1.2.1 HUVEC B3 f %58

F D-Hanks ¥ J5 i bk bt 0, A 0. 1% 2 UG 37 °C 44k
15min, P AL 200 (1 000 t/min, 10 min) J5 37 B INA M
B A M 7 Bk (M199 B 5K 9.6 g/L.20% B2 M i . & % %
100 U/ml # % % 100 pg/ml ECGS 45 pg/ml JIF% 100 pg/ml,
pH 7.2) WCHT R 40 M0 , 48005 B - — Wk M SRR ML (25
em’) , 37 C 5% CO, WEAWEE ,24 b J5 10 00, 20 0 52 100 7 g
B AT - REOR AR, LA BRI 1 . 4002 ~3 d kG
JRA TR AR TR I AE 3 ~ 6 AR F 3548, A tide s
JO TGP TE 95% LA I, 25 VI - M S0 JRE e i 20 10 56 BREE, 4
MaSE R 7E 90% LA |-, 754 SR Bk
1.2.2 354 T 400055 R 40 MO TR & B o 9 06 25 R
2,201 WSRO s R o o R R I K PN B 4 i
R SR, 15 3% F 25 om® BORHE SRR, A IFN-y (1 000
U/ml) +IL-1B(10 ng/ml) Fl3 48 h, fnA 2% E C(25 pg/
ml), T 37 CoR#EHAEH 30 min | 37 L, 400 H] Hanks 30k
3Wo THBESE 2RI L Ak L1 3%, 1K 80% ~ 90% fi & B,
HANMSEE R (1 ~2) x10°/ml,
1.2.2.2 Ml SRR 035 PBMC, H
R EAE A BEAlifh T 400, Fl PHA (20 pg/ml) + IL-2(20 U/
ml) BG4 3 d 19 T 4HIAE A S 4. 1 000 o/ min #.0 10
min , & FiE, UUTEAE ML) Hanks JPE9R 3 W, BLOEERTF
HE ST 2 G TR A SO (1 ~2) x10°/ml,
1.2.2.3 isrdl O T 400 @164k T 4100 + 61k
HUVECs; @154k T 40 + 5 {k HUVECs + ${-CD137.4% 1.2.2. 1
] 5 B O A A0 Y 25 8 S I7E-CD 137 (10 pug/ml ) 4K SEIE 77 2 h, )
Hanks {4 3 U0, PRI TEALAY T 40U ] HUVECs B3R #iH
@FAL T 4iff0 + 151k HUVECSs + % BB 4% 1.2.2. 1 i 4 )
AN RIS It BB LA (10 g/ ml) EZERE & 2 b, i) Hanks i
Ve 3 UC, BIMATR LA T 4035 HUVECs B3

RIS T 4EEEEE, 5 ~7 d S4Bt -3 #n T 4.
1.2.3 4l A - IL-2 \IL-10 Ff TFN-y i) & i i ELISA 247
ARV AEREAT | A D Ay 5 ) A S 0 S (A e o
1.2.4 T 4ffd | CD25 ik Kl e A0 M O AG I % 4 T
M CD25 (35, HUAR R 1: 100 CD25,
1.2.5 T 4R i) 4755 3 9 aml Cell counting kit 8 & 7| &,
FEARAE TSGR, BEAR L1 450 nm 5 10 5 45 7L A0 W O 18
(A) . HH YIS %,
1.3 %itsan

137 1 SPSS 10. 0 # k47 Bl BERH ¢ KU A x° K .

2 &R
2.1 FAA A R et B T ey ) g m B R
o sk W) 4 L B T 4 AL

£ ELISA fil] 4 AR 250 BG4k T 40 MO L35 3% i
AP 7 IL-2 IL-10 1 IFN-y KO- fk ., S5 R Em05k T
Z LT TS Ph B P R 0 T A0 B R TL-2 (TL-10 i TFN-y [y
3 R A N HT-CD137 mAb BEIT 20 B R B AIR, 25811
B SPSS 10,0 234 A G T2 T8 S0 A BT {4 Y Xt B
255 A A AR Lot AT G632 T T ELAE-CD137 mAb BH MY
25 A BT £ X AL AR Lt AT B S R L
Fi-CD137 mAb BB T CD137-CDI37L (A EAER (1) .

F1 GEL T KX HUVECs 5y b4 B B FHR M (n =3, x £5)
Tab 1 Effect of activated HUVECs on cytokine release from acti-
vated T cells(n =3, x £5)
Group 1.2 IL-10 TFN-y
54.4+4.0 554.0£13.7 697.4+3.6
40.2+1.9% 445.0£9.0% 317.6£17.5%

Activated T cell
Activated T cell + activated HUVECs

Activated T eell + activated HUVECs
+anti-CDI137

Activated T cell + activated HUVECs
+ control

83.1+2.1% B21.5+11,9* B24.1+5.3*

40.9£2.3% 450.8£12,2" 293.7x14.9"

# 3P <0.05, vs activated T cell

2.2 FEALT mRRAEEAL S A K fm Be R8T 43k CD25

8 % 4k

2 AL ORI 4 LRI S, O b B P9 e 400 5 35
16T AMIERE S d 5L WAL T AR E A9 CD25 AR M. 4
SRR CD2S ()54 S o M 2 R 1 46. 92% 4 EL T 4 e 1
31.4% . SGiteE b BEER (P <0.01) (E 1),
2.3 Eity AL st AL T s s s A st T @

HoL 7 76 A T AL

R Cell counting kit 8 H5{ll 1% fk T 20 M 22 35 14 04 14 B2 40
HBIMUR T AMILHIAETE 3. 459 8% 1516 T 41 5 HUVECs
SR UL T SR ML T ANMOH LR, T AR A 1735 S 94% T
[#3) 57% , i FH4T-CD137 FHWT CD137-CD137L il #0m B8 o
T 40 A AE TG 3 3 T 88% . AT I, A R S5 45 4k T 41
S 7 244 A T8 L T PR A BELIR 241 ] WA , 28 i 4
HAT B EXEF(P<0.01),



15 4 R Flk, %, N R A i1k CD137 43F4r 30 T 4 M 40 i 28 i 1543
200 | 200 I 200 | 200 |
160 M1 160 Mi 160 M1 160 M1
£ 120 54.32 £ 120 6.40 2120 2292 £ 120 8.67
S 80 3 80 G 80 g s
40 A 40 B 40 c 40 D
0 0 0 0
10 100 100 100 10° 10° 100 100 10° 100 100 10° 10°  10* 100 100 100 10°  10*
FL2-H FL2-H FL2-H FL2-H
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Fig 1 Detection of CD25 expression by coculture of activated endothelial cells and activated T cells
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