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Fix PD-L1/PD-12 f A B % 18) 75 R T 4R B x4 5 A . T 48 B 43 3 IL-17 Y
=HER

IE#, 2%, F 6, kWA, RAX"
(WMEFBRBRHIE, IR WA 264003; *JMEX ML HREBRRF, WK A& 264100)

[ ] BR HIEFHSEEFEE 1(PD-L1) 1 PD-12 T 45 Y5 4 () 78 B T 40 (hPMISCs) 383k 40 It T 4f 4
BIL-T W, Fik NAIREEAE DB ARE R ZE R T4 (bPMSCs) , 337 R R RAME R ; RT-PCR, BOBEHItER
RBMBBAR (LSCM) R MR 4MAR (FCM) 43 hPMSCs | PD-L1 J PD-12 383K ; it Fi4k34 A9 PD-L1 siRNA. PD-I2 siR-
NA Y8R hPMSCs b PD-L1 J PD-L2 383K; # B BERS L3S A IS ASM R T 400 ; 4RMGHE Py B F-5e € 3 4M4FUTIR PD-L1 5%
PD-L2 JZhPMSCs%f PMA YE4LHY T 413430 IL-17 #M, 455 & PD-L1 4}, hPMSCs M3k PD-12; siRNA SB&57 2 E M PD-
L1 71 PD-12 7£ hPMSCs bi)33% ; MUARLEELER BTN, hPMSCs 8245 3 T 40M 1L-17 #9403, FEWG PD-L1 5% PD-12 /&, T 41j
IL-17 Ry 53 @t —4 £, H PD-L1 1 PD-12 RARIMER. 45 PD-L1 1 PD-L2 7 hPMSCs b33, W45t hPMSCs R
ShRM T 4AHIA IL-17 BPER

[R4iA] ARSTERFERFLM; PD-L1; PD-12; T 41j8; IL-17

[RE%S] R394.2 [ZRiFHFT] A

PD-L1/PD-L2 on human placenta-derived mesenchymal stem cells inhibits the IL-
17 secretion of peripheral blood T cells

WANG Guoyan'*, WANG Feifei', LI Heng', ZHANG Lixia', LUAN Xiying'*
' Department of Immunology, Binzhou Medical University, Yantai 264003 ; *Department of Clinical Laboratory, Affiliated Yantai Hospital,
Binzhou Medical University, Yantai 264100, China

[Abstract] Objective To investigate the expressions of programmed death ligand 1 (PD-L1) and PD-L2 in human pla-
centa-derived mesenchymal stem cells (hPMSCs) and their mediated immunoregulation on the secretion of IL-17 of peripher-
al blood T cells. Methods hPMSCs were Isolated from mature human placenta by the method of enzyme digestion. The
cells were cultured and expanded in vitro, and after the third passage, they were used in phenotyping and differentiation
experiments. The expressions of PD-L1 and PD-L2 were detected by RT-PCR, laser-scanning confocal microscopy (LSCM)
and flow cytometry. Specific siRNAs were transfected into hPMSCs via cathodolyte liposome transfection method to slience
the expressions of PD-L1 and PD-L2. T cells were sorted from healthy peripheral blood by gradient centrifugation. IL-17
secretion of T cells activated by PMA was detected by intracellular staining after the expressions of PD-L1 and PD-L2 were
silenced. Results Besides PD-L1, hPMSCs also highly expressed PD-L2, which could be silenced effectively by specific
siRNA. Intracellular staining showed that hPMSCs up-regulated the secretion of IL-17, which was further up-regulated after
PD-L1 or/and PD-L2 had been silenced and there were overlapping roles of PD-L1 and PD-L2 In inhibiting IL-17 secretion by
T cells. Conclusion PD-L1 and PD-L2 expressed on hPMSCs could inhibit the hPMSCs-mediated up-regulation on the
expression of IL-17 secreted by peripheral blood T cells.

[Key words] hPMSCs; PD-L1; PD-L2; T cells; IL-17
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ase, GVHD) HI{ER] . HEAZERWHLE BTk
2HE. BRERIAEEE" | B prn™ . m
A R SERALUR B MSCs, ARG RE
HERAREHEFER MSCs, B AT MSCs(hu-
man placenta derived mesenchymal stem cells, hPM-
SCs)F & 558 MSCs 48 {2l & 40 g 32 24 A1 44k Bk
A, EI T 4B B e B A R T
MSCs"!, RATATHABISE BR, hPMSCs H4MEGE M 3]
T 4MTE GRS, 3 H ARSI PHA G4 T
ZAH L2 1 IFN-y (943387 *1 . hPMSCs R75 8B4
THMEML T 4008 IL-17 B943305, ¥R AR % SCER IR
Ho RPEIERIW ST F7 MSCs B 90 0 50 58 8 35 15
HRETEERER, BRERR¥aF PD-L1 £
hPMSCs RE R RL. RAITATMBS KR PD-L1 &
hPMSCs i T ZH MNP RIEEEERY, 3 H
hPMSCs [ABE® 35 PD-12, 34 PD-L1 f PD-12 £
BHZ5T hPMSCs XF5MEIL T 4AHI4M00 [L-17 By565E
FTER, MRIAHXTRIE . BT, ALRR
Fi4k 24 B siRNA BH BT PD-L1 I PD-L2 £ hPMSCs
ERIFRE, BiTHIEA hPMSCs W3 4ME I T R4y
W IL-17 P EIFER

1 BHEEHE

1.1 % {58 DMEM 5352 (DMEM-LG) | J&4: 1 38 (fetal
bovine serum, FBS) 3 Hyclone AR 7= &%, IV &Y M6 0
Gibeo AR, PE B¢ FITC 433249 /N BT A CD34, CD45,
CD44, CD105, CD166, CD14, CD29. CD273, CD274, CD3,
CD4, CD8, IL-17 B 7EREdifk(mAb) ¥ B BD AH]; PMA,
BTBRC. HBEMEE A (Brefeldin A, —HHEEAN
I | AR L P S G 10 x S
B Sigma AT, WREIHABEVRI B M MERE A Ml 5
RHEARIEAT.

1.2 Hik

1.2.1 hPMSCs 8. R AMMALRAEBER
AFARERLRE—-ARER), #E0HRAE, 2248
XICWR[ 5] 24T BPMSCs A BIRISE, AR ERBBR., XM
FIBBUAR, PBS FMHR Sk, YoR R B . Wiak
AGWRIEMA 1 /L VEREE, 37°C 4k 30 min, 100 H
PIBFEE, WAR4EM, 1 500 r/min B§.L> 5 min, PBS S mhigdk
23K, A DMEM-LG BN, AMHBIS, BFHT 6 LR,
F37C, 50 mL/L CO, &M TR, 3 d BB, ERFM
BOBRTAN. 2583 ~4 dERINSRE, 78 dER1 K,
SRUEWARATER, REARES. SREERLR
CD34, CD45., CD14, CD29, CD44., CD105 H] CD166 HFEAE
ISR R AN . BRI ST M AT
1.2.2 hPMSCs 2} PD-L1 #= PD-12 &9 & ik 14 hPMSCs, 3R
F TRIzol —335A3R4NHLE RNA, HIAS| MRS T, 7
FA% 77 A R DNA, 5| ¥4 3% Primer Express Software

(Primer 5. 0) #AT 8 3. 514/FF): B-actin: |k i#3|4 5'-
GGCACCCAGCACAATGAA-3', F# 3| 4 5'-GCGAAGGTGGA-
CAGCGAGG-3'; PD-L1: ##5|495'-ATCCAGTCACCTCTGAA-
CATGAAC-3’, F ¥ 5| ¥ 5'-GGAAGATGAATGTCAGAGCTA-
CAC-3', PD-12: I ¥ 5| ¥ 5'-GTTCCACATACCTCAAGTC-
CAAGT-3', T #3534 5'-TCCCTCACGTGAGTATTCCAGAAC-
3', #2 x Tag PCR Master Mix &7 & VL0 B#/E, MEE
cDNA #47 PCR [Z[E, PCR =445 10 g/L HRARSE SRt 3k 4>
Bro 734 hPMSCs, VA% 408 BE R 1 x 10°/mL 1 A FITC
FRICH BBUA PD-L1 # mAb. PE 332 89/ Bt A PD-L2 1
mAb, 4°CHF# 30 min, PBS £ 2 /5, LSCM & FCM 4M47.,
1.2.3 &iRNA #% g5 hPMSCs AR AEMRRE, BMHT 6
TLAMRIESR, 87l 4 x10° 4, F37C,, 50 mL/L CO, &£
TR 24 b, WIRRAFE RN Lipofectamine™ 2000 387 $
B4, 4§ siRNA 3L A 40, iRNA (29 B 40 pmol/mL,
¥ %45 48 h RT-PCR J; FCM #&3 PD-L1 /1 PD-12 {383k,
1.2.4 ASR Ty BRe BRAREIELCEET
HubmGHREE) , A E AR ¥ TS w A AR,
D-Hank’s %t 3% 40 Jfd 2 ¥k, RPMI1640 3§ 3% (& 100 ml/L
FCS) ER4IM, BRBIESRIRF, B2 h 5, RIEEN T
4If, & E B HTLL, B FCM 257 CD3 FHdkR A
F90.00% A - RT3,
1.2.5 #3 siRNA %} hPMSCs M =6 %% ik hPMSCs i
BAMEEE N 2 x 10°/mL, BFTF 6 FLAKEIEH, F 37T,
50 mL/L CO, & 5%, BRb24 h jFERIEIFERE, 2 hPM-
SCs 4T siRNA #3354 4 . IE % 3% 3% hPMSCs 41; PD-L1
siRNA #3340, PD-I12 siRNA ¥:4u4q; PDLs siRNA %2&@,
NC siRNA 3 3v 4, #5445 F 37°C. 50 ml/L CO, &4 T
F%. ¥4 hPMSCs 48 h )5, Wr4R4% 41 hPMSCs, 1 200 r/min 2§
{>5 min, ¥ F3, HIA PBS %t 2 K, F L. B 250
pL 2 x AR | 250 pL REEBFK, BHES, AL
B 500 pL 1 x 4B, BREBAKE, MA 1 pL an-
nexin V-FITC, JRSIEHMA 5 pL PI, FRRIRA], SRBNEE
5 min f§ FCM 4347,
1.2.6 fadf PD-L1 &, PD-12 #i&40sh B fe T Mo drat IL-17
#Hh IR hPMSCs B IMBERE R 1 x 10°/mL B#F 24
TLAMIBIRA, Befh24 b 5 RIS 2E, M hPMSCs 347 PD-
L1 siRNA 71 PD-L2 siRNA $3¢, siRNA 33 hPMSCs 48 h J5,
W T HMEF T A LA 24 T8, 8701 x10° AR, Frd
BMA PMA (50 ng/mL) , BfFB% C (1 pg/mL) Fl Brefeldin A
(10 pg/mL) , SEI44H5 T, T+ PMA, T + PMA + hPMSCs, T
+ PMA + hPMSCs + NC siRNA, T + PMA + hPMSCs + PD-L1
siRNA, T + PMA + hPMSCs + PD-L2 siRNA. T + PMA + hPMSCs
+PDLs siRNA 5 41, 37°C ., 50 mL/L CO, }§3£5 h, Uxd A,
PBS ZrhyEvtdk 2 K, F LS A 100 pL PBS, IREFHEA;
BUA FITC #5328 BT A CD8 mAb il PE-CYS #RITAJ$ CD4
mAb, R85, 4T BIEMH 30 min; PBS Yk 2@, F L
¥, TIA 100 pL MRMARAMMUALE BEBhRES,
RREREH 20 min, fMA 1 mL 1 x BEBGERH, 300 ~400 g,
4CHELL Smin; 37 B3, MA 100 uL 1 x B rhyg BB 41
M, #MRHEBE, WA IL-17 mAb, ZEBH 20 min; A 1
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ml 1 x BIREWE, |RFES, 300 g, 4CTH L S min; F E
#, A 500 pL EsEW, FCM 447,

1.2.7 &#%94 PFrAYSENRA SPSS 13.0 Zit#44
B, BBz +s BAR, REFTEFHEE, FERHREH
WA RE, FEFHERBRA ¢ RE; PP <0.05 HER
BAERHFR L,

2 #R

2.1 hPMSCs I EEFREELER FEREH
3dERFBHAE, HAKRBHNE M, B8
MBS, 5k | ARWE I EaRyiBHL, 3+
AR A R MU TERE, 3R 3 AR AR KEY
FEFRRAWERIE . 3% 3 REHAN, 2 FCM
BUREHIERELWE RN CDM4* | CDI0S*,
CD166* | CD29*, CD14 " CD34 1 CD45 - s MRE
BEROAES, & von Kossa Jufs,, BB WELY
HIFERL; FARRTARRE LAt BB, ST O Jefa fH:;
SRR S R, WE IO E Nestin Fik
PR30S - 6] R —3.

2.2 hPMSCs 3t PD-L1 #1 PD-12 §93%3% RT-PCR
(B 1A ). LSCM(E 1B) %X FCM( B 1C) &R 8BR,
hPMSCs B3k PD-L1 1 PD-12, H PD-12 KIZikK
¥&7F PD-L1,

2.3 siRNA #3458  siRNA #3445 48 h, RT-PCR

p-actin

4B A5 4 T B 2 22 3 (Chin J Cell Mol Immunol)2013, 29(2)

(FEI2A) X FCM( & 2B) i Z5 R B R, siRNA §B
7 ZCBE BT PD-L1 F1 PD-L2 #£ hPMSCs 3%,

A M PDL1 PDL2 B-actin bp C

PDL2-PE

0.12%

00100 16t 10
PDLI-FITC

A: RT-PCR ##| PD-L1 # PD-L2 mRNA #& hPMSCs ¥ &) & i&; B.
LSCM ##| PD-L1 # PD-12 4 hPMSCs L # A i%. a: PD-L1 & & ik;
b: PD-I2#94i& ; c: PD-L1 # PD-12 £k ik ; d; %% F hPMSCa (47
R =30 pm) ; C: FCM 4% PD-L1 # PD-LI2 £ hPMSCs k4§ 4 i&.

1 hPMSCs %} PD-L1 #i PD-L2 f334

hPMSCs hPMSCs hPMSCs hPMSCs
B hPMSCs +NC siRNA +PDL1 siRNA +PDL2 siRNA +PDLs siRNA
54.39% 48.26% 8.17% 50.54% 7.01%
7
E
2
<
(&
e
00100 1 1 100 100 10 100 100 10 107 100 10° 100 100 18 10° 10 10 16!
PDLI-FITC
hPMSCs hPMSCs hPMSCs hPMSCs
hPMSCs +NC siRNA +PDLI siRNA +PDL2 siRNA +PDLs siRNA
4 s
81.15% 84.10% 81.98% 16.02% 12.60%
@ o}
5
<
o]
. o " > - - e ,' oo -
10° 100 0 1o 100 10" 10t 10 w0100 100 1w 10 ot 100 10 10° 100 10t 10
PDL2-PE

A: #3 48 h )z RT-PCR ##| PD-L1 # PD-12 siRNA & hPMSCs ¥ 9 & 4. a: JE¥ % M4A; b: 43 NC aiRNA 41; c: #% % PD-L1 siRNA f;d; #
# PD-L2 siRNA 48; o: PD-L1 siRNA #» PD-I2 6iRNA 3t #441; B: # % 48 h 5 FCM #&#) PD-L1 # PD-I2 & hPMSCs L # 4 ik.

B2 siRNA$%:48 h J§ PD-L1, PD-12 7 hPMSCs _F§)353%
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2.4 #:3siRNA 3 hPMSCs BT-%Mm 205K
iR He siRNA 353 A hPMSCs J5, Ji4Z hPMSCs /)
FT-ESL, FCM PSR BoR, #3L 48 h 25 hPM-
SCs FFARZEH BT (B 3), F8 siRNA R
X 40 B R T TR B .

2.5 [FHE PD-L1 = PD-L2 3f hPMSCs {835 5ME I
T @5t IL-17 %M LR RARAARETF
il 7 2 W 4% PD-L1 5% PD-12 [H §78i /5 hPMSCs Xt
T M43 IL-17 AR k. FCM 4945 R
BR(E4), PMAYERIS h 5, SRRIBA L KAl
PMA W ¥ A, hPMSCs 5 T it Sp o
CD4"T LI %% CD8 * T 4 faxf IL-17 Fy4ri g A B b
(P <0.01), i hPMSCs BB I PMA 354k
CD4 " T #MILL K CD8 * T 40Hd 4 IL-17 f7KF; B
Wi PD-L1 5% PD-12 #£ hPMSCs £ X)E, S E M
CD4"T 4HHILA R, CD8* T 4RIt IL-17 B4 dds e gk —

A T+PMA i

-

+PMA+hPMSCs
|z
19.55%

I

H2
10.54%

10" 10' 10° 10°

P

10° 10" 107 10°

: e

10° 10" 10* 10°

10° 10" 10% 10° 10°10' 107 10°

IL-17-PE

T+PMA+hPMSCs  T+PMA+hPMSCs
+PDL2 siRNA +PDLs siRNA

TH+PMA+hPMSCs  T+PMA+hPMSCs
+NC siRNA +PDLI siRNA

HI

=

H2
24.27%

H2 41 [H2
18.66% 24.88%
L

10" 10' 107 10°
10°10' 107 10°
10° 10" 10° 10

10° 10' 10° 10°

ST 3

F
PN
i

o
pir3

4l B g R 4 7 * e e
10°10' 10° 10° 10° 10" 10° 10° 10° 10" 10* 10° 10° 10" 10° 107

CD4-PE*Y*

IL-17-PE

# FiE(P <0.01), H PD-L1 f1 PD-12 BA R
(P <0.01), Pl b4 R R PD-L1 B} PD-12 7
hPMSCs | [y 335, B4 30 4] hPMSCs Xf 4h &
CD4* T 4HHaFn CD8 * T M4 IL-17 By PR,

o hPMSCs =~ hPMSCs+NC siRNA
T— 3 . =TwT w2
® 0.81% " 2.09%
= =
E] 5
B 10° 10" 10° 10 10° 10" 10° 10
+ hPMSCs+PDL1 iRNA - hPMSCs+PDL2 SiRNA _ hPMSCs+PDLs siRNA
— = ™ G [~ 5
s T 287% W1 TW2 0% | =P V2 g6y
=5 =S E
- =, 2]
= =:c_, %0 N
100 10" 100 107 10° 10" 102 10’ 10° 10" 10° 10°
Annexin-V

3 siRNA #3348 h J5 hPMSCs B T-R 0

- T ,. T+PMA T+PMA+hPMSCs
ST ST TP BT
) 1233% | 1957% |
E =2 =
B b S e =)
= bt ¥ ]
10° 10" 107 1¢¢ 10" 10' 10° 10 10° 10" 10° 10
T+PMA+hPMSCs ~ T+PMA+hPMSCs  T+PMA+hPMSCs  T+PMA+hPMSCs
+NC siRNA +PDL1 siRNA +PDL2 SiRNA +PDLs SiRNA
- F2 : 1 [F2 HS Fi [F2
N 21.54% | e 24.69% | 25.01%
=X 4 > Y =2 o
S I - A = 2
P I
3 b 5 7 ;
10° 10" 10° 10° 10" 10' 102 10 10° 10" 10 10° 100107 10° 10°
CDS8-FITC

A: FCM 4| CD4 * T Sapext IL-17 #54956; B: FCM #&%] CD8 * T #a p st IL-17 5456,
Fl4 BHNT PD-L1 F1 PD-L2 Xf hPMSCs 35 4ME 1 T 433 IL-17 B &R

3 g

BRIXT MSCs HX RAMH R EELEFTH
i, HHRERBRAGEETE 10° ~ 10°
BARP AR 14 MSCs, BBt ER MMM,
HEE. HEASEEORB TR HEEH, A
FRR AL PA R/ MSCs, BRRRME RS HE%
BHEE, 3 H hPMSCs HBRAEARERET TR
AR ER AT AVE R R T BE LA KA e iR 3. %
KR FARBEAE BRI, Ry %3
Ra, ERB R4 EEE N hPMSCs,

IL-17 B2—F ERHER T 4857 4 IR 45 40
AT, REZMEE, TR T 40K BIER
IR b B ANR, Y BT RRAT 4 40 I A S R 4
MIEFn L6, IL-8, G-CSF F{b23 ¥5 % K 40 A

FiMf 4> F (intercellular adhesion molecule-l, ICAM-
1), \TISRAENE=EY, BEESBERSE
GVHD 5, M IL-17 AW B FERARK R4
GVHD {923, #R, IL-17 ATAE7E GVHD R4 4
PREEEREEM, BIHLER, B BMSCs B
8 Thi7 GBEAORCE, T E LA IL-17 7658k
MSCs &5 PBMCs 3635 A R P A BB K TR &
B, SRR AN A TR kR T R
W IL-17 AW 2 3L, PMA JUBCHM AL T 48E15 4k
&, 117 MRV T BEF R, 74 hPMSCs FE
B, IL-17 ES R — W, 35, hPMSCs #
i L4 AL CD4* T 41HIF CD8* T 4 Xt IL-17
BN .
it —35 28 hPMSCs & PD-L1 Rl PD-12 ()
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FIXTE hPMSCs P SMA ML T 40 TL-17 =Pk
i, RATRAEA LAY siRNA BH¥F PD-L1 FI PD-
12 Rk, siRNA FRERR—FIER. HRHE
HUTBRTF B, siRNA Bt 5 H 2 E mRNA B F¥R
FFOEFEE, B mRNA, \TIARERIERE AR
(5141 RBFFURFALSA B PD-L1 siRNA F PD-
12 siRNA R B, BRI FERA hPMSCs, Ext
RT-PCR J¢ FCM iR R . SERESRIEH, 1k
24 B siRNA BEEE R 255 A hPMSCs, FABH UL
BRPD-L1 1 PD-12 B3Rk, EUTER PD-I2 MRk
J&, hPMSCs WA KB R ZEHBREL, 4R
B7~, FHET PD-L1 5 PD-L2 J5, PMA fE4LR94M A i
CD4"'T Zaig#n CD8 * T 4 IL-17 WA MBHBR TF
PEMT4L T 40H IL-17 B94035 (P <0.05) ; ¥4 PD-L1 Al
PD-L2 e #EBEBTE, SR T 40HE%F IL-17 943
Bk —% Bl #®R, PD-L1 B PD-12 FEKREH
REESHEHT hPMSCs XS AL T 4HE 430 IL-17 B9 iR
YEFS, H PD-L1 f1 PD-L2 EFBIfEMA.

£ B, siRNA B854 3UTBR PD-L1 1 PD-L2
#£ hPMSCs |k ) #%35, E FH T PD-L1 5 PD-12 J§
hPMSCsf 4 KRB ok & 4 B B S 3E . AT PD-L1
2R PD-12 J5, RE&%HHRINPMSCsRt 4 &ML T 40 fa 430
IL-17 ¥ L #@4E A, H PD-L1 # PD-12 B & th [
e -

B : |
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