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Expression and Significance of PD-1/PD-L1 on CD4'CD25 Treg Cells
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ABSTRACT Objective: To explore the expression and significance of PD-1/PD-L1 on CD4'CD25 Treg cells in peripheral blood of
patients of Graves Disease. Methods: This study recruited voluntary patients of Graves Disease and Graves ophthalmopathyand healthy
volunteer from June 2017 to December 2017 in Southwest Medical Unniversity Affiliated hospital, and took samples of blood of them
and use Flow cytometry to identify PD-1 and PD-L1 on CD4'CD25 Treg. Results: The frequency of CD4'CD25'Treg among PBMC in
GD patient and GO patient decreased significantly (P<0.05), compared with normal control group. The PD-1 and PD-L1 expression on
CD4"CD25'Treg in GD group and GO group was lower than that in normal control group(P<0.05) and them in GO group was lower than
GD group (P<0.05). Conclusion: Decreased CD4'CD25'Treg will lead activation of immune responsem, to increase and activate thyroid
autoantibodies and contributes to development of Graves disease and Graves Ophthalmopathy. Moreover, decreasd expression of PD-1
and PD-L1 can reduce their negative regulation,and lead to immune tolerance lowering and the disruption of immune homeostasis in vivo,
and result in occurrence of Graves disease and Graves Ophthalmopathy.
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4 50-55 KDa f4 T U Gue sk 2 1 R S0 1 03 Ak 1 9. 31 B T
o1k AL 30 A~ PD-1 BT R 22 25 M (SNPs)# & 3, 1 HL.
PD-1 5ZFp A B8t 3¢, inZ & A AGAE gl 1 O FR
95 R XBE ST R REPELL BRI | S ks B AL TR i AE
10 PD-1 A L) 5 HAZ & PD-L1(CD274)#1 PD-L2(CD273)45 4
AT IR T S E S

AL SR Graves 95 B 3 Graves HRJ% (Graves oph-
thalmopathy , GO) £ & 41 J&] I BN Z 4 it CD4*CD25* Treg 4]
L L9 A Kz PD-1"Treg,PD-L1*Treg L) J PD-1%/PD-L1°*Treg f
LB, LIRS PD-1 LA PD-L1 5 Graves Ji &K K F o

1 MR 575

1.1 %

ARFFEIEN 3 4, 445308 GD 41 .GO 20 . IF % %t FRZH (NC)
. GD4lHy 2017 4% 6 H &= 2017 4F 12 H F VU rg BRI At
JEEEBE N I EHME BE IR T 2 W GD i3, Hph B 445 10
N AEWE 35 28 54 & 2 Al f7G 2008 4R AR RS N 412 47
Sl i Crp E HUR AR ISR TR R - HUIRARZIRE SUE) h GD
HIIZWIREN, GO 4128 2017 4F 6 H % 2017 4 12 H FPurg =
BFREEI R B e i BHE BETR YT 2Bk GO i3, Hoh 53
P9 £, 2tk 11 4 I8 34 2 55 5 Z [0, FF 6 2006 4ERICH
Graves [R5 & FIHL(EUGOCO) IS WitREDR, AT E LAY
AT IR Z 5 FLA R RS 22 [ B S g P90 5 I 2 5
S PR R T R M 5 AP SR B R T 24 | S A 5
Je E A 3R 9 R o NC 415 2017 4F 6 H 2 2017 4F 12 H {5
WK LIS IR, EIRTE 36 B 52 ¥ 2E, Hh B 10
£, etk 10 2, FURIRTIREIE & HLIC FIR R e oAt B 5 4
REMEBNG S LA R AR R

iS55SR EE SHEEENEFENERER, G
BTRE IR o R SE0E A VU A R R A MR R B B A AT
Malad, 95 EG KR AT N, S A (ChiC-
TR-ROC-17014053),
1.2 FENESRFA

a4 FACSVerseTM 4 3 [ Becton Dickinson /3 &
77 it , FACSuite R 43) BUSE 56 4% , FACSuite 47347 50k

R HiM . FITC B4t A CD4 \PE fldi A CD25 PE-Cy7 BAi A
CD274 APC [t A CD279(# A 3% [E BD &~ Fl); A4 Il Hp
A% B3 B (Ficoll Bt &) 5 R HEBAE AR L MR BR
/5L, PBS 1T Solarbio 24 F] o
1.3 7i&

fifi F§ EDTA-K2 HiE i) 528 R WEE T 5T 408 =R
SRR M 3 mL, SR M5 Sz EVEA) , R ATEREE 3 h pyitkAT
M E B LA RN (PBMC), A5 ] PBS Hk:
PBMC, 40 % B 58 AE 300 wL 20 i A8 8 b 4m i 45k
1X106 4~ B el 7 32 U4, Hikag 1 iAok, 7 2
FI, 7301 4 SR A 4 Fh st (AR 15 568 18 b
FH L FRER 1 SR R R O IR, AR RIS I A FITC BB A
CD4 20 pL .PE El#i A CD25 20 pL PerCP-Cy7 4 A CD274
5 uL APC f#LA CD279 5 pL, Hilk 502l s mR s,
FIRBEIFE 20 min 5, L aCANM G TR o AR
Bl AT, SRS L, L FSC S X %ill, SSC R Y fil, ik £
YR 124 P1; Ll FITC-CD4 k4 X #ll,PE-CD25 ¥ Y %ili, 245
CD4'CD25'T 4iJfift, 8}y P2; LA PerCP-Cy7- CD274 Jy X %,
LI APC-CD279 3 Y #lt, JAS WU B, IF 40 I E Ty Bl & 2H A
R HUR IR 2 K S (FT3 JFT4  TSH) LA K HURAR B B4 (aT-
PO . aTG)RH b2 & G4
L4 SGitERHE

Fi s SPSS17.0 b A T8 1440 Wr . SR
S BEOIEARE 22 R R L N R O 20 i AT =4
[T TS el 1 B 22 VAR = o N W 0 s R e L L e 1]
AR MR Pearson AHIC /T, P<0.05 AZERAGITFE X,

2 #R

2.1 EHEEKIGRF LR

SHHRX G HAEAEE W 2 ] A 2557 (P>0.05), GD 4
B R GO A B 9 HARIRIIRE(FT3, FT4, TSH)-5 NC 4[]
A G255 (P<0.05), 1l GO HAEH MY T3.T4 W % T GD
£ (P<0.05); 1] GO ZH HR AR H & HT K (aTPO aTG) W] 1 &5 T
GD 4, 1M GDHAMBHFNCA, HEAHZ AL
(P<0.05) (% 1),

% 1 Graves & & Graves IRIER BRI BANELRER
Table 1 Information of Group of GD , GO, NC

Clinical data GD Group GO Group NC Group
FT3(pg/d) 16.150+ 4.581* 10.375% 3.951* 2.332+ 0.451
FT4(ng/L) 4919+ 0.951* 3.740% 0.852* 1.167+ 0.107

TSH(mIU/L) 0.10+ 0* 0.018+ 1.198* 2212+ 1.027

aTG(IU/mL) 262.980+ 235.328* 548.938+ 273.312* 5.530% 8.330

aTPO(IU/mL) 144.014% 67.139* 577.129+ 317.268* 0.677+ 1.183
Age(year) 44.13+ 10.162 47.80+ 11.001 44.53% 7.963

E:* 5 NC @itk P<0.05,
Note: *P<0.05 vs control group.

2.2 =48 CD4'CD25Treg 4 ff bk {5l i bk 85
AN CD4'CD25 Treg Ll LA S it 222 57,

GO 4 1 CD4'CD25 Treg Lt 4] W] i fik T H: F GD 21 (GO 4
3.342+ 1.070%,GD # 5.054% 0.757% ,P<0.05),GD £ X I i,
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T NC ZH(NC 41 7.173% 1.249%,P<0.05)(3 2 . & 1 .[A 5),
2.3 =48 PD-1"Treg ZHAALL BB b 45

GO 41 PD-1"Treg Lt il B W AR FIH AW A (GO A
3.145% 0.765%,GD 41 7.321% 1.655% ,P<0.05),GD #1 X H
T NC 2H(NC 2H 14.222% 2.445% P<0.05)( 2. /& 2,14 6),
2.4 =43 PD-L1'Treg ZARf bL 5 bk 32

GO 4 PD-L1"Treg [bfi] B B AL F H AW H (GO 4
9.920+ 2.487%,GD 41 16.472% 2.101%,P<0.05),GD 41 X Hi .
T NC 41(22.411 3.039,P<0.05)(3% 2. 3, 6),
2.5 =48 PD-1"/PD-L1*Treg £HR bb 51 4 b 455

GO 41+ PD-17/PD-L1"Treg 40 ifd b 4 B AL F I A Wi
(GO % 6.984% 1.693%,GD 4 2.397+ 1.027 %,P<0.05),GD 4
NHA T NC 4L(NC 41 0.699% 0.328 % ,P<0.05)(3 2.4 4,

&l 6),
2.6 PD-1" AR PD-L1+Treg 4B LL i 5 FRAK AR B & H ik B 4E
Pk

%t Graves ¥ji B2 % 1 GO £ # & ik 47 PD-14Treg
PD-L1*Treg ZHf Eb 55 FEARNR B B HUOR A TAH M504,
f£ PD-1"Treg 1114 LLf5]5 1M 7% v aTPO ¥R EEFFAEAACH:, BAH
Fe M4 (Pearson #H ¢ 22 %M -0.463,P<0.05); PD-1"Treg |- 1)
L6 55 103 aTG ¥ BEAS A AR AH G 1 (Pearson #HOC R 4K 0.
350,P<0.05); PD-L1"Treg 4fifd L. {51 5 1l ¥ o aTPO #e i 2 1EAH
Fetf: (Pearson AHIE RN -0.372,P<0.05), PD-L1 Treg 4 ifd 1t
B 5 13 aTG ¥ B 52 IEAH XM (Pearson AHIC R A -0.240,
P>0.05),

F2 FARKER
Table 2 Results of Flow cytometry

Index GD Group

GO Group

NC Group

CD4+CD25+Treg(%) 5.054% 0.757*

PD-1+Treg(%) 7.321% 1.655*
PD-L1+Treg(%) 16.472+ 2.101*

PD-14/PD-L1+Treg(%) 2.397+ 1.027*

3.342+ 1.070*
3.145% 0.765*"
9.920+ 2.487**

0.699+ 0.328*"

7.173+ 1.249
14.222+ 2.445
22.411% 3.039

6.984+ 1.693

7 :* 5 NC @8k, P<0.05;" 5 GD A#aLk, P<0.05,
Note: * P<0.05 vs control group; “P<0.05 vs GD group.
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PD-1(CD279)J& T B7-CD28 # K 5k — i , /& A bt
AR T S 2 AR, J&— AR/ F Bk 50-55KDa
18 G g8 R AR 0B G 1 T T RS 1, L1454 AR R 2
JIE DX AT Gt R R T 4 s R e 3, AU ) Bk e 2 5
A A 38 22 R s S AT 7 326 P (TTIM), i s P 5 3 ) 2 5
A I — > S A7 VAR s R 0 F (ITSM),, Hrf ITSM 7 PD-1
(R PA T TR R S, 7GR T 400 B 401 . 5 40
Ji NK 40 Jfd F DC 40 %5 & i, PD-1 £ DL RIE X kik,
PD-1 FF ARGl — B e AR FH I A P A% 3 By P P 51,
PD-1 5 i/~ it /4 PD-L1(CD274)#1 PD-L2(CD273), Fi % B A
37%RIFARIE . PD-L1 #¢2:335F T 400 B 4ifie . 98tkan
a5 W A ) 7 5 T 40 A5 A i 3R 1 5 PD-L2 {5 FiG ik
1 DC 41 F WA - BEIR A AN B A IS B1 i,
Z R4 T RIS PD-L1 A1 PD-L2 py#ik, WTIELEJFN)
AN 2 4(IL-4)88 50 L3 PD-L1 1 PD-L2 33k,

16 A2, PD-1 4ifi LK PDCD1 W HIR LS A 5
G REVEGIR AN 1 BIBEIRAG . 2R MEREAL . RGBT R
Graves Jij 5 B HE 9 22 1] 1 e UG b 2 A7 FE— S IR R 1081,
T T AN A B R BR SE SR PD-1/PD-L1 {553 %
TE 1 BB R L1 B A A2 R OCY 5% Z [ - e FEEL 1
FTDIfE, W] PD-1 7E4EHF [ B g 22 1 F /R,

Graves i J&—Fifig A BH 1) 25 B R S0 ) B S e KL 1Y
R B , th 2 B AT R & 2B B B e M, GD #i Y]
(14 S s L 21 B FT R IR ASER U, IR 2 W 40 i S 28 5 R A G 32
2R ARLER S M 0. GD MR T BB Je i T 2 284H B T 41|
R I 18 285 SR, PR FF R IR 2 32 4 B BB (TRAD)Y 7= A il
AR A A B U K EP, T Graves HRJK /2 GD %
B LI — R HOIR AR A ANRER , i 2o B 1) 4 B 1o 3 B AL
S HRBESS: 2 LA 7 e Ab , S-SR Py 25 L 2Rk, 5 R E AL
HEE JE) P B ER 1 2t MR BSR4 BRZE IR K iy A0 Ak 2232 T
L2 R RGBS, M Treg 4N EA Tl oh b, fE & 15
) G BE VT, A 2 A B e s TP A G EH , AT

DA o e o i A P - S Oy SR s, IR AR A
Foxp3 e K PR T MM A 15 (Lt 2 P9, Treg 4
R4 TFRROE, A0H 0T o) B B2 30 ol 40 i R0 A9
I, ¥PTRE T30 A B e i 2 25 B0 3E B B S HUR IR B
B & AP,

AT SRS GD Hl GO B AR I h Treg 40 % H
JeH: Treg it PD-1 FH: LK PD-L1 FHE 4R b A, 38 i HAR
HERARSE Graves I B &AL o 45R i GD LUK GO B 4h
JE ML Treg AR I AR T IEH 4 IRAL, X5 KEZ 55
RS SRR — 3P, Hu 58 A K3 GD B35 1 Treg 414K
RN TR, [FN Treg AU Foxp3 Kkt ™,
Nakano 25 %F HUIR B & (19 7 v [l B & B8 Treg 41 i i) EE 451 4EK
FaRRXT IRZARY, SR, AT A AR UL, 4R Graves
5 HME L Treg 40 T 15 % 4 RE 4, F 200 A9 10 11 T RE T
B G T REAIC™, XL 45 R B i F Treg AUAR VW REHA X T
G RE N G A E R, TELERE e i s o e —E fE o
Treg 41l 35 Bid b 7= IL-10  TGF- 1 & AR F 5008 2, T
2 Treg 4 M %ci: W S0 AR IR, X R08 T 4 A4 B 7 AR
B HH B0 S 25 L 35 B T 32 1) 2 R e R s Ak, e
FEDIRETEAL, F BTG R , B B e M i R, A
GD 1 GO fy k&4 . ATt % B GO 1Y Treg 4N%L H 4 GD
AL D, X5 22 T ST A R A — 3™, XK GO
M PR PR GD AN IREK, T30 A SRS H i
ISR, R TR T NE 8 4 2 BONE JE] L E IR 42T R
KA.

AN ARBFFEIRMEE T Treg 4NffLF 1 PD-1 F1 PD-L1 Y3
ik, KIAE GD HAhA i b Treg 4 I Y PD-1 1 PD-L1 [
B AR T X BB 4, RIS GO ZH 4N 361 PD1/PD-L1 i F %}
M4 GD 4, BIHAETMIE, 5T PD-1 1 PD-L1 #£ Graves ¥
T IE ST T Graves Y &G-S H BIUEM 4G X R,
5 2 G0k 20 BEARIE (19 2 06 ML A5 AR TR) A, T BF 9 s
PD-1/PD-L1 7 SLE fy & A e A EE R, Hep A i
S FMATLE SLE 5 A CD4'T 4K 1 PD-1 A Ff &K, Krist-
jansdottir 25 A\t & BFE SLE Ji AR PD-17 40 fifd th BH i /b, i
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57K Graves J5§ ' I FT 45 SR FEAR — 30 BY, 3RATT e & BRAE
GO 4 #1 GD A H AR A Ik A L5 PD-1 K&
PD-L1 28 fk i34 & —3. X T RE1EAA | F PD-1 A1 PD-L1 FH
PEAIA L B0 %o T G2 1) 7 ) 981 5 BTk 35 , A5
SR A e 32 B R A S BE R A BT B, 45 0T i S 80HL
X FRUIR BRTL R Y G BT 52 05 2% , o AR R B BB A 1 7= A=
AL, JE DR RUIR BRANAR TSH 22 {1 TRAb fi %, F:3
GD A= KR &

GO Y& A I R T HEJ5 B9 J A , i AR EE B4 25 2k 5 4 e
JERAETH ALY | MTEFAERE AN A 15 AL AR A P R i T4k &k B
BHARB BTG, Q0 TSHR Fi /R A 8TE iR S EREA KN F
(IGF-1)™, [7lkE, 7€ GO & 4ME L Treg 4l PD-17 5
PD-L1™ ) 20 M b ) 5 1E 5 N BH S RAAEG I G824 Fr 3 380
Kitazawa 1 Li #F5% & B Treg 403 1Y PD-1 W] fEfgid 1t 5
W2 R AN (DC) 1 1) 32 R 25 G- i 7] DC 0 AL388 1 15 5,
FEAIE DC 21 35 i 1) i bR i ) CD40.CD80.CD86 133k,
AT 5 DC s EERS I F-3  DC 7 J5s 2 Db, &% 4
JEIT 2 AR, GO 4 PD-1 5 PD-L1 4 GD 4 I, ixX 2
7/~ GO 20 B 3% e i i) R i S i, TSHR 9 3% 1k 221875 GO
FPHR HE A7 40 ) h B B TR A . 25 GO &R, A
T B A k90 ECL 4T 32 00 L S B 2 SR A (GAG) TR B 7K i, B
WP RE BN R 5 4L 2T 2 fh B,

BEAM, AT PD-17 L K PD-L1*Treg 41l Hu 1] 5 H R AR
A HPURBIA AT T, R BHRIR A BHLk aTPO Al
aTG ¥ 5 PD-1 X EHAAHK, HAHXMERFS; i aTPO &5
PD-L1 £ §AH5¢, {0 aTG ¥4 &5 PD-L1 £ikHM K, Segun-
do 25 A4 1 GD g A R IR AP 77 E—2 B 41 Sk EL
WA K B ANMEAER, o i B A SR S I aTPO 7K
A KB, aTPO & aTG () B S B IER#m TR ek
FOTEER, AP 5 HRIR B B fe e Mg i & AL B U AH
25 T EL VIR BR B B e e M s BB IS o aTG 5 aTPO
PHEZR I 8 FH . YR BFST & 8 PD-1 5 PD-LI fyR A3 5
TPO Hi /K5 A, Ui B PD-1 Al PD-L1 A A nl g i
XoF G B R S I T B A A e i 42 i) 22 038 R R 1 B b
A H B ARSI, PD-1 A1 PD-L1 AT E38 12375 & HUR 5 [ Bt
PRI 7= 2R TR E 0 1 2 2 o

M, AW EBEERIT T Graves 5 & GO Jighs ASME
I Treg 4NAEF W PD-1 #1 PD-L1 FHYEZIM 4 L0, R IA
a2k B35 1) Treg ANARS IEF AAH LB R RS, [RI treg 40
Jfu 1 &Y PD-1 Al PD-L1 ¥ F# (KM . GD i H A0 & w AL
HERT T H BRI Z 105 ¢ R R ORI B R 2 Rk
HBL, Treg MRe SR HA S e B IR T A Gae il i ek, 78
YR G T 52 A G oy 24 RS Tl LA B VR BT
Treg AN T BEAL S T3 Graves Ji5 1 GO Jii B 1 e R
WAL, HCRIR B BPURR ARG L. ST PD-1 fil PD-L1
FE P AT b 3] P o Sk 328 190 70 1) 15 45 T 0 55, AT
SR RN RETH 52 BRI AR R RS AT R, A T RE S 3K
BT B PR ART R G i 32 5 2%, i FFOIR IR B B i e

AL, TR LA X HR AR 40 TSH 2441 TRAb o hHE, S

0 GD MM 9 % A e o S H IR T Graves i 5 PD-1 2%

PD-L1 WG , A BRAE LAUS BWF 58 P RERS SE IR A PRSP

HZIMPKFR, WHEN Graves 5 TR YT BEHEH B I 530

Tk
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