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W OE.BH #HiHIVEERGEEF BT 5 F %% 1T % 1K-1(programmed death-1, PD-1) Xk W&, Hix &£
WREHEZT R FATH 616 HIV/AIDS B 0 N6 T AR KRG T4, I35 Al RFEMFEINE, FAASHZRLEH
SR (RT-PCRYB A % 2B PD-1 mRNA £ A 4b & i 2 A4 4 (PBMO) 8y % 1 5 8 18 W & 0 ik ELISA 3 Il 2 i 7% &
A M PD-1(GsPD-D &R AT, FERAFE CDL T HE @Mk 6y HIV/AIDS B# fik sPD-1 £ ., &R kBT 4.%
ST 4 B AL Rt % PBMC & PD-1 mRNA By 48 5t & 3k B % 32 %1 4 0.337 8£0.064.0.578 240,073 F1 0.771 540.124,
HRASARETAEZRMEE HRAGEFA AETASRETAZEAZR B FH(P=0.031.P=0.043); K77 4 .67 4 .
HE 4 o v sPD-1 % F 4 5 o 42.22+2.21 ng/ml.38.24+2.79 ng/mL #1 29.88+1.41 ng/mL, @ FH 5K EITH BT 4. %
U5 KRBT AL EHRZM2%(P=0.008,P=0.040 1t P=0.020), Z Rl oMEF XM, BT 4. BT HCDA'T
B 48 <350 N/mm® B H fE sPD-1 K P B FEF T CD4A™ T kB g8 $>350 /mm® BF, &8 HmFBTAE
—ERE EEE AT sPD-1 k3% T UM PD-1/PD-L1 BH MK E AT H#AN KA ZE#H. %W PD-1 mRNA X sPD-1
kA E HIVR B bR AR EEA -2 NME.
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Expression of PD-1 in peripheral blood of the patients
with HIV/AIDS and its clinical significance
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Abstract: In order to investigate the effect of HIV infection and antiviral therapy on expression of programmed death-1
(PD-1), 61 cases of HIV / AIDS patients were divided into treatment group and untreated group, 35 healthy people were taken
as negative controls, expression of PD-1 mRNA were detected utilizing semi-quantitative reverse transcription and polymerase
chain reaction. The levels of sPD-1 in serum were determined by enzyme linked immunosorbent assay (ELISA). The differences
of serum sPD-1 in HIV / AIDS patients with different CD4" T lymphocyte levels were also compared. The results showed that
the relative expression level of PD-1 mRNA in untreated group, treatment group and healthy group were 0.337 8 £0.064,
0.578 24£0.073 and 0.771 540.124, respectively. There was significant difference between healthy group and untreated group
(P<C0.001). And also significant difference were found between healthy group and treated group,treated group and untreated
group, respectively (P=0.031, P =0.043). The serum sPD-1 levels in untreated group, treatment group and healthy group
were 42.224+2.21 ng/mL, 38.24+2.79 ng/mL and 29.88 4 1.41 ng/mL, respectively. There were significant difference be-

tween the healthy group and the untreated group, the healthy
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extent to recovery of PD-1 / PD-L1 pathway and promote the immune reconstitution. Monitoring the expression of PD-1 mR-

NA and sPD-1 is of value in auxiliary diagnosis and inferred prognosis of HIV.
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1595 (acquired immunodeficiency syndrome,
AIDS) J2& 1 A 2 4 9% Bk B 95 2 (human immunode-
ficiency virus, HIV) 240 3 B R WL AR o R G2 5 ke
AR 5 o NS B3 A R o BT, LA
() 038 43 ¥ 17 5 3 i S AR SR 1R 9T R N L O R
HIV/AIDS i & 19 % 52 2 fE 32 it 7 7 9 5 Be A
M,

PP ESE T 32 1-1 (programmed death-1, PD-
De5 T ik I 20 M 2 68 #6 35 A1 T A7 5C /Y B3 [a] 4
Py AT LG4 S R 0 ] s v P RO U e . BE
TERIZ 3§ BT R 22 % A =40 i AR o s 2 28
HEAT I A2 , AH X5 L 7] 5 ¥ X (soluble PD-1, sPD-
1) 2238 7K 7 Kl PR 3 SO 6 A i 38, PRIk, A 3¢
Pl i o E & RT-PCR %l PD-1 mRNA fy3%
B ] ELISA J7 3k 3% sPD-1 & H IR
KK A HAE HIV SUR S B e .

1 #HRSHE

1.1 M ¥

111 BFSEXT S W BE 2 Bl 7 1 B JEk e 0 Bt
2017 4E 6 A —2017 4 12 A HIV/AIDS 45 ] 3% 61
i, A4 31 B4 AP B G 14 B2 32 PR B R T & 30
AR B2 22 WU B IR 9T R 3 0 B R A R
40.81+14.11 %, FrAWEIHIAIFF & e AR I
FE HIV/AIDS [EZ 2 Wibnife, HEBR8E . 2H N
WF Z5 R A R G B M . DY R A 35 il
B B AR 4246.38 ¥, KRBFR A UBAE
SR BE AL G i B B 2F A8 BE 2 2 B4 it i (No.
20161124002) , -2 B F ANE A &

1.1.2 FZECH I B A0 A o B T ORI
LTS1077) 5 #% g 42 B3k 7 & (&2 171 %8 %, RNA-
blood-M) ; 2 % s i85 £ ( TaKaRa, RR0O36A) ; N 5
GAPDH 5|4 ( I 4 1., B661104) ; BD Multit-
est™ CD3/CD8/CD45/CD4 (3 E BD Pharmingen,
340499) ;s N RE Bl BE TR T A% R A2 12 A P 59
& (E 74 % #),R2222) ; Human PD-1 ELISA Kit
(_ ¥ LanpaiBio A ) ,013655),

1 PENKERER
Tab.1 Characteristics of the study population

i E W% CE 43 He %)

SR BITH (=31 KIFITH =30

<20 % 4(12.90) 2(6.67)

20—55 % 20(64.52) 20(66.67)

=>55 % 7(22.58) 8(26.6)
CD4" (0 /mm?*)

=350 10(32.26) 8(26.67)

<350 21(67.74) 22(73.33)
CD4/CD8

>1.5 5(16.13) 2(6.67)

0.5—1.5 17(54.84) 16(53.33)

<0.5 9(29.03) 12(40.00)

HIV viral loads(1IU/mL)

<1.00X10° 18(56.07) 13(43.33)
1.00X 10* —1.00X 10° 9(29.03) 11(36.67)
>10° 4(12.90) 6(20.00)

1.2.3  FEXH  TaqMan 520 2% 06 F & RT-
PCR " 384X (JE 1% 3 F 9800 #l) 5 4> [ zh 4% ik #2
BT ek (JE 123 F Anas 1000) ; FACS Calibur
it 2 A M A (BD 2w, 36 D 5 BE IR R S8 (LI
5, CLINX GenoSens1860) .

1.2 LIk

1.2.1 ARARHRAE KA B FrawFss s 3 o i
JRzs WK i, F 5 8 AR E B A5 ORI 4 F EDTA-K2
PUBE B2 RS R WKL A 2 mL, I BE i = R
& 30 min,2 000X g B> 10 min Ji5 BUM T, —80 °C
AR LB MR AR B 4 CORAE.6 h kK.
1.2.2 CD4" T ik MR E 78 i =X 40
SHT R R A EDTA-K2 $ip il 50 pL, #% & BD
MultitestTM CD3/CD8/CD45/CD4 it & i 7 & Ui
W45, FACSCalibur i =4 Jf2 A A5 CD4™ T ¥k
EL 240 ff %

1.2.3 PD-1 mRNA 7Kgy &

1.2.3.1 5t kG fxF PD-1 B P81
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THRESES I, I W F 50 R e B 5-CGGCCAGT-
TCCAAACCCT-3", Fiif: 5'-CCATTCCGCTAG-
GAAAGACA-3", sch M ERHEY R A R A
HATHI WG .

1.2.3.2  ANHMA I SR~ 20k T 48 B (PBMCs) B 43
[ 3 RN O LA Nl e = T S D
fE. ¥ EDTA-K2 Tt 350 X g B0 10 min,
A a3 7 DR BRI 4B, #BE . A Ficoll Ik 12 4
JL 3 2 o ) 43 VAR T D 9 L 00 LS o A Uk
W10 mL, WER A B0, {851, 5 AN i A
J& B PBMC ¥R 2 2.0X10° « mL~ ", % .,
1.2.3.3  cDNA W& % MU B HEAE, R
RNA 2B & 42 B PBMCs H (%8 RNA, F
J e SRR & AR AR Y A RNA 30 5% 56 G i cD-
NA %5 —45f, ¥ FIK R F:5X PrimeScript RT
Master Mix 2 pl., Total RNA4 pl, Rnase Free
ddH.O 4 pL, W 2437 C 15 min, 85 C
5 s.4 CHAE,

1.2.3.4 2@ PCR  LUIREE A MM cDNA K
FECHT L[] B % H g 3 R PD-1 AN 2 %5 ) GAPDH
AT E R PCR 73, PCR MW AKR N :ddH, O 7
pL,Premix Taq 10 pL, E RS ¥4 1 L (10
L-1),DNA Bifg 1 pL. ¥ 384400 H 95 CHi
A5PE 3 min, 95 ‘CAEME 30 5,52 ‘CiB %k 30 5,72 “CHE
i 12 5,30 MMEI 72 CLIEMH 10 min, ¥ =Y
FH 2 76 B e W R s L UK S 28 . 7 5 S AR 43 B A

pmol «

Aiasr Lp g

i3 |

* ,P<C0.05; * x ,P<C0.01; * * % ,P<C0.001,

] Image-Pro Plus MY 115 H 0 A Bt , IF15 18
FOR BE{E (TIOD)
1.2.4 IfiE sPD-1 EHAK R E R BHTIK
Je.ts ELISA A0 I 7 sPD-1 B B 4524 A0 38 4%
Sl 2 BEOR D 3300 G v B A R AT T R AR D R
T HF sPD-1 5 fE S AR RS B 72 96 L AR A 43 i
A 50 pL ILVEFE G SR G, EIREE 1 hL PRI S
WL ARE M 50 pL BEbR —Pi = HIFH 1 h YEiE 5
WA 50 pL & 58 E I H 15 min, 2V 45
JEIMA 50 pl 28 1k, il A5 A 32 B 450 nm W% B
{EL o AR AR B o it W16 B 22 W A o Y £ L SR R T BRI i
sPD-1 MY . sPD-1 A 0 12050 &0 i A FR 43 %)
J& 1.2 pg/mlL,
1.3 il a0r i%ﬁ%%ﬁﬁ xEs Fow, I b

GraphPad 5.0 #F A7 22 ROF EAT 22 5% B 5 VR0 #r
2 & B
2.1 N E B RT-PCR Kz I IR A5 A 7 45 1

W GAPDH fE WS 5L, @ # kil HIV/
AIDS ## 5@ B AR PBMCs 1 PD-1 mRNA %
KKV, SR WK RIAYT A IR YT 2H g I 2H AH X
Feak B R 0.337 840.064,0.578 240.073
F10.771 5+0.124 A 5 KIGITHZ FAH 41T
SRS (P<<0.00D)  f#EEAH H5ia A IR A5k
BITHESH ST #E L (P =0.031,P =0.043)
(F 1D,
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Fig.1 Relative expression of PD-1 mRNA in healthy and HIV / AIDS groups

2.2 HIV/AIDS & i sPD-1 #ikKF  KIA
I IRIT A AR AL sPD-1 Ve BE 43 ik 42.22
+2.21 ng/ml..38.24+£2.79 ng/mL 1 29.88+£1.41
ng/mL([E 2), fERA S5 KB JRITH RITAH

HARIBITH N B EA G %25 (P=0.008.P =
0. 040 #1 P =0.020),

2.3 K[ CDA" T #kEL4 M%) HIV/AIDS 8%
My sPD-1 227 ER %R ILERIRELY
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Fig.2 Concentrations of sPD-1 in serum from HIV-infec-

sPD-1{ng/mL)
$

ted individuals and healthy controls

BT M E# Ak A /EF 4 HIV/AIDS B
CD4 " T ik EL 40 g #5245 F 350 A /mm® i 8245 F it
FREEIAIT . MRS CDA™ T ik B 40 M 450 15 o6 HIV/
AIDS 8 H 167 4 K ARG T 453 5 48 43 2 <350
A~ /mm® Fl >350 4~/mm® WA HIT2ERES.
ERFWRIRITUL RIT AL CDAT T Ik B2 40 g 5k <<
350 A~/mm® & ME sPD-1 KF¥H R EHT
CD4" T ¥k E 40 g %0 > 350 4~/mm’® B & (P =
0.035.P=0.047),
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Fig.3 Serum sPD-1 in HIV / AIDS patients with different
CD4* T lymphocyte levels
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AT AF R B A X BILAAS G 22 V411 ML A A L 8 A0 TR
A U T NUR e s vh R R Z 80 T
FOR Rz A AR A R M U R R S Y
HE R PD-1/PD-L1 3l B 75 ALK G 52 b 2% i 72
T A B A TE SR T S B A HE R L H B
G 2 PRI L K e NS M e B R UL A O T R T

e Ay E B A AR

PD-1 5 HIV-1 B B BB KR, WR
AL N B BFSEESE T PD-1 & HIV 8L 59 iF
BWtrEZ —. SPEiE . PD-1 ZE I HIV/AIDS
SR AR A R b B AR ] R A
K5 B R B KW 25 A7 B RN, I Ab,
Edward™ Z£{E 52, fH W PD-1 A 12 4 HIV B YL
A9 IR AL /N B 75 & . A BF5E 38 i RT-PCR
#EXF HIV/AIDS # % PBMCs th PD-1 mRNA
FIRHATHEGE, 5@ AFFEAH L, PD-1 mRNA 1
FOA TR E W HIV RYL Al S PD-1 5 3t K
R

T 40 i 5 J3 3% Ak & HIV R ge o 72 v il 1 32 4%
TIE s AN BEASORR 5 5 78U 43 119 2R 35 1% 10 > 1 Wt 2R 3 1Y
GRRAES LK #FSE oK . sPD-1 25 T 416 1k
foE ) ATEEE PD-1 2 T PD-1 1Y 3 54N
T (PD-1 Aex3)M" LRI E L A E A, W5
H3H , sPD-1 7K - 78 28 KU M 56 45 RV 18 o i
RV REMH ARG FRERES THE ST
fRHEANTE . A SCHERZ5 R R, sPD-1 K- KIGIT
HIEIT A > M@ 4, H CD4 " T i B 40 g <350
A /mm® BF ML sPD-1 K ¥ F CDA™ T #kE
41 Mg %r > 350 4/mm’ B #H (P = 0.035, P =
0.047) iKY sPD-1 A % PD-1/PD-L1 i #% 7=
A . TS BEIR T — 7 T o R A 5y —
J5 1 R sPD-1 7K SF B AL Ok K &2 PD-1/PD-
L1 i R R DI RE AR LI A F g . X A
JE YR A PD-1 B3R Y7 W] BEES P PD-1 B ik
AR,

Zi I, AR i@ it RT-PCR 5 ELISA ¥ iE B
T PD-1 7 HIV/AIDS # # mRNA ik F ¥, i
sPD-1 ik L, Wi 84k R B L IL W = 5 2 4%
B IE RGOTA, 4 e i — 058 PD-1 5 HIV &
Jert) & R AR A 18 09 5288 B L o PD-1 A8 )
WG HIV B 1 5 e S 4L T 3SR 35 .
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