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[{BE] BHH SRR HEgET-8 M 2( programmed cell death protein 2,PDCD2) i Z2IA % T b L 41 fifd Ak
Jurkat Ko HIV {8 AR T 400 bk ACH2 JAT-ASIR, F73% T T kLA M bR Jurkat Sz HIV PSR EESL T 20 fifd bk
ACH2 VB A MIRERY | SR F M0 B e G HOR 23 BITE B3R 20 M ik 2235 PDCD2 ik [, 78 A JOFN i 98 IR FE [X 1A G
T35 R ECHR (tumor necrosis factor (TNF) -related apoptosis-inducing ligand , TRAIL) #ili# 24 h J5 , %4 PE-Annexin V|
7-AAD KA TR GO, SR TSR AR N , Jurkat F1 ACH2 40 ALY 8 T2 I R 4l ffs 9 PDCD2 3%
ARSI A s 78 TRAIL BT, S5 %0 IRLLAR LE , w5 %3k PDCD2 JE PR A4 Jurkat A1 ACH2 2 I T4 35 1 w7,
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[ Abstract ) Objective  To investigate apoptosis after PDCD2 overexpression in Jurkat and ACH2 cell lines.
Methods Jurkat and ACH2 cell lines were used in this study. PDCD2 was stably expressed in the cell lines by lentivirus
infection. Apoptosis was determined by flow cytometry after 24 hours of TRAIL treatment. Results  Apoptosis was not
significantly increased in Jurkat or ACH2 cells stably expressing PDCD2 compared with untransfected control cells.
However, compared with the control group without PDCD2 overexpression, apoptosis was significantly higher in PDCD2-
Jurkat and PDCD2-ACH2 cells induced by TRAIL ( P<0.05). Conclusions PDCD2 promotes apoptosis of T cell and
HIV latent-infected T cells induced by TRAIL.
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e —2EMEN, ABFFEH, JA 1% PDCD2 fig
AT T 400 B HIV-1 VRIS T 4 f 94 1K
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NV A 28 2937 (o ] B2 22 B2 g 15 2 5 1y
YIS T AR S B R AT ) 5 T Ik L AR PR Jurka
(ATCC) s HIV RS T 4 ik ACH2 ([ Pl
T4 ) e P 9% o T A A s D T S AT
FEHBIE) .
1.2 EERAFSUEHE

Anti-PDCD2 [ EPR7159 ] ( Cat.
ab126614) 1 H Abcam; PDCD2 Antibody ( Cat. LS-
€169493) 1 [ LSBio; B-Tubulin ( D2N5G ) Rabbit
mAb(Cat.15115) 14 H Cell Signaling Technology ; PE-
Annexin V Apoptosis Detection Kit 1( Cat.559763) Il4]
H BD Pharmingen NI ; TRAIL/Apo2L. Protein,
Human ( Cat. HY-P7306 ) Il H MCE /A F]; pWPXL,
pMD2.G | psPAX2 18 9 B 4% YL oRL ( A Dr. Didier
Trono 15t W4 ) 5 % Y& i F]-VigoFect ( Cat. TOO1) Iy H
Vigorous 7~ A ; B £ i I8 Ye/ %% 4L X 57 ( Cat. TR-

antibody

1003) g [ Sigma-Aldrich 23 7 ; A/ PDCD2 4= K
JRLE [ 4 B 5 Az ) B 22 ) 5 PrimeScript™ RT
Reagent Kit ( Cat. RRO37A ) , TB Green Premix EX
Taq™ ( Cat. RR820A ) 4 [{ TaKaRa /\ ) ; TaqgMan"™
RNA-to-CT™ 1-25 1 3K 7| & ( Cat. 4392938 ) 4 [
Applied Biosystems 3 7l ; QlAamp Viral RNA Mini Kit
(Cat.52906) 4 Fl QIAGEN A7, %¢65E & PCR 1Y
7500 AU 7 ABL 2 w5 2¢O & B BE Nikon
ECLIPSE Ti g [ Nikon 2> Al; b 2% & 5t W 1% 1%
ChemiDoc XRS* i H Bio-rad 2~ &) ; iz 40 2% BD
Accuri C6 I BD A,

1.3 XWAHE
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H5 18 90 75 A02%6 TR pWPXL pMD2. G . psPAX2
PL2:1 2B Ll 5 VigoFect 1 W e & 056 4 TAF
W ¥Z TAERGEREINA 293T B335 1M ,37°C 5%
CO, WA % 6~ 8 h Ji B fif 455 R Bk ) AR 2L
Higw 36 h, WUEM B SR se el 1
RAJG , TR Jurkat J2 ACH2 41fif9, 12 h J5 5 e
Bl RE IR AL AP R AT R WA A L T R
SEIy . PDCD2(H) & PDCD2 (RM) E7n it #£ik N/
Bt PDCD2 ()52 40 ik
1.3.2 RT-PCR £ 41 i2 5 PDCD2 mRNA 3Rk
K

R 2x10° A4~ 4 i - FE O RNA, HR 4% NCBI
L AFE PDCD2 3 KR GAPDH v %1, | FH % 4
DNAMAN HE{7 PDCD2 F1 GAPDH 31 ¥)#9i%3t, 5149
J¥ %] . PDCD2-F; 5’ -ACCCTAGACTGGAGATT
GGGACATA-3’ ; PDCD2-R: 5’ -CAACCTCAGGCATA
ATCTCATCTTC-3" ; GAPDH-F; 5’ -CTGTTCGAGAG
TCAGCCGCA-3’ ; GAPDH-R ;5 -AGGCGCCCAATAC
GACCAAA-3" , Bdligs it 27 W15
1.3.3  Western blot £l 4 i )y PDCD2 %5 3% 1A
51

WAE 5% 10° 2L, 46 I B LIS W T LK
HLG S 1A, 4°C 1% B — 31 (Anti-PDCD2) |, & ifit
1 h % F Z—H1(B-Tubulin) , i ] ECL ILBEG, BRI 4%
HE AR XS 2 B 3 1t Tmage] BXAFREFT A [AlRE
SIHTNZ
1.3.4 EHHEH TRAIL FI¥L Jurkat  ACH2 4l fifg

BAE KR Jurkat AT ACH2 40 5% 10° 4,
A2 f 0,25,50, 100, 150,300 ng/ml. Y
TRAIL,JRA15 8T 37°C ,5% CO, Wb 3% ,24 h
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V Binding Buffer %t 3 ## 5, IA 5 pL PE-Annexin V
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ﬁ@{m“éﬁiﬂﬁﬁt"‘%ﬁm] o Annexin V BHPEZR ) S
FORANM T,
1.3.6 4 b3 aE 2 oAl

WA E I E O 7 RNA (i S 2% % &
PCR KR4 [ e d gk 0 . R4 ¥ 51 FAM-
5 ’-AAAATTCGGTTAAGGCCAGGGGGAAAGAA-3 -
TAMRA; 5| # ¥ ¥. HIV gag-F: 5’ -GGTGCG
AGAGCGTCAGTATTAAG-3’ ; HIV gag-R:5° -AGCTC
CCTGCTTGCCCATA-3’
1.4 FitEHZE

3t FlowJo V10 X 40 B 08 T X A £l 2R 17
OHT, B TEWE ST S5 1E B % GraphPad Prism8
B PR AR UE 2 (e xs) SR BRI 455 P<
0. 05 A A RRAE , R A MBI A W E TR

2 #R

2.1 ARERE TRAIL 3t Jurkat & ACH2 4 i1/
T HIF N

Jurkat ZHMIFETA TRAIL FE &R, T %
H9(1.2920. 53) % , Bz TRAIL ¥ (938, %
WEWHEE . M 25 ng/mL 4 (38. 86+4. 83 ) % 1% W
HAINZE 300 ng/mL B Y (49.44+4.79)% (& 1A)
ACH2 I 7E L3R AS [A] v BE A% TRAIL Jll3 T, JA T
FARAE S Jurkat M—3%, 735024 (1. 83+0.25) %

Jurkat

>
=N
>

FTZHE (%)
Apoptosis

100 150 300
TRAIL(ng/mL)

TRAIL treatment with different concentrations.
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(16.14 £ 0.69)% . (16.36 = 0.78 )%, ( 16.10 +
0.63)% .(16.09+1.57)% . (15.79 +0.67 )% ( [#
1B) . FAH0E M 25 ng/mL B9 TRAIL T )5 &2
2.2 3% PDCD2 Ky Jurkat A7 TRAIL $li#
TR N

AWFFEEE A PDCD2 Fi Mk PDCD2 AL ) 7 [ %)
pWPXL # A b | 1 F pWPXL 2 iAA B H EGFP
FR2E , pWPXL 78 31505 B A 35 JTURL ™ AE B 75 1
DY Jurkat 20 i ( Jurkat-mock ) 5 , 7T UL 21 it A 43¢
e £k, H GFP 1y B MR ik 98. 6% (&
2A), 7E RNA /K E 5 Jurkat 2 4L AH EE , Jurkat-
PDCD2 (H) %0 & Jurkat-PDCD2 ( RM ) #H 28 Jitd 5
PDCD2 mRNA Rkt 43 5138 T 4. 67 151 3.53
f5 (K 2B) , FEH /K L, PDCD2 FH X} ik & 75
Jurkat-PDCD2 (H) } 1.26+0. 07, 7 Jurkat-PDCD2
(RM) H19 1.12+0.39, Jurkat-PDCD2 (H) (P <
0.001) 5 Jurkat-PDCD2(RM ) At KAk B EH T
Jurkat & Jurkat-mock , H H 1T 2 5% (P<0.05, ¥
2C) .

TEA S I OGR B 18 B0, R B P T R
(1.56+0.24) %, Jurkat-PDCD2 ( H) }% Jurkat-PDCD2
(RM) 40 0 T893 51 24 (1.51+0.22) % , (1. 61+
0.10)%,3 4N TR LR ZEEE R (P>
0.05) . 7E TRAIL BYRIFELT , % BEZH | Jurkat-PDCD2
(H) K% Jurkat-PDCD2 ( RM ) 4 Jfl 8 7= 5% 73 5 A
(21.59 + 1.45)% . (26.59 + 0.57 )%, (28.08 +
1.51) %, SXATHEZHAH L, Jurkat-PDCD2 (H) 41 ( P<
0.05) & Jurkat-PDCD2( RM) 41 ( P<0. 01) 1%
W, AR EMNZER(E2D)

ACH2

HTR(%)
ApOptOSlS
=

0 25 50 100 150 300
TRAIL(ng/mL)

A RFRBE RS TRAIL fl34 24 b J5, Jurkat ZHA0JR T-7K S AR 4R s B ASEIMR BE A9 TRAIL 3% 24 h J5 , ACH2 Z0 IR T-/KF-H978 1k,
1 ANEWER TRAIL %S Jurkat K ACH2 4RI T

Note. A, Apoptosis rate of Jurkat cells after 24 hours of TRAIL treatment with different concentrations. B, Apoptosis rate of ACH2 cells after 24 hours of

Figure 1 Apoptosis of Jurkat and ACH2 cells induced by TRAIL at different concentrations
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PDCD2( H) 40l ( P<0. 01) F1 ACH2-PDCD2( RM) £H

It PDCD2 #HXf FAE B ET & , AR IT¥ER(P<
A .

(B)

Hhl 15 &)
Blue excitation (B)

Jurkat# R4
Jurkat-mock

100 ym

B
P *kk _
- Z 8 Fork z 6
K E W B
% 8 Ha
z g ®Y
- 2 za 4
& =5
z 2 4 <
£ 5 Z 5
E Z 5]
S B £g 2
2 22 a =
o &
g2 2 I -
E 0 ‘ ‘ = 20
& 4 z &,
o o SO & o S
S B I S g 8
¥ F S WS O
S @i;g S S5
W
K R
D %4 4 Jurkat- APDCD241  Jurkat-#PDCD241
Control

Jurkat-PDCD2(H) Jurkat-PDCD2(RM)

FHA

Blank

a
<
<

7

TRAIL#L
TRAIL

Annexin-V

GEls

Merge

100 um

PDCD2 |

bl | ———

0.01,/ 3C) .,
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(1.22+0.27)% (1. 4120.16) % (1. 47+0.25) % ,3
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TRAIL FfIIT X BB T-F K (11.5+0.93) %,
ACH2-PDCD2( H) K ACH2-PDCD2 ( RM ) 4l g i 1=
ZH(15.87+1.39)% . (17.81+1.40) %, 5% HBH
AHH , ACH2-PDCD2( H) #1( P<0.01) ,ACH2-PDCD2
(RM) 4LAT R B 2w T4 A A S22 5 (P<
0.01,/% 3D) ., TRAIL 3% T ,ACH2-PDCD2 (H) 41
(P<0.01) 5 ACH2-PDCD2 ( RM) 4H 40 iy |- %5 HIV
IR RS T ACH2 4, A5 % 5% (P<
0.05,/% 3E) ,

Jurkat/fl
Jurkat

Jurkat #4841
Jurkat-mock

98.6%

9.60E-3% |

-‘

PDCD2 % (Mt ik it
Relative expression of PDCD2 protein

X R
Control
Jurkat- APDCD241
Jurkat-PDCD2(H)

Jurkat-#PDCD241
Jurkat-PDCD2(RM)

PHHA
Blank

TRAIL 41
TRAIL

T : A Jurkat-mock 4ifY GFP FKik1EH; B 26 ¢ 2 & PCR K il Jurkat , Jurkat-mock |, Jurkat-PDCD2 ( H) | Jurkat-PDCD2 ( RM ) 41 it £k 1 A/ M5
PDCD2 mRNA {235 7KF ; C: Western blot #31 Jurkat  Jurkat-mock Jurkat-PDCD2( H) Jurkat-PDCD2( RM) 4tk P9 A/ # PDCD2 % H %3k
JKF D S BB Jurkat-PDCD2 (H) K Jurkat-PDCD2 ( RM) £/ JC TRAIL Fl# T AU T-/K ¥, S5XFR4 AL, *P<0.05, *P<0.01, **P

<0.001,

2 Jurkat Jurkat-mock Jurkat-PDCD2(H) Jurkat-PDCD2( RM) 40 ifi#k N PDCD2 (932351510 K 40 1~ 7K -
Note. A, Levels of GFP in Jurkat-mock cells. B, Levels of human /macaque PDCD2 mRNA in Jurkat, Jurkat-mock, Jurkat-PDCD2(H) and Jurkat-
PDCD2(RM) cells were detected by qPCR. C, Expression levels of human/macaque PDCD2 protein in Jurkat, Jurkat-mock, Jurkat-PDCD2(H)
and Jurkat-PDCD2(RM) cells were detected by Western blot. D, Apoptosis rate of Jurkat-PDCD2(H) , Jurkat-PDCD2(RM) and the control cells

with or without TRAIL treatment. Compared with the control group, *P<0.05, **P<0.01, **P<0.001.
Figure 2 Expression levels of PDCD2 and apoptosis rate in Jurkat, Jurkat-mock, Jurkat-PDCD2(H) and Jurkat-PDCD2(RM) cells
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¥
whAL E x4l
Control Control
ACH2- A PDCD2 41 ACH2-A PDCD2 41
ACH2-PDCD2(H) ACH2-PDCD2(H)
ACH2-## PDCD2 41 - ACH2-# PDCD2 41
ACH2-PDCD2(RM) ACH2-PDCD2(RM)
25 *k *
¥ * %k
20 —
L
T T
15 .
5
KEE ] TRAIL4L oSk TRAIL#L
Blank TRAIL Blank TRAIL

1 A; ACH2-mock 41l GFP Fik15 M ; B G E = PCR 4 ACH2 ,ACH2-mock ,ACH2-PDCD2( H) ,ACH2-PDCD2( RM) 418 4 A/ PDCD2
mRNA {3615 7K ¥ ; C; Western blot £l ACH2 , ACH2-mock , ACH2-PDCD2 ( H) , ACH2-PDCD2 ( RM) 4l }fl § A/ PDCD2 & 11 %35k F; D
ACH2-PDCD2( H) ,ACH2-PDCD2( RM) Ko Xf BEZLE A A M2 TRAIL R F I T=/K -5 E . 5868 i PCR Kol & Il &% TRAIL H T ACH2
ACH2-PDCD2( H) ACH2-PDCD2( RM) 41ijifl -3 HIV Wik, SX R4, *P<0. 05, *P<0. 01, **P<0. 001,
3 ACH2 ACH2-mock ,ACH2-PDCD2( H) ,ACH2-PDCD2( RM) ZHfs N PDCD2 fY 21545 it S AN 98 17K 3

Note. A, GFP expression in ACH2-mock cells. B, Expression levels of human/macaque PDCD2 mRNA in ACH2, ACH2-mock, ACH2-PDCD2(H)
and ACH2-PDCD2(RM) cells were detected by qPCR. C, Expression levels of human/macaque PDCD2 protein in ACH2, ACH2-mock, ACH2-
PDCD2(H) and ACH2-PDCD2(RM) cells were detected by Western blot. D, Apoptosis rate of ACH2-PDCD2( H), ACH2-PDCD2(RM) and the
control cells with or without TRAIL treatment. E, RT-PCR was used to detect viral load in the supernatant of ACH2, ACH2-PDCD2(H) and ACH2-

PDCD2(RM) cells stimulated by TRAIL. Compared with the control group, “P< 0.05, **P< 0.01, **P< 0.001.
Figure 3 Expression levels of PDCD2 and apoptosis rate in ACH2, ACH2-mock, ACH2-PDCD2(H) and ACH2-PDCD2(RM) cells
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