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[Abstract] Objective To investigate the relationship between follicular cytotoxic T cells (TFC) and disease progression in
HIV patients and analyze the difference between TFC and CXCR5°CD8" T cells. Methods Peripheral blood mononuclear cells
were collected and isolated from untreated HIV patients, and the patients with successful and failed immune reconstitution after
antiviral therapy. The quantity, phenotype and function of these cells were analyzed using flow cytometry staining and in vitro culture.
Results The number of TFC increased significantly in HIV infected patients. TFC was negatively correlated with the progression of
HIV. Compared with CXCR5CD8" T cells, the level of PD-1 on TFC was significantly increased, and the secretion function of TFC
was stronger while the killing function was weaker than that of CXCR5°CD8" T cells. Conclusions TFC is negatively correlated with
disease progression during HIV infection. PD-1 expression and function of TFC are very different from those of CXCR5"CD8" T cells.

[Key words] TFC; HIV; PD-1; killing function; secretory function

VURFEIRYT (antiretroviral therapy, ART) KK
iK1 HIV BB AR IE R, (HARGEIIIRIE BN 2,
BB INEL G R, AR HIV B e 2
R ANBBARTA S B IR 25 I N, i A T PRV R HIV
SR REMEA AR A ] P9 A S ST 5 R A
A BFFEARGE HIV 5550 CDS' T 40 fifd 7 2 il HIV &2
il B TR HIV BEAE PR 18 A4 B SR U iF5R
FIHAERA A5 HIV £E5% CD8' T 4iifd, HIVA
RIRERME K Y, TE HIV @erh, BEEPIRIIERE,
HIV 5:50% CD8' T 4Nz wais, DIRet g HifAk.

VT 4F & B — 25 B 9 CD8™ T 41 it I ¥,
CXCR5'CD8" T g BHM: W AR, HDuE sk T
205 (follicular cytotoxic T cells, TFC) , Fiktafk
[ F2Z & CXCRS5 Jf-HA HIV $ 550 CDS' T 41y
M HESEREE, TFC F2AFAE Tk g, X2
PR R R E R A SRR B kg
& HIV GE 17 FEAFAE 1) = 2 i) 2= 3 i, Hob e fe

[TEH AL ] 266033, 55575 AR B Be ks SR (bt g 28 |
XURERE . R )
[ WEEE 1 FK, E-mail: f35com0622@sina.com

Tk g A & L e A B YE T 418 (follicular
helper T cells, TFH) El CXCR5'CD4' T 4Jifl 2 HIV
WAk R AR . TFC A1 TFH 78 % 345 2 o7
B LR R, NI, Fo4r T A HIV g
TFC Xk HIV VEH A HEE M E X
AN HIV IRGRIGIT B H M ART J5 e
J2E HL A ) RN e E R U, B AR A il A
AS3AT HIV JEGerh TRC £itie . R K IIREMIFERL,
HFEST T RAE HIV gt rh TRC RYAFHESHEEE .

1 XMR57GZE

L1 X% 20152017 4 F & BN AR
Bl 1202 M BETT Y 105 45 HIV YL 94 AAS B
5%, HAEHTRIS RIGIT AL 33 1, e i AL
e T (%L ART 2 4EL I, G ERRRIG
MEREN A IKE, CD4™ T 4k &2 3] 350 4~ /ul P I
JfH CD4" T i 5 L4 > 30%) 42 4,

o e B A g 7 CH S ART 2 4R D |,

G 75 AR B R 2 19 K-, CD4™ T i i ¢4
TE 250 /4~ /ul LR 3 H CD4" T 40 g 3T &k 3k £k



+ 510 - fEYYR EE. 20204F 12 A 30 H 45334 % 6 Infect Dis Info, Vol. 33, No. 6, December 30, 2020

A< 209%) 30 {4, HIV i2WibrfES R (P EE
WS YT IS (2018 ) Y VO gy A KE -
TN 15 ~ 65 % . HibRAniE: A IF HBV,
HCV &Y ¥, S5 8 KA. 7k Bk B

20 {51 55 b A B A 1 e M O3 A5 R DG I ) 4 B 1
K AT IR o WX R — e Ol W3 1.
ABESEC R A BE B AC B 22 L i uE, BFSE X 4
PEIEEE JTF-S R

r1 HREK—HBIER

Table 1 General information of objects

BiERaD KIGTT UL (n=33) G RN IIAL (n=42) o pE F R (n=30) A IRAL (n=20)
AR (%) 29(18, 62) 31(23, 52) 35(26, 56) 32(23, 50)
CD4" T 4T (A~ /ul) 280(35, 813) 462(351, 796) 152(41, 232) 755(652, 986)
FTE AR ($501 /ml) 75 954(1780, 1 311 000) For A oz A oz AN

e BRI (i ME, TRED FR; % 4 QUARIRR A,  U=8.376, P=0.069

1.2 HIV #8 J CD4' T AU Euai  RAZ K
cobas TaqMan Jp & 2% = f I R ge kil HIV 2% &,
FIFH BD 22 @l 0 3 40 M AR CD4” T i i 14k
1.3 HIV DNA & SR MR A w1
HIV-1 DNA S Rl ) St e i o

1.4 i =40 A AG 0 il B AN JE i 20 ml,
FH 25 B2 Bh B2 00 9459 B A8 35 0 A1 8] i 54 422 48
fitl (peripheral blood mononuclear cell, PBMC) .
PBMC # 17 i X 44 {4, Live and Dead-FVS700.
Pt -CD3-PerCP. $i -CDS-FITC. ¥t -CD4-APC.
Ht -CXCR5-eFlourd450 K $t -PD-1-BV500 Hiik I H
eBioscience /v Al AL e AT RIMYL (A, SRR
P i, ol R / (7] ) G X A Pt A T I e
[ 5 J5 AT ML N 28 fL 3R -PE-cy7 5 iUk i B-PE
Yeft, AT KN TFC /Y T AE & HIV 4% 5% 1Y TFC
(I IRE, X PBMC 435l 4T85 5%, S Rmideibtr
$i -CD107a-PE 4t {4, 4K J5 H 1 ug/ml (¥ 1 -CD3
7t -CD28 APk sl H HIV-env., gag F1 pol 4 A,
ME K (OrHlh 1 pg/ml, FEEJPT 0D 758
10% HIRRZE LIS 1640 K533 1E5E 6 h, Hli 2 h
S B R FLARBEIR] . R TRy 5 k1T
ML NPT -IFN-y- PE-cy7 Ui TN JL (7.

1.5 ZRitseabs R A SPSS 23.0 FfFik 1481t
5587, 2:KI%H GraphPad Prism 8.0 #4347, —
T TR R A AT, T R R 4l 7 2R R
H R P A R R . 2 LRI T TR} AR
% Hl Mann-Whitney U #6556 56 Fb Rk B X ¢
o 5 5% Wilcoxon BLXT A5 BRAG S0 AHOCHE 3Tk
H Spearman #HCPER S . P < 0.05 NERA ST
RS

2 &£ R

2.1 TFC 5% ik A et RIGIT A
TFC $it 5 CD4" T i3 MR IEAH DG (7=0.496,

P=0.003) (& 1A), TFC /5 CDS8 T 40 i i) &
A HR R E R A (=-0.470, P=0.006)

(E1B) , TFC %5 HIV DNA /K5 Uk 6
(r=-0.526, P=0.002) (K 1C) . 55X,
HIV 435 TFC %k S Am o Lh 3 s sy, H
G AR M TFC 0 Al e 4 FL I g s TR IR

I M A4 (1D ~ B) &

2.2 TEC #if] PD-1 FEREW T e e g lis 2
ARIRIT UL o T Al T A I e g T R M 4H 1
8, TFC I PD-1 /K F CXCR5CDS' T
gifE, UL 2.

2.3 TFEC iRkt RIGITALEE, Lie
SEZe AR RG4S 2 HIV A SR kg,  TFC
50 W T EA 4 TFN=y (] 3A) . TNF-a (& 3B)
CD107a (J&]3C) 7K T CXCR5CDS' T 4y,
Il TFC WA RGN ZfLE (B 3D) Sk
fif B (& 3E) /KFH{K T CXCRSCDS T 4 fifi.
& 3F R 7ERE S M A 1, CXCR5'CD8’ T
A1 i Sz CXCRSCDS8" T 41 fifd 4336 Ty HE G i) fiy st 74
.

3 it it

TFC 2T A —ZH i i, 27
FETHRESE, B2 ARRERS R IER HIV (L2
FEAETIREEE, FILx TRC 76 HIV JEde i Y
kL . T AL B 25 5 DLAR N Ak
HRSZE AN TR 28, H AT TFC 78 HIV 84 19 /E
A, A YHFsEiAl TRC 515 RE fy5m 1Y,
Wi 5 b — SR A R TEC (5 GifE i ss M. &
SE R E N TEC | PD-1 3 kK s M, i
ALY AR PD-1 355 KA MY,

ARBFFERTRIATT B 16775 s oAl
G E T R /MR I TFC B 2R e T
REUEAT T RS9, 450 EW, TFC 55 iR
BRI, XAEES TFC B —E NPk EEH
XK. HShpErd @I H M, fope i E R M
B TFC KF5e g, Xl g5 s sl R I s
PR HIV g g 47 6 . PD-1 SR e kel 7+,



EYYR{EE. 20204E 12 H30 H %33% 456 Infect Dis Info, Vol. 33, No. 6, December 30, 2020 + 511 -
A 1000 " ¢
~ ~5 =-0.526
= =-0.470 <0 P0.
: - . b 23w . P=0.002
N E = ° 2, o. o SE,
2 22 M BTN
- = I S
s B2 <E,
@)
1 Y 0+ 7 T 0. T T T T T 1
0 20 40 60 80 100 0 2 4 6 0 20 40 60 80 100
TFC (A D TFC/CD8' T 4l (%) TFC (/> /uD

D ook E Luns

10 3ok ~15 -

3 . g
3 =
<\_ 6 ook T E[10
N =

4 ) :
E Kk é 5 ek %

2 : T D

== ] : : = L
g@f& & é@@ @.”%’ 4;\@ & @& %g&?’
N ' < &

51 HIV B TFC 5RiEErIE X

A. TFC 5 CD4™ T 4t IEARDG: B, TFC 1143 W i a it R HUARDE; C. TFC 5 HIV DNA K2 AAAX; D. TFC it 7eAlm &
HZENLLE, 4 4LEAR AR H=32.517, P << 0.0001; E. TFC F4rILAEARRIEH Z ML, 4 4Lk i s ol H=25.321,

P < 0.0001; *.P <<0.05; %% .P<0.01; *%*x.P <0.001
Figure 1 Analysis of the correlation between TFC and disease progression during HIV infection
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Figure 2 Analysis of PD-1 expression on TFC in HIV infection
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Figure 3 Analysis of the functions of TFC
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