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PKC & 5 MALT1 X HIV-TB )&%
20 M G 5 B3 IAE

A A AT,
(I#FBERAXFEZBREFR,#58 5EKF 830000;
2PEM R E AR ERTRYE &R ESH, #58 "E4F 844000)
WE.BM 2 LiERL SHRRE RS (HIV-TB) & F 5h Bl o Mg i+ PKCS 5 MALT1 & Th17 ek -F Kz BT
KB mRNA £k KFe#Hva, FiE KE 2021 5 6 A-2022 % 8 A SR 5§ — AR ERIKE 6 HIV-TB 2 8% 4 4]
28 5P A f A4 4 L (PBMC) 3537 J6 4 4 & @ st IR 4 F= B106 2B [PKCS #7471 (B106) 4 32 48 JiL] MI—2 28 [MALT1 47 ) 7
(MI-2) 4k 22 4@ L] B106+MI—2 A [PKCS 474 7] (B106) 5 MALT1 #4] ) (MI-2) 3t B 4L 22 4m )3 AR Eedn, B R AX @R
#ml Th17 48 oK -F; KA ELISA 40 IL—6.IL—17 JL—23 JEN—y TNF—a IL—10 VA& IL—22 # K -F & & F| qPCR 4l
MALTI1 Ikba P65 VA Z IL—17 . IL—23 # mRNA & ik K-F | £ PKCS 5 MALT1 3 HIV-TB 2t & B & 7 am ji 0, 95 o 269 %
A AT AR ALE, R 3 AR P Thi7 M6 333 & TAr AL, £ F A %t 3 & L (P<0.05);3 ANk P
IL—6.1L—17 . IL—23 IFN—y TNF—a IL—10 vA & IL—22 # R B3R T 2 BB 40 | 2 7 A %t 5 & L (P<0.05) 42 3 MM 2a < )
Wi, EF A% FEL (P>0.05);3 ANRBA P IL-17 IL-23 4 mRNA ZA K FHETTBA, 2FHAITFESL (P<
0.05);B106 21 MALT1.P65 & kA& T3 J 4L | Ixba £ ik & T AT BB, £ F A 4uit 5 & L (P<0.05) ,MI-2 4 Ikba & ik & T3 B
20, P65 F AKX T B4, £ F A %t 3 & 3L (P<0.05) ;B106+MI-2 45 H 4t 2 AR IR 2R 4R | £ F R 4% 4 3 & 3L(P>0.05),
£5i8 474) PKCS 3 MALT1 454t HIV-TB & % £ 8 Th17 @043 T &, 4] HIV-TB % X 5 B , 37 4) SYK/PKCS/
CARMA1-Bcl10-MALT1(CBM) £ &4 &, 7T il it 47 ] NF—«kB ¥ s @384 3 HIV-TB #9 K2 2R
KR X ER B R NSRS SRR E AL RO CO; BB AR AR BT AR 1
FE 4K S R378.91;R512.91 HRFRIRED ;A DOl 10.3969/j.issn.1006—1959.2024.01.017
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Effect of PKCS6 and MALT1 on Cellular Immune Response in Patients with HIV-TB Co—infection
LI Bang—yue'% LI Li>,ZHONG Xue-mei%,ZOU Xiao-guang'?
(1.The Third Clinical College of Xinjiang Medical University,Urumqi 830000, Xinjiang,China;
2.Department of Respiratory and Critical Care Medicine,the First People’s Hospital of Kashi,Kashi 844000, Xinjiang,China)
Abstract: Objective To analyze the effects of PKCS and MALT1 on Th17 cell level, inflammatory factor level and mRNA expression level in
peripheral blood mononuclear cells for HIV-TB co—infection patients.Methods From June 2021 to August 2022,4 patients with HIV-TB co—infection
were collected from the First People’s Hospital of Kashgar. Peripheral blood mononuclear cells (PBMC) were isolated and cultured and divided into
blank control group and B106 group [PKCS inhibitor (B106) treated cells], MI-2 group [MALT1 inhibitor (MI-2) treated cells ], BI06+MI-2 group
[PKCS inhibitor (B106) and MALT1 inhibitor (MI-2) treated cells] three experimental groups. The level of Th17 cells was detected by flow cytometry.
ELISA was used to detect the levels of IL=6, 1L-17, IL-23, IFN-y, TNF-a, IL-10 and IL-22, and qPCR was used to detect the mRNA expression
levels of MALT1, Ikba, P65, IL-17 and IL-23. The effect of PKCS and MALT1 on cellular immune response in HIV-TB co—infected patients was
explored, and its mechanism was preliminarily analyzed.Results The number of Th17 cells in the three experimental groups was higher than that in
the control group, and the difference was statistically significant (P<0.05). The concentrations of 1L-6, 1L-17, 1L-23, IFN—y, TNF-q, IL-10 and IL-
22 in the three experimental groups were lower than those in the control group, and the differences were statistically significant (P<0.05), but there
was no significant difference among the three experimental groups (P>0.05). The mRNA expression levels of IL—17 and IL-23 in the three
experimental groups were lower than those in the control group, and the differences were statistically significant (P<0.05). The expression of MALT1
and P65 in the B106 group was lower than that in the control group, and the expression of Ikba was higher than that in the control group, the
differences were statistically significant (P<0.05). The expression of Ikba in the MI-2 group was higher than that in the control group, and the
expression of P65 was lower than that in the control group, the differences were statistically significant (P<0.05). There was no significant difference
between the B106+MI—-2 group and the other two experimental groups (P>0.05).Conclusion Inhibition of PKCS or MALTI can antagonize the
decrease of Th17 cells in HIV-TB co—infected patients, inhibit the inflammatory response of HIV—TB, inhibit the SYK/PKC8/CARMAI -Bel10-
MALT1 (CBM) complex pathway, and antagonize the inflammatory response of HIV=TB by inhibiting the NF-kB inflammatory pathway.
Key words: Acquired immune deficiency syndrome;Tuberculosis;HIV —TB co —infection;Protein kinase C8;Mucosa —associated lymphoid tissue
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$H (acquired immune deficiency syndrome,
AIDS )& —Fh A mE YR BAET RN, &%
B|ONRIR A DIRE , B T oA R R
I71% o 454%99%5 (tuberculosis, TB ) 52 A G BE Gl FE 6 25
(HIV)/3C 955 (AIDS ) £ 35 e 8 UL A ML 2 P IR e A
FET IR £ B RN 2 —0, 29 1/3 ) HIV/AIDS & &
I A EERL TR, HIV/AIDS B L 45418 5 R
B 17 B 2 A% s 1) M 5 R I S0 s i R L 1Y
30 7512, SRR S AR W IR YL T, B T TR
BRBE I I Ak, ST R R I RISYT T AR
TS, SR R ER AL DA Pk AR AR K
BB, HIV-TB gt # AR 1.-17 . TNF-o 1L-23
IFN—y SEAE R PR R FF I8 75, 1L-10.1L-22 FFHi R
PR 240 L PR - 1 3R K P B — SRR L £ A A ] 22
5o AHA KT HIV-TB M@ R A 40 7
S FRIRIIMLE] BT AR TR  EAMIFE L B,
PKCS J&—Fp | HIV-1 A 15 13405 C(protein
kinase C,PKC), HAPHIF E 9 T8 H 3%
REPEBENG , TERT YRR 1 (5] B G o P 3 241 i) 751
R i SR EEIR YT , A Bl T3k e AR 1
JEYL FIN Z UL Y CDAYT 41 &2 1 , 78 B i 0
B Besl ML PERI /N [RIB RS & LT Bl PR Al 4
B A PKCS RiEH R _FIH, PKCS fE45% A
ZEIPAIATE RN 23 T X S B 9, PKCA] LAGE i
CCRS5 il gp120 Z [a] il AH ELAE FH A2 Z1 50038000, 31 i
TG BT HIV-1 755 A A [R5 3R (Rl 4
A A FSER IR AT HITY, SR, PKCS 7E
HIV-TB /gt 8 25 b 4 F v R DR A i . i
ZH R AR S b B ZH 2k EURE S A7 FE A 1 (mucosa—asso—
ciated lymphoid tissue lymphoma translocation gene 1,
MALT1)A B FARE RS T W g i 32, [A] i
NEARAE T R G2 O, BFFE RN 7E HIV 38K
YL ) ACH =2 Jurkat E4 F1 J-LAT 41 g i A
MALTT #3505 MI-2, 7] DL 40 A 35 sk 26 1 9%
fit C 34 5h5 bryostatin 1 746 F i 40H5ET, 1
MI-2 1 Bryostatin 1 fi¥ 45 & %t HIV W& AR J8& s 1)
CD4'T A A MR IER . {H2 , MALTL 7£
HIV-TB /gt i 255 ke A= & e rh VR FH v R L
fie i o PR, A 5T 5E o Al PKCS 41 57 Fn
MALT1 #1575 PKCS #5150 A1 MALTT 461
FIXE HIV-TB B Ge 3 40 B G 58 N 24 B 2, #R 3
HIV/TB XUHE &G o PKCS F1 MALT1 B9VER, Xk
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— LU HIV/TB B Sy ) & m AL L K B i6 B
A EE B RN HME, REDT

1 &R 5 A*

L1 — ekl IC4E 2021 4F 6 H —2022 4 8 H A}
DX 5 — N BB BESIR 1Y 4 451 HIV-TB JL/s 35 .
HIV-TB B ENAbRUE: BEWH E TB AL WiksiE 1
JELUTF AR — 2% IR A DU AT B PHE 2 IR IR AR
FFRFRPE 1R, [RIBF S5 AT B R 3% B 1R, 9%
APURRFT B PHE 1 IR, IRl SRRl 4t A% ; oo
BRGSO R B R SR PR AR SR 45 4% ; 5
NG SIS, [R5 A% AT A% W AG I
P SRR A S A% ,  [RIEH SHAS Ay SRR 45
¥, BRI HEI2 s SO e HIV (2 Wrbnife . 2 830000
2T PE R, AT G 4 3R B 5l A B 3% o 0 i FH
PE, S5 ZEWE A1 X IR B 4a ] O SO I S %
BIAPEE . HEBRARE . 5 IF BT A AT RERZNA Th17/Treg
SHALAPEN , A58 IR | MR R G S 4 2H 21
PIRG4S SR 3 A W b X 2 — A
REREE AR S HALEN, g B AR
HHFR NI E IR E

1.2 71k

1.2.1 AME i B AN (PBMC) B9 43 B 515 5% BF
YN S BB T AR Bk H S R 25 18 T Tl R
5 ml B ER KM AFZE 41500 1U/mL)2 ml HiEE, H
PBS R M B 2~3 4%, FEA R A 6 ml $i5E
FRIK IS R SN T E A 4 ml ik
YA A3 B 10 ml B0, KSE B HLH K-
B9.0>(400 /min, 20 °C)35 min; B.0JEE NN 32,
BRI PBS W, T E JEE 21 40 AR 2
L, w2k AR o B, 7 L 2 B A —
DLEAANRZ AR F 00 168 = 55 2 B 784 i PBMC,
MEMWAEE =552, I PBMC B A J)— 50 ml
BLE T IS AELL EARFR PBS, B5.0:(300 r/min,
20 °C)10 min, F L7350 mIPBS H 2400, 5.0
(350 r/min,20 °C)15 min, ¢ &, il A Buffer( PBS+
0.5%# “E 54 175 +2 mmol/LEDTA ,pH7.2)2 ml, F
Y.

1.2.2 SE 341 #5050 PBMC W MLER 375 70
42 - 75 AR BRAH ORPEARAT AR ) A B106 ZH[PKCS
041 77 BJE6-106 (B106) Ab ¥ 40 Jifg ] .MI -2 #1
(MALTT #J0 4l 551 MI-2 &b 2 41 g ) \B106+MI1-2 4
(PKCS #1157 B106 5 MALT1 #1571 MI1-2 3t [A]
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Ab BE AN )3 ANl 4, LS PKCS #1455 A
MALTL 45505 HIV-TB J8 % & 41 itd e 28 13 245 14
A

1.2.3 A 45 2 A AR KT B PR T2k K D ta
ARG Th17 248 A 7K 5% AT A B ARAG I Th17
A9 7K - (Human Th17 Staining Kit, A Th17 Jeffi
FEr, W FATHIREEY) ) o IFEARRE X BRAS TR
100 wl 40 2R i A8, A S pl Anti-
Human CD3,FITC A1 5 pl  Anti —Human CD8a,
PerCP-Cy5.5. B AR S] , EIE T 15 min, B4
HIA 100 pl FIX & PERM Medium A, Zi%IRA), %
HLEEEIE R 15 mine BEMA 2 ml T 1xFlow
Cytometry Staining Buffer,300 g £§:(> 5 min, 5% 5.
A 100 wl FIX & PERM Medium B 1 5 pl
Anti-Human 1L-17A,PE. ZHIRA], FiREHOLH T
15 min, FEE A 2 ml 1xFlow Cytometry Staining
Buffer,300 g B.0» 5 min, 3¢ 3. B IA 500 pl
IxFlow Cytometry Staining Buffer &, FHLAZ I .
@ ELIAS #; i 1L-2.1L-10.IL-17.IL-23 . IL-21,
IFN—y . TNF—ou 7K-2R FH B G 75 IR B 56 ( ELISA ) K
M % 244 1L-2.1L-10.1L-17 . IL-23 . IL-21 .IFN —y.
TNF-a 7K F 4 F 2(1L-2)ELISA {5 &
NHEAIAEA 2 10(IL-10)ELISA 357 & . A [ 41 i
% 17 (IL-17)ELISA i/ & . AAdNn % 21
(IL-21)ELISA X7 & . AP 40/ % 23 (1L-23)
ELISA 35 & A y T (FN-y) ik & A
B F o (TNF—o) 850 &, S22 0 LV B EX )
HATR B 5 AR E S 50 wl TRl hn AFRm
FEA 50 wl FRWFLM . SERIIA 50 wl ZAEW R

PRig bR, i B, BRIRGIRS), 37 CHE
1 ho FEEFLPWRI , BEALIHK VR, %% 30 s, JB
FURUH , WK AW T , S A 3 k. AL
A 80 pl FUZEFIBERGZE-HRP, RZIRHIRS, 37 C
A 30 min, B AFLPVIRIE, ML TEIRI IR
30 s, VR, AWK AT, 12 b HRAE 3 IR,
BAUIMAJEY A B 4% 50 pl, BRIR%1R 41,37 Cil
B 10 min. #EAROEI, BUHEFTRA, TE A 50 pl
SR, AL AR5 ST BV 25 5 . 7E 450 nm
WA E 25 LI OD f . BqPCR Kl MALTI .
Ikbo . P65 UL K IL-17.1L-23 () mRNA ik 509 58
& PCR #9424 ' MALT1 . Ikba P65 VLK 1L-17 .
1L-23 1 mRNA %3k, %219 m A > DMSO,/EH
48 h Ji7 , FEHUASZH 5 RNA, A Trizol 8571, A S
U5, BB IMASE I EE, B0, CEEVRARDINE , 55
OB RNA DIVE, 4G RE TG TN RNA 45
WeBE R SR H Y miRNA, & AR cDNA , %%
e & PCR UK 4 #T

1.3 Gt SR SPSS 20.0 Giit2# 3k 47 4%
BT, ARG X G — I R B SO BRURRAIE , - %
BRI (xts) R , PRALIRIR ST REAS ¢ K556, =
ZH AR R 28 225307 LA P<0.05 SRR ZERA G
TR, P<0.01 FRGiiT #2703, P<0.001 £
INGTEE R R E

28R

2.1 Th17 4K S5XTRZAIAH L, B106 41 .MI-2
2 \B106+MI-2 £ Th17 ZH g /K SF- B W 1 (P<
0.01), W& 1.

FL1-H :: CD4-FITC
FL1-H :: CD4-FITC

IL-17A + Th17 cells
0.73

fo IL-17A + Th17 cells”

FL1-H :: CD4-FITC

L eILATA + Th17 cells

1.75 237

1

10 10

FL2-H = IL-17A-PE FL2

BERam

102

-H :: IL-17A-PE FL2-H :: IL-17A-PE

s A XA ;B MI-2 41 ;C: B106 41 ; D:MI-2+B16 B 415 E: Th17 431t ;"P<0.05; " P<0.01; ™" P<0.001

B 1 PKCB = MALT1 #IFIFI3E HIV-TB B 4MNE ML Th17 dAa7K RS0
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5 2.0
10° 3
o 3 wv
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E:I' O 1.5+
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< 7 T IL17A + Thi7 cells = 1.0
[re 1.65
R
1D1 |
3 0.5 4
0
1o ¥ L RRi | LR PR | AT T u-o- \ b fp ‘»
10° 10! 10° 10° 1ot o Q ¢ N
00(‘\6 Q;\ \‘} bx‘h
H - IL-17A o
FL2-H : IL-17A-PE D %‘\ E

A KHIEZH ;B MI-2 41 ;C: B106 41 ; D:MI-2+B16 B4 ; E: Th17 E 431t P<0.01

B 1 PKCS8 = MALT1 #5734 HIV-TB &&SME I Th17 ZHAE/K FHI 500 (4F)

2.2 RAEHFIKF B106 5% MI-2 H b fifi FH ol i &
A RN E HIV-TB B RAE RN, F£IHN
IL—-6 1L-17 IL-23 .IFN—y TNF-a IL-10 Pl % IL-
22 M B 4 25 R B (P<0.001 ), {H 19 2 B 9+
BERF(P>0.05), WA 2,

2.3 mRNA %35 $H1 PKCS B4 MALT1, DL K
HEE AT S AR 1L-17 .1L-23 B9 mRNA 323k

0= IL-é 50+ IL-17
Ew
5 1
=
= 4
o 20
=
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+£= 20
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)
2 10l
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o & o M3
8 g !
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&
ﬁéﬂ- :‘h
E 5
2 &
o 5
£ E
= c
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o
o
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Concenfration (pg/mL)

(P<0.01); M PKCS 1] {3 F& A% MALT1 P65 (¥
mRNA #ik, B0 Ikba B mRNA 7K (P<0.01),
P MALT1 7] 5 2 3% Ixba AY mRNA 7KSF I (%
i P65 #J mRNA #3A5(P<0.01), [al¥E, HZ B 5
I S T HLR, 25 5 i 24 L (P>0.05), 1L
Al 3.

IL-23

TNF-a

s b

Concentration (pg/mL)

-]

&0+

20 4

Concentration (pg/mL)

A IL-6;B:1L-17;C:1L-23;D: TNF-a; E: IFN—y; F: 1L-10; G : IL.-22; ™ P<0.001

B 2 PKC?8 = MALT1 ##I5IX4 HIV-TB £& 50 I 2 E E F Kk F
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1 : A:PKC3;B:MALT1;C: Ikbo; D: P65; E: 1L-23;F: 1L-17;"P<0.05; " P<0.01; ™ P<0.001

& 3 PKCS =t MALT1 #i#HFI3¢ HIV-TB & SME A SYK,PKCS MALT1, Ikba XK P65 &R R IERIFIN

31itie

HIV/AIDS ##% 43F TB e Itk sa iy 4 9F
YL JRYL T HIV 9 B E e R G, Bir LR K
FEIN T SR A% TR A XU, T JER e 5 A% [R] o 1 25 R
HEHIV AR R, HIV R AN FE S T
IR L2 (R 1 2 CDAT 3k L 40 it ) ) A RN i
b B G E DI REBRFAT, 3 23 XA P 19 2 1 4
Jii B F (3% IFN—y TNF—ou 28 ) B 43 W6 77 A 520
SR, 3 S 20 i R - S i — 25 30 ol B AR 1) G 28 e
1. K, 78 HIV/AIDS B35, TB &) TR 4 S
FEH, 2 288 B VREE R 0,
HENEOLT TR BT ) NF-kB &2 T35k
EMZREIEANE GWRe S — - d & A
IkBa Z5 A B—A 48 = IR E AW 75 —RIRE
AT, NF-«B 8 IkBo #4716 P o RSB C
A7 & (rheumatoid arthritis, RA) BIBT 2 H, 7£ RA 11
FHA B A S DG T T R ZH 2 2 T RSN B NF-
kB HITEAL, FEOE BRI KRR T 400, DL CD4*
T 4R 3, BOE Y T 408 AT 72 A 1L-2 IL-4 . IFN-
v ML, 2 5 RA SRR L0k R, FERUE
WG W4 NF-B B9800 | 38 i 9895 1L-8,

K

o8

MCP 8 fafb R 7Ry RIL , SEAR K 1) 5% 20
JL R AR, | & A VR RIS P B A o
NF-«kB HG A 22 UE vWF 28R Tk, &
BEVA 1 BN AT, AR FE S AR T e, A AR
FRUIC ] PKCS AT A2 HIV AL HH 396 SRR R
S S ) ZETG S TB 41 h il PKCS 2
= LR,

EARMF I, 0 PKCS 5] MALT1 A 4% i
HIV-TB &1 Th17 Ziii4icE M, 5 Parihar SPAE!
FBIFFE 45 SR  ASBIF ST 45 SR8 B, BRI 1 ] ke
AP PKCS 5 MALT1 3701 45 & il HIV-TB Ay
RRER, P 1L-6.11-17 1L-23 IFN—y . TNF-a .
IL-10 LUK TL-22 Ak B34 8 25 T R, (HPIE B
FE I ERL R . 1] Parihar SP ZEU8IYE TB sh 44 A4l
FIRFFE R B0, ] PKCS Jim 76 il 1 v 40 it IR 7
IFN—y . TNF-a . IL-6 F1 TL—10 £ B 2140 .
S B JE R AT BE S PRI T 5T X G2 TR, H. Parihar
SP ZEUSIRIF 5 R BE & HIV YL, 45 et v] fE &>
A —E R 255 AT WL, I PKCS 3¢ MALT1 7] 52
M HIV-TB /8R035 S AH G L PR ) 2k o

{4 PKCS B MALT1 $40 NF—«B {5518 %
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HAHOCHE ] mRNA KA 7KF By o8 /b A58
it RT-qPCR J7 kA A PKCS B¢ MALT1 FHEK &
0 J5 MALTI . Ikba P65 LA K 1L -17.IL-23 fY
mRNA FikACE A&, 1| PKCS 8¢ MALT1 7] 5@ i3
] NF-xB S AEM BEH5PT HIV-TB B 58 [ - BE
FERFFE R FE AR HIV-1 (4, NF-«B
T S ) SRS T AT HIV -1 JEH p9 %% 5%, S8 HIV
SR KEERE N o XSS5 BOFF TR B WA
WS NF—kB 3l BRI ARE R BRI, IRBT 45 4% 51
FEAT B B S , 25 M ] NF-«B 25 (15, 0 mT RAPR
S A5 RO TR A SRR e

25 L RTIR  ABFSCIESE T AE HIV-TB 5, 1)
HIPKCS 5 MALT1 0] 52 M HIV-TB /88 &
JERR G A0 L R - g 238, JFaE— DB AR T
il PKCS 5% MALT1 J2 i i NF-«B i i & % 9 5
YEHR
S 23k
MFREEFZCIRF L BB LEERRERLES
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