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Abstract: TGF - B/Smad signaling pathway has a wide range of biological activities and plays an important roles in
regulating cell growth, adhesion, differentiation, cell dynamic balance, and immune responses. The higher activity of TGF -/
Smad signaling pathway may promote scar formation, organ fibrosis, immunosuppression, and late—stage cancer progression,
while low activity may lead to inflammation, dysplasia, poor healing and oncogenesis. The function of the TGF - B/Smad
signaling pathway is extremely complex and can exhibit inhibitory or enhancing effects on immunity and inflammation under
different circumstances, but immunosuppressive and anti—inflammatory effects are dominant. During HIV infection, the TGF~—
B/Smad signaling pathway interacts with HIV in a complex manner as HIV proteins tat and gp120 can induce TGF -3
expression. Meanwhile, this signaling pathway may also play a role in HIV infection and replication, latent virus reservoir, host
immune deficiency and HIV-related inflammation. It is worth noting that even though TGF—@, which mainly exhibits anti—
inflammatory effects, is induced by HIV, high levels of TGF~ do not seem to inhibit HIV-related inflammation. So far, the
relationship between TGF—f/Smad signaling pathway and HIV infection has not been elucidated, and its role and mechanism in
HIV infection and related illnesses need further exploration and validation. This review summarizes the relevant research
progress on the TGF~-B/Smad signaling pathway and HIV infection, and provides a reference for further understanding of HIV
pathogenesis and exploring strategies of AIDS treatment.
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terns, PAMPs) , 1195 # RNA . DNA , J#3% [ 4 5 982 )2

FE AR5 T 1 (retinoic acid inducible
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R & AL (cyclic GMP-AMP synthase, cGAS) \ T#L %
% 5 % 1 IF116 . DEAD-box RNA fi# it i 3X i %f
(DEAD-box RNA helicase 3 X-linked, DDX3X) Z£",
16 2 1 8 S — 5 TS R T IR B2 , [ I s
A RE B HIV A A2 59 2 52 ) AR AF e 1
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PR 73 o 20 8, A0 AR A AR I T (TGF-B) il 1k
& (activin) & TEE &4 # H (bone morphogenetic pro-
tein, BMP) | 4 & 43 {6 A -F (growth differentiation fac-
tor, GDF) %% o Wi L 3 ¥ 1 TGF B 47 3 Bl 5 4 4 -
TGF-B1.TGF-B2 1 TGF-B3, i TGF-B1 fr 51tk
e (>90% ) , i Mhfe it o Z AP AT LS i TGF -
B, 4 ffL 53 W6 1 TGF - LATE IS ML “ /NI IR A 1K
(small latent complex, SLC) 5% “ KR &2 & 147 (large
latent complex, LLC) B S AFTE , i # & TGF-B Al
AR AR O (latency associated protein, LAP) , G E
£ & TGF—B . LAP F1 ¥ fK TGF - B 45 & £ 1 (latent
TGF-B binding protein, LTBP)®, ¢ 5- 4645 (il 35
F pHEUEEE M A AT, TGF-B MR
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Smad # K #8115 508 1% 1 TGF - B i K |
TGF-B 32 /K F1 Smad 3 H Z KA . TCF-B K
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i AR E ) =AW, 1 TRR- 1 B ER AL 1M I3k
1% o Smads 5 112 TGF—B 8 51 i 15 5 P 2 e ) 4%
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F2 B 22 B0 1Y A LN p38 (p38 MAPK) fif4h
& 5 V8 35 I B (extracellular signal —regulated kinase,
ERK) . c—Jun 24 235 2 F1 8 (c—Jun N-terminal pro-
tein kinase, JNK) , 5 2 3 16 5% 5 B8 WL B — 3 — 4 g
(phosphatidylinositol 3 kinase, PI3K) . Ras #H 1Ll %) GTP
fifi (Rho—like GTPases) , 2 ¥ 17 TGF-B £t #LiR 12 1)
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2 TGF-B/Smad{sS@EMEWFiEH
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TCF-B1 /NS EAEBEM 248 B RAE
3 HIVE:Z3t TGF-B/Smad 5 5@ B I 2200
TS S %, HIV 38 15 2 H Tat 7] 355 TGF-B
T K 1O A IR 1 gp 120 FE RSN AT LA S 40 A 1 o
MZ AL (peripheral blood mononuclear cell, PBMC) &
FIRTGF-B M, (HE, HIV F A RENL (A4 2 IR 20 i 43
WTGF-B ™, &F HIV Y H RN TCF-B /K P I&&
Th A R LS R I A —F, HUANG %5 38 HIV
YL H FRIR TCF-B1 & THERRE N, TEFF R YU #1677
12 A JG 8 RREARIE 1, 1ZADI %" & 3 HIV gy
H LI TCF-B 1 HAK, B HIV B 35 R e 1,
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I AR PR HIV 3E A 40N, ] DA AR A 5L 28 miR-
NA FE3R 1 FEARVE AR HIV &K, 78 A L A%
DUHT 4 L, TGF -8 2 3k B IR CD4 . CCRS i CX-
CR4 Z ARk, WM BH 1E HIV HE A 41 ", 38 38 i 5
5 s T T SAMHDI 23k 1M 3 ) HIV 19 &
PO, TGF-B A4 HIV 7F CD4*CD25 T 41 il N &2
e, HIAE BE HIV 6 B 40 b &2 56022 A 4 2%
B, A IS 0 235 SR T DR TGF—B 1 ) | 4 g A
A K 240 i PR () A [ I AR 4, 76 A R F 5 Hh TGF-B
AR IEHEHIV Z ], A 2RI HIV & 6©,
5 TGF-B/Smad{zEi@ ¥t HIV BiE R EikiEm
=21

TGF—B JL-F-52 Wi [E A G 5 FARTSHPE s R
25 20 B RES , FE A S I, TGF-B AT il HIV
JERYLF B AR R A5 I (natural killer cell, NK cell) B3
A, RPN TGF-B (50 ng/mL) ¥ /> NK 41 i 43
WA il B, EARAT R G U5 1, TGF - B 7EMR AR 55
¥ vh ] 5 5 CD4*CD25 T 40 il ¢ 34 Foxp3 T % 4k
Treg™, HIV JBEYL ] Treg 422 , 5 T 40 il ) BE 45t & Al
G B ] % DDA 2 R I, TGF—B L & Fa 32 41
R Z —, Aad , 7E/N RN SE 5 |, Treg 41
34k B o IR 32 3 TGF-B 52>, TGF-B ik
Al BE 5 HIV B [F] 42 #F CD4* T 48 i 78 727, 1t 4,
TGF-B/Smad {5 5 1l §& 7E 4 A 2F Ak rh B F AR,
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TGF - B 3 o 41 il 32 <& I B2 40 i 35 38 /s
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tion protein—1, BLIMP—1) , NI #1J1 il HIV A% s i 72
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CD4" T 4 j (A2 A8 B8, DT 507 HIV 1790 22 19
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B 235 IR T BT CD25 8 #5840 i 15
PEMNTT I D HIV AR AL, TGF - B/Smad {5 5
FEIENIL Rl HIV W AR 2 2 , T R T LA 1
A R AR SR 55
7 TGF-B/Smad {5 S 1& BT HIV 8 5% K B 5411

SR BATFFEERAE A S5 B S 1 5 11
CD4" T 20 f A W FE 3 A RFAEY . HIV ARG AAE 23 2
HIV YL e A AR S AE O T A AE , U H A2 AR
PEPIR ) — > B AP, HIV A OCRAE ) &4 5
e PEWOE B AR Wy B 6 F1 G ZR GE R PR AT R,
98 52 1A T IR 0TS R Y (immunoreceptor tyrosine—
based activation motifs, TTAMs ) /52 52 1A % 22 15 311 1
F£ ¥ (immunoreceptor tyrosine—based inhibition motifs,
ITIMs ) {5 5 38 B cGAS =12 2 R A 1~ (stimula-
tor of interferon gene, STING ) {5 7 il % Fl TLR 15 53
B2 T HIV ASCRIE R IR T, TGF-B/Smad {5
T TE A AR N T A AR AT E ] . TGF-B #A
e — MR K BJEAE HIV A OCARAE (4 FH
T W o WFFE R, Smad3 ) MH2 45 14 35 1] i />
HIV -1 Tat 75 5 B 1 50 20 0 73 6 2 E K7, 7T g
B F 98 HIV i 2259, #2878 TGF-B/Smad {5 5 18 #% 1]
AEHAT S0 HIV AHOCRAERYAE T o (HJE , TBR- 1 3%
PR w] LS B e A K IR F BB 1 (transforming
growth factor B—activated kinase 1, TAK1) , fi NF-«B
R T | S S AE BB, R 1 NF-k B 3 A] L) 155
Smad7 FIKMHNH TCF-B 7 5l #", X452 2% fff:
MR FE,AFEFR ) EF A RERE T TGF-BF 5
T S A BEAN A HIV AH SCARAE
8 BHEHFRZE

TCF-B/Smad {7 5 # S5 T IRNRZ BN
PRI AR, IR A 2 o 20 B AE IR AN 2T AL b
IVE IR 82 | BT Xz B ) — 2L 25 Y D b A T
I RIS B BE . TGF—-B/Smad {55 3 I 78 HIV &Y )
FOAR GBI Th R VE IESE i 20 o R At , ABIAT T
FEH AL, 1238 i BE T BEAZ B HIV YL 20, )
AETE HIV /Y Z0 AL i ke 5 24 1, i 2R A T B
TGF-B/Smad {5518 I 7E HIV JEe it 4 v 4 FH e
BLHL % FHRA T A HIV B BORHLH , Ry 304
TR A BUR A L AR AT X TGF-B/Smad
I S R T RE R | SO N R G g R
SiE AR DG D7 T T REWF 9 . Ak, b 3736 B R ] R
il HIV @ gL A ] , o n] BB i HIV gL A2 ), i
PEAEATRNG BL T A A H HIV S A i /R T, PA
L ey i 42 3 g R AR DR AP A T A — 2D AR )
TCEEESHMERR AT DA T & 501
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