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(HIV) 51 % By 4= B M5 . #1LIR F AR 3 [Chemokine (C—C motif) ligand 3, CCL3] 1 Jy#afk K 5% ) 51 2
By, TR AR AL FP S AR AR B M 6. CCL3 3l i BEL I HIV FEARLANM, 805 Soe 40 15 58 B 35
RET, FEIRT RAE SN AN E M BRI I, K45 o B AU RE RSB AR T . R FSE R CCL3 PR 5 D%
FEE TR . CCL3 Z8M L RS 505 5@ 52 i HIV /K & RO 8 . 2538 T CCL3 3@ i BH
HIV-1 FEAGIEANE . V5 SHURTEE BRI EE W], LS 2 35 AR (57 BE PR HIV e Kt e ) 52
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Research Progress on CCL3 in the Pathogenesis of AIDS

LIU Yuanju, LI Xiaolan, LIU Jie, XU Yinde, ZHU Yun
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University, Kunming Yunnan 650101, China)

[ Abstract] Acquired immune deficiency syndrome ( AIDS) is a systemic disease caused by the Human
Immunodeficiency Virus (HIV) . Chemokine (C—C motif) ligand 3 (CCL3), as a vital member of the chemokine
family, plays an indispensable role in the pathogenesis of AIDS. In the context of AIDS, CCL3 exerts significant
antiviral and immunomodulatory effects by preventing HIV entry into target cells, activating immune cells to
enhance antiviral capabilities, and modulating inflammatory responses, thereby influencing disease progression.
Numerous studies have demonstrated that CCL3 gene copy number, specific T—cell responses, CCL3
polymorphisms, and the signaling pathways it participates in all influence the development of HIV and viral load.
This article comprehensively reviews the multifaceted roles of CCL3 in AIDS, including its ability to block HIV-1
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entry into immune cells, inducing the expression of antiviral proteins to inhibit viral replication, as well as the

influence of its polymorphisms and alleles on HIV infection and disease progression, aiming to provide novel

theoretical support for AIDS prevention and treatment strategies.

[ Key words] Chemokine; Chemokine (C—C motif) ligand 3; Acquired immune deficieny syndrome

S0 SRR ARAT I S 82 BRBE 255 E (acquired
immunodeficiency syndrome, AIDS), H % B
( human immunodeficiency virus, HIV) J& 4 5] iz |
S — Rl BB I AL Qe U, HIV AR S
CD4* TR LA, FEGRBERG B, WS
X HAB P (Al RIS | il 25 A% KOSk g ) 1Y
GyEYE R DL R R & RGO REW, BT H
P R AL AP AL R B R, SOE O 4Bk
NS TPAEGUR EHORPR AR P, 2 2022 AR, R
B N M AF I 79 AIDS S F M A T, Bl e
BIECRRLE B, T IR ARG AR BRI SR
f B3 TS BFSE @R, CCL3[Chemokine (C~C
motif) ligand 3, CCL3] 5 H.5Z{k CCR5 454 fE
WEME HIV-1 6514k, HAEH CCRS 3
PUR (A S5 2) Al A 2 BH (R HIV A= FA 6
SR, CCL3 #M I HIV (4 BB i A 52 4 1
ARICHIELR CCL3 2 5 HIV il i e B iF 58 ik
&, AR BESRIE R S S %l T
AT CCL3 BYAPEFIBL , S S0 B9 I6 97 7 1%
FIPE I A TE R Y5 S B A 5 1]

Fas
signaling

T-cell

1 CCL3 WEARFESIIEE

CCL3, Rk N E W 4 i P H -1«
(macrophage inflammatory protein—1 alpha, MIP-1 a ),
JHJE T CCIR . 1988 4F, BFxE MNAN# ER
TS BUE WA R R B o> BT AR A T —
S FREEGMERAE, HHmAH MIP-1a 1,
2000 4F MIP-1 o # # 3 fiv 4 4 CCL3"Y, CCL3
TENRTER T 17 S Qe afk, HuTiA SR A 5
H1 92 S AL MR 4 A, T i AUE 25 1y AR B A
69 NEIEERR , HARX /T K2R 8 kDal",
CCL3 BB %454 CCRS, M MiBH W HIV-1 #F A
CDA4* T 20 M A A S B A, X P4 & AN B
M VR AR, A1 S S S
JREE R R EREL, HE— B HIV-1 /9 & 12,
JLIE 1 Z ISR W], CCR5 /RN HIV-1 1
FERLZAE, HY5 CCL3 A EAEH & HF BT
RO (INTAK-779 FI S HL 45 %) GE A RUBH 19 75
HEACD4 T 4. FLUn A Polyl:C Hil A\ 285 3
I J2 4 }fd ( Humancervial epithelial cells, HCEs) J&

1 #ETF CCL3Z LA CCR5, FEMT HIV-1 i\ CD4* T 4RAEFNH fth o & A A A9 IE 72
Fig. 1 Chemokine CCL3 and others bind to CCR5, blocking the entry of HIV-1 into CD4" T cells and other immune cells
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CCL3 &2 U5 iy Gy /)N A M4 e o i 1
ZFARMO T, A0 IFN-y . IL-2 %, XEH T
e CCL3 &tk I F I E T, AeA 80 5 A%
FOE A . T IbR B A0 AR A B 1 AR R A A0 i 5 1l %
SE AR R, SRR CCL3 7E NI Z it
AR DTS 58 G RE J g, Kk P LA ML e S8 B
TR S RE S A S EREE 1Y

2 CCL3 MRt HIV Bt K it BRI 20T

SCUEIRAE Sy — b R e e R T | e M e
W, HRIEHLHIFE LR 2%, W R EZ (5 T M
ZTHAEH, EasaelTm T ess, it
[ g 2 — 52 22 i SAE I 4% . ARk, Hafk A
T CCL3 £ HIV B4 i VR B W B b . P 5R 3%
B, HIV YL i3 b CCL3 /K B 3% Tt el
H 506 % W b HIV=1 RNA 7K F iEA#f 56 1718 4
7~ CCL3 5 HIV-1 Bl Z M ) EHm B R . ILAh,
Wright SM 41 FRAMSCEGFRIT, CCL3 BEA M
il A= S B B B () R AR, T CCL3 R AL G
F % )L D) T I 5 ) HIV =1 R U 200 3 — A
P78 T COL3 ek HIV & H b R 7E/E . 18
BHEEMSE, CCL3 1E HIV B YL AR By BE iy 2635
BB ERES, SUEFRIAZBE P, Sk
I UL E AR, T T HTV R R
(A2 2 R4V E R
2.1 CCLIWEMERMBFERTHESHH HIV

R

CCL3 114 8540 5 R 1) R 28 AR 21 4 1 BB S 1
& HIV HUPUR BB OCHE, Mot &I, BHE LA~
1) CCL3 L C-C HfF R HIV-1 R 5 8%
PEAASE, 1 T-T HA5ALS HIV-1 $KPTiEtSe, H
FeE BRI A 5 HIV-1 3Pt BEMA 2, 5
s B DL g AR IO BE B E L, CCL3 Y
HapA 1 SuA5 RO i LGB s, a0 ffsi 24 )L
AT 5 1M Hap—A3 W) 5 7 B 1% 5% IRUS: 385 A3 ¢,
SRR M 5C, B4R HapAl 55 CCL3L 4% Il
BOEASC, (A BRI Em R Em, £—HEK
(A7 RV BE B 5 AR AR, SR, Je H R R
()22 53 R B /R P & oK ST, M TR R
2R PE R AERE SR PE ) I CCL3LT £ R 5 DL 4K
595 B kA =2 (A1 1 AH DG 6 R ARt —25IE S CCL3
SV R A R 2 AR AL A A HIV R 2425 25
AT, CCL3 S L (4 RAF A A% HIV-1
A E ST, HAAEARE2Z 7M. CCL3L1 %

DK 4 DU 5 B 4 A OG , 1 — 2Dk S A |
YEH o RIS TR A BRI A% A8 R AEAS R HE
RN, S HIV Bia S fRi i . R .
2.2 CCL3 &HMEXHFMX R Z Mg B

EZR5¥m

JLAE CCL3 M HARSCHE I AE HIV/AIDS B 53 h
B E B A B2 NAT, {H CCL3 Z &M X)
HIV B & J A 52 il 75 TR AR ST 20, LA g B
EARPLE] . Sent i aFsR £, CCL3EE iy
SNP2( 411 rs5029410C 5 rs34171309A) 5 HIV %
BE R SORGL A OG, Horb, 155029410C 53¢
5% B9 5 40 A 56, T rs34171309A 1) 55 14
HIV B K& A . Gonzalez E 52 MH R T —
AMLE P CCL3 N2 T ISNP A BARERY 2 B0 fs
RIS AR 2 N (AAs) SFHIV-1 J8& e g 4Bt 71
A, TR 5 RO 77 36 [N (EAs) fin i i 2
R (AIDS) A Ko FEFIXEEHSY, Modi WS 22
1E 2006 AEMIIF ST e — 0 R B, fEAER R E AT,
=0 T CCL3 % K N A SNP( 546566437,
ss46566438 Fil ss46566439) 1E = & % #5 (H 5 52 ok
JRYLHIV-1 AR 8 6 8 T o AL Z T,
FERCN BT LR N, A~ BEAH DG Y SNP I 5 5
TR B JE = AIDS A 6 . X 2L SNP 5 # T
36562 bp X4, T T CCL3, CCL4 1 CCL18
SR BRI, TR IR AR B
ANF-AE, BRI JGEE BRI G R 1Y SNP i A
BRI R, T KA R | HOR 4 Y 2
PR 53 B DA % 2% B R -3 VRN IR 22 BHAE T, DA
H—PHE7R CCL3 LK AE FAE HIV-1/AIDS &l
R VE T . BeAl, IR AR 22 St R RE S I
CCL3 ZEM SR C R, XiE—LimiH 71X
TR E e MR B, BN, TIPE AR
i) CCL3L1 JEH 45 DL S HIV ) J8: TG i 35 A5,
HERGRBRA — e, X—RRER T
CCL3 LR AR FAE HIV-1/AIDS &R HL i 6948
A HE PR SR AR 25 S A BT AR (A

3 CCL3 fFEHIV/SIV Brhpy 2 EREER

3.1 CCL3Eid&MEmMpiERT HIV

£ HIV K& STV YL BF 58, CCL3 /E R —
FhCHEE AT, 2R, Z2BE0 B LS
B RERN . PRI, G CD4* T 41Md .
V1 TYIM . SAZANf . B A & NK 40,
TEIRYL J5 B 43 W CCL3,  LIAT A BH. KT HIV 955 35 14
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AR FAL #5132 kg i NK 40 8, i &k
NKp30 ZZ (R F R 7, % EiH cCL3 ik,
T3 SR ALK (4T HIV 82 68 1 538 i e L%
Yt HBV 1 HIV/HBV 1 8, NK 4 ffg Jig 313
ARIHRAE, Hodh 263k KLRC2 (9 NK 4 i £ BE 5
FEE R CCL3/CCLA B4, X ULHRIE 5 i3k
FOME, MIRYT R WS AE T H7 0 DL g B [RIA,
PN E VRN R Gt AE 2 RPN R 2 (AN e 2
PREERE . I EREER I SF) Ml R BlccLs,
W2 55 RE A i -, g —2B I gE A,
CCL3 75 2z 1 A Bl 3 Ny STV —1fH J] 4 455 154 ey 55 L 1Y
SEAE 11 B 5 200 M RN 20 B AR S R 4 8 DDA O
XL i 42 CCL3, 155 CD4* T 4B MU ) 552 4
T R W Jey 008 B 1 B sk ) [RlEE, HIV-1 /Y
Nef £ 15 CXCR4 244 B A8 B AF FH AL BB 0 41 i
B CCL3, S 5 pe M il 224 506, i —
R T CCL3 78 HIV B iy DI RE S . (H
BB R, 16 HIV/SIV YL S 2500y AT IF 5 ,
i 441 Bf 43 96 19 CCL3 BEfZ T 5| 223K CCRS B4
AN ARE R FATFAE, DA O 955 75 1) 52 o A A S
N, X — R BN T CCL3 155G 27 1% 376 Fl 5 28 1
P B
3.2 CCL3ZE HIV {ERE 2@k

LR EW, CCL3 b2 b1 AR AL
MWt S N GPCRIZRAMG B[ S, dil i CD44
FAELMGRR TG MM NG5 @, W NF-« B
{F 5, XL EKAE HIV AMEHE 5 0058 0 24
RIEE B RBEEERW, FRER RN,
NF-« B {5 518 B AE HIV-1 B fE S8 150h
B s TAZ DA, B REREAR U R R R Rk,
MRBAE—E BB LI R AR A, R
HEFamZm ™, #E—L MR, NF-
k B 5 TNF {55 W AH B AE X CCL3 7= A4 LA &
HIV-1 {5 st B mE W, Fik, NF-« Big
A B E Y R T ] RE X HIV-1 (1 —Fh A i 520
TRIT RIS S — T, SLAME7 /E A —F
REPFE T, A NF- k B {5538 K 5%
A TE M, AT AR e s PR s i R R
YER . SLAMF7 {5 5 (W 3#0% AL BE T I CCRS 1)
RKik, daeHINRE B HE T (NCCL3LD) K,
X — & BN PR HIV YL i F s i 22 2 438 1580
IR A 52 R, 8% SLAMF7 5 CCL3 %1k
- J NF- B {5 5 3 4 2 (6] (44 40 B AR FH AL
AAA B F I ATHE A BRE HIV BG4 G5 55
PR, WS ATRE RN FF KA X HIV A58 B G e )85

JPR IR AE AL AT, D 3L AR R Y
it

4 CCL3EHEABRERRRSHIER

e L W Lo M A B A I W B2 (female genital
schistosomiasis, FGS) ke #ifHE F, REEM
IFJ ) e A 4 o R -k B I W 3 25 5, HLFGS 1
PHEL = % Th2 I (AL 45 CCL3 A5G Y T4,
IL-5) B Ae RINTRIBEFH LT, ##78 FGS n] fig
1 o O AR R A R ER , JE R CCL3 AH R
TRk, G HIV-1 Z) 8BS ARZKSF90 22 1
iESEE 1Y CDA* T 4% SRR R, SRR
il #AHEL, H CD4* T 40 i B A7 MUK 19 mRNA 3£
B, RS HIV &R 5 CCL3 3% 1,
XA REARE #E HIV -1 521 I fih 2 i i v OR300 )P0
T, DIRERGEEJC 16 XU B4, Mi7E HIV 5 2 5% 107
B B P AR i b, SAZ AL CCL3 Rk
B3 R, S5 SORAME PR R X T D RE %
WA, XA S KR GPEPT HIV L DA
KB AR R, ARG Lotk A
KN CCL3 284 L K 7 /K F-im T 5 M, W RE 3k
T B S G A% FLl I PLS-DA AR AU S50
ARSI, CCL3 JE 8 K+, R W HAE M5 22
S S B G R B A HIV i E 4 R bl AR
FIBO, Z5 1, CCL3 7E HIV Y b R & 44 HL
XU VR - e R 5 1TV Mo 595 H Bk AT 4
HEI B S RV R B 6 HIV B 2k AR
o T XURSE 5 SCRBTEARFE W BE T R HUmREEE N
B AE ERIRGENE , RS2 HIV B
XA T 18 A ARG S AR HIV LAl
) 2R

5 CCL3 T HIV Biiar RN Har=

WFFERIWT, fd AR WA 2 BB 2 1 (ebola
virus envelope glycoprotein, EboGP) £ % [ HIV %
FEREURL AR W R HIV RS e ROV, RS
SEARHE Th2 20 K CCL3 76 e /) B 20 i v
FIERIK, XA BT HIV &G 00 4 S0k,
I Sy 2 T SEDR A I )BT 2R HITV 2 i SR A3 52
FEPT. Pem v CCL3 ARy W& 8 1 LA
PAPEPE R T R SOV P B S T, O HIV B2
AR SR TR AR Y . TR A HIV-1 J&&
Qers /AR, CCL3 TR REIRYT R G o B 3R 1K
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YL IE AR N Y e ROV ARG, SRBIHAE HIV
G RAE T R PRGN, AT REAE M HTadi s %
¥ B85 1A JT (antiretroviral therapy, ART) K AN
PR, A BT LA U S0 s w45 SR 0
UEAh, BEAEFI LS T ik b X (Y HIV 5 5% 1 35 B (pre—
exposure prophylaxis, PrEP) X & i /x , CCL3 5
CCL4 1 PrEP THUR B35 L7+, i B Wrm &5
CCRS5 HIV-1 32 (A 3 He g sm B 7 8CR ,  i
T CCL3 7€ PrEP Sug i 1y P iRz fr, FF o
b PrEP SEmg SAHE TR S, L5 F TR, CCL3
TE HIV FERITF & Wb S 259R 97 h B s
S, ME R HIV 4R S P s S0 1) SC B TR 7
FEFET EboGP PhI Y HIV J5 25 L Uk RE 1 Sk v
REEEAMER, B HIV B & T RE BT 4% 5
v JE R IR IR RN S P2 P R A Y T
TERREY), NIRRT RCR | JHRIG YT 7 e it
WHiE ;s 7E PrEP KBS, ANURIE T CCL3 7£ PrEP
eV AL RO AE T, T E oA — 2k
PrEP #EW% . & T+ HIV F P 5 B4R {1 1T = 2Ry B
PRI TR LR, BAWBTER ARG (PR
T FH IS

6 NG

CCL3 BN —FpiZ Ltk W 7, 7EWLIARST BT
HIV 2 SIV Bk e, BT HZER, £
WM BIHRE S . EAMEENS BT H HIV A
fRid fE, d AR ISR S, B PURN TR
H R, MIEE— L3 HIV 2 8. sk,
CCL3 7E 45 50 58 40 i A9 0 55 5 TG J T Ao [m) A
RAEH AEER, ME T — 10 A
() G 2 4 . sk, R B 4IAIRE CCL3
FE HIV B p i d 2k, (B BRI FHLET
A Z K2k, FAlJE CCL3 2 8Pk Wl 52
HIV 1 G e b i AL, LA S AS [6) o 3gofn A B op
CCL3 2B M i M e 22 5, X 86 n) AR iR
Reffdke, N T IR CCL3 5 390 ¢ 2 i B
FE R TR R YT RS R AL L R, RIS
TR NZ N HATF . B, YAHP CCL3 2
AU BAR R HIV A5 kR bLgl, LR
[F R[] CCL3 JE [ 2 38 %5 HIV Zj gtk K B
R ELARZ ), AP IR YT R W 1) i it
URSEA S Al . LR, R AR CCL3 74§
SE PR T HIV BG5BT, [ 25
Wl R CCL3 22 2515k I & 8 110 3L 326 s 19 Bl A

TRITRNE,  LAE s HAE AR TR) 0 PR b ) DU A
o, JFRFEILAE HIV IEWF & . TR X2 WiE9T
FRORT S, AN, KT HIV R R, BF
CCL3 B HCAH G 245 Wy A A FH axb 2 v Ay i 24 12 1) it
WEEET, LUE ARG TR, BEIAIT
ROR . 25 FTR, CCL3 5 3000 4 BIF 5 45 A%
IH) BTk ik S0 . M Fr8e R A e,
SEHA T 4 L R CCL3 7E HIV B b il 1
FABL, R0 H 22 25 P 7 G2 10k % A Sk o) A
RS, S SCEERR R B IR SR AR 0 SR B R T
AT 7 4 2 Y R

[Z& 30K ]

[1] Angin M, Sharma S, King M, et al. HIV-1 infection im—
pairs regulatory T—cell suppressive capacity on a per—cell
basis[J]. J Infect Dis, 2014, 210(6): 899-903.

[2] Sheykhhasan M, Foroutan A, Manoochehri H, et al. Could
gene therapy cure HIV?[J]. Life Sci, 2021, 277: 119451.

[3] Morty R E, Morris A. World AIDS Day 2021: highlighting
the pulmonary complications of HIV/AIDS[J]. Am ]
Physiol Lung Cell Mol Physiol, 2021, 321(6): L1069-
L1071.

[4] McEntire CR'S, Fong K T, Jia D T, et al. Central nervous
system disease with JC virus infection in adults with con-
genital HIV[J]. Aids, 2021, 35(2): 235-244.

(51 #AGHE - WAl kIR, BiRin, AR, 46 Frmdi b R AR
X 2007-2015 4 HIV/AIDS #5523 [8] H 4854387 (7],
SRR, 2017, 23(4): 292-295.

[6] Pang X, Wei H, Huang J, et al. Patterns and risk of HIV-1
transmission network among men who have sex with men in
Guangxi, China[J]. Sci Rep, 2021, 11(1): 513

(7] sz, REEWRRATIE S fpi s e (1], h
FE| RGN, 2023, 29(3): 247-250

(8] Xlmimn, FRE, WEHRR. I H T AL A 48 2R
HE SR BB R AT (1] vh E B 24
B, 2020, 18(5): 143-144.

[9] Aldinucei D, Borghese C, Casagrande N. The CCL5/CCR5
axis in cancer progression[J]. Cancers ( Basel), 2020,
12(7): 1765.

[10] Wolpe S D, Davatelis G, Sherry B, et al. Macrophages

secrete a novel heparin—binding protein with inflammatory


https://doi.org/10.1093/infdis/jiu188
https://doi.org/10.1016/j.lfs.2021.119451
https://doi.org/10.1152/ajplung.00471.2021
https://doi.org/10.1152/ajplung.00471.2021
https://doi.org/10.1097/QAD.0000000000002734
https://doi.org/10.1038/s41598-020-79951-2
https://doi.org/10.3390/cancers12071765
https://doi.org/10.3390/cancers12071765
https://doi.org/10.3390/cancers12071765
https://doi.org/10.3390/cancers12071765
https://doi.org/10.3390/cancers12071765

Reduced ability of newborns to produce CCL3 is associ—
ated with increased susceptibility to perinatal human im-

munodeficiency virus 1 transmission [J1. ] Gen Virol, 2006,

87(Pt 7): 2055-2065.

[30]

[31]

6 B ER K% hips://kyxuebaokmmu.edu.cn w546 ¥
and neutrophil chemokinetic properties[J]. J Exp Med, [21] Petkov S, Chiodi F. Distinct transcriptomic profiles of
1988, 167(2): 570-581. naive CD4+ T cells distinguish HIV-1 infected patients

[11] Zlotnik A, Yoshie O. Chemokines: a new classification initiating antiretroviral therapy at acute or chronic phase of
system and their role in immunity[J]. Immunity, 2000, infection[J]. Genomics, 2021, 113(6): 3487-3500.
12(2): 121-127. [22] Vega J A, Villegas—Ospina S, Aguilar-Jim é nez W, et al.

[12] Allen F, Bobanga I D, Rauhe P, et al. CCL3 augments tu— Haplotypes in CCR5-CCR2, CCL3 and CCLS5 are associ—
mor rejection and enhances CD8( +) T cell infiltration ated with natural resistance to HIV-1 infection in a
through NK and CD103(+) dendritic cell recruitment via Colombian cohort[J]. Biomedica, 2017, 37(2): 267-273.
IFN v [J]. Oncoimmunology, 2018, 7(3): €1393598. [23] Paximadis M, Schramm D B, Gray G E, et al. Influence of

[13] Jiao X, Nawab O, Patel T, et al. Recent advances targeting intragenic CCL3 haplotypes and CCL3L copy number in
CCRS for cancer and its role in immuno—oncology[J]. HIV-1 infection in a sub—Saharan African population[]J].
Cancer Res, 2019, 79(19): 4801-4807. Genes Immun, 2013, 14(1): 42-51.

[14] Xu X Q, Guo L, Wang X, et al. Human cervical epithelial [24] Shalekoff S, Meddows—Taylor S, Schramm D B, et al. Host
ccells release antiviral factors and inhibit HIV replication CCL3L1 gene copy number in relation to HIV-1-specific
in macrophages[J]. J Innate Immun, 2019, 11(1): 29-40. CD4+ and CD8+ T—cell responses and viral load in South

[15] Ao Z, Wang L, Azizi H, et al. Development and evaluation African womenl[J]. J Acquir Immune Defic Syndr, 2008,
of an ebola virus glycoprotein mucin-like domain replace— 48(3): 245-254.
ment system as a new dendritic cell-targeting vaccine ap— [25] Lim S Y, Chan T, Gelman R S, et al. Contributions of
proach against HIV-1[J]. J Virol, 2021, 95( 15) : Mamu-A*01 status and TRIMS allele expression, but not
€0236820. CCL3L copy number variation, to the control of

[16] Yin X, Wang Z, Wu T, et al. The combination of CXCL9, SIVmac251  replication in  Indian-origin  rhesus
CXCL10 and CXCL11 levels during primary HIV infec— monkeys [J]. PLoS Genet, 2010, 6(6): e1000997.
tion predicts HIV disease progression[J]. J Transl Med, [26] Gonzalez E, Kulkarni H, Bolivar H, et al. The influence of
2019, 17(1): 417. CCL3L1 gene—containing segmental duplications on HIV—

[17] Christo P P, Vilela Mde C, Bretas T L, et al. Cerebrospin— 1/AIDS susceptibility[J]. Science, 2005, 307( 5714) :
al fluid levels of chemokines in HIV infected patients with 1434-1440.
and without opportunistic infection of the central nervous [27] HuL, Song W, Brill I, et al. Genetic variations and hetero—
system [J]. J Neurol Sci, 2009, 287(1-2); 79-83. sexual HIV—-1 infection: Analysis of clustered genes en-—

[18] Jennes W, Sawadogo S, Koblavi-D & me S, et al. Positive coding CC—motif chemokine ligands[J]. Genes Immun,
association between beta—chemokine—producing T cells 2012, 13(2): 202-205.
and HIV type 1 viral load in HIV-infected subjects in [28] Gonzalez E, Dhanda R, Bamshad M, et al. Global survey of
Abidjan, Céte d'Tvoire[J]. AIDS Res Hum Retroviruses, genetic variation in CCR5, RANTES, and MIP-lalpha:
2002, 18(3): 171-177. impact on the epidemiology of the HIV-1 pandemic[J].

[19] Wright S M, Mleczko A, Coats K S. Bovine immunodefi— Proc Natl Acad Sci U S A, 2001, 98(9): 5199-5204.
ciency virus expression in vitro is reduced in the presence [29] Modi W S, Lautenberger J, An P, et al. Genetic variation in
of beta—chemokines, MIP-lalpha, MIP-1beta and the CCL18-CCL3-CCL4 chemokine gene cluster influ—
RANTES[J]. Vet Res Commun, 2002, 26(3): 239-250. ences HIV Type 1 transmission and AIDS disease progres—

[20] Meddows—Taylor S, Donninger S L, Paximadis M, et al. sion[J]. Am J Hum Genet, 2006, 79(1): 120-128.

AL mg, XM, S, 5. VLP9 AR CCL3LL S5
DS HIV IR YA SRS (], SC50 5K 50 B 2,
2017, 35(02): 163-166.

Casazza ] P, Brenchley J M, Hill B J, et al. Autocrine pro—


https://doi.org/10.1084/jem.167.2.570
https://doi.org/10.1016/S1074-7613(00)80165-X
https://doi.org/10.1080/2162402X.2017.1393598
https://doi.org/10.1158/0008-5472.CAN-19-1167
https://doi.org/10.1159/000490586
https://doi.org/10.1128/JVI.02368-20
https://doi.org/10.1186/s12967-019-02172-3
https://doi.org/10.1016/j.jns.2009.09.002
https://doi.org/10.1089/08892220252781220
https://doi.org/10.1023/A:1015209806058
https://doi.org/10.1016/j.ygeno.2021.08.014
https://doi.org/10.1038/gene.2012.51
https://doi.org/10.1097/QAI.0b013e31816fdc77
https://doi.org/10.1371/journal.pgen.1000997
https://doi.org/10.1126/science.1101160
https://doi.org/10.1038/gene.2011.70
https://doi.org/10.1073/pnas.091056898
https://doi.org/10.1086/505331
https://doi.org/10.3969/j.issn.1674-1129.2017.02.008
https://kyxuebao.kmmu.edu.cn

XITC4, 5. CCL3 FE 3L A It mh v bt o it 7

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

duction of beta—chemokines protects CMV—Specific CD4 T
cells from HIV infection[J]. PLoS Pathog, 2009, 5(10):
€1000646.

Walker W E, Kurscheid S, Joshi S, et al. Increased Levels
of Macrophage Inflammatory Proteins Result in Resistance
to R5-Tropic HIV-1 in a Subset of Elite Controllers[J]. J
Virol, 2015, 89(10): 5502-5514.

Hudspeth K, Fogli M, Correia D V, et al. Engagement of
NKp30 on V8 1 T cells induces the production of CCL3,
CCL4, and CCL5 and suppresses HIV-1 replication[J].
Blood, 2012, 119(17): 4013-4016.

Zhou L, Wang X, Xiao Q, et al. Flagellin restricts HIV-1
infection of macrophages through modulation of viral entry
receptors and CC chemokines [J]. Viruses, 2024, 16(7):
1063.

Phetsouphanh C, Phalora P, Hackstein C P, et al. Human
MAIT cells respond to and suppress HIV-1[J]. Elife,
2021, 10: e50324.

Ellegard R, Crisci E, Andersson J, et al. Impaired NK cell
activation and chemotaxis toward dendritic cells exposed to
complement—opsonized HIV-1[J]. J Immunol, 2015,
195(4): 1698-1704.

F1 6 rez—Alvarez L, Hernandez J C, Zapata W. NK cells in
HIV-1 infection: from basic science to vaccine
strategies [ J]. Front Immunol, 2018, 9: 2290.

Furtado Mildo J, Love L, Gourgi G, et al. Natural killer
cells induce HIV-1 latency reversal after treatment with
pan—caspase inhibitors[J]. Front Immunol, 2022, 13:
1067767.

Rossi F W, Prevete N, Rivellese F, et al. HIV-1 Nef pro—
motes migration and chemokine synthesis of human baso—
phils and mast cells through the interaction with
CXCR4[J]. Clin Mol Allergy, 2016, 14: 15.

Dai M, Wang X, Li J L, et al. Activation of TLR3/interfer—
on signaling pathway by bluetongue virus results in HIV
inhibition in macrophages[J]. Faseb j, 2015, 29( 12) :
4978-4988.

Temerozo J R, Joaquim R, Regis E G, et al. Macrophage

resistance to HIV-1 infection is enhanced by the

neuropeptides VIP and PACAP[J]. PLoS One, 2013, 8(6):
e67701.

Gornalusse G G, Valdez R, Fenkart G, et al. Mechanisms

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

of endogenous HIV-1 reactivation by endocervical epi—
thelial cells[J]. J Virol, 2020, 94(9): e01904-e019109.
Shang L, Duan L, Perkey K E, et al. Epithelium—innate
immune cell axis in mucosal responses to SIV[J]. Mucos—
al Immunol, 2017, 10(2): 508-519.

Coelho A 'V C, Gratton R, Melo J P B, et al. HIV-1 infec—
tion transcriptomics: Meta—Analysis of CD4+ T cells gene
expression profiles[J]. Viruses, 2021, 13(2): 244.

Sun B, da Costa K A S, Alrubayyi A, et al. HIV/HBV
coinfection remodels the immune landscape and natural
killer cell ADCC functional responses[J]. Hepatology,
2024, 80(3): 649-663.

Fisher B S, Green R R, Brown R R, et al. Liver macro—
phage—-associated inflammation correlates with SIV  bur—
den and is substantially reduced following cART[J]. PLoS
Pathog, 2018, 14(2): e1006871.

Roscic—-Mrkic B, Fischer M, Leemann C, et al. RANTES
(CCL5) uses the proteoglycan CD44 as an auxiliary re—
ceptor to mediate cellular activation signals and HIV-1
enhancement [J]. Blood, 2003, 102(4): 1169-1177.

Del Corno M, Liu Q H, Schols D, et al. HIV-1 gp120 and
chemokine activation of Pyk2 and mitogen—activated pro—
tein kinases in primary macrophages mediated by calcium—
dependent, pertussis toxin—insensitive chemokine recept—
or signaling[J]. Blood, 2001, 98(10): 2909-2916.

Zhang R Z, Kane M. Insights into the role of HIV-1 Vpu in
modulation of NF—kB signaling pathways [J]. mBio, 2023,
14(4): €0092023.

Wang H, Liu Y, Huan C, et al. NF— k B—interacting long
noncoding RNA regulates HIV-1 replication and latency
by repressing NF— k B signaling[J]. J Virol, 2020, 94(17):
e01057-20.

Chan J K, Greene W C. NF—k B/Rel: Agonist and antag—
onist roles in HIV-1 latency[J]. Curr Opin HIV AIDS,
2011, 6(1): 12-18.

O'Connell P, Pepelyayeva Y, Blake M K, et al. SLAMF7 is
a critical negative regulator of IFN- ot ~mediated CXCL10
production in chronic HIV infection[J]. J Immunol, 2019,
202(1): 228-238

Sturt A S, Webb E L, Patterson C, et al. Cervicovaginal
immune activation in zambian women with female genital

schistosomiasis [J]. Front Immunol, 2021, 12: 620657.


https://doi.org/10.1371/journal.ppat.1000646
https://doi.org/10.1128/JVI.00118-15
https://doi.org/10.1128/JVI.00118-15
https://doi.org/10.1182/blood-2011-11-390153
https://doi.org/10.3390/v16071063
https://doi.org/10.7554/eLife.50324
https://doi.org/10.4049/jimmunol.1500618
https://doi.org/10.3389/fimmu.2018.02290
https://doi.org/10.3389/fimmu.2022.1067767
https://doi.org/10.1186/s12948-016-0052-1
https://doi.org/10.1096/fj.15-273128
https://doi.org/10.1371/journal.pone.0067701
https://doi.org/10.1038/mi.2016.62
https://doi.org/10.1038/mi.2016.62
https://doi.org/10.3390/v13020244
https://doi.org/10.1097/HEP.0000000000000877
https://doi.org/10.1371/journal.ppat.1006871
https://doi.org/10.1371/journal.ppat.1006871
https://doi.org/10.1182/blood-2003-02-0488
https://doi.org/10.1182/blood.V98.10.2909
https://doi.org/10.1097/COH.0b013e32834124fd
https://doi.org/10.4049/jimmunol.1800847
https://doi.org/10.3389/fimmu.2021.620657

B BE BE K 222 4

hitps://kyxuebao.kmmu.edu.cn

5 46 %

[54]

[55]

[56]

[57]

Chen J, He Y, Zhong H, et al. Transcriptome analysis of
CD4* T cells from HIV-infected individuals receiving
ART with LLV revealed novel transcription factors regu—
lating HIV-1 promoter activity [J]. Virol Sin, 2023, 38(3):
398-408.

Blondin-Ladrie L, Fourcade L, Modica A, et al. Monocyte
gene and molecular expression profiles suggest distinct ef—
fector and regulatory functions in beninese HIV highly ex—
posed seronegative female commercial sex workers[J].
Viruses, 2022, 14(2): 361.

Vanpouille C, Wells A, Wilkin T, et al. Sex differences in
during antiretroviral

cytokine  profiles

therapy [J]. Aids, 2022, 36(9): 1215-1222.

suppressive

Ao Z, Wang L, Mendoza E ], et al. Incorporation of ebola
glycoprotein into HIV particles facilitates dendritic cell

and macrophage targeting and enhances HIV—-specific im—

[58]

[59]

[60]

mune responses [J1. PLoS One, 2019, 14(5): €0216949.
Hunegnaw R, Helmold Hait S, Enyindah—Asonye G, et al.
A mucosal adenovirus prime/systemic envelope boost vac—
cine regimen elicits responses in cervicovaginal and alve—
olar macrophages of rhesus macaques associated with
delayed SIV acquisition and B cell help [J]. Front Immun—
ol, 2020, 11: 571804.

Ka'e A C, Nanfack A J, Ambada G, et al. Inflammatory
profile of vertically HIV-1 infected adolescents receiving
ART in cameroon: A contribution toward optimal pediatric
HIV control strategies [J]. Front Immunol, 2023, 14:
1239877.

Petkov S, Herrera C, Else L, et al. Mobilization of system—

ic CCL4 following HIV pre—exposure prophylaxis in young

men in AfricalJ]. Front Immunol, 2022, 13: 965214.

il |

AR A= R

AT E AT A A AR T OB AR) #7238 5 A A v el R o R
H AL REA TR, 3 A TP A SO A 3R AT o BV [ 2 2 0Lk

L. kAT

?ﬂﬁﬁ@?%$uﬁ?%ﬁfﬁ

(RMIERREZR ) i


https://doi.org/10.1016/j.virs.2023.03.001
https://doi.org/10.3390/v14020361
https://doi.org/10.1371/journal.pone.0216949
https://doi.org/10.3389/fimmu.2020.571804
https://doi.org/10.3389/fimmu.2020.571804
https://doi.org/10.3389/fimmu.2020.571804
https://doi.org/10.3389/fimmu.2023.1239877
https://doi.org/10.3389/fimmu.2022.965214
https://kyxuebao.kmmu.edu.cn



