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Abstract

Aim and Background: Immunodeficiency virus-1 (HIV-1) is a global health problem and it has
affected more than 75 million individuals since the epidemic started. Various approaches have been
investigated to some up with a preventive or therapeutic formulation against this virus. However,
none of them has been achieved. The aim of the study was the immunological evaluation of HIV-1
Nef-MPER-V3 harboring IMT-P8 penetrating peptide in BALB/c mice to induce effective immune
responses.

Materials and Methods: In current study, to evaluate of the antigen immunogenicity of IMT-P8§-
Nef-MPER-V3, 11 different groups of female BALB/c mice were immunized with three doses of the
antigen with or without Hsp27 and Hp91 adjuvants formulation. The immune responses were
assessed using IgG ELISA assay and its isotype determination. IL-10 and IFN-y were also evaluated
by sandwich ELISA.

Results: The data showed that the recombinant protein developed different levels of humoral and
cellular responses. IMTP8-Nef-MPER-V3+Hp91 groups reached highest IgG2a, and elicited strong
IFN-y production towards a Thl response compared to the other groups. Cytokine assay indicated
that the immunized mice with the antigen formulation containing IMT-P8 CPP applied with Hp91
has a high potency in immune induction.

Conclusion: These results demonstrated that application of IMTP8-Nef-MPER-V3
combining the adjuvant-formulated (Hp91) provides strong responses which must be
considered as an effective formulation towards a potential HIV vaccine candidate.

Keywords: HIV-1, Vaccine, Nef-MPER-V3, CPP, IMT-PS, Iau Science.

Corresponding author:

Department of Hepatitis, AIDS and Blood-borne diseases, Pasteur Institute of Iran. Tehran, Iran.

Email: mehdi sadat@pasteur.ac.ir


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

e Jokw 55819 g b 03U alxo

VF- - )A.:L— ffo)LmZ— AR 0,99

NGEME))

HIV-1 w959 Nef-MPER-V3 sl; Swosl ow)

BALB/C g0 30 IMT-P8 0uiiS 39 oyuii's 1 il

RO [ TP P L AP PO T SUEN P I IR VSR VOWIARN PRV PRI L IX &

W ygeo & Wl (ol ovalive gl
S Sl ST

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

Ol el (oMl )U olSily «liizs g pole doly ¢ pwlidh Camsj 09,5 .Y

olrl g olpl gl gl (5 5l dlitie glawpg g sl sl s Y

US>

1y i seken YO 51 G 05355 il ol 51 o8 sl Sl celagy Lame G HIV-L ug 5 i 80 g adblis

l.3 ] 00 r:l?u‘ U929 k)”‘ a\.J.c LS:LA).) 9 44‘)—&%0 u.mS‘ﬁ 55.1 LY L;L)wé 6‘,1 Ls:‘g‘).e Lgl.asc\.sJUa.o o oo)S oé5ﬂ
J..\A 2 IMT-P8-Nef-MPER-V3 c_,uf)Jy L)JJe)J LS"‘)L?Nl W) ).\ol> adlee Bun .;).3‘—669.1.5 ).:5.0 &@J& Jl.> U)‘

Ll 639 oo L;Nl dl.tbé.»)l,; sl S D BALB/c 9o

Uhge | Sgliie 09,5V ) IMT-P8-Nef-MPER-V3 tsisigesl (iomims (slp cpol> axlllas 0 (L gy 9 g0
L el Gl o cpesl HPOT g Hsp27 slacilszol (ygas b ol jodras 551 51 550 4w 3,5 L BALB/C oobe

305 WS 5] 5 T 10 slacnlSstlo 5 28,5 sl 131 g, b o] csloaaipgl iomass 305 5 128G 555050
b 2by)l T el b

S 7S A baog 5 dan ;5 addllan ol ) ooliiul 90 oS g5 paigp 45 ol las aslllae ol s tAISL
IMT-P8-Nef-MPER- L oo yasl 05,5 ciln ol 55 ol 00l dshos 5 Jyson (srosl gl slml el asliae
olis |y Thl ol asecs jo g atils bog,S plo b awslis 0 IFN-y 59 [gG2a odg )l o 5YL V3+HpPI1

ls

ot] s 55 55 oV bl 5 HPOL ol yemay ous 413 5 ,Sas IMTP8-Nef-MPER-V3 :(§ S Al

Zeol s [ HIV-T ade STy 0 ails G laieas ST glo sy Jumils g 0055 15555

Jau Science IMT-P8<CPP «Nef-MPER-V3. .5l <HIV-1 : gdudS y55g

- ) Lo T ogu CldS 5l ow -1 cogae b oogyls
HIV- Gogg Gleyo b 5 iy Sz 5350 oS J ? O A
sl 3 STy (V) el onis ol 1 Pl (2 Gl el ouile 583 e plizee

[ DOR: 20.1001.1.22285458.1400.11.44.7.1 ]

pascs Lgstd‘oLgb.‘l.;—‘ Ay ST iz AL aldls
50 (Y-0) conl ol Bl jlain o ol j0 0aisS
4 Sl Glags (g ng Ol ade STy slaaddlas
I3 emin 3550 05 5T e JSB a4l g i )90

wlazs §

g e 2550 53t (gylem cnl ool 5T
S gede VY 0g0 wuaz b slass YoV L
ey 40 a5 ol Gl W of, de (V) ol ooy

) e ok g

5y gl (gl aliie slausng 5 sl uile Loy
Olrleols !

Mehdi_sadat@pasteur.ac.ir : S¢Sl

VE /YR il gl

VE ool ALY Gy &l


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.100?].2{85458.1400.11.44.7.1]

..\.J)Lf Jisl b wgd oo ad)S 4 Jeho oas
ok JEba a¥es sl b 5l (efsn cnovx
Ot OYIsS yd ladisn (S USS 5 ead iyl
Sl 2 ilg go 0018 e daki iy g Baw
4 oS Fg SdeS 095 alex I Jli] slacasles |
ol (e wazr (Joko oS Sedi vty SO lgisa
208 (o0 03liiul Jsho (904 ooy 5 oty 399
Jeilyy 5 Conl Gaz (CPP) (e3si opiy 5 P8
dskbo JBloar 1) (oufign 5 avin dseme oo
3,5 aus |, IMT-P8-GFP 358 lg5 o o)l Sl
Ol Lol ol 13 (s 9550 Jshosar |y ol 9955 5
Jo= a4 ;o8 CPP G ylgscay IMT-8 a5 el oolo
Sy col alitie sladshe 4 s Cin sl (et

OV oyls Johw lawsgi 1) oYL cubls ol B3,

Vb ekl 3525 b (g n slagmSTy Koo o
ke Silgzol 4y 5l ol slagaly (Sl
S GG Do slp g S JSha gl ol
i g 001l ookl 8,90 slailgzol glail 51 SO
c3> 45 autws o (Heat Shock Proteins) HSP
95 Foko ol slaguly Wl sl p clis ol
Gy U s lacisie agley ol clagol il
Sl easdlae cpljo (LBl lacntisn 6 pdydedi SRl
Slsicas HSp27 5 HPO1 1 5 IMT-P8 sl piicwses

A oolaiwl § iy 4z e of5 sesl Sy Cilgzol

o g 9 olge
IMT-P8-Nef-cS 55 (i b 5 ol Sy
odls i JolS jebas iy axlllae ,o0 MPER-V3
pET- +) L5’L3" )5255 o> )5-]04) (\N) P PR
Rossetta (DE3) Slo s j0 Bas o5 g5l> 28a
S les,S gy 5l eoliinl b S g Gutgn 5 e
asllhe y3 i anl O oy by padss bl
S50 iRl g ol (owyp jsliieds ol
Hom s Sllse L5 BB bl lol 5 )5
ol sl sl @B aeS s awb
2 eolazw! (IR.PILREC.1396.16)

Sl g (hgo greg,S

05 HIV-1 - o yg 50 09290 o3 (et 5l S
S 51 adsl 56 (b o 9ar a5 <l nef
T ESS ek Sblis Bjgoh mgny silesilen
F55L 50 5 edg Sedjsady Jlw Nef 5s, 05
IS S plyea g Al pepe B egny
335 o wgmma sl (Gl Sty sl Y9
CD4 Ly Juals cel uzed ufepn ol (F)
g sl S Culgsys 3 MHCIT 5 MHCI
Oefign 2oy Sl gl G Gl by sl ge (e
5 05 Jlee |y wsng dshe o> U il e Nef
AY) QL HIV as STy angs sl olin S

OFonsSls Sl Jorae €NV 05 K0S Som
Jobo gy Lawss a5 sl (@P160) gy (xlam
Losdige Joos gpALs gpl20 wxly g 90 a4 by
looles 5 glsil ,o gP120 ail slaawl g avslio
ol 4zl D g neSdS pl jo aF conl ool sl
2 aS 0,08 3929 (V1I-V5) ;e 4>l 0 4 (C1-C5)
9 Oo3 e a4l oSS Dl 4 Bl (nl 59
omans SR el e BP120 (oradl;oSls
V¥ anl guzer (00 A) cal el et
G GAY b 55 cloaiael aesl) (medsiS] spmlgioel
wd)S L8 azxgs 950 GuSly (>l ;0 MPER ob
-, gp41 (MPER) 5l slié jslme o )5 apob o
Sa9re W Oyt g Sl oad Li> VL Gl
Slasslil sl ad gile Jsbo (55d edle
Sloog ol sais @l E104 5 F52 oaus s
gP120 (1)) wloads Lol MPER yoogs ;5 s
V3 O¥AY) el V3 3V2, VI glossly ;5 el
Y0 hls 5 sl gpI20 5l ite dibaie Cpeeyes
9 CXCR4A slo g5 Sl jo 4 conl sulgival
O Jsbo J5Is 4y ol 9955 5 (g Jlasl (CCRS
Cenl (5ygp0 Cdgae Sl gl V3 Oyl ddhie o)l
Sloygm), & &S5 Sl many 5l e Gl 09
Coghe g 39d o0 Jate i (Seul Sladshe (s n

OBNF) WS s ol

Sl (eSly (b e 5l Sl epdle
el Gl P> in vivo o ol &l g s g
abholgy Gloys ooty @l shels 4 argl
slrain 65584 (Joho slalis LBl 6 di 354
rSly sloanllas y5 (CPPS) Jsho ouiisS pyiudsis
a3 gloaiy (VY) el osls zykae HIV-1 ale


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22285458.1400.11.44.7.1 ]

J"jl-’m TSI S oolawl Vi) Ces (b)bil.‘;.,J
SilopSor 53,5 WSSy Giyb 3l 3ssl b szl
g 3 65 055 18,5 0Tl atis 98 0
a2y Ve bl o e 5 pbl b tge (oot

Bad (6,leS ol slaggesl plomil gl o F ile

Golas JShay (1 Jgoz) (obzs 05 1) @ lagtee
maian du alolids 5 b aw dlawias o 3,55 S0l o
G s See) vl Jldeas ol 5 O jgod ol
-clszol 5l eS8 See Ve Olie 5 03T pT95See O
Siwoslel (glp 285 00 HpIL § Hsp27 sla
Jrs Glsiean i szl bl b sl

sge e slaog 5 ol el aelip N Jgor

Y sbl G5 Vsl Gy Jsl g3 035

PBS PBS PBS’ () )
IFA N CFA (C/IFA J 58 ¥
Hsp27 Hsp27 Hsp27 (JAS) ¥
Hp91 Hp91 Hp91 () ¢
Nef-MPER-V3 Nef-MPER-V3 Nef-MPER-V3 °
Nef-MPER-V3 + IFA Nef-MPER-V3 + IFA Nef-MPER-V3 + CFA 1
Nef-MPER-V3 + Hsp27 Nef-MPER-V3 + Hsp27 Nef-MPER-V3 + Hsp27 v
IMT-P8-Nef-MPER-V3 IMT-P8-Nef-MPER-V3 IMT-P8-Nef-MPER-V3 a
IMT-P8-Nef-MPER-V3 +Hsp27 IMT-P8-Nef-MPER-V3 +Hsp27 IMT-P8-Nef-MPER-V3 +Hsp27 Y
IMT-P8-Nef-MPER-V3 +Hp91 IMT-P8-Nef-MPER-V3 +Hp91 IMT-P8-Nef-MPER-V3 +Hp91 V)

HMGBI-derived peptided] colg>of YV 5 > g iy p olgzol wigd jadl Ty Jols calszral T epdls clind 3L

Anti-mouse IgG-HRP 44l g0l 5l s S
lacaly i adlol Sals o 4 VY -+ -+ 3, L Goat-
ol s agSSl YVOC jo 500 celo SO Saeas
ShSS) limmgs 2l b 9 St 5l my
g oo aslol TMB (Tehtramethylbenzidine)
H,S04, ) ouiiS Gibgie Jslme (565,54 b colgsyo
-4 7ol YO zge Jsb o (g5 2 Glie (05N
A il 1Y Al

128G lcolbspl o
G50 Ao Gk 186 sla Ml ;5 end jslatons
Ot g o oslel VYoo ) b g (slap s oSl
998 9 Sond 2o (b g ere laSaly 4 3933
slagsb il patie Jod Gk Sal> p 4 SO
L (Sigma, USA)IgG2b 4 1gG2a JgGl olais!
Glod 0 euwligSOl Al 1o 100,85 00938l VY e 8,
b BT 1 5l e g b plosl aBB0 ¥ aeds g &3]
VYeewo &8, L Goat Anti-Mouse IgG- HRP
Jsb ) dsed 2 (6,5 L3z (lie Zuledys ab 0ol

b 285 eyl FO¢ g0

IL-10 g IFN-y glacnbgile b 5 (2L
(L-10) V- (nSsl il sbplsnle Gl jshated,
o bige Jdb sledsbe (TFN-y) LS 098 500
SPUPSPCESR £ N NI P INCHN PR [SURCI,
RMPI-1640 Lume ;e o 50 YXV7 slaws
998 b HsSie sladske wad eols ceas JalS

o ol slapge Jlxb (5lulas
2 g o (S (9o 5l G odd el slabge
5 lanl Uk o1 5 e g oad gabgt LY S
Som Jeb sladshe ws gilalae ol Ll s
4i, 85 O Saeds PBS 1X 8L Jolowe ;o ool 3ge2
5l 0l et il YO g ,90 9 FOC leo o
oy 4 3 S oaiS 50 3 apyle i
13 4isBo O Bosdy ol oy prailises s 4Ll Jslo
Lo jid do 0 0l 5SSl (SO0 50 5 FOC sleo
s!» RPMI-1640, Sigma, Aldrich) RPMI c.is
Syl 9w ABLSl eanS ) 2L 1 il s
Sbcgey 429, @le Bd> 5l G ad ploxl suoe
oy 5 L5 RPMI LelS Lo 52 Lo Veouilo
Sosliinl b lashe caleys g oad Jo of jo (Jsbo

o o leds gt oY

121 o9y & Jhyged (Suol (o) 2
Nef-MPER- ale olais! ol il )y slaied
Nunk, ) 1V gl 99 glocal, G lul V3
5l ool 4g9) 4sSde oS e iy Jawgi (Denmark
Vookle b (@lal jely gt Gl s coile i3
ol b5l g 08wl il dee 059 ,50e
b tge pr BSA TN L 0,5 SO 525 5 93 5 o
4t 5obgnl oaliS (58, Bl Lawgi VN ee 24, L
0,8 adlol lacely 4 ol Bl oyl plgiear 5wl
sl YVOC sbes jo cele SO Sty ooy o
Voo PBS-T 80 L gaciacds Jb aw 31 s 5 o0



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

285458.1400.11.44.7.1]

&)

[ DOR: 20.1001,

5 2ad LSS )b aw laygesl adS .ol alwl oS gl
A Al ol glel LI p< o/ 0 Hlade

basil

Jlyged (Guosl Euwly

sy s Gyl 5l &S Jlhgese el mal gy p
Slogsn! oms jo g (1 JS2) 18G5 ool
olod o S W8 astiae A plxl OT Y Je)
ookl ool il (S 0, artems Lol glaeg S
o] 00 ..\.J}: 0 ool L))ts‘j 4...1.:

1.8 4

Vo ol cdale U Nef-MPER-V3 S 5g Sy p
COy ypa> o4 YVoC sles 3 ey 59,500
g o eoly cunS cels VY Odeds /&
seds 5l eslaul b g 6)916"-? b she ciS o9,
polie MabTech, Sweden)  _ige IL-10 4 IFN-y
odijle oS0 ISSsn peluly 5% Byl

ools o' 4y j2xi g (owy p

S9y 29 o sbosesl 5l eolaiwl b ool Julo
chy g oad Ay sobxl Jlade Juls b e

*
p=0.012

* p=0.008

OD at 450 nm

PBS
/TF.
Hsp27

Hp91

Nef-MPER-V3

Nef-MPER-V3 + C/TFA

Nef-MPER-V3 + Hp91
IMT-P8-Nef-MPER-V3

Nef-MPER-V3 + Hsp27
IMT-P8-Nef-MPER-V3 + Hsp27
IMT-P8-Nef-MPER-V3 + Hp91

2 GuF ol o atie g0 I8G 55 e JY1 g,y 4 0dds el cilisee sloes S s (Total IgG) Jljgen sl slogealy 5JUT .Y JSs
Sles (gt o 50 3L O ye0ds SD ¢l g ol jloline BN Sl o )l Coodle .anl ous 00ls ioled alise (gloog, S ViV v e o 28,

IgGlas” wo 5 Lain 186G sloculign! o)y 5o
- 51 Nef-MPER-V3 5 il b oo el 0,5 4o
cllis 5 S aS (= +/++¥) cend o3y A g0l
b odd cyal 05,8 5o Ll (Y USE) caul Th2 LI
,1gG2a Ik b 53 IMTP8-Nef-MPER-V3
el 3 Hp91 cilgzal 5l oolizl ool Thl condlé
- 0 ol g oads Thl ol oy sl caid
Cawl 0030 518Gl § s g el HSP27 o

(p<+/+0)

e 9 (Jokw (Sl EWL  (Sbj)l
L™

ol 00 el
IMTP8-Nef-MPER- 55 51 b s cyasl 09,50
b ouds STy 09,5 4l 18G5l 53V s V3
&S (P=+/+Y) 2,5 saalie Nef-MPER-V3 -5 il
2 JE lagiuce e & 1 A0 9,50
Mg 5 ghe Sl gy JEl 2l 2l
0UiS piydedi iy &5 (olwoy)S 50 JUgs ol ]
o0 el Cilgzol b 5 03,5 sl o |, IMTPS Jsl
(P +1-0) ad byl SYL J5S 098 aiuns Sy,
S @l Ol @bl gleggYsed o o
ot HPIT izl (g5l Jgo )8 0aisS ndydsis
sl ogsnsd nlo b 1y oline BDES! mla

Wl las |y Hsp27 cilgzol


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22285458.1400.11.44.7.1 ]

Ll CPP ol 08l sleoy )5 wians (pSgul
+ Hp9l 05,5 ,o IFN-y/ IL-10 miy o
sls oles |y a5 5V IMTPS-Nef-MPER-V3
ol ok gl @ Sl S &S

p=+/++%)

0.8
migG1 OIgG2a @lgG2b =

06 - “

0.4

OD at 450 nm

0.2

0.042

p=

se 05,5 w5 saabie ¥ IS0 o wsFlen
ol onds IMTP8-Nef-MPER-V3 L oty
Iy, IFN-y =45 Jlade cpypis HpIl colgzl
Jolas o IL-10 mip Ll (p=+/--5) wlazdls
» IMT-P8 5,554 uzee ab b))l
ol iy Gl cel wails Sty (genYaes

PBS
CIFA
Hsp27
HpIl

Nef-MPER-V3

-
E
o
¥
@
-
[+
E
k7]
7z

Nef-MPER-V3 + Hsp27
Nef-MPER-V3 + Hpol
IMT-P8-Nef-MPER-V3

IMT-P8-Nef-MPER-V3 + Hsp27
IMT-P8-Nef-MPER-V3 + Hp91

su 00l Lislei ;ieslli FO+ zge Jsb ;0 VoY e v v 3, L baulisgl mesd - siise 00t (el i slaos 5 512G slo wulisil 56T ¥ JSs
ol 00 031 ialed g B 55 5k g0 SD e 5 Cel Jloline S Sl o kiw Caodle

2000

Conc. (pg/ml)

] = by =
~ = a =
© =

Nef-MPER-V3

Nef-MPER-V3 + CIFA

Nef-MPER-V3 + Hsp27
Nef-MPER-V3 + Hp91
IMT-P8-Nef-MPER-V3

IMT-P8-Nef-MPER-V3 + Hsp27
IMT-P8-Nef-MPER-V3 + Hp91

@ Jb sladsbs (sBge loog S (silocrml 5l ot el (SBse sloog,S 53 IL-10 5 IFN-y slatulgnle w5 (lies (omyp ¥ JS2
5 wolaisl oS Gululy bepSanle ol aial eols s el YY Goedy o S yo0 Ve uM cdale L NefFMPER-V3 554 5y alisg
el <1+ 0) fslina BT Kby 0,k cuodle sl 0 08l (islod w5 b Jskos oS Cges 5o pg/ml v

STy 0dss 10 (g law 8 iy Co paw o therapy)
o) el i Jols ady gleye Lowil iy
ol HIV-T (g g 384 pazeas sl 5l (256 g9550
s 51300 R lagntis y wasie sloier
3B 495959 9 Oljme pgiy )3 gy D8 5 Oljee (S
ol adde (puSTly slaasdllas s Grondy ol (SaS

0’0,

Sl slaiy, AIDS (g)les Jole olulis o
S, ‘sglﬁ).)‘ S50 Syliie oSy el sls 5

sty o axg BB Cdiin o)l e S
HAART(highly active antiretroviral sl ys



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.100?.2{85458.1400.11.44.7.1]

i P P IPw CO S DY E BT VOV BN SO PR VRV
95 bdlszol (S, Glasbo oS S5 sloog ng
So2S g L“’O'}sﬂ Sl 09,0 Jul o5 «ol,3550

s @ ity Vb Gudjaiel aSul o, e
Olpedr Sy W)ls gl digise] Cools
byl 050 OIS sleadllas o oSy wuils
Cpnd (5 pdydek aazgil ;K00 (G 3l S s I8
lasbe 0950 4 058! JEsl colld Jsbo slalie
pddeas glaauy 5leslaiwl b og,cpl 5l g conl cans
905 e ind ol olyion (CPPS) sl oasss
S 5P SLipSan s9es cu daory l gl
Sladds wir (b o Cuew (e b LI &j90a
Olereas IMT-P8 (Y) wgd oo Joko slolic o
ok ceals 55 (VL Cllll 5T 5l e Sl S
2Bl CPP lgieas 5aizs ol aS cawl ools las
podle ab a8 S e el b 5 5l ol en
ssbiets calie ilszol (655,54 CPP Cooal

Il Soeal Pl pel gl polie SG 25
~Coghe adde el Gl (PSSl e slacnSen
25 b (HSP) g)l,> Sob sboietin 5l olyie Lo
SB el e glroass Jb gy
Sl Gllsnle oy S 4y 0l 5 aiies
95 Sedld iz 5 3B S e (Cowgine pe Lawgs
a4 b HSP lasl .o Sy yuis slasho g5l
l, CTL 5 NK Cells b o sy (slusSloas
Ol o Sglite slaggVge B (o B3 oe Gl
Nef-MPER-V3 il o550 a5 ol oylas aslllas
(sl i S35k 93 50 S5 o (YL CulB
5 Tohidi (o, 5o el JI0)93 2 o Jsho 5 Jly90n
-l sy 4 MPER-V3 (5 il 5l e
b Buaa 5l 5l sromd b aline a5 ol oolazwl o5
-4 MPER-V3 45 Lxl jly col 0355 (canyp o0l 50
Beig ol 50wl (g0l Bl md 3 slp wails lsie
039r Jhged 5 ok (oal 93 po Wl osims ()las s
Jedoas Tohidi (o) b alie Jlygen cosl a5 el
ol aslllas ;o (YY) Cewl o099 MPER-V3 o4
ods el 09,5 0Th2 cllled asls lgieas IgG1
Gl 034y e g0l T Nef-MPER-V3 5 5T b
0l yaul 09,5 j0 aS Jl> o oY JS) (p=+/++Y)
;1gG2a _J& syl IMTP8-Nef-MPER-V3 L,

ool Cblix slaceand 55,5 305 b St e
oong @licisie o 2o sladyame 15 g e
Sype 3 Slolp gloarlls (V1) Casl odd 35 pate
ol 48,5 )00 HIV-1 (g ng sla Jlg5 (25!
@l 5l ol vged lesl (s oo 0jg el a5 (slassTay

Ll a8 55158 ololil 5550 g ny cnl oy

osle yy Joo 59, 2 485 plnil gloaslllas ulul
G300 H5SE S lsieas BNV axl a5 wl aseiee
S 45 el 0aisS 15 slaeol T adg ol
i ol alawlga |, HIV-1 cogie ol
Sl e 1 (V) S e e (Soas s
walS  Jus LgLa:L;oL.G';fI g eobB Env & by e
Ol o3 0 sl il ool 5l (Vb s ads
335 0 rans e w e (Sigicl azlye I (S
Membranc Proximal ) MPERasl (YY)
aS el gp4l 559, 5l Sy> (External Region
OFan s Sl mang 2lBE (59,0 eFansSlS
5 Sl oang e (e (9SS gp120
L w9r9 JL@‘ o as V3 U}' 4.».}[; &‘)lé
) 28 gl slasle mhaw (o n Gl g,
o g Sl gP120 o aml iy 51 S5 V3 ol
U"'i"ﬁj" (YYYY) A»Sc’.a Lo.:‘ U¥929 w}gc 3O (ood
- Jskes bawg 5 ] lgieds 5 ol oS 5 sl
sloadllas )3 5,000 5l Wedoo bl Sml sla
Qlizs 4z gl 990 Jlowsl ufign Ko plorear (1S
b Caz 0 a8 F Oige sl W wlans 58
adg 4 zue MPER (ols (13 Gaa b oSy
6ol oS g a8 b osssS s slagob sl
Sl sl s Sl Bl el 45 wad
SliSsn 9 eSon ol ab » pbowSly 2L
G0 g L (YOYY) S o iz g 1) alin
@Yt Coenl Ll ugng Figly o Nef gy
) )|)5 ‘S;LMJL..M 3,90 Ca...ws.d.».] .‘a.ws.v as 00y C.‘a‘.u
50 g oo 00ld o] 4 (garesad o) Fely 98,5
SeSggnle Glagly wons ol 4 ool ol
gy yo ool Cdadlos slacgi ol ade py (guiad 0l
Sleeas 1 o9 cawlie dyhe aS55,5 o olx! Nef
ol e (YPA) casl uSly SO (2l ol aasls
-4V3 3 MPER ol waas nef 5 Joame 3| Liogh


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22285458.1400.11.44.7.1 ]

oLea g Kadkhodayan « Jolw (9,0 4 nef 5 51
3 S mls a5 wis S eolatul CPP lsicqs tat
YL Ol azis po g mef (e (VL Ul oliee
o5 JLasl b anglie o Tat-nef o5 (Jsbo (15,5 @i
axllas ;o a5 (YY) Cwl 005 CPP 51 oolaiwl 5
poe 5 550> 50 B3] @iz (e dlie g ol
madl alin el ooy aline mmls KLy CPP ga-
Ll el CPP jgi> wonds ;S8 glaaalllae slo
SoS 2l elsule cul ades b IFN-y =05
ol adlas 55 ool sk geoly 5o 3y Sle colled
Ul AMT-P8 sy L elen Gun o35l G5 59
OB eule ol e b ol IFN-y G0 0 (6 5YL
sl 05,5 33 5 53 ol Sl culled K55 il
2 4 sbolan culply ool sl Jobo 5 5 el
Gl IL-10 may Gl cal jasuie oa gbls
& &y Jee 5> il o) IMT-PS | byt
» IL-10 zisp ials &S Jb 5y il Sl
B9y eRlB Gl CPP L by sbygmYgesd
Os¥90)2 356 (liee gyl 1l Ll TEN-Y apaialy

sl ol L8 55 05 syl gy

CeS 58 Oised eFan Ol bo G5 b elaln
o Ul b sl ¢l IMT-P8-Nef-MPER-V3
o O8lee alie 5 (pwyn eizen 09d
5 Hsp27 (slacilgzsl 5l solitl L IMT-PS sa.iy,
ol (b puSly 2Dl Gl slaiea; HpOI
Lol 039 e BALB/C ige ,0 HIV-1 ale
IMT- sxls Nef-MPER-V3 __i55g ; opuSTy ayuils
S |y 55 S5 sk 9 Jlsen Sl slazly P8
olse NEF-MPER-V3 555, slagusly a
JESl ity cnl 02ly oo n )5 55 9 00903 ol
mhw (il Coge HPIL cilgzol ol jandy oaimo
ol oS Johe (sl g SeuSgishle slagaly
oains Jlasl slaacy 350 colaiw! p asllas ol zls
conlie Bl LS s STy L il el
Sl | Aol b 5 abls SOV ilyzol o o5 5]
Fowlie Sla> Joe )3 aloel 2Ll slr 2V

sl 355 ST slodalllas yo

Sl 35wl

4,0 CCP 5l ool 2 oplplo el Thl codle
O @.o..g“ - POV U.Cl.s B> Hp91 w‘yo‘ )‘ oalaiw!
- i g5 el HSP27 ot J= jo ol 5 00 Thl
P<+1+0) Cewl 0033 5 1gG1 5

Looads Cpeul 09,5 aS ol lis beplanle ow),
Hp9l cilg>ol ol jonas IMTP8-Nef-MPER-V3
IL- zoy5 5l (oS 0> 5 IFNY aldgs jlade (5 e
o IMT-P8  5,.5,54 plplo wlasls 1, 10
sy s Zawl CPP ol 08l gloog )5 s
IMTP8-Nef- + Hp91 4,5 ,o IFNy/ IL-10
S as ol plas | mhaw o YL MPER-V3
p= o108 conl Jobos grosl YL S o0

AV gt bl Yoo Jlo yo a5 (glaalllas 4o
oad cbli> sloggl b » Nef o5y, V0-
Oige wlisesl sl P24 51 Jlg ol jemay o Sl
B8 asdlle o 285 15 _w,p 5,50 BALB/C
Sy el Nef axkss jgi axlllas ol ol aslios
IFN-y s 5 o CTL colld b Joko imt] o5
A M720 L ool Cilgzol iy yguwYao,d 4o
p24-Nef 1259, oy50:85 o), g Mahdavi (V)
Gl al38l sals a5 wis,S eolaiwl o5 26T lgea
» 5 Thl a o pScer 5 SeSygnle gl
Gz alie og (Jole peml ol Wl s
oad Jbbd a4 e nef sign ) eolatul ols
laalllas 5 aiz e (1) sl o0y CTL o IFN=y
Al plel o)) Ken o Gautam lowgs Y VF Jlo jo aS
0 byl @pivdsis 5 >b IMT-P8-GFP oL
A byl 9y5e topical &5 Sl am ge sy
39,9 cucly IMT-P8 a5 ols jlis aslllas mls o8 3
a0 sSde sbadsle G99 4 GFP (i3, 399e
—oge¥ge,8 ;0 IMT-P8 5 ,ol> adlas ,o .(VY)
29 Ban 550 58l G @l cel )5 sle
b0 (sloog 5w (Jolo (Sl o sl 4
als o ai CPP W8l gy eoiiS
Nef-MPER-V3 5 sl )|, Ko 5 Sabaghzadeh
285518 2yl 0s90 CPP lgieay LDPI2 wy L
CPP ) 51 oolawl a5 ols lis 398 el guls
0 5 atens Jsho (S S8 el
JEG & j08 ol38l )y Gz (YY) 0gd o ol 231



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

285458.1400.11.44.7.1]

[ DOR: 20.100

=X
&)

&S 00y paass S dla, 5l s ol allie o)
Olpl gy gl AAY il )b Jlo Colox
-Gl 003 1395

&8bo o)l
0025 ol By by s ()15 AT


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22285458.1400.11.44.7.1 ]

&L

1. Global HIV & AIDS statistics — 2020 fact sheet [Internet]. UNAIDS. 2020 [cited 2020/12/20].
Available from: https://www.unaids.org/en/resources/fact-sheet.

2. Shin SY. Recent update in HIV vaccine development. Clin Exp Vaccine Res. 2016;5(1):6-11.
3. Koff WC. A shot at AIDS. Curr Opin Biotechnol. 2016;42:147-51.

4. Korber B, Fischer W. T cell-based strategies for HIV-1 vaccines. Human vaccines &
immunotherapeutics. 2020;16(3):713-22.

5. Mona SL, Amitis R, Seyed Mehdi S. Updated Studies on the Development of HIV Therapeutic
Vaccine. Current HIV research. 2019;17(2):75-84.

6. Basmaciogullari S, Pizzato M. The activity of Nef on HIV-1 infectivity. Frontiers in microbiology.
2014;5:232-.

7. Cullen BR. HIV-1 Nef protein: An invitation to a kill. Nature Medicine. 1999;5(9):985-6.
8. Foster JL, Garcia JV. HIV-1 Nef: at the crossroads. Retrovirology. 2008;5(1):84.

9. Veillette M, Desormeaux A, Medjahed H, Gharsallah NE, Coutu M, Baalwa J, et al. Interaction
with cellular CD4 exposes HIV-1 envelope epitopes targeted by antibody-dependent cell-mediated
cytotoxicity. J Virol. 2014;88(5):2633-44.

10. Liu S, Kondo N, Long Y, Xiao D, Iwamoto A, Matsuda Z. Membrane topology analysis of HIV-1
envelope glycoprotein gp41. Retrovirology. 2010;7(1):100.

11. Fatemeh N, Azam B, Seyed Mehdi S, Shiva I. Delivery of HIV-1 Polyepitope Constructs Using
Cationic and Amphipathic Cell Penetrating Peptides into Mammalian Cells. Current HIV research.
2019;17(6):408-28.

12. Etemad B, Fellows A, Kwambana B, Kamat A, Feng Y, Lee S, et al. Human Immunodeficiency
Virus Type 1 V1-to-V5 Envelope Variants from the Chronic Phase of Infection Use CCRS and Fuse
More Efficiently than Those from Early after Infection. Journal of Virology. 2009;83(19):9694-708.

13. Ruprecht CR, Krarup A, Reynell L, Mann AM, Brandenberg OF, Berlinger L, et al. MPER-
specific antibodies induce gpl120 shedding and irreversibly neutralize HIV-1. J Exp Med.
2011;208(3):439-54.

14. de Taeye SW, de la Pefia AT, Vecchione A, Scutigliani E, Sliepen K, Burger JA, et al.
Stabilization of the gp120 V3 loop through hydrophobic interactions reduces the immunodominant
V3-directed non-neutralizing response to HIV-1 envelope trimers. Journal of Biological Chemistry.
2018;293(5):1688-701.

15. Garcia-Perez J, Staropoli I, Azoulay S, Heinrich J-T, Cascajero A, Colin P, et al. A single-residue
change in the HIV-1 V3 loop associated with maraviroc resistance impairs CCR5 binding affinity
while increasing replicative capacity. Retrovirology. 2015;12(1):50.

16. Sabaghzadeh S, Sadat SM, Rohollah F, Bolhassani A. Effective Delivery of Nef-MPER-V3
Fusion Protein Using LDP12 Cell Penetrating Peptide for Development of Preventive/Therapeutic
HIV-1 Vaccine. Protein and peptide letters. 2020;27(11):1151-8.

17. Gautam A, Nanda JS, Samuel JS, Kumari M, Priyanka P, Bedi G, et al. Topical Delivery of
Protein and Peptide Using Novel Cell Penetrating Peptide IMT-P8. Scientific Reports.
2016;6(1):26278.



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ Downloaded from ncmbjpiau.ir on 2026-07-05 ]

[ DOR: 20.1001/.2{85458.1400.11.44.7.1]
>
N/

18. Jahedian S, Sadat SM, Javadi GR, Bolhassani A. Production and Evaluation of the Properties of
HIV-1-Nef-MPER-V3 Fusion Protein Harboring IMT-P8 Cell Penetrating Peptide. Current HIV
research. 2020;18(5):315-23.

19. Mona SL, Seyed Mehdi S, Amitis R. HIV-1 Immune evasion: The main obstacle toward a
successful vaccine. Archives of Asthma, Allergy and Immunology. 2018;2(1):013-5.

20. Excler JL, Robb ML, Kim JH. Prospects for a globally effective HIV-1 vaccine. Vacc. 2015; 33:
1-9.

21. Tohidi F, Sadat SM, Bolhassani A, Yaghobi R. Immunological Evaluation of HIV-1 VLP
Harboring M™*V? in BALB/c Mice Model. Patho Res. 2018; 21(2): 95-100.

22. Rajarapu GJJoP, Biology E. Genes and Genome of HIV-1. 2013:1-7.

23. Chiou SH, Freed EO, Panganiban AT, Kenealy WR. Studies on the role of the V3 loop in human
immunodeficiency virus type 1 envelope glycoprotein function. AIDS research and human
retroviruses. 1992;8(9):1611-8.

24, Carravilla P, Chojnacki J, Rujas E, Insausti S, Largo E, Waithe D, et al. Molecular recognition of
the native HIV-1 MPER revealed by STED microscopy of single virions. Nature Communications.
2019;10(1):78.

25. Wang Y, Kaur P, Sun Z-YJ, Elbahnasawy MA, Hayati Z, Qiao Z-S, et al. Topological analysis of
the gp4l MPER on lipid bilayers relevant to the metastable HIV-1 envelope prefusion state.
Proceedings of the National Academy of Sciences. 2019;116(45):22556-66.

26. Mona SL, Seyed Mehdi S, Azam B, Mohammad Hassan P, Golnaz B, Amitis R. In Silico Design
and Immunologic Evaluation of HIV-1 p24-Nef Fusion Protein to Approach a Therapeutic Vaccine
Candidate. Current HIV research. 2018;16(5):322-37.

27. Mona SL, Sadat SM, Bolhassani A, Ramezani A. A Shot at Dendritic Cell-Based Vaccine
Strategy against HIV-1. Journal of Medical Microbiology and Infectious Diseases. 2020;7(4):89-92.

28. Mona SL, Mohammad Hassan P, Seyed Mehdi S, Amitis R. Production of Recombinant HIV-1
p24-Nef Protein in Two Forms as Potential Candidate Vaccines in Three Vehicles. Current Drug
Delivery. 2020;17(5):387-95.

29. Guo Z, Peng H, Kang J, Sun D. Cell-penetrating peptides: Possible transduction mechanisms and
therapeutic applications. Biomed Rep. 2016; 4(5): 528-34.

30. Larijani MS, Sadat SM, Bolhassani A, Khodaie A, Pouriayevali MH, Ramezani A. HIV-1 p24-
nef DNA Vaccine plus Protein Boost Expands T-Cell Responses in BALB/c. Current drug delivery.
2020.

31. Mahdavi M., Ebtekar M. Zuhair MH, Faezi S., Hamidreza Khorram Khorshid HK., Taghizadeh
M, et al. An HIV-1 Mini Vaccine Induced Long-lived Cellular and Humoral Immune Responses. Int
J Mol Cell Med, 2015, 4(4) 218.

32. Sabaghzadeh S, Rohollah F, Sadat SM, Bolhassani A. Immunological Evaluation of HIV-1 Nef-
MPER-V3 Harboring LDP12 Penetrating Peptide in BALB/c Mice. jumsjmj. 2020;18(3):32-42.

33. Kadkhodayan S. Bolhassani A. Sadat SM, Irani S. Fotouhi F. The Efficiency of Tat Cell
Penetrating Peptide for Intracellular Uptake of HIV-1 Nef Expressed in E. coli and Mammalian Cell.
Cur Drug Deliv 2017, 14(4): 536.


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html

[ 50-20-920z uo Jrreidiquou wouy pepeo|umo( ] [ T2 77 TT00VT 85¢58222 T T00T 02 :HOd |


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.44.7.1
http://ncmbjpiau.ir/article-1-1431-en.html
http://www.tcpdf.org

