WO 2012/ 025167PCT/ EP2011/ 002737 Ani mal nodel for the evaluation of the
efficacy of an HV vaccine The present application relates to the new
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of its production and conposition description and the nethod of the

eval uation of the efficacy of an HV vaccine in the | aboratory animal nodel
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WO 2012/ 025167PCT/ EP2011/ 002737 In a preferred enbodi nent, the

i mmunoconpetent cells are able to develop a human-type i mmune reaction for
H V. Prefwoablynstéhe i mmune reaction is detectable in tireThiPomd/ioaf73t he
animal, in particular in blood serum In a further preferred enbodi nent,
the human i mmunoconpetent cells are PBMC, dendritic cells or a mxture of
PBMC angd)1¢gReHbrideCpre@in’s seduenéespindfissforms exite dunisrimitediby huirmayotic genome
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even nuheelpp efroteiresd vhvatiansoist lihidytot sevedudecddese ok sonertiyog hjpgdie gyariants
preferred 8 og'hment, the dendritic cells have been obtained by cultering
human intt e presence of cytokines capable of inducing the formation
of dendritic cells in vitro. Preferably, the cytokines are al so capabl e of
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i mmunoconpetent cells, PBMC, dendrite cells (DC) or a mxture of PBMC and
dendr i tig Ltkfesreatntbodimelay bk ¢l Vavdroineris by remunngenéc eaapasitom awsisHpiAIYn

anot her_aspect, the jnyventi el S : LR8N FhdBlot@Rs 8f an
4V vack PR her e PR e D LR e e BFR0 A0 BR MR S Bl o
the H \peptides me afimgcombinant palyclonal origigaad whish pnmpne peost iuvant sphancesy
enbodi . . i, REbdutarRBudin¥cdiagstvel op pepti des/ proteins cocktail,
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preferred enbodi nent, the evaluation of the vaccine is determ ned by
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specificity of an immune response in a body fluid sanple of the nouse
Therefore, there is a need for an efficient animal model for testing HIV vaccines, and for

novel, efficient HIV vaccine compositions.

In one aspect, the present invention relates to the use of a Severe Combined T-B-Immune
Deficient (SCID) mouse engrafted with human immunocompetent cells (Hu-SCID-mouse) as

an animal model for the evaluation of the effectiveness of an HIV vaccine.



In a preferred enbodi ment, the body fluid sanple is blood serum As H
virus infection in humans is being detected in blood sanples the other
tests | i kwoiotxepmri t oneal liquid/cells viral |oad PCR assaypsoionofzkt SA

i mmune response assays can be due to residue ex vivo effect and shoul d not
be taken as vaccine efficiency results. In a preferred enbodi nent, the

i nocul af iaOpreYdricd EmbEIIBERNES thes immuheromgstiént cehie apr sislencelevélopra hdpanv-gype. The

acceptability of. cqont u--SA D nice to H al | i eir
resi st é’i‘i‘&‘B‘“Fde?cﬁlgngﬁ%thg{e%ra Pt g%re VECET e ?tggr%lsisa%g& '5{% girsg]bl 3}&) et§fe{cﬂt%ed as
viral laondalj in gamicubdrontbodesammeasured as a nunber of H V RNA copies in 1
m serum by neans of Real Time PCR WO 2012/ 025167PCT/ EP2011/ 002737 The
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RT- PCR peRedbf timeeeveamere priprsed fargbauiph davelorabgutehiyselisment , ~ at | east one HIV
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with/tqg H V. A nefhod for produci n. Hi accj ne, .is described in
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conposi tion obtained thereby, wherein the nethod conprises the steps: a)
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pept i dedonoy.n particul ar native and/ or reconbinant H V-1 peptides, c)
multiplying HV-1 material conprising H V-1 peptides, polypeptides or
proteins, d).collecting H V-1 peptides of |-t B4l Hl W= 1. '
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i dent i finpatricoomaetentodells.act eri zati on of the HI V-1 peptides obtained in step
d) by mass spectronetry, in particular by M5-MS, Ocloning of fragnents of

the gpl20 gpl60 genes encoding the peptides identified, ip ste . Q).
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angf other human cells, in particular human immunocompetent cells.

In a preferred embodiment, the Hu-SCID mouse is the particular breed of animals deficient in
their own endogenous immune system and can bear the engraftment of human
immunocompetent cells, PBMC, dendrite cells (DC) or a mixture of PBMC and dendrite cells

able to develop a human-type immune reaction for HIV.,
In another aspect, the invention relates to a method for the evaluation of an HIV vaccine,
wherein a Hu-SCID-mouse of the invention is inoculated with the HIV vaccine and thereafter

challenged with HI-virus.

In a preferred embodiment, the HIV vaccine is an HIV-1 envelop peptides/proteins cocktail,

preferably wherein the proteins or peptides are of recombinant origin.

In a preferred embodiment, the evaluation of the vaccine is determined by determining the



WO 2012/ 025167PCT/ EP2011/ 002737 i) producti on of a vacci ne conposition,
characterized in that for cloning and/or expressing glycosylated env H V-1
pepti des wo 28ipsfd7and/ or g), at |east one priner sel ecped/deb@mobiver gr oup
consisting of: (i) V1 forward for subtypes A, GB, C, FI, and H 5 - CIC
TGY GIY ACT TTA XXX XXX XXX- 3" (SEQ ID No. 1), (ii) V2 forward for all

subt ypesficady of hAab&me GCT CTT WCA XXX XXX XXX- 3' (SEQ ID No. 3), (iii) V3
forward for A B, G subtypes: 5 - TAV AAA TTA ATT GTA XXX XXX XXX X- 3'
(SEQ ID No. 5), (iv) V3 forward for subtype D. 5 - TAV CAA TTA ATT GCA XXX
XXX XX¥n ¥-préferrcSEQbbBinNmL, thy effiaapy &l détommaedi by deteamining Breypretection 10 HRK TTT
TTC TA'Iéh;Ii%\ﬁgAAXXX XXX XXX- 3" (SEQ ID No. 9), (vi) V5 forward for A B, D
G subt ypes® ACA AGA GAT GGT GGX XXX XXX X- 3' (SEQ ID No. 11), and
(vii) V5 forvvard for subtype C. 5 - ACA CGI GAT GGA GGX XXX XXX X- 3" (SEQ
I D No. 143) ref%%d%&nﬂo@ﬁﬁénmﬂﬁ REISTED-HeheCk afodulaed Wit ey cangiest tng of :

(viii) gp verse. .for D subt I di

L) R0 TSl e R e RS BB 40 S5 uence gncodino

NAA GCC CTG TC(SEQ I D No. 46), (ix) a primer derivative of (viii) lacking

the Se uence e%éoﬂ?nb& GirRedd -Eﬁ'l%anaiﬂg{lﬁ}{o'&(&& hSdig, ?Bﬁ/ﬁg‘é?'ﬁﬁ,e RNCRMHE a
everse

1 ag, are var I ant
2012/ oz:smm@m&n@o@mmﬂmmwiﬂd @z@r@@@@@émm@ TERSIITESHt ‘P@Adel*tﬁefeﬁc%of?m
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animal.

An infectious doses of 5x10? - 10* TCIDs, or higher, preferably higher than 10* TCIDs, for
PBMC-cultivated and laboratory HIV strains are used for challenging of one Hu-SCID

animal.

Preferably, infectious doses of at least 10* TCIDsp, more preferably of at least 10° TCIDs;,
even more preferred of at least 10° TCIDs, are used. Preferably, infectious doses of up to 107
TCIDsg are used.

In a preferred embodiment, the efficacy of the HIV vaccine is determined by detection of the
viral load, in particular the absence/presence of the viral load, and / or the specificity an / or
the intensity of an immune response in a body fluid sample of the mouse. In particular, the
efficacy of the HIV vaccine is determined by detection of the viral load absence/presence

and/or the specificity of an immune response in a body fluid sample of the mouse.

In a preferred embodiment, the body fluid sample is blood serum. As HI virus infection in
humans is being detected in blood samples the other tests like intraperitoneal liquid/cells viral
load PCR assays or ELISA immune response assays can be due to residue ex vivo effect and

should not be taken as vaccine efficiency results.

In a preferred embodiment, the inoculation with a vaccine is performed in the presence of an

adjuvant.

The acceptability of control Hu-SCID mice to HIV challenging as well as their resistance to
the challenging after vaccinations are preferably detected as viral load in the bloodstream
measured as a number of HIV RNA copies in 1 ml serum by means of Real Time PCR.



ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TG WEBC AAA GCT GCT TCA AAG CCC TGT
C (SEQ ID No. 67), (xii) gp4l1(160) Reverse for G subtype: ATA GCG GCC GCC
TAG TGG MG 200302316 TGG TGT AGC AAA GCY CTT TCN AAG CCTrTEEPD1(18831 D No.
68), (xiii) gpl20 Reverse Const5 for all subtypes , including sequence
encodi ng H s-Tag: 5 - ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGTI CTT TTT
TCT CTY TSC ACC ACT CTY CT -3" (SEQ ID No. 52), and (xiv) a primer

derivative, of (viij). acki t he .sequ n ic B ;
conpr | SfgREish LY SRESAPR, iGN RPRICEERT piBall Solte RBICR In
the pr ivites soniedslisprefesblyt cistied pwrbysmpangé Redehimer PR tand 924 E3ASBx anpl e

primer (xi) gp41l(160) Reverse for C subtype and prinmer (vii) V5 forward for
subtype C may be used for subtype Cidentification. In a preferre

enbodi rietHV2spegificity of angmmpinegespgnserig a bosly ﬂi%é sapgplg of i BOYsE P Eﬁ‘%%raB‘ry
primer cairled dut by meahé b ELISA With(envelop\pil 20-pn6d aritigevis.i ) are used, wherein the
variants differ in the variables "X'. In a preferred enbodi nent, the
primers (i) to (vii), and (x) to (xii) and one of (xiii) and (xiiii)_ and
one of Thvd ipreferaedt efnbrlliname, HEEespedific anfromrtehesspensd oier FEHYIC-HHSPPe s RIC-

| nvent il%M@l%ﬁ‘-tS%?Dt il 'I?t%?&tib% RHAHUGNGerfl BF \beVAaF VARKS OATRESIHE RBL
conprising the steps of: a) creation of a library conprising H V-1 specific
ant i bodiaeginatdn.enri chnent for H V-1-specific antibodies in the library by
panning with H V-1 peptides, in particular native and/or reconbinant H V-1

peptides, WO 2012/025167PCT/ EP2011/ 002737 ¢) .mul tipnlyi - L eFhal
conpr i SPRPIRIeVE eﬁ@ﬁﬁin&eé’é’, tEgBY?}B%tbotni%fgt eﬁ?ccbrieolts (gflrﬁlse? %‘;BQSH%?:%’ fﬁg{ﬁ% 1
pept i de@eadTithO@CRWEIASAed HI V-1 material using H V-1- specific antibodies
of step b) bound to a support, e) identification and characterization of
the H V-1 peptides obtained in step d) by mass spectronetry, in, partjcular
by M5- NB, a Pedfeméch gmbbdiimentnatnkeast ginet V919[1(2@0@@fgé‘nglélﬁlél%acgn‘éd&ieﬁdotlﬁ ct
pept i deg,qifHeRpbdeitRIHUSEIERMI® with/to HIV.

A method for producing an HIV vaccine, is described in W02009/046984. Regarding the
description and disclosure of the method and method steps, it is explicitly referred to the
respective sections in W02009/046984.

In particular the present invention also relates to a method for producing an HIV vaccine and
are recombinant proteins/peptides cocktail composition obtained thereby, wherein the method
comprises the steps:
a) creation of a library comprising HIV-1 specific antibodies,
b) enrichment for HIV-1-specific antibodies in the library by panning with HIV-1
peptides, in particular native and/or recombinant HIV-1 peptides,
c) multiplying HIV-1 material comprising HIV-1 peptides, polypeptides or
proteins,
d) collecting HIV-1 peptides of the multiplied HIV-1 material using HIV-1-
specific antibodies of step b) bound to a support,
€) identification and characterization of the HIV-1 peptides obtained in step d) by
mass spectrometry, in particular by MS-MS,
) cloning of fragments of the gpl20 gpl60 genes encoding the peptides
identified in step e),
g) expressing glycosylated env HIV-1 peptides using the results of step f) in a
eukaryotic expression system,
h) purification of the glycosylated env HIV-1 peptides, and



g) expressing glycosylated env H V-1 peptides using the results of step f)
in a eukaryotic expression system h) purification of the glycosylated env
H V-1 pepwoderyo2arsd i) production of a vacci ne conpositiPOmEPeHA0eZTBEri zed
in that for cloning and/ or expressing glycosylated env HV-1 peptides in
step 0 and/or g), at |least one priner selected fromthe group consisting
of: (i) Forward gpdR@tiGlooss vadoire donspasitione (Wi th Xbal site on 5' end): 5'-
AAT TCT AGA CRC TRC AGA AAA CTT GIG GGT' YAC -3' (SEQ IDNo. 52), or a
derivative thereof |acking the Xbal site, and/or conprising arestriction
site atchaaeteBzedsimdthat(for yloRing\eadpr gppesimy slycpsylged ps HBY yipeentifles i Sel) site

on o Oeaﬂg)or g? at 128t onl GlimiéRe1eted Fidm ﬁ%r&g?%cﬁfg-gu@_ er:GGT CAC -3" (SEQ | DNo.

69), ivative thereof |acking the site, and/or conprising
arestriction site at the 5 end, (iii) Forward gpl20 Constl for C subtype
(with Xbal )te onl forweridh rsnﬁ)typeQAﬂ'G'BTOABkMHRRTCDGRAACTT GIG GGI' CAC

comt i simg arest 16T GF Ra B hd 14 REREREES R GBSl 5 Const 1

for G subtype (vvlth Xbal site on 5 end): 5 - AAT TCT AGA CGC CTC ARA TAA
CTT GIG GOT (CAC ard for all subt (SEQ ID No. 71), or a derivative
(g T rare foy pll swosupss:

t hereof | ac site ris Stricti iite at the
5 end, And at Iesas{*AeﬁQécﬂ'rGQgr EEI%@%’Q%M% &%ééghg{]]%ﬁ)ng of : WO
2012/ 025167PCT/ EP2011/ 002737 (v)V1 reverse for all subtypes: 5 - GCA GIT

TTT YAT TTC B R eRnd 851 a, B, d fpBpelt No- 22

5°- TAV AAA TTA ATT GTA XXX XXX XXX X- 3’ (SEQ ID No. 5),

(iv) V3 forward for subtype D:
5°- TAV CAA TTA ATT GCA XXX XXX XXX X-3* (SEQID No.7),

V) V4 forward for all subtypes:
5°- GAA TTT TTC TAT TGY AAXXX XXX XXX-3> (SEQID No.9),

(vi) VS5 forward for A, B, D, G subtypes:
5°- ACA AGA GAT GGT GGX XXX XXX X- 3’ (SEQ ID No. 11), and

(vii) V5 forward for subtype C:
5°- ACA CGT GAT GGA GGX XXX XXX X- 3’ (SEQ ID No. 13),

And at least one primer selected from the group consisting of:
(viii)  gp41(160) Reverse for A, B,D subtypes, including sequence encoding His-
Tag:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC

YCT TTC NAA GCC CTG TC (SEQ ID No. 46),

(ix)  a primer derivative of (viii) lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag,

(x) gp41(160) Reverse for subtype A, rare variant:



(vi)V2 reverse for subtypes A, D, C 5 - AG TAT TRC AAT TTA TTX XXX XXX X-
3" V2 reverse for subtype B: 5 - CTG AGG TRT TAC AAX XXX XXX X- 3' (viili)
V2 rever swofRor2/eststype G 5' - AGA CAT TAC AAT TTA TTX XRRTXERX1XA002337 (i x) V2
reverse for subtype FI: 5 - TTG AGG TAT TRC AAX XXX XXX X- 3' (x) V3
reverse for subtypes A, D, (O: 5 - AAA GIT TBA TTC CAX XXX XXX XX- 3' (xi)
V3 reverse for suliyGEBCES GCANRAGTBGGTRGGTEGSAPGEDCOPOKAGBAALXi i) V4

reverse for subtype T TCN T (&§H TAC A XX XXX XXX
X3 (SEQ 1D No, 1), 95V GAT UG8 e S RIDN B SPER S e

TTT GYT TTA TTY TGCA xx XXX XXX X- 3'(SEQ ID No.20), (xiv) V5 reverse for
al | subtype x1 Y vESE B0 ST6T égAAxxxxxxxxxx- 3', (SEQ ID No.

s %?il&eom?éé%séﬂﬁécf@wf GRS o RTINS ARE A oc
CTG TC(SEQ I D No. 46) GCMOCITCAORAGECECTTGPZDIEQID/ST. Ayvi) a priner
derivative of (viii) lacking the sequence encoding a Hi s-Tag, and/or

conprising a sequence encoding a ta (xvii) gp41(160) Reverse for subtype
A, rare vari(aimx : gp41(160) Reverse for G su type:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68),

(xiii)  gp120 Reverse Const5 for all subtypes , including sequence encoding His-Tag:
5°- ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CTT TTT
TCT CTY TSC ACCACTCTYCT-3" (SEQID No. 52),

and

(xiiii) a primer derivative of (viii) lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag,
are used.

In a preferred embodiment, the primers used are suitable for subtype identification. For
example primer (xi) gp41(160) Reverse for C subtype and primer (vii) V5 forward for
subtype C may be used for subtype C identification.

In a preferred embodiment, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 18 or more variants of primer (i),
(i), (iii), (iv), (v), (vi) and/or (vii) are used, wherein the variants differ in the variables “X”.

In a preferred embodiment, the primers (i) to (vii), and (x) to (xii) and one of (xiii) and (xiiii)

and one of (viii) and (ix) are used.

In a further embodiment, the present invention relates to a method for producing an HIV
vaccine composition, comprising the steps of:
a) creation of a library comprising HIV-1 specific antibodies,
b) enrichment for HIV-1-specific antibodies in the library by panning with HIV-1
peptides, in particular native and/or recombinant HIV-1 peptides,



ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TG AGC AAA GCY CTT TCN GCG CCC TGT
C (SEQ ID No. 66), (xviii) gp41l(160) Reverse for C subtype: ATA GCG GCC GCC
TAG TGG MG 2000302316 TGG TGT WGC AAA GCT GCT TCA AAG CCCrTEEPD1(188131 D No.
67), and (xix) gp4l1(160) Reverse for G subtype: ATA GCG GCC GCC TAG TGG TGG
TGA TGG TGG TGT AGC AAA GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68), are
used. In a pyef emubtiplgingo@ilNent matetial pompeising UHEY- larpreptidés; aiilepdptides wint ype
i dentification. For exarrpl e primer (i) Forward gpl20 Constl for A subtype
and primer (vi) W?e\ierse for subtypes A, D, C may be used for subtype A
i denti ficatidpn. collestipg SHEY-legensidss difnthat mubipligd vag mgterial uginggHIY¢- 12
15, 18 or nore V§§5t45%&t%d&%'o?@t’épﬁﬁbour(d’ﬂo)asuf)ﬂéﬂt) (V' i), (ix), (x),

[

(xi), (xii), (xi and/or (xiv) arg rlats di

f
the variabl 85, i ieptifieatian apd ‘thﬁ@ctﬁé’??%‘m ‘efsthmgﬁ{] Hel%t‘dﬁFQ dn tr?B(Sié%?{re
the primers (I ) tfasé Xpediromatid, 1(1>@artic)ulatr(by(MSX\)ISﬁnd one of (xv) and (xvi) ar e

used. According tp the sent .inventiaon ces
i s understood as, PPH’&eﬁgnﬁgng?vsf? % tg?el %‘l}%ﬁlA ﬁg@ﬁ%ot. di)gg(e ected
fromA C T andlc[éntlﬁndmmleé)erred errbodl ment , the library is a human

anti bodi es | ?br aky regsnn?\%y&)%?n&% Eﬁf}‘ﬂ'v ‘?Ifj) ?H@é% T\t}le Pelaﬁltsl bPERP X) | lu§ aa

phagem d | i B nat ti bo I es envel op-speci f
pepti des/ pr ot ei n§uk4fb@tefr‘§ﬂpl§%ﬁ§tﬁ’d Styéte’é?ssol i d support.

2012/ 025167B§:T/ Egagﬁ@dtmmﬂegl eo@mtedaedl errepepbees and ga in particular an
lgGl , 19, l'gAsec, IgD or IgE format. In

a further ll)eferlpé‘df g%%af%?ﬁ% et‘t?glpé’ﬁtttogodl es of the library are in

| g& or mat . In a further preferred enbodi ment scFv antl bOdI es, in particular

sckv anhérgﬁ?{ﬁesd 1&1%3 Bhags: th/‘op E% ﬂ?%gl @os ar y \rﬁph@es i Step 1)

exanples op-sp ec y be presented
as protaed/nsg)mtjye@$topemm§elgetpéétoeuthﬁcgroqmwn§t§%gP ‘ty and capabl e to bind
H'V gpl120-gp1l60 prot eins in enzyne-i nmune reactions, flow cytonet ry,

fl uorescent m crqscopy or ster bI ot S Such gnv .op-specific
pept i des/ pr 8P ei ndOREdiER 1P é?BSt RV %P%gwﬁ%éalt Aﬁlﬁnﬁ# | i pocalin
scaffol d. Accor dishgAAT TOE AGASCRT TR/ AGA ARA Ciﬂ“tGBGc@GTﬁéAGncBérstood as
enconpassi n bodi es, fr i Ant i body
fragnents eg%%% ss for exg}rrpltggjj%aﬁ£E€w6%5&9&12&1%€| ngl e c %IE%%/V

di abodicesprisinggl e domai n Viestristiengyitedt t |5ngr1é, domai ns. A parti cul arI y
preferred antibody is the scFv antibody fragnent. Anti body m metics

enconpass for exanpl e DARPI Ns and. Ljpocalins r ef d enbodi nment ,
the sequencéilar Fapyad epk20 engthdon,BisHptyBe éw*éhé’geﬁ‘g za) i denti fyi ng

the peptide sequencRATOICPHNGA CHETRE ATA AMANIIT GF@G@HC&M@{B (e) above,
and (SEQID No. 69), or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5° end,

(iii)  Forward gp120 Constl for C subtype (with Xbal site on 5° end):
5°- AAT TCT AGA CGT RRT GGG RAA CTT GTG GGT CAC -3’
(SEQID No. 70), or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5° end, and

(iv)  Forward gp120 Constl for G subtype (with Xbal site on 5° end):
5°- AAT TCT AGA CGC CTC ARA TAA CTT GTG GGT CAC AG - 3’
(SEQ ID No. 71), or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5” end,

And at least one primer selected from the group consisting of:



(b) identifying the nucl eotide sequences encodi ng the peptide sequences or
parts thereof of step (a). In particular, step (b) is perfornmed by taking
i nto accomyotwidesstandard triplet code. This is for exarph&rd@sooiBed in
Exanple 4.1. In a further enbodinment, the present invention relates to a
conposition conprising at |east one of the follow ng nucleic acids: (i ) Vi
forward for (gubt yaasvése for aBsublypkd:, H. 5' - CTC TGY GI'Y ACT TTA XXX XXX

oo s (010 i) P AT A kB YRS B 1 %
subtypes: 5 - TAV AAA TTA ATT GTA XXX XXX XXX X- 3' (SEQ ID No. 5)

2012/ 025167 E orward For subtype D 5' TAV CAA TTA
ATT GCA xxxlagix @%%& fof th é/S)Avﬁ &

. V4 forward fo subt ypes:
5'- GAA TTT TTC FARAGE/ @%@%@XBM 9) ,(SI% IPN&; Q%Erward
for A, B, D, G subtypes: 5'- ACAAGAGATGGTGGXXXXXXXX— 3" (SEQ I D No.
11), (Vll) 5f0 rdfo C. 5 - ACA CGI' GAT GGA GGX XXX XXX X- 3
(SEQ I D No. FY‘?r);e g‘ﬁ&%ﬂ égﬁ Reverse for A B, D subtypes, including
iig\uig%e encodl ng -mmmgcﬁfr?ﬁmmgg@???gEngDTgEQ%)Nmﬁg AG

or a

derivative thereoflacking the sequence encoding a Hi s-Tag, and/or
conpri si nga(8éhudRoevese iSH@ap@g?g (i x) gp41(160) Reverse for subtype A,

rare variant: ATAs. TGAC PO TFA TER X TR XCB TGISHGIDMA 365, CTT
TCN GCG CCC TGT é %SEEQCEF;S No. 66), (x) gp41(160) Rever sgf or C sub3t©§/:pe ATA

GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WEC AAA GCT GCT TCA AAG CCC TGT C
(SEQ I D No. (&Y), V2 reverse for subtype F1:

5’- TTG AGG TAT TRC AAX XXX XXX X- 3’ (SEQ ID No. 31),

(%) V3 reverse for subtypes A, D, (C):
5’- AAA GTT TBA TTC CAX XXX XXX XX- 3’ (SEQ ID No. 40),

(xi) V3 reverse for subtype B:
5’- AAA GTG TTR TTC CAX XXX XXX XX- 3’ (SEQ ID No. 41),

(xii) V4 reverse for subtype G:
5’-CAATTTGTTTTATYY TAC A XX XXX XXX X- 3’ (SEQID
No. 19),

(xiii) V4 reverse for subtypes A, B, C, D:
5-TAATTT GYT TTA TTY TGC A XX XXX XXX X- 3’ (SEQID
No. 20),

(xiv) VS5 reverse for all subtypes:
5’- TCC TCC TSC AGG TCT GAA XXX XXX XXX X- 3°, (SEQ ID No.
15),

(xv) gp41(160) Reverse for A, B, D subtypes, including sequence encoding His-
Tag:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCC CTG TC (SEQ ID No. 46),



(xi) gp41(160) Reverse for G subtype: ATA GCG GCC GCC TAG TGG TGG TGA TGG
TGG TGT AGC AAA GCY CTT TCN AAG CCT TGT C (SEQ I D No. 68), and (xii) gpl20
Rever se GuoxbB/R26167al | subt ypes, includi ng sequence enc@dirmp2¢iloeray: 5' -
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CTIT TTT TCT
CTY TSC ACC ACT CTY CT -3'" (SEQ ID No. 52), or a derivativethereof |acking
t he sequence(xsi oa pngeaddtiwtiVagf (\ainplacking tigseisémg @nsating a tbefegdind@ra t ag,

WO 2012/ 025167PCT/ EPZO@A@Q&%@J§édﬁ§ﬁ‘ce°%1%§iilﬁ%qa nbodi ment, the conposition
, o, £, 8,79, 10,

conprises 1, 2, 3, 4, 2 of above nucl ei ¢ aci ds.
In a further enbodi nent, the present invention relates to a conposition

conpri si ng a{xvhl agt41Q f@))ﬁev&@&:'f&vyuﬁ@ BUG rleGafigihds: (i) Forward 9p120

Conet o A 20 s Sty thher S0 A 1 el Tl T R o

the Xb al site, and/ orGEYhPTTSICN (}IE@SI(ICECFGIDG @B@IDNG b6),5' end (ii)
Forward gpl20 Constl for B subtype (with Xbal site on 5 end): 5 - AAT TCT
AGA CCC TRC AGA AMA ATT GIG GGT CAC -3' (SEQ IDNo. 69), or a derivative

t her eof | ack@vijit gt IKkH0aReyetse fordhatdyp&onpri sing arestriction site at the

5' end, .(' ii) FOVMA%Q@@@C@@@WAGOFG@M@W&T@@EF@C?QPGQ* Wé %AQ@ S
end): 5'- AAT TCT (SEQ | 70),

or a derivative thereo@CITa@@F%‘?l*%A()‘(&% TQTEQ (%;BN%éﬂbrl Si ng

arestriction site at the 5 end,

and
(xix) gp41(160) Reverse for G subtype:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68),

are used.

In a preferred embodiment, the primers used are suitable for subtype identification. For
example primer (i) Forward gp120 Constl for A subtype and primer (vi) V2 reverse for
subtypes A, D, C may be used for subtype A identification.

In a preferred embodiment, 2, 3, 4, 5, 6,7, 8,9, 10, 12, 15, 18 or more variants of primer (v),
(vi), (vid), (viii), (ix), (x), (x1), (xii), (xiii) and/or (xiv) are used, wherein the variants differ in

the variables, in particular the variables “X”.

In a preferred embodiment, the primers (i) to (xiv), and (xvii) to (xix) and one of (xv) and

(xvi) are used.

According to the present invention, “X” in the nucleotide sequences is understood as,
independently from each other, a DNA nucleotide selected from A, C, T and G.

In a preferred embodiment, the library is a human antibodies library.
In a further preferred embodiment, the library is a phagemid library or native antibodies

library, or HIV envelop-specific peptides/proteins library bound to a solid support.
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(iv) Forward gpl20 Constl for G subtype (with Xb al site on 5 end): 5'-
AAT TCT AGA CCC CTC ABA TAA CTT GIG GGT CAC AG -3 (SEQ I D
No. 71), wo012desiévati ve thereof | acking the Xb al sitePCaFRL@N/0623Pri si nga
restriction site at the 5 end, (v) V1 reverse for all subtypes: 5 - GCA
GIT TTT YAT TTC TYX XXX XXX XXX- 3" (SEQ ID No. 25), (vi) V2 reverse for
subt ype¥hé\,anflbodies tay bAGGIZATin PREICANT all TEG T,TEGXXPeCA N4, & IgMyilgA1MEA2,

ever sor e HE] dfe dorgat IRRMA Asferkp PRt dRedipotie il ey
No. 28)are(1$H§}fODnNo 29), (SEQ ID No. 30), WD 2012/025167 (ix) V2 reverse
for subtype FI: 5 - TTG AGG TAT TRC AAX XXX XXX X- 3" (x) V3 reverse for
For - sublyfe Bl Brefiad cEOARREn T e TR OO S A e T L ad G629 38

( SEQ | Dpldgemsd )ibragySm@y bbb ubled, ad Ohowirt BEGE kkarhples.41), (xii) V4 reverse for
subtype G

HIV envelop-specific peptides/proteins library may be presented as proteins and/or peptides
selected for HIV specifity and capable to bind HIV gp120-gp160 proteins in enzyme-immune
reactions, flow cytometry, fluorescent microscopy or Western blotting tests. Such envelop-
specific peptides/proteins may be based on scaffolds like the DARPIN or lipocalin scaffold.

According to the present invention, “antibody” is understood as encompassing antibodies,
antibody fragments and antibody mimetics. Antibody fragments encompass for example Fab,
F(ab’)2, scFv (single chain Fv), diabodies, single domain VHH, VH or VL single domains. A
particularly preferred antibody is the scFv antibody fragment. Antibody mimetics encompass
for example DARPINs and Lipocalins.

In a preferred embodiment, the sequence variables “X” in the primers are specified by
(@ identifying the peptide sequences or parts thereof according to method step (e)
above, and
(b) identifying the nucleotide sequences encoding the peptide sequences or parts
thereof of step (a).

In particular, step (b) is performed by taking into account the standard triplet code. This is for

example described in Example 4.1.

In a further embodiment, the present invention relates to a composition comprising at least
one of the following nucleic acids:
1) V1 forward for subtypes A, G, B, C, F1, H:
5’-CTCTGY GTY ACT TTA XXX XXX XXX- 3’ (SEQ ID No. 1),

(il)) V2 forward for all subtypes:
5’- AAA ACT GCT CTT WCA XXX XXX XXX- 3’ (SEQ ID No. 3),

(iii)) V3 forward for A, B, G subtypes:
5’-TAV AAA TTA ATT GTA XXX XXX XXX X- 3’ (SEQ ID No. 5),

11



5'- CAA TTT GIT TTA TYY TAC A XX XXX XXX X- 3' (SEQ ID No.19), (xiii) V4
reverse for subtypes A, B, C D 5 - TAA TTT GYT TTA TTY TGC A XX XXX XXX
X- 3' (SEQvODoNm220Yy, (xiv) V5 reverse for all subtypes: PETEPIGT0TNE TSC AGG
TCT GAA XXX XXX XXX X- 3', (SEQ ID No. 15), (xv) gp41(160) Reverse for

A B, D subtypes, including sequence encodi ng H s-Tag: ATA GCG GCC GCC TAG
TGG TGG TGA &G TG@leG]érAGow\tbtﬁKDYCT TTC NAA GCC CTG TC( SEQ I D No. 46),

Comr 151 ng a Sequinte bERIEs N ae LGN SRR TN Revel o Rr bt ype A

rare variant: ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGI' AGC AAA GCY CTT

TCN GCG CCC @ GV S5 4r@ o1 S5 (%gw i) gp41( 160) Reverse for C subtype:
ATA GCG GCC TAG TGG TGG T

%A C%‘[’ Tgﬁ AA% CCC TGT
C (SEQ ID No. 67)3 ~&HA(b&A T %Em%e%%%}(&(?(ﬁ su Ny o

2012/ 025167PCT/ EP2011/ 002737 ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT
AGC AAA GCY CIT T G IDNo 68). In a preferred

enbodi ment , {:"i-%r)e m%r%%r%%pﬁé $. 3, 4 5 6, 7, 8 9, 10, 11,

12, 13, 14, 15, 15- AGANGASGAT %B\%XOGKK%XX@({&’ (SEQEII@INQTE}M and priner
conpositions are used for cloning the H V-1 peptides, which are then part

of the H V-1 vaccine cocktail. Thus, the priners defl ne the 5° and 3' ends
of the anplifiidd Wadpevad fsisubtypedspectively. It is of course understood,

that sequences i n5theCAGGEGAEGGAIGEX HsX Tagx 30r3° SERE@ID @%. i18),r oduci ng an
extra restriction endonucl ease site are added in addition to the sequences

encodi ng env peptide or protein fragnments.
(viii))  gp41(160) Reverse for A,B,D subtypes, including sequence encoding His-Tag:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCC CTG TC (SEQ ID No. 46) or a derivative
thereof lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag,

(ix)  gp41(160) Reverse for subtype A, rare variant:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66),

(x) gp41(160) Reverse for C subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67),

(xi)  gp41(160) Reverse for G subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68),

and

(xii) gp120 Reverse Const5 for all subtypes , including sequence encoding His-Tag:
5’- ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CTT TTT
TCT CTY TSC ACCACT CTY CT -3’ (SEQ ID No. 52), or a
derivative thereof lacking the sequence encoding a His-Tag, and/or
comprising a sequence encoding a tag,

12



In a further preferred enbodi nent, the present invention relates to a kit,
conprising at |east one conposition of the present invention and optionally
further owopoindsiesuitable for PCR Suitable further cowrpwmpdsiiaoesfor
exanpl e a thernostabl e pol ynerase and buffers. The invention further
relates to the use of the conpositions conprising nucleic acids defined by
the abouea p&ﬂst&rdche@boﬂanmt; e e mipositibR €oMpASHIQL D03 4F, 6, HIBVIVEK il e 12 of
conposi t.i on. rt her enbodi ment, the present invention relates to a
met hod ?%?@5W8@H€Fh “an H V vacci ne conposition, conprising the steps of :

a) creation of a library conprising H V-1 specific antibodies,

enr i chrgnt g (hler %MO&IIH%H? Qlll('{ ﬁr@s@lmﬂ\}eﬂg&?%)dt& got.éecoﬁjn%sﬁiro}ﬂ cg}ﬁp?@fh% a'i] %alf th

H V-1 pep t| trcu native an reco nant HI V-1 peptides, c)
nul ti pl 9?%6@”%@%@#? #idsonpri sing H V-1 peptides, pol ypeptides or
proteins, d) collecting HV-1 peptides of the nmulti pI ied HV-1 materi al

FZLR?i?:X;SEQ pgﬁ.géﬁﬁfgétgﬁ$%§$¥g%[%fﬁﬁﬂgg %Hgﬁﬂéﬁ?gﬂ§ugﬁgtalned in step
d) by mass spect r SeAT TAThAPa# CREUTRE AGAMARETT GG GGMY AL - Bt agnent s of
the gpl20 gp%gﬁnes e”COSNE'Igv)hSr ap&%)n} 068 tﬂeggo’ftléc}f%drf‘%‘?thk B(Ib?f SR, Ghd/of)

expressing g syl ated en es_ usi s of "stepin a
eukar yotQrapesipg @ssi on syst eWFtrW)IOpQW @ﬁthaﬁl o of the glycosylated env H V-1
pepti des, and i) production of a vaccine conposition, wherein the

gl ycosyl ated .env HI V- () ' te . racterjzed by: WO

2012/ 025167PEY/ E ‘bg@&é’ﬂ?ﬁsﬂﬁ’é%i}%ﬁ%}e@ﬁﬁ)@é@sﬁ%\% 5aMBhgt h of 441-541
am no aci ds and/ of’-AAT TOIsxGA édiCpTRCeﬁ@ArmMaﬂcMaer @OBT @ACalBout 90 -
1151cDa, and t he gpl tide e aci ds,
and/or a gl y% E(? %t ed prot S]iQn %l Eé%%?er%mea}? eo'}?écﬁlb tpg%@g?%%%?%%g and

comprising a restriction site at the 5’ end

(iii)  Forward gp120 Constl for C subtype (with Xbal site on 5’ end):
5°- AAT TCT AGA CGT RRT GGG RAA CTT GTG GGT CAC -3’
(SEQID No. 70), or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5’ end,

(iv)  Forward gp120 Constl for G subtype (with Xbal site on 5’ end):
5’- AAT TCT AGA CGC CTC ARA TAA CTT GTG GGT CAC AG -3’
(SEQ ID No. 71), or a derivative thereof lacking the Xbal site, and/or
comprising a restriction site at the 5’ end,

V) V1 reverse for all subtypes:
5’-GCAGTT TTT YAT TTC TYX XXX XXX XXX- 3’ (SEQ ID No. 25),

(vi) V2 reverse for subtypes A, D, C:
5’- AGG TAT TRC AAT TTA TTX XXX XXX X-3>  (SEQ ID No. 28),

(vii) V2 reverse for subtype B:
5’- CTG AGG TRT TAC AAX XXX XXX X- 3’ (SEQ ID No. 29),

(viii) V2 reverse for subtype G:
5’- AGA CATTAC AAT TTATTX XXX XXX X-3*  (SEQ ID No. 30),
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(tii) at least 50, preferably at |east 70, nore preferably at |east 100,
even norepreferably at |east 150 different H V-1 envel op peptides are

expr essedwol2ni2z2preef er r ed enbodi nent, the vacci ne conpoPCTIERPR01000FBED i)
conprises (a) at |east one peptide characterized by the N-term nal
sequenceL CV T L(SEQ ID No. 72) (b) at |east one peptide characterized by
t he N-term ngk) seyleencedd oSsubtypdier-ein X is Y or F (SEQ ID No. 73) (c) at

| east one peptidecc i gl nsequenc . ein X
is Kor Qor E (S]SEQH‘I%FIS"an\‘Iokftﬁ %qdr%)},gg *%g%% |3oepti de giéa(# yg'g\leo\r{vlgyéd by
the N-term nal sequenceX IN C, wherein Xis Tor Por A (SEQID No. 75),

(e) at |eastigne PeRtLR PPARGHRIA,Z84)Y the N-term nal sequenceEF FY
C(SEQ I D No. 76), _(Oat I aon ept | cterized by e er m nal
sequenceTRDG (SEQ5 I'@%.ﬁ#?%ﬁge((%g&&g}g%%gBepti de(%@ﬁ(’ef‘&zed by
the N-term nal sequenceL DXX E NL WV L D, wherein Xis T or A,

i ndependent | %ﬂf{/oggeach ot her éI?SEIQ ID No. 78). The invention further

relates to a LRYHE 85?’7‘11)]35 ion, obtainable by a nmethod of the

i nvention. The i n¥eMASGTGLIReT TELAKSEXKXEXHKY- vacci ne(SESxpdNa. #bh
conprising at |east 50, preferably at |east 70, nore preferably at | east
100, even nore _preferably at |east 150 different H V-1 envel op

pr ot ei ns/ peptiides V4 saErscioe FUbi¥RE ¥ that: (i) the gpl20 peptides have a
|l ength of 441-5415amAW Taai @FTaMA Y B TAC A XX XXX XXX X- 3 (SEQID

No. 19),

(xiii) V4 reverse for subtypes A, B, C, D:
5’-TAATTT GYT TTA TTY TGC A XX XXX XXX X- 3’ (SEQID
No. 20),

(xiv) VS5 reverse for all subtypes:
5’- TCC TCC TSC AGG TCT GAA XXX XXX XXX X- 3, (SEQ ID No.
15),

(xv) gp41(160) Reverse for A,B,D subtypes, including sequence encoding His-Tag:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCCCTG TC (SEQ ID No. 46), or a derivative
thereof lacking the sequence encoding a His-Tag, and/or comprising a

sequence encoding a tag,
(xvi) gp41(160) Reverse for subtype A, rare variant:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66)
(xvil) gp41(160) Reverse for C subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67),
and

(xviii) gp41(160) Reverse for G subtype:
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gl ycosyl at edprotei n nol ecul ar wei ght of about 90 - 1151(Da, and (ii) the
gpl60 peptides have a length of 816-923 am no acids, and/or a
gl ycosyl avedpraakeisn nol ecul ar wei ght of about 145-175kDacTinr2@1poeerred

enmbodi nent ,

t he vacci ne conposition further conprises WO

2012/ 025167PCT/ EP2011/ 002737 (a) at |east one peptide characterized by the

N-t er m nal

sequend®A QUGTGCCSEQCI TAGGGAGGA)GATAGE@ASG dod pEht Add

characterized by the I\bb@r@ir@afc{:eﬁ?h%é@ng g %Sy\@%fﬁz}[\& ggj's Yor F(SEQID

No. 73) (c) at

| east one peépti ara rize term nal sequenceX

INC, wherein Xis Kor Qor E (SEQID No. 74), (d) at |least one peptide
char act gf d gRbrRM i dinéRl th R8ps SHUE B&BFriddY 182, WMaese6 7, X, os10T 105 15191 A,

(SEQ I D, Nao. ). t .| east aqne peptide characterized by the N-term nal
sequencégasté’s’é(@%%)gl‘%aRBYeW?‘Ce?lgs'at | east one peptide characterized by

the N-term nal
char acft%

L et s SRy G5 ERER B Vs, RG> T

or A,

sequenceTRDG (SEQ ID No. 77), and (g) at |east one peptide

part of the HIV-1 vaccine cocktail. Thus, the primers define the 5° and 3’ ends of the

amplified nucleic acids, respectively. It is of course understood, that sequences in the primers

encoding His-Tags or sequences introducing an extra restriction endonuclease site are added

in addition to the sequences encoding env peptide or protein fragments.

In a further preferred embodiment, the present invention relates to a kit, comprising at least

one composition of the present invention and optionally further compounds suitable for PCR.

Suitable further compounds are for example a thermostable polymerase and buffers.

The invention further relates to the use of the compositions comprising nucleic acids defined

by the above sequences as primers for the production of a HIV vaccine composition.

In a further embodiment, the present invention relates to a method for producing an HIV

vaccine composition, comprising the steps of:

a)
b)

©)

d)

g)

h)
1

creation of a library comprising HIV-1 specific antibodies,

enrichment for HIV-1-specific antibodies in the library by panning with HIV-1
peptides, in particular native and/or recombinant HIV-1 peptides,

multiplying HIV-1 material comprising HIV-1 peptides, polypeptides or
proteins,

collecting HIV-1 peptides of the multiplied HIV-1 material using HIV-1-
specific antibodies of step b) bound to a support,

identification and characterization of the HIV-1 peptides obtained in step d) by
mass spectrometry, in particular by MS-MS,

cloning of fragments of the gpl120 gpl60 genes encoding the peptides
identified in step e),

expressing glycosylated env HIV-1 peptides using the results of step f) in a
cukaryotic expression system,

purification of the glycosylated env HIV-1 peptides, and

production of a vaccine composition,

wherein the glycosylated env HIV-1 peptides in step g) are characterized by:
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In a preferred enbodi ment, the H V-1 envel op peptides are produced

reconbi nantly. The peptides may be expressed in an expression system

sui t abl e WoRoexR8®3si ng eukaryotic peptides and protei n®CTIEPR@E1M0237 i n
yeast strains, insect cells or eukaryotic cellular parasite systens. In
particular, the peptides may be expressed in L. tarentol ae, as exenplified
in exanple 4.2 an@jor the gm@ﬁé}ﬁ{dééﬁﬁ)&qalehgthaofﬂﬂé#ﬁdrlraadnead:idsjhmrﬁma gp120
pepti des are produced reco |_ai i ds
having a |ength of 1323 ton%g‘?}ytyd i 59|%}0e e S5 g?’/or#eilr?t% qlggg

pept i degndar e produced reconbi nantly and/or are encoded by snucleic acid

havi ng a Ie?ﬁth 0fi)244fhe 51 87 pifaRs h&@f&g&*ﬁrs&srﬁﬁ%mlﬁ&c&fm&w/ap@t of the
i nventi on e nucl’ei ¢ aci ds_enc es
conposi tion optional |y compBysey. gaé?fﬂgﬁ%f‘é’é “goﬁ‘lc)“b‘ é‘tt‘)iﬁgo r]rxﬁa{a]gﬁbﬂ’l ar a

H s- Tagandand/ or sequences encoding a signal pepti de suitable for

reconbi nant expre on / I n aryotic
expr essi on syste i) | atqez%{ % Lﬁrgﬂ%‘a%”ﬁ%e%?% B & prefeaby rﬂ@@aéu?@ee%g}ép“ et
of the Mo vacci ne corrp@ﬁar@blmt kenst 1iSAskiferent Hth e@uélpambptldﬁé@rmxmﬁse
eukaryotic expression. A vector may conprise one or nore nucleic acids
encodi ng one or nore peptides of the H V vacci ne_conposition. WD

2012/ 025 moterredmppodimentythe VasEng FOPORonPIRe ) FORPEISEDr expressi ng t he
pepti deg)of #adeastbde p&sgide RBaraO@EEd by e Nut@nihil 3eqieeceisi ng prd mers as
descri bgd abmgﬁﬂt}t?ﬁ ored in suitable (Leishmania tarentol ae) vector in
identifred b or=rev ends loop, fromVito V5, respectively. The

i munogéni c aidnmnempepmikieichmmmdgmbxtlmdﬁﬂp@mimdlﬁmdescexprEsse@ i1® aXd
extracted from suj, t I Byvivo system in particular in
Lei shmani a tarent OP qyg’a&)@ (IS‘IE(Q@NO 73 preferred enbodl ment, the HV
vacci ne(®@onp#drast ene P@) @PFB%@F‘\?@Z%bﬂﬁFéﬂﬁWI s§ausesect i 8n lof Nhe Giral

| oad absence/pres&ag&lmdgmort@ar EquQfm):bem)f an i nmune response in a

body flujd s sent inven |
mnogth ¢ GORSOAR EERGREREPCeBreb, HsgbrerBR A SEHBPhant XH U 1 onvEr op
pepti des/ pr ot ei nswheatkin ¥3sTton®orse(SEQ IRINoad®s of vari ant s of themw th

| engt h (44g-5 api nogci ds)
and gl yf;gs Igt'gi é%t ngﬁﬁgﬁﬁgt‘:ﬂ%ﬂa&%ﬁéd%lhje%:%%ﬁrﬂgé%agpand %\n tﬁzll eg]gt h?f or
gpl160 ré€pr es@ﬁ%ﬂ Weos 76k, 0m 2448 to 2769 bp (816-923 ani noaci ds,

reSpeCt{ el yjt 180 ofd W'cﬁ&ﬁ&eﬂéé&@yﬂxeﬂ@h&ﬁﬁﬁﬁrse heht 145- li75kDa é
"tag" accordl ng t (Eﬁ)%ﬁgg invention is a peptide sequence which is
suitable for |soI khich is coval ently attached to a peptide or
protein sequaiite of interest. In a preferred enbdoi nent, the tag is a

H's-Tag.,\A H tﬁ s‘?gne Welda%gar:ilc %n%éa@ll)] epht%eN 18 nslilasftsé u%ng { SI g P W SUI t abl e

Hi sti di ie-resi

tags are chi W N thBdwhgepﬂétleifmr(AGBR)epenéﬁnttlw@nmﬁmqtgerr(SEQeInmNplvm) and
gl ut at hi one- S-transferase (GST) and FLAG tag. According to the exanples, a
H s- Tag was used, for purifying_the expressed peptides. However, also other
tags, |RDpEMEREQN %lﬁharftﬁi%%@ atFH5 varginerompostion o biaRble Py ignethed geibei des.
Al so, sivwemtadn. priners of the invention conprise a Xbal site. This site
suitable for cloning anplified PCR products into suitable expression
vectors. It is understood that also other restriction sites are suitable
for cl ofhagvegRmiustactehtistba HRprassieawnyesitonsoniphising rag asto), pfeferablynmane
r econbi i iqf lybody
fr agnent acdst (B FBRt I hle At YoRAOLA I pretbilbl P RER 5 5IARE *étgﬁei‘?,tls h

t he phagaielap prmsmfmpbg@smhmaqﬁgnwdtln th?étl ve or reconbinant H V-1 peptides

i's describedijn GX%?IQQEQ ldeszhazeﬁ H‘ONWIO@M Qﬂﬁx%ea@lds\éﬂh/ora
2012/ 025167P /0 8

7 Met ho materi al
conpri sENEOSMALY pepti des, POIYH ‘?Cél‘ g@iﬁggl 1g@§ﬁ’r"rnﬂed in WD
2009/ 046984 ar)d imetgb%(ppqg'elat ha\m/aelehgmmf 8I16 ﬂaarahhmmhads, anlidr2 may be
anplifi B culture c L by reverse
panni ngglg? J)gtg'he&irrvlli:l tiplied I—ﬁ\?kein Hla%?éeclru ?ag:i”ené“%ky?#etqgﬁrlﬂgﬁﬁﬁ H V-1 phagem d
l'ibrary described above bound to a support is described in exanple 2.3 and
in WO 2009/ QA823%mbbasmd demE vhtGad b&ﬂp@s’fﬁ’orpﬁ?ﬂh%&ﬁﬁrﬁ%&' on of the
H V- peptides thus obtained is described e.g. i n WO 2009/ 046984 and in
exanples 3.1 and 3.2 of the present invention. The identification and
characterization of the H V-1 peptidesiéy nmass spectronetry, in particular
by M5-MS, nore preferred by LCGMS-Ms is for exanpl e described in exanple 3.
Expressing gl ycosylated env H V-1 peptides using the results of above step
in an expression system is described in WO 2009/ 046984 or in exanples 4.1,
4.2 and 4.3 of the present invention.




The purification of the glycosylated env H V-1 peptides is described in WO
2009/ 046984 and in Exanple 4.3 of the present invention. The production of
a vacci newoanpoeste7on i s described in W2009/ 046984. | nraTmpredianozd7

enbodi ment of the method of the present invention, the individuals, from
which the HV material is obtained are infected by the sane or a different
H Vv sub(aype atlleastone ﬁé}ﬁrdeeﬂamudeﬁﬂémﬂqem-tdrhenarmeqmdc@f the @esent T

i nventipn, {}I%(?EH | s, fromwhich the viral material is obtained are
antiretrovir er apy ave patients or patients that have been subjected
to anti ¢t r ostileast onperiigy chanactgripedehethe it tesmbardisequencof tNe et héd & the

present inventionyhtRe, thgedpfd (IleIQI‘mNOI $3prepared by the steps of a)
preparlgg DNA- f ragnent s deL| ved m nu% ei’c . aci ds encodi gg t he varjabl e
Fy

regi on al pigmast QH%P"?Pt‘éiﬁ& %Faﬁ’é%{ -terEdpal sequse i m‘ruNogI ul i nes
expressed | n B- LyhpRocYtiekK @) af BESEQrIDNa. ’m)nber of individuals infected

with H nt odln nggl obuki ne A i ght
and hea %tlﬁaStPng?qqgﬁngérﬁ?tg S%EBW%F eﬁmll ueBCémgo%rllom rllﬁg t he
vari abl e reg| ons whelani Kght oz RairmA a(SEQrﬂ&Ny’ %ﬂal n respectively, of

i rmunog}§bul pecgfigitigs WO
2012/ ozge?a?P%T soh ?’%@%?%%‘%ﬂé“?%dn‘?"’ng‘%é? Eer?iﬁlf‘%%?ﬁgéientg |2jph§gemYd
vect or &nd tﬁ%ﬁ%ﬂaﬁﬁ ﬂé) bacterial strain for expression on the

bact er i gphags 18ast Uhd péiﬁxdel@hafaetléﬁﬁéd/by\hﬁﬂ‘e-ltd}nﬁxﬁm|sbciueﬁeél onTis Rarred G
outwith any of th %ngmlnatlon isted in tables 1-7 of

W2009/ 046984, no wher ei n obtai ned scFv phagem d recombi nant
ant i bodi es aami specific toresistant HI'V variants carried out in HAART- or

any Ot DGR, AN IR bAY Al L NERARMAEKBPHCNGAE PALLARNS: | NLAPKOE 6 RIL

enbodi resent iInvention, step
conpri ses an“éﬁ'f ileRmwherest Xtind %kﬁag@ﬁpenq'qnlﬂw drgm S?@s@h@r (ﬁ QR Neol®) s scFv

fragnents in panning procedure bi ndi ng HI V-speC| fic anti bodies with
reconbi ant 0- |ve HIV t|d s i,sol ated from
differe ?I%F‘é enpho eﬁ?’@%&a 81%%@? eg?‘%tmg HEE ASETRNANY- pr esent
i nvention, LC mass spect rometry is appli ed for a quantitative anal ysis,
identif f

| den dargﬁgﬁ%&bdaegqg%f §d gﬁg%;ge;gtlﬁ anfﬂx\éréss%g%gteﬁpgmgg}é %orge@(@ilesﬁﬂg ehkérgotlc
pr event pepides @od rpeotcmﬁpbkfr rigonn |y9a&icﬁ¢r@m§1 insheldeably erdenkerystic am:blrlbr parasite

conj ugajs@iOfn AR, haTBUARAS Sy BbISHANSin AdiukARIR, 8 @pIiRES in SUCh

as sterically stabilized 1i (SSL)
examplg 4.2 and/or in WO 2088/%)4%15884

H V

In a preferred embodiment, gp120 peptides are produced recombinantly and/or are encoded
by nucleic acids having a length of 1323 to 1623 bp.

In a preferred embodiment, gp160 peptides are produced recombinantly and/or are encoded
by snucleic acid having a length of 2448 to 2769 bp

In a further preferred embodiment of the invention, the nucleic acids encoding the peptides of
the HIV vaccine composition optionally comprise sequences encoding a tag, in particular a
His-Tag, and/or sequences encoding a signal peptide suitable for recombinant expression

and/or sequences enabling expression in a eukaryotic expression systems.
In particular, the nucleic acids encoding the peptides of the HIV vaccine composition are

inserted in a suitable vector for eukaryotic expression. A vector may comprise one or more

nucleic acids encoding one or more peptides of the HIV vaccine composition.
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In a preferred enbodi nent, the present invention relates to a H 'V vaccine
conposition of the present invention further conprising inmmunogenic

sti mul antwp 2atyaswnt s or carriers, such as sterically stwrabiEPe@eadoi7dsposones
(S SL). The present invention also relates to the use of a H V vaccine
conposition of the present invention for imunization of non-infected

i ndi vi d0ind Srigigal PER pratlmhi; g amﬂesﬂm‘gahé)lpﬂﬁiﬁes(lﬁ tht IVnéaecine aongpositibh [&re

di sease, e
el ectr o?m%m S|u§m\%i Ig ﬁﬂ%? a\?\n Crl@édn%br \Ii\%dm g%a%r e? or S@‘ﬁ%’?gﬁﬁél a‘féA%SW% eg/si S
wi t h f uveckarin identificg betweondorsevands loopsfrom V1 toAVs, rPsncAtlv@yPBva and

U455- PBMC sanples (FIL-1 and FIL-2, respectively), Counassi staini ng B -

H9/ 111 B _and PokA-79 | aboratorfy strains sanples, Silver staining
2012/ 02 BhGNPYNGEeNIT ICOMRPRGRE O nmglu@gg%ﬁgmseﬂ@wwp%wgéﬁaé§X$r%ﬁ%%e

defi ci efiey sutable eakdrOomelicd id GivBalfém| @sRemafarfie Lelshdfiazatch@lasiLt h
i sol at ed gﬁ%ﬁgl aboratory strain proteins. Fig. 3 shows SCl D- PBMC and Bal bC

i mrune for imunization with cocktails of reconbinant pl120-1 and
p120- 2 prot eins. Fig. 4 shows PokA-79 viral |oad rates on W37 and MI-4

back | oad
ares ol dpyerelad! qeftiiert, A8y VaRGd Bihmpdiiflon 35 $RUGC B dcfimtidohy | 02
shows Pésteetipg of th\ﬂmradrh@admvnqsémwp%mﬂ/@r e ﬁmCIﬁ@&’dOfraalt leynmﬂ regRonsR Heht

per i odspQBt e BarhpRIJfemdinddsd Mo&FloPtHE pitsentin@entlolshows POKA-79 strain in
vitro replication dynam cs, |ynphocyte MI-4, nonocyte U937 cul tures, PBMC

and DC background. Fig. 8 shows PokA-79 strain in vitro replication

dynam c$he dusogenesongonehtyrpbist)f @ nfinbér afwecormbimayt MIVUAFavblapkgr ound.

Fig. 9 t ion

o 12 RAE AR ok Lol B MBI R o0

are naricesontativesdrosnd 3230 4p (ﬁﬁbﬁébyﬁ@@a@dsmlywmﬂwr@temo shows

t he nmor phRLeEY wefght98-1 19@9%3%%%@%& gﬁl@o@@&eé‘én‘{mﬂvé frosd @448%@%9 on
mamlfestaég%lngt nthe5hda of [y i vat.i on. nci t.h formations

are mariRd! aé‘iufl%% S; ISP 9"?3’ ﬁ‘P &tye GE peteingyolpgilar Wejg “and C)
U455- WOB/AkBag. 11 shows the norphol ogy of PBMC and HI V-1 strain infection
mani festation on the 5th day of PBMC passage in vitro cultivation.
Synci thyum formati ons are marked with arrows.

A “tag” according to the present invention is a peptide sequence which is suitable for

isolation, and which is covalently attached to a peptide or protein sequence of interest. In a
preferred embdoiment, the tag is a His-Tag. A His-tag is a peptide sequence consisting of six
Histidine-residues. The His-Tag binds to metal matrices. Other suitable tags are chitin
binding protein (CBP), maltose binding protein (MBP), and glutathione-S-transferase (GST)
and FLAG-tag.

According to the examples, a His-Tag was used, for purifying the expressed peptides.

However, also other tags, in particular affinity tags may be used for purifying the peptides.

Also, several primers of the invention comprise a Xbal site. This site suitable for cloning
amplified PCR products into suitable expression vectors. It is understood that also other

restriction sites are suitable for cloning PCR products into expression vectors.

The creation of a humane recombinant IgG phagemid library containing HIV-1 specific scFv
antibody fragments and the enrichment for HIV-specific scFv antibody fragments in the
phagemid library by panning with native or recombinant HIV-1 peptides is described in
examples 2.1, 2.2 and in W02009/046984.
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A) Heal t hy donor PBMC B) PokA-79-PBMC 6th passage (6 weeks) C) U455- PBMC
5th passage (5 weeks) WO 2012/025167PCT/ EP2011/002737 Fig. 12 shows the
nor phol ogyoab12BCswnd PokA- 79-DC strain cultivation on tireTAP2dapor7 DC
passage - the is no visible difference between donor dendrite cells and
chronically infected with PokA-79 DC at 5th passage. A) Heal thy donor DC B)
Pok A- 79Mathdalk orpaskiphénd HI Videmaderibl gpmprdisd HE- 1Lsdpddes, polypeptides 0s ptM&ﬁs and

HO/111B. vjral l|.oa

chal | enlgfe esc”qeﬁ 1%‘3\6%??6%/;) gvgb%ﬂrralmodg?% %J%;Sefﬁ?n@ﬁl&%%&%& %?f_lg i n VI tro
repl i catnphfief/matiBME thurmvé)lhocyt es Mr-4 and nonocyte U937 backgr ounds.
Fig. 15 shows U455 and HO/I1IB in vitro replication dynam cs, p24

expre55| on, hocyte. MI-4 and nonocyte U937 ¢ s, Fi 16 s
PokA- 79 9ll¢caung| Yail ptices by rewarse AR tbj@@rrltaﬁ A ba&&%}%aﬂag endi ng

on the &ﬁiﬁh@d HIV - £ pieddeani@ libeiry He@ribdd alsdvewsudtdhr Rpfortdndesdibéd medxlanpld t ur e

backgro |l.en V\,i th. P

ot a ned 3l b AYe o8RG oheE" The iachlfeoRthAR L R TIC TEL bR s
dendri t ebtamled s (@) bedreg. Fin 340 208M04p8%A781 ine3Fmaled 3Ll41§51-1E3ftheabesest rains
(PBMC 1ﬁ1l< l\(@gk) conpared to 6-8th PBMC passage and U937 background. Fig. 19
shows X in vitro passages replication dynamcs, DC and PBMC
background, 1st week and 5-6th weeks passages. Fig. 20 shows U455 and

EO k@- 79Thaldéhﬁ%@htroﬂrahu CRArh OBt IdAIfGe Hwﬂqfdphaes:@ ﬂn&ss{dﬁl@tr&ﬁ?t

ackgroun sages 0 of t war

Envel opp 18'1‘1@? by @&d@f@? 5’3%6# %tjgt]}/ﬁ F;f%f%r%e%)‘ﬁle\(f“gﬁk?

protein's spectra, C) HV Envelop protein's t_r| _ptl C peptides mapping, D)

Scaf f ol gxﬁr%ésﬁx‘f@él?c&&ﬁt@é’rﬁ) /A rﬂ%&)ﬂh& &iﬂﬁﬁ@%s{ﬂtg 8f e step in an expression
system, is described in WO 2009/046984 or in examples 4.1, 4.2 and 4.3 of the present

invention.

The purification of the glycosylated env HIV-1 peptides is described in WO 2009/046984

and in Example 4.3 of the present invention.
The production of a vaccine composition is described in W02009/046984.

In a preferred embodiment of the method of the present invention, the individuals, from
which the HIV material is obtained are infected by the same or a different HIV subtype.

In a preferred embodiment of the method of the present invention, the individuals, from
which the viral material is obtained are antiretroviral therapy naive patients or patients that

have been subjected to antiretroviral therapy.

In a preferred embodiment of the method of the present invention, the phagemid library is

prepared by the steps of
a) preparing DNA-fragments derived from nucleic acids encoding the variable region of
a light chain and a heavy chain, respectively, of immunoglobulines expressed in B-

Lymphocytes obtained from a number of individuals infected with HIV,

b) linking the DNA-fragments encoding the immunoglobuline light and heavy chain, to
allow expression of a polypeptide, comprising the variable regions of a light chain and
heavy chain, respectively, of immunoglobulines, to create a multitude of different
specificities,
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andtrustworthy analysis, E) HV Envelop protein's triptic peptides mappi ng.
WO 2012/ 025167PCT/ EP2011/ 002737 Fig. 22 shows the H V Envel op protein's
triptic pEptitdrswappi ng. Fig. 23 A) to 23 M show t: he PHIINEPEIINSD2IP7
protein's spectra. Fig. 24 shows priners disposition for PCR products of

i mmunogeni ¢ conposition's tailoring mapped for several sequences in

al i gnnee)t .  Rilgning 5A)inkdtbfragreny mephagepohaesorfaad tgpdfotmihgaadtegpll 8GR farn

chal | enged i . : .
recombi nant V\ég)%) g%§%n tge bﬁ?‘%@@%%‘hﬁggt Igﬁés},/% fe%reth&pgéQ@Oﬁ%E/g%wd

chal | en@jitng With nnpgmemmmwlpaé@@gen tablesiln7 oF Q2009048 s

reconmbi nant QpAb6fefR RiBMeiRo6tatied GEF exﬂﬁi\@cbxﬁﬁﬁﬁhﬁzﬁ{tib@&egﬁfeesfpkcﬁ@r
chal | engi ng mnth F@ﬁ@ 9- PBMC and U455- %ks strains. Fig. 26 shows
A the BchenESisantHhY vartnts g PRLIB) - GReny i B AUFCGRED EREPYor i mer s
arrangenen, apdricepatiéntschemati c map and priners arrangenment. THE STATE
OF THE ART: The present invention relates to the aninmal nodel for HV
vacci ne effectiveness eval uation and novel HV vaccine conpositions. In

par ti culnar prefeeredeaodinaent wé theouetbodpf the@sesendoyentivns steppbifisthsy eanaphises

defici e efriehileftoBAL 5@%@3%&9%%&9@ ana@tafesthrtaﬁtmm% tive HV

vacci ne's i pmuni zation e Jjn vivo HV c gi ventl SCI D
humani Z&Q°3s8Fs prding Hiy SRt %@éw adthy rsa@lpemg)p 25 &ef b and s BY-

dendr i tlggptidecRglaadtfosh diffaeftFohbrsPC- PBMC) wer e used for immuni zations
and follow ng challenging wwth H V | aboratory strains which envel op
protein's pool was obtained according to reverse panning and nass

spect r olmes pryfeamed leydiodimaettlobthe @etbod ofithe PRBRAT ioreniromi, kE€dnassepesrammnetiyGs PBMC
derivat] r t | mune
Def i ci eal Iﬁ?d‘ﬁﬁfq 5&%@5&9@%2&%&%{3@6&1{ %gi Mﬁ%ﬁ‘{ev‘é@ﬁé %G-Srrl(ggtIYce for
in vi vogFé‘\}aﬂnQatslséﬂﬁldéﬂd qqﬂvatﬁablél e8I ecti veness in spite i t was known
since early 90-ies that such mce can be successfully engrafted with human
peri ph PB dendr.ite and. stem.cells believed to

capabl ao‘?re% &tb\‘?ytc"?‘ﬁﬂi HéePPBE%BﬁiIg’C I%%?“‘rF&tVF<¥Ft°°[“_te corgpos{iiqn ‘ér‘il&“i“ﬁpltﬁﬁxe/% HI vV
i nf ect i pnaddiétie] apkienton[u@atidy oBoptitdal 2#hunodenicdemulants; @dhivasts toh eareietsyo

feature I ] vacci nati on assays was di scussed WO
2012/oiﬁf@ggﬁ#ﬁﬁ%@%ﬁ%ﬁ%%%?ﬁ%ﬂtgf?&%?QC|inical assays of DNA- and
pepti de-based H V vaccine forns were run in a very limted nunber of animal

nodel s, In@p%teyreuranta&ﬁuﬂaﬁethé Rk mven@ionlraaﬁbﬁﬁmtmeaue@oapéslm oP@Bzees
(Chimp es not wor SO .,vacci nes

Rhesus_Macaques. hunan H V infection d
(O D)l R RGeS, e LY L et on, daes not etk S0
det ect i sigrically Btabilized Mipbyonseas(SSL).ve ELI SPOT assays. In Chinps that are
bearing HV infection but wthout devel oping any synptonms of acquired
i mmune deficiency syndrome (AIDS) finally test results were resuned to the
same ELTigRa®segainventiorezled mlates tocthe wpsef g ivadcane erpuirdssticar &f thepresgntal |
sati sf Y1h081t§)'n%ﬁlnlﬂhyn1b5tﬁcﬁp$ﬂxﬁiﬁ ﬂ%?edrlﬁ&wﬁfuaﬁlalgaﬁl@ﬁ’@alt&f?ng fnd A8 pRRNTBE S
i ke in_humans, general vaccines are distingui shed from ot her
therapeﬂtY&ﬁ?tW|W%§?%al agents with their luck of the first stage of
research in vitro in positive effect testing. There are two main vacci ne
generations from begi nning research in a vacci ne devel opnent to finish with
| ar ge scal e nedi cal purpose production. The first generation is represented
by nat ur al pathogen or its derivations deactivated with chem cal conpounds
treat % a? é dsher neutralization of possible toxicity, fernmentative
pathogen S [ysTs I'nto peptides and proteins, sterilization via autoclaving
or any other simlar nethod for vaccine active conponent's conservatlon

Thi s waligol sheyrcsagdesolgepasti VeaRAAGHHEFEPPheresitwith eewitheyt nagrked bands ey, f or
al | bacdwetingfor BFbEIAGEEIS vhttketrttlemégstapearcﬁnet@l a@Ugsis: di pht heria, and al so for

doubl - st r i ARATP RN CpERED-PRME bRt (LPE s P2 A ety uman

encephaCoumassi stalbbiges and other nore rare tropical disease's vaccines. The
first cl assBOf Qf/ﬁ‘fﬁ' P&%ER! a{)éf ¥ﬂreﬂﬁ§ ﬁ%‘@.}ﬁeJ Q0B e QRind!

pat hogen- speC| ongate and ne’responses —suf ficient for

i nfection developnent preventi on. Fbmever t he backwards of this vaccine's
generation always were the | ack of safety in adm nistration due to high

ri sk of survived pathogen's activity causing the devel opnment of real

di sease instead of imunization againsioit, and al so anaphyl actic reactions
of imune systemto foreign proteins and further inmune vulnerability and
di sorders. The second generation of vacci nes devel opnent started with
contributions of genetic engineering and nol ecul ar bi ol ogy as reconbi nant
protelns/peptldes based vaCC|nes that are repIaC|ng the flrst class S|nce

o, -~~~ R I T 1




If we try to transfer an H V vacci ne devel opnent attenpts to this schene of
two stages described above it becones obvious inmmediately that H V vacci nes
do not fiwotheyesicThere are several main reasons for it PCFiRP30110627at |, the
devel opment of anti-HV vacci ne based on native pathogen described in
several patents fromearly 90-ies [5, 11] was not possible due to

i mpossi Pigl 2 showoSEHD chiceemtvgenmis iemurtehiefivienay testings¢orapared o BalbEhresponse
et fn BRI S WA i0hich BRI IADABLAREE Ahiltalne nOURT O 11 Wl not
possi bl e t0 concéntrate virus envelop proteins wth standard sucrose

gradi ent untracentrifugation nmethods with over 200000g gravitation speed
even i np@nURbws SETHLERRIT adPBamtaInhlifdtespotse F8€ihrhlinizdi Kit@rddckiafs bf r st
st age was aBsent for HV v%gflne“ t he second stage - recomnbi nant vacci nes
devel opffEAORAR sl andpl20cs PEYEIPS  14] . The virus genonme sequencing prior
to attenpts to create reconbi nant versions reveal ed so great variability of
about ope third wiral,gen h i -G i [ ica
Ful -1 b b vaPe Sk TR Bal Atk bl LR7 B U RRERRE, o cHpidpes aBRL ¢
pati ent/wpered. t oget her [15]. As a result now nodern spectrum of HV

vacci nes issued for clinical trials is represented with DNA vectors form -
in terns, of vaccines devel opnent evolution it is an inc lete rec i nant
second Eigadeshams Erkar e waal 1pad ratessem UY3 4 a9d dYTE-4Barkgwup :)TE Cﬁ%@%@&%\?@b@/ dr
vacci nabmoperidf ect . So DNA HI'V vaccine preclinical assays were run in
Rhesus Macaques and Chi npanzees. Meanwhile the ani mal nodel for studying
human H 'V infection and its treatnent with antiviral agents was originally
cr eat edFign 6tshewk ok AST? i &4 THanDdy ¥X7-Mykigeunfl's jirah hadi nafes doe diffpyers epesiod

| abor at QI J .different practical applications in HV

( esoar cROPE @fm’:@%"%#g%&%m EP2011/ 002737 9, 10]. SCI D nice
engrafted with human | eukocytes (PBL) provided human-1i ke i mmune responses
for i mpgpi zatsheRs WokA-7H kirSheRt viadtiepldisioh iynbkiidag lythphoeert Mies, mbddocyte
protelnﬁ,%%, 2, 4P@ﬁh AQ Ls were supplied with 20-50x106 PBL

i nt r apePPt bRYes, PBYVI¢C RB ;gg dkerdyeeks [9, 10], for the next two nonths
they were exam ned for presence of human | ynphocytes in peritoneal cavity,
spl een, ¢l y Al . NLLE j C r=X j I NYT-

o1 oods: FELERTAPERcA7S s AV PGB el P e TP TN e

cases -andomReodyie UBYEbagkgrawnd. wer e observed in grown up animals [9, 16]. To
avoi d such side effects (graft versus host disease - GVHD) it was offered

to engraft i ne deficient mc ith de ite cell roduced vi.a treatnment
f humbiE QURBE TRmATR R Al FeT o SRABTVINES e io THAgestA PRGBS |
10] . Sop dagseiandtie celtiemgsn SyacithenbformatGisRrehmeked with paotvs. of human

or gans g?gggjgsue G %pleen, thymus, dendrite cells [19]. One human donor
organ's d YR ?é??ing for a single nouse was successfully made by

St oddar B) BolotdyFMI8R. Di ff erent net hods were adapted for nodeling HV
infections in SCID and NOD-SCID m ce, 95 percent of these experinents were
based on | aboratory H'V strains _cultivated in vitro at cell cultures, CM,
CCR5 anﬁlgC)k@:RhOWéé%ﬁ)mh(é?@f e54%d menqayies culiyenandsand Fi¥rberag lmgﬁea@'tm,
MI2, Mifhani@iior@mbihe YIBdayasdinSdtrd tuhilationSSthcbydh feim@dtiving aee fatiedraitle f or
viral infection [10, 21]. Gafts of human tissues (Hu-SC D Thy/Liv),

i sol at eff"Mtran | eukocytes (PBL) and their infected with | aboratory strain
vari ant A) U932 imdetimomsicgtesB) Palk/a78+i 93 nmal CyU4idUPBdvi ded HI V infection [ 2,
11, 22]. Infection rates were neasured with RT-PCR or Real -Tine PCR from
intraperitoneal |avage, |iver, spleen and thynus area [9]. But nore offen
SCI D ni Eig- At shewythefmewhajogh of ditgYICrandddiY 4 straint infestien manifgpiation g he >

i nter| egly &F FECICOpaRsdol RV IHNBN PRIONPB Sl cEthy i GBAN At RIRK Qfe/th @&k el BB arrcWag: h
humani z E%hfnerl%ﬁé 86 are reported to be able to bear HIV infection for
| ong pef* bl§altiyy den ~*6 nonths) [3, 9] and were used for testing and
denonst BaPolon-79fPBMIC 6/1 passageoisi weeky) f or di fferent classes of antiretroviral
agents , cthl t trated that engrafted with dendrite cells
aninalsbigﬁ%%f?éégf%Iﬁ?%@%égggggéonldevelopnent of graft vs host disease
and live for nonths after the xenograft enbedding [22]. A nunber of
researchers especially fromthose who was convinced in clinical trials HYV
vacci nes they devel oped thensel ves do not work proclained it is not

possi ble to invent H V i muni zati on vacci ne which will protect humanki nd
fromviral infection catching and devepppnent [17]. Sone experinents with
dendrite cells cultivated in vitro in presence of H V |laboratory strain
cell culture or cultivating nmedia and then engrafted into SCI D or NODSCI D
m ce showed these aninmals do not catch and do not maintain HV infections
fromchallenging with the sane | aboratory strain [9]. The sane experi nment
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WO 2012/ 025167PCT/ EP2011/ 002737 Techni ques for engrafting SCID mce with
human i mmunoconpetent cells are also known in the art and are,

addi ti onaWb)aplzaiHsmni bed in the attached exarrpl e. As use®CirfEPR1g/op2a78T ent
invention the term"imunoconpetent cells" conprises any cell of the
specific i mmune system such as |ynphocytes and in particular T and B

| yrrphocmtge$2 stbive hehmoepHobany @ﬁ(D@samIl PM79&D¢Is&airﬁ¢ulamtlogedn dfe 3htlay eft ,

ITL IeS/rrphﬁng o VaCC' gle 1ts OnOb%ISI g dt 1%% ?SSe wvI ! r f: delqd é%lls a%gﬁlc%ﬁ)};

are o per ce t OXI C
cells, m&m@wtmromml@@mé paﬁdgérrermry T ceI I s T ceI I S may be CD4 and/ or
CD8 posj P%Qltlﬂn&]&?ﬁ pregative respectively, depending on their maturation
st at us. es for B Iyrrphocyt es (B cells, bone cells), include plasna
B- cel | sB) BokA-79:G Brpasigr 6 Wife¥gi nal zone B cells and menmory B cells.
I rrrrunocorrpet ent cells may be obt ai ned e.g. from i ndi viduals, such as

peri p onucl ear. c P cel l rably,
t he | &gﬁﬁ%‘t’% FRIOFY; SHaips ?45 gé’t@?@{@ Vgﬂln Oﬁg]r%tF%B% I\gon3| S fﬁﬁ‘? %P
PBMC, darldmstbackg;nehh&, 4 ¢hatlendes witntdaysdéwipsriolbr e preferably, t he hurran

i mmunoconpetent cells are PBMC or dendritic cells. Introduction of cells of
human origin into the SCID m ce may be achjeved by using any conventl onal

route, Eigeh4shovs d4eand HOAHB, in vitroaterbeationr dinaaies) o syjpehdcytes M

i nt rapembhoRRAUIBPBhE rSunder mal |y preferred due to the ease of

adm nistration and allowing adm nistration of a volunme of fluid. The cells
may be introduced in formof a suspension in any suitable nmedium allow ng
cel | suFigl walshowsumsasanpmﬂriahe vitnd feptieatisadynamidARP2 4 expekdec dpmphonydé f | ed
Eagle's TII%/EM Park Menorial Institute nmedium (RPM) or

a asgom}vﬁeMaH senti apﬁk}leél um (GVEM . The i nmunoconpetent cells may be
stimul ated with inmune stinulators prior to being introduced into the SCID
m ce. mgum@ st%wmm 9YSithPload lﬂ@tbs OMEAPSATRYIIBE ahll M1 T4 BRUGrGinl b et Rh S
menti on abov Pre erred stinmulators include but are not lTimted to

|nterIe9|‘P<I}I? cPEchaliengiag | - 2 (interleukin-2), 1L-4 (interleukin-4),
IL-12 (interleukin-12), and other factors such as INF7 and GCSF

(granul gcyt | ony. i mulating, f I Furt her f a r
Conbi naf forty oroSResCHEERRE' Al SrTECdL bl Boplirofid Il Y ol TS o

pr onot echpllongihg sty Rok AdBBMG pnd Rok A7 9estrginsTres®:ctisielyl. hemat opoi eti ¢ ceI | s.
The dendritic cells nay have been obtained by cultering human PBMC in the
presence, of cytoki nes, capabl e of inducing the fornatjon of S_ﬁeggm gc%el S
in vitrbig MBshews nﬁg)thewétaﬁtrtg@t&quehs B deadute; qelle (D&Y |agd;fiye

in the a9.UGgeadalas5-U857 Jab. Theine ¢PBMOUBE wkek) daffarddor &-8tic PBMC phssagt | s

of human Lgin may vary fromabout 1x103 to WO
2012/ 02@%@%?%@%002737 1x108 cells per introduction, preferably from
about 1x103 to 1x107 cells per introduction, nore preferably from about 1

x104 t of; i I r | x105
11040k, X3 oSE PheARTn s SUGLLORAIENER TRARIE! BCRLPIRMOR BRI
cells péﬁquftl(labdiétﬁth@ﬁe]ﬁp?ésageér a single engraftnent only). The

i ntroduction of cells of human origin nay be repeated prior to step (b),

e pFiEoR0: ot Fis B PRSI Wik G BRe it denBrCecT, (DO of

i nt roduEBM(t bk gHund, ﬂdl(aedmpammsby i mmuni zation these nice are referred
to as "PBMC-Hu-SCID mice". In case dendritic cells (DCs) are introduced
into SCID mce foll owed by i mmuni zation and subsequent introduction of
cells oFlgt Reshawunogeniy ba&@focbdlrﬁﬂftm HY BRivewp preseia’spideatifieationeped r ed
to as "DC PBMC-HUSCI D mice”. PrefgsiaBliy atdigsié, mmunoconpet ent cell's intended
for one mouse are fromone human donor.° |n tase that various mce are used,
it is preferred that B on@“é&‘éf?l(’ptph‘eteinniﬁi’ﬁﬁféﬁ‘rpetent cells are derived
fromone human donor agy arHIV/BRel @E(ﬁ%iﬂeﬂtripﬂb(pepﬂft&asdnzfp‘pﬁfgent mce. As

di scussed above, the present.inv t hod..f,or.

eval uati on of an HV vacci n@ g?aéf :ﬁ(?goﬁﬁ E‘Iﬁb\t/ nt}'seep grogee? g%nqz'gzg v s
i nocul atred with the H V vaccine aumwtthyemflym, chal | enged with Hl -virus.
The vacci ne may be appgi ed/ h ip: n or mxture in
any suitable medium angj t heHgg%gglﬁgq)(e\)}g?cﬁrt % ?t cggr ried out in
the presence of one or nore adjuvants such as one or rmre phar macol ogi cal
or inmmunol ogi cal agents that nodify thgeffect of the H V-vaccine, such as
i munopotentiators - al so known as boosters of the inmune system - which
are effective in stinmulating cell-nediated inmunity. A preferred adjuvant
for this purpose is Freund' s adjuvant. For an in vivo vaccination the
VaCCI ne to be tested may be adm n| stered d|rectIy to the mce on the day

o, - e " Y Y



In case that the vaccine is a peptide or protein, the anount of vaccine
peptides or proteins adm nistered to the Hu-SCID m ce nmay be between 1 and
100 g,, pweferxhbiy7bet ween 10 and 80 g, nore preferablyproetereenniyzand 50
g, even nore preferably between 20 and 40 g and nost preferably about 25 g
of vaccine peptides or proteins in each step for each nouse. Adm nistering
may be perfornmed in one or nore individual steps, interrupted by |ag phases

| asti ng..0 a a eks. . The i ect j.on of the hu-SC D nouse be

per f or %8%&@5&8‘: gﬁV}F{g\gﬁqp Rgptely Wtréqqtcéteﬁ ﬁ???frg%‘tpl%s doses in cell
culture, e.g. fromabout 5x102 to 5x106 TCI D50 (50% Ti ssue Cul ture

I nfecti I HiveRh 2,8 Q.,5%x104 TClI D50. For exanpl e,
for |nfpegt£pg?ﬁuggﬁéﬁ5ﬁ§n@5e havi ng ngw@é |38{' at ed PBMCs or DCs as
background, from about 5x103-104 TCI D50 of HI V-1 | aboratory strain

i nfectimyg S 4G primésdis f@ututourfer BCR @00 6f igdrBehdgenikawinposilion! dabrifpuse,
or from abo:dt 5x102 03TC fectl ous doses. Suitable cell cultures

for thiTRA 68‘5%"%’?‘?‘2:???&’8“%9“3 I imted to MI-4 or W937 culture cells.
Preferably HuSCID m ce can be chall enged wi th 5x103-104 TCI D50 of HIV-1

| abor atgry [ nJ i i [ t

wbout s gna A Bl ARERg RBoaR B L T e UTqdi8 o Ehpifenell iy POlAT0T,
be undePBMéosiraimaCIdHBMEMMicer anges of cel | numbers and TClI D50 may be used
for infecting/exposi ng the Hu-SCID mce with/to HV. Al so, the HV strains

used fo ur oseaenot ecific strain. t her
known HMg: g%ﬁh p% HwerR i’ﬁﬁt {\;10”] gﬂﬁé&adﬁuwwaéw&t F?Fﬁsfomﬁép %@llcgld as
| ong aschallengingradid PoltAe72-RBM A G pissadesstiainmunoconpet ent cel | s/ mce (i.e.
cell's/mce not vaccinated with the H V-vaccine to be tested) will be
successfully infected with H'V. Preferably the HV strain is an H V-1

st rai n. FigbReCpsheesr egpmbiraat ipU6&PoArPBNCs and gpée-Li4smRHM Cginpuynization
consi stdfgt R cHiRR, itlll P@kAW-@HRQ&%nZQMS'SEPmUG-@%&kS ste4lng.Nf ectious dose
of 5x102 - 104 TCI %5 gher for challenging of one Hu- WO

2012/ 025167PCT/ EP2011/ 002737 SCI D ani mal may be used. Preferably,

i nfectious dpiges6 sHovat A} hasthetidoflédnblant artioragiapleatgioabinyHV -1aip12easd 105

TCl Ds f d 6 TCl D50 d, Preferably,
nf oot ous. BUBESAReGETRe" 69 Bramel S tiearr whndsarater L rain ©

pl ayback"” according to the present invention is understood as an HV
| aboratory strain obtained by culturing a HV | aboratory strain in PBMC

cells of a h r fo ve weeks passages, in particular for at
| east about %ﬁt%&%&&i‘ffﬁ y to about 10 weeks passages. In a
prefer regk prbafliimRMtion 3¢1ale8a8 th®Btintdl \»ﬁdd@bﬁfréﬂlw ya@ﬁﬁeaeﬂﬂed@tvauétaelealmatm ed
to i nfect, and/ O%I(_&X pose the Hu- SCI D ernative to

Chal | ergin vl BVDVaraR Wrmpasinomo iy bt euli, ¢ rssofel Hefed Soitiist® ,
cel | curdopenousiimunangstes ddfeidne @IDQumianHmdSﬁanenn@@l \applicagionifit tesngf

| nf ect & &Fge& 1v§ @h@f fa%kl%g ) 1%3n1%¥0n e?fepf ?FV% }11(%”281{&1%? g?n? d)gé\% Bé 10 t ed

and unin froma era

from aduunamz@@wrmbemkh dAMtheSmS@ErW@@b@@Dﬂm@lW@f dq@drlée cells-

(uni nf e&{g%ﬁedcrﬁlcte seg-HEFBMEYUherd u¥dd QHMQazlonPEtﬁa oAV Mg fthIré t
1x106 to, 1x107 E nost preferably about 5x106 cel I | nf ect%g W t h | V
strai n. With H{Vpla PaIrEaUrakD ST RYCISn PIOIIE 3 papbwem g agooiding . raverse

5- 10x 1Gganhlhrglar@r mh@%eb&ﬂd&ﬁew lahailyis Gedthed. adwek dérich PBMIC2erlOmiket [0b@ dobhoH V- 1
| abor at g Mcﬁ& ﬁf ectious %E%ecg ntn ceIA1 Elture. Preferably the mce are
chal | en ‘3 ¢ FYRHYIS W9 PPN A" dbor at ory strain infectious
doses in MI-4 culture, or with 5x102 - 5x103 TCI Dst, infectious doses in

U937 C%é\}éfeego;ﬁlagl ghﬁ' Bem%n\é‘lﬁé}iﬁ%nv(?@mp egfa‘tats%ef RdePmtE el Rver

times g times, preferab étl mes wth different tine
per i odsusedl in@rastien foranaviye pvaleptignob %eV@ﬁCIe?ﬁatﬁf%aﬁlngs ig spiteflevasekndt t he
achi evedirdt eadlly J00Rs fthad Ruot frﬁée ¢ttt feoRefislyl dhgrhfled AR BNhEn baﬁﬂﬂw’rﬂlblﬂod

e oor G dba S B e shetn BHEY SEEE foe pf® ot st BhrY St iel sBonomee

net hodsfogeattora[1,y13kn6\vand n tvive HIY ihfectiohdevabopmos 42y 9oe2,124dAnl idea to
t i .
Gt er i ririeing FEsE v Tk nl N ik Yol SRHE) BT VAE BRI SR dsougsed

fluid sanple may be bl ood serum For determining the viral |oad every

met hod known in the art can be used. T4 s includes Real Tinme PCR RT-PCR
and ELI SA. WO 2012/ 025167PCT/ EP2011/ 002737 The figures, scientific work
and exanpl es provided herein are intended to illustrate, but not to limt
the invention. 1. HV envelop proteins variability nodeling analysis. In
the very beglnnlng of the current |nnunogen|c conp05|t|on developnent we

v o, o, o o .




According to experinental data total nunber of possible positions, in which
nucl eotides (A T,G C) can be allocated, is Nbox = Nvar Ndel . Nunber of
conponentwo-20mueb®mot i des, that will be allocated in boxesTiEP20p/062747 W& can
estimate vari ations nunber by cal cul ati ng nunber of conbi nations by which
can be realized states of these Np = 4 conponents in total nunber of boxes

Nbox: bof. B’I’ecl@hlcal d%sa-y(sN)f[ DRA-' andNbdptide-badéd) H(‘N vakciR® fommgtvereofunginl@ Gery

t 1443 b | A
i ect it fimpe: Shan el HOTER Pealy &30 Mo srp ORIy Rreat'Machai i e
Nucl eot Chienpmnbeesi (Ghimps). JosRhésonsMrcagaes -hubmd, Hi Meingection dedsenotomerk,nso10
posi ti Ovrhf%cmeme?@l%gt/e@ %?éi@?l gﬁr/fép glgrltlﬂ%)ﬂﬁ%Ee&ﬁ@%ﬁ%ﬁdy%@&n&&r&té‘@iﬂ g wietf al

nunber ositions = or cal cul ation of OSSI?& riants nuypber we

nust smmeiksmm@rﬂé&mc%é@ﬁ de Chimes thetieredieapBg iH! Céeﬁa Bt RO f

del eti Odbi/el a8y @gﬁ'x toNRO ¥ Achdifedtirfure %ﬁmeﬂ@@yncﬁ%ﬁﬁ (—‘AFIDS) finally test
393904941 109 g

Al d
i ndi vi drl‘iélll Nl &FW%&)A{%@?@? %ﬁﬁ‘ﬁ% et |Lr¥8?e’lf%r§ %‘I{I%%Ftp\n ésyﬁ%ls %gts @t on
posi ti omst 4 athsatisfy@8d since HEMe infectictelets oorsat all :devepio}sunltbws am)mbtlakﬁt in

posi ti ofg,4284, %ﬂ&@i vQ&U?f?e‘%r ardf di%&l@ﬁsﬁomlﬁtﬁé‘ tlﬁ?e{peﬁﬁé/ H:lv@ﬁtﬁ\%nnﬁthcal

possi bl e vari ant ze nunber of nucl ot|
subst i taaemsnmﬁbﬂietnlw%oféh@lﬁrﬁﬁﬁ@g? opfesepsFlnin WHE In ppsityeeliest tesmag)x = 331 + 30
= 361. 361! C: 61 ==6959466306, 9. 108 357! 4! Researchers tried to overcone

??Sgngnfgéréﬁre?tkwéerﬁ%'gi%e%ﬁé PP IS Hor PesAR G SERED fm BaR AL TR b ¢ "

occur r efinishatith tirgs salle yedidal peptose @soduckien.nElie fipsytgeaomtigags Inepr%en‘@d by

connect 'q?uraw Fh[é rE'o? tsS d%lnva?%glk Od’é?ct?\pattéd\/%% @Mmcm&ﬁﬁ&%ﬁ&éﬁ Qr?cf ',
ro are

and enve I'ns consérva nts are snal ways
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engineering and molecular biology as recombinant proteins/peptides-based vaccines that are
replacing the first class since the late 80-ies. Recombinant vaccines were quickly accepted
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HIV vaccines efficacy [2, 6, 9, 10]. Only one of all developed hu-SCID mice models — grown
up SCID off-springs with engrafted in life first 1-3 weeks human thymus and liver (hu-SCID
Thy/Liv)- proved to be able to bear both HIV-specific immune response and the viral
challenging in the bloodstream of the same animals [2, 11, 22]. However such humanized
mice production is greatly labor-consuming and highly expensive. The cost of one human
thymus and liver-humanized SCID mouse exceeds the cost of one small primate, such as

Macaque Rhesus monkey, being used for laboratory experiments.

It is advantageous that Hu-SCID mice can provide a quick generations replacement due to the
short lifespan, and also a valid statistical analysis because little 15-25 gram body weight
animals need approximately 50 times less immunization material for testing each than
Macaques with several kilos body weight. A real possibility to provide mice with enough

immunocompetent human cells material for engraftment is also worth for consideration.

DETAILED DESCRIPTION OF THE INVENTION
The present invention demonstrates that Hu-SCID mice represent an efficient animal model

for the evaluation of an HIV vaccine.

Within the present invention, however, it is understood that also nude mice, immune deficient

rats, immune deficient cats and other immunodeficient animals can be used.

Severe combined T-B-immune deficient mice (SCID mice) and methods for their production

are known in the art. Furthermore, SCID mice are also commercially available.
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bp V4 |feoB lsmmhpcytegﬁmeléwoag@glﬂs)am dspvlfwal %t?ﬁ“%t%lr‘t %%12 s, anrgingbut

202 bp Npel BORISI A nrenfif$ 1B &dls ahﬁﬂﬁmé@&nﬁ)e@@lt Thes &ﬁﬂﬁr@ ebtaizeasé. antroand

variable re ns in H V- 20, and pri nmer I S own In Figure
26. For‘nﬁ‘ﬁficg@%aﬁ?%&étﬂeﬂpéeégﬁéﬂ%%‘q"@ﬂ clluea§ Cé&@?ﬁg?&éﬁoﬂ Fﬁﬁgnetshe sit ugt i on
is as follows: Mechanic cal culation: WD 2012/025167PCT/ EP2011/ 002737 The

m ni mal rFqu% A tﬁmm%jﬂgé népeYén%@Hé‘&'&gﬁ El%ctgg %é)g{;th% agr8§p Bhsldiag TRPRTRE,

| engt h uences 1s
dendritic cells, B-cells, and T-cells. More preferably, the human immunocompetent cells are

PBMC or dendritic cells.

Introduction of cells of human origin into the SCID mice may be achieved by using any
conventional route, such as via the intraperitoneal or parenteral route. The intraperitoneal
route is normally preferred due to the ease of administration and allowing administration of a
volume of fluid. The cells may be introduced in form of a suspension in any suitable medium,
allowing cell survival, such as phosphate buffered saline PBS or Dulbecco’s modified Eagle's
medium (DMEM), Roswell Park Memorial Institute medium (RPMI) or Glasgow's Minimal
Essential Medium (GMEM).

The immunocompetent cells may be stimulated with immune stimulators prior to being
introduced into the SCID mice. Immune stimulators for such purpose may be the immune
stimulators mentioned above. Preferred stimulators include but are not limited to interleukin
factors such as IL-2 (interleukin-2), IL-4 (interleukin-4), IL-12 (interleukin-12), and other
factors such as INF-y and GCSF (granulocyte colony stimulating factor). Further or different
factors or combinations of such factors may also be used. The immune stimulators promote
growth and/or development of e.g. T, B, and hematopoietic cells.

The dendritic cells may have been obtained by cultering human PBMC in the presence of
cytokines capable of inducing the formation of dendritic cells in vitro. Methods for the
production of dendritic cells in vivo are known in the art (see e.g. [25]).

The cell count for each introduction of cells of human origin may vary from about 1x10° to
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Constant fragments sumlength is 1008 bp or 336 aa Then the whol e gpl20
sequence length is vary from 1287 to 1719 bp or from 429 to 573 aa gp4l
sequence wengtdn28wes not vary nuch: 996 - 1068 bp or 33PCI/EP2@ 1402731 n
average it is 1056 bp (352 aa) for A C G and 1035 bp (345 aa) for subtype
B. Then with average gp4l length 1032 bp the total gpl60 sequence for
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pr ot ei nabiosbt 0o lﬂOr §Blls mren@admvnfandcbvon myore nmfctrrqsiramﬁw 1|535h@ qeélémr in
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| nsert l&esldafgﬁa plse bHon® AR fiirthet dmteddabtiods. agnents i n random r egi rre
Const 1 length is from294 to 339 bp (309 in average) Const 2 length is

from261 to 303 bp (297 in average) Const 3 length is from 153 to 186 bp
(159 i ninavae APNCOans nntﬁbdlueaigiﬂto iSCIDr orivel R0loved 1196 irppuizadon these eriag@ye

Const 1 # ?{}W& LS "1515 XD ljﬁlliée'bﬁn(fgaﬁg defld Y@EQQ@RDCQ %dﬁﬁoa@ceﬂvﬁkcﬂ

such ms es 1In ecul ar, wel t anal ysi s ugges

reasonawg)tmlosséoléﬂw@ |bg'nr¥@muné:7e@1tléﬁl 9@4 o?r‘ilbs@élﬁ%t am@%&%n? é’Fh? ol ed

from Sei%lﬁﬁ&?c%%nicrbzfékgt%ﬂﬂ@ Rtich As PBME3 th¥se Hh@Nalchef@rit wedse" DA RBMa-Ha- a
nunmber bp.1n every sequence, and range between them becones obvi ous.

Allgnne%@n%gpﬁhlatlon The whol e gp120 sequence is vary from 1310 to 1595
bp, or 437 - 532 aa; In sequence alignnent gp41 sequence length is vary
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final rémcmaﬁemllemgeddudtﬁlmrusilv env proteins are elongated for 33 bp. The
whol e gpl20 sequence is vary from 1343 to 1628 bp, or 448 - 543 aa; The

whol e 9%160 sequence therefore is varé)a_ggg 2394 to 2769 b or 798 bl923
aa. For T'he ypesing may bsrappied/intradycedim a SWIPGBFHIER OF PHXHES i ARY ﬁ}"ézi Tode

i S USsedineaftin 9RE tHESexpobure (vaRimtioaNmag Heotiided a6t inythe pr@geaseaf enk bnnioxanpl e

3 Sequencﬁuvants such as one or more pharmacological or immunological agents that modify the
effect of the HIV-vaccine, such as immunopotentiators - also known as boosters of the
immune system - which are effective in stimulating cell-mediated immunity. A preferred

adjuvant for this purpose is Freund's adjuvant.

For an in vivo vaccination the vaccine to be tested may be administered directly to the mice
on the day following the last introduction of immunocompetent cells or of the cells of the
immunogenic background, or it may be administered some time (e.g. a couple of days or even
weeks, preferably after two weeks) after the last introduction of said cells. Immunization may
be carried out once or in a number of subsequent steps, e.g. it may be repeated after some
time, e.g. after one to three weeks, preferably after two weeks two to four times, preferably

three times.

The Hu-SCID-mouse may be inoculated with the HIV vaccine 1 to 3 weeks after engrafting

of the human immunocompetent cells.
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The follow ng priners may be used according to the invention: V1 forward
for subtypes A /G B,C F1,HDNA 5 - CIC TGY GIY ACT TTA XXX XXX XXX- 3' (SEQ
I D No. 1)wlnetdi2dleC V T L X X X(SEQ ID No. 2) (X - unkn®amEPYR1/00378&r d f Or
all subtypes: DNA 5 - AA AAC TGC TCT TWC AXX XXX XXX X- 3' (SEQ ID No. 3)
Protein NC SYYF X X X (SEQ ID No. 4) (W= Aor T) V3 forward for A B, G
subtypes: DNA 5'- TA VAA ATT AAT TGT AXX XXX XXX XXX- 3'(SEQ I D No. 5)

VoA ATTORR PRGOS TR hEolIe Ry EAH AR Sy imeithty Ripsperct¥By R, T
XX( SEQ 8.9 Vi .thgparepteralyoyie or yia Gp ivirapsitoraal rouse sueh ag apraysaQUS MgLlsN.  Gaa

T TTQuE&]EgJeg\ﬁs AEONK oXtiafratitfrsclak tloR. Nee pR¥erk¥dofopita o afainistéring H=Q | D

No. 10) (Y. or ‘T).V4 forward WD 2Q12/ 025167PCT/ EP2011/ 002737
vaccine to the mice is via subcutaneous injection.

The vaccine to be tested may be administered to the Hu-SCID mice once, twice or more often
(three to six times). Preferably, the Hu-SCID mice are vaccinated for a total of four times

within two to four weeks, preferably within three weeks.

In case that the vaccine is a peptide or protein, the amount of vaccine peptides or proteins
administered to the Hu-SCID mice may be between 1 and 100 pg, preferably between 10 and
80 pg, more preferably between 15 and 50 pg, even more preferably between 20 and 40 pg
and most preferably about 25 pg of vaccine peptides or proteins in each step for each mouse.
Administering may be performed in one or more individual steps, interrupted by lag phases

lasting one day, days or weeks.

The infection of the hu-SCID mouse be performed by using an amount of HIV strain
infectious doses in cell culture, e.g. from about 5x10% to 5x10° TCIDs, (50% Tissue Culture
Infective Dose), preferably from about 5x10? to 5x10* TCIDso. For example, for infecting
Hu-SCID mice having freshly isolated PBMCs or DCs as background, from about 5x10%-10*
TCIDs, of HIV-1 laboratory strain infectious doses in cell culture are administered to each
individual mouse, or from about 5x10? - 5x10° TCIDs infectious doses. Suitable cell cultures
for this purpose include but are not limited to MT-4 or U937 culture cells. Preferably Hu-
SCID mice can be challenged with 5x10%-10* TCIDso of HIV-1 laboratory strain infectious
doses in MT-4 culture cells, or with from about 5x10% - 5x10° TCIDso infectious doses in
U937 culture cells.

It will be understood that different ranges of cell numbers and TCIDsy may be used for
infecting/exposing the Hu-SCID mice with/to HIV. Also, the HIV strains used for this
purpose are not limited to a specific strain. Rather, all known HIV strains including HIV-1
strains and HIV-2 strains may be used as long as it is made sure that unprotected
immunocompetent cells/mice (i.e. cells/mice not vaccinated with the HIV-vaccine to be
tested) will be successfully infected with HIV. Preferably the HIV strain is an HIV-1 strain.
More preferably the HIV strain is selected from the group consisting of U455, 9H/IIIB, and
PokA-79.

In particular, an infectious dose of 5x10% - 10* TCIDs; or higher for challenging of one Hu-
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For A, B, D, G subtypes: DNA 5 - ACA AGA GAT GGTI GGX XXX XXX X- 3' (SEQ I D No.
11) ProteinTR DG X XX(SEQ I D No. 12) V5 forward For subtype C. DNA 5 - ACA
CGT GAT GEO2@0256X XXX X- 3' (SEQ I D No. 13) Protei nTR PGTXPXN{188E231 D No.
14) V5 reverse for all subtypes: 5 - TCC TCC TSC AGG TCT GAA XXX XXX XXX X-
3" (SEQ ID No. 15) Conplenentary DNA strand 3'- AGG AGG ASG TCC AGA CTT XXX
XXX XXXSQ{-D nintdPERal Dbd\aised. 6Pref&@ably G infectiusVBoses vt s lezstrpll0& FEGHD st mared  DNA

R P G’ /Prgééxbgéé}( %1%6%8;‘}%?5?&'2@/ s Segrféb};rei;e e(isngaﬂ Bagploﬂfbl%_?_&%[rﬁr%%zr(p\x F

TYY TAQ@réfersblyOidedtious)oss ¢fSEQol 10 REID 43y Sfcd c or T) V4 reverse for
subtypes A B,C D 5 - TAA TTT GYT TTA TTY TGC A XX XXX XXX X- 3'(SEQ | D No.
20) V4 reverse com enent strand fo ubtype G . .DNA

XXX XXX ARR
ATA AAATENAlapgratary sainplpsidarly agsor 118 i tpé?sﬁntXRV%ttﬂQ/‘Fu“Rdﬁ%%’(%ébaP%ﬁ&o.
22) (R [abdta@Fy SraiNbbianal b caRaige HIVs tabarator atrasuint PRYEC AclB; ¢f Dhealthy
donor for several weeks passages, in particular for at least about 2 weeks passages, and up to

about 10 weeks passages.

In a preferred embodiment, at least one HIV laboratory strain playback is used to infect
and/or expose the Hu-SCID mice with/to HIV.

As an alternative to challenging Hu-SCID mice with an amount of HIV strain infectious
doses in cell culture, simultaneous challenging of Hu-SCID mice with a mixture of infected
and uninfected cells may be performed. Such a mixture of infected and uninfected cells may
comprise from about 1x10* to 10x10%, preferably from about 1x10° to 1x10® and most
preferably about 10x10° of pure (uninfected) cells and from about 1x10%to 10x10’, preferably
from about 1x10° to 1x107 and most preferably about 5x10° cells infected with an HIV strain.
In a preferred embodiment SCID mice are challenged with e.g. 5-10x10° MT-4 or U937 pure
culture cells and with 5x10%-10° TCIDs, of HIV-1 laboratory strain infectious doses in cell
culture. Preferably the mice are challenged with 5x10°-10* TCIDs of HIV-1 laboratory strain
infectious doses in MT-4 culture, or with 5x10% - 5x10° TCIDs, infectious doses in U937

culture.

The challenges with HIV may be repeated for a number of times, e.g. for 2-5 times,
preferably for 2 to 3 times with different time periods in between. A 3 day period between
challenging is preferred for the achievement of the high viral load numbers in a lymphocyte
background culture and a 7 day period is preferred for a high viral load in a macrophage

background culture.

For measuring the efficacy of a vaccine, all methods generally known in the art for that
purpose may be used. In particular, the efficacy of the HIV vaccine may be determined by
determining the viral load in a body fluid sample of the mouse. Said body fluid sample may

be blood serum.

For determining the viral load every method known in the art can be used. This includes Real
Time PCR, RT-PCR and ELISA. '
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DNA 5" - XXX XXX XXX TGC ARA ATA AAR CAA ATT A(SEQ I D No. 23) ProteinXX X
CKRRK Q(SEQ ID No. 24) V1 reverse for all subtypes: 5 - GCA GIT TTT YAT
TTC TYX XX 20002%6X- 3' (SEQ I D No. 25) Vi reverse conpl egempr2eitineatd? f or al |
subtypes: DNA 5'- XX XXX XXX XRA GAA ATR AAA AAC TGC- 3' (SEQ I D No. 26)
Protei nX XX EI KNC(SEQ I D No. 27) V2 reverse for subtypes A D, C 5 - AGG TAT
¥§TC #ﬁﬁﬁETtPgtiF@(leﬁ@QXoﬁki and exafiplds|poWded RBEinfane imeruled pe il Bistrate; @Gt ACGG

X- 3'(SEQ I D No. 29) For G subtype: 5 - AGA CAT TAC AAT
TTA TTSI‘Q&A@WW% (SEQ I D No. 30) For subtype Flyl:O 5 - TTG AGG TAT TRC
AAX XXX XXX X- 3" (SEQ ID No. 31) V2 reverse conplenent strand for subtypes
A D C DNA 5 - XXX XXX XXA ATA AAT TGY AAT ACC T- 3' (SEQ ID No. 32)
Prgtei nx X X INCN T (SEQ I D No. 33) V2 reverse conpl ement strand for
subt ype B: GI' AAY ACC. TCA 3" (SEQ ID No. 34
Prot ei nX X )@IEVN“‘I‘@(’EEC’QCBSN@”%B‘)‘W\EWQU’&@B’]%I errent(st rQand for G )
subtype: DNA 5' - XXX XXX XXA ATA AAT TGI AAT GIC T- 3" (SEQ ID No. 36)

Protei r%)ﬂh%:( \llel?ly }g/ P th'gocm%gr}t immunogenic composition development we tried to
estimate a number of possible variations in main envelop protein gp120 for cohorts of
patients applying new mathematics modeling based on differential analysis and molecular
biochemistry parameters [23, 24]. The length of gp120 nucleotide sequence is variable and
depends on deletions and insertions presence, their number and size. There is a scheme of
gp120 mapping, where C1-C5 — conservative regions; V1-V5 — variable loops or variable

regions.

C1 Vi V2 C2 V3 C3 V4 C4 V5 G5

According to formula:  InN = z @, InC;]
ivj

where i — is number of variable nucleotide positions in env gp 120 sequence, n; — number
of matching sites in each of i variable regions (in our case i=5, as variable regions of gp120
are V), Va, V3, Va4, Vs) , j — number of particles, that can be placed. In our case there are four
particles — AT, GC and TA, CG.

According to experimental data total number of possible positions, in which nucleotides
(A, T,G,C) can be allocated, is Nyox = Nyar + Ngei . Number of components — nucleotides,
that will be allocated in boxes is Ny=4 .

We can estimate variations number by calculating number of combinations by which can be

realized states of these Ny =4 components in total number of boxes Npox:

CNp - ( box) [23]

Voo ™ (N e = N AN,

box

Length of gp120 sequences used in our alignments is 1443 bp.

Alignment 1 — HIV-1 subtype A infected 30 individuals from Former Soviet Union territories

and Africa. Nucleotide substitution positions N yor = 546, there are deletions in 10 positions.
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V2 reverse conplenent strand for subtype Fl: DNA 5 - X XXX XXX XXT TGY AAT
ACC TCA A- 3" (SEQ ID No. 38) ProteinX X XCN TS(SEQ I D No. 39) V3 reverse
For subt ywe=01/02867(C): 5 - AAA GIT TBA TTC CAX XXX XXXp&XEP3011(0685E&y | D No.
40) For subtype B: 5'- AAA GIG TTR TTC CAX XXX XXX XX- 3' (SEQ I D No. 41)
WO 2012/ 025167PCT/ EP2011/ 002737 V3 reverse conpl ement strand for subtypes
A D, (@nstaa%o&tlomsmmmrwpmﬁom ma( R tﬂbﬂatiomz)f RrssiblE nX X

X V\N I | D No V3 rev f . DNA

s RRPe A sk A SRR R ROE s B R hetlon SRR, 1D
No. 45)ofglpl¢m(>ﬂ:60\)ltdgeﬂler sHvdk 67548, Bl D=23bt ypes Nod restrl ction site is marked
light grey, 6H s tag is narked dark grey) 5 - ATA GCG GCC GCC TAG TGG TGG
TGA TGG GG'B@E'AGYAAAGCYCT T,TC NAA GCC CTG TC -3' (SEQ I D No. 46
gp41( 16@956 = 3MMeAERB. 49 and for A B D subtypeg 5'Q - GA CAG %3@0 TTN
GAAAGRGCT CTACACCACCATCACCACCACTAGGCGGCCGCTAT(SEQIDNO
47) ProteinQ GXE R ALLH HHH H HstoP (SEQ I D No. 48)

Alignment 2 — HIV-1 subtype A infected 10 individuals from Former Soviet Union

territories. Nucleotide substitution positions N v, = 331, there are deletions in 30 positions.
Constant positions 1082. Total number of positions = 1443. For calculation of possible
variants number we must summarize number of nucleotide substitution positions and number
of deletions. Altogether: Npox =331 + 30 =361.

s _ 301 05046630~6,9-10°

6 357104

Researchers tried to overcome such genetic diversity for many years fishing out, cloning and
reproducing fragments of the most conservative proteins or their domains. However it
occurred that internal viral peptides like nef, pol and gag have no connection with virion’s
infectious activity and immunogenicity against it, and envelop proteins conservative
fragments are small enough and are always covered with “loops” parts from outside of
invading new host cells virions. These “loops™ envelop peptides fragments were not only
highly variable but extremely quickly mutation-altering regions at least up to now, until
sequence information was obtained from standard infected individual’s lymphocyte’s DNA

sequencing.

It is known from published and our practical experimental data that HIV infectious dose
(TCID) and HIV viral load (virus titre or a number of RNA copies per 1 ml of body fluid
sample) are very much different numbers. Precisely, TCID value is the thousands times lower
number than the viral load. We believe this difference represents the real percentage of
infectiously active virions that matches to a number of CD4, CCRS and CXCR4 receptors
variations available for virus recognition and cell entrance in a single human organism
subjected to HIV infection danger. An eukaryotic genome is very conservative and stable
characteristics. The whole HIV great genetic variability calculated above cannot be repeated
in any human genome for CD4 and two more receptors including the number of these
proteins isoforms. Therefore the number of HIV infectiously active variants with certain env
sequences is limited by the number of tissue-specific variations of CD4 receptor and co-
receptors. The identification of these viral env variants is the answer for question about

preventive HIV vaccine creation.
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gp41(160) Reverse for subtype A (rare variant) ATA GCG GCC GCC TAG TGG TGG
TGA TGG TGG TGT AGC AAA GCY CTT TCN GCG CCC TGT C(SEQ I D No. 66) gp41(160)
Rever se fwo@2mbteype ATA GCG GCC GCC TAG TGG TGG TGA TEGITEBRITGRTHGEC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67) gp41(160) Reverse for G subtype
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TG AGC AAA GCY CTT TCN AAG CCT TGT
Cl( I( SEQbL DzNOVirgg()jznvmpzmaém NG ¥l EoRQLibh0RRE SR eypri® PaReung spd Sakive f or
al | subtype estri.ctign site . [ , 6Hi s tag is marked
dar i ar ey AR AEEbediE ] tati Retle SOl b bR T T Tty
TSC ACC ACT CTY CT -3'(SEQ I D No. 49) gpl20 Reverse conpl errent strand

gzgs E:ic\f&l&eﬁl#sesﬁlggsy%réné@lsp@@( %II @E@legﬁ@tlﬂﬁﬁ%%ﬂ de HHHtﬁ&@HS CAT

( SEQ | meoseagancemsalysiso g enrelas drotels eré F'}Ibvé\%vﬁﬁ gFV%l?R"ée‘Hn end
(mar kedsug @se)thpmtﬁo& wés AdVEr GPAiddAGr IggTz(Ram AL MA@ YT G HGEBalBTYy RColBct ( SEQ

ID No. 5
gp120 ’F‘SPt EO%?r%ean(%“F&‘m anello%l eeléln gén%gﬁggi P%WCAQ%)%E%BV@&
TRC AGAstawA oﬁﬁﬁvmﬁn@nﬁlmle@ion@ﬁ@ lairhjory 699ingouliviae anegita JRtiewAdidlateyr C

bt
S Ll S A L AN T, T

Si te onwgﬁksend) 5'- AAT TCT AGA CGC CTC ARA TAA CIT GIG GGT CAC AG -3 (SEQ
I D No. ¥ 1)virus ultracentrifugation concentration;

2. Reverse panning and native human antibodies libraries affine separation.

2.1. Virus ultracentrifugation concentration

Three methods of virus ultracentrifugation concentration were used. According to the first
method, HIV proteins were harvested from supernatants by PEG precipitation, resuspended
in TNE buffer (0.01 M Tris-HCI pH 7.2, 0.1M NaCl, and 1 mMEDTA in Milli-Q water),
and clarified by centrifugation for 30 min at 4,000 rpm. About half of total viral sample
volume in TNE buffer was stratified over 20% sucrose solution pored to the bottom of
ultracentrifuge tubes and ultraspinned at 160000g during 45 minutes through sucrose gradient
with density 1,16-1,18 g/sm>. The virus-containing pellets were pooled, diluted
approximately 1:3 with TNE buffer.

According to thé second method, supernatant was run spinning at 1000g for 15 minutes, then
the obtained supernatant is run spinning at 16000g for next 15 minutes, then stratified over
20% sucrose solution pored to the bottom of ultracentrifuge tubes and ultraspinned at
160000g during 45 minutes through sucrose gradient with density 1,16-1,18 g/sm3 . The pellet
is dissolved in small volume of culture media.

The third ultrafiltration method is reasonable for not loosing surface envelop glycoproteins in
sucrose gradient and keep them without any denaturating effect. Supernatants were run
through ultrafiltration with 30 kDa membrane (Pelicon device Biomax) at 4 C for 2 hours.
Filtered hydrolyzed protein mixture was lyophilized. Viral RNA concentration in collected
pellets was measured by Real time PCR using Amplisense HIV-monitor-FRT (Amplisense)
on Rotor-Gene 6000 thermal cycler (Corbett Research). Protein concentration in the virus-
containing fractions was determined by BCA assay. Protein material pellets were stored at -
80°C after dilution and measurements.

The first and the third approaches — PEG precipitation and ultrafiltration - previous to
ultracentrifugation and PAAG protein bands separation showed reasonable results in further

mass spectrometry analysis.
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In a preferred enbodi nent, following priners are used: (i) Forward gpl20
Constl for A subtype (wth Xbal site on 5 end) 5 - AAT TCT AGA CRC TRC AGA
AAA CTT GWO23102vkC - 3' (SEQ I DNo. 52), or a derivati vePCin@apreaf/obzéki ng t he
Xbal site, and/or conprising arestriction site at the 5 end (ii) Forward
gpl20 Constl for B subtype (with Xbal site on 5 end) WO

2012/ 025167PCT/ EP2011/ 002737 5' - AAT TCT AGA CGC TRC AGA AMA ATT GIG GGT

CAC -3’ I g | | acki
andl or oA i ngReeks pinif SBEMSE dekie hRLRRLn 70 7 P20 gpi20

Const ! #%%W%%%? é\\/@ﬁ&%ﬁg\béﬂﬁ%ﬁﬁe@cn%ml (7] andMilive Gativ¥dtesTiblafdsT GGG

A o gﬁgmmmw O LR F kR e G L 2ng Lhe
9120, G B e B OBy 5571 b £
t .her eofaddad kd agerhiget mal E sddliequltandforrl loompré-gicnbationestd 12 hpwrs indubatiert int he
ot 0 B ST O s T
TRC :AA‘I‘IOfQFm Xankpci Hetraxs t@mgth@peorrplb Thegyltpsgip ﬁlymvzd #tel 0P8 dorr i mitupt ype
sBubt5 Gé@ué&ﬁ %&%&"%ﬁ%ﬁ% A%ﬁ&emaﬁ 1/8 v(\Eﬁ@E@sMD/Na@D 20PEN2, seweCee f or
ypesolutlon is added to supernatar;lg a]’_l-(li_ 1ncJ>ateWhour at’1ce, thetg pre(glplgtlon per%O 1)med
with spinning 10000g at 4°C for 20 minutes. The pellet is dissolved in LB or 10MM TrisHCI
. pH 8.0 and filtered through 0.45pm. Recombinant phage can be stored at 4°C overnight
when 0.01% timerosal is added.
Phage presented mAb libraries were immobilized on streptavidine-coated ferroxide magnetic
nanoparticles. Particles were washed with sterile water and equilibrated with 0.1M carbonate
buffer, pH 9.5 at a flow rate of 1 ml/min. M13 phages in concentration 2.5*10'%in 10 ml
0.1M carbonate buffer pH 9.5 were immobilized on streptavidine by re-circulating phage
coupling solution for 16 h at a flow rate of 1 ml/min at 4 -C using peristaltic pump. After
coupling the phages particles were washed with 0.1M carbonate buffer pH 9.5 until all non-
bound phages were washed away. The remaining active streptavidine groups were blocked by
re-circulation of 25 ml 0.1M ethanolamine in 0.1M carbonate buffer pH 9.5 for 3 h at a flow
rate of 1 ml/min . The suspension was washed with sterile water and phosphate-buffered
saline (PBS) and stored at 4 C until further use. 8. To estimate immobilization yield, 100ul
of suspension was sonicated and total protein concentration was determined by micro BCA
assay. To converse protein concentration into phage concentration, calibration with control
phage particles was performed.
HIV-1 peptides mixture was proceeded through reverse panning with current technique:

HIV-1 peptides mixture hydrolyzed in 0.05 M Tris-HCI, pH 8.0 buffer was pored into 50 ml
glass tubes together with phage-embedded streptavidine particles and stirred for 2 hours in
orbital shaker with speed 120r/min. Then the suspension was diluted with 5 volumes of the
same buffer. AC magnetic field conductor was applied to collect the particles. After
supernatant was discarded HIV peptides-bound phage was eluted with 0.1M glycine pH 2.2
gradient. Obtained fractions were incubated in glycine elution buffer with presence 0.001M
PMSF for 5 hours at RT until phage-antigen complexes are re-adjusted completely.

2.3. Native human antibodies libraries column preparation and pool of HIV

envelop proteins capturing.
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(x) V2 reverse for subtype FI: 5 - TTG AGG TAT TRC AAX XXX XXX X- 3'(SEQ I D
No. 31) (xi) V3 reverse for subtypes A D, (O: 5 - AAA OIT TBA TTC CAX XXX
XXX XX- 3WOSEQ/2Bx6No. 40 (xii) V3 reverse for subtype BPCHEP2MAMIGIG TTR
TTC CAX XXX XXX XX- 3'(SEQ ID No. 41) (xiii) V4 reverse for subtype G WO
2012/ 025167PCT/ EP2011/ 002737 5'- CAA TTT GIT TTA TYY TAC A XX XXX XXX X-
3'"(SEQ ID No.19) (xiv) V4 reverse for subtypes A/ B,C D 5 - TAA TTT GYT TTA

s T eEEEN Al B ottelln fadh S B PV A i

gp41( 1aﬂ9>od2mmmthcnmmomum sulfatsy presipitation werthesl 8ed)thencan R@&Wr@; IR Tag:

/T%A( SO hntrais @ggﬁf[ Gk Giat! $59-2698 of Gidifes bIS3H &%M%Wfo]:ﬁ@ NAANECE: CTG

pri nmer erjvative of VI
sequenck08Adoal fi ’aé’thae“‘Fta@’as éillﬁff"&ﬂeg é‘hﬁrsPE‘?rH@ta‘ét é’ ﬁﬁ%‘%‘&@% {gd?rfd;“émdag,
gl' )C(B\CIB | lI'IG)CSI%p Kl e&nRevessid dnomosiubi wlﬁté\addeﬂrte sutardtmnt (B 1 AZANGLGIGRGUEEE TAG
é&A ny 6)
(xi X) dﬁ:ﬁ?@?é@% fgévg% o @?: ureau[gm at% C}_CH}e%l% &@eﬁr&%ﬁ% 4'805@ fof
15min at 4°C. Supernatant was dlscarded and the precipitate was dissolved in 20% of the
original volume in PBS. Then supernatant in 20mM PBS pH 7.4 is pored into 1 ml HiTrap
protein G column with highly cross-linked 6% agarose from 20 ml syringe. The elution of Ab
library from protein G is carried out in 0.1M glycine buffer with pH 2.8 at a flow rate of

0.5ml\min. The antibody purity 99% was determined by SDS-PAGE.

Polyclonal antibodies were dialized against coupling buffer (0.2 M NaHCO3, 0.5 M NaCl,
pH 8.3 overnight at 4°C. The protein mixture (0.5ml, ¢=20 mg\ml) was added to 1 ml of
NHS-activated Sepharose 4 Fast Flow, previously washed with 10-15 medium volumes of
cold 1 mM HCI immediate before use, and incubated overnight at 4°C. After the coupling is
completed, any non-reacted groups on the medium should be blocked. Thus, the medium can
be kept in 0.5 M ethanolamine, 0.5 M NaCl, pH 8.3 or 0.1 M Tris-HCI, pH 8.5 for a few
hours. To wash the medium after coupling, use a method which alternates two different
buffers (high and low pH respectively). Buffers used are 0.1 M Tris-HCI buffer pH 8-9 and
0.1 M acetate buffer, 0.5 M NaCl pH 4-5. A suitable procedure could be 3 x 1 medium
volumes Tris buffer followed by 3 x 1 medium volumes acetate buffer. This cycle is repeated
3-6 times. To prevent microbial contamination antibodies library column can be stored in
20% ethanol.

For capturing the pool of HIV envelop proteins the virus-containing ultracentrifugation
precipitate was applied to Ab library column, equilibrated with PBS. One milliliter virus
containing sample was diluted up to 10 ml with binding buffer (PBS) and applied to the
column at a flow rate of 0.5 ml/min, by recirculation during 2 hours (all buffers were filtered
through a 0.22um). Gradient elution of targeted protein with increased sodium chloride
concentration was applied. Two peaks were collected: one — at 23% sodium chloride ( 0.3M
NaCl, major fraction) and second - at 50% sodium chloride ( 0,6M NaCl, minor fraction ).
Fractions of 1ml were collected. The column was re-equilibrated with PBS buffer. Fractions
were assayed by measuring absorbance at 214 nm and by Phage Western blot for the

detection of viral peptides as it was shown in [7].

The properly glycosylated gp120 molecule consists of 60 kDa polypeptide core (Example 4),

and extensive carbohydrate by N-linked glycosylation increases the apparent molecular
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ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TG WGC AAA GCT GCT TCA AAG CCC TGT
C (SEQ ID No. 67), and (xx) gp4l1(160) Reverse for G subtype ATA GCG GCC GCC
TAG TGG MG 20RA2TB6G TGG TGT AGC AAA GCY CTT TCN AAG CCTPTEGEPD1(18ERQ3T D No.
68). In a further preferred enbodinment, following priners are used: (i)V1
forward for subtypes A, GB,C F1,H WD 2012/025167PCT/ EP2011/ 002737 5'- CTC
TGY GI'tvAgHt tbT90- X)O(kEXXn)QéXrag8 an(lSi;_:Qol 20NkDa.1Thi idiffervcef srdvartd fixgr hypler-

Forvar dapighiedoigiing; Qoo il obfth SEnags 4o ghia (AT sy’ dng V2
( SEQ | BeMgions Yfor( iy Yo ¥3%F ovanell snatenularueightevapiabgity. Gaioalypatrdescore @c%xxx

T
e PP T B B, xxxgl%c"gyﬁélé’é%%@%ﬁ% mr\?fﬁb} wEHBL - lFéé)rk])A%:AD, &

subtypes: 5'- ACA AGA GAT GGT GGX XXX XXX X- 3' (SEQID No. 11) (vii) V5
f or war dsdn@les bPEYIRRtdd: HBV -enfélbp Frdtelal TpdoEAweteXrudXikroigh épaidtivg SBQ-PRGHD.

éﬁéoé.v'r@% 13 bae SlaCRAE e Bl MR b O paggence
YCT TTC NAA GCC CTG TC (SEQ ID No. 46) (ix) a prinmer derivative of (viii)
| acki ng the fw%&@l&?@%ﬁ? ridbfiit] ran il \@rmmrmuéb.ngt@ AhafMaNCe

encodi ng a t7ag everse for subtype A (rare variant)

3.1. Triptic Hydrolysis of Polyacrylamide Gel Protein Stripes with Trypsin

Mass spectrometry identification of HIV envelop proteins, especially gp120 in its variability
requires 1) the sufficient amount of protein material provided in reverse panning technique
cycles; 2) the precise envelop sequence mapping for search and identification of env triptic
peptides in samples.

For triptic hydrolysis protein stripes of interest masses from 1D-SDS-PAGE gels stained with
Coumassi (Fig. 1A) were cut out and incubated in deionized water at room temperature 15
min, supernatant was discarded. 50-100 pl acetonitryl were added to rinsed gel strips and
incubated 20 min at room temperature, acetonitryl excess was evaporated with passive
drying. 10 pg/ml modified trypsin (Promega) solution in 0.05M NH4HCO; was added to
dehydrated gel stripes and incubated on ice at 4°C for 60 minutes. Trypsinolysis reaction was
run overnight at 37 °C. Tryptic peptides extraction from gel was made at room temperature in
presence of 0.5% three-fluoric acetic acid in water. Extraction supernatant was used for the

following mass spectrometry analysis.

3.2. One-Dimensional Liquid Chromatography-Mass Spectrometry (LC-MS-MS
Analysis)

The tryptic peptides from 1D-SDS-PAGE gels were analyzed with ion electrospray
quadrupole mass analyzer trap method using HCT-Ultra instrument (Agilent Technologies,
USA, cat. # G4240-62001). HCT-Ultra instrument is supplied with integrated liquid
chromatography system Agilent Chip Cube tm (Agilent Technologies, USA) consisting of a
preliminary enrichment and deionization column (C18), an analytic column (C18), a
nanospray needle and quadrupole ion electrospray mass analyzer trap. This instrument is
joined to nanochromatography system and sample’s fractions collector Agilent 1200 in on

line manner.
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ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGI AGC AAA CGCY CTT TCN GCG CCC TGT
C (SEQ ID No. 66) (xi) gp41(160) Reverse for C subtype WO

2012/ 0251W6RCR/EBERPEO11/ 002737 ATA GCG GCC GCC TAG TGG TGBCTER20IGBIIRG TGT
WGEC AAA GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67) (xii) gp4l1(160) Reverse
for G subtype ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA CGCY CTT
TCN AAG‘}QCH&&EQEE & P Iidiaukilss (83&) i >eivi:1iy) sagplOwhie deli wgeCinns t the footunad for

Teo YoRuheE e B HERGEARRT (I G RSB G e %G‘@@@%g&o”ﬁ 52,
and (XlTe)chaolpguesDEDSIdgrcapdlaryehlglﬁ p(rvssure) pumpkwng stteans epepdn d erémibdinn g’
H s- Tag,..ARgLeT- %Of%rfo%fnn& ﬁlé%ﬁ%pceh@g@% bhy? pefdesTBEacAR & & HleM

envel op prot ins mappl Ngs riners resent ed in t(g

3. 4. 2.degnhedAPoxe St SHY SFHS CﬁpﬂlaéY hghwésfsu@xaweg éYthstaff?&l sessSr 5‘ H“nAn

I nduci QbefofX BSIRES) BNcAimbll Wit Ayhddgr T510h & S0urh aadienpoh 4Bies henedliatution

mat eri al ?fg’grrﬁ @g F/Ut in Leishmani a tarentol ae systemas it was

previ OLFQFVIS B B'#7] with the foll owi ng inprovenents. The cloning of
mapped n1-a rrrPs uf%grlggcgn gEGE es?ihn%tec?ﬁ rﬁt%%&ld@ftb@{%&ﬁl%tt uﬂ%'?tA B%?c&%nﬁ le(ﬁ%on

i s bei rs w en

envel opgopnist mldﬂsaﬁd buifei Bn&oé/g iaggtonityh Gupior Mmmati@ﬂ)/ V@qwaln 4%9@?% e

vari abltgllggg%?}ﬁgl%n@re used as a mixture for transformation with

el ctroporat| d. Cuvette electro squid inpulse instrunent BTX-830

wi th HY imdudigubdiar Vaugedmst runment s), 450V twice in 3 mlliseconds is being
run for the task. Tyansforned OZ. tarentol ae variants are exposed to (418
sel ectifon-in liquidlf randr | zont al positioned flasks at 26C and i ght
stirring Monocl onespare not bei ang sel ected on solid nedia not to | ose
their natural variab 1glty of envelop proteins. Large scale

t et r acyebH-he—-rducible—expresstof is carried out into cultivation nedia. It
is runli2o hol |l ofi bef28ystemin ofder to provide the possibility for

eukar yqtsisc pr ot ei ns Bf ective isolation in reasonable quantities fromthe
medi a fréeed—F+romtaige—concentraii ons of proteins and WO

2012/ 02%067PCT/ EP20190 002737 pepti des, animal-originated proteins as well.
4.3. Qlygosyl ated reggmbi nant proteins nol ecul ar wei ght cal cul ations

66 0

Peptides masses measurements were taken in the quadrupole ion electrospray mass analyzer
trap in diapason 300-2200 m/z with trap mass optimization equal to 900; positively charged
ions were detected. Ions- predecedors accumulation time in ion trap was 150 ms, the average
number of ions in trap (ICC parameter) was 500000, the number of mass-spectrum average
was equal 2. Peak’s selection for further MS/MS analysis was done in DDA regime, 3 ions-
predecedors with maximum intensity were selected and then defragmented during helium co-
hits CID regime. Ions with charge number equal 2 or higher and intensity higher than the
threshold are taken for tandem experiments. The obtained mass-prints were sent into
MASCOT search system.

Peptide’s identification confirmation was verified with two software complexes Scaffold 01-
07-00 (http://www.proteomesoftware.com) and PEAKS (Canada). The database protein’s

identification search was run through Los Alamos and NCBI proteomics databases, Peptides
with identification expectancy more than 50% were listed in the final schedule. Some results
of Scaffold identification are presented in Example 1. However only results obtained with
PEAKS analysis (Example 2) allowed quantity-comprehensive HIV envelop triptic peptides
identification and gp160 mapping for recombinant cocktail tailoring. PEAKS proteomics
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For am noaci d's sequence nol ecul ar wei ght determ nation the Free Protein
and Peptide's Ml ecul ar Wei ght Cal cul ator software was used:
htt p: / / wwioenonbico. conl pr ot ocol s/ Prot MV ht m  Sever al erammPes 140537
presented bel ow and in Exanple 4 cal culations. 160 #1 (B. FR 83. HXB2_LAI
|11 B_BRU KO34) There are 856 Am no acids, and MVis 97241.93 Dal tons, or
97. 24 KhhiePaok€bie; lo@!;a‘f/géli md&&eqsammpr@alblﬂapma@ptrgrﬁm fiplagbaski ¢l Vostoaihee d
120 #1 There are is 57695.64 Daltons, or 57.70
Ki | oDal rfgnﬁi‘?(it%sé"%er?gr iegﬂgiéoq%?ns no %éil\éls and MV js 39564.30 Daltons, or
39. 56 Ki lipBaithonsmagpnha( KCAMSIBISVPESE sprsanery metifork ceuldmot adentifi Y
aci ds, %o'\/é(}{di %p%Zél%néSpéﬁidteemﬁ sdth 18§ acIi \lve@abseﬁa@d £6a7 gk istag@2of
r§2 b 0 j< T

assum' termni are not 120, #43: ere are. 497n|42

aci ds, HacenaifugatsRggius sCopsFRigHion 6’? 5‘5“1?%“ KBRS PENWAS . AR 2 ar e
345 A qaa& IRV péptilleMWidtsind 8318 tidd slaget ons, or 39.39 KiloDal tons 160 #6
(our ALRU. 03.03RU20_06_13 AY500393) There are 805 Am no acids, and MNis
90669. 32 Daltons, or 90.67 KiloDaltons: Charge is 24 assunming N and C

termni a not bloc 3 Anmino acids, and MNis

55328. 29 {)gmlg“%ogemc g%kﬁpﬁﬁgﬁﬁ@gﬁ@o There are 346 Ami no acids, and
MNVis 39333.71 Daltons, or 39.33 KilobDaltons 160 #26

(C. ZA. 044 Oﬁzg\gwggo@m,ﬁégxnmr APCR PRodiitssizaahalysisand MVis 99122. 18

Dal t ons, ons arge is 15.5 assumng N and Ctermni are
not bl opﬂf@@aézosega&decmaﬁp@g R1AATMES: ANRARHBA) off reccantsinant Spdptitles/poteins ds,
(G ZA OB AR AP Jssibryoetfar P shOt R 1ARE) sfBhale befoys challonging o
Dal t onsThae aﬁ@eﬂx&ldﬁ hxabplhgcamsl Squénemanelyeisi calcatntions ithat overefoptienal fey these
anal ysi 8, Seddees TRRLAL Byl 'éH@H%qugp?ﬁ(?ﬂ{ajf%an@@dgf}qsq&édnﬂ‘cuhéxvﬁﬁ%di

obt ai ni ng m ce engdr af t nent

2012/ 02 16TETTNERANICOS PR EAFRY PSRMFHIS GHEVINP SIS AYPBRY oS RIOIFFHe with human
i mmunoconpetent cells are known in the art. Normally the i nmunoconpetent
cells are sel ect | oodst morigi nated group of PBMC, dendrite
cells, 23) 5\?5[908&83 a|% %a% However it occurred that non of
known a Z@e;szﬁﬂ—be:dlomsptehddsabaueﬁeﬂblb;e to provide Hu-SCID mice for HV

vacci ne g ssed above, for the evaluation of an
HI V vact? m(a) ?n ec j?Ic?(r?l)?) Inge(1lr117f\|av§ell4 ential the Hu-SCl D-nouse shoul d be able
to showngphd® Sftaafatt\"bl@peﬂﬂrsﬁtbouhbugén%houl d emit a human-type H V-specific

i nMune Iﬁlézf@%—a\f'?’ RlopRBENGbLAPEIMAsEd Wi th the HV vaccine. Second, the
same an w t hout VaCCI n;tl 013 ithpu' d be able to catch and to devel op

HI - vi ru¥ 1deen startgr ) 20snd@aet W84PPral 1 oad detectable in its bl oodstream
exact | yvlmb@p sthy — gﬁﬁ@nﬁ%owmm is being determ ned in humans.

Mai nt ai d ex t th i mune deficient aninmals are

conpl i cg?ggowr}?‘ﬁ al Iﬁ&pﬁg? %‘?ut‘é‘fé)gglb condi ti ons and restrictions, however

t hese e¥Xpdosp stertingpdlvemdsponiehisS2dme worth the troubles they require for the
survi VO Bb(r%ﬁmus ‘Q’@%ﬂd%%t’"@@'l@! nes are being tested for toxicity in

Vi vo, ce ar nomm del i ver dosage regines the nost close to
human' sV3vlml? garior gl qndisbert b B8R ce, rats and dogs I D50 are 10-2 times

hi gher wqowggnmgﬂzo eadabbmma%ﬂp)wer t han human ones. However to achi eve
i nformat) ve results he re sealgﬁI s have to consider this nunber of

conditi ﬁslo%ﬁta'ﬁdb%? I s handling to avoid obtaining sone

fal se- p&’sSllbop/aada%gplZDmadfabosttZOM}tIe exanpl e of this approach is Fig. 2

pr esent Cl i was checked before experinments with
vacci nels\}%qg%?galgndg%ﬁl Ab%%@eﬁvﬁ%ﬂ mruni zed with concentrated in 20%
sucrose gradient ultracentrifugati on W55 proteins m xture and ELI SA

resul t s THEIEh&GHBAEE M tid RatiRbleFegidns MTHIV-T epPX0Naed pARRrOhrraigemdal Os
accidental Iy, provi d Iowwmumty this time (Fig. 2). In case SCID mice
show sofRPWIBELGRUE i muni zation (and it m ght happen for sone percent
of baby mce to be born with it) it is necessary to renove these aninmals
from experiment assessment because viral infection in these mce mght be
bl ocked with this even low imunity and not with vaccinatjon. For:

r epr oduFongpd2f) aminvagiidtshquence lﬁngﬂﬁ@p@@tbl@vzg%yeﬁ the sgpatinnosigs follgvey er

i nbr eedivighhsic celeqERded. For neasuring the efficacy of a vaccine, all

met hods generally known in the art for that purpose may be used. In
particular, the efficacy of the H 'V vagei ne may be determ ned by
determning the viral load in a body fluid sanple of the nouse. Said body
fluid sanple may be bl ood serum For determning the viral load in aninmal's
bl oodstream every net hod known in the art can be used. This includes Real
T|rre PCR, RT PCR and p24 ELI SA OJI’ two years Iong in vi vo experlrrents vvlth

e~ N " L T |



WO 2012/ 025167PCT/ EP2011/ 002737 (see Figs. 7, 18). However PBMC (PBL) and
dendrite cells introduced into SCID mce can elicit H V imune response
whi ch st reogbte/asg7speci fity depend on i mmunoconpet ent @®€ITIEP2011/002737
characteristics, regines of cells engraftnent and al so on i mrunogenic
conposition efficient quality (Figs. 2-3). Contrariw se, T-, B-based

i mort al i zedlerminiviel leagthlof tadps W le¥ Sequegcessie@79 bp or #3watro cul tivati on of

H V | abor at st r.ai e t-aGt ial loads in
Hu-SCID m cgf%sl%%)an}a?geg hqﬁgé& \tlpégeéféﬂ%gg ﬂq hbder?3\(7:7a%not provi de the
HI V- speci f i &mmn&agmsw@ﬁm@ engtl is m&tm%ﬁﬁétaiaon of a vaccine. The task
for present eﬂqe"netﬁ@%sib %’Iﬁaotseqﬁ%@léngﬁﬁevhx\sqrfml.npzwqaan%pl able in the
same Hu- SCI D npuse, roduction of cells of human origin into the SC D
m ce may be OJc,fFﬂref}%%I“b§7-’U§? ng any conventional route, such as via the

intrap pmcseqadncé Qtigeh doRR@ot Miryapeshi DREIeAD68 bptor 332 —iore. Ly ayeragesit ised due

to the t o) tration of a vol une of
fluid. ﬁﬁi%@éﬁ?g% %‘eéﬁ?‘[}f%][ﬁgdbd)adyg%ﬁ% WS%spenm on in any suitable
nmedi um Thednl veith m@rw@ ¢p4d Uengthr d032 bptte tat! ghbdhdequenceder sibexpeghls frem 28k%) or
Dul becw gﬁg}ﬁ a5 @rdryy (DVEM, Roswel | Park Menorial Institute
medi um asgow s M nimal Essential Medium (GVEM . Preferably the
i mmunoconpetent cells are cultivated in vitro prior to being introduced

i nt (I)l t hHovE@éP iﬁ%@lﬁmﬂﬁ@zﬂb’tﬂ@tléﬂ}ﬂré veryomath ﬁBtf'llbreel‘sé iuc'teemey)f eph2bseqriehanaret

Wi t cyt0|nsst| rred. sti at o are not

it o nd pa b dh 1 g exp ol shEddioh o P B R pREpH Sasbithy. 2 2

(i nt er | Biwdtj onedannbt fib@d dnilynskort eulonly- bag, loapsdlnomﬂegplf?é)ciearlsnogudwr%fgre real

phi t ohennagl &dd%g%mlawﬁe ﬁthg%gff%esﬁ % Iﬂgsy alfep! Oony stinulating factor).

The i nmine oti mu onot e growt evel opment of e.g. T, B,,and
hemat op‘éﬁcend,ccoeeuanefragqemt@ AiE alemviriable IﬂplﬁégthI thgugly ¢ %ﬁbﬂ@&ﬁl&& Kanthaitd ar e
i sol at eghtby Sfcpdagibntt. CHIskm%a%arueléiioa@chfge@arna&mmm&gmnw ith rardem

foll ow ng adjustnents. Blood collected in m vacutainers in presence of
EDTA an@s8ef: Vel ni heparin is being left at roomtenperature for 1.5 - 2.5
hour s i n verti cal p05| tion until serumw th |ynphocyte's fraction is in
upper yLhr h fibrinous blood proteins are
in I0\/\e rllsé’leeng h rﬁlzggéé?egrg ?dsﬁh%]‘i;? ed into 50 m sterile tubes and
centri ng@dZa\cngmmfgomdﬁl2®3Q33bnﬁ29711héwpfég¢)et - nostly big PBMC cells - is
col | ect I S akBfe&ul tivation, the supernatant -
human ?g%%@geer%ﬁn{g%rﬂ 1(S§t6l1'8§£f>k?§}<xata 8 in 15 m tubes for further PBMC
in vi tr@o%%l“t?ﬂgélﬂsofﬁo@ 1@%%&%% I83V8RE%)The | ower | ayer donor blood is
di | ut edcén 1tlenmE isirérh 10PEBS 14 Dup lEicia'averape) fi ed phosphate buffer saline)
and pored over equal volune of 1.077 g/ml Ficoll into 15 m sterile tubes.
980g gradient centrifugation for 30 mn. left small differentiated

| ynphocknt eslef rtacavioph sachl maisfabos mootet! emlecuiar weight phalysis watsuggishde itel | s
fromt I N B Ng

f or 1oh‘§e1‘"‘§d“a81°et8§%g aﬁ%@%@?%@l% A EE%O’?:EI%O%C% rém’bf? %%@srﬁegﬁée to
make SOnD:ligngent iy khstateht Than thersplwnre calatatss a uptorof BB in; 4VefysSaayFRee,
reasonagﬂderahgxe ga{g,ee@t}gay&cbﬂleybbm@ugul tivation before. If necessary one
donor RB/C can chHfu' tivated in vitro for 2-4 weeks. The obtai ned cell
suspensf*gRUpeEntfa % n 15-20% FBS- HBS- suppl i ed cul ture medi umto 2x106
cel I's i Thd whlegsl 20rseqipaice s vary Betr 131di oHS9S bp, 6r 481 + S3Ukaure plates at 37C
and 5% I 0 ITREQ nocyt es
sub- popﬁﬁ?%ngg %ﬁgﬁ%&éﬁl@@é{@e& gthdilrsl\(’%l é‘IVe 1odng%S 0 es o?nguﬂ)ur e

fl asks pvezageiitisgi08Ybpuan &aﬂe@réﬂlf%\’ths Ymﬁ bl ood serum (HBS). After 1-2
hours i PRERHNOE R0 3dtende hcREBRSEk Qaryf frdat2361 td RIAPBPCIHIBT)- §82d. r ansferred
to a new culture dishes, and ancored nonocytes (DC-producers) are supplied
wi th new nmediumfor cultivation. Standard schene is used for cells
prolifeFat b@;ﬂl(ﬁ@tdn‘dapﬂowins Mbin(ggﬁﬁithbsizedtlhnLelsmhmﬁmhmag@dwahdlifmﬂﬁd?l—@ing n

sub-mto ic C en 0 i s..be I y< of
i ncubat ?’%ﬁa ‘gﬁ’uﬁsb(ff %el S IP{O Ogrlow% }I‘)rg%fhae%l% gelglgd l 33(2”?8& g?%eﬁl?ﬁ%% euk g(gr s
added tamuwhtids & arksldd tonC-aid of motmwétbnsmp@dmenesn@s@h s ttiapaitery ¢ XBICS U’

di mnis Lh&f4)0M 8S r gnie N- lityMcPextract

i nteracﬁ glgm% Ihé/T-)cell8 b%clg%?%ars coﬁ%%ggédaﬁﬂ |trD?dH§giel§ fggﬁ)&éggc yg G - Gl
phase transfer. Cells in Gl phase cells are nore sensitive to IL-2 effect.
22 coll ections of blood of "one donor"4gwere carried out in 2009. 13 bl ood
coll ections of "one donor" and 4 collections of blood fromdifferent donors
were carried out in 2010. 4 blood collections of "one donor"” were nade in
2011. Every bl ood sanples collection fromthe sane donor delivers from 80
to 200 m I I [ on freshly |sol at ed PBNC The cell count for each |ntroduct| on
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sanme i mruni zation/vaccination (3). Several imunizations, preferably three,
shoul d be done during one vaccination course (4). The quality of

bi omat er i8D 20028d5f60r vacci nation i s crucial for successPOi/BPACIRI0MTBT ONS.

| mmunogeni ¢ cocktails of reconbinant H V envel op peptides/proteins with
sufficient not less than 20 nkg target peptide's concentrations for one
ani mal rstwbbidameprosits from grooethsmédib wsinge ianaexchangeS)iquitl nchrarmetography. So,

o ane oo ! " DNA .
uoed MITRETEORRERC plofe B BTV G FRORATALd ABReclldty 35 ;? Tt is preferable
to use Adieowteoke gpE2rscavengads vaopdtone dddots 1628, on4¢husds aaf

| mTuni zpgd 60_Ld % eorh 2894 @F2 169N Gr 798 dekaakaabl e
HI V-speﬁl%?%*g‘ﬁﬁg@%delgg%e{g%@(fg%% V%r}-4 weeks for PBI\% ;nd 5-6 weeks for

DC-PBMC mice is due to: 1) animals were imuni zed subcutaneously with

si npl e ReRtdBRitgGAwERI ihfo wmirvadidsiseqaenee bpadirdaripeosodd Bnise®)aminoacids
smal | - ani nal dels ifespan.is nonths, t . e conposition/cocktail
f or su&&?f%sqaﬂ#ﬁﬁ?%ﬁag ILRIEP ALY lﬁlﬁfggwgﬁgéncg‘leﬂ%&hornal ly contains a
gr eat rilindbfetlovingprireére maydrpussad escordingitel theddesntioar HI V | aboratory strains
to a library of hundreds and thousands for H V-infected patient's isolates
cloned as a pool in suitable expression systemvector (See "Envel op

var i abi Y1 ferward fpssubtynsp A.91B.C351.HTapl e 1 H V-specific i nmune boost

condi tipR@ i n sPEYEe SE P Gind A PBMOXSS RXX XX#8°- - (8 INoTt pat ment

(Conditions) for Hu-SCID M ce.l ni f HLV env Pepid Prot ei ns | nmune
Respons}(gem]t pl120 e Trglatﬁrant |s:TXy Ag{)li d Not A@%ﬁ fg%?\{_o. gpl\/bdest PBMC,
DC/ PBMGX0umhleiowry- 15x106 for one animal's each dose +

V2 forward for all subtypes:

DNA  5- AA AAC TGC TCT TWC AXX XXX XXX X-3> (SEQ ID No. 3)
Protein N C S YF X X X (SEQ ID No. 4)
(W=AorT)

V3 forward for A, B, G subtypes:
DNA  5-TA VAA ATT AAT TGT AXX XXX XXX XXX- 3’ (SEQ ID No. 5)
Protein KQET N C X X X X (SEQ ID No. 6)

V3 forward for subtype D:

DNA  5-TA VCA ATT AAT TGC AXX XXX XXX XXX- 3’ (SEQ ID No. 7)
Protein TPIA' T N C X X X X (SEQID No. 8)
(V=AorCorQG)

V4 forward for all subtypes:

DNA 5°- GAA TTT TTC TAT TGY AAX XXX XXX XX- 3’ (SEQ ID No. 9)
Protein E F F Y C X X X (SEQ ID No. 10)
(Y=CorT)

VS forward
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2 Substrate (PBMC, DC) cells providingl-2 weeks before inmunizations + - 3
Onedonor PBMCat er i al f or eachnouseduring i mmuni zations course + - 4 Three or
nor e i Mmmozatynss7f or the course with 2 weeks period betCome2aihmozrext one
for each PBMC-SCI D, DC-PBMCSCID nouse + - + 5 Vaccination/imunization with
i mmunogeni ¢ Hl V-env-speci fic conponents such as cocktails/mxtures of

r econbi gy, BYD [Gasubgypes] op peptides/proteins + _ WO

2012/ 023487 PCTL ERRQIAEQ0ZAFGET GGX XXX XXX X-3°  (SEQID No. 11)

Protein T R D G X X X (SEQ ID No. 12)
V5 forward

For subtype C:

DNA  5’- ACA CGT GAT GGA GGX XXX XXX X- 3’ (SEQ ID No. 13)
Protein T R D G X X X (SEQ ID No. 14)

V5 reverse for all subtypes:
5- TCC TCC TSC AGG TCT GAA XXX XXX XXX X-3> (SEQID No. 15)

Complementary DNA strand
3’- AGG AGG ASG TCC AGA CTT XXX XXX XXX X-5" (SEQID No. 16)
(S=GorC)

V5 reverse complement strand
DNA 5°.X XXX XXX XXX TTC AGA CCT GSA GGA GGA-3* (SEQID No. 17)
Protein X X X F R P GA G G (SEQ ID No. 18)

V4 reverse for subtype G:
5-CAATTTGTT TTATYY TAC A XX XXX XXX X- 3’ (SEQ ID No. 19)
(Y=CorT) :

V4 reverse for subtypes A,B,C,D:
5-TAATTT GYT TTA TTY TGC A XX XXX XXX X- 3’ (SEQ ID No. 20)

V4 reverse comlement strand for subtype G:

DNA  5- XXX XXX XXX TGT ARR ATA AAA CAA ATT G-3* (SEQ ID No. 21)
Protein X X X C€C KR I K Q I (SEQ ID No. 22)
(R=AorG)

V4 reverse comlement strand for subtypes A,B,C,D:
DNA 57- XXX XXX XXX TGC ARA ATA AAR CAAATTA (SEQ ID No. 23)
Protein X X X C KR I K Q I (SEQ ID No. 24)

V1 reverse for all subtypes:
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Vacci nation/inmuni zation with H Vgenes-containing viral vectors and
non-viral plasmd DNA - - 7 Detectable env-specific imune boost tinme

peri od fowoBBM®2stdn- SCID mice after the | ast i muni zati eaT@dpdoMmeelss7 - 8
Det ect abl e env-specific i mune boost tinme period for DG PBMC-Hu- SCI D m ce
after the last inmmunization 3-4 weeks - | munization may be carried out

once ors°i GCA GUTUETT ¢fAB FFSETVRIKX X XEX XEXg.3’i t maySBQ ileNeat®yd after sone
time, e.g. after one to three weeks, preferably after two weeks two to four
times, preferably three tines. The Hu- SCl D- nbuse nmay be vaccinated with the
H V i nmiihegensecconpipment stvan@ foredksibafpesr the first engrafting of the human

| munoGgyRet egt. £eldgy e RRAIGANCATROVAR ARC YL Bi St ersBQ MMRoVAECI ne to
the mice 1s via subcutaneous_injection though intranasal Mﬁ?h& 2]750
possi bIRsotgid coul d b¥ pré& erXed For bi gghr iMnurfe deficié -¢7) The
vaccine to be tested may be admi nistered to the Hu-SCID mce three or nore
times (fphree to.six tines). As the vaccine is a peptide or protein mxture,
the amoYhFesrseRE&iePsS<pt-tes or proteins adninistered to the Hu-SCI D
nmouse i3¥- BEGEAT TRCAATITA TTX KXeaxK6Kep’ f or(SEQHD Mou2®. | nmuni zat i ons
of the Iqaor}is{lrgtl Rl e performed once in 2 weeks and repeated 3 or nore tines.
Furt her expe|y nents were targeted to test H V | abgratory_strains

chal | engi 6 &GS ERANACIAAK 10X/ ¥e3” The cdrBRIDNG: 29rportant for

virus cfgld engipg formation in vivo are summarized in Table 3. There are

two possi bl e net hods of j i i i,n i ifferent in virus
repli cal r Y4 Gsk fé@e:ﬁAﬂ;'Pﬁgﬁlﬁf%@{%ﬁk%%s ggg@gﬁ%gﬁd,%b) invitro

cul ti vagdraabspe Ficul ture as background. The first several experinents
chal | engi =3¢ D, ¥ ' Nysa N | aboratory strain

i nfecti ouiqg’g‘ég??ﬁ%%#%ﬁ%(ﬁ* ur%,z'ertgﬁqlr[gmog‘%%ut 5x104 to 5x106

TCI D50 (50% Ti ssue Culture Infective Dose) for one ani mal have been ended
with negative results. In order to nake out what is getting wong in

regi mes of challenging it was reasonabl elPté}o run a set of cell culture
backgr oYiAdevsrpesemplementstyand for WS &P di'n as a positive control .

Accordipgmf o tSEBXXQd KXoUKHNK Q’[lbﬁfmk!gl? DGIYIA At AOE B-B (3EEXHED dod35CI D n‘: ce
were ingcul.ated iQtraperitone y. W th 5-.10x106 5 7 pure culture
cells P?rr‘?%eé‘a t Wi cg(ti nRPBSX)ro cull\m vgti orglr sg?u(r%% (}%Rffo n spinning at

800r pm and re-suspended in PBS. One week |ater pure cell culture

i | ag/i aft th d MI-4 U937 |1

| nocul af FSvBecIRBRAE surall B ARRAL O | Coeat iy -hgafxgés- 104 701 D0
one of PN@ 1 I5éb8r>éXXr79X¥tX§iTnEG%rﬁ%@ﬁ%@%%@eé in é@\% % dfk Mr-4 or
5x102 -pRyelp3 TCID3Q ingectkousc N T S (SEQID No.35)

V2 reverse complement strand for G subtype:
DNA  5- XXX XXX XXA ATA AAT TGT AAT GTC T- 3° (SEQ ID No. 36)
Protein X X X 1 N C N V (SEQ ID No. 37)

V2 reverse complement strand for subtype F1:
DNA 5-XXXX XXX XXTTGY AAT ACCTCA A-3° (SEQ ID No. 38)
Protein X X X € N T S (SEQ ID No. 39)

V3 reverse
For subtypes A, D, (C):
5’- AAA GTT TBA TTC CAX XXX XXX XX- 3’ (SEQ ID No. 40)

For subtype B:
5°- AAA GTG TTR TTC CAX XXX XXX XX- 3’ (SEQ ID No. 41)
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WO 2012/ 025167PCT/ EP2011/ 002737 doses in U937. Chall enges were repeated 2-3
times with different tine periods between, SCID mce were provided with
fresh porwDanr/f1eMr-4 or U937 weekly. The ot her way of PchaiPR@ng2rg7 al | ows
si mul t aneous i nocul ation of Hu-SCID mce with 10x106 pure MI-4 or Wo37
culture and 5x106 Mr-4 or W37 infected with one of H V-1 | aboratory

strai ns m xed in one syringe every 3-7 days, respectively. In both nethods

applie | ood sa re e o animals 1-4 weeks after the
| ast cﬁ‘ﬁ F%vrfé?%‘éoqg%@"’tees?"ag&gér S\S;IIL S’gf’; f\hﬁ égﬁeon rates by Real Time PCR
t hey acBNéved 5108KX X8 KX TOE AP SARETHT i (FEQ Bodet #8am (Figs 4, 5,
6). H\plghoratory styai ng cafy hayexkagas egsi ve @EGEIIPNomd)tiplication
ki netics; quickly devel oping strains are better and nore denonstrative for
in vivo experinents. W have used only highly aggressive strains of A and B

subt ypeg3 wevdisd edthplesitht s@hh@fordybgped and high rates of viral

concent t| on i, 2 p / h| n 1-4 days of
cultiv .Fa.gpgk%)?x%%%l&,ﬁ /%&%tﬁgg é??l}? r(ghlﬁ@ﬁ k| netics has the
sanme vall’meelﬂi or inXvivE viKal WoadNandNper€ent ag(éE& H%N@cé%)sf ul chal | engi ng.
Anal ysis of viral load in SCl D-PBMC m ce bl oodstream after 2-4 timnmes

chal lenging with the same | aboratory strain cultivated on, di ffer%(rﬁ, cell

cul t ur egpEKHYD Reavpeseden dyB o) SW‘WH&(”& apsteistipn sie jsrmarkeddight grey, 63}is tag

i nocul aginirkelidark gré§). Wen inocul ations of infected with |aboratory virus
cells were made 3 days after the previous ones rates of viral load (H V RNA
copies per one m of mce blood nunber) were always several tines higher
for varyamATAGCE GEC GOCE MAG 8t 6T G- BGAUT GG EGSadkgr sdnd AGFAGGY Glhan
for th t I ,0Nn N, : 7 background. Wen inocul ations
wer e rrgtrjzé RG(%(; %ﬁg’ previ folggg H'V RNA copi es nunbers were al ways
several tines h| gher for cultivat ed on W37 background variant (Fig. 5)

t han fﬁ% 41 Fﬁ()ﬁ(év@ﬁec%mﬁléfﬂ@ﬁ@éirﬁm ot R/BoDXuBtypeMT- 4 background. In one

experi nt vira SC dstre

e LG A SR T A R G @tm@&h“@‘%ﬁ@ﬂ&%%ﬁ‘?@o?%
cul ti vagoonGaauG3-TIAT t (SBEsIiNghd?) f or U937 cul tivati on with 7 days per| od
bet ween,chal | ngl an f or cuktivati (Rk Q. grhegsangy i gy Vo
HV i nf%é’tt‘?ld dev Iop)gre dy%é hzhis blgen?{dbse%ve for ?ESS and H9 111B
| aboratory sESEQ H3NoF#§). 13). In vivo HI V-1 | aboratory strains cultivation
dynam cs on |ynphocyte's and nonocyte's background repeats precisely in
vitro dynanmics of virus strains nultiplication. So, in vitro replication
titre fapdlohel) Revggsefonsubfypeidy (rarevada’t)r ed both as Real Tine H V RNA
copi es data and p24 expression ELISA results were reaching nmaxi muns in

24- 48 houyr,.s,.f = ; I Ty Ps 7-8,
14 15 AL ek AR CLCET A6 a6 0 ThA 16 med e RS AT (98
HO/ | | | BTEdaGGGedCOAEGT & RNAEYHD &. 40 p24 expressi on were growing to
maxi muns vvithi n 72 96 hours for nmonocyte U937 cell culture (Table 2, Figs
7-8, 14-15 g is necessary to use |og phase infected cell culture for
in vivog N‘Br@ivﬁgsesfab@e%d’w can concl ude 3 days period between

chal | engi ng is the best for the WD 2012/025167PCT/ EP2011/ 002737

packor obid Ghds P CO Gl 66 TET RN TR IO AT BRARAHERAST.

cul t ur eToackgaO0ad. TGS (bne (HQ ERANJ. 68 nmi croscopy i mages on Figs. 9-12 the
nor phol ogy and functional activity of PBMC (Fig. 11) is settled between
nonocyte cells presented as W37 culture (Fig. 10) and | ynphocytes cells
such as MI-4 culture (Fig. 9) but dynam cs of their metabolism and

mul ti pl is rather matches nonocyte cells dynam cs.
They argﬁ%?@){s@n{ﬂigﬁt‘]? %19&29% hen to dendrite cells (Fig. 12). Therefore
the study of in vitro HV strains titres dynam cs and TClI D50 paraneters for
the usedTAOGOCRGUOGOEVEAGIMEE TEGHNG 4 TGH TG TGV AGOIA44 GEYVETY

i nporta cce ulds. According to data received from
in vi tribd{/‘rgéﬁég kﬂﬂz%lu @?Eggyl[iﬁéf %éa?bor atory strains having passage on
| ynphocytes cell culture background, such as MI-4 or MI-2 in the preferred
enbodi nent, have | og phase in virus RNA copies titre on the 2nd day of
fresh cells infection cultivation and should be chall enged to Hu-SCl D
animal s 24-36 hours after the passage (Table 2). H V |l aboratory strains
havi ng passage on nonocytes cell cultugge background, such as U937 in the
preferred enbodi nent, have | og phase in virus RNA copies titre on the
3rd-5th day of fresh cells infection cultivation and should be chal | enged
to HuSCI D ani mal s 48-60 hours after the passage (Table 2). Positive
challenglng data are recelved for these regi nes of |nfect|ous naterlal
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gp120 Reverse ConstS for all subtypes (Vo restriction site is marked light grey, 6His
tag is marked dark grey)

5°- ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CTT TTT TCT CTY
TSCACCACTCTYCT-3 (SEQ ID No. 49)

gp120 Reverse complement strand ConstS for all subtypes

5’AGR AGA GTG GTG SAR AGA GAA AAA AGA CAC CAC CAT CAC CAC CAC
TAG GCG GCC GCT AT  (SEQ ID No. 50)
R R V VEQ R E K R H H H H H H stp
(SEQ ID No. 51)

Forward gp120 Constl for A subtype with Xbal site on 5’ end (marked grey)

DNA  5°- A ATT CTA GAC RCT RCA GAA AACTTG TGG GTY AC -3’
(SEQ ID No. 52)

Protein L DI/AT/AE N L W V LDXXENLWV (SEQ ID No. 53)

Forward gp120 Const1 for B subtype (with Xbal site on 5’ end)

5’- AAT TCT AGA CGC TRC AGA AMA ATT GTG GGT CAC-3* (SEQ ID No. 69)

Forward gp120 Const1 for C subtype (with Xbal site on 5’ end)
5. AAT TCT AGA CGT RRT GGG RAA CTT GTG GGT CAC-3*  (SEQID No. 70)

Forward gp120 Constl for G subtype (with Xbal site on 5’ end)
5°- AAT TCT AGA CGC CTC ARA TAA CTT GTG GGT CAC AG - 3° (SEQ ID No. 71)

In a preferred embodiment, following primers are used:
) Forward gp120 Constl for A subtype (with Xbal site on 5’ end)

5’- AAT TCT AGA CRC TRC AGA AAA CTT GTG GGT YAC -3’
(SEQID No. 52), or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5° end

(i)  Forward gp120 Constl for B subtype (with Xbal site on 5’ end)
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5’- AAT TCT AGA CGC TRC AGA AMA ATT GTG GGT CAC - 3’
(SEQID No. 69), , or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5” end

(iii)  Forward gp120 Const! for C subtype (with Xbal site on 5’ end)
5’- AAT TCT AGA CGT RRT GGG RAA CTT GTG GGT CAC -3
(SEQID No. 70), or a derivative thereof lacking the Xbal site, and/or
comprising a restriction site at the 5 end,

(iv)  Forward gp120 Constl for G subtype (with Xbal site on 5 end)
5°- AAT TCT AGA CGC CTC ARA TAA CTT GTG GGT CACAG -3’
(SEQ ID No. 71), , or a derivative thereof lacking the Xbal site, and/or

comprising a restriction site at the 5° end,

(v) VI reverse for all subtypes:
5°- GCA GTT TTT YAT TTC TYX XXX XXX XXX- 3’ (SEQ ID No. 25)

(vi) V2 reverse for subtypes A,D,C:
5°- AGG TAT TRC AAT TTA TTX XXX XXX X-3>  (SEQID No. 28)

(viii) V2 reverse for subtype B:
5°- CTG AGG TRT TAC AAX XXX XXX X- 3 (SEQ ID No. 29)

(ix) V2 reverse for subtype G:
5°- AGA CAT TAC AAT TTA TTX XXX XXX X-3*  (SEQID No. 30)

(x) V2 reverse for subtype F1:
5°- TTG AGG TAT TRC AAX XXX XXX X- 3’ (SEQ ID No. 31)

(xi) V3 reverse for subtypes A, D, (C):
5°- AAA GTT TBA TTC CAX XXX XXX XX- 3’ (SEQ ID No. 40

(xii) V3 reverse for subtype B:
5’- AAA GTG TTR TTC CAX XXX XXX XX- 3’ (SEQ ID No. 41)

(xiii) V4 reverse for subtype G:
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5’>-CAATTT GTT TTA TYY TAC A XX XXX XXX X- 3’ (SEQID
No. 19)

(xiv) V4 reverse for subtypes A,B,C,D:
5-TAATTT GYT TTA TTY TGC A XX XXX XXX X- 3’ (SEQID
No. 20)
(xv) VS5 reverse for all subtypes:
5°- TCC TCC TSC AGG TCT GAA XXX XXX XXX X- 3°, (SEQ ID No. 15)
and

(xvi) gp41(160) Reverse for A,B,D subtypes, including sequence encoding His-Tag:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCC CTG TC (SEQ ID No. 46)

(xvii) a primer derivative of (viii) lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag,
(xviii) gp41(160) Reverse for subtype A (rare variant)

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66)

(xix) gp41(160) Reverse for C subtype
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67), and
(xx) gp41(160) Reverse for G subtype
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68).
In a further preferred embodiment, following primers are used:

) V1 forward for subtypes A,G B,C,F1,H:
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5’-CTC TGY GTY ACT TTA XXX XXX XXX- 3’ (SEQ ID No. 1)

(i) V2 forward for all subtypes:
5°- AAA ACT GCT CTT WCA XXX XXX XXX- 3’ (SEQ ID No. 3)

(iii) V3 forward for A, B, G subtypes:
5°- TAV AAA TTA ATT GTA XXX XXX XXX X- 3’ (SEQ ID No. 5)

(iv) V3 forward For subtype D:
5°- TAV CAA TTA ATT GCA XXX XXX XXX X-3* (SEQID No. 7)

(v) V4 forward for all subtypes:
5°- GAA TTT TTC TAT TGY AAXXX XXX XXX-3* (SEQID No.9)

(vi) V5 forward

For A,B,D,G subtypes:

5°- ACA AGA GAT GGT GGX XXX XXX X-3* (SEQ ID No. 11)
(vil) V5 forward For subtype C:

5’- ACA CGT GAT GGA GGX XXX XXX X-3* (SEQID No. 13)

(viii)  gp41(160) Reverse for A,B,D subtypes, including sequence encoding His-Tag:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCC CTG TC (SEQ ID No. 46)

(ix)  a primer derivative of (viii) lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag,

(x) gp41(160) Reverse for subtype A (rare variant)

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66)

(xi)  gp41(160) Reverse for C subtype
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ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67)

(xii) gp41(160) Reverse for G subtype

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68)

(xili)  gp120 Reverse Const5 for all subtypes, including sequence encoding His-Tag

5’- ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CTT TTT
TCT CTY TSC ACCACTCTYCT-3" (SEQID No. 52),

and

(xiiii) a primer derivative of (viii) lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag.

The complete HIV envelop proteins mappings for primers design are presented in the

Example 3.

4.2. Glycosylated envelop proteins pool expression and separation.

An inducible expression of HIV envelop proteins from amplified genetic material is carrying
out in Leishmania tarentolae system as it was previously described in [7] with the following
improvements. The cloning of mapped amplified genes, transformation and further antibiotics
selection, is being run as a pool cloning, i.e. vectors with amplified genes of envelop proteins
from biomaterial with approximately equal lengths and variable sequences are used as a
mixture for transformation with elctroporation method. Cuvette electro squid impulse
instrument BTX-830 with HV module (Harvard Instruments), 450V twice in 3 milliseconds
is being run for the task. Transformed L. tarentolae variants are exposed to G418 selection in
liquid media in horizontal positioned flasks at 26°C and light stirring. Monoclones are not

being selected on solid media not to lose their natural variability of envelop proteins.

Large scale tetracycline-inducible expression is carried out into cultivation media. It is run in
hollofiber system in order to provide the possibility for eukaryotic proteins effective isolation

in reasonable quantities from the media freed from large concentrations of proteins and
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peptides, animal-originated proteins as well.

4.3. Glycosylated recombinant proteins molecular weight calculations

For aminoacid’s sequence molecular weight determination the Free Protein and Peptide’s

Molecular Weight Calculator software was used: http://www.encorbio.com/protocols/Prot-

MW.htm. Several examples are presented below and in Example 4 calculations.

160 #1 (B.FR.83.HXB2_LAI IIIB_BRU_K034) There are 856 Amino acids, and MW is
97241.93 Daltons, or 97.24 KiloDaltons; Charge is 30 assuming N and C termini are not
blocked

120 #1 There are 511 Amino acids, and MW is 57695.64 Daltons, or 57.70 KiloDaltons

41#1 There are 345 Amino acids, and MW is 39564.30 Daltons, or 39.56 KiloDaltons

160 #43(K.CM.96.MP535_AJ249239): There are 842 Amino acids, and MW is 95252.58
Daltons, or 95.25 KiloDaltons, Charge is 22 assuming N and C termini are not blocked.

120 #43: There are 497 Amino acids, and MW is 55884.46 Daltons, or 55.88 KiloDaltons

41 #43: There are 345 Amino acids, and MW is 39386.14 Daltons, or 39.39 KiloDaltons

160 #6 (our A1.RU.03.03RU20_06_13_AY500393) There are 805 Amino acids, and MW is
90669.32 Daltons, or 90.67 KiloDaltons: Charge is 24 assuming N and C termini are not
blocked

120 #6 There are 493 Amino acids, and MW is 55328.29 Daltons, or 55.33 KiloDaltons

41#1 There are 346 Amino acids, and MW is 39333.71 Daltons, or 39.33 KiloDaltons

160 #26 (C.ZA.01.01ZATM45_AY228557) There are 878 Amino acids, and MW is
99122.18 Daltons, or 99.12 KiloDaltons; Charge is 15.5 assuming N and C termini are not
blocked

120 #26 (C.ZA.01.01ZATM45_AY228557) There are 526 Amino acids, and MW is
59182.32 Daltons, or 59.18 KiloDaltons

41 #26 (C.ZA.01.01ZATM45_AY?228557) There are 352 Amino acids, and MW is 39957.88
Daltons, or 39.96 KiloDaltons

5. Immunogenic composition efficiency analysis

5.1. Techniques for immunocompetent PBMC, DC and cell cultures obtaining for

background SCID mice engraftment
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Techniques for engrafting SCID mice with human immunocompetent cells are known in the
art. Normally the immunocompetent cells are selected from bloodstream-originated group of
PBMC, dendrite cells, B-lymphocytes and T-lymphocytes. However it occurred that non of
known and described methods are able to provide Hu-SCID mice for HIV vaccine efficiency
testing. As discussed above, for the evaluation of an HIV vaccine infection-preventive
potential the Hu-SCID-mouse should be able to show two reactions. First, mouse should emit
a human-type HIV-specific immune response after being inoculated with the HIV vaccine.
Second, the same animal without vaccination should be able to catch and to develop Hl-virus
challenging in means of viral load detectable in its bloodstream exactly like HIV infection

presence is being determined in humans.

Maintaining and experimental work with immune deficient animals are complicated with a
number of special conditions and restrictions, however these expensive in vivo systems are
worth the troubles they require for the survivorship. Thus, when new medicines are being
tested for toxicity in vivo, SCID mice are known to deliver dosage regimes the most close to
human’s, while normal laboratory mice, rats and dogs IDso are 10-2 times higher and nude
mice — 2-5 times lower than human ones. However to achieve informative results the
researchers have to consider this number of conditions and adopt them for animals handling
to avoid obtaining some false-positive data. The first little example of this approach is Fig. 2
presenting how SCID’s immune status was checked before experiments with vaccines. SCID
and BalbC mice were immunized with concentrated in 20% sucrose gradient
ultracentrifugation U455 proteins mixture and ELISA results were compared with BalbC
mice immune response. One of six SCIDs accidentally provided low immunity this time (Fig.
2). In case SCID mice show some response for immunization (and it might happen for some
percent of baby mice to be born with it) it is necessary to remove these animals from
experiment assessment because viral infection in these mice might be blocked with this even
low immunity and not with vaccination. For reproducing animals without such defect 3-5

cycles of brother-sister inbreeding is recommended.

For measuring the efficacy of a vaccine, all methods generally known in the art for that
purpose may be used. In particular, the efficacy of the HIV vaccine may be determined by
determining the viral load in a body fluid sample of the mouse. Said body fluid sample may

be blood serum.

For determining the viral load in animal’s bloodstream every method known in the art can be
used. This includes Real Time PCR, RT-PCR and p24 ELISA.

Our two-years long in vivo experiments with Hu-SCID mice proved that, contradictory to
well-admitted opinion, neither fresh PBMC (PBL) along, nor dendrite cells, nor fresh

patient’s HIV isolates can provide HIV challenging as a viral load in animals blood serum
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(see Figs. 7, 18). However PBMC (PBL) and dendrite cells introduced into SCID mice can
elicit HIV immune response which strength and specifity depend on immunocompetent cells
characteristics, regimes of cells engraftment and also on immunogenic composition efficient
quality (Figs. 2-3). Contrariwise, T-, B-based immortalized or tumor cell cultures being used
for in vitro cultivation of HIV laboratory strains are able to deliver detectable viral loads in
Hu-SCID mice bloodstream (Figs. 4-6, 13, 16) but they cannot provide the HIV-specific
immune response after administration of a vaccine. The task for presented research was to

make these two functions available in the same Hu-SCID mouse.

Introduction of cells of human origin into the SCID mice may be achieved by using any
conventional route, such as via the intraperitoneal route. The intraperitoneal route is normally
preferred due to the ease of administration and allowing administration of a volume of fluid.
The cells may be introduced in form of a suspension in any suitable medium, allowing cell
survival, such as phosphate buffered saline (PBS) or Dulbecco’s modified Eagle's medium
(DMEM), Roswell Park Memorial Institute medium (RPMI) or Glasgow's Minimal Essential
Medium (GMEM).

Preferably the immunocompetent cells are cultivated in vitro prior to being introduced into
the SCID mice because their engraftment efficiency can be enhanced with cytokines
stimulators. Preferred stimulators include but are not limited to interleukin factors such as IL-
2 (interleukin-2), IL-4 (interleukin-4), IL-12 (interleukin-12), and other factors such as
phitohemagglutinin, INF-y and GCSF (granulocyte colony stimulating factor). The immune

stimulators promote growth and/or development of e.g. T, B, and hematopoietic cells.

Healthy donor peripheral blood mononuclears (PBMC) are isolated by standard Ficoll
gradient blood separation method with the following adjustments. Blood collected in 10 ml
vacutainers in presence of EDTA and 30 ME/ml heparin is being left at room temperature for
1.5 — 2.5 hours in vertical position until serum with lymphocyte’s fraction is in upper layer,
and erythrocytes, platelets with fibrinous blood proteins are in lower layer. Then blood serum
is collected into 50 ml sterile tubes and centrifuged at 1200g for 20-25 min. The pellet —
mostly big PBMC cells - is collected and put into culture flasks for cultivation, the
supernatant — human blood serum (HBS) — is stored at -20°C in 15 ml tubes for further
PBMC in vitro cultivation 1-2% supplementation. The lower layer donor blood is diluted 4-5
times with DPBS (Dulbecco’s modified phosphate buffer saline) and pored over equal
volume of 1.077 g/ml Ficoll into 15 ml sterile tubes. 980g gradient centrifugation for 30 min.
left small differentiated lymphocytes fraction and a few mononuclears in interphase.
Interphase cells from the circle are collected and rinsed in RPMI-1640 twice with spinning
for 10 min. at 980g.
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+ 2 Substrate (PBMC, cell culture) cells provided within one week before
challenging + - 3 2-5x106 infected cells (TCI D50) for challenging of one
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1-2 Weeéﬁ[D mice “humanization” as immune response formation background. 4-5 weeks old SCID
mice were inoculated with re-suspended in PBS (phosphate buffer saline) or DMEM without
phenol red (Dulbecco’s modified Eagle’s media) 5-15x10° PBMC intraperitoneally once a
week two times. Two weeks later the 3™ PBMC inoculation was performed and next day
mice were immunized subcutaneously with peptides mixture obtained as it was described
previously in [7] and in the current application. Each animal received 25 mkg peptides in
cocktail mixed in 200 pl incomplete Freund adjuvant for 1 hour at +4C. Immunizations were
repeated three times after two weeks, SCID mice were provided with fresh portions of PBMC
weekly. The special requirement was the supplying one donor PBMC 5-15x10° cells for each
inoculation for one mouse (one donor’s isolation was enough for a group of 5-10 animals).
Immune response was tested in ELISA assays. Two weeks after the last immunization SCID
mice pre-treated with PBMC weekly had U455, p120-1 and p120-2 immunity rates the

intensity comparable with response of normal BalbC mice (Figs. 2-3).

The other method of immune response formation in SCID mice we used included dendrite
cells cultivation and initial mice supply. Donor PBMC were isolated with described above
method and cultivated in vitro for 6 weeks in presence of differentiation blocking cytokine’s
factors — IL-2 (interleukin-2), IL-4 (interleukin-4) and GCSF (granulocyte colony stimulating
factor) until cells are multiplied in number several times. 4-5 weeks SCID mice were
inoculated with re-suspended in PBS or DMEM without phenol red 15x10° dendrite cells.
Then after two weeks animals were immunized subcutaneously with p120-1 and p120-2
peptides mixture. Each animal received 25 mkg peptides in cocktail mixed in 200 mkl
incomplete Freund adjuvant for 1 hour at +4C. Immunization was repeated three times after
two weeks, SCID mice were supplied with fresh portions of PBMC once in 2-3 weeks.
PBMC for next inoculations were isolated from the blood of the same donor whose blood
was used as a source for dendrite cells cultivation for the current group of animals used in
experiment. Response for immunization was of much weak intensity than pre-treated with
PBMC SCID mice showed, but it was more elongated, and it didn’t disappear completely

after two weeks passed since the last immunization.

The conditions important for HIV-specific short-time immune boost are summarized in Table
1. There are relatively small number of PBMC - 5-15x10° cells for one animal for a single
inoculation (1), the presence of PBMC (dendrite) cells substrate one-two weeks before every
immunization (2), the implementation of one donor material for one mouse (group of mice)
preventing them from GVHD development and early death (3). It is detectable also that
intensity (specifity and values) of response after immunization/vaccination is 2-4 times
higher in case one donor PBMC material is being used; immune response activity is

comparable to that non-immune deficient mice elicit as murine antibodies production for the
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In vivo challenging rates (Figs 16-17, Table 4) and in vitro nultiplication
dynam cs (Figs 14-15, 19-20, Table 5) were analyzed for PokA-79 "pl ayback"
strain cuwoizvetesisen hunman peripheral bl ood nononucl ear PCE/HP2011BBNE) and

cell cultures background. In vivo PokA-79-PBMC WO
2012/ 0251A7PCT/ EP2011/ 002737 challenging rates on PBMC backgroura—were—ngt

“ Vel o

det ect aly pvaginativn/bhualalies whhaHilvelgendt@aeshinganiralit er ene silngl e-

i nfectiion| s inocu) atian chi. 103 viral RNA copieg per m affter two
i nocul at i PSSP iz ;}Spg&b%ﬂﬁ capies per nl afted three inflected

cotT—Tor

gﬁt Flri al7 | Hasdhnk 'e?l{lfspéc-fﬁ@'uﬁnﬂme3fo@st§lﬁhé”ﬁér10&lf6r }’BK/IC- PQkAéin&(sSt rai n-
al | engl S or MT invivo infectign nodeling were
102- 10.’ R@%ﬁ&iﬁ&lcﬂﬂﬁem%¥ m}lWZaﬁan cf ! pocul :af | nn, 102100 N Af+ ~p

o0 \J\J -\ J AT L Ul 19

! n?cul ags m&eﬁﬁlﬂel&ﬂrs'];?&ﬁkﬂ MRbKe ppbte simee peridd ifor MOQJSt4 vaeksaf|t er ¢ hre
I nfect e en Table 4, 1s I Fig. 1 -
chal | efgi ﬁgﬁgﬁﬂ w%?mﬁi 3R SmnfAligf 01 U, F1g. 16). PokA- 79

LA AL UII IIUUUI I Ily V
copi es per m after the fi rst i nocul ation, 103-105 - after two inocul ations
and 105nirBinikitMdnRiNAy bepiaesedpent ariceiar ibl ;opasbereehsubbequent beps & hfibotadde

mat eri ?SH%Q@A éfé}ggﬁle(n—mebl g ﬁ%ﬁ% 4{8 %r@meef refé@i}ly a8 8% MRERStwR 1o RBIMC

backgr In averag‘_ tinmes r for 'two and three

chal | erfijnesy preienablyresdviesr esul t s obt ai ned for cel | culture background
(Fig. 17, Table 4). The infection regimes for PBMC background were simlar
to ”DnOP}YéZ BulSCE ntRse af e Gdecipiagdd! wihlg itlﬂlgH\IVrlaimﬁWgeniatc&Bnpmi‘tiibndbMeeksabI e

i n SCI D- PB bl ogdst f h

bet weerP Rl diigeSTHATIE DAY Drhgh dmivueaPhelRC SRl R BipER RRke 6 |
was setddnadisteeingebea vaduitd terihe mi¢aisS@ mmnml@enjepk@n Ihougb ingednagpl dere 15 or
hi gher 181 ﬁgssibne FXJTE(FL@% ggﬁjlrea @f&%g%é%%dﬁle\éeﬁgﬁh{ %ﬂﬂia[&g TRRI8EdiRgtd he

results 1 n anl ma m wer e ectable I n percent, of taken

sanpl estestgdpiay be: admyristerel orthe Hy-$41P rape hegs asnee ttm?sr@“le?l tasBK RS-t e
bl OOdStﬂhgaJRc@iﬂe RBMCpaptelicc 6l brcﬁé&ht mMb&ereb algk gmound of Wavdin® pdptidRdérmprotdins

T R o et o TS SO0 B Yo e R, ™

Immunizations of the animals are performed once in 2 weeks and repeated 3 or more times.

Further experiments were targeted to test HIV laboratory strains challenging
maintenance in Hu-SCID mice. The conditions, important for virus challenging formation
in vivo are summarized in Table 3. There are two possible methods of infection modeling in
SCID mice different in virus replication substrate:

1) donor PBMC or DC as background;

2) in vitro cultivation cell culture as background.

The first several experiments challenging of the hu-SCID mice with an amount of HIV
laboratory strain infectious doses in human PBMC culture, e.g. from about 5x10* to 5x10°
TCIDsy (50% Tissue Culture Infective Dose) for one animal have been ended with negative
results. In order to make out what is getting wrong in regimes of challenging it was
reasonable to run a set of cell culture background experiments HIV laboratory strain as a

positive control.

According to the cell culture background method 5-8 weeks old SCID mice were inoculated
intraperitoneally with 5-10x10° MT-4 or U937 pure culture cells rinsed twice in PBS from
cultivation serum with 10 min spinning at 800rpm and re-suspended in PBS. One week later
pure cell culture inoculation was repeated. The next day after the second MT-4 or U937 cells
inoculation animals were challenged intraperitoneally with 5x10°-10* TCIDsq one of HIV-1
laboratory strains infectious doses in cell culture MT-4 or 5x10? - 5x10° TCIDs, infectious
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doses in U937. Challenges were repeated 2-3 times with different time periods between,
SCID mice were provided with fresh portions of MT-4 or U937 weekly. The other way of
challenging allows simultaneous inoculation of Hu-SCID mice with 10x10° pure MT-4 or
U937 culture and 5x10° MT-4 or U937 infected with one of HIV-1 laboratory strains mixed
in one syringe every 3-7 days, respectively. In both methods applied blood samples were |
collected from the animals 1-4 weeks after the last challenging and tested for viral infection
rates by Real Time PCR, they achieved 10° — 108 HIV RNA copies per ml in bloodstream
(Figs 4, 5, 6).

HIV laboratory strains can have aggressive or slow multiplication kinetics; quickly
developing strains are better and more demonstrative for in vivo experiments. We have used
only highly aggressive strains of A and B subtypes with fast replication dynamics and high
rates of viral concentration in vitro — 10' — 10'? copies/ml HIV RNA within 1-4 days of
cultivation (Table 2). But cell culture virus replication kinetics has the same value for in vivo
viral load and percentage of successful challenging. Analysis of viral load in SCID-PBMC
mice bloodstream after 2-4 times challenging with the same laboratory strain cultivated on
different cell cultures shows dependency of HIV RNA copies rate from the regime of
inoculation (Fig. 4-6). When inoculations of infected with laboratory virus cells were made 3
days after the previous ones rates of viral load (HIV RNA copies per one ml of mice blood
number) were always several times higher for variant which was cultivated on MT-4 culture
background (Fig.4) than for the variant cultivated on monocyte’s U937 background. When
inoculations were made 7 days after the previous ones HIV RNA copies numbers were
always several times higher for cultivated on U937 background variant (Fig. 5) than for the
variant cultivated on lymphocyte’s MT-4 background. In one experiment viral load in SCID
mice bloodstream was also 3-10 times higher for MT-4 cultivation with 3 days period
between challenging than for U937 cultivation and 3-15 times higher for U937 cultivation
with 7 days period between challenging than for MT-4 cultivation (Fig. 6). The same in vivo
HIV infection development dynamics has been observed for U455 and HY/IIIB laboratory
strains (Fig. 13).

In vivo HIV-1 laboratory strains cultivation dynamics on lymphocyte’s and monocyte’s
background repeats precisely in vitro dynamics of virus strains multiplication. So, in vitro
replication titre for U455, PokA-79 and HY/IIIB measured both as Real Time HIV RNA
copies data and p24 expression ELISA results were reaching maximums in 24-48 hours for
lymphocyte MT-4 and MT-2 cell cultures (Table 2, Figs 7-8, 14-15). Contrariwise, in vitro
replication titre for U455, PokA-79 and H9/IIIB measured both as RNA copies and p24
expression were growing to maximums within 72-96 hours for monocyte U937 cell culture
(Table 2, Figs 7-8, 14-15). As it is necessary to use log phase infected cell culture for in vivo

challenging success we can conclude 3 days period between challenging is the best for the
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achievement of the highest viral load numbers in lymphocyte culture background and 7 days

period — for the highest viral load in monocyte culture background.

As one can see from microscopy images on Figs. 9-12 the morphology and functional activity
of PBMC (Fig. 11) is settled between monocyte cells presented as U937 culture (Fig. 10) and
lymphocytes cells such as MT-4 culture (Fig. 9) but dynamics of their metabolism and
multiplication/differentiation is rather matches monocyte cells dynamics. They are more
similar to U937 then to dendrite cells (Fig. 12). Therefore the study of in vitro HIV strains
titres dynamics and TCIDs, parameters for the used for vaccine development’s HIV strain or

HIV isolate is very important for getting successful results.

According to data received from in vitro dynamics/kinetics study HIV laboratory strains
having passage on lymphocytes cell culture background, such as MT-4 or MT-2 in the
preferred embodiment, have log phase in virus RNA copies titre on the 2" day of fresh cells
infection cultivation and should be challenged to Hu-SCID animals 24-36 hours after the
passage (Table 2). HIV laboratory strains having passage on monocytes cell culture
background, such as U937 in the preferred embodiment, have log phase in virus RNA copies
titre on the 3'9-5th day of fresh cells infection cultivation and should be challenged to Hu-
SCID animals 48-60 hours after the passage (Table 2). Positive challenging data are received
for these regimes of infectious material intraperitoneal administration (Figs 4-6, 13, 16). The
in vitro passages dynamics for PBMC-HIV “playback” strains is similar to monocyte-type
cell cultures (Table 5). Thus, Positive challenging results can be obtained for 3" day of
passage cultivation PBMC-PokA79, PBMC-U455, etc. infectious material intraperitoneal
administrations (Figs 17-18).
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240 PokA-79 RNA copies in 1 m cell suspension in culture nmedia PBMC 6th
passage (week) 8.4x105 6.2x106 3. 1x107 2.7x107 5.6x107 9.3x107 1, 4x108

2, 7x108 RBhRokaRswassage (week) 5.2x108 4. 3x108 9. 7x106 P8TEP2A6/02278% 105
1. 7x105 8. 0x104 -

The same consequences are important for modeling HIV challenging in Hu-SCID mice on
PBMC-DC background:

1) Virus strain/isolate multiplication kinetics and animal’s challenging timing;

2) The difference between laboratory strain infective activity for cell culture and PBMC |

substrates.

According to the PBMC-DC background challenging method 4-5 weeks old SCID mice were
inoculated intraperitoneally with freshly isolated PBMC, or pre-cultivated for 3 days PBMC, or
pre-cultivated for 7 days DC, 5-10x10° one week before the next step. Cells were rinsed twice
from human/fetal bovine serum in PBS (phosphate buffer saline) with 10 min spinning at
1200rpm and then re-suspended in PBS or DMEM without phenol red before the inoculation.
The next day after the second PBMC inoculation animals were inoculated intraperitoneally with
log phase 10-15x10° cells one of HIV-1 laboratory strains “playbacks” on PBMC or DC
passages (Figs 17-18). Viral RNA titre in cell material used for challenging should be not less
than 10’ copies per ml in infective material, it matches to 5x10*-10° TCIDs, per ml for positive
results in challenging (Table 4). Every challenging in vitro material samples are stored for
control Real Time PCR measurements (Table 5). Challenges were repeated 2-3 times with
different time periods between, SCID mice were supplied with fresh portions of one donor
PBMC 5-10x10° cells for each inoculation for one Hu-SCID mouse weekly (one donor’s

isolation was enough for a group of 5-10 animals).

The term “HIV laboratory strain playback” was created in order to distinguish HIV isolates
obtained from HIV-infected individuals and run into cultivation on healthy donor’s PBMC in
vitro for several days or weeks from characterized HIV laboratory strains that were passed the
same healthy donor’s PBMC in vitro cultivation for several weekly passages. Thus the term
“HIV laboratory strain playback” according to the present invention is understood as as HIV
laboratory strain obtained by culturing a HIV laboratory strain on PBMC cells of a healthy donor
for several weeks or passages, in particular for at least 5 weeks passages. Preferred laboratory
strains according to the present invention are PokA-79, U455 and HY/IIIB. The variability of
envelop proteins sequences for “playbacks” is similar to one of envelop sequences for isolates
freshly obtained from HIV infected individuals blood samples.

HIV lab. strain “playbacks” for the current application were obtained as follows: PokA-79, U455
and H9/IIIB strains passaged in vitro on MT-4 cell culture background in log phase were added
as 1:20 to pre-cultivated with FHG and cytokine factors at least for 3 days healthy donor’s
PBMC (in ration 250000 HIV-MT4 infected cells to 5000000 PBMC). Initial in vitro PokA-79-
MT4, U455-MT4, IIIB-MT4 titres were 10'' — 10'? copies/ml HIV RNA. Virus sorption on
PBMC was left for 4 hours incubation in vertical position of culture flasks. Then lymphocyte
MT-4 cell culture was discarded from more adhesive (laying on culture flasks plastic surface)
PBMC and fresh medium supplied with 1-10% FCS/HS was added for “Playback™ passage.
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DC 5th passage (week) 5x104 4.5x105 6. 1x105 2. 7x105 5. 4x105 2.5x105 4. 8x105
7.0x104 DC 1st passage (week) 9.6x107 1.0x106 5.5x105 4.4x105 8.8x104
7.3x104 AVOROOM2516KT-2 7. 0x107 7.5x1012 PCT/EP2011/002737
Fresh medium was supplied every 4" day of incubation, new healthy donor pre-cultivated PBMC
were added every 7 day. Weekly fresh PBMC supply is named an in vitro passage of HIV strain

“playback”™.

The current application is summarizing in vivo virus modeling data with laboratory strains U455,
9H/IIIB (Figs. 13-15) and PokA-79 (Figs. 4-9) for PBMC background challenging. So infectious
source was multiplied and prepared in log phase for inoculation either in MT-4(MT-2), U937
culture or PBMC cells background. Immunity challenging blockage formation requires PBMC in
vivo substrate, therefore we run both cell culture and PBMC for control challenging rates tests.
The conditions for in vivo virus cultivation are listed in Table 3. These conditions include the
presence of 5-15 million “fresh” or infection-free cell culture or PBMC intraperitoneally before
challenging (1-2), minimal infectious dose supply for each animal (3), continuous challenging
detection period for one donor PBMC material for each animal’s treatment (4-7) and matching

typical for cell’s background in vivo virus cultivation dynamics (8).

Table 3: HIV challenging formation conditions in PBMC-, cell culture background Hu-

SCID mice.

H# Detectable in Bloodstream
Applied Treatment (Conditions) for PBMC-Hu-SCID Mice and|HIV RNA Copies/ml Load
cell culture background HIV Infection Rates in Bloodstream When Treatment is:

Applied Not
Applied

1 |Modest PBMC, DC/PBMC number, 5-15x10° for one animal + -

2 |Substrate (PBMC, cell culture) cells provided within one week + -
before challenging

3 |2-5x10° infected cells (TCIDsq) for challenging of one SCID + -
animal

4 [One donor PBMC material for each animal 2-4 weeks | 2-4 weeks

5 | Two or more infected cells inoculations for every animal with 2 10%-108 0-10°
weeks period between inoculations, viral RNA copies/ml

6 |Detectable viral load time period for Hu-SCID mice after the| 1-2 weeks -
challenging

7 {Detectable viral load time period for Hu-SCID mice after the| 2-4 weeks -
challenging

8 |Virus cultivation dynamics typical for cell’s background in vivo + -

For the practice application it is worth to have in mind that long-time observation measurements
in Hu-SCID blood serum samples are not reasonable in positive controls for vaccine efficiency

in vivo assessment. In case challenging is repeated 3-4 times animals often slay within a week
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after the last administration from total fatigue and exhaust caused by high viral load in their

bloodstream like presented on Fig. 13.

It will be understood that different ranges of cell numbers and TCIDsy may be used for
challenging/engraftment the Hu-SCID mice with HIV. Also, the HIV strains used for this
purpose are not limited to a specific strain. Theoretically, all known HIV strains including HIV-1
strains and HIV-2 strains may be used as long as it is made sure that unprotected
immunocompetent cells/mice (i.e. cells/mice not vaccinated with the HIV-vaccine to be tested)
will be successfully infected with HIV. Preferably the HIV strain for Hu-SCID mice in vivo
challenging is selected from the group of highly aggressive breeds with quickly and highly rising
in vitro RNA copies/ml titre, such as U455, 9H/IIIB, and PokA-79 (Table 2, Figs 7-8, 14-15).
However the problem for successful challenging is the matching between HIV strain envelop

proteins variability and immunocompetent cell’s CD4 and co-receptors variants presentation.

Therefore at first we carried out in vivo minimal infectious dose titration of HIV-1 laboratory
strains on lymphocytes MT-4 and monocytes U937 cell culture backgrounds. It occurred that
blood serum-detectable challenging can be guaranteed if 2x10° or more infected cells in culture
log phase with HIV RNA from 5x107 copies/ml or higher are being used for challenging of one
Hu-SCID animal. These numbers are equal to 5x10% TCIDso or higher infection activity
measured for in vitro 2-weeks TCID titration per ml for HI-virus laboratory strain on MT-4 or

U937 cultures background.

In a preferred embodiment SCID mice are challenged intraperitoneally with e.g. 5-10x10°
PBMC or DC cells as background and with 5x10°-10° TCIDs of PBMC-HIV-1 or DC-HIV-1
“playback” strains infectious doses in the same cell culture. The positive results of challenging

are presented on Figs 17-18.

The activity of in vivo challenging (bloodstream viral load) and in vitro infection titre are very
different for HIV laboratory strains multiplying on different backgrounds. First, five in vivo
experiments with PokA-79, U455 and H9/IIIB HIV-1 laboratory strains challenging of 34 Hu-
SCID mice engrafted with PBMC background carried out in 2009 brought negative results.
Second, we tried well-described dendrite cells Hu-SCIDs challenging with the same laboratory
strains. Four challenging experiments with PokA-79, U455 and H9/IIIB HIV-1 lab. strains (one
group with PokA-79, U455 in vitro DC passages) were carried out on 23 Hu-SCID mice
engrafted with DC background in 2010; all results were negative as well (Fig. 18). The third
attempt with PBMC-“playbacks” challenging was performed as a conclusion, it occurred to be

successful.

In vivo challenging rates (Figs 16-17, Table 4) and in vitro multiplication dynamics (Figs 14-15,
19-20, Table 5) were analyzed for PokA-79 “playback” strain cultivated on human peripheral
blood mononuclear cells (PBMC) and cell cultures background. In vivo PokA-79-PBMC
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PBMC-HIV “playbacks” in vitro titres are similar to monocyte cell culture background: infection
titres grow slowly and achieve maximums at 36" day of cultivation (Table 5 line 1, Fig. 20),
whenever lymphocyte-based cultivation brings HIV RNA and p24 titres hit maximums at 15t-m
day of cultivation and at 3" day titres of HIV RNA copies start to go down (Table 5 lines 5-7,
Figs 14-15). However monocyte-based in vitro cultivation viral RNA fitres start to drop down
after 5™ day of cultivation unlike PBMC-based model titres that continue approximately the
same levels for 6-10 days of cultivation (Table 5 line 1) and can be maintain with passages on

fresh healthy donor pre-cultivated PBMCs weekly.

The most interesting and un-expectable dynamics of HIV strains “playbacks” was observed on
dendrite cells (DC) background. In vitro passages on DC made weekly did not have raised virus
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titres on 5™ and further generations, just the opposite, RNA copies continue to be kept on the
same levels 10* -10° per ml (Table 5 line 3, Figs 19-20).

This phenomenon explains why it was not possible to obtain viral load in blood serum of
challenged Hu-SCID mice on dendrite cells in vitro passages background (Fig. 20). HIV
infectivity potential is determined by envelop gp120°s ability to identify and bind CD4 receptor
and in some cases co-receptors CXCR4 and CCRS. In case these widely represented in
differentiated human tissues receptors are not found on some type of human cells current type of
cells cannot be infected with HIV. It is exactly the case with DC that and do not represent as
many receptors and other membrane proteins as differentiated tissue cells. In the other words
they are median-positioned in development between stem and differentiated cells, therefore they
are more “bald” on cell surface and capable of proliferation in vitro and in animal’s organism. As
it was measured for cell cultures background HIV laboratory strains challenging controls the
minimal HIV RNA titre in laboratory strain cultivation material being used for challenging
should be 10’ copies/ml or higher, and infectious dose measured as TCIDso — 5x10° copies/ml or
higher. Challenging do not lead to viral load in animals bloodstream from lower titres and
TCIDs, concentrations in infective material. Consequently, it is expectable that challenging
should not work in fresh DC and cultivated DC “playbacks”. Thus, young researcher should not

repeat the mistakes that were done for HIV in vivo models challenging.

Figures 9-12 demonstrate the microscopy visualization of the difference between infective
potential of HIV strains on different backgrounds. Figures 9A, 10A, 11A and 12A show intact
non-infected cell’s cultures MT-4, U937, PBMC and DC, respectively. Figures 9B and 10B
show lymphocyte MT-4 and monocyte U937 in vitro infection with PokA-79 laboratory strain
which is visible as synthythyum formation and cells death on the 3" day (MT-4) and 5" day of
cultivation (U937, proliferation inhibition); synthythyums are marked with white arrows. Figures
11B-C present the outlook of PokA79-PBMC and U455-PBMC “playbacks” 6" passage
synthythyum formation on 5" day of cultivation. Dendrite cells on figures 12A-B has no
difference in morphology without and after infection and no synthythyum formation in infected

cells due to low titre and TCIDsq values.

In vitro PokA-79 laboratory strain viral replication on PBMC and cell cultures background
analysis explains in vivo inoculation regimes and challenging rates for SCID-PBMC HIV
infection modeling but it does not reveal the reason why these HIV titre numbers are so very
much different for PBMC and cell cultures. Our experience with mass spectrometry analysis of
HIV-1 envelop protein variability run for laboratory strains PokA-79, U455 and HY/IIIB and for
virus isolates from several cohorts of HIV-1 subtype A infected individuals RF territory-
inhabitants [6] brought the only possible conclusion. Laboratory strains selected in cultivation on
one or two cell cultures expressing CD4 and/or one of co-receptors CCRS or CXCR4 in the way
how it is normally represented on monoclonal cell culture surface have luck of gp120/gp160

envelop protein’s variations. Cell cultures are characterized as monoclonal originated population
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of human tissue material selected in cultivation in vitro in permanent conditions. Due to
monoclonal and constant conditions cultivation cell cultures represent relatively small number of
variations of CD4 (CCRS, CXCR4) receptors available for recognition and infection compared
to human cells in the bloodstream, PBMC. Therefore the variability of gp120/gp160 for HIV
laboratory strains is hundreds or thousands times restricted versus native virus envelop proteins.
It means if laboratory strain was put into fresh PBMC environment in vivo or donor PBMC
isolates in vitro it has to invade human PBMC instead of cell culture for it\s further
multiplication. This viral strain survives with lower titre of infectivity and slower infection
development kinetics (Table 5, Figs 7, 19) because it’s existing gp120/gp160 modifications can

recognize only small number of existing variations of CD4/co-receptors on PBMC surface.

TCIDso (tissue cell infectivity dose) is one of the crucial parameters of in vivo HIV challenging
because viral load (viral RNA copies number in blood serum or tissue) and virus infective
potential are different values in calculation for the same virus particles number. TCIDs is a
parameter that characterizes alive and active for new cells invasion virus units. Even in log phase
laboratory strain in vitro culture TCIDso referred to the number of HIV viral particles is
minimum 100-1000 times lower than total viral particles number, and in overgrown viral in vitro
culture where cell deaths are closer to 95-100 percent the difference between TCIDso and
RealTime PCR data is 10°-107 in viral particles representation. A simple correlation between
viral activity measured in TCIDso and HIV preventive vaccine effectiveness is like this: the
higher is TCIDsp, the lower are chances that HIV-specific immunity can block further
challenging effectively. However in reality HIV infection doses transmitted from human to
human during sexual contact or IDU (intravenous drug usage) are modest, incomparably lower
than ones we run in animal’s challenging. Therefore the possibility of HIV infection blockage

with specific immune-boost vaccination can be applied into practice.

Infectious doses calculation (Mensch-Reed protocol) in TCIDs; units was performed via gradual
dilutions method and measured within a period of three weeks in ELISA tests as p24 expression.
The infectious dose is correspondent to amount of newly replicated and secreted into cultural
media infective virus. All samples were taken from infected cell culture before concentration of
material for every animal’s challenging and evaluated as average for two similar experiments.

TCIDsq data for three laboratory strains are presented in Table 6. 3™ and 4 columns contain

Table 6: HIV Strains Infectious Doses (TCIDsp) used for Hu-SCID challenging on cell

culture background.

Laboratory | Infected Culture TCIDs; in 1 ml TCIDsp in 1 ml TCIDsq for each
Strain Background 30h 56 h Hu-SCID Animal
U 455 MT-4 2.9 x10’ - 5.8 x 10°
MT-2 7.2 x10’ - -
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Hu-SCID mice can be challenged with 5x10*-107 TCIDs, of HIV-1 laboratory strain infectious
doses in lymphocyte and monocyte culture cells. Suitable cell cultures for this purpose include
but are not limited to MT-4 or U937 culture cells. Preferably for successful bloodstream-
detectable Hu-SCID mice challenging freshly isolated or pre-cultivated PBMCs as background
and 5x10*-10° TCIDs, of HIV-1 “playback” strain cultivated for 1.5 month on human PBMC are
administered to each individual mouse. Suitable HIV-1 or HIV-2 strains for this purpose include
but are not limited to U455, H9/IIIB and PokA-79 laboratory strains “playbacks”.
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Example 1. Identification of collected with antibodies libraries/reverse panning technique
HIV peptides/proteins material, LC-MS-MS (mass spectrometry) data.

a) Scaffold software HIV Envelop protein’s identification and trustworthy analysis is shown in
Figure 21A)

b) HIV Envelop protein’s spectra is shown in Figure 21B).
¢) HIV Envelop protein’s triptic peptides mapping is shown in Figure 21C).

d) Scaffold software HIV Envelop protein’s identification and trustworthy analysis is shown in
Figure 21D).

e) HIV Envelop protein’s triptic peptides mapping is shown in Figure 21E).
Example 2. Identification of collected HIV peptides/proteins material, LC-MS-MS (mass

spectrometry) data.
Table 7: The PEAKS analysis software:
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Example 3. Primers disposition for PCR products of immunogenic composition’s

tailoring mapped for several sequences in alignment is shown in Fig. 24.

Example 4: Glycosylated recombinant proteins molecular weight calculations.
http://www.encorbio.com/protocols/Prot-MW.htm

160 #1 (B.FR.83.HXB2 LAI IIIB_BRU_K034) There are 856 Amino acids, and MW is
97241.93 Daltons, or 97.24 KiloDaltons; Charge is 30 assuming N and C termini are not
blocked

MRVKEKY QHLWRWGWRW GTMLLGMLMI CSAT-EKLWV TVYYGVPVWK
EATTTLFCAS DAKAYDTEVH NVWATHACVP TDPNPQEVVL VNVTENFNMW
KNDMVEQMHE DIISLWDQSL KPCVKLTPLC VSLKCTDLKN DTNTNSSSGRMI
MEKGEIKNCS FNISTSIRGK VQKEYAFFYK LDIIPIDNDTTSY KLTSCNTSVI
TQACPKVSFE PIPIHYCAPA GFAILKCNNK TFNGTGPCTN VSTVQCTHGI
RPVVSTQLLL NGSLAE-EEV VIRSVNFTDN AKTIIVQLNT SVEINCTRPN
NNTRKRIRIQ RGPGRAFVTI GKIGNMRQA HCNISRAKWN NTLKQIASKL
REQFGNNKTIIFKQS SGGDPEIVT HSFNCGGEFF YCNSTQLFNS TWFNSTWSTEGS
NNTEGSDTITLPCR IKQIINMWQK VGKAMYAPPI SGQIRCSSNI TGLLLTRDGG
NSNNESEIFRP GGGDMRDNWR SELYKYKVVK IEPLGVAPTK AKRRVVQRE
KRAV-G-IGA LFLGFLGAAG STMGAASMTL TVQARQLLSG IVQQQNNLLR
AIEAQQHLLQ LTVWGIKQLQ ARILAVERYL KDQQLLGIWG CSGKLICTTA
VPWNASWSNK SLEQIWNHTT WMEWDREINN YTSLIHSLIE ESQNQQEKNE
QELLELDKWA SLWNWFNITN WLWYIKLFIM IVGGLVGLRI VFAVLSIVNR
VRQGYSPLSF QTHLPTPRGP DRPEGIEEEG GERDRDRSIR LVNGSLALIW
DDLRSLCLFS YHRLRDLLLI VITRIVELLGR RGW EALKYWWNLL QYWSQELKNS
AVSLLNATAI AVAEGTDRVI EVVQGACRAI RHIPRRIRQG LERILL

(SEQ ID No. 54)

120 #1 There are 511 Amino acids, and MW is 57695.64 Daltons, or 57.70 KiloDaltons
MRVKEKY QHLWRWGWRW GTMLLGMLMI CSAT-EKLWV TVYYGVPVWK
EATTTLFCAS DAKAYDTEVH NVWATHACVP TDPNPQEVVL VNVTENFNMW
KNDMVEQMHE DIISLWDQSL KPCVKLTPLC VSLKCTDLKN DTNTNSSSGRMI
MEKGEIKNCS FNISTSIRGK VQKEYAFFYK LDIIPIDNDTTSY KLTSCNTSVI
TQACPKVSFE PIPIHYCAPA GFAILKCNNK TFNGTGPCTN VSTVQCTHGI
RPVVSTQLLL NGSLAE-EEV VIRSVNFTDN AKTIIVQLNT SVEINCTRPN
NNTRKRIRIQ RGPGRAFVTI GKIGNMRQA HCNISRAKWN NTLKQIASKL
REQFGNNKTIIFKQS SGGDPEIVT HSFNCGGEFF YCNSTQLFNS TWFNSTWSTEGS
NNTEGSDTITLPCR IKQIINMWQK VGKAMYAPPI SGQIRCSSNI TGLLLTRDGG
NSNNESEIFRP GGGDMRDNWR SELYKYKVVK IEPLGVAPTK AKRRVVQRE KR
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(SEQ ID No. 55)

41#1 There are 345 Amino acids, and MW is 39564.30 Daltons, or 39.56 KiloDaltons
AV-G-IGA LFLGFLGAAG STMGAASMTL TVQARQLLSG IVQQQNNLLR
AIEAQQHLLQ LTVWGIKQLQ ARILAVERYL KDQQLLGIWG CSGKLICTTA
VPWNASWSNK SLEQIWNHTT WMEWDREINN YTSLIHSLIE ESQNQQEKNE
QELLELDKWA SLWNWFNITN WLWYIKLFIM IVGGLVGLRI VFAVLSIVNR
VRQGYSPLSF QTHLPTPRGP DRPEGIEEEG GERDRDRSIR LVNGSLALIW
DDLRSLCLFS YHRLRDLLLI VTRIVELLGR RGW EALKYWWNLL QYWSQELKNS
AVSLLNATAI AVAEGTDRVI EVVQGACRAI RHIPRRIRQG LERILL

(SEQ ID No. 56)

160 #43(K.CM.96.MP535_AJ249239): There are 842 Amino acids, and MW is 95252.58
Daltons, or 95.25 KiloDaltons Charge is 22 assuming N and C termini are not blocked
MRVRGMQRNW QTLGNWG ILFLGILII CSNA-DKLWV TVYYGVPVWK
EATPTLFCAS DAKAYEKEVH NVWATHACVP TDPNPQEVEM ENVTENFNMW
KNNMVEQMHT DIISLWDESL KPCVELTPLC VTLNCTDYKG TNSTN NATSTV
VSPAEIKNCS FNITTEIKDK KKKESALFYR LDVLPLNGEG NNSSTEY RLINCNTSTI
TQTCPKVTFE PIPIHYCAPA GFAILKCKDK RFNGTGPCKN VSTVQCTHGI
KPVVSTQLLL NGSLAE-EEI IIRSENITDN TKNIIVQLNE TVQINCTRPN NNTRKSIHM
GPGKAFYTT GDIIGDIRQA HCNISGEKWN MTLSRVKEKL KEHFK NGTITFKPP
NPGGDPEILT HMFNCAGEFF YCNTTKLFNE TGENGTITLPCR IKQIINMWQK
VGKAIYAPPI AGSINCSSNI TGMILTRDGG NNTHN ETFRP GGGDMRDNWR
SELYKYKVVQ IEPLGIAPTR ARRRVVQRE KRAVGLGAJVFFGFLGAAG
STMGAASITL TVQARQLLSG IVQQQSNLLR AIEAQQHLLQ LTVWGIKQLR
ARILAVERYL KDQQLLGIWG CSGKLICTTN VPWNSSWSNK SWEEIWNNMT
WMEWEKEIGN YSDTIYKLIE ESQTQQEKNE QDLLALDKWA SLWNWEFDITK
WLWYIKIFIM IIGGLIGLRI AFAVLSVVNR VRQGYSPLSF QTLIPTSRGA
DRPEGIEEEG GEQDKNRSVR LVSGFLALAW DDLRNLCLFS YRQLRNLILI
VTRILERGLRGGW EALKYLWNLV QYWSQELKNS AISLLNTTAI AVAGGTDRII
EIGQRAFRAL LHIPRRIRQG LERALL

(SEQ ID No. 57)

120 #43: There are 497 Amino acids, and MW is 55884.46 Daltons, or 55.88 KiloDaltons
MRVRGMQRNW QTLGNWG ILFLGILII CSNA-DKLWV TVYYGVPVWK
EATPTLFCAS DAKAYEKEVH NVWATHACVP TDPNPQEVEM ENVTENFNMW
KNNMVEQMHT DIISLWDESL KPCVELTPLC VILNCTDYKG TNSTN NATSTV
VSPAEIKNCS FNITTEIKDK KKKESALFYR LDVLPLNGEG NNSSTEY RLINCNTSTI
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8Z761. 0610 @i 116798231 @i 151848079 9ELLES | SP S8 0 1t 8 1.8Z69t7IP
0691 ZECI RvQi2bi2/22%78976 PCT/EP2011/002737

TQTCPKVTFE PIPIHYCAPA GFAILKCKDK RFNGTGPCKN VSTVQCTHGI
KPVVSTQLLL NGSLAE-EEI IIRSENITDN TKNIIVQLNE TVQINCTRPN NNTRKSIHM
GPGKAFYTT GDIIGDIRQA HCNISGEKWN MTLSRVKEKL KEHFK NGTITFKPP
NPGGDPEILT HMFNCAGEFF YCNTTKLFNE TGENGTITLPCR IKQIINMWQK
VGKAIYAPPI AGSINCSSNI TGMILTRDGG NNTHN ETFRP GGGDMRDNWR
SELYKYKVVQ IEPLGIAPTR ARRRVVQRE KR

(SEQ ID No. 58)

41 #43: There are 345 Amino acids, and MW is 39386.14 Daltons, or 39.39 KiloDaltons
AVGLGA VFFGFLGAAG STMGAASITL TVQARQLLSG IVQQQSNLLR
AIEAQQHLLQ LTVWGIKQLR ARILAVERYL KDQQLLGIWG CSGKLICTTN
VPWNSSWSNK SWEEITWNNMT WMEWEKEIGN YSDTIYKLIE ESQTQQEKNE
QDLLALDKWA SLWNWFDITK WLWYIKIFIM IIGGLIGLRI AFAVLSVVNR
VRQGYSPLSF QTLIPTSRGA DRPEGIEEEG GEQDKNRSVR LVSGFLALAW
DDLRNLCLFS YRQLRNLILI VTRILERGLRGGW EALKYLWNLV QYWSQELKNS
AISLLNTTAI AVAGGTDRII EIGQRAFRAL LHIPRRIRQG LERALL

(SEQ ID No. 59)

160 #6 (our A1.RU.03.03RU20_06_13_AY500393) There are 805 Amino acids, and MW is
90669.32 Daltons, or 90.67 KiloDaltons: Charge is 24 assuming N and C termini are not
blocked

MKAKGMQRNY QHLWRWG--- -XMLFWXIIM CKAA-ENLWV TVYYGVPVWR
DAETTLFCAS DAKAYDKEVH NVWATHACVP TDPNPQEIAL ENVTEKFDMW
KNNMVEQMQT DIISLWDQSL KPCVKLTPLC VTLNCAEPNS TSSNNNS--- ---------- --
-VNSNSSD SVFEEMKNCT FNMTTELRDK RKTVHSLFYK LDIVSTGS-- --NGS----- ----
---GQY RLINCNTSAM TQACPKVTFE PIPIHYCAPA GFAILKCKDT NFTGTGPCKN
VSTVQCTHGI KPVVSTQLLL NGSLAE-KEV MXRSENITDN GKXIIVQLTE
PVNITCIRPG NNTRTSIRI- -GPGQTFYAT XDVIGDIRKA YCXVSRAAWX
STLQKISTQL R--K-YFN-- NKT-IXFKNS S-GGDLEVTT HSFNCGGEFF YCNTTDLFNS
TW----DGXG TXT------- XITXA----N GT--ITLPCR IKQIINMWQR
VGQAMYAPPIKGSIRCESNI TGLXLTRDGG GGT--NXX-- ---- XETFRP
IGGNMRDNWR SELYKYKVVK IEPIGVAPTR AKRRVV-ERE KR AI-G-LGA
AFLGFLGAAG STMGAASMTL TVQARQLLSG IVQQQSNLLR AIEAQQHLLK
LTVWGIKQLQ ARVLAVERYL KDQQLLGIWG CSGKLICTTN VPWNSSWSNK
SQSEIWDNMT WMQWDKEVIN YTXITYDLIE KSQNQQEKNE QDLLALDKWA
SLWXWFDISN WLWYIKIFII IVGSLIGLRI XFAVLYIINR ARQGYSPLSL
QTLTPHPEGP DRPGRIKEEG GEQGRDRSIR LVSGFLALAW DDLRSLCLFS
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gi | 164374477 Exanple 3. Prinmers disposition for PCR products of

I nmmunogeni ¢ conposition's tailoring mapped for several sequences in

al i gnmentwoosss7i n Fig. 24. Exanple 4: G ycosyl ated permpoinaniz3pr ot ei ns
nol ecul ar wei ght cal cul ati ons.

http://ww. encor bi 0. conf protocol s/Prot-MN htm 160 #1

(B.FR %Hﬂmml IA ARTBRULKIBES L Kl RLGWEE BB YAIGNDLaGY WaGQBBESBIV i s
97241.9 IQ& or 97.24 KilobDaltons; Charge is 30 assuming N and C

term ni E\FF 10t bl ocked MRVKEKY Q—ILV\RV\G/\R\N GTMLLGWMLM  CSAT- EKLW TVYYGVPWK
EATTTLRSE® IDAKAYBNEVH NVWATHACVP TDPNPQEVVL VNVTENFNMW KNDWEQVHE

DI | SLMDQSL KPCVKLTPLC VSLKCTDLKN DTNTNSSSGRM MEKGEI KNCS FNI STSI RGK
VQKEYAFFYK LDI | PI DNDTTSY KLTSCNTSVI TQACPIWSFE Pl P TWEF%@NK
TENGTGPCONOVETvOET4S3 ARmingsreys, and\ddl Ax> E28- 37 Raliags

SVEI NCTiZRM RIVRARNR QUROPRRAFVT X (KIFGRYROACHAN SRAKWIV RYYKERBKIWR

REQFGN .7. SERD

KO IN KRR VA TPk NN N NG SR R

SEL YKYKNKINTERQBF T SKRYERK REWKL GPLGA TENGARRMSSTS MMM --FYOARQLL SG

VPASERI S MG SRR OO RR v I S ST - G- -
VPVWNAS KNE "QEL L EL DKVA
SLWM—WWWNTMWI@A@WTF/EM@WR SKLOrNEP ket KN
DRPEG B ﬁNd@%ﬁ&gﬁMﬁRmmmem YHEIELGR RGW

(SEQ | YD ﬁ%@é@%ﬁ%@@%@%@ﬁﬂ{@ 635 64

Dal t onsSTOQKIIT (ZD R(LKOIENI-NISTWRVKEIS/S@GWMHRV\HGFW@IEFF YCHITTBKEWS

TVYYGVR VNVTENFNMA
NDWEME TP S BCRE RPCM LB NSt Ry sk BB Werkce! KNCs

FNI STSI RGRANAEHRGSIROBSNIGNHTA EYRRGGOGEBINXPFeACPIISHER | P| HYCAPA

GEAI LKW\I C@}@E YRWVRGIHGIE FYOAVSP R LAK RRSLAEREENRYI RSVNFTDN

AKTI | Vi SVEI NCTRPN NNTRKRI R Q RGPGRAFVTI  GKI GNVRQA HCNI SRAKWN NTLKQI ASKL
REQ-GNNIREQ HR&9: 8BGDPEI VT HSFNCGGEFF  YCNSTQLENS TWENSTWSTEGS NNTEGSDTI TLPCR
| KQ | NMAQK VGKAMYAPPI  SGQI RCSSNI TGLLLTRDGG NSNNESEI FRP  GGGDVRDNVR

L SO AT 1O BT (<

39. 56 KAI-GRRGAOASLAVLGA AL WW@MSGWWSE@RVQQQWLLR

S o 7o biE G
GE DR LLATYSESWAA Iswmmﬁb@wwnwmmn HVGSLE%GEEIL IR VRO TR KYVWARL L

56) T RS S ehpob BT R AR bR BRSNS T W' s

95252. SBDDHSLEISS HHIR DB AARIMELISCRISSLEGLRLAY B KYEGNULand C

term ni h W PVWK

EATPTLF?:}?%’9 B@M N %Iﬁ% KMN:NWEj KERADG

DI | SLWDEEIQ KPOYEBTPLC VTLNCTDYKG TNSTN NATSTV VSPAEI KNCS FNI TTEI KDK

KKKESALFYR LDVLPLNGEG NNSSTEY RLI NCNTSTI TQTCPKVTFE Pl Pl HYCAPA GFAI LKCKDK

RFNGTGPCKN VSTVOCTHGH . KPWSTQL - EE| TDN TKNI | TVQ NCTRPN

NNTRKS| H EHciaZaer - A BIF R @5&@%& agidpERdNEN Frkpp

NPGGDPEMLMHNFMI&GEF& ICONTR Kb iECENGRE TsLPSZRahs‘rﬁ@hhg\IMMﬂd V@A ARPhOt

AGSI N TGM LTRDGG NNTHN ETFRP GGGDVRDNWR SELYKYKWO | EPLG APTR
‘FfiQAVG_GAl VFFGFLGAAG STMGAASI TL TVQARQLLSG |VC§%®LLR Al EAQOHLLQ

LTVV\G I@M&GHWBRQQWWLG IME}MLLC@WCV@NS@V\S

VIWEVEKEL G METRD MKk \g%w DR SMNYERE TR
|| GA.I A YSPL |PTSRGA DRPE EE ﬂﬁg ,E
L VSGFL AR BINa RASEL PRI NAGN R ATRRY TRONIEAR KNS
Al SLLNTEANMMAGSTSRE S A ETRRRARRAIN IHG MRR GQENLIERALRDKSEQKIEY NDFYR7) 120 #43:

Tt S 5 LG S AR o

NVVWAT HAGYRA [T ERIPORVERS GRGPENSRVISTRIQEVHGVNP DV S SQABE SIN GSIGVE VIV

LI NCNTRT DB DB 8 3 R R TN BT SRR B e B M capm

GFAI LKCKDK RFNGTGPCKN VSTVQCTHGE KPVWWSTQLLL NGSLAE- EEl || RSENI TDN

TKNI | VQLNE TVQ NCTRPN NNTRKSI HM GPGKAEYFT CGDI | GDI RQA HCNI SGEKWN MTLSRVKEKL
KEHFK NGTI TFKPP NPGGDPEI LT HVFNCAGEFF YCNTTKLFNE TGENGTI TLPCR | KQ | NMAQK
VGKAI YAPPI AGSI NCSSNI TGV LTRDGG NNTHN ETFRP GGGDVMRDNWR SEL YKYKWQ

| EPLA APTR ARRRVVQRE KR (SEQ I D No. 58) 41 #43: There are 345 Ami no acids,
and MVis 39386. 14 Dal tons or 39 39 K| I oDaI tons AVGLGA VFFGFLGAAG

=N R A A ST T —— I NA PN 1 NN 1 "=y AASSNI 177N P~ A




(SEQ ID No. 59) 160 #6 (our Al .RU.03.03RU20_06_13 AY500393) There are 805
Am no acids, and MWis 90669. 32 Daltons, or 90.67 KiloDaltons: Charge is 24
assum ng Woantk/@steer m ni are not bl ocked MKAKGVQRNY QHLPRWEP2011/0XBFWKI | M
CKAA- ENLW/ TVYYGVPW\R DAETTLFCAS DAKAYDKEVH NVWATHACVP TDPNPQEI AL
ENVTEKFDMW KNNWEQVQIT DI | SLMDQSL KPCVKLTPLC VTLNCAEPNS TSSNNNS - VNSNSSD
SVFEEMNGTI GERIQIA- HRDK TRKIVWSL RYK RV ¥EBEE ~K-HREBS NKI-IQFKPH S-- - GQY

AR R R e

- GPGQT HYAPCROW @IBNRKN QECX CSRIANCEIT AQA IS IR TRLVEW DG SCRERNET -- -----

Tkl N@%@%}%@&e@ ‘SERARPKVAE eI BARTE AKRRVV-ERERR ALGTOR | ROk
Sy A FRIGRARIL EREOAR QLY TYROS N R EAG BRI
TVQARQULBEM MRGIGNHILAIRY BIA BARIHLI B QORI WGLCE GRVIAVER YP WBRRIW SNKG

%G&L%@EWW@WWTW%%%%E%%

QT L TPHREGR NDRPGRS KBV G VGEGARDRS WG GUBGER AVAWVILE RN MR GHOPLSF

B RES! AT ET A AR (6 R R o s B e ds, and

I\/Wl s 5%@3@%1%%¥VE8 3 SSBRIILQRIEMN AL KIKKEIIFRY WHLHRIEKS -

- XMLFVKA 1 15k NG I YSRYPIINI) GRERA T R EABR RISKAGOREN AT INVWATHACVP
TDPNPQééw DMV KNNM/EQVQT DI | SLWDQSL KPCVKLTPLC VTLNCAEPNS TSSNNNS
- VNSNS FNMITELRDK RKTVHSLFYK LDI VSTGS-- --NGS ----- ----

---GQY RLI NCNTSAM TQACPKVTFE PI PI HYCAPA GFAI LKCKDT NFTGTGPCKN VSTVQCTHG

AR AR L G B I DTSR

S- GCDL B#i$2 B2 inbeasrr SYATPNOIFWY - - - DGXG TXTXI TXA----N GT--1 TLPCR
I KQ | NMARRY NERITRGESNL GIAVXHTTRREVEEGN IV TIY Y GVRERTIWRP | GGNVRDNVIR

At no AR, %ihﬁxvsﬁﬁﬁi RABE Y R b il GBle R TESERAYG, U
ﬁ%ﬁb@ﬂﬁWWﬁMDIlSﬂWLKPQWWAWMYWM@JS

VX1 | VBRI S S A A RS A A N YR
XFAVLYI LINKY EIRQEYBFEIZ BISSFFL-TPHPEESP R:BFINQNT@EI@ CAQBEYRSRPIRISECAPAW

%ﬁ%%ﬁiﬁ hpfl cﬁ@é’ﬁH— AABEES S NN ARVIGIEN(GS

RWI DXV | CRAI PRRI EKALQ . 62) 160 #26
(C. ZA. diRé@EMWB zﬁ\%ﬂé’ Dﬁ‘é@é’%?%mﬁ?%%}{%m‘fﬁg%ﬁ T%B\/u s )99122 18
Dal t glnsc} mm%? HENOigs Eons K TTROUSAEL E5I(5HHB$UE\II@QIQFHHH Ctermni are
not (0] - - -
kL Reb B R e TR B BN T Ry AR T Q-
DI | SLWXJSIP GRPIBUBIINRL & QR MERAKTAP Pl RGN ITOR S R LRSS DESAS GRNDEN - - -----

PI P HYCADA BV RN TSGR VSTV VEVRTRRLL RESLA: &

| 1 RSDNMBER Mool @4LKD PVEI VCTRPN NTTRREVG - - GPGQTFYTT WO
2012/ 025167PCT/ EP2011/ 002737 GQ | GDI RQA HONI TGKEWN KTLRQVGAEL E- - K- HFP- -

KT P SR 1 T oy R o 45 0 Tl re 355 Amminb heids ind MW ;s 39957 88
Daltons, or 39.96 KiloDaltons
AI-G-IGA VFLGFLGAAG STMGAASITL TVQARQLLSG IVQQQSNLLR
AIEAQQHLLQ LTVWGIKQLQ ARVLAIERYL KDQQLLGIWG CSGKLICTTS
VPWNSSWSNK TLGEIWNNMT WMEWDKEISN YTHTIYQLLE ESQIQQEQNE
KELLALDSWK NLWNWFDISN WLWYIKIFIM IVGGLIGLRI VFAVLSIVNR
VRQGYSPLSF QTLTPSPREP DRLRGIEEEG GEQDKGRSIR LVQGFLALAW
DDLRSLCLFS YHRLRDFISI AARVVEVLGH SSLRGLQRGW EALKYLKSLV
QYWGLELKKS AVSLLDTLAI AVGEGTDRII ELIQGICRAI RNIPRRIRQG FEAALL
(SEQ ID No. 65)
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| TLPCR | KQ | NVWQE VGRAI YAPPI AGNI TCKSNI TGLLLTWDGG SGE- - NNT-- - ---- ETFRP
GGGDVRDNVR SELYKYKWE | KPLG APTE AKRRW- ERE KR Al - G- | GA VFLGFLGAAG
STMGAAS| TWOBVQARSISE SG | VQQOSNLLR Al EAQQHLLQ LTVWGE KQLQ ARVIERRERW2737
KDQQLLG WG CSGKLI CTTS VPWNSSWENK TLGEI WNNMT WWEWDKEI SN YTHTI YQLLE

ESQ QQEQNE KELLALDSWK NLWAWFDI SN WLWYI KI FI M | VGGLI GLRI VFAVLSI VNR
VRQGYSPLSF QILTPSPREP DRLRG EEEG GEQDKGRSI R LVQGFLALAW DDLRSLCLFS
YHRLRDFI SI AARVVEVLGH SSLRGLQRGW EALKYLKSLV QYWGLELKKS AVSLLDTLAI
AVGEGTDRI | ELI QG CRAI RNI PRRI RQG FEAALL (SEQ I D No. 63) 120 #26 |

( C. ZA. OixagnplaThu ¥ aseinatien 7yitlihBelkeA 79ePBYHC atrain envelop protginviserktails gyl 30

Dal tonscha%g% 18ukp bR PBM (VRYBCIBEPEWAEMMEN - - - -1 LGFWWMLLI CNVG GNSW/
Tl YYGVPWR K%TLFCAS DAKAHETEVH NVWATHACVP TDPNPCQEI EL ENVTENFNMWV

KNDWI E D | L KPCVKLTPLC VT NATR P NITAT \GTNNTVT
GASTNNTERT Bl VIS0 K PREEsRDIEr UL Ak ePI8 G el Bl ¥ i T
TQACPKVERU (Rt R HYCAPAR BB G| MKENRKe feRSGIGRONN ivEigu@CTHa). MPVWSTQLLL
NGSLAE- EMV | | RSDNMINA ATTI | VHLKD PVEI VCTRPN NTTRREVA - - GPGQTFYTT

GQ | GDI [ Ly ExaKsHER-r ; iy . T
S SR il S e
VGRAI YAghrllengmng wetk gk AT(Q-PBMBELh msagentrpine The result :
SELYKYKWE | KPLG APTE AKRRW-ERE KR (SEQ I D No. 64) 41 #26

(C. ZA. Ofx4HMpRTHES A3thmant JienePokne PBMVIC Amdngp B60-Ud 55-2BMEWrsiuBReseh 88

Dal tons,..or .39.96 Kilo l5 GA VF T T S
| VQ}QSI\ﬁ_ffeﬁ{ %ré}iéj%!mgt‘@ ik W@%ﬂd\é&gﬁ%@ %&h‘“c@@%ﬁ%
VPWNSS\ABiin Tih GRgurREIC) WWEWDKEI SN YTHTI YQLLE ESQ QQEQNE KELLALDSWK
NLWAWFDI SN WLWYT KIE FI M | VGELT GLRI VFAVLSI VNR VRQGYSPLSF QTLTPSPREP

DRLRG : .
s&m%@%ﬁ@f@%\%aw , %\%ﬁ%ﬁ s&%@ﬂa@bm&»‘k S FokA-79

RNI PRRI Fadd) #oamlaybedecsylvated mpwiro %s?@?é/@@ﬁ%‘%@k@% f%%gg@‘léﬁfsﬁ%pl e

5-h l\/flCCdpﬂ;ﬁEétQm of tphﬁaple%fi MdBMpeatamdtry anMgsiopfpepieeérmed o khagotity Hiiv-1
chal | engi Wi PokA- 79- PBMC.i n SCI D- PB m.c a o

e oneah b celiShes” do SHGeind sRvhiopmant i R WRERAC By 'SEIRRRMC,
SCI D- PENMEnMizgionTh&hesesimmunigatsdnswocdurredi tgube abl§ 18) prePsetngt suggmess further

Reconbi nant-g %ﬁﬁ%@%&' %%é@é’s%rtﬂe rrﬁrlﬂ&ia&ﬁ'& i Ape &b ShhifIPTamifddid %gﬁé%:es

chal  enging wt h passage strain. The result is sk n

Fi gur e ZSo@jtionsxuers| used dor desiaipl REmEr %16@1%&93@@%6%6“@%@1661%- MC

I muni Zadr@sionf f ect for challenging with PokA79- PBMC and U455- PBMC 6- 8
weeks strains. The result is shown in Figure 25 C). Imrunization effect
tests were conpleted for H V subtype A | aboratory strain's PokA-79 and W455
"pl aybaThe' gmups of ahiethls mvevé treated s ifslddas: edS veaks lold 86H3 rmieBMETe onodaed
weeks. I head i iNCk f r r i

Fepr oschtBa TR B pretuRlaid BE B, B prEBaSe SPARLIAILIYhANL Koo PBNC
br ought intraperitencatly sinc¢ 8rwegkl DvPBKasks Mteningdt (RIIC impedasiqnaiag were idyided

o Eh § e B e B s e g ol
Wer e USER Dok Tab& g SYCoF HFe0-F G4 Sar HMER 265 Gpmsd Feed g BREPBRTAY and
expr essinagdckibilenxed iR 200 midnnomhpleweF @uhd adjueshtefsr i douowas +4@- nmesiatiad d

or esencubiorRes IRGF s Hlahe R aan B e BN PSP e onsd MGt
Two m1|eeﬂn§EILI§tAeassayse(Fﬂ§QSRBl\Ik}rémdwl aditer dﬁéMtdWiZ@Itidn w@lﬁt@ sc @@ég;}bﬁw (3
ani mal s; i i W 0 0P PBKATRSPBMI Ur e
gp160- 1‘“%’%61%%?‘5 { u@%rfaéﬂq%%’@%q%%%éﬁpgw %%ggg P L bkt vad. oo kg
pr ot ei nd18-r2cBbIRKA-7IP i%dMWBMQCB‘ﬁﬂP@Fé Higud CadY BN Bire An hour
at +4C. cdinmdRkiaRhicanforaallépaat Shuldibeenihini@s a10hcopies bat mbeprefredblpdhoof

t ks. .l t.est ed i.n ELI SA 0. 52 T
days. 2T 3 HHloll a eP R e ot Tari-eHa! SUHER MUl PBRES (11oRGRATIh T mal s
ver e chakhsangachts. nThaplodd ofiethk| sanvd tdondrogvaphaed fox IDBMRH Hsblat@rPMn(iFj: g.

25 B) . Gpdnd S apgybiaee PEGva®hiey RRGKAT GEISEID2Snfck: Wik kndfingtd L e

in cell erral used engi ng shou m ni mum 5x107 copi es “per

n, prengepdritonesdly widsthetsame anoormt @ngbé-7p9el?BMC; and\Ugp3-PBMEt ekayhacksom r ol s
vere st@eadmbaimEeaih HprBnRER] FRasdn B backerdnad HBMC &fgriffifertaii® vigimae was
used for PBMC isolation for mce engraftment and "pl aybacks"™ cultivation.
Control Hu-SCID mce were challenged imsraperitoneally with the same anount
of PokA-79- PBMC and U455- PBMC "pl aybacks" in the sanme tine with
experimental groups using background PBMC engraftnent but without WO
2012/ 025167PCT/ EP2011/ 002737 previ ous i mmuni zati ons. Chal |l enges were
conpleted 2 tinmes with three days periods between, Hu-SCID m ce were

o o o Y NS R AN o o o o o




There were three groups of SC D PBMC i muni zed with gpl60-1 and four groups
i muni zed with gpl60-2; seruns of Bal bC mice inmunized with the sane

cockt ai | swgpeem2itednd gpl60-2 were taken as control s foPCIIHEPRIH6273DN
results detection (Fig. 25 A, B). In mce seruns diluted 4-14 tinmes with
guantitative calibration curve gpl60-1 and gpl60-2 antibodies titre were
det ect qhéﬁofmnmﬁidmﬁﬁbﬁ)s PBhﬁ]lemgesrm/ac tampierd 2otines| wislal th@enidays iHewods

on " Er ] vy PGS R el o8 U Rih MUY of PRPICON LR ERigda werd | oS
r esponssasrifi @s@nwn@k aﬁfﬁrethscﬁﬁ@nd/éhaflbﬂgmﬁmﬁldl bleed serum F@I\lgesmwéée f%mwrg

| east 2z ROk ARELTihEPORESbadufeitigation (Fig. 25 A). HIV titre in
bl oodstream neasured with Real Tinme PCR was not det ectable in 4 groups

i mal < EOVEITERRISF e A TALEPRVE- o StOR L Fedk B Bt pioef s

B). 3r dingﬁﬁm@ecswith pal 60-DadritheakBgbC rhfee smhiunezeRokith the seine abckRails grilbPel i n

bl ood t 6 di
e ATy Rh S SRR Bn R N ScER 0200, 8) BB es
A). SC @rmﬁnhmed:é léﬁamsemgleeuwwwwhbrﬂgopsme 2ol a9 28l eDHU- E@ﬂtlbodles

| muni zggd %ré?aae&tﬁﬁ@tﬂ}?an S/@{'IﬁPBm edirads PRSIdvieyY @ofteslt BAIbE hdedHI2nB, O) .

Challengln not ani s fromdiffere 0
DI ay bagkee ApbelEpHSE e abtroRdpREs (RPCLERY 2ot P BLRR R
defi ci es@m&BM@smﬁlaEChae AipTeDs. ahidvgple-2 hemmrieesasbdnsearzsses&mm were

d f I BMC
ol ay batipine ol BTl SEDPP B CRARY 340 R 2 GG it M BB

posi ti v@iglialAengi ng cases (Fi 9. 25 B) or to bl ockade of challenging in
Hu- SCI D animal s engrafted with "playbacks"” of the same H'V strain (Fig. 25

C) . Ref AF@NGRRSinlbloBaASKEM rﬂ%@surgl‘%tﬂzﬁ@gl' Alne PCROWAR USSR ddtsctdble @n Mogridaps
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AO1K67/ mumi@b@/ltbgpégg 3oln rﬁr}tﬁa ouRg imiaypieed, W gg‘%ht&"%%i“‘gél @rweﬁ%de an
in vivocHiededing GateHIO0 Iaﬁeﬁ esm)l BV RNHmapmé/nmeegumrB)rrédd cdrowep’s oda»y load97
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g) expressing glycosylated env H V-1 peptides using the results of step O
in a eukaryotic expression system h) purification of the glycosylated env
H V-1 pepwvodesy/o2amed i) production of a vacci ne conpositipomEpeanecteri zed
in that for cloning and/ or expressing glycosylated env HV-1 peptides in
step 0 and/or g), at |least one priner selected fromthe group consisting
Of (i )18V1 $oad@t €. A OBalssil0t ApBareA. C,GCBkheﬁkelFlG Galkia S ATEt TOY VEIYat@TofTTA

ACT GCT CT %h@-&éﬁ?@/%%m }\}gix:%l hl\ﬁouvr\g(;IQSS(:Q of il@%?(p M?%rov?rals”
G subt ypes: PBOS ATignst AART TFACATPOSTA XXX XXX XXX X- 3' (SEQ I D No. 5), (| v)

\I\/lg f% &y d §'€/Z: %Q{egﬂglaq{ Bor ﬁYMaﬂ_H;iA‘SAEa% i@a%mxﬁx attdMeCunt J.(MEQ | D

GAA TIT TIC T
s Th (i) s Toums e Tl rosiah o Lt Ertor e Bt
ﬁglﬂl 2)251678@5&168%@Pildgf}aaaﬁaeéﬁfm VAGAY, Aafuahy, mmssxvxzxpp PE€R6X- 3' (SEQ ID
orwar or
XXX X- 2. (%@é’j aﬁmlvéﬁal ?léo %%H(;;Oﬁ@ef}gfi%r Sé ec‘dtlrg‘g\‘%c%t eeé?%(up
consi sting WOO3(106479 (gp)@IIIEGU)S/GQeMIKéStOQr 2003-B)-2#y subt ypes: ATA GCG GCC
GCC TAG 1TGGwTﬁ%§mT@AG1E§§ Rye, Tﬁfdcﬁﬁ A@%ok’ GE, TU6r MR ‘G e 1&dmififed D

No. 46), erivative I"'acki'ng, t.he sequence encodi ng
Hi s- Tag, andmmun%bﬁpkené‘{sr@m @@EG@FRS’@ @ﬂ@ﬁ%ﬁfh@“ﬁu‘%‘%ﬁjﬁﬁc’ﬂﬁy Z)‘ﬁﬂslff%ﬂl} (i’lfééver se
for subtypepbficitdine cddifi@NfuncAd FdensiCH BelrolASloEEEVEEmd &, Tsske PEEpAGT
AGC AAA GCYZOCO'I;1 pp?(\)l9 5CCC TGTI C (SEQ I D No. 66),
22.  Van Duyne R, Pedati C, Guendel 1., Carpio L, Kehn-Hall K, Saifuddin M, Kashanchi
F. “The utilization of humanized mouse models for the study of human retroviral
infections” Retrovirology 2009, 6:76;
23. Fikhtengholtz G.M. “Differential and Integral Math Analysis”, 7" edition, volume2,
Moscow, 1969, *in Russsian;
24.  Wolkenstein M.V. “Molecular Biophysics”, Moscow, “Nauka”, 1975, * in Russian.
25.  Jonuleit H, Kuhn U, Muller G, Steinbrink K, Paragnik L, Schmitt E, Knop J, Enk AH.:
Pro-inflammatory cytokines and prostaglandins induce maturation of potent
immunostimulatory dendrite cells under fetal calf serum-free conditions. Eur J

Immunol. 1997 Dec; 27(12):3135-42.
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(xi) gp41(160) Reverse for C subtype: ATA GCG GCC GCC TAG TGG TGG TGA TGG
TGG TGT WEC AAA GCT GCT TCA AAG CCC TGT C (SEQ I D No. 67), (xii) gp41(160)
Rever se fwo 2G2zbteype: ATA GCG GCC GCC TAG TGG TGG TGA PEHEPGE1HETIAGC AAA
GCY CTT TCN AAG CCT TGTI C (SEQ ID No. 68), (xiii) gpl20 Reverse Const5 for
all subtypes: 5'- ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CIT TTT TCT
CTY TSC ACC ACT CTY CT -3' (SEQ I D Nolpjme) . and (xiv) a prinmer derivative
of (viii) lacking the sequence encoding a H s-Tag, and/or conprising a
sequence encoding a tag, are used. WD 2012/025167PCT/ EP2011/ 002737 2. The
et hod jac condingthotl Jocpratividg anPEVatabcide cdmpdsitidn, cOmprising thOstegdof: 12, 15, 18

or nore variants of .pr d/ ii
are used, whtreiffF elaHgn\c)gE lgé?trébﬁé’f"flépg HW %@C%QAQ%'I% éles’g(\“ )SanThgr m(a;“hi)zj
accor di ng t d) cl aienridhment Zor HRérlespecificantibodies im the )ibtapy by pajningmath(HhV-l o

(xii) and one of 8u€ﬂldés)m%r<{9ﬂr datide Moﬂ%@orﬂgmgﬂt‘ I'H\) ngﬁﬁtléésx) are used. 4.

A nethod for pro vacci ne conposition, sing the steps of :
a) creationcpf amulbpla(rrgg OVl i @?WQaHICVmPf@WGCﬁIVCI d??ﬂ’ﬂﬁ@%| }’P?P}l es or
enrichment for Hidmgpeci fic antibodies in the Iibrary by pannl ng wth

H V-1 peptides, in_partic r nat d/ t HIV-

mul t1 pl y1 g oK - soRbeel HIY o Rpmtdss ref eyt BEET patsril gttt ©
proteins, d) col |spé,‘<ﬁﬁ¢1@ntl"tﬂo\ite1s oﬁ@&blbdbémﬂftotd@ppudt,tl plied HI V- 1 materi al
usin HIV-1 sec t:

identg i fi cat i€ p r\%engﬁﬁgté% aer}%dczhgfac eﬁl%#l fﬂp%ﬁ?@wp %@fo%aég&%ge[déflﬁe Doysi ep
d) by nmss spect rrmnxequpyromtryamtpactumdmww&s cloning of fragnents of
the gp120 ggﬁo o %@egﬂ%%ﬂsmgh@f Feﬁaot ugsﬁ%ot EdeRdehdddfitee Phé Ipepfides

expressi ng ycos%q env- H V-1 pept| he results of step Oina
eukaryotic expr eddangificd yi stepre),

g) expressing glycosylated env HIV-1 peptides using the results of step f) in a

eukaryotic expression system,
h) purification of the glycosylated env HIV-1 peptides, and

i) production of a vaccine composition,

characterized in that for cloning and/or expressing glycosylated env HIV-1 peptides in

step f) and/or g), at least one primer selected from the group consisting of:

) V1 forward for subtypes A, G B, C, F1, H:
5°- CTC TGY GTY ACT TTA XXX XXX XXX- 3’ (SEQ ID No. 1),

(i) V2 forward for all subtypes:
5’- AAA ACT GCT CTT WCA XXX XXX XXX- 3’ (SEQ ID No 3),

(ili) V3 forward for A, B, G subtypes:
5’- TAV AAA TTA ATT GTA XXX XXX XXX X- 3’ (SEQ ID No. 5),

(iv) V3 forward For subtype D:
5°- TAV CAA TTA ATT GCA XXX XXX XXX X-3* (SEQID No.7),

(v) V4 forward for all subtypes:
5°’- GAA TTT TTC TAT TGY AAXXX XXX XXX-3* (SEQID No.9),

(vi) V5 forward for A,B,D,G subtypes:
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h) purification of the glycosylated env H V-1 peptides, and i) production

of a vaccine conposition, characterized in that for cloning and/or

expr essi ngoghymusylzat ed env H V-1 peptides in step and/ ect@poanoi7zaast one
primer selected fromthe group consisting of: (i) Forward gpl20 Constl for
A subtype: 5 - AAT TCT AGA CRC TRC AGA AAA CTT GIG GGT YAC - 3'(SEQ I D No.

52), or a der!vatsi-vzecm@moaﬁme@&irrmmmbxxb(xiBeéomdbq*aoqq jdsi ng a
restriction site at the 5 end, (ii) Forward gpl20 nstl for subt ype:

5'- AAT TCT AGA CGC TRC AGA AMA ATT GIG GGT CAC -3' (SEQ ID No. 69), or a
derivative (¥igredfs foaekidror fubeypéCal site, and/or conprising a restriction

AGA caT RRT ooo MACHCEHERERCASES R GRYBIB varive
tlhereof | acking the Xb al site, and/or conprising a I‘eIStI‘ICtIOI’l site at the
o ARA Tt RO RERARRE A P ARk R R RHASREOL L Ge i Vat i ve ¢ her eof

| acking the Xb al site, and/or conprising a restriction site at the 5' end,
and at | eas{yifl eg941(qg@)§@lee§étf@g,@‘ B dulbgypds:oup consisting of: (v)

DR (i) A FRIRIAGE R Tt bl TpAdeg T iE 6k A

TTX XXX XXX X- 3' (SEQ | D NCT 29)C NAW GLORTGEREr se (3BQ IBusb 6, B: 5' -
AGG TRT TAC AAX XXX XXX X- 3'(SEQ ID No. 29), (viii) V2 reverse for subtype
G 5'- AGA CAT TAC AAT TTA TTX XXX XXX X- 3' (SEQ ID No. 30), (ix) V2
reverse for (bt ypeinkr degivativeRe (adis1akingThe sepaxnooeacasing e Hig- Tag pnd/or

reverse for subtypes A D, céﬁ}msf_hga ol Tndddth TJ{;gACQX XXX XXX )0C 3
(xi) V3 reverse for subtype B - GIG TTR XXX XXX )0C 3" (SEQ

| D No. 31),
(x) gp41(160) Reverse for subtype A, rare variant:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66),

(xi) gp41(160) Reverse for C subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67),
(xii) gp41(160) Reverse for G subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68),
(xiii) gp120 Reverse Const5 for all subtypes:
5°- ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT CTT TTT
TCT CTY TSCACC ACTCTYCT-3> (SEQID No. 52),

and

(xiiii) a primer derivative of (viii) lacking the sequence encoding a His-Tag, and/or

comprising a sequence encoding a tag,

are used.
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(SEQ I D No. 40), (SEQ ID No. 41), (xii) V4 reverse for subtype G 5 - CAA
TTT GIT TTA TYY TAC A XX VOC XXX X- 3" (SEQ ID No. 19), (xiii) V4 reverse

for subtwe0R/02Bi67C, D. WO 2012/ 025167PCT/ EP2011/ 0027 3¢TEP2011A673ITT GYT
TTA TTY TGC A XX XXX XXX X- 3' (SEQ ID No. 20), (xiv) V5 reverse for all
subtypes: 5'- TCC TCC TSC AGG TCT GAA XXX XXX XXX X- 3', (SEQ ID No. 15),

(T)c%) T%%‘ll( 1@%&&1\{@&&%&&% t%»é’»al% ?Wlﬁéf@i%% 3AT A @C?‘: @@‘01611@ Té\GlsT&Cm&@G TG

VAA AGS YCT® i XVi
primer deri VatiaRte obprimes (i), )(11) é’é‘llﬂ (h@ (‘He(v Eb‘é‘?%@"iﬁ difp they anténd/ or
conpri sing glﬁ@qym@rﬁaggdm’rg a tag, (xvii) gp41(160) Reverse for subtype
A, rare variant: ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA GCY
CTT TCN GCG CCC TGT C (SEQ ID No. 66), (xviii) gp41l(160) Reverse for C
subt yps&. ATAhSGRUBRCAGEMITAG A6t T2 TEherFEchT GAMEGTIMECVdAANGED) talRiiTCA

AAG CCC TGT Gy GREG bRiNBd Ry arftShe(of (¥iti) R4 Lk} GQusBever se for G subtype:

4. A method for producing an HIV vaccine composition, comprising the steps of:

a) creation of a library comprising HIV-1 specific antibodies,

b) enrichment for HIV-1-specific antibodies in the library by panning with HIV-1
peptides, in particular native and/or recombinant HIV-1 peptides,

c) multiplying HIV-1 material comprising HIV-1 peptides, polypeptides or
proteins,

d) collecting HIV-1 peptides of the multiplied HIV-1 material using HIV-1-
specific antibodies of step b) bound to a support,

€) identification and characterization of the HIV-1 peptides obtained in step d) by
mass spectrometry, in particular by MS-MS,

) cloning of fragments of the gpl20 gpl60 genes encoding the peptides
identified in step e),

g) expressing glycosylated env HIV-1 peptides using the results of step f) in a
eukaryotic expression system,

h) purification of the glycosylated env HIV-1 peptides, and

i) production of a vaccine composition,

characterized in that for cloning and/or expressing glycosylated env HIV-1
peptides in step f) and/or g), at least one primer selected from the group

consisting of:

1) Forward gp120 Constl for A subtype:
5°- AAT TCT AGA CRC TRC AGA AAA CTT GTG GGT YAC - 3°(SEQ ID
No. 52), or a derivative thereof lacking the Xbal site, and/or comprising a

restriction site at the 5° end,

(ii))  Forward gp120 Constl for B subtype:
5°- AAT TCT AGA CGC TRC AGA AMA ATT GTG GGT CAC - 3’ (SEQ
ID No. 69), or a derivative thereof lacking the Xbal site, and/or comprising a

restriction site at the 5’ end,
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ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA GCY CTT TCN AAG CCT TGT
C (SEQ ID No. 68), are used. 5. The nmethod according to claim4, wherein 1,
2, 3, 4, W0 2012085168, 9, 10, 12, 15, 18, or nore vari ant gcofeppsitneriz{Vv),
(vi), (vii), (viii), (ix), (x), (xi), (xii), (xiii) and/or (xiv) are used,
wherein the variants differ in the variables, in particular the variables

"X'. 6. The (it h%r@mﬁb()@gﬂgﬂ%@b@hgﬁ& 5, wherein the priners (i) to
iv), d i) t d f d i e t hod
For pr oduci g an 1 YAJaEET ACAKIGHT SRC Bavbid, w1 e Ehs HisE053 -

WO 2012/ 025167 PCIDER2.070}/ §02detifatlye e 1RRingfth@ Xbibsit! ind/ongumsrisigg &l V- 1
specific anti bodi S b(# ﬁ"itiﬁ] nt df or, HV-1-specific antibodies in the
library by panni ngRtFieR R X 0dy@d i n particular native and/ or

reconbi nant H V-1 peptides, c¢c) multiplying HV-1 material conprising H V-1
peptides, p pept.i I i Jecting H V-1 peptides of the

mul tiplied Ic-lilvé 1&tﬁa¥?glﬂ§{lzggbﬁghaﬁ{/§%b g'ci fic anti bodies of step b) bound

to a support, e) 5 dAAl TCEAGHLGRECTR AT (TéA &dili GRGIFGIHARIAG T pept i des

obtained in step 3SHYY [ITR&S 73PLE bIdRABAI théBoP@ELihS Weakpd%itMBniiRr Ocl oni ng

of fragnents of the gpl20 gplBQ genes englodl ng the peptides identified in

step e), g) expr&UIPRSIng A EsEichon site ddle pii s pepti des using the results of

step 0 in a eukaryotic expression system h) purification of the

gl ycosyl ated env HI V- eptides, and i roduction of ..a vaccine

conposi tion, wherPBfgt i%ﬁgt dd?]leﬂ%?lsg@g(ﬁdgrr?& %F\g-r‘luPp%O&S}sggg O?n step g) are
characterized by: (i) the gpl20 peptides have a |l ength of 441-541 am no
aci ds and/or(V)’;\ gl‘YFf%%X}s@rf&dalpélﬁrtfﬂeQ: nol ecul ar wei ght of about 90 - 115kDa,

and
5- GCAGTT TTT YAT TTC TYX XXX XXX XXX- 3’ (SEQ ID No. 25),

(vi) V2 reverse for subtypes A, D, C:
5- AGG TAT TRC AAT TTA TTX XXX XXX X-3*  (SEQ ID No. 28),

(vii) V2 reverse for subtype B:
5°- CTG AGG TRT TAC AAX XXX XXX X- 3’ (SEQ ID No. 29),

(viil) V2 reverse for subtype G:
5’- AGA CATTAC AAT TTATTX XXX XXX X-3°  (SEQ ID No. 30),

(ix) V2 reverse for subtype F1:
5’-TTG AGG TAT TRC AAX XXX XXX X- 3’ (SEQ ID No. 31),

x) V3 reverse for subtypes A, D, (C):
5’- AAA GTT TBA TTC CAX XXX XXX XX- 3’ (SEQ ID No. 40),

(xi) V3 reverse for subtype B:
5’- AAA GTG TTR TTC CAX XXX XXX XX- 3’ (SEQ ID No. 41),

(xii)) V4 reverse for subtype G:
5'-CAATTTGTT TTATYY TAC A XX XXX XXX X- 3’ (SEQID
No. 19),

(xiii) V4 reverse for subtypes A, B, C, D:
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(i1) the gpl60 peptides have a |length of 816-923 am noacids, and/or a

gl ycosyl ated protein nol ecul ar wei ght of about 145-175kDa, and (iii) at

| east 50,wpnefxnsaishy at | east 70, nore preferably at | eastr/EPO@,1/08378N nor e
preferably at |east 150 different H V-1 envel op peptides are expressed. 8. A
met hod according to claim7, wherein the vaccine conposition of step i)

conprises (a)at |paghA0METREPTITHS ¢TE BGLEA XaeN XY Xbbe X3 er m(BREQ Fequence
LCVTL (SEQ ID No. 7 (bat | east one peptide characterized by the

N-t er m nal sequerﬁ% QESX, wherein Xis Yor F (SEQID No. 73) (c) at |east
one peptide characterized by the N-term nal sequenceXlI NC, wherein X is K or

Qor E (SEQ,D 74 d t .l east one peptide characterized by the
N-t er i nal s(éalagﬁéser %ﬁ&?owg%u&wpe% is Tor Por A(SEQID No. 75), (e) at

| east one pepti dé’ehaCaBCErifeaGfy TCHeGAA XXX XXX XX3U¥nds (BERMD NSEQ | D
No. 76), WO 2012%/025167PCT/ EP2011/ 002737 (f) at |east one peptide
characterized by the N-terninal sequence TRDG (SEQ ID No. 77), and (g) at
| east one peptide characterized by the N-term nal sequence LDXXENLW/LD,

wherein X i gxv) OrgpA1(1i60§iRQeé}§i@er|A(,Bt[l)@ﬁbt§ﬁ§sh other (SEQ 1D No. 78). 9. A HYV

510 A 11V vacci AR ErC S DG TEREr Bt FPTAG R AR ot
70, nore preferaf@TAITC BasA GTIDCTEVEC nor(SEQXIE Noadd)y at | east 150
different H V-1 envel op peptides, characterized in that: (i) the gpl20

peptides have a length of 441-541 amino acids and/or a glycosylated protein
nol ecul ar wekyt aafrimeralerivatve ofi(vBidmekingithe sequence precogpesDtige bag, @ad/ohave a

| ength of 816- 923 AR eACicdSencdlEod; gloycosyl ated protein mol ecul ar
wei ght of about Lt (13?9_ en in§'a%ag/

(xvii) gp41(160) Reverse for subtype A, rare variant:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66),

(xviii) gp41(160) Reverse for C subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67),

and
(xix) gp41(160) Reverse for G subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68),
are used.
5. The method according to claim 4, wherein 1, 2, 3,4, 5,6, 7, 8,9, 10, 12, 15, 18, or
more variants of primer (v), (vi), (vii), (viil), (ix), (x), (xi), (xii), (xiii) and/or (xiv)

are used, wherein the variants differ in the variables, in particular the variables “X”.

6.  The method according to claim 4 or 5, wherein the primers (i) to (xiv), and (xvii) to

(xix) and one of (xv) and (xvi) are used.
7. A method for producing an HI'V vaccine composition, comprising the steps of:
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11. The vacci ne conposition of claim10, further conprising: (a) at |east
one peptide characterized by the N-term nal sequence LCVTIL (SEQ ID No. 72)
(b) at | ewmetzormeswepti de characterized by the N-term nalPCTapu@noe27BICSX,
wherein Xis Yor F (SEQID No. 73) (c) at |east one peptide characteri zed
by the N-term nal sequence XINC, wherein Xis Kor Qor E (SEQ ID No. 74),

(d) at Ieastyone cﬁ)@a%h%?aqmﬂdr?%ﬁ{ KiZ I-ﬁW‘l@ﬁed\hé Sitoads, sequence XI NC,
wherein X |§)aT or or A ] east one pept.i

characterized by et“ﬁéh‘NF‘Eteéhﬁ&rl %ﬁlf%’é"b@jﬁ CP(%E@bFW panging wi hfﬁl\ét

I7¢73331st oge pept i dq)epﬁaersaﬁn&mmﬂﬁt fmylvb lard/d tezbmbiiaint He‘quepmpadERDG (SEQ I D No.
an S ti aracteriz eguence

LDXXENLV\X/LD %ﬁ%ﬁp&"?gs%‘{ﬁﬁ? efﬁﬁe‘iﬁ’é‘%?d@%ﬂ% ffﬁf ro {%13}’9*?@@% ?"’[J)

78). 12. A corrposmrotcmscorrprl Si ng at | east one of foll ovm ng nucl ei ¢ acids:

(26)1\2//1 ofzgrl\gk;1 folrfé’g%%pg@g? %’g"“‘%?c&rg@ ayinlicCHIV- 1 mmaterial using HIV- {'sEQ

ID No. 1), (ii) \spe¢ibie antibpdiesrofstap by bioupediasa SupportAAA ACT GCT CTT V\CA XXX
XXX XXX-+ 3" o) SEQ jhédtiiRatish and éldrdctdfation WRiHE HIV-1 eptidesGbtidd/patsp & by TAV

AAA TTA ATT GTA XXX (|v) V3 forward For
subtype D: 5' - TW%&K“WR‘CWT“@&S%E%B&%%&X- 3' (SEQ ID No. 7), (v) V4

forward for fal | sidatiggpest: ﬁ‘égmeﬁi&Aoﬂ' THe TgpT20 Adp [BBY gddodX¥notdinghe @ptidSEQ | D
No. 9), (vi) V5 f. V\%{abfg‘rf e) B, D, G subtypes: 5 - ACA AGA GAT GGI GGX
XXX XXX X- 3 é%“} BY) (vii) V5 forward For subtype C._ 5 - ACA CGT
GAT GGA GGX g>)(xx XXgrexsing' gls(c@Ex@ate@ emcy HEW)L, pgprides psigp4h¢ 160)ts REstaps® incy

A, B, D subtypes  eykaryotic expression system,
h) purification of the glycosylated env HIV-1 peptides, and

1) production of a vaccine composition,

wherein the glycosylated env HIV-1 peptides in step g) are characterized by:
(1) the gp120 peptides have a length of 441-541 amino acids and/or a
glycosylated protein molecular weight of about 90 - 115kDa, and

(i)  the gp160 peptides have a length of §16-923 aminoacids, and/or a
glycosylated protein molecular weight of about 145-175kDa, and

(iii)  at least 50, preferably at least 70, more preferably at least 100, even
more preferably at least 150 different HIV-1 envelop peptides are

expressed.

8. A method according to claim 7, wherein the vaccine composition of step i) comprises

(a) at least one peptide characterized by the N-terminal sequence LCVTL (SEQ
ID No. 72)

(b at least one peptide characterized by the N-terminal sequence NCSX, wherein
X is Y or F (SEQ ID No. 73)

(c) at least one peptide characterized by the N-terminal sequenceXINC, wherein X
is K or Q or E (SEQ ID No. 74),

(d)  atleast one peptide characterized by the N-terminal sequence XINC, wherein
X is T or P or A (SEQ ID No. 75),

(e) at least one peptide characterized by the N-terminal sequence EFFYC (SEQ ID
No. 76),

-84 -



ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC YCT TTC NAA GCC CTG
TC (SEQ ID No. 46) or a derivative thereof |acking the sequence encoding a
H s- Tag, wodbmwozsmnpri sSing a sequence encodi ng a tag, (PEX/EPpéiliH6)
Reverse for subtype A, rare variant: ATA GCG GCC GCC TAG TGG TGG TGA TGG
TGG TGT AGC AAA GCY CTIT TCN GCG CCC TGT C (SEQ ID No. 66), (x) gp41(160)

Reverse for su : . AAA
G i ah B G Kol e IEOTE O

GCT GCT TCA AAG %&;GT
subtype: ATA GCG &CC TAG TGG TGG TGA TGG TGG TGT AGC AAA GCY CTT TCN
AAG CCT TGT a6d(SEQ I D No. 68), WD 2012/ 025167PCT/ EP2011/ 002737 and

(xii)gpl20 vers sth I S - GCC TAG TGG TGG

Ten 1ok Toc é??%%ég%r@af@%ﬁ%ﬁ Mﬁl %592‘%8 ID No. 52), or

a derivative therlddXXENIKWIYd.D,véheseindeisceorAcindeprpdantly romagch athgr YE

conprising a seqypiqs -;_Eggpodi ng a tag, 13. A conposition conprising at |east
el

one of follow ng nucl acids: (i) Forward gpl20 Constl for A subtype: 5'-
AAT TCT AGA CRC TRC AGA AAA CTT GIG GGT YAC -3 (SEQ ID No. 52), or a

derivatg.ve tAeNvoactiae komgoditien, ¥pedindbld By a aftetHodracCortid ®idng of cla@ds 1itet i on
site at the 85' end (ii) Forward gpl20 Constl for B subtype: 5 - AAT TCT AGA
CGC TRC AGA°AMA ATT GIG GGT CAC - 3'(SEQ ID No. 69), or a derivative

t hereof | acking the Xb al site, and/or conprising a restriction site at the

end, (101 r . e : o CGT RRT
oo e o LY B s e et ge S Bt sfercny SR 20, RER, o

| acki ng t he px¢farably atdeasaho,cver orope brsiferably af legstrliS@tdiderent HEVdienvalops' end,
(iv) Forwar deppded0cKarititrizeliqh tfarsubt ype: 5 - AAT TCT AGA CGC CTC ARA TAA

CIT GIG GGT CAC AG - 3 (SEQ | D No. 71), or rivative thereof |acking the
Xb al site, (Bnd/o ecgai%fs P%w?w{ss v lenbinatdd Tl amipo prds andlgr,
glycosylated protein molecular weight of about 90 - 115kDa, and
(i)  the gpl60 peptides have a length of 816-923 amino acids, and/or a
glycosylated protein molecular weight of about 145-175kDa.

11.  The vaccine composition of claim 10, further comprising:
(a) at least one peptide characterized by the N-terminal sequence LCVTL (SEQ
ID No. 72)
(b) at least one peptide characterized by the N-terminal sequence NCSX, wherein
X is Y or F (SEQ ID No. 73)
©) at least one peptide characterized by the N-terminal sequence XINC, wherein
X is K or Q or E (SEQ ID No. 74), A
(d) atleast one peptide characterized by the N-terminal sequence XINC, wherein
X is Tor P or A (SEQ ID No. 75),
(e) at least one peptide characterized by the N-terminal sequence EFFYC(SEQ ID
No. 76),
® at least one peptide characterized by the N-terminal sequence TRDG (SEQ ID
No. 77),
and
(g)  atleast one peptide characterized by the N-terminal sequence
LDXXENLWYVLD, wherein X is T or A, independently from each other (SEQ ID No.
78).

12. A composition comprising at least one of following nucleic acids:
(i) V1 forward for subtypes A, G, B, C, F1, H:
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(v) V1 reverse for all subtypes: 5 - GCA GIT TTT YAT TTC TYX XXX XXX XXX-
3" (SEQ ID No. 25), (vi) V2 reverse for subtypes A, D, C 5 - AGG TAT TRC

AAT TTA TW& 26000256X X- 3' (SEQ ID No. 28), (vii) V2 revecsapbon/osubt ype B:
5 - CTG AGG TRT TAC AAX XXX XXX X- 3' (SEQ ID No. 29), (viii) V2 reverse
for subtype G 5 - AGA CAT TAC AAT TTA TTX XXX XXX X- 3' (SEQ I D No. 30),

(ix) V2 Teverse forceehtapayfyalT TN ROERBITRGAEIINON.X, 3 (SEQ
ID No. 31), (x) V3 reverse for subtypes A "D, {C): 5 - AAA GIT TBA TTC CAX
XXX XXX XX- 3" (SEQ ID No. 40), (xi) V3 reverse for subtype B: 5 - AAA GIG

TTR TTC CAX (XX XKXfoxXard3for aBbtbtypedNo. 41), (xii) V4 reverse for subtype G

5 - CAATTT OTTTTA YY Xiii V4
reverse for subt @C@T@(YWC@WE %’gafé%é )

X- 3 (SEQ I D No. 20) (XI v) V5 reverse for all subtypes: 5 - TCC TCC TSC
AGO TCT GAA ‘%9% No. 15), 41(160) R f
A B, D subty @&%%&A&Q’ TOG TG)A TgC(BVzI'O%pTOgl' AG) YsziESSCeYCFI)'r
TTC NAA GCC CTG P BAY ABABTAMT T GFA AN XhEr@5R IRNei Al t he

sequence encodi ng a H s-Tag, and/or conprising a sequence encoding a tag,

(xvi) gp41(16& %rse ;gr S ty e A rare variant: ATA GCG GCC GCC TAG
TOG TOG TGA U CTT TCN GCG CCC TOT C (SEQ I D No. 66)

(xvii) gp41l(160) FReVANVSEAKOTTEA A?"I]’B'EG(D,Q XXX XKXEC [86QMINGOD, TGA TOG
TOO TOT WGC AAA OCT OCT TCA AAG CCC TOT C (SEQ ID No. 67), and
(v) V4 forward for all subtypes: |

5-GAATTT TTC TAT TGY AAXXX XXX XXX-3> (SEQ ID No. 9),

(vi) V5 forward for A, B, D, G subtypes:
5’- ACA AGA GAT GGT GGX XXX XXX X- 3’ (SEQID No. 11),

(vii) V5 forward For subtype C:
5’- ACA CGT GAT GGA GGX XXX XXX X-3’ (SEQ ID No. 13),

(viii)  gp41(160) Reverse for A,B,D subtypes
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCC CTG TC (SEQ ID No. 46) or a derivative thereof
lacking the sequence encoding a His-Tag, and/or comprising a sequence

encoding a tag,

(ix) gp41(160) Reverse for subtype A, rare variant:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66),

x)  gp41(160) Reverse for C subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67),

(xi) gp41(160) Reverse for G subtype:

ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68),
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WO 2012/ 025167PCT/ EP2011/ 002737 (xviii) gp41(160) Reverse for G subtype:
ATA GCG GCC GCC TAG TGG TgG TGA TGG TGG TGTI AGC AAA GCY CTT TCN AAG CCT TGT
C (SEQ | Dvbian1288516714. The use of a Severe Conbi ned T- BPCwmpe@10ef7BTi ent
(SCI D) nouse engrafted with human i munoconpetent cells (Hu-SCl D-nouse) as
an animal nodel for the evaluation of the effectiveness of an H V vacci ne.
15. The use Qf claim 14, wherein the i munoconpetent cells are able to
devel op a hunman-type i mmune reaction for HV. 16. The use of claim 14,
wherein the human i munoconpetent cells are PBMC, in particular PBMC
pre-cul tivakgy i rgplR0 Reverd®Oonftafot AllisubtypesPBMC pre-cultivated in vitro for

munocompet ent - col PIAPE g PECTag 160 HaS THA THe S IR Gr A tere
t he i munoconpet eFET €AY $SErACE ACXIATE Cdf - PEVEQARUNdeSR)y o1td deroakive.  19.

e, o2 ol Mo PREEL o 5,031t ST peERppbhncd O

cul turing human _presence o nes~capa uci ng the
formation of dendefltdnee ee¢dding atagitro. 20. The use of any of clains 14 to
19, wherein the human i mmunoconpetent cells are derived from one human

donor. 21. The use.of any of clains 14 0,. wherein the nouse has been
engr af ted wi‘t ROBPOSIEN Bréqlpggtalpgptﬁg?pf&jﬁg\png MRHER6Pet ent cell's. 22.
The use of gily ofFcevaid@ 128 Gomstlfor Wembsipe: t he Hu- SCI D nouse is the

particul ar breed of | s, d&f LG [ t}egl' KO0 gane jm system
and introduced V\nth%‘E[lngﬁlrl n%lggﬁg%?é&%‘&ce I's orGgg@’ot he}r&%urr{an%c I'l's.
23. A net hod for IDnNoe 2 era dasivatife therddfNaokingothe &balitss endiomcamprSda nouse
as defined in any.gficGldif®at e £%@2 is i noculated with the H'V vaccine and
thereafter chal | enged o e 1 O 02816 7PCT/ EPS0LL! 002757 24,
The met hod of claim 23, wherein the HV vaccine is an H V-1 envel op

pepti des/ pr qii®i NFdrRakt @120 qunsficfoaBl sub rein the proteins or peptides are

the oval uati on ofS TAMTECEAGR CBhlEr AR LT3R A A  aidhiLey ot
t he vaccine. 26. IDhWonE)hach ddrivatiae theZdnf ladkargethe Xbhksief ind/acgomsisited 2r m ned

by determ ning the PLEL ec{%ag%gﬂdv chal  enge. 27. The nethod of any of

clains 23 to 26, I e(r:té(lmnSl D-nmouse is inoculated with the H V

vaccine 1 to 4 weeks after the last engrafting of the human i nmunoconpet ent

cells. 28. ‘Qh@ ”ﬁid?&graoéplémco%tl%?b%b%e?o 27, wherein an infectious dose
of 5x102 - 104 TA D50 o h%%ﬁm&n frticul ar up to up to 107 TCLD50 for

chal I engi ng of one- AdSCIET &3G RAA CTT GTG GGT CAC - 3° (SEQ
ID No. 70), or a derivative thereof lacking the Xbal site, and/or comprising a

restriction site at the 5’ end,

.(iv)  Forward gp120 Constl for G subtype:
5°- AAT TCT AGA CGC CTC ARA TAA CTT GTG GGT CAC AG -
3’(SEQ ID No. 71), or a derivative thereof lacking the Xbal site, and/or
comprising a restriction site at the 5’ end,

W) V1 reverse for all subtypes:
5- GCA GTT TTT YAT TTC TYX XXX XXX XXX- 3’ (SEQ ID No. 25),

(vi) V2 reverse for subtypes A, D, C:
5’- AGG TAT TRC AAT TTA TTX XXX XXX X- 3° (SEQ ID No. 28),

(vii) V2 reverse for subtype B:
5’- CTG AGG TRT TAC AAX XXX XXX X- 3’ (SEQ ID No. 29),
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29. The nethod of any of clains 23 to 28, wherein the efficacy of the HV
vaccine is determned by determning the viral |oad and / or the

speci fi ciwgpamo2smr the intensity of an i mmune responsepcmEe20ay2787 ui d
sanpl e of the mouse. 30. The nethod of claim29, wherein the body fluid
sanple is blood serum 31. The method of any of clainms 23 to 30, wherein
the i nocul ati,g) Wi Rvars¥ 36CduBfpesgPerformed in the presence of an adjuvant.

32. Th t hod " of f ' - ific i
esponse | s det oct AU GATH ACMS TIETA J R GE Sarsit v tRECHPSe. e | ast
vacci nation. 33. The nethod of any of clainms 23 to 32, wherein the

| uat i f\th ' ' i.ed out b f RT-PCR, Real Ti PCR
eval uation ;eY%/acm ngg,rl er’r‘g@r%r rded out by means o eal Tinme

or ELISA in®artyclivare of RTPCR Real Tinme PCR and ELISA. WD

2012/ 025167PCT/ ER20TTGONQT3VAB ARG & Ak 0¥ XXX 2fry3 dBEQ ) Me- W, t 0 33,
wherein at | east one H V | aboratory strain playback is used to infect

and/ or expose the Hu-SCID mice with/to H V.
(x) V3 reverse for subtypes A, D, (C):

5°- AAA GTT TBA TTC CAX XXX XXX XX- 3’ (SEQ ID No. 40),

(xi) V3 reverse for subtype B:
5’- AAA GTG TTR TTC CAX XXX XXX XX- 3’ (SEQ ID No. 41),

(xii) V4 reverse for subtype G:
5>-CAATTTGTTTTATYY TAC A XX XXX XXX X- 3’(SEQ ID No. 19),

(xiii) V4 reverse for subtypes A, B, C, D:
5-TAATTT GYT TTA TTY TGC A XX XXX XXX X- 3’ (SEQ ID No.20),

(xiv) V5 reverse for all subtypes:
5°- TCC TCC TSC AGG TCT GAA XXX XXX XXX X- 3, (SEQ ID No.
15),

(xv) gp41(160) Reverse for A,B,D subtypes:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AG YAA AGC
YCT TTC NAA GCCCTG TC (SEQ ID No. 46), or a derivative thereof
lacking the sequence encoding a His-Tag, and/or comprising a sequence

encoding a tag,

(xvi) gp41(160) Reverse for subtype A, rare variant:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN GCG CCC TGT C (SEQ ID No. 66)

(xvii) gp41(160) Reverse for C subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT WGC AAA
GCT GCT TCA AAG CCC TGT C (SEQ ID No. 67),

and
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

WO 2012/025167 PCT/EP2011/002737

(xviii) gp41(160) Reverse for G subtype:
ATA GCG GCC GCC TAG TGG TGG TGA TGG TGG TGT AGC AAA
GCY CTT TCN AAG CCT TGT C (SEQ ID No. 68).

The use of a Severe Combined T-B-Immune Deficient (SCID) mouse engrafted with
human immunocompetent cells (Hu-SCID-mouse) as an animal model for the

evaluation of the effectiveness of an HIV vaccine.

The use of claim 14, wherein the immunocompetent cells are able to develop a

human-type immune reaction for HIV.

The use of claim 14, wherein the human immunocompetent cells are PBMC, in
particular PBMC pre-cultivated in vitro, more particularly PBMC pre-cultivated in
vitro for about 1 day to about 6 weeks.

The use of claim 14, wherein the human immunocompetent cells are dendritic cells.

The use of claim 14, wherein the immunocompetent cells are a mixture of PBMC and

dendritic cells.

The use of claim 18, wherein the dendritic cells have been obtained by cultuﬁng
human PBMC in the presence of cytokines capable of inducing the formation of

dendritic cells in vitro.

The use of any of claims 14 to 19, wherein the human immunocompetent cells are

derived from one human donor.

The use of any of claims 14 to 20, wherein the mouse has been engrafted with 5-

15x10° cells, in particular immunocompetent cells.

The use of any of claims 14 to 21, wherein the Hu-SCID mouse is the particular breed
of animals deficient in their own endogenous immune system and introduced with

human immunocompetent cells or any other human cells.
A method for the evaluation of an HIV vaccine, wherein a Hu-SCID-mouse as defined

in any of claims 14 to 22 is inoculated with the HIV vaccine and thereafter challenged

with HI-virus.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

WO 2012/025167 PCT/EP2011/002737

The method of claim 23, wherein the HIV vaccine is an HIV-1 envelop
peptides/proteins cocktail, preferably wherein the proteins or peptides are of

recombinant origin.

The method of any of claims 14 or 24, wherein the evaluation of the vaccine is

determined by determining the efficacy of the vaccine.

The method of claim 25, wherein the efficacy is determined by determining the
protection to HIV challenge.

The method of any of claims 23 to 26, wherein the Hu-SCID-mouse is inoculated with
the HIV wvaccine 1 to 4 weeks after the last engrafting of the human

immunocompetent cells.

The method of any of claims 23 to 27, wherein an infectious dose of 5x10% - 10*
TCIDs, or higher, in particular up to up to 10’ TCIDsy for challenging of one Hu-
SCID animal is used.

The method of any of claims 23 to 28, wherein the efficacy of the HIV vaccine is
determined by determining the viral load and / or the specificity an / or the intensity of

an immune response in a body fluid sample of the mouse.
The method of claim 29, wherein the body fluid sample is blood serum.

The method of any of claims 23 to 30, wherein the inoculation with a vaccine is

performed in the presence of an adjuvant.

The method of any of claims 23 to 31, wherein HIV-specific immune response is

detectable within the period of several weeks after the last vaccination.

The method of any of claims 23 to 32, wherein the evaluation of the vaccine is carried
out by means of RT-PCR, Real Time PCR or ELISA, in particular by means of RT-
PCR, Real Time PCR and ELISA.
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34.  The method of any of claims 14 to 33, wherein at least one HIV laboratory strain
playback is used to infect and/or expose the Hu-SCID mice with/to HIV.
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