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-1 POXVI RUS VECTOR ENCODI NG RETROVI RUS (EG HI' V) AND
CYTOKI NE.  BACKGROUND OF THE | NVENTION 5 FIELD OF THE
I NVENTI ON The present invention relates generally to a
reconbi nant vector and its use in the treatnent
and/ or prophylaxis of retroviral infections and the
synpt ons associated therewith. Mre particularly, the
present invention provides a rgconbinant vector for 10
use in conjunction wth anti -Tktroviral drug treatnment
(ARDT) to nodul ate viral load in a subject. The
pr POXVIRUS/YECTOR ENCODINGREVTROVIRUS{EGAHEY) AND CYTOKINE
reconmbi nant poxvirus vector expressing a retrovirus
antigen and/or a nodul atory factor and its use in
conjunction wth anti-H V retroviral drug therapy in
BACGKGROUNDOPTHE WWENTION of H V infection, AlIDS
and AIDS-rel ated disorders in a human subject. The
vectors and nethods of the 15 present invention are

[ | VHESEF I n preventing, reducing or
Fg%Fg§?ﬁgﬁ§ﬁral HEE%und when retroviral therapy is
i nterrupted. DESCRI PTION OF THE PRI OR ART 20

Lbliographic details of the references in this .. .
T8 st L Ao ey Bl o & FOBgY err ‘and its use in the
tiegEehnt Phi/eR . proghEsaRGT fefodRM PhfcRfiond land 'tht "dmptoms associated

specj fication 1s not, and should not be taken as, an

nddgre bys thengresent imesgntiongpresides s nehembinant vector for

ar
ulper in%on_ﬂfn%ti&? 5\5&1 %@e’i{q{eg\?/%% glg%gcggg&g%}t Rmﬂl tO%ﬁ]gdl\Allgtg Yiral load in

n any® countr

aisobjear dihleUiragenp aiveatiére speeificatly t @lditad @ aakbtdmbivhkittpoxvirus vector
ropagati on of the envel oped RNA virus is via a

& g APERHEY ANECHARYPF agnodiiatare drefet ang iisusegp conjunction
Wi AL S L R (EROTLE pERlnch BLBRBRLIAHAREY inteion,

AJDS| andeniD S yedatedndisbrdery incd hurnara rsttbject fHgatdetors aad esethods of the
eradi cation of the, wvirus ry difficult. [t is . \
PTG B i ate ARy | Wselilclh (FreuniRgy Sedisifd or delaying virel
rdedhd’%Uﬁl-etfb@i}atﬁaraPWﬁhiéﬁuH&. production and
cl earance of 10 bilTion virions per day, each virion

having a half-life of about six hours in the general
circulation (Australian Society for H'V Medicine

DESCRIPTION OF THE PRIOR ART

Bibliographic details of the references in this specification are collected at the end of the

description,

Reference to any prior art in the specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in any country.

Retroviruses are obligate intracellular parasites of vertebrate cells. Viral propagation of
the enveloped RNA virus is via a double stranded DNA provirus intermediate which
integrates into the genomic DNA of a susceptible host cell and makes use of many host
cell factors. This efficient system of infection and propagation makes eradication of the
virus very difficult. It is estimated that HI'V replication in an infected individual can
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(ASHM - 2001 Australian Antiretroviral Guidelines). 5
Al retrovirus genones conprise three major coding
domai ns: gag, which is responsible for matrix, capsid
and nucl eoprotein structures; pol which encodes

RNA- dependent DNA pol ynerase, reverse transcri ptase,
and al so i ntegrase enzynes; and env whi ch generates
viral envel ope proteins. In addition, all retroviruses
al so conprise the pro coding démain responsible for
produci ng virion protease. A subset of retroviruses,
terned "conplex" 10 retroviruses, also conprise a
invphyre thef predustipn tand eldazancerof’ Mhibillion nitiersnpar ddyeieactowirion having a

e OB R GRS P B Sl GRS od AT b v Midiine
(ABHM)-2001 AustraBad Afitinétr3¥iral HrilideRnégyunodef i ci ency

virus (SI'V), Human T-cell | eukaem a-bovine 15
| eukaem a viral group such as Human T-cell |eukaem a

' L.ne. 1.2 Vi U El and s o .
T Y Lb A g—
foraainiv| capsisandGaicldoprotdiastrubkires}|pol attich efdtidds RNA @ependent DNA

rbour Laboratory, Press, USA  1997). HVis a .
PRAPCTISE HVFL5e | plase. anshplsexintegrass, enzymess and, gy vhich generates

Ve 8o, 8 SV TR 48 ) S o

respeisitle forprodheing it protrasecnd subsetnafretioviruses, termed "complex”
b-retroviral .drug treatments. HLV infects + ]

Rt AR oSt ank & Bty focsessi whieh dniuence their own and
hehakpebsion pdthwaylsl Y associ ated with progressive inmune

syst em damage, opportunistic infections and wasting

25 syndronmes. Conmencenent of anti-retroviral therapy

i . . stage of . H V infection,
Th ROt SERBLEL OR35S Vs -
1 fand HRGAR $imiard dwmvavdd iy Colias €8TV - HiRgsh at-6éi SeukRemia-bovine
1ei:_)ll{asma\ V|{al | oad in_response to anti-retroviral

¥R group sush e Afnmpnnf 1qellslenkaomiacerusy(HTLV), Feline leukaemia

L S EpATRGUETR hliBd B N R JEONGHpRIA I, Rgrrovirses: o
JotyIM et akjeds)| Gold Spriai HabomnL abordtdry Freisn USAS IPBCL i s

presently considered to be an unrealistic goal, and as
viral levels may -3- increase or rebound if treatnent

HI'® iflbsReiduldiehnpdriahe ebaflek indviuaof !ﬂﬁﬁngyérme f@fidafive agent of
conmtted to a life time of antiretroviral drug
Agquired Faymune Pediciengy Syadromed &\ INS)gehich remains a devastatingland complex

i s generally.involving the 5
Pt desFid B0k o BT B Dol anpifealitifen 1 o
conmpounds (see for exanpl e ASHW
HIV infects CD4+ immune cells and established HIV infections are characteristically

associated with progressive immune systern damage, opportunistic infections and wasting

syndromes. Commencement of anti-retroviral therapy is generally recommended at any
stage of HIV infection when immune deficiency is present as determined by, for example,
low levels of CD4+ cells. Reductions in plasma viral load in response to anti-retroviral
treatment are associated with statistically significant improvements in survival and clinical
outcome (Melors J.W. et al, Science 272:1167-1170, 1996). Complete eradication of HIV

in a subject is presently considered to be an unrealistic goal, and as viral levels may
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2001 draft Australian antiretroviral guidelines,
supra). In particular, limted clinical data have
indicated that triple therapy in the treatnent of
acute and advanced H V infection enploying a

nucl eosi de anal ogue conbi nati on and a non- nucl eosi de
reverse transcriptase inhibitor or protease inhibitor
has a positive effect on surrogate mar kers of disease
10 progression and at |least a short termclinica
benefit. The optimal reginens and timng for
.anti-retroviral treatnent are unclear. The energence

ipgrease ey reborrd df treatment s dl@oatlwﬂo infactsl éndividuals are prima facie
[ | Conpl
SPRFATILL B8 A8 U SF, , o oo

treatnent regi nens are 15 characterlstlcally conpl ex
nd requjre strict adherence in order to have any
& adprecqangeetantemptiorial dagitiatment regimens ganeeally involving the

adibidibtedefo d@ﬁ ?mgﬁ oftPof ?miypl gﬂﬁ E&%i;% ?& e\ﬁnfor example ASHM-

agents. ive agen
2ﬁglndmﬂs Wu&lralmn ammetrd\éﬂ@f gﬁﬁlellﬁeslg s@gﬁms)hﬁ p?rtlc}ﬂar, lnn?]ted clinical data
adm nj. efore or after foo imlar eac
haye m it Biple drosee i Seatment 4F acuigeaatds ddygnced HIV infection
cfipdVihg h‘fﬁcfébsﬂ@ ﬁﬁé.lf)%ged  ard Y li!mhhﬁlcléo@ﬂe%%r?@ franscriptase
will” frequently be taking, 20 exanpl e, on

inhdbliteraot protaasei mhxbﬂa!rdm; a emsmlwe reffecti msuarogage mackers of disease
t w th .0 ding to be taken

pgc%%sgg aggn&g%ﬁ%%%éﬂﬁg%f’%cag’ ’B%Et aken after food. In

additi on the common side effects of anti-retroviral

drug treatnpent include nausea, vomting, heart
The sptimal regimens and timing fov anti-teiravisal tregtoent ireundlear; Fbe emergence

of drhd SWLES 585809 3 Sflitl WoRBh ! sELAREE Yo AFHS roatment failure,

Ommpénantaamoalstgaoﬁammprdbm beeiuse uhti-uatro virslr & ?ltﬁdﬁmﬁéﬁ’c regimens are

to identi ef f ct Y net hods d reagent S
behGtPaRcrlly PP, Pk FeahiTe Rl bereTRe o g iy have oy chace of

SGESSNEuRB re n?e{p% Q}ffe.h?%‘%’@"’? %%I.Iﬁl’glﬁ]@o > § &8 bfﬁa Your different active

partlcularly rme fIcacy
ag¢nis Each mctrvaaagemt typieallynkbssits oxvh admuilstr&nmm r&pmments for example

s I0E e 7 BRP oge, SHateny Bhu 4 SRR 048 fo s adpinisteed in
sPHctiEd @iaBtifad at%ﬁéﬂlﬂééb&*i&ﬁ sudh tRat i pafiet! WillkfredueRtly be taking, for

oner ous and l ntrusi ve treat nent regl nens, there’ is a
cxpmplpdone Bedigation ttimesos day,rasothen B dimnes ehdayl mmi/\ranmm twice a day,

A e M i B s chr o

aditicn fthe atdmlﬁon sidlee seffeictse of aimtistroviealidrgs t@édheend $clude nausea,
t he, \/\/01:l é:, ! or, . variations such as

V“‘EHW(SF catlsatsegse, @@%.@M@j@r daRage. pe understood to
imply the

In view of the difficulties associated with anti-retroviral drug treatment there is an urgent

el

need for greater understanding of the host-retrovirus interaction and to identify effective
methods and reagents for controlling retroviral infections and improving current anti-
retroviral drug treatment regimens particularly to facilitate their long term efficacy. Also,
in view of the undesirable and often severe side-effects, there is a need for treatment

protocols which allow periods in which anti-retroviral drugs are not administered, As a
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inclusion of a stated el enent or integer or group of
el ements or integers but not the 10 exclusion of any
ot her elenment or integer or group of elenents or

i ntegers. Nucl eotide and am no aci d sequences are
referred to by a sequence identifier nunber (SEQ ID
NGO ). The SEQ ID NGs: correspond nunerically to the
sequence identifiers <4001 (SEQID NO 1), <400>2
(SEQ ID NGO 2), etc. A sunmary” 6f sequence identifiers
is 15 provided in Table 1. A sequence listing is

pr vifgqu after the clains. The present invention is
;ﬁ“@(ﬂ gRErouanskintrusive, tredimeniereginems; therefis 8 dem@hd from patients for

i whItR! r.et krovi ru ntigen and/ or, a host
p‘frrgt}gﬁlhsét ory a?@gf%?ﬁéjﬁ gg’gﬁﬁné’ﬂmg‘bﬁﬁy dg’dw?tﬁPjﬁﬁ anfi-redrpvizal drugs.
subj ect is capable of reducing, preventing or delaying
viral rebound or 20 of reducing, preventing or
del aying the increase or rate of increase in vira

Slmmyq)pmwlfﬁéﬁer e are significant

di sadvant ages an culties with present
anti-retroviral drug treatnent reginens in terns of

[ fficac sjde effects and conpliance, it is
Tg%%g%?lgé{ng gpfcﬁggat{qqe. edttae §‘_’1§F"ttfﬁﬁ“ngﬁ%§@¢rwisn,\/@nt\#md "comprise",
otvivhtiatidn8 dsudhogd "aiRprigegt of n'cb%ﬁ%i%iﬁg",t WLH@ Yud@fstood to imply the

.retroviral infections in conj n
ingRsion, ek pospated clemmeny arristeger ot grdfp lof slames PAC inteded® but not the

|.S. a.poxyirus vector i ch expresses

AR 245 S slomnchs PEDski SRt i afeghons exintseemo. and

is adm nistered in conjunction with anti-retroviral
Ndrg&g{ herapy. In _sonme enbodi nents a retrovirus antigen

ug| e@ﬁ@@ﬂ‘é agid sequsnessprewsertd toyby heeqmnby identifier number (SEQ
Y B9 ' t. the jnvention provides a

/02Tt K EBALTR B ! SRR L S5 <anoo
(SHQ e NOcs <dO6e!i(BBQaID NOQY; &S A2 HubfIRALyObf Sequence identifiers is

g

i | honol og, derivative,, art or analo
P r%ﬁ@?‘i@fofﬁ’aﬁ E 2&0 S&&ﬁ%ﬁ g 15 previdest afiesthe sbainisng a
cytokine or a functional honolog, derivative, part or
anal og thereof, for use in conjunction with
Thenpresenst ingentical isd predicatedhdn gmyt, tom thé rdevelopatentdd #NGetor which
roviral lpad in a suhject and to prevent,

ex?r é‘%'%geag{r‘euoa BPS  anneen | andiefo dn offuTragulatarir fasgen endowhich upon
adminibtratitinro \u Jubject su@piBle o P@ﬁ&igg{l‘??ev%ﬂﬂhg oF defggiﬁ-%?x{qgaé gebound or

fe odi nents, the reconbinant p rus vettor
orge rRieveRting mrcdedajingl g incoease my mte efriavienssin viral load in a

suliBdtl : ce of nucl eoti d. ncoding a 10 | )

oo 1504 SRBEA Bl Eb S 53000 Bt S erovie
drugn reatent eegintens finrtertaeof thefOBcASY) Sile offects and compliance, it is
anticipated that the vectors of the present invention will find broad application in the

~

treatment of retroviral infections in conjunction with anti-retroviral drug treatment.

In one aspect, the present vector is a poxvirus vector which expresses one or more
retrovirus antigens and/or a cytokine and is administered in conjunction with anti-retroviral
drug therapy. In some embodiments a retrovirys antigen and a cytokine are co-expressed

by the poxivirus vector,
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with anti-retroviral drug therapy wherein the antigen
and the cytokine are co-expressed and are effective
in reducing or alleviating one or nore of the side
effects of anti-retroviral drug therapy. 15 In other
enbodi nents, the vector conprises a sequence of

nucl eoti des encoding a retrovirus antigen or a
functional honol og, derivative, part or anal og

t hereof, and a sequence of HUET eot i des encodi ng a
cytoki ne or a functional honol og, derivative, part or
anal og thereof, for use in reducing or alleviating one
In ongrentbodiment cthe dovention mcmdesr atreconibinant poxjrusheactrycomprising a

%ﬁ.\e%cq %&cl(ﬁlﬁdﬁ enq'g@mf %%t o ﬁmghﬂxéeﬁ%omotlog, derivative,

pﬁﬂhﬁdﬂnﬁbgttﬁerédiﬁ aﬁ&h%bd;tﬁ@lcé of hEtE‘antldeB éiRbiig'h cytokine or a functional

?dl ments the | FNy co ri ses the am no acid sequence
Bolag, detivative.grae eranalog fs fogrusgin genhmction with anti-retroviral drug

We r altiar!rﬂb af ‘%§°4§§WS enc é% ilé @o{)ﬁé\&g @J g(ﬁ @getvg?t, reduce or

delay lviral febewndsdurigdntelruptiorSsiantitretioviral dfugétrea&ﬁéhtdﬁ agubject.
of nucleotides encoding a functional honol og or
derivative thereof having at |[east 60% simlarity

It "l Qenﬂfodﬁn ugﬁc bﬁ?hn'i‘%@( c&tﬁ?r&)tngq tQ &quence of

conplenentary orn1t er eo con |t|on
ny¢leotides nengoding a eetrmwrtsomgrrbmﬂ Eres'etcp;enbh efr nm:rlenudeal encoding a

fakinchk A S BomPloeca iR ve 75 G528 1L 9% i conjunction

vailiotLeR6vital driiEtheRby WicFeth ﬂﬁ%’u@@ﬁ‘ al!:lé theEtbKIRR ai‘egco-expressed and
encoded by gag_ and/or pol codingregions, wherein the

a@a@&‘w;:ém rgdyfcugo@n allpviatingi one @1f mpre/of dhe, gide effects of anti-retroviral
P*,arl y preferred. In particular enbodinents, the
rov 5 antigens encoded by gag and pol conprise
the am no acid sequence set forth in SEQID NGO 2 and

aﬂ% Ng respectively or a functional honolog
In, gffer opmpediinggts; e (Weetor FOmRISAHra SPAeneesef) [eiDtides encoding a
eSS aa?lh en IB?Vd %c%to eﬁéﬁml@ Yoggiid &k@ﬂ bé/&(‘% o edrfal o%ctﬂtﬁleof and a

ot her odi nent s, e gag | enco seque
Seﬁl‘uemﬁcﬁemtcil@@des emcoﬂurgmwmkﬁE@rld?ﬁN@hohal lomalog, derivative, part or

a0 GTe26dbr Dok 1704 eALIep sl o g borecHds ofei of Ait-etroviral

diigithérapy.t y thereto after optimal alignment or a

sequence which
In particular embodiments, the cytokine is selected from IFNy, [L-12, IL-2, TNF and IL-6.
In some embodiments the cytokine is [FNy,

In certain embodiments the IFNy comprises the amino acid sequence set forth in SEQ ID
NO: 6 or an amino acid sequence having at least about 60% similarity thereto. In other
embodiments IFNy is encoded by a sequence of nucleotides set forth in SEQ ID NO: 5ora
sequence of nucleotides encoding a functional homolog or derivative thereof having at
least 60% similarity thereto or a sequence which hybridises thereto or to a complementary

form thereof under conditions of medium stringency.
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hybri di ses thereto or to a conplenentary formthereof
under conditions of nmedium stringency, and wherein
pol is encoded by a sequence of nucleotides set forth
in SEQID NO 3 or a sequence of nucl eotides -encodi ng
a functional honolog, part or derivative thereof
having at |least 60%simlarity thereto after opti mal

al i gnnent or a sequence which 15 hybridises thereto or
to a conplenentary formthereo? under conditions of
medi um stringency. The present invention is
exenplified with respect to fow pox virus vectors but
In se1an ¢mbodimends, the resfovirahantigeniipencoded by aveodiap Fegibh selected from

SR8 BBE R ool A SRR, 18 it Bhiipents, fbs Totoviral antigen is
antigeni Brencededeby ghg ﬁﬁﬂfbf' %{éﬁ SdR6g tediom UiRerdta lfflll%\/ gag and/or pol coding

i nfection, conprisin adm nistration o
regiony jof JHIV chaing P@ﬁ@@gﬂﬂi’gp&fm dui pariculart egebodiments, the retroviral

[ r [ onal_h | 0 der.ivative, t. .,

oBlhRS eRBoded by gag MY R LA Rer8 IR Aiacl frid AP 186 ot in SEQ 1D
NO:anch SEQUD W4 aespestively 0@ layiisdtiondEhatsibg! pat loplikAfative thereof
are.exEressed in subject and are effective in

CORIPHSIEE & $rgusnqeodl aming| agqidsabavieg at lead) 6% simmilagityheretd. In other
i : i vel ] .

chbotifehts, U g3 TReSod by SREHCLTOMBE SIS (o iy SER D NO: 1

opf sagp@nce {cd"tmmhotidltash dxéae@i:tg e_iﬂlﬁmi@hgl l_l{ﬁ}_n(ﬁl?éﬁ part ct>r derivative thereof
odl nrs.-t.ne . 0 CcO rrses agmnisterin 0O a

P e T 0ol ), FAAPeD s oGP IR OB Sequence which

hylidisesi thefet®Tort € a " QnkI¥nkitairy Rrkd %r@d}dmgg% tcgirjfdiﬂgns of medium

or a 30 functional honolog, "derivati Ve,
styiRgensy, ead whereiepoloisiencadedrityi 4sequems aftnucheotiies aki foeth in SEQ ID

ijv\/r'} e3‘r: glp %’U{éﬁééﬁé{ . &g@lﬂd%%tdlfﬁ rgﬁ%ﬁ% ré ?}Jug%&)%g}] b%%%o?gé/, part or derivative
thegeobhalviag at Rasvqoos sineithrity tHebdto SREY GftimaA 'ﬂﬁ@hﬁnt or a sequence which

ffectiye in maintaining or prolonging a row
hﬁ’g{dﬂ%i%alretq Sudoi & qompleraenteryt foray randerotonditiens of medium

e Ve 1. O ' ' el ayin
SHARERY” Th phegeht BverdioR s LkhbIRe ViSRG tp Bl i Voctors but
exfenlg to theatseefivthebavipoandtdresctaestbodi ment, the vector is

adm nistered to a subject exhibiting a low retroviral

viral load as a result of anti-retroviral drug
IntsoRieccddipect, the RS | ' i

ad me?iggt ered :po gm?g&&g{:t exﬁlldg% F?I}%ﬁg ﬁ%v?/!r %‘e F Igﬁ/?rr gﬁOphylams of
oneRIdmere symptomsorfne mefeowinus infection isuchr et HOW drfectiin)@omprising the

_ I articul ar _enhodi nents, the ,cytokine is, .
adm] g@?%ch ?)? 2 nﬁq’&f@}s VEptog fpf:(?éﬁgg.z’a r?Rﬁwg.ﬁdalpgg%x_ an# @ cytokine, or a
fusationabhdwologp dédvative, part 6Khmlog thekdollin conjunction with anti-retroviral
drug therapy wherein said polypeptide and/or cytokine are expressed in a subject and are

effective in maintaining a low viral load in a subject for a period of time, for example
effectively preventing, reducing or delaying viral rebound during interruption of anti-
retroviral drug treatment. |

In other embodiments the method comprises administering to a subject a poxvirus vector
encoding an antigen of the retrovirus or the retrovirus antigen and a cytokine, or a
functional homolog, derivative, part or analog of the retrovirus antigen and/or the cytokine,

in conjunction with anti-retroviral drug therapy wherein the antigen or the antigen and the
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In certain enbodinents the | FNy conprises the am no

aci d sequence set forth in SEQID NO 6 or an am no

aci d sequence having at |east about 60%simlarity

thereto. In other 15 enbodinents IFNy is encoded by a
sequence of nucleotides set forth in SEQID NO 5 or a
sequence of nucl eotides encodi ng a functional honol og

or derivative thereof having | east 60% simlarity

thereto or a sequence which hHybtidises thereto or to a

conpl enmentary formthereof under conditions of medium
stringency. 20 In sone enbodinents, the retrovira
cyipking@re pipressed in thetsybisctondi arg effecfiverinsnhintdinihgf drgﬁ‘blonging a low

: ; Q _codi regions. In preferre . .

riinaf 10k i e, oD el g Bk T s Biekhiv i preventing, reducing
oedalaying viryl rebouridtiap iRetrusid ﬁ-%g@ﬁ | e

gag and/ or pol coding reglon(g%mglv elﬂgﬂﬁ@%ﬁhﬁnéﬁ,
particularly preferred. In particul ar enbodi nents, the

' . [ ed b '
B i B S R R S i
vigaldoSE b Desuld of, antierstrovitdl \dely tikapy. f BNStheP Bﬂiboﬁﬁﬁ&it?,gthe vector is

rt . or ?eriv tive fhereof conprising a_sequence o
adifinisiered foia spBlest i tnea low sravimhiae (pTigr toheomemencetnent of anti-
re&bhma,ggrﬁggg ents, the gag is encoded by a sequence

of nucleotidesS set forthin SEQIDNO 1 or a
sequence of nucl eoti des encodi ng a functional

o) tt or derivatiye thereof _having at |east .
IR bttt B0 B b sclgpic o ARG ords Bi-20TNF and IL-6.
[nSeaeRHdESRD %E&IEHI ' thereto or to a
conpl enent ary F%S: t éarlggfﬁﬁ'nder condi tions of nedium
stringency, and wherein pol is encoded by a sequence

of .nucl eotjdes set forth in SEQID -8 NO 3 or a
In Ceptain rol RS (o EiNYeepmnTises thecaming weid sepuehcé ectbrtl,in SEQ ID

a i j f i at . 60%
NG S 58 O kB A A il . o
embodinents IR} Bencoded hydi @Qﬁcﬂcﬁ%fﬁﬁéle&idés_‘%eﬁforg} innSeEd(IQ a% NO:5o0ra

conpl enentary formthereof under conditions
Seqt ﬁ@gﬁ’@y.eo & pncedingta funptianalorwmalog xa@mgérivatiod therebf having at
1 . Tl \j ut..5 extends o the
ey R ord e BentE SR i Misk RS S o' complemontary
forgmtheiofender conditionestmeditumvenigensy.pr ovi des a met hod

for the treatment or prophylaxis of H V/AIDS

conprising admnistering to a subject a poxvirus

In ¥616ié @fnbod A, Shd i 4 a6

a retrovirus ant |%gﬁvgﬂgﬁﬁ§g§§aﬁéﬁ§gg%ﬁgl%g%ﬁ%g 3 lPlaégle‘md from
gagrﬁg@dpw_ganal m@ldm:g@‘pglons.thxf pmfﬁrredmf reginazhbddimeheyg thed Rt Ijlziral antigen is

is ranal ogue thereof jn copjunction wt )

it ¥ Ao, Bl 3EipE TeloRe: WhEHAT hrcs b andlar pof coding
regidif @ftEIA belng particularly preferred. In particular embodiments, the retroviral
antigent encoded by gag and pol comprise the amino acid sequence set forth in SEQ ID
NO: 2 and SEQ ID NO:4, respectively or a functional homolog, part or derivative thereof

comprising a sequence of amino acids having at least 60% similarity thereto. In other

embodiments, the gag is encoded by a sequence of nucleotides set forth in SEQ ID NO: 1
or a sequence of nucleotides encoding a functional homolog, part or derivative thereof
having at least 60% similarity thereto after optimal alignment or a sequence which
hybridises thereto or to a complementary form thereof under conditions of medium

stringency, and wherein pol is encoded by a sequence of nucleotides set forth in SEQ ID
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maintaining a low retroviral load in the subject or
preventing, reducing or delaying viral rebound in the
absence of anti-retroviral drug therapy. 15 In another
enbodi nent, the nethod conprises admnistering to a
subj ect a poxvirus vector conprising a sequence of
nucl eoti des encoding a retrovirus antigen and a
sequence of nucl eotides encodiyng a cytokine, or a
functional honol og, part, deriVvative or anal og of the
antigen and/or the cytokine, in conjunction with
anti-retroviral drug therapy, wherein said nethod is
WOt Scern ¢ sequenaeiof tnacleptidesaedcodingea fandtional hamalojgn patteor derivative

' : ti.na, .20, reducin r L, ayi n
BRSO 1L S 1 eri6 e st Sinef FIGRLRGRE or npeauence which
Iyibrigised ahicrpts. or e o QORpRARAGITERIE, theRRf rxﬁH&P%ﬁHgio of medium
antigen an H'V antigen. Methods are al so provi eélls
SETRGSHEY-o Fi BRERe dnventon jscnspipligiod with Tegnsetto foipoe vims vectors but
ARafls R 48 s b Shba gy AFBoROTPY | ST NG adm ni ster i ng

the 1 nstant vectors time and under conditions
to reduce or alleviate one or nore of the said effects

of ARDT. . The vectors may, be adm ni stered before
18 ofhEh eaﬂﬁpﬂlﬁbenﬁ%? PEesHm rimyention provides svatetaqd ARpithe treatment or
1d%i€ S HIvRThRd j Lol a%fﬁ!)ih %%&[n al .r eat .
pmgram [ n\%ﬁ ving i ﬁ{ngp?%ﬂp}%e Wet hd %ag% %%or%nﬁ%wms vector
COBPUENIBoh sespuentd eff nucledtidesfenicoding i ad eetweivires taatigedd anf-a sequence of
i iment,..the nethod,copprises adm ni stering
b, SRR T R GRS ATT 5 S LA b st
o it ¥SnjUBE IR Wil AR -tetioV St Pdrs:! %@Eﬁﬁ,vﬂfere%‘ i@ahLgles iﬁ effective in

encoding an antigen of the refrovirus or a functiona
mpdptaing § dow refryiiel) loadHint the subjeet| argpreventiogs reduaciohgaor delaying viral

SRR g : ' a cytokine or a

rfunc?%%gﬁgﬁgwégﬁﬁ/ge%ﬁgﬁgﬁgg?ﬂ%% or analog 5

thereof, for a tine and under conditions sufficient to

CO- ress the antigen and the cytokine and to reduce,

Iy, @@F&éﬁi&@@%&s pistpdecampyises pdainistering to a subject a poxvirus vector

c@Rptisingta’ QGuER it i hee

Pa?it.li' c% Iaaﬁq' , tehgf %%eis ent Q%‘\:/Oedr%{} ¥ %Fg?g%d ééﬂgg%g{;% §ysequence of

nygleptidea e a gytbkink atri arfiinotienad homblogypare, deiifiative or analog of the
ct g, 0f, anti-.retroviysal .drug, therapy conprising ..

gAY e g o g W apiaeove) e thorspy, wherein said

metiodr isSéffegtive S auRRaRiI aNbe RALVERSIHGR Ihd fulfject and preventing,

retrovirus antigen and a sequence of nucleoti des

redyeingion gelaying reiravinal rebound i the ebssno¢ offuti-retrovival drug therapy.

honol og, part or analog thereof, for a tine and under

conditions sufficient to co-express the antigen and

It doene embodiments, the retrovirus antigen is an HIV antigen.

Methods are also provided in one embodiment, for reducing or alleviating one or more side
effects of ARDT comprising administering the instant vectors for a time and under
conditions to reduce or alleviate one or more of the said effects of ARDT. The vectors
may be administered before and/or during ARDT and/or after withdrawal of ARDT. The
present method facilitate infer alia a treatment program involving interrupted ARDT with

a concomitant reduction or alleviation of its side effects.
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cytokine and to reduce or alleviate one or nore side

effects of anti-retroviral drug therapy 15 in the

subject. In sone enbodi nents, the vector is

adm nistered to a subject exhibiting a lowretrovira

viral load as a result of anti-retroviral drug

therapy. In other enbodi nents, the vector is

adm ni stered to a subj ect exhigiting alowretrovira

| oad prior to comencenent of anti- 20 retroviral drug

therapy. In particular enbodi nents, the cytokine is

selected fromIFNy, 1L-12, IL-2, TNF and IL-6. In
Becrahedisnent thesmethod compiisesadindnibtEnyg tossubjectendhibiting a retroviral

_ . - . h : o '
G 1B Rkinds Yo o et i kThofe el an antgen of
theeretrogiras orl scfantticHab dériviiliVe, Homdl6g, iphit o ARAISE therkdf, ah# 8 'sequence of

enbodi ments I FNy i s encoded by a sequence of
nhag%kﬁi efeading; & reyteleng or SEGmationsd, derivative, hommplegicpart or analog

tek ' e if ' oj1o| or .
O S SRR SO e, i o
cytokinetand do reduse gr elleviateltine lor o sidi 26f3cts lbf apfi reRbviral dug therapy

. C nplﬁ‘msnt ary 30 formthereof under conditions of
”}r@ﬁ' PB%E, ri ngency. -10- I'n some embodi ments, the

retroviral antigen is encoded by a coding region
sel ected from gag, env, pol and pro coding regions.
Particpladly e theepresan dventionsprovides s anethod nélredwingan dllkeviating one or

' LS. encoded. by, gag and/ or pol c¢aqding (egions, .
o ?@? fics: 05@%%%@%;)@?3 BE?IP% Eormprities ag‘P tpriggi A subject a
p@evitus Geb®F CymprisihgalRfuercd oPAtiélestitled enssiRsh PeRbvirod Afigen and a

retroviyal 5 antigent encoded by gag and pol conprise
saquencerimclsotidess erpodingen evipkingrarte funcmg! (derivaive, hoaralog, part or

i {0 t. g f ' | homol o .
iR ket s o KERDER e Yoche sIorg P o BRI AE i gntisen and the
cytakine and talrednes bnglleviatt eas br Hd% sidereifests bf anthee®édral ldtug therapy
. ot her.., enbodi nents, the gag is encoded by a sequence

€ fhisdot i des set forth in SEQID NO | or a
sequence of nucl eotides encodi ng a functional honol og,
part or derivative thereof 10 having at |east 60%
Inssomid embediments; dteovestareis adptinistetedatb iagsulbfeet cohibdting a low retroviral

R HRLR MO A b B B veo s

adiihistged tya setject il B Ww i
of _nsucl eot?glgg s% iymp%h%ﬁ%rg?égﬂﬂﬁé}ﬁﬁmem of anti

retrayigal des terapyc| eot i des encodi ng a functional honol og,
part or derivative thereof having at |east 60%
simlarity thereto after optimal alignnment or a

Ingadticularentoditients, the cytokine is selected from IFNy, IL-12, IL-2, TNF and IL-6.
In some embodiments the cytokine is IFNy.

=

In certain embodiments the IFNy comprises the amino acid sequence set forth in SEQ ID
NO: 6 or an amino acid sequence having at least about 60% similarity thereto. In other
embodiments IFNy is encoded by a sequence of nucleotides set forth in SEQ IDNO: 5 or a
sequence of nucleotides encoding a functional homolog or derivative thereof having at
least 60% similarity thereto or a sequence which hybridises thereto or to a complementary

form thereof under conditions of medium stringency.
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15 hybridises thereto or to a conplenentary form

t hereof under conditions of medium stringency. The
present invention is exenplified with respect to

fow pox virus vectors but extends to the use of other
avi pox vrius vectors. In a related aspect, the present
i nvention contenpl ates a use of a reconbi nant vector
20 conprising a sequence of nucl eoti des encoding a
retrovirus antigen and a sequéHCe of nucl eoti des
encodi ng a cytokine, or a functional derivative,

honol og, part or analog thereof in the manufacture of
In somag eatbodiments rthe sefroviral arsigen énemoeded by apsodiidyteaidnSselected from

e re tons of a retroviral infection
B Aol Pl R iBe I RrefFisCrmbgimoniadteupioviral antigen is
anligerids vacaded B gh¥ BRUGP A6l dodirfh RIS WhERE) b Fag andior pol coding

ef fect i n maintaining or prolonging a

e
region ofi I;[[H( bedng) pegticulaelys psfesred. florpaztioudari entbodintents the retroviral
n reventin re cln or .
aBigenb endidba t S0 Il L oRiofiE e Hino, A5Fd Baugfics’Set forth in SEQ 1D
Niht2 and-BEQUILY NIO:4\/tegpet:1ivedy 6 B tfunchibfial Winit) g, 3a0or derivative thereof

nme, enbodi nents, a use o

ccont.ﬁggl ates in %gr) C r ~a
PRRETEE RairaueRse: of aming asidsshavingatsleast 4% strhilarity thereto. In other
embedigRntsdaR i t ' igen or . i
Foner g o GR Shiitied by 3 ook 31 Al Aty Bet By SEQ D NO: 1
OF Adeausmee afmm]{mqeaemmlding m_tﬂmioﬁ@ﬁdldﬁﬁmﬁﬂ ,OPlrP @r Aerivative thereof
r uncti.on erivative, homolog, part or
h%\%ﬁaé’ E‘E q???grée@’ ﬁl??ﬁf‘ﬂté’ Fite After aptigml pligementyedi & semrence which
htoidises ethertdTr Noak NoREhl&h | Rl | el on@iion8! -
l,oad in a subject f_g?q)a %Igér?o%?%f ﬁ%r%é’ﬁ%&ﬁ{d (110%81\&0;'5 of medium
StEPgAASH Ay Whersinpelrig eavodde byya sequerice alf muekeotideh st fortly in SEQ ID
pat ' f | .retroviral drug treatment. 5 In _
NOEUEE k8 or ARIGHEEL ERMIER o otiiobt e bl paa or derivatve
thereoBhiiingat leust 004 sienIFy it Mter TPEHAT 'Sﬁgiﬁﬁecﬁt or a sequence which
hopd | eotj des encoding a_retrovirus antigen and/or a
Yé’é'a{fsﬁ ergfo QL dP e trmplementary dforry therspf olndee conditians of medium
tfinteg by, O | [ VE t_or al oq t her eof
SR OTRE pipeiifvantn 1l S ied B e fecf BERMpox MRS vectors but
extends to the vse ofibthewavapoxmgisnecirs. nor e of the side
effects of anti-retroviral drug therapy. 10 In an
exenpl ary enbodi nent, the vector is a fow pox vector

InCo relxted QBT tHIAGRBAY iAGtioh 1410 §7dsRChe 4§ i
e nspa ’Igow gni‘er 4 ]yec ttlglrl r#%gzgﬁ’]ﬂ%t?s ge‘%%y‘? %{hljgtv,ombmant vector
COMPEIFBE s seqienrs af nupleatided anicoding speetiovitusvantigen and a sequence of

roBBAUAE SRS v SH 5 el Aeeh: Smafiaert. or anatog
therenfiinithé n@ntifaeture6f #irfedRhmeREfoP 165 R the taYRiH: OF prophylaxis of one
or more symptoms of a retroviral infection such ag HIV infection wherein the antigen and
the cytokine are co-expressed in a subject and are effective in maintaining or prolonging a
low retroviral load in the subject for a period of time and/or are effective in preventing,

reducing or delaying viral rebound during interruption of anti-retroviral drug treatment,

The method also contemplates in some embodiments, a use of a recombinant vector
comprising a sequence of nucleotides encoding a retrovirus antigen or a functional
derivative, homolog, part or analog thereof, and a sequence of nucleotides encoding a
cytokine or a functional derivative, homolog, part or analog thereof in the manufacture of a
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15 and their use in a range of treatnent reginens.

-12- A summary of sequence identifiers used throughout

the subject specification is provided in Table 1.

TABLE 1 5 Summary of sequence identifiers SEQUENCE ID

NO DESCRI PTION | Nucl eoti de sequence encodi ng H 'V gag

2 Am no acid sequence encoded by SEQID NG 1 3

Nucl eoti de sequence encoding H.V pol 4 Amno acid

sequence encoded by SEQ I D NG I3 "5 Nucl eoti de

sequence encodi ng human IFNy 6 Am no acid sequence

encoded by SEQ ID NO. 5 7 Nucl eoti de sequence of

medicanent oguqeemdnalpta;:\éj% @g@g@ibngihf?ﬂ_owlﬁﬁoﬁﬁﬁlﬁﬁad I11:1 a subject for a
I .Fi gu I S, aphi cal .

REoe OF S M iblenling o o Adaving Vi) adbqiRd g oterruption of

antigetrovienl 3fug theanfent. peri od of the extension trial for
each vector recipient group. Subject Goup A (wite

line) received the full construct (FC) conprising
' v ' V-1 / pol d ..
S e R 5 RS ob) b v B Bl veraesomprising o

sequsore of nutleothdes tanabding ANftiowzhs aﬁf@encmﬂsﬁ ig_&ﬁxe?ce of nucleotides
ubj ec

ecpnbi nant . FPV expressi ng. H V-1 gag/ pol .
e@%@‘b@ é cﬁﬂ?% A% °P@eagi¢élaa@7q, oleg, pret opanaled thereof in the
midufeictlitt ©f 4 hédifarfé I} 6& Lon.show ng t he .
e&;oport i on ol?&}leci p;figﬁlt gﬁ‘: #%ggﬁﬁgr%gg?lg?igﬁﬁgap%agmom of the side

¢is ef qnti-egtrovisaldirug therapy. enough over the period of the
study (in days) such that ARDT was not re-initiated.

Subj ect Group A received the full construct (FC)
Irc aneremplgy embodigicnsthe PEMoL X4 5wid t cérécg%ﬁ:%‘é%ﬁhg gag/pol and

d interferon-gamma (I1FNy). 15 Subjec
¢ Bhickoetfectvely maintainson daw iral y&@yr adpor dilmgs the increase in viral

1028 CAFHg" 8 Perfol Vivhen antiretroviral drug treatment is interrupted. The present

invention extends to pharmaceutical agents comprising the vectors of the present invention

and their use in a range of treatment regimens,



expressing H V-1 gag/pol. Subject Goup C received

di luent al one (placebo). Figure 3 is an annotat ed

representation of the nucleotide sequence (SEQ I D NO

7) of the insertion site of the reconbi nant FPV

gag/ pol I FNy enployed in the Exanpl es. 20 -14-

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention provides a vector mgich effectively

modul ates retroviral |oad in 25 subj ect .

Specifically, the vector of the present invention

mai ntains or prolongs a lowviral |oad in a subject

4 FemmaBof fednense idantifiersused throeghionthe siibjeet speeifieaticiis provided in
ect the vector of the present invention is used in

conjunction with anti-retroviral drug therapy and is

useful in maintaining a low viral |oad before, after

or between periods of drug therapy. 10 In one aspect,

the present invention proviBABLE ¥ econbi nant vector

conprising a seque necl eot i des epcoding a
re??ovirug antigenqﬁﬁﬁygﬁygﬂgaﬂﬁgﬁgamﬂvﬁﬂ@clegtides
encoding a nodulatory factor, or a functiona

e Ok ”8{-5 re—part—or—analog thereof . which
é%?'%:_ UENCE 1D %ehuences for useDERCRIRTEON i on wit h
ARDT T n The treatpent orprophytaxis—of—one—e+—nrpre
synpt omsl associ at pd wi t hNaucleetidosdquenceientading BliVigaga
subject 15 | n sone _enbodi nents, the present invention

provi desy a reconbrnangmM§&5 | S ,
of nucl zzoti des encodi ng a réei?rso [ r%és&é:ﬁ??%%ggmaal
—S'E'Q'U'Eﬂ'ce—O'f“ﬁ'U'C"—e i i oodul at Qry factor

or a furctional honol og, Niglebtdd se¢Rende@ntodihg BT RE
thereof , which expresses said sequences mhe% us n

conjunction wth |[ARDT, IR _The,ilreat nent _or..20

prophyl &is of one or 5?%a°9W%8&9W%%QMMOE3
retroviral -infectlion in a subject Ref erence_herein
to anti4retrovirgl dru T) 4 ed .
its broadest contlext tgq&?ﬁﬁﬁﬁgéﬁFﬁéﬁﬁgédw%lﬁﬁgmgrﬁw
nor € conpounds; S gty or—nconbiRateon—-A—Feg-hens
for regfovi ral, ang WdWGWWMMEé@NO:S
treatpent. 25 Antji-retroviral conpounds act by a
nunber gf di ffergnt NotleoBddwequénve othisehionSite oF P ¥ag/pol
affect the virus.| For exanple, protease inhibitors,
reverse transcrigtase inhibitors andFNyibonucl eotide
reductioninhibitlors may be enpl oyed or conpounds
which inhibit vira
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adsorption, assenbly, integration and transcription.

As wll be known to those skilled in 30 the art there

are a large nunber of anti-retroviral conpounds which

may be admi nistered. Exanples of protease inhibitors

i nclude I ndinavir and Nelfinavir. Reverse

transcri ptase -15- inhibitors include, for exanple,

Zi dovi sdi ne, Stavudi ne and D danosi ne. Exanpl es of

ri bonucl eotide reductase inhirBBtors include

t hi osem car bazone derivatives. The particul ar

conpounds and conbi nati ons used and the dosages and .
reginmens will be 5 determ ned by the adm nistering

L g end inter alia, upon

Iﬁﬁ%ﬁtpg§§&aipg§§$ﬁbtgﬂgﬁﬁ“ﬂ&RESeatnent. I n anot her

aspect, the present invention provides a reconbi nant
FiAGed i hio € . ot.i des co

aretr 15\%3 %@@%&%ﬁ ang aﬂ@ g’é@éﬁ%éﬁ%‘% W{Pﬂﬁgﬁf&gggogﬁgver the 20
vl periodyo fthereatension trjal fardaoh veetor fecipieit gioupal SUbREPGRSp A (white

ST e, B ST bt WAy FIV-
e S,

associated with a retrovi
construele@Ch somiprisingeresimigndm FPVoeRessing, HIVAN 'gaghRl." Blilject Group C
(éﬁyﬁiggg%Agéﬂiasgﬁcts gﬁle s the 15 context clearly
Tt Ay EECYefilyeatalo CePYr exanple, reference to a
"conpound" includes a single conpound, as well as two

or nore conpounds; reference to "an active agent"
Fighee 7dds 2q gaphisek repredentatiay eshowitgs thee propastidnvof qeciptin® in each
' e o a0 forth The term"antigep” is used
refiplenY Sri e 40811584 v I BPRIEO VR B el of tho stady (in days)
suchthati ARDT" wae nof re-2fiafedl eS@Rkdt ABR8p 30 2bddied ik g{ﬂ% Wnstruct (FC)

I nmune response iséproducgd. The term however,
COmREISiRg secqmbinant iIRFY exprpwsingniiI¥el gpgipol ded interferodigagnma (IFNy),

SISO, F RV, " ol Poni (o240 ohdnstia eryutinent TPV

expressing HIVA1 Bag/bol, Subjid at rdceTen al10&hH alofd
243-247 (Raven Press, 1993) and refer ences. Ci(nggebo).

therein. 25 The term "reconbi nant vector" is used

i 3 1 drasddofatd ef erence t
_Flggir;f% %udé{]s whi ¢ ﬁ&g?%%%%ogﬂ@gg uglgéq r TGP (SEQHQ N&’ :7) of the
Ingeuiadresits efdhelrecombinaheRPV ghgpel IFyGaiplogsd ih theExamples.
expression therein. The vectors of the present
invention include viral vectors or simlar constructs
or derivatives thereof, plasm d vectors or naked
nucl ei ¢ aci d nol ecul es.
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30 Poxvirus vectors are particularly convenient
vectors. As used herein reference to -16- "poxvirus"

i ncl udes viruses selected fromthe group conpri sing
avi pox (eg, fow pox, canarypox, pigeonpox) orthopox
(eg, vaccinia) capripox (eg, sheep, goats) and sui pox
(eg, swi nepox). Preferred poxvirus vectors are avi pox
or orthopox. vectors. Avipox vectors are preferred
vectors. A particularly preféTV%U avi poxvi rus vector
is a fow pox 5 vector (FPV). Exenplary fow pox vectors
are FPV-MB vectors as described in |Internationa

Pat ent Publication No. WO 00/28003. The principles and

j ] econbi nant
Ig%’g&??'g:?e@gggoimr S i??@’%ﬁ@%ﬁﬂﬁﬁ& art. Briefly,
honol ogous reconbi nati on between a donor reconbi nation
,%gctor and a,poxvirus wthin a host cell pernits

rRYEIent iyeRten, Bravises g vacter which redfectiee]y anastulatesi®troviral load in a

sig&y eqﬁé@ﬁcﬂl”\g TRV AGESE 'th+~ Bi:elsmﬁﬁveﬁlgig@ nréqe@t%{&% tglﬁ %Hﬂgr];gsna low viral

Vi r_af oad, I ntenance of *vira

loddeinraesubjest infenteowith aaktravita linfeotich. [DAGRéfiedhdpbct B Yector of the
char]t e %‘F&E’Vl'r al .load,is usually but not exclusively

PEHEPR HVREIPRSS Feh i cqnivnstipn ith pati-reseevirel drugshernpy aed is useful in
neXith RSSO o vik haRgor | Qm@g Vi d

over tine of aﬂgﬁilj%gctnebr g?’ghp 0 ﬁﬁ%g@%su%ng&&@?ﬁpy,
Accordingly, the present invention provides a

1 G50 3eB) Bl RREN Y BndS i Purecmbg vesiog cqmprsing  sequence
of auglestiies @hcdtling 8 RbtrG\efus ARAEAH hildoRa had of Hutfl?dgfél% encoding a

or functional honolog, derivative, part or ana
Iqoﬂléﬁ’é‘ﬁ'yf% L\ i @ﬁ“@@@ﬁbh@m@b& glerigatiem partt e ahalog ahereof, which

i i i it i n_t.he fment or .
PSP Uy SR AR B b rproniais
of exter @umomalsympioned dsestidted withuk@6viral iMRE@GERGS bRt ,

"treatnment” and "prophyl axis" are to bd considered in

their broadest context. The termtreatnent includes

' I r af I cili [0 he s s

bkt Sbaghebt, e 64PN Bl bl LB Ao Pkl comprisin o
sequencgoeisnuclentides encodimgns reteoving anigeh \dndion facsigu@ite O nucleotides

e RO o, L O At hogalo gty he, 58 or analog thercof,

which e Breash \Waidrsegiietieb 9 e hiseNin o jnfie Wi
cl jni gal synpt gﬁrs of Al %S. As V%Oﬁdngé@%mgélt{%ﬁngg@mamem or

prgplylagis of eke onmenesymptomsassoniated with a retroviral infection in a subject.

Reference herein to anti-retroviral drug treatment (ARDT) is used in its broadest context to
include the use of one or more compounds, singly or in combination in regimens for

retroviral, and in particular HIV retroviral treatment,

Anti-retroviral compounds act by a number of different of mechanisms which selectively
affect the virus. For example, protease inhibitors, reverse transcriptase inhibitors and
ribonucleotide reduction inhibitors may be employed or compounds which inhibit viral
adsorption, assembly, integration and transcription. As will be known to those skilled in
the art there are a large number of anti-retroviral compounds which may be administered.

Examples of protease inhibitors include Indinavir and Nelfinavir. Reverse transcriptase
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shared synptons include a detectable viral |oad and
reduced levels of CD4+ cells. Certain 30 HV infected
i ndi vidual s have a low viral load and fail to show the
clinical synptons of AIDS such as i nmmunosuppression,
wasti ng di seases or increased |levels of opportunistic
-17- infections. Accordingly, the vectors of the
present invention are used to treat the synptons of

H V i nfection and cli ni cal syﬂﬁfons of AIDS and Al DS
rel ated disorders. Although human subjects are

.@}ri'.rmri_l genterrpl ated, reference to a "subject"”
! 1Y peude, fon examplsd Zidovisdine ditavimtimenbnd Didhnodineg Examples of

i ] n , livestock , animals
R i e
| aboratory test animals (eg, mce, rats, ducks, dogs,

Uinea pigs, rabbits, hanpsters), conpanion aninmals
ngé’?ﬁ’c?&%é %"m@ak"afs #d erpbinationscised and the dosages amd segimens will be
d . . . Pr af | ald subject, .. .

e e miiAting P Rner il IPEnlnd W b individua

raspenises tothe treatmentin. 10 The phrase "nodul atory factor"”
is used herein include to those host factors which act

as chem cal nessengers between cells to effect change

In anstB&D t# s ol : ' [ S . .
l i gandsa?%ret’ cc_e? ?Sf?&ﬁ?&%&? % :Bsrsglgg%w aa%‘i:lc):lgwgﬁtngg‘%{o r comprising a
segpeRtencf aueleptides apcodingno kemexiruar antigen tandpa abgebnee of nucleotides
i [ netianal. .honpl ogs,, parts,
o A hoBliblie) Rl ot BicRORa nipKHod) detiniibies pis or Bpalog thereof,
which se-expresses daidreohbtétuets forlude iReddjdion WidS HRDin the treatment or

f Lor, Ea al so be achi eved through the

Pfgﬁﬁx i3y %ﬁ/‘? Fringye sympinmpoesseciaied @ﬁr?maacnenomisalanfea@mninsa subject.
of said factor or as an antagoni st of inhibitors of
the said factor or by down stream effectors in the

Ag upast berelavthy simgubert formnk "aAcear dhd Othe ihdlgdd Egﬂ‘iiqlo%s?ects unless the

I ry. factors .ing¢ludes reference to t
°°9§e%k‘ 8‘?,583{ @W@W%‘-‘amﬁf & e¥Amplafefezensaite @<"compound” includes
a sihgleaRinpodfd) A Fell Wst iy i h ent u .
. inyention provides a rec%Ie | naﬁ?ﬁgé%'%‘%’r ?eg%ren‘[ﬁa% ngt getive agent”
includpsarsingle activedigent asiwell e twabrmore active ayénts] and B Fge)
and a sequence of nucl eotides encoding a cytokine, or
a functional honol og, derivative, part or anal og

Thetteme dntigeh! ishuse@ in &5 BERFER TobRiFioSRGR '
coréfbunct ton With ARDT in t hect r eat nment ag?ﬁ)g?ggp Sycﬁgfgﬂgﬁlg one or

moye cpfoRfteginshhichsamimmanne asspouseds quoduced Ahe term however, also
indledes Oithi! iid ti ' bj.e¢t .. In a further . _—

enbodi _mantl,_é trg %@pﬁ%&?ﬁ@%ﬁt‘f‘@ﬂd g G PN or peptide.  Antigenic
Pportwns miviyn b ideqntified nismgvweil dinown techniques, such as those set out in Paul,
Fundamental Immunclogy, 3™ Ed., 243-247 (Raven Press, 1993) and references cited

' therein.

The term "recombinant vector" is used herein in its broadest sense as a reference to
constructs which are capable of vectoring or carrying nucleic acid molecules into a target
cell for expression therein. The vectors of the present invention include viral vectors or

similar constructs or derivatives thereof, plasmid vectors or naked nucleic acid molecules.

Poxvirus vectors are particularly convenient vectors. As used herein reference to
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conprising a sequence of nucleotides encoding a
retrovirus antigen and a sequence of nucleotides
encodi ng a cytokine, or a functional honol og,
derivative, part or analog 30 thereof, which

co- expresses said sequences for use in conjunction
with ARDT in the -18- treatnent or prophylaxis of one
or nore synptons associ ated wi g aretrovira
infection in a subject. In a'% fticularly preferred
enbodi nent, the nodul atory factor of the present
knhventi,on | 5,selected fromIFNy, I1L-12, 1L-2, TNF
FFVirps 6“‘8@% SiiHsest selegted crom dhe groupnepmpriving weipox (eg, fowlpox,

0 . T terein vz ; .
?éaln ¢ ? i %’n%kgﬁ%r?g? 88‘??15%46% ?‘&3 gﬁi{ S‘%E’P?g’g C:A %e%ﬂ &IDB%% and suipox
@geswinepex)r cPrefarredapouvirhie veetdrs e Rivfoxt HeoRh&FRWectors. Avipox

Jayention provides a recombi nant poxvirus vector 10
s %W&Pﬁé’aﬁ@ﬁ% eAdrRrtigiaThopietRs deavingavings aector is a fowlpox
VeRiorOFPVDS Ertdnh F\WIndx S CL-Ohpyg! Lde . .
encodj ng ‘| FNy, Ig??a_fu ol i onai h%ermﬁgg, erg%g'gi %’descnbed mn
Isterationalatens Pulicatiart No. mcﬂoiztmoaxm?m%?aiadatpﬁmdm for
N QL _use in _conjunction w i,n the .
2B ling 468 ik Stccinat sERBR VRS afmowvell Kpeipm dRdherct a Briefly,
hontalogous adecoribiation betwWeed §URIREt i -
ret.royiral antigens include ghosem%dr%%lggetgjlﬁyggg%gaﬁn% POXVITuS
dhestsellnerais coreret inttpduction,of thetlesired spquencesdi ng
regions. Particularly preferred antigens are those
encoded by gag and/or pol coding regions. A gag/pol

Refersnceutot "madluddtey! inclades deh redlatiog dFrvame mafdi Ex‘é?ﬂiéﬂaﬂse of viral
uman

is,particularly directed to the treatment o

tpagt 414 see i, the zpte s dncreasn of i} Ipadn SpeniGeadlyabhy change in virel

16ddvis hisudly Bt BBE Edchidi rg& LRR oS 0e e ;

retr ovi_rlgl ant | genslgl%H%tgé@glg%Bg% “g‘a ?’g‘#gﬁg%i’mé@fme and is

eEpi§pTed indepmsnal change éwlaterage iral laadi opdrefime aflaysubjeét br group of

s@ﬁS&Edi ngly, in another preferred aspect the present

I'nvention provides a reconbi nant poxvirus vector

conprising a sequence of nucleotides encodi ng gag

and/or pol antigens fromH YV and a sequence of

Asgedingly. the pessewidinmentionNgrovides a reeomclinant gloxkirom egoecomprising a
' ' -1ha r anal ogue thereof, which vectgor .

S oY bl R dcoule 8 IRPHHS, e gy Seduience of muceotides

encoding a modulatory factor, or a functional homolog, derivative, part or analog thereof,

which co-expresses said constituents for use in conjunction with ARDT in the treatment or

prophylaxis of one or more symptoms associated with a retroviral infection in a subject,

Reference to "treatment" and "prophylaxis” are to be considered in their broadest context.
The term treatment includes partial and full recovery of HIV infection or of the clinical
symptoms of AIDS. The term "prophylaxis" includes a delay in contracting an HIV
infection or experiencing symptoms of HIV infection including the clinical symptoms of
AIDS. Certain symptoms are shared between symptoms of an HIV infection, and the
clinical symptoms of AIDS. As will be understood by one skilled in the art, examples of
shared symptoms include a detectable viral load and reduced levels of CD4+ cells. Certain
HIV infected individuals have a low viral load and fail to show the clinical symptoms of

AIDS such as immunosuppression, wasting diseases or increased levels of opportunistic
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conjunction with ARDT in the treatnent or prophyl axis
of one or nore synptons of an H V infection or AlIDS
in a subject. Accordingly, in another aspect the
present invention provides a reconbinant poxvirus 5
vector conprising a sequence of nucl eotides encodi ng
gag and pol antigens fromH YV and a sequence of

nucl eoti des encodi ng | FNy, or functi onal honol ogue,
derivative, part, or anal ogue*thereof, which vector
co- expresses said sequences for use in conjunction
wWth ARDT in the treatnent or prophylaxis of one or
infactions npdeenedioglyartheq vectons et thenpresent Anpéntion are used to treat the

%ﬂ@mg Pﬁﬁgvgff erabldy sai iiﬁooxw ruglﬂ@ga fowflre}ageddlsorders.

encoded by a sequence of nucl eotides set forth in SEQ
or a sequence of nucl eotides having at | east

Iébhe@hrhwnm supjeein @reep@mankyeqontemlatpd,u neférengeity arfsutfect’t should be

SR NI 5o B, e onkg e
afimalsgegcsheep,ncawd, tories) dedltegsli gouts,  pigs)e 1dbdeatoryt leieshimals (eg,

i S cagp i ses .a sequence of amno acids set forth _ in

miee, Yats. derksp dogs, gu@sa pigse EbBits, harmmsteas) gempaniemapimels (eg, dogs,
%9 f [

daa%?g;rﬂrrcrleggt&a éEbh urt er é‘?;'{,g(ﬁ? rfkttgﬁ’%?mﬁﬁe&%g’l E&L Prefelr%bly said

suhjcotlis rbgmmals apue preferablyrauprireate ianéd svaeﬂxofqrrbﬁrabilma Bm@an.

ID NO 3 or a sequence of nucleotides having at |east

60%simlarity thereto after optinmal alignnent or a

BROpeaEe MbiutAoRYiabiot BRgel MRfeh tndMdd & fose host factors which act as
conpl enentary form 25 thereof under conditions of

@hqr%qsmgg@nbe,twwm cells tor effeqt ahabgelinressponsento giémal or internal

PENR Thle” SERTRLRRCRohtf” 008, el o Y eneh foctors and

dhambkigesord ﬁﬁﬁémﬁ@ﬁﬁi&bgﬁh&f Wwith théiefeigioalt Edmol@§§ ’_P@Rb derivatives
al.i gnnent . - In a further enbodi ment,

BAEPRIBES| 45 31 58 8adtoRd by hesesiills in bt &6ithe 6ewnof such a factor
cg .0

8118010 SR B AR Lo St oo sponi

ofhdagh fiopdar onlas @e drtegoaist of rinhibitersc ofities s®dt factyr foorby down stream

etfttégtro?sogn lﬁ?edgarme pathway or network. Accordingly, the term modulatory factors

includes reference to the host factor, its down stream effectors and agonists thereof.

In a further embodiment, the present invention provides a recombinant vector comprising a
sequence of nucleotides encoding a retrovirus antigen and a sequence of nucleotides
encoding a cytokine, or a functional homolog, derivative, part or analog thereof, which co-
expresses said sequences for use in conjunction with ARDT in the treatment or prophylaxis

of one or more symptoms associated with a retroviral infection in a subject,

In a further embodiment, the present invention provides a recombinant poxvirus vector
comprising a sequence of nucleotides encoding a retrovirus antigen and a sequence of
nucleotides encoding a cytokine, or a functional homolog, derivative, part or analog

thereof, which co-expresses said sequences for use in conjunction with ARDT in the
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conditions of mediumstringency. 5 In a further

enbodi nent, the IFNy antigen is conprises a sequence

of amno acids set forth in SEQID NO 6 or a

sequence of am no acids having at |east 60%simlarity

thereto after optimal alignnent. 10 In a further

em bodi nent, the vector is fow pox vector conprising

t he nucl eoti de sequence set fg th in SEQID NO 7 or

a sequence of nucl eoti des havfl % at | east 60%

simlarity thereto or a sequence which hybridi ses

thereto or to a conplenentary formthereof under

weatoiient errpgopliylanisiofionson morpesymptomSasSaiated whith a Fetmwital infection in

Fif_'%ilj/g 3 provide the sequence of the insertion site of
°3‘ag/ pol [|FNy representing the exenplified

enbodi nents. As shown in Figure 1, subjects

adm nistered with this construct showed an

Hod pastickiarly| prefeed smbodiseient the rm¢d1llalme'r fagior of theapreben dnvention is

SRRl HFmCENE 1102, 112, 0 Y .t 9y BRSE ctors and agoniss

thereb R IFNg i %n?ﬁhﬂ%ﬁfﬁrélﬁ ranm'y ot ﬁé ﬁﬁ{?ﬁom# (ﬁoﬁio logs, parts, derivatives

‘functional honol og" 1 nclude species honol ogs
andranalogs aresprefenedr ved bet ween  species. Thus a
functional honology of IFNy retains its nodul atory
function. A functional honolog of pol, for exanple,

In€haprdferiellS E.?Hct &Eé”p‘ie&ht %%BSIH“ ﬁ%@éﬂd@# 'QCPe'cBRlblr%ﬁt Boxvirus vector

"funct i onal ivative" an ant’i gen or nodul atory
$OIRRTIFING: A @@mgeﬁ lwlqoadcs eam:dmgo@ rrctrmswoanugepamd apsequence of

ﬁ\m&e%klldg ‘%518}50 @J'}?{; eo% ?lﬂ-jé;tl t a' Eve, é{%thor analog thereof,
ﬁﬁich‘és-efcpx%gﬁ Rh” doﬁﬁitﬁéiﬂs ¢l d%é hPEb Bﬁ %ﬁPﬂRETaH the treatment or

peptldes for exanple, of at |eas 0, preferably at
preBiylaxis ofien orgreresyBIptmbEa mromdsnfesmomm Jubjestis
am no acids, which exhibit the requisite activity.
Peptides of this type may be obtained 30 through the

Brpferied aétravirad hniidens deviete thosedlicodet! byal6bdihg réidn selected from gag,
techni qyes or synthesized wusing conventional l|iquid

&, Y 1and PpeeAUng 13898 s as described in Chapter 9

entitled -21- "Peptide Synthesis" by Atherton and

Shephard which is included in a publication entitled

Pagijeulsrbyt iprefdtact aniégehs e tlembe ncdilahby gap adtbrpul| dodigdregions, A

gc};’,’dvol%ons‘ﬁ%l ilS%fIOepr}éfle Lg Publ i cati ons.

The present invention is particularly directed to the treatment of human retroviral
infections such as HIV and preferably HIV-1.

In a particularly preferred embodiment the retroviral antigens are encoded by gag and pol
coding regions derived from HIV and preferably HIV-1.

Accordingly, in another preferred aspect the present invention provides a recombinant
poxvirus vector comprising a sequence of nucleotides encoding gag and/or pol antigens
from HIV and a sequence of nucleotides encoding IFNy, or a functional homologue,

derivative, part, or analogue thereof, which vector co-expresses said sequences for use in
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5 The term"functional" means that the nol ecul es
retain or exceed the overall function of the parent.
Accordingly, if in particular function is dimnished
in the derivative or honolog, this is conpensated for
new functions such as, for exanple, greater
antigenicity, longevity, half-life, activity, avidity
etc. 10 The term"variant” refers to nucl eotide
sequences di spl ayi ng substewﬂﬁ%ﬂ'sequence identity
with a reference nucl eoti de sequences or

pol ynucl egti des that hybridize with a reference

COBHE R WithARDSE in ﬂngetmynmlmdipr%phytaﬁmf ony or driré BRfptoms of an
; : e ter 'nucl eoti de sequence",

IJ'P%{) y%fgbg’gﬁ@g'mgﬁaﬁ%ﬁbcl eic acid nol ecule" may be

used herein interchangeably and enconpass

ol ynucl epti des in which one or nore nucl eotides have
@@é@%ﬂiyaau agother asnest the, prosent dpvention. providesliaf feeombinant poxvirus

j I ' it 1s.well nder st.ood i n
VR4S Etabiifite o sBatelbS of fk3Niideb badeink gns 4l ¥ aitigens from HIV and
arnetjerice rf nualdotidésogivodig| TFNY 0ps ; i i .
b?ﬁ madﬁlto a refer enge %moti%ﬁggﬁ%i%%@%@mﬁ@“ part, or
AWPENcHereod) Yhish) eastarcro-sxpressesssaidth eeqpientesgfoc aise in conjunction with
ARIye 4 I\ hereference pol ynucl eoti ) ]
TP A P Peateh ) bibpBltakid 6 i B, AMIRVBS o6 AR Al infecton or
AdDSdhasubjact. ant s. 20 Functional derivatives of a

target nol ecul e include active portions of the target
nol ecul e whose nodification in a subject aneliorates

Pﬁf%ﬁ@%ﬂmﬁg@w“@ﬂ@pﬂ%i ch nmay be further

nodi fred to enhance ct. A functional
derivative of a target nolecule in the formof a

. . : orm ¢ -
'Irﬁ%\%ﬁ{gep g@%@%@#&gﬁ%ﬁg&%gﬁg ?sa?r; 2 gtij g{r]ggg&e@gg‘ gtr’] I?l.ic?g(;ﬁdzs set forth
inSEQDINOO @ deby@¢hck MEnEotids HaGb P Toast GhoR %Hfdé%gy thereto after

foralagay be as snmall as an epitope~conprising
OR'H3 igARCRb ORE; wquenceawhich hybridises theestalorhtond cadplementary form

thklebP s f the pol ypeptide sequences
cgnpgl?de ¢ odrmﬁon%ﬁrgg@%sﬁngeﬁ%er ally be at |east
about 16 am no acids, usually at |east about 20

re%iﬂ_tgues, re usually at |east about 24 residues,
T4 firtbey fipbofiment dhe gantiesn it cumpries acsaguspee b amiroyacids set forth
in'SE@ I NOY: 2 80 @Q@i& ' havidf lobl kel £

a.cngi form a tin tlhg"ﬁg{ in?ilé? %@? ih\?‘é‘%%é‘ﬁ—gﬁ%g@ﬁ 5111“?‘“&3' thereto after
optigrpl eligmmertt. nucl eoti des having at | east 60%

simlarity to the target nolecule after optinal
alignment. A "portion” of a target nucleic acid

m?gﬁgg?wa%éﬁ(?h%gﬁﬂ’ BfOpc} antigeh 18 $ndodBh By Pleqibd® Fnuleotides set forth
in SEQ ID NO: 3 or a sequence of nucleotides having at least 60% similarity thereto after
optimal alignment or a sequence which hybridises thereto or to a complementary form

thereof under conditions of medium stringency,

In a further embodiment, the pol antigen is comprises a sequence of amino acids set forth
in SEQ ID NO: 4 or a sequence of amino acids having at least 60% similarity thereto after
optimal alignment.
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nucl eoti des or preferably about 13 nucl eotides or nore
preferably at |east about 20 5 nucl eoti des and may
have a mi nimal size of at |east about 35 nucl eoti des.
This definition includes all sizes in the range of
10- 35 nucl eoti des including 10, 11, 12, 13, 14, 15,

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34 or 35 ngﬁleotides as well as
greater than 35 nucl eotides in€tadi ng 50, 100, 300,
500, 600 nucl eotides or nucleic acid nol ecul es having
any nunber of nucleotides within these values. 10

u adiurtheraembediment; ithe BFNyf amtmeges embmlubjes sequenge lofinucleotides set

Rt i SO0 87 8 Ko S wicteees B of BaRIaoEs Mifaiy theret

belad eéqueRte Gitlich H9brildisés ERIRbESERS %oﬁ@!éﬁéiﬁ&?rfohﬁv"thereof under
stringenc condl tions. 15 Anal ogs contemnpl ated” herein

ronditiens afuedivm strimgendyni t ed t o nodification to side

chains, incorporating of unnatural am no acids and/or

their derivatives during peptide, polypeptide or

It ofigther embbdigfeng (R TFNyRtigEListonfpriReSh béfiRhde cTishino acids set forth

ot her met hods which i npose conformational constraints
BSEQADYNEX ion asevenceof aminoacisds hanisigrat deast 6004 simidarity thereto after
leﬁl?nﬁ{enf' de chain nodifications contenpl ated by
e present Tnvention include nodifications of am no
groups such as by reductive al kylation by reaction
m n aldehyde foll owed by reduction with NaBH4i
g’rrﬁﬂﬁf eBRPORiReRt e NpFtacist Pwimct\@ctor&@watﬁmsﬁhwuql\eonde sequence
u o
84 20LE SHQIDRO PR S A o Wipfh 50% similariy
thereto 1 arsequenbe whizhehybudjsee thieeeta or do (a'ﬂﬁﬁﬁl)lemaﬁary form thereof under
a l atl olrt1 of.. am no %mups W th succini c anhydride and
W‘]’%FW ydrl de; and pyridoxyl ation of
I ysi ne wi th pyridoxal - 5- phosphate fol | owed by
reduction with NaBH4. The guani dine group of arginine
$B@| 1, O nh gndh Figneed B frireide ghet $rejue therinsgition site of rFPV gag/pol

rr%%ége{lgﬁ%dﬁﬂgd%éﬂéﬁg%@ %@%@Fﬁts\g‘ot&% ds‘ﬁa%m > gure 1, subjects

acRﬁ::msTdTGd Gethbtiy borBtrRetdshamed s Mbimﬁ@clﬁylo fold reduction in average
car odj i m de actiyvation via O acylisourea formation

irgl| lgagb avesythe pededipbihe shedy and insthei absencesif ARBp| Ehis wesulted in at
b
@a eGSR AL ARG of ARPRY B SIRUER 102 "W th 5

| odoacetl c acid or iodoacetam de; perfor mc acid

me:gn?cttfo%& ltlc?mc?ligg't %cfudgcslpgcwsf ﬁomo olggn hose €i’l.mc'ac:m is conserved between

species. Thus a functional homology of IFNy retains its modulatory function. A

functional homolog of pol, for example, retains its antigenic or biochemical function.

A "functional derivative" of an antigen or modulatory factor encompasses variants and
portions or a part of a full length polypeptide, which retains the functional activity of the
parent molecule. Such, active fragments include deletion mutants and small peptides, for
example, of at least 10, preferably at least 20 and more preferably at least 30 contiguous
amino acids, which exhibit the requisite activity. Peptides of this type may be obtained
through the application of standard recombinant nucleic acid techniques or synthesized -
using conventional liquid or solid phase synthesis as described in Chapter 9 entitled
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m xed di sul phides with other thiol conpounds; reaction
with nmal ei m de, nmal eic anhydride or other substituted
mal ei m de; formation of nercurial derivatives using 4-
chl oronercuri benzoate, 4-chl oromnercuri phenyl sul phonic

acid, phenyl nercury chloride, 2-
chl oronercuri-4-nitrophenol and other nercurials;
carbanoyl ation with cyanate at,al kaline 10 pH.
Trypt ophan resi dues nay be modt ¥ T ed by, for exanple,
oxidation wth N bronosucci nim de or al kylation of
,gphe .lndole ring with 2- hgdrox -5-ni trobenzyl brom de
P GAis"ay Athegton ap (S@Bpéld adiichuissndndedhin optidication entitled

! ; ht ef. Ltration th. 15 .
I T e ——.
Rithlicatiinsve. Mbdi fication of the imdazole ring of a

hi sti di ne residue may be acconplished by alkylation
with iodoacetic acid derivatives or N-carbethoxylation

Theltbrm fuBbioHaPYmesR AR foleedless 4 ;oggxggeeflite%?m& function of the

i ncor porating unnatural am no aci

Fatant.n drependinghy, i€ jmparticilar finotibn dedintitished B hetdetivativeast homolog,

: of notleucipe, .4-amno hutyric acid, L. .
B8 ?#ﬁ‘i???ﬂ%@ E‘F&?V’ @%‘H@ﬁﬂ“ﬁ‘é A% dA7xample, greater antigenicity, longevity,
]ﬁlfaliﬁ,rmﬁe@rm’g(ﬁtyagé_d, t-butyl gl yci ne, norvaline,

phenyi gl yci ne, ornithine, sarcosine,
4- am no- 3- hydr oxy- 6- met hyl hept anoi ¢ acid, 2-thienyl 25

j .. | S rs..of amno acids. A list of L
O R P et L BRRCRi08 o enren AShlanig subitiabigaveree identit
withha eef2rene@ ducldAilleFsegudiens of pyBMutesdles Qﬁaﬁ%gbgidize with a reference

i pnal Code, am no acid am no aci

Non- convent
S%H“ﬁﬁ%lﬁ'ﬁf?w%ea%)f eeneitipns.thataserdefiapd heinafan| Bhe terms "nucleotide
SpaRe SN 46 WL T, s e
intprahangeably odydnebmphsspolpteidotidpain whichCork ditRoee &lcleotides have
bél] Qc?deﬁoobruééiétleg, grc}e%laéleg \alfii:hl\l_d%etrlggtl gu%?etogildgs? IEI rrti:nyssregard, it is well
understood in the art that certain alterations inclusive of mutations, additions, deletions and
substitutions can be made to a reference nucleotide sequence whereby the altered
polynucleotide retains the biological function or activity of the reference polynucleotide.
The term "variant" also includes naturally-occurring allelic variants.

Functional derivatives of a target molecule include active portions of the target molecule
whose modification in a subject ameliorates a disease or condition and which may be
further modified to enhance this affect. A functional derivative of a target molecule in the
form of a protein or peptide comprises a sequence of amino acids having at least 60%
similarity to the target molecule or portion thereof, A "portion” in peptide form may be as
small as an epitope comprising less than 5 amino acids or as large as several hundred
kilodaltons. The length of the polypeptide sequences compared for homology will
generally be at least about 16 amino acids, usually at least about 20 residues, more usually
at least about 24 residues, typically at least about 28 residues and preferably more than
about 35 residues.
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am nonor bornyl - Norb L-N nethyl gl utam ne Nngl n
carboxylate L-N-nethyl glutam c acid Nnglu

eyel ohexyl al ani ne Chexa L- Nnethyl histidine Nrhis eye

| opent yl al ani ne Cpen L-N-nethylisolleucine Nmle 15
D-al anine Dal L-N-nethylleucine NmMeu D arginine Darg
L-N-nethyllysine NmMlys D-aspartic acid Dasp

L- N- net hyl et hi oni ne Nmmet D-gcysteine Dcys

L- N- et hyl nor | euci ne Nml e ngim am ne Dgln

L- N-net hyl norval ine Nmva 20 D-glutam c acid Dglu

L- N-net hyl orni thine Nmom D- histidine Dhis
Whenrisniplain eeigl| fafrana fenciioplederivativs eompnmsm beguence of nucleotides

AR @33e80% BBl o g S e optmal aligament. A "portion”

bf &\I-ta:rgtthydcldiﬂ @ﬁﬂ infsledld B defne®aBating ﬁﬁuﬁﬁ?.‘nze of at least about 10

hyItry ophan Nntrp D-ornithine
Eu‘le(ﬁE{eﬁ)ﬂft pe @hhé ahent/ 13 micleetidos &Jll'ampreeptqﬁmbly at least about 20

e o ——
incmdnsalhyllzeimkthe pangby,cuoesrmleuad@qnaualhgqo inet2DuBrig, 15, 16, 17,

han Dt [ Rva
15,08 2655, B8 K 3035 26 5 SRy 25, i o 320B 3t nwletides as well as
t
ot 5 et o 0250 WMot o i i
mekeenles hayving any tyrhbergif mudeoti?ica mgthin these values,

a- met hyl cyl copentyl al ani ne Mcpen 5
D- a- met hyl aspar agi ne Dmasn a- et hyl - a- napt hyl aI ani ne

Rafesipnal Ddedivativély bpanaet alofecks Sip ﬁuéf@iﬁh%ﬁ ﬁﬁhnﬁ.wlelc acid
Moen D-a-nethyl cystei ne Dncys N-(4-amno
m@]eg es comprising a nucleotide sequence capable of hybrldlsmg to the target molecule

or its complementary form under low stringency conditions.

Analogs contemplated herein include but are not limited to modification to side chains,
incorporating of unnatural amino acids and/or their derivatives during peptide, polypeptide
or protein synthesis and the use of crosslinkers and other methods which impose

conformational constraints on the proteinaceous molecule or their analogs.

Examples of side chain modifications contemplated by the present invention include
modifications of amino groups such as by reductive alkylation by reaction with an
aldehyde followed by reduction with NaBH,; amidination with methylacetimidate;
acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBH,.

The guanidine group of arginine residues may be modified by the formation of
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal

and glyoxal.
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D a- net hyl gl ut am ne Dngl n N-(2-am noet hyl ) gl yci ne Naeg
D a- et hyl hi stidine Dnhis N (3-am nopropyl)glyci ne Nom
10 D-a-net hylisol euci ne Dm |l e N ani no-a-nethyl butyrate
Nmaabu D-a-net hyl | euci ne Dl eu a-napt hyl al ani ne Anap
D-a-net hyl l ysi ne Dmys N benzyl gl yci ne Nphe

D a- et hyl et hi oni ne Dmret N-(2- car banyl et hyl ) gl yci ne
Ngl n D a-nethyl ornithine Dror

N- (car banyl net hyl ) gl yci ne Nasif~15

D- a- et hyl phenyl al ani ne Dnphe

ar hox hyl ) al yci ne lu D a-nethylproline
ﬁ?p? % ti ﬁ%ﬂBx?’ﬁﬁt !Q\CI? by marbpdiimide- awtivayibs eviir "@-acylisourea

foRlonfoNywed net hyI t hr eoni ne
Dt hr N-cyclf epty )%E@nékﬁ@%@ 1%5 2ampley P18 GopssRAvding amide.
Drtrp N-cycl ohexyl gI ycine Nchex 20 D-a-nethyltyrosine

N-cycl odecyl gl yci ne. Nedec D-a-net hyl val i ne Dnval
%ﬁé‘? fi%dé@ga%/ |fa$/>§/ g’i"n godefifgq by prvetheds hsuchi asicatboRpmethylation with
Mygﬂmﬁd ' LNl n
I ?%cl 0 robt/?gfsgdgrﬁlg rfc;o %ﬁé@ﬁ%? ?‘ﬁ@gﬁ formation of a
ul%hm@e wathrodienr thigl poripeuniis;ueactita with maleimide, maleic anhydride

ﬁ %t gl %Zﬁaﬁit?q'?%%‘%ac&ﬂ’énmm ofy werpurinl | derivasivee using  4-

cldoraryercitittchzsatéli 2616650, hk
IF%:)N e hyI Ry rﬁﬁ'lﬂ S ORGSR, phenylmercury chloride, 2-
(R gt chiReRheaph anda @Ilmecumls catbaopdativn withibpdiieeat alkaline
ﬁnmgl u N-(1-hydroxyethyl)glycine Nthr
D N- et hyl hi sti di ne Dnmhi s N (hydroxyethyl))glycine
Nser 30 DN rret hyl i sol eucine Dnm | e

N dazol.yl et hyI)) ycine Nhis -26-
TBP hyPSidHss; 1aa ﬁ?equﬁéql i bjol for y extmbleg| pridation with N-

brdhok e
okt ﬁ;t?ﬂﬂ)}hﬂ?nﬁ %ﬂc% al §1'.r1 g? ﬂ‘@ﬂﬂdxg:unng\l_wﬁgt%bydroxy-S-mtrobenzyI bromide
orcsth}@n:ébdyﬂ ides Aiynesindmekidues & mermndamhﬂaetﬂaa;ose ARerb® By Ritration with

% ?ilf t hi nmom ,N- 1 cycl opent yl al ani he
te ncpe ﬁowla&eﬁ%om? Bet hyl phenyl al ani ne
Dnrrphe

Modification of the imidazole ring of a histidine residue may be accomplished by
alkylation with iodoacetic acid derivatives or N-carbethoxylation  with
diethylpyrocarbonate.

Examples of incorporating unnatural amino acids and derivatives during peptide synthesis
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated

herein is shown in Table 2.
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N- et hyl am noi sobutyrate Nmai b D- N-net hyl proline
Dmpro N-(1-nethyl propyl)glycine Nile

D- N-net hyl seri ne Dnnser N-(2-nethyl propyl) gl yci ne

Nl eu D-N-net hyl t hreoni ne Domthr  D-N-net hyl t rypt ophan
Dhnmtrp N (1-nethylethyl)glycine Nval 10

D-N-net hyl tyrosi ne Dnntyr N-net hyl a- napt hyl al ani ne
Nmanap D- N-rmet hyl val i ne Dnmval, N- et hyl peni ci | | am ne
Nnmpen y-am nobutyric acid Gabd4 -

N- ( p- hydr oxyphenyl ) gl yci ne Nhtyr L-t-butyl glycine
Thug N-(thionethyl)glycine Ncys L-ethylglycine Etg
penicillam ne Pen 15 L- honodRABY¥IE:2 ani ne Hphe

L- a- net hyl al ani ne Mal a L-a-nethyl argi ni ne Marg
L-a-net hyl asparagi nhe Masn L-a-nethyl aspartate Masp

No=dtaiéntionht but yl gl yedee M buglonkoﬁvélﬁﬁﬂfﬂ' cystelne
Weiso dcidgret hyl et hyl gl yci ne Metg sfaciEt hyl gl ut am ne
Myl n L-a-nethyl gl utamate Mgl u -a- et hyl hi sti di ne

Code

MT s T=a-Tet ilyl iIUIIUpill:llyi oriamre Mlpilc

o-gminebuiyric acideuci ne At e N- ( 2LAWtnnsthylhlanimehy| ) gl yci ne Nmala

Nmet. L-a- hyl | i M L- a-net hyl | ysi M
P Bbinork B MR |- o LIRS re Mo o
kmio¥péiBiopRseLal | ne Uﬁi’@ L-a- @Nﬁﬁ%@?}a@w@m 25

L- a- net hyl phenyl al ani he Mhe L-a-ne offi ne Mpro
carhoxpdetay| serine Mser L-a- met hiN{micthylaspartiddeid

L-a- et hyl.trypt ophan rp L-a- hyl t yrosine Myr
Eméqoﬁsé‘ﬁ’mg?%ne M/_afhbg_- N- met hyt BYHALRE ani ne
MaiRBrbobiy N (2, 2- di ﬂBﬂf‘;" et hyf N lutamine
y

N- E)N-(S, 3-"di phenyl prop Nnbhe
catbtgiste et hyl ) gl yci ne” car banyLabuiehylghiiioacid27 -

1- b -.1 -(2,2-djiph | - Nmbp
‘é’(‘ii‘a{eﬁﬁﬁg‘&‘leycl(opr opgﬁ. %ng Cr o%@‘ﬂ?mﬁ'lhé““m be used,
%%mn%@wmmnet 0 st abcbélge 3D Cﬁm-ﬁ{e'@}lfs&'ﬂeﬁmhiés' ng

D-alanine Dal L-N-methyleucine
D-arginine Darg L-N-methyllysine
D-aspartic acid Dasp L-N-methylmethionine
D-cysteine Dcys L-N-methylnorleucine
D-glutamine Dgln L-N-methylnorvaline
D-glutamic acid Dglu L-N-methylornithine
D-histidine Dhis L-N-methylphenylalanine
D-isoleucine Dile L-N-methylproline
D-leucine Dleu L-N-methylserine
D-lysine Dlys L-N-methylthreonine
D-methionine Dmet L-N-methyltryptophan
D-ornithine Dom L-N-methyltyrosine
D-phenylalanine Dphe L-N-methylvaline
D-proline _ Dpro L-N-methylethyiglycine
D-serine Dser L-N-methyl-t-butylglycine
D-threonine Dihr L-norleucine

D-tryptophan Dtrp L-norvaline

Nmarg
Nmasn
Nmasp
Nmcys
Nmgln
Nmglu
Nmbhis
Nmile
Nmleu
Nimlys
Nmmet
Nmnle
Nmnva
Nmorn
Nmphe
Nmpro
Nmser
Nmthr
Nmtrp
Nmtyr
Nmval
Nmetg
Nmtbug
Nle
Nva
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bi functional crosslinkers such as the bifunctiona
imdo esters having (CH2)6 spacer groups wth n=1to
n=6, gl utaral dehyde, N-hydroxysuccinin de esters and
het ero- bi functional reagents which usually contain an
am no-reactive noi ety such as N-hydroxysuccinim de

and anot her group specific-reactive noiety such as

mal eim do or dithio noiety (SH). or 10 carbodiim de
(COON). In addition, peptides ®an be conformationally
constrained by, for exanple, incorporation of C. and
N a- nmet hyl am no aci ds, introduction of doubl e bonds

Dajeme Cq and Cp at of amg %@3 :
formati on of cyclic %tl des or aﬁé’F ogues e Maib
Brwaliveluci ng coval entDtna:lnds sucdmnﬁnﬂmmgbmpmwn de Mgabu

ond en the N term ni entvvo si de
I? &ﬁ?ﬁgﬂﬂ? ween a F’&lé chal r?“‘ﬁ’ﬁg‘)& alanine Mchexa

IDR-Hethyfargihihe NESE YR g&l or t ant
to stabilTse vector con ructs or%‘é{r expressed Mgopen
lbmmﬁlthpﬂihgmeer ms Dmasn | ar i toythethyl-ci-napibylalghings used Manap

GRPelolabeit no nudPBEH de. oo BePRR "°”Ef’” “Wer e Mpen
D@h@tﬂyﬁcyﬁﬁfh&' oY tymg*fft hemg&gﬁﬁdbqg’rj equences Neglu

S|mlar|ty i ncl udes erenc
-mﬂw@Mmm di fDeglhnt anmiN+Q-amirtethylalyciie Naeg

ever{hg ess relateq.tp, each o her at the _structural,
ﬁ%\’f Di ocheﬂ?@-&s and/ SFG-aminaprenyllehiing evel s. Norn
]ymﬁl@ﬂfyhgd'l@udnfe non-igigAL ity aty. gﬁﬁ*{oﬁgltlﬁbgtrugﬁﬁt(}raté evel.  Nmaaby

simlarity” I ncludes am no acl

DrevmetiyBtwsse r el at eDmizueach otdmepthydslanine 25 Anap
m cal and/ or

truc al,, functio bi och
128?'1918 Y58 al |eve&$nly|sn ap P?%lgi)’qwe preferred Nphe
I3 SaC IR hioRie *0 Difmel || 00 bR HREine. |, Netn

conparisons are nade at the |lev

D-pamethylomithing y. TeDmomsed t N-tafaninethegbete Nasn

el at [ onshi bet we two or pore pol ynucl eoti des or
]558‘" ':h'yfg’ ﬁﬂlégmlencl ghe' | o ei\{;%garg@@@g}yé)glycme Nglu

-&qgQIﬁ?lpm;hew ndow' p ﬁ%quenc é‘?{“ P%ng yc'u&equencel\rasp

dent i percentage of sequ
psnethmlsagma of sequ@m&r 28- Nalqrc&ohuyylglycmebst anti al | y Nebut

iml and subst tial identit ‘'reference
D:, ‘ﬁéf'éhfe?@mat thlz but Nr? am yqiaet o 18 and Nchep
D}.&tﬁ&h 25 o ve, units,
Q/ng ?lg resi due [ Nchex

i ncl usi nucl eot'i de and am no ac s, in
D-ergethyltBosiaeise tV\oDmﬂyynucI edi¢ydbxlecyiglyctrch corrpri seNedee

I%érrg;a seq@[?nce (1. rx?\!;]allly 2 pglr-é:;lgoqlo?igc;lggcl%gnpl ete Nedod
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine . Ncepro
D-N-methylasparagine Damasn N-cycloundecylglycine " Ncund
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
D-N-methylcysteine Dnmeys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgin N-(3-guanidinopropyl)glycine Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methythistidine Dnmbhis N-(hydroxyethyl))glycine Nser

D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis



23

30

5 sequence) that is simlar between the two

pol ynucl eoti des, and (2) a sequence that is divergent
bet ween the two pol ynucl eoti des, sequence conpari sons
between two (or nore) polynucleotides are typically il

- performed by conparing sequences of the two

pol ynucl eoti des over a "conparison wi ndow' to identify
and conpare | ocal regions of 2}equence simlarity. A

"conpari son wi ndow' refers to“@ conceptual segment of

typically 10 12 contiguous residues that is conpared
to a reference sequence. The conpari son w ndow may

' Ltions etio i imabout
BaFRicace | 00, PnfRC! | PTG indiypalshehtin 10 Nhp
DMrntthyibgimenot conambysaddi tN-omethydry-aininebutyraty f or  Nmgabu
optimal alignnent qf tge t wo _sequences. t.i mal
Nimethyisrelobsxylaianins Jimchen 4 @E‘QF@HH w8 &on Dammet

. q . i
PR PRiRR, ©07 PRty R R ey taaalng 7, Nmopen
HadetEfpSthe n t he WiNalansi n GAD-d¥-iethyiplienyialaniRackage Dnmphe
Rel ease 7.0, Cenetics Conput rﬂ\? oglf, Sﬁg Sci ence D
Brmethylpmancispbutympte  Mmpiby byeIP BEthYIBRUBE g { he best Dnmpro
| i ' S Lng int | sm@er cent age
ﬁgp{%ﬁ%fggfp(r#grlﬁ%yﬁhﬁ Ui N9 DN-HeghAsdrink g Dnmser

€ conpari son w ndow) - generated by any
RiQihehyReopiiglyehien ddleusel ect €bkN-Retteylthreomind so may be Dnmthr

made to the BLAST famly of praogra as, ..for, exanpl e,
BriNoradbdiryptephan schuPnefbat (mﬁﬁtmﬁﬂaévﬂég’.mfo o5:  Nval
. det ai]gﬁg I SCUSSI. _ N

éﬁ%%tﬁ@%ésnm e found 11 Uni tsqéﬂgh%l? rﬁﬁuguge neet at menap
D1 Qugtkyivalftieot ocol s Damwal ecul Mim@hylpenjgillatiim W | ey & Nmpen
Sons Inc, 1994- 1998, Chapter 15). The ter rsequence
whminabufyrigracithd " seddahite iderNT@;ngﬁa‘YHE%fa’%%%n Nhtyr

f.er e extent t hat C identical N
%’r%'q‘ugﬁé&c%'gal ly or s’prg%’ct ur al Islsqglﬁan]ﬁﬁ?%yﬁgﬁcgﬂ °ys
D%f%@hﬁx@- by- nucl eBigi de basientuill@nineni no Pen
aci d-by-am no acid basjs over a w nﬂ{);(vqlof, conpari son.

Efmﬂpgenﬁéla@’é'ﬁt age BPb&equendeg-meHialgnne ¢ o Mala
xanpl I.8..cal cul at y conpalr. P{,m Lmal |y Ma:
q’g‘%&%@@%@%ces ovlgfraréjhe Wi n glw of “co m‘g |l§on, s

tet-efetlylasparthtde numbRlaspf  posi-o-methydi-butylglycinbe Mtbug

i dentical nucleic acid base (e.g. A, t'é[‘ ij .G 1) or Met

Liremetlerieysteine apmi no M9¥aci d re%1%@’16 ylglyedpe,  pro, eig
er.. hr . Val , fv@?ﬂa I1e, Phe thbdste LYS, Ard, Mgl

gl-%,me pl,glu u? Asn, n, Cys g% Y )glgccurs in both g

5. apnetiedhistiding el d t Mhinunber Dio-methfilesmert@nylalanine Mhphe
ositions, dividing the nunber_of matched positions by
Cremegelisoloueser of MEi ti ons Nrgzrm@ily%ﬂﬂ'g‘xﬁgfﬁme Nmet

FRORAIRRCly o 1 0P " SLARhetIRs LI PIYING  Miys

L-o-methylmethionine Mmet L-a-methylnorleucine Mnle
L-o-methylnorvaline Mnva L-c-methylornithine Morn
L-c-methylphenylalanine  Mphe L-a-methylproline Mpro
L-a-methylserine Mser L-o-methyithreonine Mihr
L-o~-methyltryptophan Mitrp L-o-methyltyrosine Mtyr
L-a-methylvaline Muval L-N-methylhomophenylalanine =~ Nmhphe
N-(N-(2,2-diphenylethyl)  Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe

carbamylmethyl)glycine carbamylmethyl)glycine
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the percentage of sequence identity. For the purposes
of the present invention, "sequence identity" will be
understood to nean the "nmatch percentage" cal cul ated
by the DNASIS 5 conputer program (Version 2.5 for

wi ndows; avail able fromH tachi Software engi neering
Co., Ltd., South San Francisco, California, USA) using
standard defaults as used int ref erence manual
acconpanyi ng the software. Sim<4ar coments apply in
relation to sequence simlarity. 10 Preferably, the
percentage simlarity between a particul ar sequence
anghrBoxvel fyggece (nucl eotide or am no acid)
is at |’§a‘§%§§%§?ﬁ"§§o% or at |east about 70%or at
lethgdaming)pyelop8ftamer at | east about 90% or at | east
about 95% or above such as at |east about 96% 97%

ge simlarities ar

identities between 60% and 100% are al so cont enpl at ed

] 0. .6 , .64, .65, 66,..67, .68 9, 70, .
SfSRpgRaddonre G, 1 oftin o, ghiogt 3 cpdoimpiingusing homo-
Sifun&ionaBérosibkeB3uclBas the OifufdtiondLi : (@41

99 o 100(%: Ref er ence oherlgiugafsétgghlag%g ) Spacer groups

97, 98
ith A5k e 16, Flutarddehyde. Ndyipryseesinimidn astetsearsh hetero-bifunctional
. . 5% v Ly fOr @] f .

3eahts ytkich Snally"Rbai a8 i el WRE Tk o8 Aopl bcdfsuccinimice
hgd)rahdﬁgzngfomlp,spaclﬁ' cabadrt]igamoietbvoslicd_ i hlasl\ﬂnﬁleéiéﬁﬂoklﬁlaﬁﬁxi? moiety (SH) or
a Uly:: £« N C I TI QNns. nera , ow

SO, (R0 it Bevtos sow e sontmetianaty cmmetrained by, for
bﬁﬁeﬂéﬂb,aidébﬂ)o@ibn &Ec@ah&ﬁ\?%?aﬂyl%ﬂ{bgéc\;gs% &Ic'ripﬁf;)ef double bonds

us to replace formani de and/or to gl alterna
betwean £a@pd Epratnms of aminglacids nad theefosmatiomefuyylic peptides or analogues

it [ i wh , h
B Aitebd it IRVIRE SR sfith AL TS i BRie, hoyi Btwesn ghe N and C
termird Alsdtwadivivio diddehiin ot betweenla didPHaipRhe 303 Y Adtminus.

formam de and fromat | east about 0.5 Mto at | east
about 0.9 M salt for hybridization, and at | east

t . . .salt faor shi ng, ..
SRRt Mhicoutls 7S oty iAo SudRR 1 eie xpressed
productpasses from at | east about 31% v/v to at |east
about 50% v/v formam de and from at |east about 0.01 M
to at | east about 0.15 Msalt for hybridization, and

The |tedsd "aRAlktd OF NWadifinpt o) GR30 ﬁ&?ﬁ{t \Aug:g#lén g&ﬁ?"gl ientity between

for 30 washing conditions. I'n general,
eunpared sesuences at tigonleotide 4t apircpeid(1vml nWherethereIotnon-identity at

aBlel. .5 . 109 962).. ver, .the Tmof a . )
the s¥Bleorifh Ryeh - sinblagie imgies STt betpiney Setscias which result in
diffeteitt biddweidihifiche Béverthslesd itdPRabifbiher AFR0 RRlct@AL functional,

Laskey, Eur. .
biochemical and/or conformational levels. Where there is non-identity at the amino acid

level, "similarity" includes amino acids that are nevertheless related to each other at the
structural, functional, biochemical and/or conformational levels. In a particularly preferred
embodiment, nucleotide and amino acid sequence comparisons are made at the level of
identity rather than similarity.

Terms used to describe sequence relationships between two or more polynucleotides or
polypeptides include "reference sequence", "comparison window", "sequence similarity",

"sequence identity", "percemtage of sequence similarity", "percentage of sequence
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J. Biochem 46: 83, 1974). Formamide is optional in

t hese hybridi zation conditions. Accordingly,
particularly preferred | evels of stringency are
defined as follows: low stringency is 6 x SSC buffer,
0.1% w v SDS at 25-42C, a noderate stringency is 2 X
SSC 5 buffer, 0.1 %wyv SDS at a tenperature in the
range 20C to 65C; high stringeg y is 0.1 x SSC
buffer, 0.1% wv SDS at a tenpéfature of at |east 65C.
Hi gh stringency conditions are particularly
preferred. The present invention contenpl ates

leptite's 'mbsntiallie similar's end Saubstegtianidentityt o direfgrenae sequence” is at

0 |.at or a r .andior the r ovi kal ' in .
Fetof FF BCinlato 55,30, 8 300 S, AEIghf 2500 Pl b 6 20 lbmomer wits
RARIvd 6f Alldotides aid mdiLadié résidues Cinfeggth. Bédause MRy poBmnucleotides
practiced within the scope, of the present .inventjon.

mayseachrrompstsal @) 8r seqperseoii-enaplybe pariannek ther eemplgte polynucleotide
. _ Pl o .
BERRS P Ul el ) B BRREEGRL 58 snce et i

OF m opt i on ‘on
divieFgenb betweeh thie R0 poignywlenides, sequennt comparisops bsfwegnawo (or more)

nucl eoti de sequence encodi a 5 retroyiral antigen
BAkyPHeleatides A%k urba’eeﬁly_ rReEbEmed ﬁyaﬁemé?m&s SeBienef of the two
ggﬁéﬁ&%ﬂi&‘é%& %n"&bhﬂ%ﬁgﬁf' WindJw ﬁ%‘iﬁgﬁ% gﬁd compare local regions of

osition conprising any one O ve-descri bed ]
vapenes similaeithek "edmparisop veindew't tafens 4b [a/cancepipalagsigment of typically

rrier andlor diluent for,use in conjunctiol With . .
Xismiifopacsi e s TSP OR rirocy beiienss” Tind'sbiparison window
Ry orhpre ddaftRak iopdelelibls LR gh;w? JFAWEEULI% Yr less as compared to the
conposition is used hereinto refer to a chem ca

|
eefprsocmerquantedivhiciodess sohcorepriseadditions pndeptinnsy for optimal alignment
i ol j ct . .

Sh et AR 20k, 1 gh 1 651 UARRAES mpurison windor
ﬁ(hatyi ve doﬁtﬂﬁ‘ﬂ@t} lebjyt Somﬁuttéﬁﬁd.?ﬁnlﬁgmbﬁmiﬁsﬁ nlf abg_oiiﬂiu:nsl(ﬂﬂodg BESTFIT,
arnmaceutl ca acceptanl € an ar co I.Ca .
BAST/, aadi TEASTA d# thesWiseapan Cengiies Jasrrare Pekagh ielansg 7.0, Genetics
23 ﬁﬁ@éfeémugt 6?5 EQ%nE@ Eiive SAGR9 GWI,""@SH? & bghﬁﬁéécﬁoh Sind the best

no h only but

to be cohStrued as a chem cal’ nol ecuf e
eligremelst (1.0 rpayitinglinsthe highestpeptentige homotbgyraverthescomparison window)
wel | as .nucl ei ¢ .aci d, nol ecul es an ] cal al ogues
Ernsrai Doy of Wity el suird ettt 25 5 B8 made to the
BIAPT EMI1PHF SrogHRY as, forBRamMbled dRORESPLE Mltselidl e¥ 8N (NLE. Acids Res.
conpri sed ‘of ‘material which is not biologically or i
36h3388, 4997 dedetaiked discussionof sequeses apalysis can be found in Unit 19.3 of

Ausubel ef al. ("Current Protocols in Molecular Biology" John Wiley & Sons Inc, 1994-
1998, Chapter 15).

The terms "sequence similarity" and "sequence identity” as used herein refer to the extent
that sequences are identical or functionally or structurally similar on a nucleotide-by-
nucleotide basis or an amino acid-by-amino acid basis over a window of comparison.
Thus, a "percentage of sequence identity”, for example, is calculated by comparing two
optimally aligned sequences over the window of comparison, determining the number of
positions at which the identical nucleic acid base (e.g. A, T, C, G, I) or the identical amino
acid residue (e.g. Ala, Pro, Ser, Thr, Gly, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp,
Glu, Asn, Gln, Cys and Met) occurs in both sequences to yield the number of matched
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may be adm ni stered w thout causing any or a
substanti al adverse reaction. Carriers may i nclude
exci pients and other additives such as diluents,

col ouring agents, wetting or 5 enul sifying agents,
bufferi ng agents, preservatives, and the like. In a
preferred aspect said pharmaceutical conposition is
useful in conjunction with antj- retroviral drug
treatment to nodulate viral |0&d in a subject. 10 In
anot her aspect, the present invention contenplates a

i { t f
e o P T e o posions i e
K
BRIl 00, e A SIS R by 100 10y

f uncti ona

thmpwreentagmhﬁsequmceuﬂ&mtﬁdﬂ'}rﬂhs phrHos& ot Bl Préseh f&ntlon, "sequence
“b?f"nisg gretrowral | oad, said antigen an
@%’FH wderstoed de meqn; the Jewatabepdreentage” salcrlatadnby the DNASIS

vmpdle e VE416°% 8 6LV B ) R B B i

In ano

Ca..rletd o rifsiutin San Feartcisco,c Califorsia NUSA) @&@Lﬁﬂﬁﬁr@ﬁefwlts as used in the

encodi ng, a retrqviral antigen and
sequené%aq%?l REEESR sﬂweﬁg’ﬂ’ﬁl‘ﬁg Sii tmmenterapaly in relation to

séquendd simdlarityonol og, part, derivative or anal og
t hereof, wherein 20 upon admi nistration to a subject

carrying a | ow retrow ral | oad, said nucleotide
Pl\?ﬁ}gﬁlﬁ}c gg% sen rgﬁ@eg}qui ﬁﬁ{x%% G, %'??ﬁd%l;gc*i@g arllé) "2 reference
s@m&s(ggtim%n@ld&fﬁinb gggg zbeétpf%d h%rdé 0% 6%2%&9 91%& t 70% or at least
g%l ®a iz@st\nbpat 9(% s apb%’f@h@l@tr%&ﬁ pnatiowe saciDds attmast about 96%,
e vl A ———

usef ul
arg glspsgateenplated evchots 66 61,06%; 53] 64,163} 667 88, 69, 72y et 73, 74, 75,
reat rrent S and i rmunl Safl 0

76, 9% BE D SO B, R4, 5658 550 0P, 5 959885, 96, 97 98, 99 or

100egat nent i s usually started in a patient when their

viral | oad goes 30 above or is nmaintai ned above about
50 viral particles/n1 of plasma for an appropriate
t he %%nse uences of stopping

RAGhOIhG Enn oMo Isuinéq%psyl inclydes and enepmpasses from st lepst about 0 to at

i nterrupting an
leash abouit HS Yy w‘vaforﬂlﬁmfﬂe%)d frém® k&@ !Hégt aHoﬁ M ‘%c;f at le‘ﬁ@t' a% ul £ M salt for

hss hlﬁh or gher than the |[evel ore reat
Y past mbeut i %wninmueﬂthmummm conditions.

GeReflly! opnent g#;ﬁr{}hlé rﬁg )f/‘lﬁ)pﬁ? gfr;]%etﬁzf.g) F ?axpsﬁibw% ”lthe temperature may

deve
be altered and higher temperatures used to replace formamide and/or to give alternative

stringency conditions. Alternative stringency conditions may be applied where necessary,
such as medium stringency, which includes and encompasses from at least about 16% v/v
to at least about 30% v/v formamide and from at least about 0.5 M to at least about 0.9 M
salt for hybridization, and at least about 0.5 M to at least about 0.9 M salt for washing
conditions, or high stringency, which includes and encompasses from at least about 31%
v/v to at least about 50% v/v formamide and from at least about 0.01 M to at least about
0.15 M salt for hybridization, and at least about 0.01 M to at least about 0.15 M salt for
washing conditions. In general, washing is carried out Ty, = 69.3 + 0.41 (G+C)% (Marmur
and Doty, J. Mol. Biol. 5: 109, 1962). However, the Ty, of a duplex DNA decreases by 1°C
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infection or the clinical synptons of AIDS, or a

wor seni ng thereof. Accordingly, another 5 useful
neasure of the efficacy of a treatnment reginmen in a
subject is the tine to devel opnent of detectable
plasma viral loads or the tine to re-initiation of
anti-retroviral drug treatnent. As absolute viral
nunbers as well as relative nun‘gﬁgs are diagnostic it
is also useful to consider thé ximumviral load in
a subject as well as the tine-weighted change froma
basel i ne val ue over a treatnment period or during a
pB¥-eveRy ingrease. ofr 1o imthemuntbep of misinatdlbesp pairo @bmet awdiLaskey, Eur.

5 P kL AR ) R i codions.

mAacordingty, parﬁaﬂmtprsﬁiﬁ@sl%velﬂlé ot hﬁhg&icgpmga@ﬁfédogs follows: low
. S 1IN a supject.

is.the rat|o§§%CD4.CD8 T- ce

RFPEACK IS € X butiere 84 % wiv SRfat 2542/ Gre modemategsitsisgency is 2 x SSC

AR | 0@t Ihj.ect . .

ey B IRITNESES ot h ke RS P 287 C o B i tyipgency is 0.1 x
C thuler, e on'ySDS at & ergictitareadtt dt §e8565%%5 t HagSstahgency conditions

da%‘?r T tI}EcIIuIar, virol ogi cal and

i Filgicgbf%&re T8 us of a subject are well known in

the art and are, for exanple, described in Harlow and

Lane, Antibodies: A Laboratory Manual, Cold Spring
Helreopresent dmvention contemplites eupressivheofethe escleotidedsequences encoding the

2GRy Sy acller e Bl ol 1 BB ey, approprist

Hiefifafive apagstordelipé ithi
ve apatstodelipbrosaltPageRtsab %c}%@%to%ns g%ygfgﬂﬂnﬁdcg%vwéﬂnn the scope

Vi éﬁl | oad,is | ess than about

pﬂfr ePrasany mveation. Hhws.dhe modaiap featerphasbeadministérbd in proteinaceous
f [/ = _ 0,000 ies/m, . . )

SR P SEAE AN pho SRy BRHlebiS it T B optioualy in conjunction

oot g/ mctor26f eheepreserit! invemion @nh®IEDh YaucRBEdé RBduence encoding a

about.WiOOO c%g‘id%?_/m, oc{y‘lany nunber between these

APETaTAL ARHESR §oIH deodylaterytagten, 1000 and 0 or

undet ect abl e copies /m such as between 1000 and 100

copi es/m, between 500 and 50 copies/m, or between
s encther pectdhe present inveation pividespr piiaemadeiuyical dogosition comprising

[ is bel ies/n. del '
Shf Bhe bERS ahivesficsdithalusr i Kaolli i sdiacocattisaly spsaptablo carrier
mad/an yliluénrefok N8 En Wonfithction vtk %TQH%E‘ﬁ%%I{tﬂércgﬂFvenﬁon of a

benef i d b d days,
en%yl.a}m%n,rray e nmeasured in days, wee

eclign.  exenplified herein, the average maximum
viral load for subjects receiving the full construct
(FO was about 20,000 copies/m and this was nonitored

dhe rternh ph@inavewticnl @bmposition is used herein to refer to a chemical compound
which induces a desired pharmacological and/or physiological effect. The term
encompasses pharmaceutically acceptable and pharmacologically active ingredients of the
active agent and includes pharmaceutically acceptable and pharmacologically active salts,

esters, amides, pro-forms, metabolites, analogues, etc. The term "compound" as used

herein is not to be construed as a chemical molecule only but extends to peptides,

polypeptides, and proteins as well as nucleic acid molecules and chemical analogues
thereof,
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the study during withdrawal fromanti-retrovira
therapy. 5 Poxvirus vectors are particularly
conveni ent vectors. Preferred poxvirus vectors are
avi pox or orthopox vectors which do not replicate
efficiently in human subjects. A particularly
preferred poxvirus vector is a fow pox vector (FPV).
Exenpl ary fow pox vectors are EFPV-M3 vectors as
described in International Patedl=Publication No. WO
00/ 28003. 10 In a particularly preferred enbodi nent,
the cytokine is selected fromIFNy, IL-12, 1L-2, TNF
aRY "phargagenticalyraceeptable!l efcigentomrsdifuent Ag@sdrm tsSpharmaceutical vehicle

{ LENL . Lifjed. herei d FNy Of its.
R A A A SN At sl o ot
anhgy bé aliminis@red lWithhR cBOSGRE ahiF bf 8 Wibshintal M&?%irte%c&ion. Carriers may

incl ude those encoded by a coding regions se
fipelvig AFcipienty and ovthem additives: sutin gs rdélgyents,s colouring agents, wetting or

Pat b h . tigens are thpse encoded by
I et R g ) GHE o A S pE B Bt ruct i s
al so preferred. 20 The preferred retrovirus is H V-1.

| ment, the reconbi nant vector of the

I.n ag%?rrtmla\% enbodci | nan C
JRSspisie Restowid Bharmerentiselesasapasitioncisnjsefel in opnjwiction with anti-
AR virdPrud # | L APt | he i nstant
SekDrirPinug QoiRhtBThadie L BAlh doRlect "1
necessarily sinmultaneously in order to inprove
treatpgent efficacy. In accordance with the present .
ilﬂ\?é‘ﬁﬂﬁs ﬁsReP{a&{% ?ﬁse%tr Ipveatiop qogtemplatey, @ Jegnmbipats\Wegion gomprising a
3Bqnke ofiafucleBtifds aftdidide0n i TedSE! i
t h% del eterious ssi de .efé) e%@%@%ﬁ@@g&%@%&g of nucleotides
sperding 8 gytojkinezaira funstioral homolwg, part derisativet oremalogue thereof, wherein
' Q. A nent_protocol, to bhe conducted i.n i ch,

RRD Ayt G e uBieRl, SVink e v SO edt sRel gatigen andior
<StbkinCis axPra3gidyin taget WeRS R sAiBMER VRS 104! SfRtiFely maintained or
ragonbl nant vector conprising a sequence of

PRER%G des encoding a retroviral antigen and a
sequence of nucl eotides encoding a cytokine or a
functional honolog, part, derivative or anal ogue
ﬂlhanetbél; aspkel; ehenprepan invaiibn icohieiplaids 4 Secdnfbikhing Sbctor comprising a
carryi n% a Igew retroviral load as a result of ARDT,
g Of Jue
encoding a cytokine or a functional homolog, part, derivative or analog thereof, wherein

upon administration to a subject carrying a low retroviral load, said nucleotide sequences

otides encoding a retroviral antigen and a sequence of nucleotides

are expressed in target cells and said low viral load is effectively maintained or prolonged.

Expression as used herein broadly is a reference to the production of a polypeptide from a
nucleic acid molecule.

Viral load is measured in terms of the number of viral particles/ml of plasma and is a
useful and direct measure of viral infection and a surrogate marker of efficacy in retroviral
treatment regimens including drug treatments and immunisation protocols. In particular,
anti-retroviral drug treatment is usually started in a patient when their viral load goes
above or is maintained above about 50 viral particles/ml of plasma for an appropriate

period of time. One of the consequences of stopping or interrupting anti-retroviral drug
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5 are expressed in target cells and said low vira

load is effectively maintained or prolonged after or
while ARDT is withdrawn. For the avoi dance of doubt,
the instant vector may be adm ni stered before, during,
after or between ARDT/s. 10 In a preferred aspect,
the present invention provides a nethod of treatnent

or prophylaxis conprising the Edninistration of a
vector conprising a sequence of%nucl eot i des encodi ng a
retroviral antigen and/or a sequence of nucl eotides

encodi ng a ggtokl ne or a functional honolog, part,
RRAtngn: \ﬂ&a &lﬁ%hl@waar fesbetursd"te adewg] winiehi isres ighhor higher than the

Thethe is. effective,in
lérr'gtlgl)nt al n| ng a ow re oV S‘S‘fh ﬁ?f’l“él g’l}ﬁ? &8 ugreated is associated
w@hiabe rgogressien dyi mgubject &) devdloptisht bf e SyRPRIRCLS primary HIV

B‘E)rehPrEdﬁPi ect, admnlstratlon of thelnsta
pﬁn . oplagmrgemthemofnm\weondingly, another
dsBful %W%fofhe%fﬁchéye %‘I’té WafMhert! Glggxgezngézli‘ nhaoglq Lhets the time to

aspect the present ntion provi

develgpment of)detpfptalpih yplasriasviral dogds iof ithe titreeto re-initiation of anti-retroviral

$
T WEHGE A3 ol Pimoee Al e ar disgnostic it
alsocuseid do Gonsive! @etrhAeSuReRA 1584 f Exﬁlgbétfh% ‘faén s the time-weighted

unctjonal . honol og, part, derivati
om; &, @?@hp@. Halue ovema mamr petied er duding d p2»5t or inter-treatment

0 i.n_maintaining.a lowretyovi
plglgg% ?‘é‘bz’r éj ac é/derip ‘P%Ebsﬂﬁei Qangify Btlﬁrﬂ@‘” ﬁ’&ﬂs are well known in
theedrd amdityipicaily emljl@c RT-RCR .2 pref erred aspect
adm ni stration of the instant vectors effectively
prevents or treats one or nore of the synptons of H V

AndtiRe ﬁﬁé&@u&%ﬂ@ﬁneﬁ%uc%%s of Bk {:%l 0%3%?%951812 Efteﬁlg rﬁ?‘u% Pf CD4:CD8 T-

present I nventi on provides a ne

celisoisha bubiee. dfurthetiiSrer trepsuicsdss Of ifmuaAtiatioh StrhRkie® And®h measure of

0 a sequence of nucl eoti des

ﬂgen‘g: 'lgli%r stgmg'g;{f P%Fﬁ%‘i may, 8? gaveedy measwng (a8 grcell responses and/or
mﬂﬁd@%sﬂﬁﬁeﬁf&gﬁbﬁﬁ At kM@ﬂ:oﬁE of de{ Eﬁe} oé) fHin P BR! - cellular, virological

honol og, . part erivative or anal ogue
anch pmBelogicahistatnsFDT sbjebteare welb kndwen he alriSand are, for example,

d@sfc%ﬁ&i iy ?—Idrfbvy%@tL%hg,' Eﬂugocil s A i %/alt(;r?rl ua(i Cold Spring Harbor

Laboratory, 1998, and references cited therein.

(

A low viral load is an average figure and is preferably less than an average over time of
about 50,000 copies/ml plasma. Preferably the average low viral load is less than about
40,000 copies/ml, more preferably less than about 30,000 copies/ml, still more preferably
less than about 20,000 copies/ml, still more preferably less than about 10,000 copies/ml,
even still more preferably less than about 1000 copies/ml, or any number between these
aforementioned figures or between 1000 and 0 or undetectable copies /ml such as between
1000 and 100 copies/ml, between 500 and 50 copies/ml, or between 750 and 80 copies/ml,
etc. Most preferably a low viral load is below 50 copies/ml.

The delay in viral rebound or a delay in an increase in viral load is any time frame which is
likely to convey clinical benefit and may be measured in days, weeks, months or years. As
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reduci ng or delaying viral rebound in the absence of
ARDT. To be "effective" an "effective anount” of the
instant vector is administered. As used herein an
effective anbunt nmean a sufficient anmount of the
vector to provide the desired 10 therapeutic or
physi ol ogi cal outcone. Undesirable effects, e.g. side
effects, are sometinmes mani fested along with the
desired therapeutic effect; heric®,~™ a practitioner

bal ances the potential benefits against the potentia

risks | termning what is an appropriate

" QF?‘BBIEE?FE%Q%%MM. aveRge remdimann iral doad foresINGEty rédeiving the full
adgsths j [ wi |l r fom subj ect to

subj ect{ a?ey p‘g%sdiaﬁgﬂ & Qsﬁtaﬂecog’p?é@e%‘,d cWagmopitored gver the 20 weeks of

c therstudyl durimgoivithdrawalf fré Qnél FeSoViiad Beragyode Of

admi ni stration and the like. Thus, It rmay not be
possi bl e to specify an exact "effective anount”.

HRuNRIS, véitoraP js s ef tlve amount’ i.n any
i ndi vi dual ca@g %yaggﬂ}a:ctoé‘?ﬁ%derﬁnep e’B%SP%‘f’SﬂS vectors are

sRipox jon enthopent vectora gwhich ydd @iot irBslicafe Bfick ! .
r esent irgl?enti on c"'lale?g'tbgf hiifhan subjects. A

| ecul es of the _
f]%r rrél}ﬁ %‘?2 Fr ?ﬁnﬁim@%t"g@% dfdofmipen yectahi(ERVar Bxemplary fowlpox
preeas age FPOOMB RecthR o I+ pharnaceyt i ca .
&ﬁ)zf%gdi ng techni %uesgaé%gl?h?gﬁ I]el%ag\l?‘f&og?'cl %@Wﬁwglﬂ?}}?ﬁ?‘m No. WO
eutical Sciences, 18a’" Ed. (1990, Mack

Publ i shing, Conpany, Easton, PA, U S. A ). The
conposition may contain the active agent or
dhar partieuitile airkférrag eaboah tSidfbind 16 Ve a .

hese conp_osiqjti ons may con%rt’islgg,%cgé?%gasggﬁ%{ﬁdoﬁomg%gf%m'lz’ IL-2,
O d Bt 0 doyirs stecave sffectons had WRGHEHS itkeabdfy [FNy is exemplified herein

bl xci.pient, carrier, buffer, stabilizer o
%@ﬁ gﬁlﬁﬁf g? f%cbgwi e 31t$, derivagives arglanhloga e prafesred.
shoul d be non- toxic and should not interfere with the
efficacy of the active ingredient. The carrier may
sadferred Wmhmt@m nfcIddeMma(?bgp@daal By% %Hiﬁé‘?egﬁdﬁs%féﬁted from gag,
BLE y%dogébcdo ired,. for admnistration, e.qg.
i nt favenous, “SF 4 °8%%8 at hecal , epi neural or
parenteral . Intramuscular- 30 adm nistration is
gre.fe rled. -36- For oral admnistration, the conpounds
e oMt ot oo ancddedLylght SaaloRp Oding rgions. A
‘gusp%nsinons grag%ﬁg?ﬁ‘%’. I n preioari ng thé ’
conpositions in oral dosage form any of the usual
armaceutical, mredia may be enployed, such as, for
EE%PFS”? ,E%\/Eﬁ?%wusg‘ﬁmrb, oil's, alcohols, flavoring
agents, 5 preservatives, coloring agents, suspending
agents, and the like in the case of oral liquid
In‘a further embodiment, the recombinant vector of the present invention is administered in

conjunction with ARDT. By "in conjunction" is meant that the instant vector and ARDT
are used together but not necessarily simultaneously in order to improve treatment
efficacy. In accordance with the present invention treatment efficacy is improved by
providing an alternative or additional treatment to ARDT wherein the deleterious side
effects of ARDT are reduced. Specifically, administration of the instant vector permits a

treatment protecol to be conducted in which anti-retroviral drugs may be taken
intermittently,
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preparations (such as, for exanple, suspensions,
elixirs and solutions); or carriers such as starches,
sugars, diluents, granul ating agents, |ubricants,
bi nders, disintegrating agents and the like in the
case of oral solid preparations (such as, for exanple,
powders, capsules and tablets). Because of their ease
in admnistration, tablets and 4stules represent the
nost 10 advant ageous or al dosadg unit form in which
case solid pharmaceutical carriers are obviously
ggglqﬁgq. | f desired, tablets may be sugar-coated or
erdinglyotheqaesept inventien provides irmegeorabinant eecinstdomprising a sequence

; 1 Q.. iy t | e age .
AL En SRS AR B ' ARG, b pBASSRS cnocin o
Ctokirel bowi fupcional denselgg pert, oderiviatiee Wr adidgueithereof, wherein upon

See for, exanpl,e, | nternational Patent

AN SRR o R Ubine) GEYIRsRlo TRl 1986 a4 el of ARDT, said antigons
afteiprédsbdid Abget (cBls ARTRAY Ry iR b ?soéﬂd&gxsfélgi:?ﬂ%trainaed or prolonged

phar maceutical  carrier and admnistere
a8e101 whiloARDBisopidhdrawn. ||| ustrative of suitable
carriers are water, saline, dextrose solutions,
fructose solutions, ethanol, or oils of animal,
Vog tHealvioldanté of GMIHLBE st v8tBr mAY BeGafiniSlerddPDELGe SQuring, after or
ontain _other ingredients, for exahple, preservatives,
etveg dHAT /59 agents, sol ubilizing agents, buffers and
the like. Wen the conpounds are being adm nistered
intrathecally, they may al so be dissolved in
brea @beferspd aspect, ithe preseki émaation provideta imsthpd oF @eallent or prophylaxis
adm ni.stered in a therapeutically effective ampunt. )
$prepnsipg ihe admipistetion af wvester cumprising neequance afimycleotides encoding a

: 5 & i 11 de . o _
AP B0 i DR, 2350 tcion
romolog paitpdetitativeeart amibdgue ethereofl it iconjanctioanNwithSABBIT wherein said

B b Pt SSESRE B b oS0 or detving

feglaebéundiin lshid Sﬁgﬂg{.ti on of the individual patient,
the site of delivery, the nmethod of adm nistration

and other factors known to practitioners. Exanples of

e [ l.s c be found. in.Rem ngton' s
h]g Pfr?g%geﬁcf ?s?g?t, g@.llgjéngéézgag%n gg g}einsta%tovchpf_eﬁ%ctwel)g prevents or freats one
& merenfthy eyriptohirfdIVNgfdckies spAgDSITY be used to

deliver the active agent nore specifically to certain
types of cell, by the use of targeting systens such as

A dag bi6n drb300 i e -
BB S5 aSSlr R ISP BB A Fpopvia
¢aguprisieg thepidatihistration of Dvectdr domprisingth seghenceiof ucleotides encoding a
rg%ujretoo h;l%{]adosaetor i f i,& woul d not ] .

retroviral antigen a sequenct of nucleotides encoding a cytokine or a functional

homolog, part, derivative or analog thereof in conjunction with ARDT wherein said

method is effective in maintaining a low retroviral load is a subject or reducing or delaying

viral rebound in a subject.

In a preferred aspect administration of the instant vectors effectively prevents or treats one
or more of the symptoms of HIV infection or AIDS.
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5 otherwi se be able to enter the desired cells. Cel
based delivery system nmay be enpl oyed such as
described in U S. Patent No. 5,550,050 and

I nternational Patent Publication Nos. WO 92/19195, WD
94/ 25503, WO 95/01203, WD 95/05452, WO 96/ 02286, WD
96/ 02646, WD 96/ 40871, WD 96/ 40959 and 10 WD 97/ 12635.
The vector could be targeted to3gells har bouri ng

| atent infection or expression”of expression products
could be imted to specific cells, stages of

devel opnent or cell cycle stages. The cell based

dlay 3 (elated aspectk the presant inyeation prayidesapnathod of tsatment or prophylaxis of

PR} e RadY pat . red site. Aternativel t he .
a‘%@? rl=tc:D_() ul emguanilﬁllsgggﬁ% OSrF X\ec%?)rr gYnPaYre fao’F%Y‘FIEFF of nucleotides
cacedingi ® ettevitah antigén vd faossfubiceadf anéleviddseheadifBla cytokine or a
podu&;&lln, or 15 targeted to, the cells to be )
tfuagtional hemolog,part,y deriyative ror analagnepshesenf i spnjvaetionnwith ARDT

. . . N .
Nenertlp 47 aohid o srtelhi B ohBlniidp by RARYIAP1da"in @ subject or
ireducing ondglaying diral mbowidindheabsenckusf ARDAY al | evi ati ng

one or nore of the side effects of ARDT conprising

the adm nistration to a subject of a vector 20

CRoTRe | "6t ve" SR UEMtive fanfbitmte 8t Hileqm Wéétpﬂ isaa%ministered. As used
retroviral antigen and/or a sequence of nucleotides
dieeiniangeiiectiye amonat meoan a spffindent anmwiunti of theavector to provide the desired

AR s, iyl BRo g Bnfiisble sty 2R £ anr sometimes

tmanifestbdcslong witt thel ddsered ﬁﬁe@ﬁedmrﬁf&i; hédiRe,Sh YRactitioner balances the
effects of ARDT. 25 In a further aspect, the present _

el diengfit, peniast athfrepefeatialf risksdin i deteramining | whataisi Ay appropriate
?’Eﬁ'ect?fe. é@&&tqfﬂe@aﬁi o n t{aﬁﬁtfﬁeg?lgnw ftlc%?lmyaﬁ&ﬂ] fequired will vary

e admnistration to a subject of a°vectol
domp silsjectgosubject, depradidy onibe 8péoieks sgemnbgineeal alinical condition of the

rejroviral antjgen and a sequence of _ nucleotjdes | .
Skise i Ghadsknmuation aad (o BEs. e HePAY, 8P he possible to specify an
RRAT! REfectd hmBintN"ALRABver Qﬁraigltognfafér neAfebti P aﬁﬁe%t“rig%%y individual
conditions sufficient to Co-express sal c? sequences an

©c8se Juay drudleteoningtl| byi ese afnerdirargoskilloin tthe @t dsing only routine

: . ARDT. -38- In another aspect, the present
%%%%?#‘?%%a%qow des a nmethod of reducing or alleviating
one or nore of the side effects of ARDT conprising
the adm nistration to a subject of a vector

ddsgrrlerwgs af theyprssans invention |cen thedformulateddinrphasmaceutic compositions

. ' ' | eot.i des. .
S St SR o B4 S S .
Seé f for epahple PR emingipr’ € Pharmaseititab Sejuasre R R4 (1990, Mack Publishing,

reduce or_ all evj at e or. nore of the side effects of
Q%Balpany, Easton, \ﬂf, %ﬂ) The composition may contain the active agent or

pharmaceutically acceptable salts of the active agent. These compositions may comprise,

in addition to one of the active substances, a pharmaceutically acceptable excipient, carrier,
buffer, stabilizer or other materials well known in the art. Such materials should be non-
toxic and should not interfere with the efficacy of the active ingredient. The carrier may
take a wide variety of forms depending on the form of preparation desired for
administration, e.g. intravenous, oral, intrathecal, epineural or parenteral. Intramuscular
administration is preferred.



10

15

20

25

30

Preferably, said vector is a poxvirus vector. Mre

preferably an avipox vector. Still nore preferably a

fowl pox vector. 10 In a further preferred enbodi nent,

the cytokine is IFNy. Preferably the retrovira

antigen is gag and/or pol. Mst preferably H V gag/po

is enployed. 15 In a further preferred enbodi nent,

the present invention provides g nmet hod of reducing or

al l eviating one or nore of the” Qde effects of ARDT

conprising the admnistration to a subject of a

f ow paox vector conprising a sequence of nucleotides

dies cialadminivtration, tas corapainds sgqbefﬂrmulﬂteﬁmm salid aidiquid preparations
81?% Q%Jsgjr%g %111 ta ieg.o é:ée%ag nsalgox@v %ngﬁﬁenaat : Veirqgg or emugslons In preparing

m«tnmpomoﬁmﬁﬁ iogdl ediisag® 61, Saeiy" 65 theSbugl] §R&Hﬁ66t&ﬁ:aﬁﬂ:féd1a may be
o reduce or alleviate one or nore side effect of

DY Cfl, oSS dés,eff%ceﬁ@m@ks Amtprsarséycﬁbm%salamlar favoring agents,
‘ffééenhﬁ%@ c'o[b Pagtnt 6mﬂ%e&ﬁgh"fah%%t?,‘”%ﬁgthﬁutlﬂce in the case of oral liquid

Frmtation,
ipeetiagationg Lﬁlmchra,s, foraxample; sasensibhs, elixids a&;ﬁaﬂuﬁﬂrb}; or carriers such as
tance Tr.eat ment . a S

h
sifhrsnehe CuGHHS e g Rgents PO DIe, disijegrting agents and

Phié ké'th (e GasY o3P iaggr\ﬁégrﬁn
duri ng ARDT goaf t e%divvl hdr awa 6436(,%\%%%%“%%%@? ofg&g(rlers, capsules and
aablets). Mecpyser ofatheiyreass mm«mﬁmmmmletseann bdp#uhmeﬁresent the most

" f L r angj rom S to sever nont h ,
3aPladiin® orhl MRsagh A Jikt.c B hioHopass; SHYCPRmREcal carriers aro
ebpicublynegsiomd. & dadtea) @bleismsly bbsugteebaitd BR¥nfc-coated by standard
adm ni stered in prime ‘and/ or boost - fonnat duri ng this

giegentoan hs\earapsulajad, ta maksait stable to passage through the
40 08, e S 6 B o i

pawicerfiderfgr ex3@aplé, IntehetioARatart Pablieition INo; WAOSSH 1698,

t he conbination of anti-retroviral drugs which
effectively al so reduces the side effects of the

FoepireRiata3 adﬂnﬂnl%dftﬁ)'naih%(toﬁ@%ﬁﬁ& rfa) %d@{il%é&ﬂ{ a b{l‘%ﬁﬂ‘:@ﬁﬂal carrier and

extends to the use of ubj ect “vectors I n
Administered as cithera saluficaoen Budpensmm dllustratioe pfisuitablencarriers are water,

{ %Rgg?éein c%lﬁﬁq msnt E;B:{ o@g@g)ﬁgf@gfofa‘ animal, vegetative or

ﬁ)hﬁha:w drigin, |'Ihe!3<ih?néﬁﬂ@ﬁ hlso Ehigai SR M bdlléﬁlﬁtfo?’ Example preservatives,
broadly contenpl ates the use of a vector conprising a

& agentsy étp @bﬂlrzma&m@o dluﬁgrsaaltcbtheohkfr aWhenttheyeompounds are
di
cyt %%E%’Zm%tr%g unc ﬁaﬁleger PV dag 9 vecgssﬁ |“'2>§gfe§%?ﬂ’m6'rﬂ“‘d

anal og thereof in the

The active agent is preferably administered in a therapeutically effective amount. The
actual amount administered and the rate and time-course of administration will depend on
the nature and severity of the condition being treated. Prescription of treatment, e.g.
decisions on dosage, timing, etc. is within the responsibility of general practitioners or
specialists and typically takes account of the condition of the individual patient, the site of
delivery, the method of administration and other factors known to practitioners. Examples

of techniques and protocols can be found in Remington’s Pharmaceutical Sciences, supra.
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manuf acture of a nedi canent for use in a nethod of
reducing or alleviating one or nore of the side
effects of ARDT. Preferably the subject has previously
been treated with an anti-retroviral conmpound. The 15
i nstant vectors may be adm ni stering before or during
ARDT or after withdrawal of ARDT. Wen adm ni stered
before or during ARDT, ARDT may §ubsequent|y be
wi t hdrawn and i n accordance vvitﬁ the present
[ nventi on, viral loads are maintained at a |ow |evel

e.mlisence of ARDT. 20 In accordance with this

Y tREgeting é]i’ﬁr fpigs may be asebioydeliver thewastivoragens more specifically

Vi vect.or
o plr;’g ee11 Iy £ o Sfﬂfa['p%%‘é SSptsh'speK a3 apiadies or cell specific
digands.r a‘argatrhgdmaynbe tdesirablé clior ne viafiefybF . rei¥onb,eab| if the agent is
t.he re VI raI gen i.s . gag and/ or pol. Most

p%f’%ﬁp 2 S éé;‘tp\’ff’ vld qtherisespanire 290 highor dosage or if it would not
Idth@“ﬂéeﬂieedvl@ﬂ) ﬁﬁ&oﬁb H@é?fed ckfl¢ Present invention

provi des the use of a fow pox vector conprising a
sequence of nucl eotides encodi ng H V gag/ poI and a

| i |
ﬁéﬂr?[’?{f géh\%gﬁtﬁ% o des e Co%}ﬁgﬁgg%‘)ﬁ pcq tdltj%g%.s. Patent No.
BE5B.0,060 atich hﬁérrauﬁﬁﬂlmfpubh@ﬁndﬁsﬂob L) ?Eh%‘fés,.ogro 9425503, WO
or alleviatin 30 one or nore of the side ’
eQS? ‘ﬁ@@é 10 ﬁﬁ@$452,4w0 9%40@8@&(@ Q6H93646,5W EIE/40B NG 96/40959 and
iy i S pr dose
g?ﬁgag%oos | ng og(éh& agéb?%g%eﬁl atﬂ ‘éélg} H%nglgng.r&@tegemfecnon or
apptessﬂa]b bﬁexlﬁ'esmmpﬂmﬂhas cﬁlﬂdmetllrﬁll@ﬁlew%b!clﬁs QB]H’S’ 'sﬁ es of deveiopment
fro ;ﬂf‘r‘s tJ to about "1
nBo See stages- el rbése&’dji‘t}megd smerpr@vdqgm@ e:o bo. lmplanted in a
0 tyi o
9ﬁﬁétﬁ‘é”b6d3£ Eﬁ%éiﬂbﬁregl S:fgﬁ ?‘glﬁexﬂéﬁ\fé}fy gtggdd%ﬂtf hﬂ)& inistered in a

may be adm ni stere
dresarsos lfbmmjblecmnmwmtcetheaacmve rformbyben activating agent produced in, or

BRSO B 16 B HiRlere o doF R lngt woBen Eatinbmplication No. 0
RES)7PEA afill Thterrdfiensli Pagint 9hbl&t%ﬂbn1\%0%'9@ﬂ)7@gées may be

the sane as primng doses or they may be nore or |ess
concentrated as indicated by the exigencies of the

tructs fromabout 0.1 g tg I, ,
B s dpock- e Bt RN er 4 B08H SHradbiarhrofleviatng one or
tmncﬂg' ofithegsite péfccts axf. ARDE dbhgf:ﬁtﬂg 1he \4RtihiSfatich fouﬁ 5tEct of a vector
descr.i,bed bythefoll? g non-|l1mting Exanple
comprising a sequence of nuc eotldes encoding a retroviral antxgen and/or a sequence of
nucleotides encoding a cytokine, or a functional derivative, homolog, part or analog
thereof, for a time and under conditions sufficient to co-express said sequences and to

reduce or alleviate one or more of the side effects of ARDT.

In a further aspect, the present invention provides a method of reducing or alleviating one
or more of the side effects of ARDT comprising the administration to a subject of a vector
comprising a sequence of nucleotides encoding a retroviral antigen and a sequence of
nucleotides encoding a cytokine, or a functional derivative, homolog, part or analog
thereof, for a time and under conditions sufficient to co-express said sequences and to
reduce or alleviate one or more of the side effects of ARDT.
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-41- EXAMPLE | Random sed, Pl acebo-controlled, Phase

I/11a Evaluation of the Safety and Bi ol ogi ca

Activity of Avipox Virus Expressing H V gag-pol and

Interferon-gamma in HV-1 5 Infected Subjects. A

clinical trial was conducted to establish the safety

and i mmunogeni city of reconbi nant fow pox virus

vacci nes (rFPV) expressing HV ggg-pol or

co- expressing H V gag/ pol and ~“fitfan i nterferon-ganm

(IFNy) in HV positive subjects taking conbination
drug therapy (ARDT). A total of 34

nt i Y’k}%retroviral s )
S[gtaing L 235l st REgsenh vertion provideha otethddbyf redurdieg oredleRiating one or
SB6reCst idal @fdotO Lood.tests regularly over. .
si X rmn?%g.dyPat | en?@Am ipn B ghet %‘E{‘Egéslt‘éﬁﬂért%a subject of a vector

£OWPTSHE Deequence b maglestides ok Wirefr@rdl rahﬁbelp?!dﬁﬂda sequence of
ry, 2003 (virax.comau) the

d 17 Feb
@gf ggﬁ‘g%n%lﬁpg‘%grq %Ytogﬁﬁir g’gﬁé@Q pad unden conditions sufficient to co-express

shidFel @shcePaiPRGbdide d f LRl Al
participants receivi né%%&e O?E%%Egmf sggfegeg;t’s of ARDT.
Bi ol ogi cal Activity and Extension Study to Assess The

e F O ical .20 Properties of a Therapeutic
PRRieteb % U VeRloR M & Procwiis o Gh Mare restheshly wipmscvestor. Stll more
Yreferablyr £0Wlpoxvedidd | centre, randomi sed, doubl e-blind,

pl acebo-controlled trial recruited H V-infected
individuals treated with anti-retroviral therapy (ART)

gpéhﬂ.glegg#erf@!rry \:nf i on. who. mai nt ai ned

contr ol Vi r%ghy%dp |e§g%4°o‘f¥t?]ﬁ‘ea’§ Wral |oad < 50

copies/nL) since initiation of ART. Subjects were
arms: diluent al one

dom sed te%ﬁone of .three stud
%%?"58 oﬁ’f’- reftepiyale ApHgens isngag-RNd/gn grobol Mogtaptefarbly HIV gag/pol is
afpliedict - PC) or rFPV expressing H 'V gag/pol and
IFNy (full construct - FC). Vaccines were adm ni stered
by intramuscular injection on day 0, week 4 and week

13 e BRI il s et eptminaies  mvthorhogredcing o
siediting!chover oripan 1M aR0Bbds PR IT G Hde Y Uallhisation o «

-42- ag determ ned by CIL response or

subisst B ggpw};@xlt tﬁomaomls?da Beﬁlnemiasef nﬁdh?dtiﬂﬁ? w'tlcfoﬂlng HIV gag/pol
0. We al yses, of saf et

dgga%gsgiﬁ%lt@ﬁ;@e\;\!g?ﬁglceggg%sl eﬂué‘ogigg E}}gN-'y or & fumctional denvatlv%, homolog, part or

analog thereof, for a time and under conditions sufficient to co-express said sequences and

to reduce or alleviate one or more side effect of ARDT,

The side effects of ARDT are numerous and are well known in the art and include, without
limitation, nausea, vomiting, fever fat redistribution, heart disease, liver disease and insulin
resistance. Treatment and prophylaxis regimens are tailored to the individual and include
priming and/or boosting with the vector before or during ARDT or after withdrawal ARDT
and before or after re-initiation of ARDT. ARDT may be withdrawn for a period of time
ranging from days to several months depending on the level and extent of side effects
experienced by a recipient and the vector may be administered in prime and/or boost
format during this period to maintain low level of viral load. By reducing viral load the
methods described herein are useful in increasing the time to restarting ARDT, preventing
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treatnment received. Al analyses were perfornmed using
"intention to treat" nethods. 5 In this trial, 35

el i gi ble subjects were random sed (12 pl acebo, 11
PC-rFPV, 12 FC-rFPV). Al but one subject (placebo
group) received all three inmunisations. Al 35
subjects conpleted 52 weeks of follow up. No
significant toxicity or safety ,oncerns were observed
during the study. Episodes of d&tectable HIV virem a
(eight episodes in five patients) were infrequent

ﬁﬁcdr os?%j 52 eks of study and there was no

] F‘PWEE _ B:; BHEBINE, shwgse lmhgrc?ﬁmsnauggoﬁ gn%g:ﬁmvg-al': gmgs which
eFfeetpivii n C i ne an

gr oups f@\n&%ﬂ B%S?Eeiggﬁggl?gt%ﬁﬁ}eﬁeagﬂﬂ 4l V gag ELI SPOT

responses (tine-weighted nean difference in change
anti-HV

ro;nlb el i net = -56 sfu/106 PBMC, p = 0.062),

g5 P%ﬁ‘p‘ﬁﬁfﬁ‘ dhe pEssset ivention,exfends tor thawsewof dhet mibjevt mectors in the
nfinfifRERRS OF i d nfelfaRRnt . =. 4 4.S|. =

0.337),. a%t ia?HI Vgag | g‘mkop?glc#’@%ql\/glﬁheé&?ﬁ%é%me treatment or
Prapkydaxisiof airetgovizd o efnflesymiptoms abs6diated eheréwith.

baseline = 2.1 SI; p = 0.778). No additional anti-HV

anti body responses were observed during follow up.

IVéntespedd the praaf inventiiH b ] | .
det ected, i n all)lil I PC and F(P IPEC? F?Ie g{ﬁ'f@%%se%\ggé §fgxactor comprising a
Sqgeedice (el yclgotidee eaeading mn?ﬁ\fil‘ﬁearﬁigaﬂmdb‘;/ax:gaqnence of nucleotides
HaJ! e onor L.astin eactive anti-FPV
eHoBifie 3 ERioRRC0 % Hind BT BB, hiRSloe Batircamalog thereof in the

mpnuiotes. of 20nédipirheait fotiidei i @thétRod Qf’z‘éﬁ{l&ﬁg Ei‘ gl?el}ré%/nn\%)éle or more of

| acebg:- contral | ed 20-week extension of t
thggﬁ‘gﬁgﬁg%}sf’ A&%ﬁn ne the effect of inmunisation with
reconbi nant fow pox virus vaccines (rFPV) on neasures
of HHV replication foll ow ng cessation of conbination

Prafrenabl thevaubjeict hashpresiopslyARTER treRie Wiith! & ¥n@RERdviRH compound. The
re re-consented on_day O, prloP0

- bndivi dual s protocol, !
‘“?@g‘? o‘;ér%goé'%ilgg% g’eaafﬁ%‘ag?rw@ B REtdusing ARDT or after withdrawal of
ARDIT amWher akiniifisRedd BRfdE SCaRESANGEDYH ejr

ori.gi nal randoni sed as'g{déﬂncgngﬁq%{@l uen,tf'1 é*%?g tiay subsequently be

8yd in pruprdanse cuith the peser agyention, {ipalrToady are maintained at a

] - expr essi ng gag/ pol an
°?ﬁ?§%¥@ﬁ%%?8§%%8{wﬂ construct - FC). Al ART was

ceased one week follow ng i mmunisation. Virol ogical

Iﬂand | mmunol ogi cal nonitoring was nonitored frequently
F%?O‘Z%"%&’R Isiagpect phtheiivantion. prefesatdy) spid vemtor is a poxvirus vector.

Mered i.fél'hbwaa% Ee- el gh ynder the curve change
froﬁ?pl asfma W{@L% p\?%r%g)tm“éls[aylar%éﬂﬁ?ﬁ ygetor.
rei ntroduction of ART. Secondary endpoi nts included
VL -43- . .
In b 2Ordt pre%erred embodiment the cytokine is IFNy. Preferably the retroviral antigen is
gag and/or pol. Most preferably HIV gag/pol are employed.

Accordingly, in a preferred embodiment, the present invention provides the use of a
fowlpox vector comprising a sequence of nuclectides encoding HIV gag/pol and a
sequence of nucleotides encoding IFNy or a functional derivative, homolog, part or analog
thereof in the manufacture of a medicament for use in a method of reducing or alleviating
one or more of the side effects of ARDT.



after cessation of ART (post-vaccination pVL
set-point), kinetics and rate of pVL recrudescence,
median tine to reinitiation of ART, CD8+ T-cel
responses to H'V antigens and CD4+/ CD8+ T-cell count
changes. 5 Twenty-five (71% of the original study
cohort consented to participate (placebo = 7; PC = 8;
FC = 10). Antiretroviral therapxomas re-introduced in
7 patients (placebo = 3; PC = 3" "FC = 1).

| muni sations were well-tolerated. One patient (PC

.enced a transient grade 3
?ﬁf &%%ﬁﬁlﬁ |°3nY‘TPé?nﬂrYe1§cﬂ fpsmatfor adwinistrasion s ratpmﬁing dose and/or a

t L
vveeks Wa?algggrd(ﬁg 7 5; [I%%%aapghaaq:ge p%( &%3/33@191% unit dose may
P@mpﬁs%\&@nbabmmﬁdo epepﬁﬂtto wbbut I K 1o @p@ﬁgrﬁ M0€Bosage regimens

ents to placebo)

atﬁ° r.ecip
I e Wel gFﬂB’@“H& CRUmYE Wmﬁ%wﬂe@dmngaldtnmsmanons may be
admiristemdsSdaiB %ék?ﬂ%]ﬁwn%hp % (&60%6’)}) snﬁ@ﬁl 3{.1%156 intervals or may be

é160 9) for pI acebo, PC an respectiv
ongfedy, re dr&myﬁ@@dﬁy%reﬁgmﬁgt@f the situation. A preferred

pVLﬁ?é;g%secopl es?ﬁfﬁt R d at F‘gﬁf é%oﬁ@m&ggsemwbﬂhe same

ascpripingdoses Oﬁm‘dyaﬂai Be k’fbr@ |o?‘Ir§.s§ %oHéh%uﬁi&ﬁ‘ Bqﬁ?}&tgg %531%: exigencies

(gfeh{ect bl e pV zard ratio 21, 95%
?‘r@ b copjtricts, aﬁ‘¢mrﬂb@ﬁt ARTpgas hahg of vector may be

10 HdrilinksSdrkd Elllt‘ﬁI ifferent in FC and PC
recipi ent afaggff Q’E%@g zard ratio = 2.08,
95% ClI 0. 49 - 9.31, p=0.338). Recipients of the

petru t F V i, muni zat i on experienced a

W&’F%ﬁh gtveghe SF @}E ch eabRskiethe felloving poedinsitiog Bxmaples.
PC r FPV or pl acebo. Specifically, the average maxi num
viral loads for each of the groups was as foll ows:

pl acebo group-67173 copies/m; partial contruct
group-68841; and full construct group-18897 (see
Figure 1). Unexpectedly therefore, notw thstanding
the | ack of any denonstrabl e i nmune response in the
early part of the trial, in the absence of ARDT,

adm ni stration of the vector resulted in an
approximately 10 fold 25 reduction in average vira

| oad and therapeutic effect over the 20 week peri od of
the study. As specified above, retroviral therapy was
re-introduced in a total of seven patients, the seven
conprising three fromthe placebo group, three from
the group receiving the partial construct and only
one fromthe | argest group receiving the ful

construct as shown in Figure 2. 30 The nucl eoti de
sequence of the insertion site of the vector of rFPV
gag/ pol IFNy trialed in this study is set forth in
Figure 3 and is represented in SEQID NO 7. -44-
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Those skilled in the art will appreciate that the

i nvention disclosed herein is suceptible to

vari ations and nodifications other than those
specifically described. It is to be understood that
the invention includes all such variations and

nodi fications. The invention also 5 includes al

steps, features, conpositions rgeferred to or indicated
in this specification, indivTﬂ ally or collectively,
and any and all conbinations of any two or nore steps
or features. -45- BIBLI OGRAPHY Al tschul et al., Nucl.
Aci ds Res., 25:3389, 1997. EKAMPL&Esli an Society for

H vV Medi ci ne (ASHM - 2001, Australian Antiretroviral
GQui delines, http://ww. ashm org.au. Ausubel et al.

RaudomisedPPhicebolcontrollbd) Bifuse LTI PEShRd¥ion 40 e YifefYan¥ Biological
Eﬁ&?vi' nc, ,1994- 1998, Chapter 15. 10 Bonner, et al.

ty obAyineEYirug Expressing HIV gag-peland Intetfieron-gamma in HIV-1
Anti bodi es: A Laboratory I Spring Harbor
Laboratory, 1998. 15 m%%?@&“biﬁé.tg J. Mol. Biol.,
5:109,1962. Melors J.W et al, Science 272:1167-1170,

1996.. .20. Paul , Fundapental, . J nol , 3 dEd., .. )

f’é&ﬁ?’f%ﬁ‘ﬁ@&@é ﬁoﬁﬁﬁﬁwﬁ%@w&@d IpympROgenigity of recombinant
IR WA RReinbO LD V), skprebiing HIY R poFor Co-cABiLan(AE IV gagpol and
human wderferongpmns (IFNY)1in ADE epasitive pabjedts utekingc tambination anti-

-ERFAGL AR eB0Y SFHRL A5 Bt TeRl SOl 51 in which hey
retefvedal devies opijdctiohs ambblogd &fststﬂegtgaﬂﬁ byt thoneh3! PESts continued

and/ or the cytokine, in the manufacture of a
t%@&ﬁééﬁ?éﬁtd ai-reteoviral thegapigs theaugbauhihe irialmesiodu ghscannounced on 17

Febivlary, 2008 \VitR cdh H9) B ThAWr Hfs Hf WitfeaRld Mb! SWRE Eonstruct elicited

a specific immune response in trial participants receiving ARDT.

EXAMPLE 2

Safety, Biological Activity and Extension Study to Assess The Anti-retrovirological
Properties of a Therapeutic HIV Vaccine Candidate Based on Recombinant Fowlpox
Virus (rFPV),

A multicentre, randomised, double-blind, placebo-controlled trial recruited HIV-infected
individuals treated with anti-retroviral therapy (ART) during primary HIV infection, who
maintained control of virus replication (plasma viral load < 50 copies/mL) since initiation
of ART. Subjects were randomised to one of three study arms: diluent alone (placebo),
rFPY expressing HIV gag/pol (partial construct - PC) or rFPV expressing HIV gag/pol and
IFNy (full construct - FC). Vaccines were administered by'intramuscular injection on day
0, week 4 and week 12 at a unit dose of 5 x 107pfu/mL in 1.0mL of diluent. Follow-up
continued over 52 weeks, Primary endpoints were mean change in CD8+ effector function
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one or nore side effects of anti-retroviral drug
therapy wherein the antigen or the antigen and the
cytoki ne are expressed in a subject and are effective
in maintaining or prolonging a lowretroviral load in
the subject for a period of tinme and are effective in
preventing, reducing or delaying viral rebound during
interruption of anti-retrovi ra‘i drug treatnent. 2.
The use of claim1, wherein tH*Tetrovirus is HV. 3.
The use of claiml or 2, wherein the vector is
@d%g}[ﬁt e@%dséﬁLa subj ect_exhibiting a |low retroviral
580 P <- G- respanrse GrELINPOT assap fiomnbaselingto week 26 and increase

vira

ihhNiegagial ichd F68 . Of Lyl pr .2 erein the

q\% ‘qtng rt is ad gﬁfﬁg}ﬂ%ﬁt °tq“{5°%‘é r??u BF‘&!W%%?@S@ §ypainty wes according to
Dt yegelve pnalpsestwere pERGHREA Rt 'Shtent "

anti-retroviral drug therapy. 5. Thgigusew%?oncﬁoatfer% f‘eﬂwds‘

2, 3 or 4, wherein the cytokine is selected fromIFNy,

In Ithis2rial, 135 eligi ' f. claimb
A\gﬁ rein the l’cg;/l?igllg‘llﬁg&f sIVJPe féﬁ}’ﬁm‘?m%@ ﬁ@g"lﬁg lilr#ﬁ'élil"\?evso*z FC-tFPV),
ne subjert (plasebo ot mesivey all hr i iifishifons. All 35 subjects

cSHf i reqi.on, seg] ected fromgag, env
pol Sed sDhvdtis g?ﬁodﬂ)%@ﬁ?gﬂ% ?‘%‘%"%@W&B‘ré’fy@t Sgﬂc’g’l conéerns were observed

and pro co
dunisgdhe stutlp. Ejsisedediof dst i ' C by ga .
@g/ or, pol c}gdi ng regiegﬂég%e%yﬁsﬁ%glggg%%%s% fivepatients) were
TOSHTBE 8P70ss ke St wesksr ofsstudy iapdrthers wae ad adiffeknsd etween vaccine
granghsP Th i i fHN. 10. The use of any one
of el ai;ﬁc\?a;egg% 5"%@@? ﬁ‘ffeﬁ%‘cﬁ% fyega tﬁ% sewbined BG and FC groups
r patienyse coor antillIv T l.aj er.ej.n
diFRS ey &oxhvi ru veg‘ﬁ)r, i s EQ% (L)!%\/IEIpSgJE) .I\S/ilr%%Bn\%‘ge)sct( S-Wejghted mean
I us;@gﬁﬁg P8Ry s gssling “coﬁﬁpfﬁlélﬂﬁgPBgﬂé;qpeﬂqpoez), al%ﬁ-HIV p55
ymysh RSive R 0 Hl i i gen,. a sequence o
4 %u _egt i d0§§3 %ﬁ%ﬁ?ﬁ@%&g’ﬁ‘%@m%ﬂ & ¢ i flgnge from baseline =
“Tioftol Bg;, agtrHVatgag dymphopreliagates | SRR -wei
A Ll <Nt agt R ik veighied mean
medi canmen 1O Ogsline R 2 SEinT 0748, Notadditioptleahti-HIV antibody
regpnrise-weredshsgrvet] ldoria | evi.ate p or .. ..
defBN S 51 dep F1ects ofgiﬁ%@“ﬁf%%%{ P%Feaaﬁb‘fe itz BY Angibodies were
i o G recipienisedt weelk bcarpr morsinted fr28Y @irdtfon of the study.
Vel rebifichts Yenerated long-lasting reactive anti-FPV antibodies soon after

administration of candidate vaccines,

A pilot multicentre, double-blind, placebo-controlled 20-week extension of the study was
conducted to examine the effect of immunisation with recombinant fowlpox virus vaccines
(FPV) on measures of HIV replication following cessation of combination antiretroviral
therapy (ART). Previously enrolled individuals protocol were re-consented on day 0, prior
to receiving a boosting vaccination by intramuscular injection in accordance with their
original randomised assignment: diluent alone (placebo), rFPV expressing HIV gag/pol
(partial construct - PC) or fFPV expressing HIV gag/pol and interferon-gamma (full
.construct - FC). All ART was ceased one week following immunisation. Virological and
immunological monitoring was monitored frequently for 20 weeks after immunisation. The
prirnary endpoint was time-weighted area under the curve change from plasma HIV-RNA,
VL, (pVL) at baseline until reintroduction of ART. Secondary endpoints included log pVL
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rebound in the absence of anti-retroviral drug
therapy. 13. The use of claim 12, wherein the vector
is adm nistered to a subject exhibiting a |ow
retroviral viral load as a result of anti-retroviral
drug therapy. 14. The use of claim 12, wherein the
vector is admnistered to a subject exhibiting a | ow
retroviral |oad prior to comengenent of
anti-retroviral drug therapy. 15." The use of claim 12,
13 or 14, wherein the cytokine is selected fromIFNy,

-12 {iL_Z’ I@E and IL-6. 16. The use of claim 15,
- SPIFALAR < P¥kT rpostsvacringtion PVITHeet-peint)y fkindtits rantb rate of pVIL

Whepidisfench | Al i eguence set )

forth in SI\%%QWEE@}%&WQW@@&@GQMBWSWMalltlgens
PYH+EDBE J5¢elbdmmt clidessi mi | arity thereto. -48-

18. The use of claim 16, wherein IFNy is encoded by a

sequence of nucleotides set forth in SEQID NO 5 or a

Beauyelie: (o0 THEObERA FAELHHIR Bnldigt £ 303 one olagebo = 7 PC =

IP_Z‘gl_o part, deriv r-anal og
s & EdyAttinetrowital therapyr whore-introdacedciaUe ﬁﬁn%faﬁebo =3, PC=3;
Fyhei ﬁl ﬁlpgret 0 or to conpl enentary formthereof ’
under '?gﬁ%l e o‘i"’erﬁe&’?ﬁﬁ?@ar“?% oene patient. (Phegromp) experienced a
ienh 3o i Wagi& retrovir . .
t?r?fg? e%l.?j: encoﬁg& %;b&é&?éaéi ng féggr;]‘fvgﬁ&get% ET% f Hisnttme weighted
glgq" ol ’ WhEr B Ehl}ﬂrpvfagﬁemg'ﬁoi wgﬂgﬂ?r_as 2(80i ?jgr)l}ég'gggh't?l) and 0.96
(gég? and éar;p%; Cladd’ RC' Fesprolively e = 9255, when comparing FC and PC
regpiewtsetoeplacatiop. rRHer e v uigh d
d, o} ((‘}?ﬁl :2 r irong ofghl?ﬁmv. 22.%@%@%%%?%?%“ cell count
, KOs 25 Kﬁ?gﬁ-%mq%‘l%ﬁkﬁogﬁarfer Blacadxe BCpd Rirespettively (p =
0338, wiemDd ] | enge rth in SEQ
D R e hriad O Tl P C b eIpB it 6 HifseBob AL oplonst pad & least one
dﬂﬁéﬁab& p?ﬂ-' é’t@eﬁllﬁesimh)fdum'dg' rlgﬂﬁﬁlsqﬁmm\gh& PAYedifiefts compared to
9 ity.there j or a
giﬁﬁ%‘? Pg% 51?’5‘;1%?/%8%‘39 0 ‘i%’f‘itﬁg? P%é-e dirgdo dRdy 85%, Cbo.4a — 2.97, p =
i fof refiiii . ) i 60% Si M Larity,
bhgy.et gfb ; er:pecﬂb\rllgiﬁy&mé@ A& s@&hslhgﬁf}; s1§19iﬁ’c§r|1t{? élﬁ{azl'enYm FC and
PC recipients compared to placebo (hazard ratio = 2,08, 95% CI 0.49 - 9.31, p=0.338).

Recipients of the Full construct (FC) rFPV immunization experienced a log reduction in pVL
compared to recipients of the PC rFPV or placebo. Specifically, the average maximum viral
loads for each of the groups was as follows: placebo group-67173 copies/ml; partial contruct
group-68841; and full construct group-18897 (see Figure 1). Unexpectedly therefore,
notwithstanding the lack of any demonstrable immune response in the early part of the trial, in
the absence of ARDT, administration of the vector resulted in an approximately 10 fold
reduction in average viral load and therapeutic effect over the 20 week period of the study, As
specified above, retroviral therapy was re-introduced in a total of seven patients, the seven
comprising three from the placebo group, three from the group receiving the partial construct
and only one from the largest group receiving the full construct as shown in Figure 2.

The nucleotide sequence of the insertion site of the vector of tFPV gag/pol IFNy trialed in this
study is set forth in Figure 3 and is represented in SEQ ID NO: 7.




23. The use of claim 21, wherein the retrovirus

anti gen encoded by gag is encoded by a sequence of

nucl eoti des set forth in SEQID NO 1 or a sequence of

nucl eoti des encoding a functional honol og, part or

derivative thereof having at least 60% simlarity

thereto after optimal alignnent or a sequence which

hybri di ses thereto or to a conphgqentary form t her eof

under conditions of nedium stringency, and wherein

the retrovirus antigen encoded by pol is encoded by a

sequence of nucleotides set forth in SEQID NO 3 or

a sequence of nucleotides encoding a functiona

hahekeogkilledrih thé il Vel hﬁ@ﬂ: i in i :
60%.simlarity t Iﬁg?@l o%g?‘&{g% l&(;Htptglﬁ)é ma a*q}gﬁgntgﬁéﬁg?&%m 15 suceptible to
s Fquivaes anl wiedificstipey etber thhe theise specifically ded@ibed, It is to be understood

BTt ehilor BdIGChP Bpetl VoS heR i, T o g, invention also

5 whirerhedes bl estgmy fedtui®s,Y esihPésitinsAfef@yddORX or Vhdibtied in this specification
5. The, use of claim 24, wherein the avipox ’

vecl.af,. S

vit ‘é’d\}@ﬁi’cﬂ" allegtivelyy gskany pud alleeonahinativs of r@yusvwe of more steps or
Cl@ingeL6, wherein the insertion site in the fow pox
vector conprises the sequence of nucleotides set
forth in SEQID NO 7. 27. A use of a reconbi nant
vector conprising a sequence of nucl eotides encoding a
retrovirus antigen or a functional derivative,

honol og, part or anal og thereof, and a sequence of
nucl eoti des encodi ng a cytokine or a functiona
derivative, honolog, part or analog thereof in the
manuf acture of a medi canent for use in conjunction
with interrupted anti-retroviral drug treatnent to

mai ntain or prolong a low retroviral load in a
subject for a period of time, and to prevent, reduce
or delay viral rebound during interruption of
anti-retroviral drug treatnment. 28. A use of a

reconbi nant vector conprising a sequence of

nucl eoti des encoding a retrovirus antigen or a
functional derivative, honolog, part or anal og
thereof, and a sequence of nucleotides encoding a
cytokine or a functional derivative, honolog, part or
anal og thereof, in the manufacture of a nedi canent for
use in reducing or alleviating one or nore side
effects of anti-retroviral drug therapy. 29. A use
according to claim27 or 28, wherein the retrovirus is
HI V.
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30. A reconbi nant poxvirus vector conprising a
sequence of nucleotides encoding a retrovirus antigen
or a functional honolog, derivative, part or anal og
thereof, and a sequence of nucleotides encoding a
cytoki ne or a functional honolog, derivative, part or
anal og thereof, when used in conjunction with
interrupted anti-retroviral dryg therapy to maintain
or prolong a | ow retroviral Ibﬁg'in a subject and to
-50- prevent, reduce or delay viral rebound during
interruption of anti-retroviral drug treatnent in a
B 'lﬁﬁﬂ&AgﬂiyA reconbi nant poxvirus vector conprising
a sequence of nucleotides encoding a retrovirus
antigen or a functional honol og, derivative, part or
Adtszhobertdie Nuol. AchlyRes., 253388M®970f nucl eot i des

encodi ng a cytokine or a functional honol og,
derivative, part or analog thereof, when used for

f j B AR Sj .ef fiects of sig
A bl BoBltynhe HNCMoR i\ S 708} Al G ircVirel Gridelines,
hitpsi{wwwusashecergrauof cl ai m 31, when used for maintaining

or prolonging a lowretroviral load in the subject

during anti-retroviral treatnment interruption and for
Anstbell 613219 CakrleRt PR Mok f .

anti- retroviral drug %hg{nggﬁcu%.m%%ggré@%{nbi r@n@ Sons Inc, 1994
1958 FhapterdSet or of clains 30, 31 or 32, wherein the

retrovirus is H V. 34. The reconbi nant vector of

clains 30, 31, 32 or 33, wherein the cytokine is
Berhers eedl., Buroi Bibbhem, | 46:8%,1974- 2, TNF and |L-6. 35.

The reconbi nant vector of claim 34, wherein the

cytokine is IFNy. 36. The reconbi nant vector of claim

wIBH Pt REH .C ' i i_d.
Hglg guenc&e qJsa&él‘ta’ ?gﬂxg &1 %%qc%ﬁﬁfg R@‘r@&]’ ;tof? l(iﬁwgagpﬁmr Laboratory,
198 uence having at |east about 60%similarity
thereto. 37. The reconbi nant vector of claim 35,
wherein IFNy is encoded by a sequence of nucl eotides
Maeinut ¥, TSERID NG9 Pogy. a sequence of nucl eotides
encoding a functional honol og or derivative thereof
having at |least 60%simlarity thereto or a sequence

MUUS WY B i 811869. 1950, foB, COTP! ementary form

Paul, Fundamental Immunology, 3" Ed., 243-247 (Raven Press, 1993).

Vogt P.K., Chapter 1 In: Retroviruses, Coffin, J. M.; Hughes, S. H. and Varmus, H, E,
(eds.), Cold Spring Harbor Laboratory Press, USA, 1997.



conditions of mediumstringency. -51- 38. The
reconbi nant vector of any one of clains 30 to 37,
wherein the retrovirus antigen is encoded by a coding
regi on selected fromgag, edg- pol and pro coding
regions. 39. The reconbi nant vector of claim 38,
wherein the retrovirus antigen is encoded by gag

Claigfd/ or pol coding regions. 40. The reconbi nant vector
of claim 39, wherein the retrovirus antigen is encoded
by gag and pol coding regions of H V. 41. The

1 '€ onbi n?nt vector of claim 40, V\:hereir}.the retrovirus

- ant't JERET EnROHEYS (XFCLog ACAHEE (38| AERP L2 IEHRYIINS i Tetrovirus
aC iaflti GROMRNE BytoRine! 6F b FudctiorH QdntdIDE) defivafivé Dart or analog of the
functT onal hormaln%g,agart or derivattve thereof or a
s edeleavaras ghtigen angd/crdhel sytokinenig the mangfasturé 094 medicament for use
simlarity.thereto and,SEQ 1D NO. 4 or, a functional .
o B uhdfion WisR iRgefipd Anthaerhar g ey R BABEF o alleviate
amoRe oR iode side \effestsaif anfiaefrodfiYodpig iHepdpy! Wherbideth@afitigen or the
respectively. 42. The reconbi nant vector of claim40; -
whéheégen ¢ eytokine aresexpaessebin asubirct dnd greqpffective in maintaining
en S . eqr | Qrth.in SE
[ DoRaFetp g o B SAR AL 10 loo e tllel o iy & € and are
f ueffectivecin prevenitiag, redacing @ déRiyingaviral eebdipidediringaitertiption of
at | east ,6?%sim larity thereto after optinal
al PEAREHRVIG daigdegimsite” whi ch hybridises thereto or
to a conplenmentary formthereof under conditions of

. medi um stringency, and wherein the retrovirus antigen

2. endbduse dfclaioi 1, whepeinshierttioyiras is&fWence of
nucl eoti des set forth in SEQID NO 3 or a sequence of
nucl eoti des encoding a functional honol og, part or

3. dermh¥abé ¥fclhiiel 9PD, WAMENINE Vedt6PR aaRvariedth 3'subjéct exhibiting a
thereto after optimal alignnment or a sequence |ceh
hy W eRtewiral viesl dead asra resultof antirrptroviesd daug/thempmn t her eof
under conditions of medium stringency. 43. The
reconbi nant vector of any one of clains 30 to 42,

4. wh@heuse phelaifDk ot 2 UwhateimitRE vedtsr igAdmiRered\h hl4Bbject exhibiting a
vector. -52- 44. The reconbi nant vector of claim 43,
wh i% retroviral lggd pasr teicomunepsement of anti-retoatirad drug therapy.

5. Theuseofclaim 1, 2, 3 or 4, wherein the cytokine is selected from IFNy, IL-12, IL-
2, TNF and IL-6.

6. The use of claim 5, wherein the cytokine is IFNy.

7. The use of any one of claims 1 to 6, wherein the retrovirus antigen is encoded by a

coding region selected from gag, env, pol and pro coding regions.

8. The use of cIaim 7, wherein the retrovirus antigen is encoded by gag and/or pol
coding regions.




10.

11.

12.

13.

14.

15.

16.

17.

virus vector. 45. The reconbi nant vector of claim 44,
wherein the insertion site in the fow pox vector

conpri ses the sequence of nucleotides set forth in SEQ

ID NO 7. 1/23 SEQUENCE LI STING <110> Virax

Devel opnent Pty Ltd <120> A4firal vector and methods

of using sane <130> 12521330/ JEH <150> AU 2003905642

<151> 2003-10-15 <150> AU 2003905683 <151>

200Bhe10se16f clairB(8; wheréinOthe Ratrovirisnantigeni isrendoded 5% 1z and pol
1 <211> 1329 > -DNA <213> Human i nmunodefi ci ency

vi rP§ineLs89es » CDS <222> (1)..(1329) <223> <400>

1 atg ggt gcg aga gcg tcg gta tta ago ggg gga gaa tta
gat_aaa tqg 48 Mt dy Ala Arg Ala Ser Val Leu Ser _
d yIhg lgseeg gny e pfelaimss] T 9 whegeinGhe poxwima vactar itan avippx virus
tt cca ggg gga aag aaa aaa tat aag tta aaa 96

GQuLys Ile Arg Leu Arg Pro Ay Ay Lys Lys Lys Tyr

Lys Lau Lys 20 25 30

The use of claim 10, wherein the avipox virus vector is a fowlpox virus vector.

A use of a poxvirus vector comprising a sequence of nucleotides encoding an HIV
antigen and a sequence of nucleotides encoding a cytokine, or a functional
homolog, part, derivative or analog of the antigen and/or the cytokine, in the
manufacture of a medicament for use in conjunction with interrupted anti-HIV drug
therapy to reduce or alleviate one or more side effects of anti-HIV drug therapy,
maintain a low HIV load in a subject, and prevent, reduce or delay HIV viral

rebound in the absence of anti-retroviral drug therapy.

The use of claim 12, wherein the vector is administered to a subject exhibiting a |
low retroviral viral load as a result of anti-retroviral drug therapy.

The use of claim 12, wherein the vector is administered to a subject exhibiting a

low retroviral load prior to commencement of anti-retroviral drug therapy.

The use of claim 12, 13 or 14, wherein the cytokine is selected from IFNy, IL-12,
IL-2, TNF and IL-6.

The use of claim 15, wherein the cytokine is IFNy.

The use of claim 16, wherein IFNy comprises the amino acid sequence set forth in

SEQ ID NO: 6 or an amine acid sequence having at least about 60% similarity
thereto.




18.

19.

20.

21. 57

22.

23.

cat ata gta tgg gca ago agg gag eta gaa cgs ttc gca
gtc aat cct 144 Hs Ile Val Trp Ala Ser Arg Gu Leu
G u Arg Phe Ala Val Asn Pro 35 40 45 ggc ctg tta gaa
aca tca gaa ggc tgc aga caa ata ttg gga cag cta 192
Gy Lau Lau Gu Thr Ser G a4y Cys Arg An Ile Leu
dy @ n Lau 50 55 60 cag cca tcc ctt cag aca gga tea
gaa gaa ctt aga tca tta tat eat 240 Gn Pro Ser Leu
d Hhimse@fwlﬁﬂr 161 whérein IFNy Aréhcdééd bR skiliendebfofuclddtides set

75 80 .ac t acc ctc tat tgt gta cat caa agg ata
gaitordh dn 8GR NEE3 vnre sequense, of ruclestiday eneykng/al functional
Hi %oﬂo!bgf‘ggrt,' 4&ivaiPe Mf"lmz]iéf%tli%?&f %%vi%g a%%eas?gﬁ%aﬁgnlg% thereto,
get tta gag aag ata gag gaa gag caa aaa

33©r a'thudnps which Bytridises thdretolorstola @)Iﬁiilem&taryﬁbmm%&eof under
100 105 110 2/23 aaa aag gca cag caa

Ser
gcﬁ 'é%ﬁo’bso‘fftﬁ SHINgERCY .3 gga aac age age 384 Lys
Lys Ala Gn dn Ala Ala Ala Ala Ala Ay Thr Ay Asn
Ser Ser 115 120 125 cag gtc agc caa sat tac cot ata
gt dhe age abanycone (ﬁ'aviplgngZCtadS,aW@erdﬁZhe fdtroviras afiigen@ ancoded by
n Leu G n Met 130

138 cbieitdon sflectal fikde; i 54 SkPra ShOIGE RoRIOns. 2ot

gca tgg gta an gta 480 Val Hs An Ala lle Ser Pro
Thr Leu Asn Ala Trp Val Lys Val 145 150 155 160
gt g“he ase ghslaim J 9 sthereir thegretrovimsyantiggn ds ancoded byagag and/or pol
tt% %ﬁgﬂ%%QBSZS Val Qu GQu Lys Ala Phe Ser Pro Qu
Va Met Phe Ser Ala 165 170 175 tta tca gaa
gga gcc ace cca caa gat tta aac acc atg cta aac aca

%e use of claim 20, wherein the retrovirus antigen is encoded by gag and pol
coding regions of HIV.,

The use of claim 21, wherein the retrovirus antigens encoded by gag and pol
comprise the amino acid sequence set forth in SEQ ID NO: 2 or a functional
homolog, part or derivative thereof or a sequence of amino acids having at least
60% similarity thereto, and SEQ ID NO: 4 or a functional homolog, part or
derivative thereof, or a sequence of amino acids having at least 60% similarity

thereto, respectively.

The use of claim 21, wherein the retrovirus antigen encoded by gag is encoded by a
sequence of nucleotides set forth in SEQ ID NO: 1 or a sequence of nucleotides
encoding a functional homolog, part or derivative thereof having at least 60%
simnilarity thereto after optimal alignment or a sequence which hybridises thereto or
to a complementary form thereof under conditions of medium stringency, and
wherein the retrovirus antigen encoded by pol is encoded by a sequence of
nucleotides set forth in SEQ ID NO: 3 or a sequence of nucleotides encoding a
functional homolog, part or derivative thereof having at least 60% similarity thereto
after optimal alignment or a sequence which hybridises thereto or to a




24.

25.

26.

27.

28.

29.

30.

Lou Ser Gu Ay Ala Thr Pro A n Asp Leu Asn Thr Met
Leu Asn Thr 180 185 190 gtg ggg gga cat caa gas goo
atg caa atg tta aaa gag act ate sat 624 Val Ay dy
Hs An Ala Ala Met A n Met Lou Lys Qu Thr Ile Asn
195 200 205 gag gaa get gca?Paa tgg gat aga gtg cat
cca gtg cat gca ggg cot 672 Au Gu Ala Ala Gu Trp
Asp Arg Val His Pro Val Hs Ala Gy Pro 210 215 220

at torgplementary fremcthereaf yndeg eorghitions of neegiiurg §Rinaghcydac
ata gca gga 720 Ile Ala Pro Gy @n Met Arg Au Pro
Arg Ay Ser Asp Ile Ala Ay 225 230 235 240 act act

a g .
coTh8 58 of b o SESIGAR 1208 3G BT BBl mipr
Mevirggvectkgn Asn Pro 245 250 255 cot ate cca gta gga

gaa ate tat aaa aga tgg ata ate ctg gga tta 816 Pro
Ile Pro Val Ay Qu lle Tyr Lys Arg Trp Ile Ile Leu

Oc?htgs: age att 'ﬁﬁgmga?eg?gﬁgga Sgtzf&oi%%@&?’ I i e %al g

Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg 275

28 : Qaa _Cccc ttt t tat, gta .
qarng i Fihifoge, oA R seoin B Ja¥iRor VBrgP pmories the
Argqﬂ&tce'ﬁfmuMabud&@e%ﬁhlﬁilsE@m)NmsﬁQO 295 300 act

cta aga goo gaa caa get tea cag gat gta aaa sat tgg

atg aca 960 Thr Leu Arg Ala Gu A@n Ala Ser A n Asp

Vah (4Sof S FecohBirdht vedbr éoquﬂ;’sér?g g és?qlgeilge ggt%%gfefwgg%s;&coding a

ttg gtc caa aat gca aacC CC

10@&ovithsantigen ben fintiolsll deGivativeg Rotoogl\pirt BF Bnal6 tHeYdof, and a

Lysseqlgnrcelolfenu%ﬁltj)tigezssen?c’:gging3a5cytokine or a functional derivative, homolog,
part or analog thereof in the manufacture of a medicament for use in conjunction
with interrupted anti-retroviral drug treatment to maintain or prolong a low
retroviral load in a subject for a period of time, and to prevent, reduce or delay viral

rebound during intermyption of anti-retroviral drug treatment.

A use of a recombinant vector comprising a sequence of nucleotides encoding a
retrovirus antigen or a functional derivative, homolog, part or analog thereof, and 2
sequence of nucleotides encoding a cytokine or a functional derivative, homolog,
part or analog thereof, in the manufacture of a medicament for use in reducing or

alleviating one or more side effects of anti-retroviral drug therapy.
A use according to claim 27 or 28, wherein the retrovirus is HIV.,

A recombinant poxvirus vector comprising a sequence of nucleotides encoding a
retrovirus antigen or a functional homolog, derivative, part or analog thereof, and a
sequence of nucleotides encoding a cytokine or a functional homolog, derivative,
part or analog thereof, when used in conjunction with interrupted anti-retroviral

drug therapy to maintain or prolong a low retroviral load in a subject and to



31.

32

33

34.

35.

36.

37.

3/23 aaa gca ttg gga cca gca get aca eta gaa gaa atg
atg aca gca tgt 1056 Lys Ala Lau Ay Pro Ala Ala Thr
Leu Qu Gu Met Met Thr Ala Cys 340 345 350 cag gga
gtg ggg gga ccc ggc cat aaa gca aga gtt ttg got gaa
gcc 1104 An dy Val Ay-8Py Pro Ay His Lys Ala Arg
Val Leu Ala A u Ala 355 360 365 atg age caa gta aca

, sat cca get aac ata atg atg cag aga ggo sat 1152 Met

SerevEnt) reéddceTdr dedsyn viraloreBband \during intédedptidat ofGinti-fetviral drug
Gy Asn 370 375 380 ttt agg aac caa aga aag act gtt
adtpatagnt in a subjects gt ggc aaa gaa 1200 the Arg Asn G n

Arg Lys Thr Val Lys Cys The Asn Cys @y Lys du 385

390 395 400 ggg cac ate goo an sat tgc agg gcc cct

ady recavmbaszent OBV vechyr odaBising ¥ s¢quentd of Alcledtides Anpoding a
s, Ar.g Ala Pro S S s .Trp 405 410 415

ageifhs goflestfr 4 ottt Biioloe, dprixatputor dnglbetbreot, and a

gagqiite ofdudléSfies %eodm%&yyckﬁao& Wddtdonkl Eorﬁ;lﬁg,l\ﬂ%rivative,

Lys Asp Cys Thr Qu Arg n 420 425 430 get sat ftt .

t thartgefganadeg theseafyavhen tused dor eadugingoor ajeyiating guecon gpre side

€] selle Trn.Pro Ser Tyr 435 440 <210> 2 <211> 443

<f¥fflg¥ﬁ§fn%'fﬁ%£mﬁ[1§ﬁ'§% odeficiency virus <400> 2

Met Ay Ala Arg Ala Ser Val Leu Ser Ay Ay GQu Leu

As_H]Lys Trp 15 10 15 . L
e fecombinant poxvirus vector of claim 31, when used for maintaining or

prolonging a low retroviral load in the subject during anti-retroviral treatment
interruption and for reducing or alleviating one or more side effects of anti-
retroviral drug therapy.

The recombinant poxvirus vector of claims 30, 31 or 32, wherein the retrovirus is
HIV.

The recombinant vector of claims 30, 31, 32 or 33, wherein the cytokine is selected
from IFNy, IL-12, TL-2, TNF and IL-6.

The recombinant vector of claim 34, wherein the cytokine is IFNy.

The recombinant vector of claim 35, wherein the IFNy comprises the amino acid
sequence set forth in SEQ ID NO: 6 or an amino acid sequence having at least

about 60% similarity thereto.

The recombinant vector of claim 35, wherein IFNy is encoded by a sequence of
nucleotides set forth in SEQ ID NO: 5 or a sequence of nucleotides encoding a
functional homolog or derivative thereof having at least 60% similarity thereto or a
sequence which hybridises thereto or to a complementary form thereof under

conditions of medium stringency.



38.

39.

40.

4].

42.

43.

GQu Lys Ile Arg Leu Arg Pro Ay Ay Lys Lys Lys Tyr
Lys Leu Lys 20 25 30 His Ile Val Trp Ala Ser Arg Gu
Leu Au Arg Phe Ala Val Asn Pro 35 40 45 dy Leu Leu
G u Thr SerGIuGIyQ/sAr%GInIIe Leu Ay Gn Leu
50 55 60 G n Pro Ser Leu-@lr Thr Ay Ser Gu Gu Leu
Arg Ser Leu Tyr Asn 65 70 75 80 4/23 Thr Val Ala Thr
Leu Tyr Cys Val Hs Gn Arg Ile Asp Val Lys Asp 85 90
95 Thr Lys Gu Ala Leu Qu Lys Ile Qu Au Gu A@n

Lys Ser Lys .100_.105 110 e.Lys Ala.dn Adn Ala )
r EheaShompipasiy Sewps, o 4Ry 6 olstiaiag) 38dp 3% nhoroly o Fetrovirus
G dhtiVan i A | L -
G ‘i soofS by Rodil Eln sy ecikl et Badi) Bl ddhro coding
AITggiohs. Leu Asn Ala Trp Val Lys Val 145 150 155 160

Val Qu GQu Lys Ala Phe Ser Pro Gu Val Ile Pro Mt
Phe Ser Ala 165 170 175 Leu Ser Qu Ay Ala Thr Pro

G TheARBothBinamtSvecld? 'of Nediml 38, wifefeid e reh@Vird@2ntidd i¥Y3hcoded by
Gy Ay Hs Gn Ala Ala Met G n Net Leu Lys Au Thr

| |gagmue/or pobeopiing regivns.G u Gu Ala Ala A u Trp Asp Arg

Val Hs Pro Val Hs Ala Ay Pro 210 215 220 Ile Ala

Pro dy Gn Mt Arg AQu Pro Arg Gy Ser Asp Ile Ala

GThe R2dmBinant23oto2 4 claim 39, wherein the retrovirus antigen is encoded by
gag and pol coding regions of HIV.

The recombinant vector of claim 40, wherein the retrovirus antigens encoded by
| gag and pol comprise the amino acid sequence set forth in SEQ ID NO: 2 or a
functional homolog, part or derivative thereof or a sequence of amino acids having
at least 60% similarity thereto, and SEQ ID NO: 4 or a functional homolog, part or
derivative thereof or a sequence of amino acids having at least 60% similarity

thereto, respectively.

The recombinant vector of claim 40, wherein the retrovirus antigen encoded by gag
is encoded by a sequence of nucleotides set forth in SEQ ID NO: 1 or a sequence of
nucleotides encoding a functional homolog, part or derivative thereof having at
least 60% similarity thereto after optimal alignment or a sequence which hybridises
thereto or to a complementary form thereof under conditions of medium stringency,
and wherein the retrovirus antigen encoded by pol is encoded by a sequence of
nucleotides set forth in SEQ ID NO: 3 or a sequence of nucleotides encoding a
functional homolog, part or derivative thereof having at least 60% similarity thereto
after optimal alignment or a sequence which hybridises thereto or to a

complementary form thereof under conditions of medium stringency.

The recombinant vector of any one of claims 30 to 42, wherein the poxvirus vector

is an avipox virus vector.



45.

Thr Thr Ser Thr Leu Adn AQu A@n lle Ay Trp Met Thr
Asn Asn Pro 245 250 255 Pro Ille Pro Val Gy Qu lle
Tyr Lys Arg Trp Ile Ile Leu Ay Leu 260 265 270 Asn
Lys Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp
lle Arg 275 280 285 A n-&2y Pro Lys Gu Pro Phe Arg
Asp Tyr Val Asp Arg Phe Tyr Lys 290 295 300 Thr Leu
Arg Ala Gu @n Ala Ser An Asp Val Lys Asn Trp Net
Thr 5/23 305 310 315 320 du Thr Leu Leu Val G n Asn

Al,lgl Asn Pr.o As‘% Cys /IEKYS Thr |le Leu 325 330 335 Lys
A Te Tecorebipan vecter of slaimA3, wherpingthe avippx\eirus\eactortis a fowlpox
Al 240 345 350 Gn Ay Val Ay Ay Pro Ay H's

Lys Ala Arg Val Leu Ala Gu Ala 355 360 365 Met Ser
@n Val Thr Asn Pro Ala Asn Ile Met Met A n Arg Gy

370 375 380 Ph Arg Lys Thr Val L
oy heFegorbinas Recipt, of ¢latiy . vaesseiagfe 0o sitesiy the fowlpox

| vect Bork eém%ﬁmﬁe%fﬁha h@n S
Tr R 0L g G e effaenice $f Mucle A‘régé%qﬁ ygﬁésIg oo
Lys Asp Cys Thr Au Arg An 420 425 430 Al a Asn Phe

Leu Ay Lys Ile Trp Pro Ser Tyr 435 440 <210> 3
<211> 3012



<212> DNA <213> Human i nmunodefi ci ency virus <220>
<221> CDS <222> (1)..(3012) <223> <400> 3 ttt ttt agg
gaa gat ctg gcc ttc cta caa ggg aag gee agg gaa ttt 48
Phe Phe Arg G u Asp Leu Alai Phe Leu G@n Ay Lys Ala
Arg Qu Phe 1 5 10 15 tct 2a gag cag acc aga gcc aac
ago ccc acc aga aga gag ctt cag 96 Ser Ser Au d@n
Thr Arg Ala Asn Ser Pro Thr Arg Arg Gu Leu G n 20 25
30 gtt tgg gga gga gaa aac aac tcc ctc tca gas gca
gga gcc gat aga 144 Val Trp Gy Gy G u Asn Asn Ser
Leu Ser Au Ala Ay AkgudisR Argrfde23 35 40 45 an gga
act gta tcc ttt aac ttc cct cag atc act ctt tgg caa
<tD®> 192raxCoevdlopmdity PY@lit3er Phe Asn Phe Pro Gn lle
Thr Leu Trp G n Arg 50 55 60 ccc ctc gtc aca ata agg
<8i® gfgviggd teroctandamgthyda gftusing same 240 Pro Leu
Val Thr lle Arg Ile Ay Ay Gn Leu Lys Gn Ala Leu
<t 6%2%3?%’%‘% gat aca gga gca gat gat aca gta tta
ttg cca gga 288 Asp Thr Gy Ala Asp
%@BTg %qg 1?au au met Asn Lau Pro Gy 85 90 95
aaa tgg aaa cca aaa atg ate ggg gga att gga ggt ttt

<p30> aaa Ppas@IE3 Lys Trp Lys Pro Lys Met Ile Ay Qy
<13l R§OELY-The |l e Lys Val 100 105 110

<160> 7
<170> PatentIn version 3.1

<210> 1

<211> 1329

<212> .DNA

<213> Human immunodeficiency virus

<220>

<221> CDS

<222> (1)..(1329)
<223>

<400> 1

atg ggt gcg aga gcg teg gta tta age ggg gga gaa tta gat aaa tgg 48
Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Lys Trp

1 5 10 15

gaa aaa att cgg tta agg cca ggg gga aag aaa  aaa tat aag tta aaa 96
Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 25 30

cat ata gta tgg gca age agg gag cta gaa cga ttc gea gte aat cet 144
His Ile Val Trp Ala Ser Arg Glu L.eu Glu Arg Phe Ala Val Asn Pro
35 40 45

ggc ctg tta gaa aca tca gaa gge tgc aga caa ata ttg gga cag cta 192
Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
50 55 60

cag cca tece ctt cag aca gga tra gaa gaa ctt aga tca tta tat aat 240
Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80

aca gta gca acc cte tat tgt gta cat caa agg ata gat gta aaa gac 288
Thr val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Asp Val Lys Asp
85 90 95

acc aag gaa gct tta gag aag ata gag gaa gag caa aac aaa agt aag 336
Thr Lys Glu Ala Leu Glu Lys Ile Glu Glu Glu Gln Asn Lys Ser Lys
100 105 110



aga cag tac gat cag ata cct gta gaa atc tgt gga cat
aaa get ate 384 Arg Gn Tyr Asp Gnlle Pro Val Qu
Ile Cys Gy Hs Lys Ala Ile 115 120 125 ggt aca gta
tta gta gga cct aca cct gt cyﬁac ata att gga aga sat
432 Gy Thr Val Leu Val Pro Thr Pro Val Asn Ile
Ile Ay Arg Asn 130 135 140 ctg ttg act cag att ggt
tgt act tta sat ttc ccc att agt cct att 480 Leu Lau
Thr Gnlle Ay Cys Thr Leu Asn Phe Pro Ile Ser Pro
Ile 145 150 155 160 gaa act gta cca gta aaa tta aag
cca gga atg gat ggc cca aaa gtt 528 @G u Thr Val Pro
a¥al adoy gcd elaglys Bed gSaygdetgoAsSPotdgycPien loga add agbSage
LyF0Lyb78la adlg CaaAlgd@leckiat tAJaasba (Fly Taa GAgarst Searser
gca ttélfigta gag ata 576120lys G n Trp ProlBéu Thr Qu

L sg%l e Laaaz: gl a Leu Val tg galltateaclg% ;82 190 tg tt

t g %\ ag2 a3 st g

i&?" ég HELet Ay R 1%, 600 et
Ser ys IIe Gly Pro u 195 200 205 aat cca tac sat
gastc&caagtg%ctiﬁa 88 RtaIfhRABtAAALIG gL ald gta
vAS NHi3r o1 WiaABe & P60 IrhEhge\Na3n! Aa Ir¥p S Lk¥ Sval
1Asp Ser Thr 210 246 220 an tgg agasaaa cta gta gat iLeoc
aga gaa ctt sat aaa aga act caa 720 Lys Trp Arg Lys
Ik gaFaPARIIIPIE BFY agF cdBegaasate pEasper BhE Withteaica
ValFFla8ly 4ys P'H Setgfyogdyg Agil d38 PEoMghaFhat §eed’&a
cac ccc gca ¢ tta sea 768 Phe Trp Gu valt?

t‘:gutcg aJ | PJcQ: la_l':cc‘ c@g ag ¥tal‘%léc|‘¥<§c %4 gtgoagéf’aca

188 %3218 t.&l% g2 P@Sacl% bl He0Alen Obitk UL QAL AL 3rnr

tac ttt tqao816 Lys Lys Ly;_sssSer Val Thr Validgeu Asp

Val Ay Asp Ala Tyr The Ser

gtg ggg gga cat caa goa gece atg caa atg tta aaa gag act atc aat

Val Gly Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn
195 200 205

gag gaa get geca gaa tgg gat aga gtg cat cca gtg cat goca ggg cct
Glu Glu Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro
210 215 220

att geca cca gge caa atg aga gaa cca agyg gga agt gac ata geca gga
Ile Ala Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly
225 230 235 240

act act agt acc ctt cag gaa caa ata gga tgg atg aca aat aat cca
Thr Thr Ser Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro
245 250 255

cet ate cca gta gga gaa atce tat aaa aga tgg ata atc ctg gga tta
Pro Ile Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu
260 265 270

aat aaa ata gta aga atg tat agc cct acc age att ctg gac ata aga
Asn Lys Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg
275 280 285

caa gga cca aag gaa ccc ttt aga gat tat gta gac cgg tte tat aaa
Gln Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys
290 295 300

act cta aga gcc gaa caa geot tca cag gat gta aaa aat tgg atg aca
Thr Leu Arg Ala Glu Gln Ala Ser Gln Asp Val Lys Asn Trp Met Thr
305 310 ‘ 315 320

gaa acc ttg ttg gte caa aat geca aac cca gat tgt aag act att tta
Glu Thr Leu Leu Val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu
325 3390 335

384

432

480

528

576

624

672

720

768

816

864

812

960

1008



260 265 270 7/23 gtt ccc tta gat aaa gac ttt aga aag
tat act gca ttt acc ata cot 864 Val Pro Leu Asp Lys
Asp ?he Arg Lys Tyr Thr Ala The Thr Ile Pro 275 280
285 agt ata aac sat gag aca,cfa ggg att aga tat cag
tao sat gtg ctg 912 Ser Il€"An An Au Thr Pro Gy lle
Arg Tyr @ n Tyr An Val Leu 290 295 300 cca cag gga tgg
aaa gga tca cca gca ata tto caa agt ago atg aca 960
Pro dn Gy Trp Lys Ay Ser Pro Ala Ile The A n Ser
Ser Met Thr 305 310 315 320 aaa atc tta gag cot ttt
£33 g8 £GagyaS dba &€ adbacth lgadl §ad @kgl achYdeal b
1yauaG lLeEr(QlyTIDEOﬁ E.ys TgrnLéSrngr mminﬁg Yak Jlaecgz
Tyr 325 33]M@B35 caa tac atg4gat gat ttg tat 3gba gga
tot gac tta gaa ata ggg cag 1056 dn Tyr Met Asp Asp
F30U 993 19LYJIAHGR TC 2ap CREuAER (PP| RIGIHE Y J4D BaSgce
%‘15106136?; Ry Gt Pa\’a?a“a‘t% afyyddachep 454 Ie%“éatmé‘t fla
ttg ag tsgg gga 1104 H& Arg Thr Lys e’ u Qu Leu
Argga&i Q:a.t" gctaLQUa I'a%ltl. @gag g-lc-Epag: yat§5§tg?'gggs % h&s % aat
MILASEL F1H 21220y 3R A A880a8R% 1% et Mo psn
t gg3id52 Phe Thr Thgy¢ro Asp Lys Lys 3blos

Pro Pro Phe Leu Trp 370 375 380 atg ggt tat gaa ctc

W4t agpragatazaaga tagg ackaggtaasdgotottakatatyg §20kaalMpia
*@Jeyﬁrrq/#*sel QLo &pg Hiys Thio VASpLYy SYFr PheTisn \Cts Gl IrsoGlu
185 I\/Et 385 390 398 400 ctg cca g %5aaa gac ago tg§oo

act C sat ac at ca aag tta a as Leu Pro
S b O Dt e M
405

410 415

aga tgt gga agg gma gga cac caa atg aaa gat tgc act gag aga cag
Axrg Cys Gly Arg Glu Gly His Gln Met Lys Asp Cys Thr Glu Arg Gln
420 425 430

gct aat ttt tta ggg aag ate tgg cct tee tac
Ala Asn Phe Leu Gly Lys Ile Trp Pro Ser Tyr
435 440

<210> 2

<211> 443

<212> PRT

<213> Human immunodeficiency wvirus

<400> 2
Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Lys Trp
1 5 10 15

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys
20 25 30

His Ile Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro
35 40 45

Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
50 55 60

Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn
65 70 75 80

1056

1104

1152

1200

1248

1296

1329



gga aaa ttg sat tgg gca agt cag att tat gca ggg att
aaa gta aag 1296 dy Lys Leu Asn Trp Ala Ser An Ille
Tyr Ala Ay Ile Lys Val Lys 420 4 25 430 cag tta tgt
aaa ctc ott aga gga acc aaa.%ga.cta aca gaa gta ata
1344 Gn Leu Oys Lys Leu LE Arg Gy Thr Lys Ala Leu
Thr Qu Val Ile 435 440 445 cca cta aca gaa gaa goa
gag cta gaa ctg gca gaa aac agg gag att 1392 Pro Leu
Thr Au AQu Ala Gu Leu u Leu Ala Gu An Arg Gu lle
450 455 460 cta aaa gaa cca gta cat gaa gta tat tat
PACVEL ALLCThAARuIAL EFAVAL4{ls laW AV 1T Undy 9aValydthsp
G u Vval Tyr Tgse Asp Pro Ser LysoAsp Lau 465 470 gk/5
480 gta gca gaa ata cag aag cag ggg caa ggc caa tgg
aca tat caa att 1488 Val Ala Qu Ile dn Lys An dy
Wrnlyg Pl Marlguhio g ke Ble| $1ag8lwuGdn A 3y Pext ars
caa gag oct®%tt aaa eat ctg%aa aca gga aag £4? gca
agg atg 1536 Tyr Gn Gu Pro Phe Lys Asn Leu Lys Thr
(Y nyd 21 V1 G20 AN M 2200130213160y 399 & AQECs %ager
act satjjgat gta aaa cagibga aca gag gca of

Arg Ay Ala His Thr Asn Asp Val Lys G n Leu Thr Au
Ala Val dn 515 520 525 aaa gta tcc aca gaa ago ate
PGnavVak Serg@ingdan dag Brd ItetVaiaSlntAsnl 682 GlnySl¥lnS¥et
Thri¥ u Ser Ile val 3% Trp Gy Lys IR&0Pro Lys Phe
530 535 540 aaa cta ccc ate caa aag gaa aca tgg gaa

a a t S L
ARk IRG0e 188 L0, B, BT B Gef sl
560 tgg caa get acc tgg att cct gag tgg gag ttt gtc
eat acc cot ccc 1728

Val Glu Glu Lys Ala Phe Ser Pro Glu Val Ile Pro Met Phe Ser Ala
165 170 175

Leu Ser Glu Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr
180 185 1sc

Val Gly Gly His Gln Ala Ala Met Gln Met Leu Lys Glu Thr Ile Asn
185 200 205

Glu Glu Ala Ala Glu Trp Asp Arg Val His Pro Val His Ala Gly Pro
210 215 220

Ile Ala Pro Gly Gln Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly
225 230 235 240

Thr Thr Ser Thr Leu Gln Glu Gln Ile Gly Trp Met Thr Asn Asn Pro
245 250 255

Pro Ile Pro Val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu
260 265 270

Asn Lys Ile Val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp Ile Arg
275 280 285

Gln Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys
290 295 300

Thr Leu Arg Ala Glu Gln Ala Ser Gln Asp Val Lys Asn Trp Met Thr



Trp An Ala Thr Trp Ile Pro Qu Trp Ju Phe Val Asn
Thr Pro Pro 565 570 575 tta gtg aaa tta tgg tac cag
tta gag aaa gaa ccc ate gta gga gca 1776 Lau Val Lys
Lau Trp Tyr G n Lau Gu Lyslgu Prolle Val Ay Al a
580 585 590 gaa act ttc ta? gta gat ggg gca get sat
agg gag act aaa tta gga 1824 du Thr Phe Tyr Val Asp
@y Ala Ala Asn Arg Gu Thr Lys Lau Ay 595 600 605
aaa gca gga tat gtt act gac aga gga aga caa aaa gtt
gtc tcc ata 1872 Lys Ala Gy Tyr Val Thr Asp Arg Ay
#sg A n Lys Val V@b Ser Ile 610 61546520 get gac acaszg
aca aat cag aag act gaa tta caa gca att cat cta got
1920 Ala Asp Thr Thr Asn A n Lys Thr GQu Lau Gn Al a
GlueThi dep akpuAlal 618 BI0AB85AEUProt Agp Cag gt Ttlx:ngggéeu
tta gaa gta adéSata gta aca gad3fPca caa tat 196&3°5Lau
@n Asp Ser Ay Lau Gu Val Asn Ile Val Thr Asp Ser

n,Jyr _645 6 ca. tt t a a
L?ga%%tl'ega%gag?o g‘gg %%aaaggfj;gﬁﬁgé% %3} a'f%aaggﬁ}gl ?%S
Ile dn Ala dn Pro Asp Lys Ser Qu Ser du Lau 660
665 670 gtc agt caa ate ate gag cag tta ata aaa aag
FJaachaFaytEiyt aly Girg Q6H1is Vs 2 G vhl aeu B1-Ha1uGiIE
Lau Il @5kys Lys G u Lys3®¥al Tyr Lau 675 683 685 gca
tgg gta coa gca cac aaa gga att gga gga aat gas caa
a_.gat 2 a Trp Val Pro Ala Hs Lys Gy Ile d
B EIH dar ey a0 oA M SYEL T Hre Sy nde
get "gga atc agg aaa Qgta cta ttt ttg aat gga ate 2160
Lys Lau Val Ser Ala Ay Ile Arg Lys Val Lau Phe Lau
Bﬁ\‘énA@ }Ash'(ﬁ.n7ﬂ5g 11'9 M5V520Lys Cys Phe Asn Cys Gly Lys Glu
385 330 395 400

Gly His Ile Ala Lys Asn Cys Arg Ala Pro Arg Lys Lys Gly Cys Trp
405 410 415

Arg Cys Gly Arg Glu Gly His Gln Met Lys Asp Cys Thr Glu Arg Gln
420 425 430

Ala Asn Phe Leun Gly Lys Ile Trp Pro Ser Tyr
435 440

<210> 3

<211> 3012

<212> DNA

<213> Human immunocdeficiency wvirus

<220>

<221> CDS

<222> (1)..(3012)
<223>

<400> 3

ttt ttt agg gaa gat ctg gec ttec cta caa ggg aag goc agg gaa ttt
Phe Phe Arg Glu Asp Leu Ala Phe Leu Gln Gly Lys Ala Arg Glu Fhe
1 5 10 15

tet tca gag cag acc aga goc aamac age ccc acc aga aga gag ctt cag
Ser Ser Glu Sln Thr Arg Ala Asn Ser Pro Thr Arg Arg Glu Leu Gln
20 25 30

gtt tgg gga gga gaa aac aac tcc cte tea gaa gca gga gec gat aga
Val Trp Gly Gly Glu Asn Asn Ser Leu Ser Glu Ala Gly Ala Asp Arg

48

96

144



gat aag gcc caa gaa gaa cat gag aaa tat cac agt eat
tgg aga gca 2208 9/23 Asp Lys Ala @n GQu Gu Hs Qu
Lys Tyr His Ser Asn Trp Arg Ala 725 730 735. atg get
agt gat ttt aac ctg cca Cct gha gta gca aaa gaa ata
gta 2256 Net Ala Ser Asp Pﬁe Asn Leu Pro Pro Val Val
Ala Lys GQu Ile Val 740 745 750 gcc ago tgt gat aaa
tgt cag eta aaa gga gaa gcc atg cat gga caa 2304 Ala
Ser Cys Asp Lys Cys G n Leu Lys Ay Au Ala Met His
Gy An 755 760 765 gta gac tgt agt cca gga ata tgg
caa ctagsggat tgt aca cat gta gaa 2352 Val 4édsp Cys Ser
Pro Ay Ile Trp G n Leu Asp Cys Thr His Leu Au 770
Jab g8 aajgat @ aacattit ab€ tticgegt acagcatgtdctcatt ¢igg GO cga
@yt GdpdhraVaatSargete R4Q(PheGrzp |Gl [le ThHreLéweFryatlrAlhag
Val i s Val Ala Ser &y Tyr Ile u 789 790 795 800

ca éﬁa gt tt %t %gcacg%l ﬁ% g aca Fcaa/%lggg% aca gca
t
%f’ h?h Aﬁa i &u o§1§1§E%far= 14 ?“t %‘z

gca gga aga tgg cca gta aaa aca ata cat aca gac aat
g9 ca L §¥S ghlgahdl dcddta™ta Tal FED a¥3l adty2edhécd b§a
His TRhrclAspLASBp & BR5 VB3OevdPLua@lu aRt AdrC 18GCPAJGLY
act acg gtt a®§ gcc gcc tgt tggotgg gca 2544 d95 Ser
Asn Phe Thr Ser Thr Thr Val Lys Ala Al a s Trp Trp
aat8%593846°38&53 afe gaaggs@a taass tqgt afcp Fagc gta
e TRRTECET DY adlTcate X 13(?’;/*’ IGllé' ?ri“i@ Yal
PheGIyIIe ro Tyr Asn Pro nSerGInGIy§8855

&0 o8t da0l Gatdg il BLY A3 gA3L P8 (Fa330 332 Rl ata
B@AcUY ryeals0an 2640Pro Val Glu Ile Cys Gly His Lys Ala Ile
115 120 125

ggt aca gta tta gta gga cct aca cct gtc aac ata att gga aga aat
Gly Thr Val Leu Val Gly Pro Thr Pro Val Asn Ile Ile Gly Arg Asn
130 135 140

ctg ttg act cag att ggt tgt act tta aat ttc ccc att agt cet att
Leu Leu Thr Gln Ile Gly Cys Thr Leu Asn Phe Pro Ile Ser Pro Ile
145 150 155 160

gaa act gta cca gta aaa tta aag cca gga atg gat ggc cca aaa gtt
Glu Thr Val Pro Val Lys Leu Lys Pro Gly Met Asp Gly Pro Lys Val
165 170 175

aag caa tgg cca ttg aca gaa gaa aaa ata aaa gca tta gta gag ata
Lys Gln Trp Pro Leu Thr Glu Glu Lys Ile Lys Ala Leu Val Glu Ile
180 185 190

tgt aca gaz atg gaa aag gaa gyg aaa att tca aaa att ggg cct gaa
Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser Lys Ile Gly Pro Glu
185 200 205

aat cca tac aat act cca gta ttt gct ata aag aaa aaa gac agt act
Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys Lys Lys Asp Ser Thr
210 215 220

aaa tgg aga aaa cta gta gat ttc aga gaa ctt aat aaa aga act caa
Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gln
225 230 235 240

gac tte tgg gaa gtt cag tta gga ata cca cac cec goa ggg tta aaa
Asp Phe Trp Glu Val Gln Leu Gly Ile Pro His Pro Ala Gly Leu Lys
245 250 255

aag aaa aaa tca gta aca gta ttg gat gtg ggt gat gea tac ttt tca
Lys Lys Lys Ser Val Thr Val Leu Asp Val Gly Asp Ala Tyr Phe Ser
260 265 270

192

240

288

336

384

432

480

528

576

624

672

720

768

Blé6



Val Val Qu Ser Met Asn Asn Qu Leu Lys Lys Ile lle
Gy dn Vval 865 870 875 880 aga gat cag get gaa cac
ctt aag aca gca gta caa atg gca gta ttc 2688 Arg Asp

Gn Ala Qu H's Leu Lys Thr72 a Val dn Mt Ala Vval
Phe 885 890 895 atc cac aat 'Ttt aaa aga aaa ggg ggg

att ggg gga tac agt gca ggg 2736 Ile H's Asn Phe Lys
Arg Lys Ay Ay Ile dy Ay Tyr Ser Ala Ay 900 905
910 gaa aga ata gta gac ata ata gca aca gac ata caa
act aaa gaa cta 2784 Glu Arg lle val Asp lle lle Ala
Thr Asp Ile A n Thr Lys A u Leu 915 920 925 caa aag

A cat (ttaCHatnadda Halc €O agdladd (ta@08cWigeatl Bt 1236 AGD cct
Yrlc P2832u b Ly SAsEl Phd l2egThys liys The AGhNPHS MhThEl «Abgo
Val Tyr2Thyr Arg Asp 9302885 940 aac aaa gads ccc ctt
aaa gga cca gca aag ctt ctc tgg an ggt 2880 Asn
% $ Qg 9gg At RaA| EatLﬁgL’@?oF 2et Jygpcty
o8 herobo ST0 R G20 B0 gt nter aen Wpaaies
ata Caa gat sat agt gac ata aaa gta gt Occa 2928 du

&daY chY Q_}gya{:gé/aha & céérbéf‘ Nttt L Mal Lt bYS MR aca
M el 1965 19394323 s @radih £33 0Pk @38 &d:C 38t Ined08nr
It tat gga aaa @@ atg gca ggt 293 Arg Arg Lys Asgo
Lys Ile Ile Arg Asp Tyr Ay Lys A n Met Ala Ay 980
E5aho-tagerg ga’c iyt agpt gagyoangrtager vag gat gghpigatat
b¥Eg 133%)]?2‘“ h@y%r‘l/éws A 8er Prq Aepniimsyay UGA?%qor
995 1000 <216 4 <211> 1003 3390

caa tac atg gat gat ttg tat gta gga tet gac tta gaa ata ggg cag
Gln Tyr Met Asp Asp Leu Tyr Val Gly Ser Asp Leu Glu Ile Gly Gln
340 345 350

cat aga aca aaa ata gag gaa ctg aga cag cat ctg ttg agg tgg gga
His Arg Thr Lys Ile Glu Glu Leu Arg Gln His Leu Leu Arg Trp Gly
355 360 365

ttt acc aca cca gac aaa aaa cat cag 2aa gaa cct cca tte ctt tgg
Phe Thr Thr Pro Asp Lys Lys His Gln Lys Glu Pro Pro Phe Leu Trp
370 375 380

atg ggt tat gaa ctc cat cct gat aaa tgg aca gta cag cct ata atg
Met Gly Tyr Glu Leu His Pro Asp Lys Trp Thr Val Gln Pro Ile Met
385 390 395 400

ctg cca gaa aaa gac age tgg act gtc aat gac ata cag aag tta gtg
Leu Pro Glu Lys Asp Ser Trp Thr Val Asn Asp Ile Gln Lys Leu Vval
405 410 415

gga aaa ttg aat tgg gca agt cag att tat gea ggg att aaa gta aag
Gly Lys Leu Asn Trp Ala Ser Gln I'le Tyr Ala Gly Ile Lys Val Lys
420 425 430

cag tta tgt aaa ctec ctt aga gga ace aaa gea cta aca gaa gta ata
Gln Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Phr Glu Val Ile
435 440 445

cca cta aca gaa gaa gca gag cta gaa ctg gea gaa aac agg gag att
Pro Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu Ile
450 455 460

cta aaa gaa cca gta cat gaa gta tat tat gac cca tca aaa gac tta
Leu Lys Glu Pro Val His Glu Val Tyr Tyr Asp Pro Ser Lys Asp Len
465 470 475 480

gta gca gaa ata cag aag cag ggg caa ggc caa tgg aca tat caa att
Val Ala Glu Ile Gln Lys Gln Gly Gln Gly Gln Trp Thr Tyr Gln Ile
485 490 495

864

912

960

1008

1056

1104

1is2

1200

1248

1296

1344

1392

1440

1488



<212> PRT <213> Human i mmunodefi ciency virus <400> 4
Phe Phe Arg Qu Asp Leu Ala Phe Leu An Ay Lys Ala
Arg Qu Phe 15 10 15 Ser Ser GGu A@n Thr Arg Ala
Asn Ser Pro Thr Arg Arg d eu An 20 25 30 Val Trp
Gy Ay Gu Asn Asn Ser Leu Ser u Ala Ay Al a Asp
Arg 35 40 45 @n dy Thr Val Ser Phe Asn Phe Pro @n
Ile Thr Leu Trp A n Arg 50 55 60 Pro Leu Val Thr Ile
Arg lle dy Ay Gn Leu Lys u Ala Leu Leu 65 70 75
80 Asp Thr Ay Ala Asp Asp Thr Val Leu Qu Gu Mt
tAsncabeygadroza @nt 88a WAt g Les 6P Jo¥Sadd FakYSedBliq !
T@k G168 §lu [PeoGihe Gy sherdd Lylsy $hVa] y ﬂ;ﬁg)w 95.51%151%%%%
Gn Tyr AS80GAn Ile Pro ValsoGl u Ile Cys Ay dfes Lys
a@%aglvl e 1%? qlcétopq}é%@tg% Thr Val géeu Val Gg/ﬂ/Pro Thr
a 1< ya aAspd 302 18Hm p4o 289 daeu
Aﬁ%glﬁ‘h&%ﬁﬁsﬂ’% &3 Aepsiophteedindnut e Bl MaeVsecln
Pro 18" 145 150 155 160°° A u Thr Val Pré2¥al Lys Leu
aby GBI e Ga¥a Nrb ﬁfa%yé’ %ttyt? val. 165 170 175 Ly
16 Welr e S5F S BBl B 0 S gt
G s3bl e 180 185 19@3&ys Thr du ou Lys y

Lys Ile Ser Lys Ile Ay Pro GQu
aaa cta ccc ata caa aag gaa aca tgg gaa gea tgg tgg atg gag tat
Lys Leu Pro Ile Gln Lys Glu Thr Trp Glu Ala Trp Trp Met Glu Tyr
545 550 555 560

tgg caa gct acc tgg att cct gag tgg gag ttt gtec aat ace ccot cee
Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro
565 570 575

tta gtg aaa tta tgg tac cag tta gag aaa gaa ccc ata gta gga gea
Leu Val Lys Leu Trp Tyxr Gln Leu Glu Lys Glu Pro Ile Val Gly Ala
580 585 590

gaa act ttc tat gta gat ggg gca get aat agg gag act aaa tta gga
Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly
595 600 605

daa gca gga tat gtt act gac aga gga aga caa aaa gtt gte tee ata
Lys Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Val Ser Ile
610 615 620

get gac aca aca aat cag aag act gaa tta caa gca att cat cta get
Ala Asp Thr Thr Asn Gln Lys Thr Glu Leu Gln Ala Ile His Leu Ala
625 630 635 640

ttg cag gat teg gga tta gaa gta aac ata gta aca gac tca caa tat
Leu Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Asp Ser Gln Tyr
645 650 655

gca tta gga atc att caa gca caa cca gat aag agt gaa tca gag tta
Ala Leu Gly Ile Ile Gln Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu
660 665 670

gtc agt caa ata ata gag cag tta ata aaa aag gaa aag gtc tac ctg
Val Ser Gln Ile Ile Gly Gln Leu Ile Lys Lys Glu Lys Val Tyr Leu
675 680 685

gca tgg gta cca geca cac aaa gga att gga gga aat gaa caa gta gat
Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln Val Asp
690 695 700 '

aaa tta gtc agt get gga atec agg aaa gta cta ttt ttg aat gga ata
Lys Leu Val Ser Ala Gly Ile Arg Lys Val Leu Phe Leu Asn Gly Ile
705 710 715 720

gat aag gcc caa gaa gaa cat gag aaa tat cac agt aat tgg aga gca

1536

1584

1632

1680

1728

17786

1824

1872

1920

1968

2016

2064

2112

2160

2208



195 200 205 Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile
Lys Lys Lys Asp Ser Thr 210 215 220 Lys Trp Arg Lys
Leu Val Asp Phe Arg Au Lau Asn Lys Arg Thr A n 225
230 235 240 Asp Phe Trp Glg al Adn Leu Ay Ile Pro
Hs Pro Ala Ay Lau Lys 245 Q 0 255 Lys Lys Lys Ser
Val Thr Val Lau Asp Val Ay Asp Ala Tyr Phe Ser 260
265 270 Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr Thr
Ala Phe Thr Ile Pro 275 280 285 Ser Ile Asn Asn GQu
Thr Pro Ay Ile Arg Tyr A n Tyr Asn Val Leu 290 295
B89 LyPranaGein @1y 1 HLY $1G YysS6FyPh9s e hif T2eafd Aia
Ser Ser Met Thr2zs 305 310 315 32&0 Lys Ile Leu w33r o
The Arg Lys G n Asn Pro Asp Ile Val Ile Tyr 325 330
3B 9oH FPtTgRt Mt & cihg scheertTygtaV/gka @op Sea ghspataigta
At Sy %ﬂ@' Ehe RyppLlewrgobroH Glaval PHe Lys Gluelly (Yal
GQu Leu Ard?BEn His Leu Led" &g Trp Gy 355 7380 365

gggéc ,Pieg;' raalhgg %5. Lys Lys Hs Gn Lys, Gu Pro
© sBhecysehs g % geifé‘ l@% r Se@j?ic 2
Pro Aspysisyss rlgsThrso\G/al -,é)n Bro Ilgi%b%&a Lﬁé 0 9g§n
400 Leu Pro Qu Lys Asp Ser Trp Thr Val Asn Asp lle

QRanghy Sdteagd/alca gga ata tgg caa cta gat tgt aca cat cta gaa
Val Asp Cys Ser Pro Gly Ile Trp Gln Leu Asp Cys Thr His Leu Glu

770 775 780

gga aaa att atc ctg gta gea gtt cat gta gec agt gga tat ata gaa
Gly Lys Ile Ile Leu Val Ala Val His Val Ala Ser Gly Tyr Ile Glu
185 790 795 800

gca gaa gtt att cca gea gag aca ggg cag gaa aca gea tat ttt cte
Ala Glu Val Ile Pro Ala Glu Thr Gly Gln Glu Thr Ala Tyr Phe Leu
BO5 810 815

tta aaa tta gca gga aga tgg cca gta aaa aca ata cat aca gac aat
Leu Lys Leu Ala Gly Arg Trp Pro Val Lys Thr Ile His Thr Asp Asn
820 825 830

ggc agc aat tte acc agt act acg gtt aag gec gee tgt tgg tgg gea
Gly Ser Asn Phe Thr Ser Thr Thr Val Lys Ala Ala Cys Trp Trp Ala
835 840 B45

ggg atc aag cag gaa ttt ggc att cec tac aat ccc caa agt caa gga
Gly Ile Lys Gln Glu Phe Gly Ile Pro Tyr Asn Pro Gln Ser Gln Gly
850 B55 860

gta gta gaa tct atg aat aat gaa tta aag aaa att ata gga cag gta
Val Val Glu Ser Met Asn Asn Glu Leu Lys Lys Ile Ile Gly Gln Val
865 870 875 880

aga gat cag gct gaa cac ctt aag aca gca gta caa atg geca gta tte
Arg Asp Gln Ala Glu His Leu Lys Thr Ala Val Gln Met Ala Val Phe
Ba5 890 885

atc cac aat ttt aaa aga aaa ggg ggg att ggg gga tac agt gea ggg
Ile His Asn Phe Lys Arg Lys Gly Gly Tle Gly Gly Tyr Ser Ala Gly
200 805 910

gaa aga ata gta gac ata ata gca aca gac ata caa act aaa gaa cta
Glu Arg Ile Val Asp Ile Ile Ala Thr Asp Ile Gln Thr Lys Glu Leu
915 920 925

caa aag caa att aca aaa att caa aat ttt cgg gtt tat tac agg gac
Gln Lys Gln Ile Thr Lys Ile Gln Asn Phe Arg Val Tyr Tyr Arg Asp
930 935 940

aac aaa gat ccec ctt tgg aaa gga cca gca aag ctt ctc tgg aza ggt
Asn Lys Asp Pro Leu Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly

2256

2304

2352

2400

2448

2496

2544

2592

2640

2688

2736

27784

2832

2880



405 410 415 dvy Lys Leu Asn Trp Ala Ser Gn Ile Tyr
Ala Ay Ile Lys Val Lys 420 425 430 Gn Leu Cys Lys
Leu Leu Arg Gy Thr Lys Ala Leu Thr Qu Val Ile 435
440 445 Pro Leu Thr Gu d ,ﬁa Gu Leu Qu Leu Al a
GQu Asn Arg Au Ile 450 4520 60 Leu Lys Qu Pro Val
Hs Au Val Tyr Tyr Asp Pro Ser Lys Asp Leu 465 470
475 480 Val Ala Qu lle @n Lys Gn dy Gn dy Gn
Trp Thr Tyr Gn Ile 485 490 495 Tyr Gn GQu Pro Phe
Lys Asn Leu Lys Thr Gy Lys Tyr Ala Arg Met 500 505
910 Arg Gy Ala kg Thr Asn Asp ValgsLys G n Leu Thrggq
Gu Ala Val Gn 515 520 525 Lys Val Ser Thr G u Ser
bhe ddal g¢d gtdrqraChya lcyas bGhe B3toadly yabBhera 230 H3I5 8¢ Qca 2928
E¥8 QleuARr §Fal |&lCile [6y8 Lbpl ABhr Sdy (As@l TleAlLgs Tvgl Vep Pro
Met Qu Tyr 5%¥% 550 555 560 970 975

aga aga aaa gca aaa atc att agg gat tat gga aaa cag atg geca ggt 2976
Arg Rrg Lys Ala Lys Ile Ile Arg Asp Tyr Gly Lys Gln Met Ala Gly
980 985 230

gat gat tgt gtg gca agt aga cag gat gag gat tag 3012
Asp Asp Cys Val Ala Ser Arg Gln Asp Glu Asp
995 1g00

<210> 4

<211> 1003

<212> PRT

<213> Human immunodeficiency wvirus

<400> 4

Phe Phe Arg Glu Asp Leu Ala Phe Leu Gln Gly Lys Ala Arg Glu Phe
1 5 10 15

Ser Ser Glu Gln Thr Arg Ala Asn Ser Pro Thr Arg Arg Glu Leu Gln
20 25 30

Val Trp Gly Gly Glu Asn Asn Ser Leu Ser Glu Ala Gly Ala Asp Arg
35 40 45

Gln Gly Thr Val Ser Phe Asn Phe Pro Gln Ile Thr Leu Trp Gln Arg
50 55 60

Pro Leu Val Thr Ile Arg Ile Gly Gly Gln Leu Lys Glu Ala Leu Leu
85 70 75 80

Asp Thr Gly Ala Asp Asp Thr Val Leu Glu Glu Met Asn Leu Pro Gly
85 90 95

Lys Trp Lys Pro Lys Met Ile Gly Gly Ile Gly Gly Phe Ile Lys Val
100 105 110

Arg Gln Tyr Asp Gln Ile Pro Val Glu Ile Cys Gly His Lys Ala Ile
118 120 125

Gly Thr Val Leu Val Gly Pro Thr Pro Val Asn Ile Ile Gly Arg Asn
130 135 140 !



Trp Gn Ala Thr Trp Ile Pro Qu Trp Ju Phe Val Asn
Thr Pro Pro 565 570 575 Leu Val Lys Leu Trp Tyr Gn
.Leu Qu Lys Qu Pro Ile Val Gy Ala 580 585 590 13/23
G u Thr Phe Tyr Val AspGIy a Ala Asn Arg G u Thr
Lys Leu Gy 595 600 605 a @y Tyr Val Thr Asp
Arg Ay Arg A n Lys Val VaI Ser Ile 610 615 620 Al a
Asp Thr Thr Asn A n Lys Thr Qu Leu @n Alalle Hs
Leu Ala 625 630 635 640 Leu G@n Asp Ser Ay Leu Qu
Val Asn Ile Val Thr Asp Ser A n Tyr 645 650 655 Ala
Leu Ay Ilelle dn Ala dn Pro Asp Lys Ser G u Ser
G u Leu 660 665 670 Val Ser Gn lle lle Au Gn Leu
QeueLéw ShiyGlnGIie Gy Vad THY! Lé€Wsnb6FEe G839 BB sefl BrolkPe
M3l Pro Ala Hs Ly Ay Ile Ay Aysssn Gu G n Val 160
Asp 690 695 700 Lys Leu Val Ser Ala Ay Ile Arg Lys

al Le Leu Asn Gy Ile_ 705 710 715 720 Asp Lys
T &agbﬁ%@; A2 Epimrg sPag Sly ¥osdee Gy Trp Jyegia
Ala 725 730 735 Met Ala Ser AdgPPhe Asn Leu Prdt™ro
Val Val Ala Lys Qu lle Val 740 745 750 Ala Ser Cys

1A8pely SreyeroFéu lraw éMSefd Yrfd 418l MRz High GhY Ful1le
755 760 7430 185 190

Cys Thr Glu Met Glu Lys Glu Gly Lys Ile Ser Lys Ile Gly Pro Glu
195 200 205

Asn Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys Lys Lys Asp Ser Thr
210 215 220

Lys Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gln
225 230 235 240

Asp Phe Trp Glu Val Gln Leu Gly Ile Pro His Pro Ala Gly Leu Lys
245 2590 255

Lys Lys Lys Ser Val Thr Val Leu Asp Val Gly Asp Ala Tyr Phe Ser
260 285 270

Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr Thr Ala Phe Thr Ile Pro
275 280 285

Ser Ile Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn Val Leu
290 295 300

Pro Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe Gln Ser Ser Met Thr
305 310 315 320

Lys Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Asp Ile Val Ile Tyr
325 330 335

Gln Tyr Met Asp Asp Leu Tyr Val Gly Ser Asp Leu Glu Ile Gly Gln
340 345 350

His Arg Thr Lys Ile Glu Glu Leu Arg Gln His Leu Leu Arg Trp Gly
355 360 365



Val Asp Cys Ser Pro Gy Ile Trp G n Leu Asp Cys Thr
Hs Leu Gu 770 775 780 dy Lys Ile Ile Leu Val Al a

Val Hs Val Ala Ser Ay Tyr Ile Gu 785 790 795 800
Gy dn du Thr Ala

Ala Au Val Ile Pro Ala Glud;tg
Tyr the Leu 805 810 815 Leu :gs Leu Ala Gy Arg Trp
Pro Val Lys Thr Ile H's Thr Asp Asn 14/23 820 825 830

@y Ser Asn Phe Thr Ser Thr Thr Val Lys Ala Ala Cys
Trp Trp Ala 835 840 845 dy Ile Lys Gn flu Phe Ay
Ile Pro Tyr Asn Pro G n Ser dn Gy 850 855 860 Val
\ég% GIuTﬁSe% Met Asn Asn Qu Leu Lys Lys Ile lle @y
| *MBE5C FRP BYS MBOHIAN@ASPs G A& g3, UpH S_Leu

Lys g\?ﬁr AaVal Gn s Ala val The 8850 é’gB %’gsiFPeTrP
H's Asn the Lys Arg Lys Ay Ay Ile Ay Ay Tyr Ser
A Y9 5910 Au Arg lle Val Asp lle lle Ala
T L] G%sfp ik gp‘b%%u S LS R WEuTHR $h9 2019850 HonTiy Het
Anlle Thr Lys ITe A n Asn Phe Ard®¥%al Tyr Tyr Arg4oo0
J;,;sp 930 935 940 Asn Lys Asp Pro Leu Trp Lys Gy Pro

Ua Pry Sluelyd asp Hep by 1Y va D4y, 5 960 Au Ay
Ala Val Val 1Ke5G n Asp ASn Serg gg?lglgleﬁ VXP 2{%‘1 val
Pro 965 970 975

G
ly Lys Leu ?gg Trp Ala Ser Gln Ile Tyr Ala Gly Ile Lys Val Lys
425 430 d

Gl
n Leu Sgg Lys Leu Leu Arg Sly Thr Lys Ala Leu Thr Glu Val Ile
40
445

Leu Lys Glu Pro val His Gl
u Val Tyr Tyr As
65 470 YE YT 435 RO Ser tys hep tew

v
al Ala Glu Ile Gin Lys Gln Gly Gln Gly Gln Trp Thr Tyr Gln Ile
485 490 495

Tyr Gln Glu gro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met
00 505 510

Arg Gly Ala His Thr Asn As
p Val Lys Gln Leu Thr Glu A
515 520 52; 18 Vel Gln

Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro
565 570 575

L
eu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile val Gl Ala
580 585 590 !




Arg Arg Lys Ala Lys Ile Ile Arg Asp Tyr Ay Lys Gn
Met Ala Gy 980 985 990 Asp Asp Cys Val Ala Ser Arg
A@n Asp Au Asp 995 1000 <210> 5 <211> 501 <212> DNA
<213> Hono sapiens <220> <§{g{1 <222> (1)..(501)
<223> 15/ 23 <400> 5 atg ad at aca agt tat ate ttg
get ttt cag ctc tgc ate gtt ttg 48 Met Lys Tyr Thr
Ser Tyr Ile Leu Ala The Gdn Leu Cys Ile Val Lau 1 5 10
15 ggt tct ctt ggc tgt tac tgc cag gac cca tat gta
aaa gaa gca gaa 96 Gy Ser Leu dy Cys Tyr Cys GI n
GAS Pri?r Ohd Yifyr Vidh a, aa a
aaa taBBStty sat ;Aé% gL*I ’i‘.%%t"ﬁogsgg‘%l%%?‘% E’fﬂ 81%
144 Asn Leu Lys Lys Tyr Phe Asn Ala Gy HIS Ser Asp

Val Ala Asp Asn 35 40 45 gga act ctt ttc tta ggc att

Lys %a@laaavrﬂgglmg AgaoGlagBrga@inlOPs velyvaihisekelle
Phe®XCau Ay lle Lau % Asn Trp Lys G du Ser Asp 50

55 60 aga aaa ata atg cag age caa att gtc tee ttt tac

Iégélqks 2@1%&‘&! Efun %39 ]E'K/S Gciighge%Mit OS?% Iée His Leu lAla

640

Leu Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Asp Ser Gln Tyr
645 650 655

Ala Leu Gly Ile Tle Gln Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu
660 665 670

Val Ser Gln Ile Ile Glu Gln Leu Ile Lys Lys Glu Lys Val Tyr Leu
€75 680 685

Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln Val Asp
690 695 700

Lys Leu Val Ser Ala Gly Ile Arg Lys Val Leu Phe Leu Asn Gly Ile
705 710 715 720

Asp Lys Ala Gln Glu Glu His Glu Lys Tyr His Ser Asn Trp Arg Ala
725 730 735

Met Ala Ser Asp Phe Asn Leu Pro Pro Val Val Ala Lys Glu Ile Val
740 745 750

Ala Ser Cys Asp Lys Cys Gln Leu Lys Gly Glu Ala Met His Gly Gln
755 760 765

Val Asp Cys Ser Pro Gly Ile Trp Gln Leu Asp Cys Thr His Leu Glu
770 775 780

Gly Lys Ile Ile Leu Val Ala Val His Val Ala Ser Gly Tyr Ile Glu
785 790 795 800

Ala Glu Val Ile Pro Ala Glu Thr Gly Gln Glu Thr Ala Tyr Phe Leu
BOS B10O B15

Leu Lys Leu Ala Gly Arg Trp Pro Val Lys Thr Ile His Thr Asp Asn




aaa aac ttt aaa gat gac cag age ate caa aag agt gtg
gag ace ate 288 Lys Asn The Lys Asp Asp Gn Ser lle
@n Lys Ser Val Gn Thr Ile 85 90 95 aag gaa gac atg
eat gtc aag ttt ttc aat age‘éﬁf aaa aag aaa cga 336
Lys G u Asp Met Asn Val Lys1 e The Asn Ser Asn Lys
Lys Lys Arg 100 105 110 gat gac ttc gaa aag ctg act
aat tat tog gta act gac ttg aat gtc 384 Asp Asp Phe
G@u Lys Lau Thr Asn Tyr Ser Val Thr Asp Leu Asn Val
115 120 125 caa cgc aaa gca ata cat gaa ctc ate caa
gtg atg gegzaa ctg tcg 432 4,60 n Arg Lys Ala Jle H's
GQu Leulle Gn Val Met Al a u Leu Ser 130 I 140
cca gca get aaa aca ggg aag cgs aaa agg agt cag atg
Bty Sex thsggehed8Bir Peo THraTWd aalysysThna G bys rpOriySia
Arg Ser®3& n Met Leu Phe B4@ 145 150 155 16%5 ggt cga
aga gca too cag tea 501 dy Arg Arg Ala Ser A n 165

& <$241>.166_ <212> PRT <213> Honp sapi ens <400>
6%11\/% %’%Z%‘r G#Hr PR2CIYyHe PEO LB APB P0Gl SekctlCpty
Ile Val Lau 1 5 10 fg 16/23 Gl y ser®au Ay Cys Tyr
Cys G n Asp Pro Tyr Val Lys Au Ala Au 20 25 30 Asn

Vaduvdly 1t yRerTyet Phen AsA AlarEl Vi a
aﬁép ASn 870 Ylé §¥f%rleA§ﬁ gﬁb L‘ﬁln g;g

Arg Asp Gln Ala Glu His Leu Lys Thr Ala Val Gln Met Ala Val Phe
885 890 895

Ile His Asn Phe Lys Arg Lys Gly Gly Ile Gly Gly Tyr Ser Ala Gly
500 905 910

Glu Arg Ile Val Asp Tle Ile Ala Thr Asp Ile Gln Thr Lys Glu Leu
915 520 925

Gln Lys Gln Ile Thr Lys Ile Gln Asn Phe Ar
g Val Tyr Tyr A
930 935 940 YE tyr Are Aep

Asn Lys Asp Pro Leu Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly
945 950 955 960

Glu Gly Ala Val val Ile Gln Asp Asn Ser Asp Ile Lys Val Val Pro
965 870 975

Arg Arg Lys Ala Lys Ile Ile Arg Asp Tyr Gly Lys Gln Met Ala Gly
280 285 990

Asp Asp Cys Val Ala Ser Arg Gln Asp Glu Asp
885 1000

<210> 5

<211> 501

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(501)
<223>



35 40 45 Ay Thr Lau Phe Leu Ay Ile Lau Lys Asn Trp
Lys AQu GQu Ser Asp 50 55 60 Arg Lys Ile Met @ n Ser
@n lle Val Ser Phe Tyr Phe Lys Lau Phe 65 70 75 80
Lys Asn Phe Lys Asp Asp d nségr Ile dn Lys Ser Val
du Thr Ile 85 90 95 Lys G (FPAsp Met Asn Val Lys Phe
Phe Asn Ser Asn Lys Lys Lys Arg 100 105 110 Asp Asp
Phe A u Lys Lau Thr Asn Tyr Ser Val Thr Asp Leu Asn
Val 115 120 125 GL n Arg Lys Ala lle His Qu Leu lle
Gn Val Met Ala Qu Leu Sex 130 135 140 Pro Ala Ala
Lys Thr Ay Lys Arg Lys Arg Ser G n Met Leu Phe Arg
W56 155 160 Gy Arg Arg Ala Ser @ n 165 <210> 7
aty) paal 1B Rca<@d? xabNA<2E@yateconriapastic ¥g6tae gt ttg
¥fo> lwsafive dGrt 8er Greabieadgy Alat Bon&jgalbgacantlliealal Leu
‘J(:aatttttgt agaftcttcc 60 aat ghgttg ctataaacagls
<j;bc,:acttcg 5 at ag agct aca ttgaa tcctatatgc 120 gt

¢ c
AGf aleet t&He E t g{%& gaﬁ ‘gtaﬂ t9adgggmgaa
atat gt t got ?%goe ag fa aa‘g%n sRagta Fﬁgﬁa gt (3 ¥chie Glu
tacgtagct g at agagaaga tatgtacaaa 240 gt tatcaaca

Pgalcat agar agh acddt taglaatghéd dgacCsart €04 afatagas Qg 2423
00 Le¥/ 8 LyatTizt Ché Rsat AT GLeOAisaget %bcgﬂ g%gaﬁaﬁﬁég
ttaaacc¥Tt tccagttaat 3680 45

gga act ctt tte tta ggc att ttg aag aat tgg aaa gag ga
g agt gac
Gly ggr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp
55 60

aga aaa ata atg cag agc caa att gtc teoc ttt tac tte aaa ott tit
Arg Lys Tle Met Gln Ser Gln Ile Val Ser Phe Tyr Phe Lys Leu Phe
65 70 75 BO

aaa aac ttt aaa gat gac cag agc atc caa aag agt gtg gag acc ate
Lys Asn Phe Lys Asp Asp Gln Ser Ile Gln Lys Ser Val Glu Thr Ile
85 20 95

2ag gaa gac atg aat gtc aag ttt ttec aat age aac aaa aag aaa cga
Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys Lys Arg
100 105 110

gat gac ttc gaa aag ctg act aat tat teg gta act gac ttg aat gtc
Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu Asn Val
115 120 125

caa cgc aaa gca ata cat gaa ctc atc caa gtg atg gect gaa ctg tcg
Gln Arg Lys Ala Ile His Glu Leu Ile Gln Val Met Ala Glu Leu Ser
130 135 140

cca gca gct aaa aca ggg aag cga aaa agq agt cag atg ctg ttt cga
Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser Gln Met Leu Phe Arg
145 150 155 160

ggt cga aga geca toe cag taa
Gly Arg Arg Ala Ser Gln

165
<210> &6
<211> 166
<212> PRT

<213> Homo sapiens

<400> &

?et Lys Tyr Thr Ser Tyr Ile Lsu Ala Phe Gln Leu Cys Ile Val Leu
5 10 15

48

96

144

182

240

288

336

384

432

480

501



tattgtaata ctttatgtga aatagtatat gattttgaat atttaaagtt
t gaacaaggt 420 gttatgtcta ttccggtgtt catgcgtttt
gt accaaaac agtttgtatc tattatcaat 480 ttaccagatg
atattctcat aacatgtaca gcgtc ta acat agaata cat aacacat
540 at agat aat a aaaagct aaa %@%aatactt at aat aat aa
aagataaatt tctaaagggt 600 actatcatgc aaggtacttt
t aaaaaagt a aat at cat aa gacacaagaa gt atacatat 660
actataacgt attcttcttt tgattgccct aaactagaag atactaagtc
atcgctgcca 720 agtacgtgca at aaagccat attagatggg
cgtagatatg ttacaaaaac ttttaatgat 780 acaat at aaa
t ggaaat agc t agagaaacg ctaataacga taggccttac tatattagta
BUYP Segt pet atllygays agtraced GUnatdpCbegale W10EVaafat a1a clu
taataccggg 40gtttat agt 900 tzsagtatcga ggtcatcatt
t acagcagga agaatacttc gttttatgga aatattttct 960
actattatgt ttattcctgg aataattata ttgtacgctg cttatataag
A0, B4 40 LHO20VT SPBASALS G AUMSPE Agpadahdachep Aon
tctggaagCa tccatgttat tacaggccct 1080 até?tttccg
gt aaaacat c ggagct agt a agaagaat aa aaagatttat gctatctaac
chl¥ Orhrt té@ankotey gt 13 1.ag zgsaﬁxgtrggaz.ﬁabfﬁteﬁgaéer Asp
at astogagga t gat at aaacssl200 aaagt at at aggct cat gat ct
attgtttatg gaggctacgg catcttctaa tctatctgta 1260
ttagégccta cgctattaaa tgatggagtt caggtaatag gtatagacga
%‘% dalte MeBo®Ln fer Flagata eagierydhe tTyirafhydascleu Phe
ggctaatt taggtadfac agttattgtg 13BO0 gccgcgctta 80
acggtgattt taaacgcgaa ttattcggta acgtatataa gttattatca
Qsnt a tgtc t gac t. at t
S erL RO B0 ESEY T AR s PR O e
aaat aaagaa gt aat ggata taggtggtaa agat aaatac 1560
atagccgtgt gtaggaaatg tttttttagt aattaagggg agatctcccc
LatgGéuchsra Me82sn Jaldggt Phe) Phackggét tAsaghi< aggtiys Arg
tgcct gt gt c 18P ggat gcag cctccdfbat 1680 acttadtigga
aactattgta acccgcctga agttaaaaag aacaacgccc ggcagtgcca

4 sTe [0 attaggcga.ccoggagatt cgggacgaa
AL oaR o AR B U S R R R R e v
t gcgggat at caacaacata gt catcaacc agcggacgac 1860
cagccggttt tgcgaagatg gtgacaaagt gcgcttttgg atacatttca
Gtgadtrggomarld2(0e BLy At BlC 186 CYG I HMe@CLRIQIC Alon Ser
caafldBcgat gaagccttcd3écatcgcctt 1980118/ 23
ctgcgcgttt cagcacttta agctcgcgct ggttgtcgtg atcgtagcetg

aaat acaaa_204
Pgo g_tla A%.a Lys Tgxr Gly Lys Arg Lys Arg Ser Gln Met Leu Phe Arg
145 150 155 160

Gly Arg Arg Ala Ser Gln

165
<210> 7
<211l> 11333
<212> DNA
<213> recombinant vector
<400> 7
agacagttat cccaatacgyg tatacaagga gacaatttat caatttttgt agattcttce 60

aatgaagttyg ctataaacag gcactctatt ataggagcta gacagttgaa tectatatge 120
gtagtatett tttatceett tgatcecagaa cataaagttt ttttegttat atatgttggt 180
agatataaag ataagtattg tggaatttcc tacgtagectg atagagaaga tatgtacaaa 240

gttatcaaca ggatatacce gtacgttagt tgtttttace tcgtatcaga tggtataata 300



at gacgaata cccagttcac gcgccagtaa cgcacccggt
2100 cacggcttac ggcaataatg cctttccatt
gttcagaagg catcagtcgg cttgcgagtt 2160 tacgtgcatg
gat ct gcaac at gtcccagg tgacgﬁ;g{a tttttcgctc atgtgaagtg
2220 tcccagcctg tttatctacg d t aaaaag tgttcgaggg
gaaaat aggt tgcgcgagat 2280 tatagagatc cgtcactgtt
ctttatgatc tacttcctta ccgtgcaata aattagaata 2340
tattttctac ttttacgaga aattaattat tgtatttatt atttatgggt
gaaaaactta 2400 ctataaaaag cgggtgggtt tggaattagt
gatcagttta tgtatatcgc aactaccggc 2460 at at ggct at
laagacedtgacBrreatdragcratahd AdqHagat { tabcsA0t L LAt fat
2520 gtcttgagta ttggtattac tatatagtat atgtcgggaa
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cgttatcgct atgacggaac aggtattcgc tggtcacttc gatggtttgc
ccggataaac 3780 ggaactggaa aaactgctgo tggtgttttg
cttccgtcag cgctggatgc ggcgtgcggt 3840 cggcaaagac
cagaccgttc atacagaact ggcgahﬁgtt cggcgt at cg ccaaaat cac
3900 cgccgtaagc cgaccacggg gcecgtttt catcatattt
aat cagcgac tgatccaccc 3960 agtcccagac gaagccgccc
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agtttgaggg gacgacgaca gtatcggcct caggaagatc gcactccagc
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actegeccgea catctgaact tcagoctceca gtacagegeyg gotgaaatca tcattaaage
gagtggcaac atggaaatcg ctgatttgtg tagtcggttt atgcagcaac gagacgtcac
ggaaaatgee gctcatececge cacatatcct gatcttecag ataactgeeg tcactccaac
gcagcaccat caccgcgagg cggttttctc cggogogtaa aaatgegete aggtcaaatt
cagacggcaa acgactgtec tggccgtaac cgacceageg ceegttgeac cacagatgaa
acgccgagtt aacgecatca aaaataatte gegtctggece ttcectgtage cagetttcat
caacattaaa tgtgagcgag taacaacccg toggattcte cgtgggaaca aacggcggat

tgaccgtaat gggataggtt acgttggtgt agatgggege atcgtaaccg tgeatctgee
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at agcaggaa ctactagtac 7200 ccttcaggaa caaat aggat
ggat gacaaa taatccacct atcccagtag gagaaatcta 7260
.taaaagatgg ataatcctgg gatta aa aat agt aaga atgtatagcc
ctaccagcat 7320 tctggacata acaaggac caaaggaacc
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