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COVPOSI TI ONS AND METHODS FOR TREATI NGHI V | NFECTI ON
W TH CUPREDOXI N AND CYTOCHROVE C RELATED APPLI CATI ONS

wabeos/1zppd i cation clains priority under 35 U SPQ/USHAQ019565

and 120 to co-filed U S. Patent Application Serial No.
, entitled "Conpositions and Met hods for Treating

Mal aria with Cupredoxins and Cytochrone", filed My
18, 2006, U.S. Provisional Patent Application Serial
No. 60/780,868, filed March 10, 2006, U.S. Provisional
Patent Application Serial No. 60/682,833, filed My
20, 2005, and U. S. Patent Application No. 11/244, 105,
filed Cctober 6, 2005, which clains priority to U. S
COMBGSITHANS PN 12 METH D SCEORARIGSTING HY. INGRGHON 82,
filed OcWwid# CUPREDRXINANDUCRTORFHROMBE)Gal Pat ent
Application Serial No. 60/680,500, filed May 13, 2005,

and is a conti L Q0= s S. Pat ent

Appl i cati on Se?#@fAT,#D‘g?%‘%’g@%& filed Novenber

This appliCdion vhaimdprivrisy wrlepsdd UrS.€.)§§t109 bhdS120R0 owdifddddn.al

Pat.ent | ication Serial 60/ 414, 5 i | ed ;August
patent Apglicabiyn S8R NG b e et s Pty A hods 5 g
Malaria Ratheipredpginé st yaschiwaid atileivdyel8, 200604.8, Fib®isiohal Retbnt

ot WA 0Nl LB TR b i e Appicacon
Serial N@O6(2662, 853 3filed Mag d0 2005 U YU .. PateRORPplicdiig 10 11111284,105, filed
content of these prior agé)l icati %ns is fully

October; 4 281 BPich slipepriarity yU-pefrayigiteal st malerpenderial No.

60/616, 58VERNINHAL, DydRERT U @rcvistingChatdi® A pflicafibn $dHabNo.
application has been supported by research grants from

60/680, (ﬁ)e filedMayniah 2003sandtis ¢ eantigpatigain-part pRY+S) Patespeleption

Serial N¥Rb¥ 170,603 164 NotdaiRP | 1,0 %%ch%llailé!ca%gﬁ&ﬁ foly,SES
04050- 16, Al 45541, CA09432 and NO1- 756% . The

ProvisiqgelRatentrdnplicatign SraipbNe 0 Hitd 5P fgert August 152903, Andevrhicly .2

continu%;clolﬁl:il‘-l)-ﬁg% 85- tls, b&lé/xﬁ%piﬂtfgp% Ha{l?\ﬁlﬁ‘g%r {1001l PSS s,

specrticall

0 cupredoxi n, § Pseudononas aer ugi nosa
2002, whichrcilaims priditoto RS eRrdvisional Pateet Appilicatin Seyielodkmbare C5 1
i Fhk N . . n

607269, 8% eB bt 5 on B Do e o 0y BTN
incorpotatrihecadieby efeeercy. Virus (H V). The invention al so

relates to variants and derivatives of cupredoxin and

cytochrome ¢ that retain the ability to inhibit viral

I nf ecti STATRMENT @QBIGOVERNMENTALINGERBST he Human

pdeficie Vifu I V). The jnyention also
TRF PG ot SEBk athlictot btabein P Rtst 7 ey Spie fm the
Nationdd &fstifids aF Hedlfha@®HY) BethasdapkiaBiland U sel.| GraACKaREtsND 16790-
21, ES 04050-16, A1 45541, CA09432 and N01-CM97567). The government may have

certain rights in this invention.

FIELD OF THE INVENTION
The present invention relates to cupredoxin, specifically Pseudomonas aeruginosa
azurin, and/or Pseudomonas aeruginosa cytochrome css; and their use in inhibiting of viral
infection, and in particular infection of mammalian cells by the Human Immunodeficiency
Virus (HIV). The invention also relates to variants and derivatives of cupredoxin and
cytochrome c that retain the ability to inhibit viral infection, and in particular infection by the
Human Immunodeficiency Virus (HIV). The invention also relates to research methods for

studying viral and bacterial infection in mammalian cells.
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Wi | e human i mmunodeficiency virus (H V) infection,
which results in AIDS, is a relatively new infection

w0 poobhe7suman popul ation, it has qui ckly ri senP€DUB1YE6/019565

forenost health problemin the world. H V/AIDS is now
the | eadi ng cause of death in sub-Saharan Africa, and
is the fourth biggest killer worldw de. At the end of
2001, it was estimated that 40 mllion people were
living with HV infection world wi de. The Centers for
D sease Control (CDC) estimates that nearly 800, 000
people are living with AIDS in the US, and 40,000 new
cases di agnosed each year. \Wile better treatnent

met hods are now knoBACKGROUGNBNg the |ife of patients

Whis e iipeoa et MBS by it ton, PRick Hsfins HRIBS e .

relativelyhddv lifift@tioa yie the huandpepalacion it iak qhiclely eiseytoeis foleatostiierlth

NRTERE N ERTR O TR TR

and is the EMethSBgdesAnBG MopldasR. iAmkelehll of 300&1 g vagsstitvated tieka KO

o T ot B B PAE BELht BYPIERe o

(CDC) 30RatBsthhesitd 800; @‘ooq»reslﬁe bleaRE@Witk AFFS in Ay 1S 1208 80,90CHew
as nevirapine, efavirenz and del avirdine; protease

cases difARTRSIoRGT 4625 uWhileBetiseigertment methofs pIg AW KPOWR Iraigns fhe

life ofpmelnfslvnalvrﬂv in@<PRbA, ‘Bﬁ%\‘é{%stll'l ppbpavir and atazanavir; and
fusion inhibitors such as enfuvirtide. However |n

Madeyn proi/Hl Vi detes taesh svpishdigferenbriagcs pf PrBEY ik e (s 3nd)
several HtHOshz gﬂlgﬁﬁlﬁt 1543Y ﬂegmfeg iPiePRdatedihd sluFivel S8GE bV e bénmonly

preven d%ro ression of chronic infection or treat
used antal:iw drygs g ludpmecieside renertiapseriptsainbibiter sughiay AA T 44,

ddc, d43 nﬁ'@%ﬁ@ %a%ﬁ\ﬁ{j nﬁﬁ?&g@ PSErs? trﬁxﬂ‘:r\{}?t%er |iBigors ﬁﬁh 8¢ RRVR

tu IS one large actor t esults In
non-nucﬂamsulde tavtnyse tr@nseﬁlbtmtmhzbtoys fuck ag nevirgping &wirengrand Fll@lmahms

ot ey B TR R B P A L B,
and atazlamawm mm)ﬁlisfoh omhébitarscuctedsieofizirtide. Udevaykr, mjlparaddw mﬁecmdd
pa‘uents1 Imng 8¥ anl%ﬁlrﬂ,%g&l %Td tog%: cio 1nat1ér?llsh é}gegﬁ € to\f)l ervgntl_]PeV
progressid @ttdhrmib infgoeian driteeal deyte ATDS. fihebigh tnutative ndte ofthc Hibtvess
ositio i sin non
o sy S ESkh S SR 28 BRI PR AR
the inab¥1ay toPdTtesti dhgl{ret HUN finifu@ioh v Blewiahe betat reamentseie hapdred for
use these conpositions and peptides to inhibit the
mefﬁ‘i'tlﬁw h of HV-I1 infection in manmmlian cells and

patients. The invention al so reI ates to variants and
derivatives of cupredoxin and ochrorre C551 t hat

retain the abPV ¥ ORHE IN ¥P¥wt h of viral

TR §6dehPiivertiof rdlfted1d thhSdkitRhs hﬁtf B&hbRDHFBYe dRBprelioifdad
aspect of the invention is an_isolated Feptl de that is
1

for cytoghroie csnend thelr pspae inbiitgirakipfegensimmapgaignredmangin
particuthUf@f\ﬁﬁ’l@@&'tiGn.Oﬁpe@ﬂﬁ%&ﬁbfh@ IWResént invention relates to compositions

comprising the peptides Pseudomonas aeruginosa azurin and/or cytochrome css1, and/or
variants and/or derivatives thereof, and methods to use these compositions and peptides to
inhibit the growth of HIV-1 infection in mammalian cells and patients. The invention also
relates to variants and derivatives of cupredoxin and cytochrome css; that retain the ability to

inhibit the growth of viral infection, and in particular infection by the HIV.
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1 and that can inhibit the growth of H V-1 infection
in mammalian cells. In some enbodi nents, the

W@peaeisxd n is azurin, pseudoazurin, plastocyaPCTiPS2006/019565

rusticyanin, Laz or auracyanin, and specifically
azurin or Laz. In other enbodinents, the cupredoxin is
from Pseudononas aerugi nosa, Al caligenes faecalis,

Achr omobact er xyl osoxi dan, Bordetella hronchisepti ca,
Met hyl ononas sp., Neisseria neningitidis, Neisseria
gonorr hea, Pseudononasfl uorescens, Pseudonobnas

chl ororaphi s, Xyl el afastidiosa or Vibriopar
ahaenol yti cus, and specifically Pseudonbnas aerugi nosa
@me dNpécs ofithe invguiiroris ireiolated peptide thethis e diarianit dsyivative or

structuraﬁ%@&a&ggnt o? 8&‘1{ %do?un (9%?186 I 1%@5 Qé,t Rldg%tcanl ?fﬂéeoﬁ‘ﬁ wuLol o

HIV-1 isfectibnde quaemcdian deitst i[rt gpntecenﬁ;o&amutsnhe cmpnecBEIi;) ik BYuN@S:

1-17. .1 di th d i d
pseudoaging st Ge T BRCQUBPOH RUEH SEy; S PEECLS o o Th
other enfl@dinicile, the ¢ujredoxin 8 fltohwab’seﬁh}@mhas]&krﬂ@ﬁcbsduﬂsd%@ﬂesﬁmcahs

Achron{Rigtor e szt Rosdigia i ot oicp e B G o aoty MECHEL | o

menzngz'fzﬂzs | MU 8ricd Borlodfhea,l IBSUdbMRRasF o PeScens, Rsesdothongs 3ordrabBis,
% t her _enbodi nts, the |soI @%Be pt.ide consists of
Xyie”afémf P OR VB ioLAiehagme bygns; 20 SRes zfa SIS AEURTHORELT

Nezsserz@@'o%rﬁércl Hﬁ&inﬁ’é@ﬁbcﬁﬁnenﬂslﬁle p!:}ﬂld@‘ishﬁﬁ't SF5Re of SIS NOSh §-
i de_conprises equival ent é@ ues of ~a cupredoxin
17. In sa@e ambgﬂmswwhe BeRtiFls hasiaplgpst F"éO“F 1o o asgl spggence identity to

a sequeic@ %t dB@IDIOS-and resi dues 88-113. Another aspect of
the invention is a conposition which conprises at

Insgme ewpedipgpts dheisplted psrtide may be a eyrpption pf quprdgxia gr
cytochr&ﬁ@&gld rhb ?@;Sude?n@ PERdr&MRhn aBbRT | /RLLYE 2848 n§ttrﬁé+9 Eﬂéﬁ @bout

ui'val en a cupredoxin or cytochrone Cs and t hat
100 reSIdms Im$ninis ambodimenits the fisotatedipentide qomééqﬂadpglpmofrmnmthafam

re51dues°3%l-i2§ re'sfau% j%hzﬁém ?d'ﬁ'éé Wi 13¢ QHBﬁ%l érhlﬂﬂlmérﬁ]s ﬁg%lated
enbodi

odi ment s, arnaceutlca MpoSi t |
peptide £onsists| Qﬂae@glcbromf dzntin thetdn aiduesdhior 1r2i8511651éuasc3|6 88|0m retstduesr 88-

113. In%ﬂgp %E@d’]ﬁlgnt%tﬂbe a?eivH@er C%g‘l% i eglﬁ’lvglgrgx% By J;@ﬁ%?ioxin asa

enes ‘T aec romo
region of ykwmdhatdmsldmr%elﬂéj tesiduzs A6:8R sdresidues, 88MHBh y | ononas
itidis

RBother SRR h ST ERIoB R LRt b RBE bl R L Rt e
cupredoXitl, etbehir@né &6, oslaolamd Mﬂnda thpiis a ammlemamza o1 stﬁioﬁhral

SR T O T
infectiofs Yt a&hmana &eli§kn h pha@b&ati@lcomposition. In some embodiments, the
pharmaceutical composition is formulated for intravenous administration. In other
embodiments, the cupredoxin is from Pseudomonas aeruginosa, Alcaligenes faecalis,
Achromobacter xylosoxidan, Bordetella bronchiseptica, Methylomonas sp., Neisseria
meningitidis, Neisseria gonorrhea, Pseudomonas fluorescens, Pseudomonas chlororaphis,
Xylella fastidiosa or Vibrio parahaemolyticus, and specifically Pseudomonas aeruginosa or
Neisseria gonorrhea. In some embodiments, the cupredoxin or cytochrome css; is selected
SEQ ID NOS: 1-17.

Another aspect of the invention is a method to treat a patient infected with a virus or
bacteria, comprising administering to the patient a therapeutically effective amount of a

composition which comprises at least one cupredoxin, cytochrome ¢551, or isolated peptide
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SEQ I D NOS: 1-17. Another aspect of the invention is a
nmethod to treat a patient infected with a virus or

whawbarisa4 conpri sing adm nistering to the patPENUSA06/019565

therapeutically effective anmount of a conposition
whi ch conprises at | east one cupredoxin, cytochrone
c551, or isolated peptidethat is a variant, derivative
or structural equivalent of a cupredoxin or cytochrone
c551 and that can inhibit the growth of HI V-I
infection in mammal i an cells, in a pharmaceuti cal
conposition. The patient may be infected with H V-1,
Her pes sinplex virus (HSV), Ebola virus,

that is a agﬂamﬂgﬁwmw orsstr{iivid) eqqixaﬂa’t offd qmprezlaxin or epsehranypes 1 Apd B

that can H@%éiﬁ}l? 9&@{ ?tll}-; tﬁxfﬁ‘%o%n r%%mr\r}al%alr} chllsgienaaS qleagm%ceu@ cal
composmeﬁ Pliteetatient nfayrbeyﬁfbcaéd Wwitht HSV-leerpw siraplex mmsr(aISM);Elmla
vir rus, .rub \Y, ue V|ru
virus, cyegiopelsp g (S Baiaive P e Ry o B AR C frgRmsaie B
C, and GlkAédelta hefpaﬁMrue HDW), Meihyss, vidubi@ndasits €ints, teSpifatTp nyncyuial

sone enbodi ne t.he c 05| t m ni st er
viras, g BB s Vi, B R SrAb U R R R
MycobaSteRi hbBRASs, A pdcifvally HIMAl & §oid enttRinteats, the patient is
adm ni stration, transder mal at Chff?&i)gpp(JSI tory or

human. df e RRPAERRDES, e CMPYSIURR 15 HRIBFISFRIY IIFVERAUS SHeCtiphe

mtramuééﬁﬁpﬂlfécﬁbrp Bud¥B¥n&ts &60tiBh, SAIRN 86N %ﬁl&il AdRinfBtatdes to 1
of the administration of another antji-HV drug.,

transde@sbmt% BERPPsjiort or b nd spreificalieby infraveagusdniseticer Tht i
composiibh ﬂla‘ty bé& Qcirhlngé?édex{q'ﬂﬁﬁ 0 MR to 3Rckk bY tMe HiHBhistrANRGE erahother

aspec Invention IS a conposition conprising a
anti-HIY é@ga smé‘lceﬂy 4 Abqus Blepimg tima ps ensther At wiradyanbdastsrial ablor

antl_m\pﬁé% and variant, derivative or structural equival ent
cupredoxin or a cytochrome c551. In sone
Andtled espeettod thetiheentiomijsegiompesitidngcomprising htdegshveurfiapagolated
P

cupredo%%nyg}%cth%o% ci']S'g‘T oa'ﬁﬁ %Erl?ﬁj? Qi%ﬁbatf% oxt Qr%cﬂupcl\f g%ﬂ& *reﬁéht 83 a a kit

i'on conp east
cupredoxmmr e dszimhlromc vl Sdc lin samge aﬁﬁ)mmemts ths @blapfmth@eptnl ed e t hat

harmaceutca varloalrﬁt derivative or structural equivalent of a
p 6 éﬂ%%’ﬁ 8r cytochronme c55 1 and that can inhibit

Aimih@ agpattofdie ihivedtibn lsrafletoctompnmnmﬂﬁnnmpd)mmm welpkising at a

har naceut i c 0 Siti
easton R B DASHORES dept: & BbeirgREs b8y 1 Pl Bt e o
structurd@ghiRaledtodh blsip’lledoﬁﬁﬂir Rgtoclasme €55 1aind thae cannivleibit iterprowthaf
thod to st %Eral ﬁnd bact eri al Jnfect|oF in
HIV-1 ipfeptinn ip gﬁmé‘@i F‘ ce armpeutiqal.camposition fn 3 YAt JB 5o
embodifbBis, ¢ Hisis %ﬁ@eaf&uﬂf@éﬁa@s BdBiisG¥icachr one ¢551, or
varlant derivative or structural e 38¥ Ient t her.eof ;

é%‘ﬁbf‘d@fl?eﬁ‘goftﬂP‘Fe‘n&f‘é‘lth% 155 pethod tg sude yvir RRiGrisd nfegtgn !

mammaliBRSs] Jaghptififg SHeQWpH ofontabiiiGhd Qs Hithtah@piéti bt 0P
bacteria. In Some enbodi ments, the step of contacti nlg

cytochremec ] Qryvatiantresvatiys os deseial sauivglens élrﬁrwféoe@sting the cel
with a bacteria or virus; and measuring the growth of infection of the virus or bacteria. In
some embodiments, the step of contacting the cells with a cupredoxin or cytochrome ¢551, or
variant, derivative or structural equivalent thereof occurs before the step of contacting the
cells with a bacteria or virus. In other embodiments, the step of contacting the cells with a
cupredoxin or cytochrome c551, or variant, derivative or structural equivalent thereof occurs
after the step of contacting the cells with a bacteria or virus. In some embodiments, the cells

are human cells. In other embodiments, the cells are lymphoma cells or peripheral blood
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variant, derivative or structural equivalent thereof
occurs before the step of contacting the cells with a

whawbarisad or virus. In other enbodi nents, the BCEPSWNG6/019565

contacting the cells with a cupredoxin or cytochrone
c551, or variant, derivative or structural equival ent
t hereof occurs after the step of contacting the cells
with a bacteria or virus. In sone enbodi nents, the
cells are human cells. In other enbodinents, the cells
are | ynphoma cells or peripheral bl oodnononucl ear
cells. In other enbodi nments, the virus or bacteria is
H V-1, Herpes sinplex virus (HSV), Ebola virus,
mononudyitr@ﬂﬁglln‘otheusnlﬁcﬁlm@nts frervirun b1 haereriaisHIMab derpogpimgpleX B

at| IS viru del t
viras (G0 RBbp G e R e My G e ©
hepatltlsr\&ﬁlp A, Bt Of gnds:‘y mlmydeltahepatmmrusthDW\),l mutsps \druenacagles usys,
Vi rus ol i ovirus Vi rus

respratogy syl if i BEBEY vt gt Rapro s Pty Pl Yl V.

dengue virus BTt %Mﬁﬁbﬁﬁ‘drlugf tubd’iﬁlld)smé e;bvcihmllly HI\am, ex p r es si on
vect or, | C encqQaaes ept | e t hat
A7 SinePPL ot IBTSROGL 2R FOE D AP g MBIk sTeatps wplids thats

a varian§ M&%ﬁf/@&ﬁstﬁaﬁihl éfvibalednBbf LAPredih Bi EytddhAonG 36l Andthat can
infection in mammal i an cells. These and ot her

inhibit ﬂ%fs%@\é“t'hso Hlyvhinfesiasin mamm3ligaceliSes of the invention

Thebd arldCRRTBs RO A PiMtagkd eﬂa tehirds @k the Wivastidi WilrRsormnd
detail ed descrlptlon of the speC|f|c enbodi nment s.

apparengfipie thepiplorippfigaxs ad dméecsmme&s BeepcHiogmbodiment no
aci d sequence of azurin from Pseudononas aer ugi nosa.

SEQ ID NO 2. Amino acid se ence of tochrone c551
fron1Psedﬂﬂﬁﬂﬁ%@sﬁﬂﬂﬂgﬂﬁbgg EN%Eg Ami no acid

%%ﬁ? %ﬁfNéo fxﬁxﬂh@é&&’ S4AHCB of LARh %‘Bﬂ{ L HorBnh S48

Am no ‘aci d sequence of rusticyanin from
SHQ 8D 2%): 12} Yenifieacidengieien of cysrbrdnr ¢§61 fiom Pyaidemncaes d
guence of pseudoazurin from Achronobacter
ycloclastes. SEQ ID NO 6. Anmino acid sequence of
m D ING: Bo Andihe adid gaelnese Péplasibéysnin Be@ PHOrmi@iuny lamimdsmim.

e of .azurin f
S0 TR RSP danERog i o pf AR STRATRSKos frromsioans
SE(D @D Ny e Raeino hcid zagquente fof pseudaraat fedrh Achromobacter
onchi septica. SEQID NO 9. Anmi no acid sequence of

aerugmdc'sg

‘CydOdﬁﬂ%ﬁrln from Met hyl ononas sp. J. SEQ ID NO 10. Anmino

S100) 0D ST 162 NGEinG hicid Zaduenite fof aatribdioss Alchldgenestherglis.i di s

Qo BT Ra & iU sE CE R BM RERO S RAPROAE ¢
ssp.deni@fidagnce of azurin from Pseudononas chl ororaphis.

SEQ ID NO: 8. Amino acid sequence of azurin from Bordetella bronchlseptlca

SEQ ID NO: 9. Amino acid sequence of azurin from Methylomonas sp. J.

SEQ ID NO: 10. Amino acid sequence of azurin from Neisseria meningitidis Z2491.

SEQ ID NO: 11. Amino acid sequence of azurin from Pseudomonas fluorescen.

SEQ ID NO: 12. Amino acid sequence of azurin from Pseudomonas chlororaphis.

SEQ ID NO: 13. Amino acid sequence of azurin from Xylella fastidiosa 9a5c.

SEQ ID NO: 14. Amino acid sequence of stellacyanin from Cucumis sativus

SEQ ID NO: 15. Amino acid sequence of auracyanin A from Chloroflexus

aurantiacus
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SEQ ID NO 13. Amino acid sequence of azurin from
Xylella fastidiosa 9a5c. SEQ ID NO 14. Amino acid

w@ewarersed of stell acyanin from Cucumi s sati vusPSEQS10D6/019565

NO 15. Amino acid sequence of auracyanin A from

Chl or of | exus aurantiacusSEQ ID NO 16. Amino acid

sequence of auracyanin B from Chl orof | exus auranti acus

SEQ ID NO 17. Anmino acid sequence of cucunber basic

protein from Cucum s sativus. SEQID NO 18 is the

am no acid sequence of the H 8 region fromLaz from

Nei sseria gonorrhoeae F62. SEQ ID NO 19 is the am no

aci d sequence of Laz from Nei sseria gonorrhoeae F62.

SE@H RONGE. Afhiricsacidreqiencerafadrapyanive fiom EidRodepisi fy t he

az-encodi ng gene (laz) of Neisseria gonorrhoeae. SEQ

aurantla“luﬁ NO 2 1is the reverse priner to PCR anplify the

SEAZHENOO U7 .NYmie 2id( sequishceodf chifiinsisee basic goteir frdno CagumiSEQ
ID NG 22 is the forward priner to PCR anplify a 3.1
sativus. kb fragment of pUCL8- laz . SEQID NO 23 is the

JECYED NO: P8 isTRE arhdo BERsejiprl e oy the FR8 deghdn fionaaefidém dleisseria
pucl 8-laz. SEQID NO 24 is the forward prinmer to PCR

gonorrhegapFb3y a 0.4 kb fragment of pUCL9- paz. SEQ ID NO 25

JE%) IR0 8y ‘}"srtﬁ@arﬁhb ﬁ@ﬂ s hc%erfé@%f BaPhrbrh Wedss&iadgoliSrriideagpaant
of pUC19- paz. 26 is the forward, prine 0£

NEY; 28 @tmg@rwgé@ﬂmg RECRampIYy thed-azshending g5pg

§ -azu 36-128. SEQ I D NO 28|stheforvvard
Neisseri g&mﬂﬁé%or PGST- azu 36-89, SEQ I D NO

is th
SrEQ/E? NO: Bl jisthe reverse pEST-QPGRIBWEY, thsEe} PYBON@% g% (lag) of

ward primer for pGST-azu 88-113. SEQ ID NGO 31
Neisserih Bnd-B0UR( I PT ori mer for pGST-azu 88-1 13. SEQ I D NO
32 is an oligonucleotide for site directed nutagenesis

2 1o NGy B2 ?&‘V?ﬂaﬁﬁ%ﬁﬁﬁé’ﬂ%ﬁ?&’?ﬁe G
laz. for the preparation

SEQ ID NO: 23 is the reverse primer to PCR amphfy a 3.1 kb fragment of puc18-laz.

SEQ ID NO: 24 is the forward primer to PCR amplify a 0.4 kb fragment of pUC19-
paz.

SEQ ID NO: 25 is the reverse primer to PCR amplify a 0.4 kb fragment of pUC19-
paz.

SEQ ID NO: 26 is the forward primer for pGST-azu 36-128.

SEQ ID NO: 27 is the reverse primer for pGST-azu 36-128.

SEQ ID NO: 28 is the forward primer for pGST-azu 36-89.

SEQ ID NO: 29 is the reverse primer for pGST-azu 36-89.

SEQ ID NO: 30 is the forward primer for pGST-azu 88-113.

SEQ ID NO: 31 is the reverse primer for pGST-azu 88-113.

SEQ ID NO: 32 is an oligonucleotide for site directed mutagenesis for the preparation
of pGST-azu 88-113.

SEQ ID NO: 33 is an oligonucleotide for site directed mutagenesis for the preparation
of pGST-azu 88-113. '
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of pGST-azu 88-113. BRI EF DESCRI PTI ON OF THE FI GURES
Figure 1. Figure 1 depicts the inhibition of H V-I

wo eoal2giowt h by azurin, H 8-azurin (H 8-Az) apdI/Lsz06/019565

These three proteins were incubated at different
concentrations with PBMC fol |l owed by addition of the
three subtypes of HI V-1. After 2 h incubation, the
virus was renoved but the proteins added back as
descri bed in Exanple 3. Suppression of virus growh
was determ ned by ELI SA assays of p24. Figure 2.
Figure 2 depicts surface plasnon resonance bi ndi ng
curves depicting the binding patterns of cupredoxins
with CH4 alBRIIE]TDESC@ﬂP'EION@ﬁ)TBEFFIGHRMi on curves

R 0BY SRR AL D0 G 8

(H.8-AZybMd Xouz. d&ei&ahyerptdtqnhﬂwé inavbatdat differpat chnsemmtionsotithps

o Sk e o A, AT B e s

was renfo@édlﬁﬁ the\pedtyins Midedbhokens ldesetlbedgn Ekhhple Bi Sappyessivn of virus

rm neq, vi tting_t data to Req = Rmax/ (| +(K
'gTOWthW efer%mteﬂthz‘I%FVEVqufPEfconnect| ng the data points

FQEG%EZ Fif\@e Cladpibls BGHERE plﬁﬁn&rﬁﬂeb@&n@ftﬁndl@mﬁvet d2piCtingivhe
urin

bmdmgBaﬁerwf)epwrsdqx?@aﬁﬁg@? '@A@ R 2Be ?ﬁbgﬁilrfstmncm&ve&men

showingd RORRindisgeshiPFiRdihg of HarisWhd GES-A A 360128 gﬂfovxw ak Bn tkdf) with
roteins. Due to Targe nonspecific binding to the bare

immobi)a eheaphoxywsthyldexte gatiedigold senatrships (CBHI)r ffi¥ilng
gp120, ﬁﬁf' fi %ﬁléi @nd H‘W[ lrﬂef %dta@ tﬂé%%sﬁ{?e S e £t)ve c@x’tfdl?reﬁﬂe%ﬁvely

Relativg lwnclxng afgpltlzeyvere(@yerrsmpd wa vf o tglqu‘at% 'ﬁé%r B@W@H&a@m
the cur\{e mf%%fléc’tm% %M'aga oin%ose aﬂfércmhdlhg ?(f&lué@ atr 36 9+2.0

| Zze azurln were dete er SIm
nM (azrininli. 34 D084 ASI (AST-Axp6-128pahe 48.h Hfal tM(BYV- ngpéZO) (B) The

g e RS LB it S gl o

to largeﬁﬂbﬁ@@@ﬁ@ biwai%g 1<9th5 baﬂé peh ons cﬁipgcm W raddNﬁ‘NMab bmdmm@the
azurin, in the in Q nM

runnmg(br_c»}‘fets@mgfmh @Wgo é@ﬁa@? peffesh %Ltrzfdf fé &V Iiiq‘n @E% D3m0
(CD4), hﬂq‘é’? I lol 2 %eéﬁa@ "SPRl hiuBss fQ4 hifdite b3 1 AMIREAN-

I 'ons erent azurin

1, ICAMén KéhMFhanddﬁ@Aw ins &) @ith Mhmphilixed|azggin W detormingd widpr t o
similar tﬁcg}%ftgo%g %sot:ore é}y ﬁgﬁ%@é ?n}g}rtt(gf. a’ﬁ%ﬁsglsew%{]egg&[gﬁngg gf it with
ICAM-Q,EbzltJﬁdt Ryt IKZAM{; ke BgAMR r1]saqyta(blhll ;Mdlthegphaﬁg YttenglBSTas A2 +

36-1 r.at.e th H V- ilized
5.4 e R i bt shoviibinape stttk A o
(D) SPR B&G%%fc&ngeﬁhoﬁts@lm‘ea WH@)”Mnﬂ*fobhizij bmgmeseme ah@sz WAufin +
T- Azu 36- 128 wi.th i mobili zed

HIV-1 mlaa pelutiong ysrecadded grdiffrent ﬁF‘ﬁ%lr?Bﬁcet“%téﬂ’i‘é e H@V 1
gp120]&d 2423)B PedBRoF burfaBe A¥&he data were plotted as a ratio of resonances, %

total response [Req (azurin+tHIV-1 gp120)/(Rey/(HIV-1 gp120))]t. GST-Azu 36-128 was
titrated with HIV-1 gp120 to immobilized CD4 and analyzed in a similar manner.
Competition data suggests 1:1 stoichiometry of binding between azurin and GST-Azu 36-128
with immobilized CD4.

Figure 3. Figure 3 depicts surface plasmon resonance binding titrations depicting the
interactions of azurin, and GST-Azurin fusions with DC-SIGN. (A) Concentration dependent
binding of azurin, ICAM-3, and GST-Azu 36-89 with DC-SIGN were determined via
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interactions of azurin, and GST-Azurin fusions with
DC-SIGN. (A) Concentration dependent bindi ng of

w@2u6i127514 CAM- 3, and GST- Azu 36-89 wit h DC S| GQCTES06/019565

determ ned vi ai nj ection of various concentrations of
the proteins (0 - 100 nM over a DC-SIGN nodified CVb
sensor surface and the extent of binding was eval uated
as a function of the equilibriumresonance response
val ue nmeasured in resonance units (RU). (B) The
binding titration curve of GST-Azu 88-1 13 with
DC- SI GN using the sanme sensor chip and protocol as
described for azurin in part A The positive

injection oftvariactdoneniodtioBSIF thz proinsi(Q 3 104 1) DEr SIDENSKIN g@étfsd

its tentl | A It
cws s PRSPk e oG SEREPLDN PR Ml
resonanﬁlésp%'E—vAEﬁH nfd8sutedlid rmnz&lcd emltsr(RUDle(B) Ahe blrﬂtﬂgngratlbleourve

of GST-%% g%&? 3 izvﬁ@ Dgaﬁgﬁ{; Kd/ %%gsglog P Sﬁ%gr%{f;ﬁgl as descrlbed for

azurin i@ﬁdﬁ@pmh@p@mqut&a&tm&f $SE-A)zu8& 110.vdth DOAS{EX umgge)sts its
potentiojsTiep o RN 3 BRSO B SRR U i

ICAM- i&i‘diGBTLAgnss A3 W& detb@iiiftdby ﬂithﬁg ﬂl@ﬂaﬁa t@Rbd! i ncl udes
h the singular or the of the ter

Rmax/(lsﬁ%efcm 204 theCUENeSTHF pRRget e Jsta @ﬂrﬁ@néheé% plots: The eﬁ%@é’aféted
Kd valu&ea[r@b B3 +0l03 dVE (42Brin)POLY RORI e (IbAM@PEh@? 98§ +aNd nM (GST-
‘protein" are used mterchangeab y to refer to a
Azu88-pb)ymer of amino acid residues. The terms apply to
am no acid polymers in which one or nore am no acid
residue is an artificial chem cal anal ogue of a
c or r es pDETARADEPDESGRIBTION OF ' THG INNENTION d. The
erns also apply to naturally occurrl ng am no acid
?yrrers The terns "pol ypeptide," "peptide," and
Apuset @émih, the eral“sdl” indhdes bt tief simgubhir br thaiphmai of the term,
i ncl udi out nat. Lim.ted to, glycosylation, lipid
unless Sg?ﬁlficgﬂ%g%ﬁlbegﬁfFaﬂ%ﬁce garmacar boxyl ati on of gl utanic
Acud hesingithe ssrmb Visbiypeptidel'| "pepthaief aADProteintd atel uatd on. It

. will. be remated hat s.are no al ways
interchafgglsah -1 AP Vb LR STLESIRG! o BE BTGB e e acd
polymeRiRRERE dnésr ndore emitlotacidlf redihieqslart drtifidiblheieal etnbl%gud%‘ﬁa be
circular (with or wthout E anc |ngé¥ eneralll as
correspondig natugpl] Yp%@{m{l% RGP A¢ido AN IPERT 4SO PR A GPHE BRecine

amino aRTdQeBSifekd) Ihe Vs " %;eguamt 'DePidRIGAE "Rbeil alyalddUn@ikive of
mani pul ati on whi ¢ not occur naturally. G rcular,

modificgfons élw&ﬂh%n@‘tBP’alﬁe’FFé‘d%gll‘C(S’Eﬂl%ﬁonp]&N 5‘&9@%@55 {jon gamma-
carboxy'q‘»a\ﬂah Resiaste &yd R§Buds! BasdxHatiOn atPA DD Moo ARES & vAllBe DY

entire synt hetic met'hods as wel|. As used her ei n,
apprecigtebthateno pemiph@m@gﬁ dwpyscatieht linsar: Fonisiaass Pelieapsesanay
be bran&id ap!.ﬂyeéﬁlpéﬁqmq%ﬁinaﬁ&ymtth%nﬁa}f B’e%ﬁlgxe vmrdir%thbaat

constitute an T mnpal r nent t'h enorma state of
branching), generally as a result of post-translation events, including natural processing event

Defimtlg

and events brought about by human manipulation which do not occur naturally. Circular,
branched and branched circular polypeptides may be synthesized by non-translation natural
process and by entirely synthe’;ic methods as well.

As used herein, the term “pathological condition” includes anatomic and
physiological deviations from the normal that constitute an imbairment of the normal state of
the living animal or one of its parts, that interrupts or modifies the performance of the bodily

functions, and is a response to various factors (as malnutrition, industrial hazards, or climate),
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the living animal or one of its parts, that interrupts
or nodifies the performance of the bodily functions,

wW@ea6i137584 r esponse to various factors (as nal neXCT/U$10061019565

i ndustrial hazards, or climate),to specific infective
agents (as worns, parasitic protozoa, bacteria, or
viruses), to inherent defects of the organism (as
genetic anonalies), or to conbinations of these
factors. As used herein, the term"condition" includes
anatom ¢ and physi ol ogi cal deviations fromthe nornal
that constitute an inpairnment of the normal state of
the living animal or one of its parts, that interrupts
to specifiv infotivd agests (dsevquss, fparasitin pwterba ttactetin dr Viyusk)totintermt

aeers S5 BRI Prorb AR D) 5B P kel b,
Aomdd herein, thh srinrfgomalitpat’ hmludgs amtonto adl Ithysmlogmelrdevratlons

o O SRR gl bt o
of its paﬂé}tthw |11Qg‘r1qﬁ or(hmalﬁ:ﬂets tRperférnumecof ke Bodily fhrdveiotiser m

‘treatnent” inclu eventin n
At VRIS thg e R LU b1 piebaTh b Re AR R RBoms
of a patifcépdéal tEHditn, wmgtaq;aﬂma)g&apaoaamdn wdnhvlaloamb@e:rbmn
bei, ng treaﬁ such, the term' ment" i ncl l,ides
SymptorRs, it fegpvery %tpéppé pgoglcalé:ﬁa(ﬁg?n . OF EFISHW ¢m a pathologica
conditiopdM ni stration, as appropriate. As used her ein, the
term"” inhibit the growth of HV infection" neans any

Araggeshergin. thy temn weermqarf”elefflmﬁﬁ PreyeRfigy logsHpe, stgpping, or

reversmg rtl?evﬁgérgglcfnr& E@v’eﬁ@ro? Al B8dititn &ﬂ?m‘ﬁtﬂfﬂ%@s%@ﬁ%d withes e
ans can 1 nclude, but are not imted to, inhibition

condltlogfbemmep@@t Aﬁ)ﬁlcb»fthQ feem Ffreptgenio insludpsfAedical.ithssangntic, and/or
prophylgéréﬁt Hﬁ%{%raa&g/aga peaﬁﬁ{gbl y of the HTV coat proteins,

1t1on H'V entry into uninfected cells.
Aissd derfeim theiterm  inloibig dhesgremith of BBV dafediion” oeanseny siganstby

which I—?{Mgﬁfstlglﬂg d@clxjé c%n F]l] eﬁfe%ﬂ%%roﬁl# Mf_hte%%lﬁgﬁﬁ 'tl?eshungﬁ %0593 t 'h{%ge

eterm ne rowt h ectionis
means dan inctudb,ddlt hig nbbluntcbdr ’th ithibitiph ef ®pligation betha PV genwald vy
ef f ve a ti . r t
o] 555 AT B P B OB P AR
into uniafetted celtse Thfseleﬁmtlen inolgdssyanp themsethod & aptzimt af (anlj’ aff the

h._t t b :
currentGRRG HOD trEipiehy DR PP R Elnef B P AR isen i
1nh1b1tewa{foumdhmxanﬁ)lee8 capability of those ski I I ed in the
1. The.t bst | WD t
Rotterspetically SRS BT Pheioes HebUl SRHEF CRRFaLHd LS
develomeeﬂom ertelpamanyeéﬁmau}r Slewiaothy peiftingd@mpfon aird partichlarf or

condlthpefar WMCh the sﬁl%lp% E)%%Eg} Iggzgrfrias clrt%trq?gatr];){n gg]a @P:reap i%%yheffective

amounttimgwbvrtﬁrnaﬁ@&pmrmy@r:thbyeesmrrbhlubﬂreerty agents. The term
‘substantially pure” refers to a conmpound in an anmpunt

&he tgpm [“@ibstentisy e SYRen 5edtp Ay Gieiermot PalERsPHecy other
compound24stus@dher8h, refrt% & POIShtE 8} dotmpUAE for eNRhfle, a polypeptide

isolated from the growth medium, in a form substantially free of, or unadulterated by, active
inhibitory agents. The term “substantially pure” refers to a compound in an amount of at
least about 75%, by dry weight, of isolated fraction, or “75% substantially pure.” More
specifically, the term “substantially pure” refers to a compourid of at least about 85%, by dry
weight, active compound; or “85% substantially pure.” Most specifically, the term

“substantially pure” refers to a compound of at least about 95%, by dry weight, active
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specifically, the term"substantially pure"” refers to
a conpound of at |east about 85% by dry weight,
wa@edosag7seonpound, or "85% substantially pure. "P&DES2006/019565

specifically, the term"substantially pure” refers to
a conmpound of at |east about 95% by dry weight,
activeconpound, or "95% substantially pure." The
substantially pure cupredoxin or cytochrone c551 or a
variant or derivative thereof can be used in

conbi nation with one or nore other substantially pure
conpounds, or another isolated cupredoxin or
cytochrome c551. The phrases "isolated,"” "purified" or

compound) btosgi audbthiytiafiy here.”r Elessubstantially puire @bpredixérhoricgtochrome

substantjally ar essentially free from.conponents
o551 or GHBR A TERHYG BecL Ry STl SHRP BRI WAL PO BT
substantially bﬁrg c%bé&ﬁi,ﬁi tal?](ﬁhe_r Td@laﬁetd_chﬁx@ilcﬂdilfﬁk @&fthiogl&&ﬁ B{I
accordance with the inventian prefer not....
e nbaen alebe aputiker ab g odeuBamad ade e pEhaich i
substantREP b E8ntially FrbBEfrbm icBmPdrlehts RMihmBARERaccdMipany SRInddi@ AT as
o region refers to a regjon that does not, |Fclude,the
it is founghip e nafiyig e o TP 1HORECARSPYsE IR 2oerdrRes Y IiHPE HVEHIOn
preferablyS R cisin Afkdri¥ R Rorntilly absDEih@RE Vokh tRUISpRids iR e in situ

protein, or respective fragnment thereof has been

environimeifss faritsplaterly regtonseien ¢ # tgion that deesvict BoBAT e 3kt so
sequenct Qﬂhe g$1y%%ﬁdpﬁoWHi&L{h@1te?Qn s HESvea Kkl @d a8t hed¥e acid,
such as“but not limted To nucl eotide sequencing,
protein, petssperiive fpgmentiberepidies besntsebstntialist ismoner g e 41 8Y0 and
enviromﬁém 6} ﬁngt #thal BL ﬁaﬁ%ﬁfaﬁg %g%. sKfel gﬁﬁarf, Qlchds BHGoElifitefiod
ragnent as’we s obtaining the protein or protein
nucleotifly sgwaning] nestsiotient digestier, bije-diteeted quagenasiseand sypaonieg ifo

Svar y . ' | |
cxorssip FRAGE g FRph SIS AL of CORERL AR
fragmenain sobstagiallg pure ghaditieds. del et ed, or. i nserted as conpared

o.the w.l ds;type.polypeptide.. .Vari S . .
TR en e b R RO PR e DB DAL SeflRo Bfting acid
sequencp efrianthavitetymbghave denitvyaciva riptreb dy tdeloted pdr inreriedbaseompatied tp

., the | ypept i de. vari ant made by altering the
the wikdg SRR Fianf ks b el B L Pt Gy e T4
variant FeplidORRY b@maciizekw mmpulalmon log geéties ermoging thel oty pbptitida me\ratigﬁt

activities. r exa e, a "varjant" azyurin..can
may be Qaﬁ%‘?yaftl%‘n&%%aﬂc Eofiosiian gf gharactersugs ioﬂwf’ -‘/BGHtﬂﬁ’ia“HF ’i‘oe‘
at least $0AR dI11Q@\Wirlda@bnthll a¥iivifiése Fot Anmple, FBvaNahi”dN afieihlcan bd 0

sone cases, a variant peptide is ﬁgh si.zed with .
mutated, pgpcim et et ms Aisebigtyde ill‘&)éb,lt the, gtﬁwg%ofglg infection in mammalian
cells. Ik some Aiddl 4 VRRBNBNIS is bhtheki®ed Wil Son-h4ea@ldniiho &ids, such as e-

_Fernholz, J. Am Chem’  Soc, 112:9633-9635 (19&%%% In
(3,5-dinigenpenzephd b mstiugs. (Ohadis) & Feamftoln dsAMothemiecs hign6389635
(1990 sl aaboEmERR RCEHandat RitethrOthah D6 StRdeROPRRLEL tO

w | d-type peptide. In sone enbodi ments, the varjant
deleted hrigsarigt! compased toamldtspaprptide. doiserse pappdivens. tieTaseridiagppot
mor WAL B CRSRGEL, LEnih L8 QARG BB, 1
some eralbddifsents teaaeidnt hdeha ek than | harinp ecidesisasdedeleted or
inserte V@glén%%%:%{ Qcﬁvg?%%{ph%ﬁptiden ke emgﬂeﬂﬁ%é vaﬁsﬂ?h&éqfo{ @0 than
6 amino acids replaced, deleted or inserted compared to wild-type peptide. In some

embodiments, the variant has not more than 5 amino acids replaced, deleted or inserted
compared to wild-type peptide. In some embodiments, the variant has not more than 3 amino

acids replaced, deleted or inserted compared to wild-type peptide.
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6 am no acids replaced, deleted or inserted conpared
to wild-type peptide. In sone enbodi nents, the variant

wha®engitsisrore than 5 am no aci ds repl aced, del BEBEUSNG6/019565

inserted conpared to wild-type peptide. In sone
enbodi nents, the variant has not nore than 3 am no
acids replaced, deleted or inserted conpared to

wi | d-type peptide. The term"am no acid," as used
herein, means an am no acid noiety that conprises any
natural | y-occurring or non-naturally occurring or
synthetic amno acid residue, i.e., any noiety
conprising at | east one carboxyl and at |east one
Theiterm "amsiocioil, "dis et Heyein, inrderchnaminnasid mnetit thateemrises

S X T VI I S ON T e
moiety d@ﬁ‘ﬁbhmdg atlledsesr chﬂboﬂylp.ﬁ{b il lekat drieaiminsresidng dﬂmdtlf' hmlmdtb[y @ne,

subj ect tide. t|o i ncl udes chem ca
two threﬁBH’%nf"ieé’ﬁ‘E’P‘g ﬁtﬁ’mé’ftyi’lﬁag ypoé‘ﬁ Ve H’? B88™ hat the pepti de
"ﬂfeitérhl =rdeﬁ\autm§’ HORE [Rdrein t;@t?fr@spetﬁ mp@klda?fdrytota mtldeﬁheg
a erjivative" of  a an . exa e
s deriveg BHBF BUIC) PSFEIP 1 PSR PP BEAP TP SITARL 1 ¢
peptide §d€h 'tlﬁhthggéptfdg 8til0 FebMh dsofde olfttyfundreikd] @étivities MRoNElamalR, a
em cal nodifications of t er est |nclude but
“derivafyeof T p (8 EXaRPIC, DA FATTIGHLY o 19 agtiip et Sedfsi on,

ability t& %iﬁ‘ﬁttﬁl%’ér%ﬁx VG febEaG: nidBalibe adiis O Ghemlcal modifications of
rylation or glycosylation of the peptide. In

interest a@@ﬂ@,ub@mre aotdémlreéé?ﬂ%d%lébtaic%lam sullaiop. sy lshe glyeol
(PEG) np&llﬁ'{éaﬁ&{ LA ﬁ’(ﬁry ﬁ@rg&Pé&coE}hﬁfo%Q)fftﬂe%eﬁtldéh ehdiion, a
onmpound, i but" not” limted to, another peptide,
derwatlmmtufmn@@g ladusign matmﬂyppﬁéie apEagment Srersoh i netemifd] cal
compouﬁ@ esﬂ&h £bu gnoq eheeh a2 lcu?o ?thﬁrde Tcﬁ&g ﬁl@fe@fﬂﬂe Bleétﬁ&nﬁerﬁp@ltlc or
no aci d sequencé | defined as the
phmnwgmn@émmmg@%Uk&athQKdmld reS|dues in a pol ypeptide
al a4 e resl [
IO sl (it bafRLO ReRRL Ce LB AE oo flrcBhiase of
amino a¢id rekddues in ml}%ﬁﬁmertbatam 1dent1deln7t1thta]qm<s sudimnidees inpeandidate
d.and if neces €0,
sequen iR G (PR e og il me PRSP RGN, e
sequencaslis blignat badis nedessang tgapsammtiedweld 'aysach)lavd the fnakineim %
uence i e nment
sequeny R rnsT g sYispfRT e e Rt e oL Welpee
identityk P@WiRo 46d §dj0are aligrident proceduiel & dutdrmin@fpemantiddukitycdry well

avallable co uteﬁ sof re sggg as BLAS BLA T2
known fa thesof gl FRBERT (AR TRIRE TRy LeBie cREpIe) BIYRERFFRE, | gn
BLASTPBPAKTS, &ﬁ@@r&mgahgh ONASTAR) sféﬁ&rﬁiécidusm’llﬁi aligBlpaptide

(avallable fromthe National Center E%@ ech Io ay

sequenqepf Braspeqiihemindiment dalagipfavalabledeom the 0{“1% gfeafé?
BiotechRlogy Rifsinatict, Be@Reia0APls@xdd vbinkgithd c%faul%f&fdter&-@ﬁ 1oﬂgor d

siz€ 3, existence 11 anhd extension 1 en am no acid
complexisqfikancexgecad @ viird gige &, existrace laapdstentpy !l sequence
WERR Lk Rfd BqRhV&RRr TR, Bfeiof aPBBUSRGE AN Didetty bba OF

agai nst a given anino aci d sequence B(§mh|ch can
given amino acid sequence A to, with, or against a given amino acid sequence B (which can

alternatively be phrased as a given amino acid sequence A that has or comprises a certain %
amino acid sequence identity to, with, or against a given amino acid sequence B) can be
calculated as: |

% amino acid sequence identity = X/Y*100

where
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alternatively be phrased as a given am no acid
sequence A that has or conprises a certain % an no

w@eiod/1sBgence identity to, with, or agai nst arPQIl/usI006/019565

am no acid sequence B) can be cal cul ated as: % am no
acid sequence identity = X/ Y* 100 whereX i s the nunber
of am no acid residues scored as identical nmatches by
t he sequence alignment programs or algorithms
alignment of A and B and Y is the total nunber of
amno acid residues in B. If the length of am no acid
sequence Ais not equal to the Iength of amno acid
sequence B, the % am no acid sequence identity of Ato
B w Kiis t}mtnumqara:lf atime Redansihes agirell aedpacnd eatcienty thy of

vl S S RBF LAl RS .
Sequanis the tétalmuabanydl amlnmreeldtman Bng truncated
id th d t.i.d
1P FB ol s 4P S per s 1 b o s bR B BE R
sequenceCB Nn@e 8d anfif@adid Ss@dtice idRuBIItof Ao B \Oi\lllhlﬂ)e Sqwbtm-) %Sziﬂ’ulno acid
t ochrone

npris edoxi n and/ or
seauenc,GeRgH B8 Ko TSh Eompa e [ SHLTIER G FhariT SOrBR it
shorter s@@[gﬂ@ét Wwillbe G 4B s@([lﬂln?en F@Sﬁ?&'iﬂipl@?vh@ﬁ&dr@hhﬁg triiRtedpepiidt
i nvention_specifijca rel ates to conp )
to the cogrspRopiag w&daﬂsrpelymtwy et rBReatey tPSI&thiFé“ﬁ@E?:EheQB§ Sffejence.
their use in inhibiting the gromﬁh of Human

| mmunodeficiency Virus (H'V) infection. The invention
Generalg| so rel ates to variants, derivatives and structural

#)ﬁ'éé@t{t §t1 fpr&d‘f@s%@ﬁﬁbﬁtlﬁﬁ ‘éoﬁgﬁmuﬁf@oﬁ\ﬁ adlot hat

aln ty toinhibit t rowt h of viral
cytochrqntﬁf ®g tan@methaqlﬁdo mhﬂptavltal end %ﬁcterlﬁlf lef,eﬁmqmn Bipoppbiappells agdh g

in mamrﬁﬂﬁﬁ%ﬁﬁén‘tso e GRYN Iﬁnﬁ%ﬁ‘c&m SE‘p rel&t@sStB cBapdditaakarly,

invention provi des conposi t ons corrprl S ng
comprisigeupteduxireand e pyigémon e caz and theiang is yubiitinashe g0BH of
S
stuman YRR et Vi ST TneRdion® The i th OMUME S3afaly
derivatiyeatndstiustuvdl tduivalendd ofenpisdatie andadytdchfogetcsso that wtedn the

cal | | V-, nf.ectl [ on4i N
ability tQ ﬁxglg)ét tg? grPYv%)k '#VH’%I rnéfg?tlonFa l’pax%mtllﬁr 1%}@§€c§en l% % ?%‘{rf oef\i}d des
compositiehd@isprisng diesatyte. ]vﬂfoﬁqiarttmlaﬂfy thmm’aitloa proyéxes sotbposnlons

comong 8GR SRS L SR o
structurdlleqSivalerd$ o ahrirandi c\yaicmtnetclgge rap @ thehebotoarear patitite with viral
or bacteﬁgll 111fsect10rneanldns£)eecﬁtlcaﬂy H?{)dl %tl(%lnr, or prevent infection in those at risk
thereof. Finally, the invention provides methods to study infection of mammalian cells by
viruses or bacteria by contacting the cells with cupredoxin or cytochrome css;, or variant,
derivative or structural equivalent thereof before or after the cells are infected, and measuring
the growth of infection.

Previously, it was know that two redox proteins elaborated by Pseudomonas
aerugisnosa, the cupredoxin azurin and cytochrome css; (cyt css1), both selectively enter 1774
cells and show significant cytotoxic activity towards these cancerous cells but not normal
cells. (Zaborina et al., Microbiology 146: 2521-2530 (2000).) Azurin can also selectively
enter human melanoma UISO-Mel-2 or human breast cancer MCF-7 cells. (Yamada et al.,
PNAS 99:14098-14103 (2002); Punj et al., Oncogene 23:2367-2378 (2004).) Azurin from P.

aeruginosa preferentially enters J774 murine reticulum cell sarcoma cells, forms a complex
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the gromh of infection. Previously, it was know t hat
two redox proteins el aborated by Pseudonobnas
w@eroegednosa, the cupredoxin azurin and cyt ochrOnES1086/119565

(cyt Cs Sl1), both selectively enter J774 cells and
show significant cytotoxic activity towards these
cancerous cells but not normal cells. (Zaborina et
al ., Mcrobiology 146: 2521-2530 (2000).) Azurin can
al so selectively enter human nel anoma U SO Mel -2 or
human breast cancer MCF-7 cells. (Yanmada et al., PNAS
99: 14098- 14103 (2002); Punj et al., Oncogene
23:2367-2378 (2004).) Azurin from P. aerugi nosa

with andptabilieesthé tualdr yuppreser profeinr 45 3mnli1aneesrtbft intadellmaxc@intentration

oy, TG b o i B O e

(2002)_)i ntracel | ul ar concent ration of p53, and induces

D81 BtV 3000y oGeiise Bt o0 {0 SRR,

growth otflmav laia lpéﬂllﬁhefa‘ilﬁlobﬂl dluﬁ@lualemueuampf@) sulppsse $8¢,@Examble 3.

growt h of HIV-I ri bl o 0 clear cel |

Azutin (s enofp it BioBh oA s Renint Sy P G5B o

predomlﬁeﬁht LRI B ctredlitRig G MBIUS 28 WHiREEslope)| H6ladd B Nfr‘iéah asoﬁ@d
nost predom nant clade B circulating in

usS
RW/92/0&)§M ands ¢lade ¢ 51651}1 isolate. INO 7T 18 Seg-dixamls|3at d1t1ona11y,
cupredoM&gg B84 B&%’Ne?s@éhaaLﬁ adRwalsb 'Rﬂd)\aﬁ‘td igabte ghMtﬁ bPthese

Addi ti onal lt%/; a cupredoxin-like

three HIWrlgtigins, afsmlh améuf%@rqf the H.8 segionsofitbadbazaiotRingHii & o
aerugmo%@%uhht std) ﬁx&ﬁﬁ% hFﬁtﬂl}I h@ﬁ%o{vmh@@n oY Ma4RMAERStaR Sf

_ as a fusion of H. ion of the Laz protein
azurin ang qykpcpromeed5 yfranda amg}mm carsasél ity nipfegticn in HINdpfegted i ¢

M64E nmutant of azurin and
humanbh&dmﬁémng%ﬁﬁ M#féﬁ aerugi nosa can inhibit HYV
It nsfnewtkmown ihat #auiin fromdRsewtdnionaeasruginpsaihdsyrsprheiupt sailarly

with IC/ﬁ%el Pﬁ%rﬁ? i—ﬁ\/]l &Mcles §ncﬁ%ﬁl¥v&lﬁr{8 \g{ﬁ}abg 14 lﬁ{ﬂe&lvf‘r@f AM—

ormnas ae I N0Sa ur al

and CD4 ((ﬂﬁl\prima(rff oelhsxhrﬁacc refteptor fcszIM-bl Sse, Mkh@mutfapeeqlﬂsmnn e
[ nf

resonanc§§ﬁcp%{gxéen|ts g%{l V}' Ye%vgarle 111 )Vitro%r%grmﬁ%‘?wg ts%%flggnlt Eﬁdﬁmg%e he
cell surfpdeasdeptor CBEpamdo@ricngle alhlrghnt affihiay for ODA thm)th@HEd- 1tshudlitce

igand sbf3of St HBbstloFIESF, Ok abPRa SR A Gsrest

(GST) fidlidni to laI:lef dﬁ{ln@‘idst?ltialQS 1 dnewkll MrdngettifdisetolGyetish gptiz0.

e, Wil 5 TG 8p a4 SO PGITGH0 (D npBEes e e Lol e

azurin pRfeid %&esp‘éﬂ:ﬁw@ €or Birdade CDAL 136é, Mainple @D D@Ehoazd BRI N
itself, while GST-Azu 88-1 13 showed no. bi ndi nglplégtagﬁl
n

somewhe{rsirongss hiing;to gzwmhan&% ingdicatipg that azppip binds bqtly

CD4. Fi@%@@ﬂ%ﬂ% 'agéi Rcha stiwed isghgt BindH¥the 28Rin IFEXATRA Surthce
showe
plasmon resonance assays. See, Example 5. Finally, azurin is now known to bind another

receptor of HIV-1, dendritic cell-specific adhesion receptor (DC-SIGN). - See, Example 7.
Other proteins implicated in HIV-1 entry into host cells, such as gp41, did not show any
binding to azurin. See, Example 4.

Through competition experiments, it is now known that azurin can interfere with
gp120 binding with its cognate receptor CD4 in vitro. Specifically, GST-Azu 36-128 showed
significant ability to compete with gp120 for CD4 binding, and GST-Azu 88-113 showed

little ability to compete. See, Example 6. Laz, an azurin like protein from Neisseria, is now
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somewhat stronger binding to azurin than CD4,
i ndi cating that azurin binds both gpl 20 and CD4.

wao-e006hzTs14 | CAM 3 and NCAM showed strong bi ndi nBCT/82006/019565

azurin in vitro in surface plasnon resonance assays.
See, Exanple 5. Finally, azurin is now known to bind
anot her receptor of HI V-1, dendritic cell-specific
adhesi on receptor (DC-SIGN). See, Exanple 7. O her
proteins inplicated in HV-1 entry into host cells,
such as gp41, did not show any binding to azurin. See,
Exanpl e 4. Through conpetition experinents, it is now
known that azurin can interfere with gpl 20 bi ndi ng
know to \Mliilht the grosalg oRIHEY-1 dfeqioo in EBMIC qultwietby §3%Spedsied befatel HLV-

1 mfectl%l tap]d ?{P’%gl g?dd%tlﬁf!c\%(i-}}gl ﬁ %ec{al 2 dr%é’?géf?{ﬁﬁ %E?E@@ I gt/\/:d

limiting et dpbratiabof thé ywélmoﬁ(wm@tcme niSekeanishy atnmkzvapﬁearsuazt azetin may

i G 18- R TR e OBt o
with the tif{tera&%nl Hetvdd @k 1oBf gideelthifacd receptas biohras IGABsM@D4 and

tle if__added after H V- ection. See, Exanple 8.
DC- SIGWFQ reeyegt HIY ﬁ?ﬂ%@ﬁg‘e&ﬁ%?ﬁlpgﬁm&l ‘the invention to

A%y, ABE RARE Righ dé%reé‘&\&!trﬂ&ﬁlﬁﬂsiﬁﬂ&rﬁtﬁbemeﬁ d:uprerdiayms that
i nhibit the growth

other cuptegen TGN Bl GEHOi BF il of WG Fitieg e ftidea

cells. It'ﬂﬁ&&sﬁﬁét 'n9£uda§$nvv8 mvtlﬁfsctidh\é g\lbdoﬁﬁé AlsSWIf Apreds@URPL OF S
and DC Sl

prevent V
mfectlomfefrruwg ﬂtahbmééq ¢elleﬁﬁtfaqeﬁ$°@Et9rsr§§nﬁl%r n ?XE’&BF%M% I)gAl\gg?C
SIGN aﬁcf’cbli‘ epd) &Qnﬂﬁglbéesleﬁ é&ﬁ%&ﬁ&ﬁé reSbitbd GHHeY vi@aﬂtame n

cupr edoxi ns, her cupredoxins will as
bacterial petlidgens, tmbldgkgdwpﬁlﬁéﬁ WUy (HCVh ﬁ?@@lla,vgﬁs,,cﬁtomgqu&(ﬁw)

and Mycobfzgtg z&rg nzlb%rculotszs q g\%@;@ar hétin. 'erlfc?qdl' 1t711895-1 f00rthdb4))

¥ cupre S0 Wi suppr ess ot her
i nfections of viruses that bind to cell surface

C recept (s smllar in structure to the | CAMs, DCSI GN
—LﬂﬁM#—&a"m" mple, DC-SIGN is al so a binding
'Il“laﬂapetrmr)n pfovui‘ehﬁlr peptidas thairee raater desivatpas hbsgt@htyral
di n iti,s C virus
eq‘”"e‘lf‘:%;st%tJJ eg?/xr“? Ers}) ¥ fﬁ{mongs grwnés%%ogl}r:g%?ncis hber “osi s.
embodlﬁlmgh@pepﬁhe 1s@hlbstant1M5Cburel In oftEv eﬁB@ﬁm&ma @he( pﬁ:@@db) jpina
nposi tions of the Inven The an
composTa TR somaraes phepnogs SRk AP & BepuidRy B feh @ BrBb Al Ine
peptideSd Fsoletedlr B soﬁ‘ﬂlém\bﬁﬂlﬁﬁhﬁ thd p@um Bdex it mmlﬂsmdamamn or
aer ugi nosa cytochr i ments.,.
cytochrgwp 450 @04 Stalgsomg %ﬁr‘fgﬁ“mﬁ gh‘“%“ﬁ" Pﬁgﬁ %Erf’&%ﬁ%‘h
cytochrbi8 cRE Phistifie embbdiments, tidd refaids it abfiay Ry inkibR thErgrowth

consi sts essentially of tid | n_ ot her
of viral@rbesdrrizb ipfestion, gad H@Eﬁ qpan‘éﬁcf y Eﬁ gelgtloq v rey teral blood

mononIRP I REH £ spebilie eﬁl%@(hin@ﬁt ih8 c&t@&ﬁroﬁi@ 3%, 8 SEQlIb Nenptik

cupredoxin or cytochrone C 1, and retains sone of th?
anotherf spprific enbadinaenirthe pedtite dges goigpise MEIERPIEdERPRIS ifyp mamma

i %’E % ThOins&HiRn S0 VIR GinpdsiBnP&RIrdRg at least
and mogé/%pgﬁﬁéﬁ{}%eh li tymt o I ﬂhl b|9t t he gr% ! priciig
one peptide that is a cupredoxin, Pseudomonas aeruginosa cytochrome Css1, OF variant,

derivative or structural equivalent of a cupredoxin or cytochrome css1. The invention also
provides compositions comprising at least one peptide that is a cupredoxin, Pseudomonas
aeruginosa cytochrome css;, or variant, derivative or structural equivalent of a cupredoxin or

cytochrome ¢ss; in a pharmaceutical composition.
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of viral or bacterial infection, and nore specifically
H V-1 infection in peripheral blood nononucl ear cells.
wo pooa/183eci fi c enbodi ment, the cytochronme C 51P¢HUSHE/019565

ID NO 2. In another specific enbodi nent, the peptide
does not raise an immune response in a mamml, and
nore specifically a human. The invention al so provides
conmpositions conprising at | east one peptide that is a
cupr edoxi n, Pseudononas aerugi nosa cytochrone C551, or
variant, derivative or structural equivalent of a
cupredoxin or cytochrone C551 . The invention al so
provi des conpositions conprising at |east one peptide
Rebatse bithahighi ptlrlmlimdl homoRsgy (htveom the coprrdayinsois & contemplated

that otheég ?}%?‘glg?’ﬂg? Ve t eus(étrng gé':}ﬁ{}%‘?tl C§{ \Pgédd}gﬁzo%ﬁh[g%gﬁ” al

azurin with a¢ganis mﬁmhmalonm‘ prodh bf I -Bédenise. bfsotﬂeerrlbpéjlhlents the
tural

A | bet {
oo BB R SRR A g, e
auracyardft In-pidl'tMuBﬂy ispéciﬂé eatbofmenaothe aamnafdiang'bdh frem Pazudomonas

ar i bi
cerugii Aeq G o g BT REHo L B e gy Bl Pereerly
bronchiseptit¥QMethy b Rsk spQ NedgeHd iﬁenn@@ﬁﬁdmlﬂ,m’dassem‘u galondyani n,

rustlcyanln or auracya rey i, fic
PreudorgrgotareRe's: Pienebrierey PRt il ROele Fiihoeted B peras
parahae%%y))ﬁgdtsn 05 @verfsSRl iR INABE Md Hurid\s HoaPRagddInas

xyl'osoxi dans_ssp.denitriflcans |, Bordetella
aerugingsag mwh@rémcp@%ﬁmmw% %ﬁa@eiﬁm cqurisesgn; agpino acid

sequencgﬁﬁ{ RYEN 1 90Z24%0, 1heires§ktific BABIIMARS the cupredoxin is the
Pseudononasf I uorescens, Pseudononas chlororaphls

Laz protxip fesins Neissetin dNesivgitglimt deisearigrgogoishadahaenol yticus. In a
rle ‘EH nﬁrﬁblﬁeﬂﬁpﬁ%ﬁ‘a&ﬁ se&u@@ce%ﬁiﬂt@of‘ aubfe@Bin or

as aerugl nosa her specific enbodi ments,
cytochrcbmeecm uﬁn@d@xe aminorpids se@@ceda d@lﬁﬁed»cpr inspreds qorapred torhg

w11d-tyqeﬁ) %%thd@ W iants ofthick v dtidn g%énﬁ Gbds o t&%ﬁ%ﬁ@nt S,

FedoXin 18 the Laz protein ron1hb|sser|a
polypepmiem Ingome enbodiments |tlmce>mpaSlg@mmmm@@ a pepadd theteansigimof a

ovid s f or n
L
polypeplﬁé@l Iasexde erdbddimends, thor cdmwatwlecbnamswm'ﬂéfdthatmonhﬂs of

more thgtbab[ophﬁ)grgstl&gﬁ,gg%’g tia%%bw\{a}é Ir%asp [S%S Of ﬁn&l%‘%hein%é‘éﬁkt%o%sx&@ of
a truncatddaphcd@iM o, cytd&Eromr@ﬁJ.S Irt doaie embmllmeﬁts,sthaccpﬂmsltﬂa t hat

consists of a.re cupr in.or toc
compriseaBaeRRHa | SIS D Satators et P LRRURRoyIY b B Toout 5
res1duesp abitR& P tHadl eboutt A0 SRR LIHIOCInERAA, abbitS0eesigues of 4 tuncated
onpri ses a peptide thagﬁﬁon3|sts of .nore than a

cupredongh GHEHORRTEES raprle SORG AT Som B e BT g BP T hn

which @Jﬁ Hod®or @/ﬁicﬂﬂ)ﬁﬁa &, AdinfdiO§REEalB LS SEGIRINOS 1-17 has at
ochrome CsS1. In_sone enbodi nents, the ¢ g305|t|on

least abew@/q ageigo geidheqauenee identb. dldenst abpy 9BV FHpiO Ag

ldenmyao? Qi ast ARduf 8L IMER aclieqiRESdbdan about 50 residues,
nore than about 40 residues ‘or not nore than about
Bosppggq; elnkasliments, ther arianttof gupredoxin comprises P. aeruginosa azurin

residues 36-128, azurin residues 36-88, or azurin residues 88-113. In other embodiments, the

variant of cupredoxin consists of P. aeruginosa azurin residues 36-128, azurin residues 36-
88, or azurin residues 88-113. In other specific embodiments, the variant consists of the
equivalent residues of a cupredoxin other that azurin. It is also contemplated that other

cupredoxin variants can be designed that have a similar activity to azurin residues 36-128,
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cupredoxin or cytochronme CsS1. In sone enbodi nents,
conposition conprises a peptide to which a cupredoxin

w@eoosstehr one C551, and nore specifically to BEQUSI6/019565

NCS: 1-17 has at | east about 90% ami no aci d sequence
identity, at |east about 95% am no acid sequence
identity or at |east about 99% am no aci d sequence
identity. In specific enbodi nents, the variant of
cupredoxi n conprises P. aeruginosa azurin residues
36-128, azurin residues 36-88, or azurin residues 88-1
13. In other enbodi nents, the variant of cupredoxin
consi sts of P. aeruginosa azurin residues 36-128,

azurin rediduéd 36-88 si aiu&s reSiduesSB-118r Taziorthis, thesibputesp@8exin a@inol n

sSSP PRI o M IR A s
BLASTZAILIGN2 ok Meigsligal (BNALSIIMIBmhh adlednt ﬂaﬁdiue@ldaeued onthedtdoxi n

vari ants .can.be deS| t hat h @1 B’ éartactEV|ty
aerugings sz PHRG wi FFARSISARG S5 eAypIoH e fraind G g ubigy
cupredoid YéduendesriddnesuiBledt tilﬁmcat'é'@ pélBide kus desiig‘med subj ect

cupredOX|n am no agid segue gﬁed to

o O MR P RS 218 B v Bt oD ST ety

occurrinBL Astlekampie! @ﬁlaﬁfral%ﬁ@ﬁﬂ‘lﬁ@ af YRS TARRy bé hl&gf@écﬁ‘ﬁdﬁﬁhe
resi dues | ocated on the P, aerugi nosa azurin an no
variant peptidp te €¥GRhAISPUBIG ﬂ@@r@@qfa Wﬁwamp?%&ndﬁg@ bﬂQ?gﬁaFa@n

Such vafids ﬁb‘lﬁﬂ@ Bt a‘f'@ﬁ’cft @i?lﬁt?éﬂ o, Wﬁ@ﬁ’cﬁi@s (d?d@ﬁréoﬁﬁr)e@ﬂtakﬁét%t I,
truncate hus "des g

Biol. Cheme P 98 (50 ki st apen e 001 A KB 200 e
et al, Blgﬁltaiﬁr BhdraE %'dgl') i @Q-76 F(%Sﬁ))b‘ gE{Rid@s con@lii G laﬁﬂmo acids

curring amn aci d |nte rate into the
(Lee et odaﬂ i Rept. Rp% 08246986 (@Qﬂ)@n@d@aefmpﬂonmnzrg noReaiysdl minofasidof

followed ﬁ%ﬁdﬁé@%@h%ﬂagﬁheg‘ Settd 'Bﬁe@dexoé}gﬁ{ %g‘CheQMep ?’gﬁ . §40l S5892

(2000); weasmer do r$eney1qe 3@5111%66141&(2&@4)) and pepidst conpHsing -(3,5-
dmnmm &@?J 40 (2001); Papo et al, Cancer Res.
BACY6) US6 (2004): MIler et al, Biochem
lﬂhﬂteﬁambd)dlm&ﬁ( 1He: pep6de- ofBhe l@i@ﬁ@) )S a qeapdtivd @6 a cepmedwixin ang

unusual no ac

oytochrimg Ssy1. é@e Y Etﬁeﬁi’? fuP(r%\(ﬁo mZ?r 34 oﬁhrg il %TF%F ﬁ%e?%gan nat ur al
modificaitnd of the pebtifde hlldh\ﬂw tHeypeptidir stitl a¢tbiamsomeayflits fighdamental

haf nei st e 91-.5
activtieh S ample ey ot ol an hd R T BRI Lan e )
retains i85l RE R ih6IBES tHe @Riwth S ATV Qtféc?ol,oﬁ in MbMAmblaens C@Hle)md:ey s

._residues. In other enbod| ne epti de of %

modificptigps of fngsest welydy g g7e pot/ it t%r an%P fhkotifaqn, sulfation,

polyethﬁ}éﬁeoél%{o@ (@cg dodifichfiéh, %ﬁédpﬁ@?laﬁ&& arfdlf g1 Fd PG RROF fHePeptide.
rone

cytoc %ﬁgre chem cal nodifications of the
In addltk?@p‘! fegalrorePiideanadbn @ fpsion ofdeuieedin Prayiachrome e Gf

variant, 'dEﬁVJtHQ ORARBA e@ftaldht iHeRBS totheRicaIRhMour, such as but not
derivative" of azurin can be a chemcally npdified

limited tpz emdtieer ppitide s dsegmplscyle or efberthargoeriée orphpumacentivel agPRiwe A
detectalld pfdbd! DEEVERs OB ickdbe THINRIE cRdiER mifichRR6G Which the half-

life in the bloodstream of the peptides and compositions of the invention can be extended or

optimized, such as by several methods well known to those in the art, including but not
limited to, circularized peptides (Monk et al., BioDrugs 19(4):261-78, (2005); DeFreest et al.,
J. Pept. Res. 63(5):409-19 (2004)), N- and C- terminal modifications (Labrie et al., Clin.
Invest. Med. 13(5):275-8, (1990)), and olefin-containing non-natural amino acid followed by
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nodi fications of interest include, but are not limted
to, am dation, acetylation, sulfation, polyethylene

w@bkopenr75(4PEG nodi fication, phosphoryl ati on anBPCT/US2006/019565

gl ycosyl ation of the peptide. In addition, a
derivative peptide maybe a fusion of a cupredoxin or
cytochronme C S1, or variant, derivative or structura
equi val ent thereof to a chenical conmpound, such as but
not limted to, another peptide, drug nol ecul e or
ot her therapeutic or pharmaceutical agent or a
detectabl e probe. Derivatives of interest include
chem cal nodifications by which the halflife in the
hydrocar!bbm giejsltngeSchabeisteret pb gt Athe €hemdSacolB2e$011589%:(2800)t he

i.on or optim zed, such as by
“hhnwé Z glmﬁgtﬂgé ‘Wp%aﬁﬁan to those in the art,
Tt is contethpigted tiat thotpeptides dfable ¢amposition of avéntionl mpg pe  dasant,

derivativ tancyf()r S%tujglr% gglﬂlval?r?gg §§ a g{?%%gox%lg% c{tgcttr g{%l F%é:{aglgfé the

peptldestlﬁfyrﬂe Adtunb@idin folf GAikin Oles h4slbab PEGplhteéJ thusGhaking it btk 8 tvariant

5-8, 990 ef 1 n-cont
and el L kI i R bl BB G A Do erd g
disubstit(rf8 h@ﬁ-ﬁﬁ{/l@ll thng tacids conﬂalnlﬁﬁbleﬂﬂeﬁéggwﬁeé% 2?1:?239 gay gﬁ 9])2-
; ensk| et ence .
hydrocafbpn UG rhyerﬁgaealfl@&ataﬁé?d dlfet ‘BSﬁﬂfhieE}%s Sarpfaereral, £ A
Chem. So0.NROSBY1-98920D000)VWalchdki) cPEY, SBRnEe mnmwumoctemomat i ve

and/ or structural eqU|vaIent of a, cupreggé ﬁ
Addltlor@yw@avwaé g5 strugteral eaRiyaisnts of aaven saythe B @epfides,

thus malhﬁ%g ﬁ@ﬁtfd@ ﬁia@ fs b%ﬁluff dfchibftqidfenb 8RN BEGHW! 'ﬁ%se ERdDles

a variant and a derivative. In one
are mereém@ouummandm@o piayt thejayensont Narigris, deriYagesy gtructural

equlvalez%éirbggﬁﬁégo%ﬂl (Wcﬁg&cﬁvoﬂle cd| RHPSthiph R BidaQBpfat ural am no

s ‘cont al ni ol ef i n- bearln% tethers, followed by
Iaran@th¢rreyrdmdmmnb dre peptidegs @ strusjuralepwapieRhof & SERIPIPXEIPT

iy L 505 B L Bl o T

cupredoSﬁS aﬂd4<ﬁﬁer1>46t@m€ momdg “,fotAddqzlt Glzmdbpryentcpi éist! ilef<92t (R )ar e
Spemﬁcs@%um Lef%:an équra etv@e%}f HIE E@;(%ﬁup%d Etglcmalm her

equivaledit fsudeterihimbd byqumwgaﬂhe Nmsamgomtm (Gibet e, Cﬁ'ﬂné&pm HratBlods

6:377-38% (905 g\lr/@/d ifglg:l 'a fole Sihd 5 Vg%9@ gf99§§ IIPF%net f‘cré bodiments,
the VASUpvalad 8BS s&ﬁctamp@cmqmﬁsdm afia caprtdadin orthe ﬁru&turﬂquvalm;s
not bj co er. | n._ano e t he eis
tess tharyaor |25 155 Peg it B 2 e ar 2E0Rh Wbt P TR Bish o
significks® stlucnﬁmaibﬂ{oﬁfgycb%t\@hu g t@sedoRidtand @ecstrichgal Sq@nalént dant

t ruct ur al b
determifgeBBiHE e DAMGHERIER (B o SanBisy b Mot ar>: B 138
(1993)) 11:183%e&ﬁc €08 Ents, IREOAL T Z 8dord/ for 8 ipBitwisé ﬁﬂﬂhnﬁhbMFérisbﬂis

honol ogy between a cupredoxin and the structura

at least glpuyt 344 9é|1ﬁas'i abogtdi b prtheast BYuiidithg t he VAST al gorit hm
Qo RinbBlinthts, tht! Edpréddkid oPLytd&irok 8ls;, or variant, derivative or

structural equivalent thereof has some of the functional characteristics of the P, aeruginosa
azurin or cytochrome css;. In a specific embodiment, the cupredoxin or cytochrome css;
inhibits the growth of viral or bacterial infection, and ‘speciﬁcally HIV infection in
mammalian cells, more specifically in peripheral blood mononuclear cells infected with HIV.
The invention also provides for the variants, derivatives and structural equivalents of

cupredoxin and cytochrome css; that retain the ability to inhibit the growth of viral or
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6:377-385 (1996); .Madej et al, Proteins 23:356-3690
(1995)). In specific enbodi nents, the VAST p val ue

WO e@ai1zr584 ruct ural conpari son of a cupredoxi n POI/UK®06/019565

structural equivalent is | ess than about 10 3, |ess
than about 10 5, or less than about 10 7 . In other
enbodi nents, significant structural honol ogy between a
cupredoxin and the structural equivalent is determ ned
by using the DALI algorithm (Hol m & Sander, J. Mol.
Biol. 233:123-138 (1993)). In specific enbodi nents,
the DALl Z score for a pairw se structural conparison
is at |least about 3.5, at |east about 7.0, or at | east
bacterialdhfection] #hddpedificaly i Vanfeciitinie ntasymaliecadls pThalgrivth affIV-1

T RNCNT T M IO T
p24 antigdhdh @Rtcell caltur€ SupafnatahebyR coamiiengalipad anayaerimmunpassay

erkinkigg serrecs Ty MO RPBHATeR - e R £ &b Bstep

any decréhse @t leSdenDAGF Bieirak of mtRakiodhat ARGtiGPMEY i batadticallyH V
infection In nma lian cells, nore specifically in

significatign py,goEpparedye SOk BFAIMES-car cell's infected with H V.

Bdigyst RUEASW ﬁﬁbw’zﬂ et dipRYUGERSant @Y totHiemY 8Js] @iﬁtlﬁsmt the growth
derivatives and structural_ equival ents of red oxlé)‘Ht

of viral errhgctexjal defrtiseand speqificlly infeckion in HEY- gﬁ?qtfidtlvaf? aliggyg

is now ﬂogb?olgfood% Fn Qgrléﬁ'tsr Al d@ﬁ%%ﬁff lc@breddx{REhat Rtain @fi¥lanti-viral or
specifica infection in manmal i an cells. The

antl-bac@n@mrhi WClﬁIFaU-YIaH’ﬂT]rﬂX@{CFY}W iSHch ypslagts and depipiiyss can be made
by, for & Pﬁmﬂfz{? {h@iﬂégyhﬂ%@s Wb bub Oﬁlaﬁﬁ %H@ Qerivﬁtﬁég Qf Bhp6Hé%ink B4

anti‘gen in the cell culture supernatant
cytochrdgge aslcmﬁmﬁﬁﬁingﬁm fehfzn}lrﬂérai mﬁd@g@aﬁ}) qodspeaitial lyapti-

HIV actwltg%m hl?éqé:tqﬁ r?fylrﬂéfhods\léﬁ&\llrﬁﬁltﬁey rt, MR She exehpPintindin0f

ection Is any ecr ease or lesseni ng of
Examplé Belt nmoatenfplatmmataheresﬂtmm@namtﬁ ansederiyativieh af cupgedoxins with

antl-v1reflfpgetnit1 acfé% ééc gggslig];é@% 1—%V%§ﬁ(\ﬁ%ﬁ‘tﬁﬁgﬁeﬁ% ﬁlg% lfb ds of

'S now cupr edoxi ns
the inveatich, tyjlaehof onia aﬂ&i];ion ancupieddring dreytpelatnie caf. viral or

?s(értn? :ﬁl%’egi;f{ 'eggbﬁat 19 gﬁggpéf S Jr'c%cthmle nJI’Q’gIIIA Qleh{latwe

'S now oss
or strucfles e@ivalant i@rdo$ bamdd tal€Di m&mla\lﬁﬁinfg‘ constmtehkbw stegistidally

) retai his anti-viral or.anti.-
aitferen - e FopRERhprotE-vA #8014 Py b ot B sy tanine
surface ?ﬁﬁﬂl&ﬁ;febdfﬁﬁce%ﬁlyﬁe ad1@sderivey in Fxaitnpid kit netheds forigteanine
|brary of various vagkgnts d derj vat.i ves, of

whethercqng PERIGIR PiRgs torfRothgt e fiet) poves i the arkapdymaypeused 45l ach

o @{)_?Clﬁﬂ dnfodthend) tHe thgeddXid 6 cytoalﬁldm%m%ﬁar@ aletiyative

anti- HV act|V|ty u5|ng oneﬁgf many ods known_in
or strucupal egyiyalery thepeof hids foaspd FAMD ARindEg CPWWEJ‘( s gtatistioplly j g

dlfferencf enbeBRbAL %QntPch Blotdif eArp@ﬁiﬂetchﬁ‘ge ¥%atd fRtHs Mdity by using
derivatives of cupredoxins with anti-viral or

surface plasiobeeseran¢esAnalysin @s dyseder i Bxampleht Qthgrinegtods (b defermi
whethePShe G 8n bthds BFardBRieP24Svel known in the art and may be used as well.

In some specific embodiments, the cupredoxin or cytochrome, or variant, derivative

or structural equivalent thereof binds to ICAM3 with a binding constant that is statistically
different a non-binding control protein. A peptide can be tested for this activity by using
surface plasmon resonance analysis as described in Examples 4 and 5. Other methods to
determine whether one protein binds to another are well known in the art and may be used as

well.
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the invention, in place of or in addition to
cupredoxins or cytochrome C 1. In sone specific

wepdved2rsent s, the cupredoxin or cytochrone, orPUHUSENG/019565

derivative or structural equivalent thereof binds to
CD4 with a binding constant that is statistically
different a non-binding control protein. A peptide can
be tested for this activity by using surface plasnon
resonance anal ysis as described in Exanple 4. O her
nmet hods to determ ne whether one protein binds to
another are well known in the art and may be used as
well. In sone specific enbodi ments, the cupredoxin or
16 $b€ Specifie embodimants,ai cuptelokimat cyxtechoomes br variant, dérivative

L R T

differenﬁa)ﬁﬁntmhdnﬁg’ &@h&blprotéinp eppeptide ca’mrbebﬁtddef&t thid af:mmtytljylusmg

surface GERAITERPEE b e EoR PP REP R RO OFeT HERRT e
determit¥\GRARE o YRoBINMRIsRo BidllEts aie(lvealﬂmbhﬁ lin th& ert wed hak b@md af

the art and nmay be used as well. In some specific
well.  enpodi nents, the cupredoxin or cytochrone, or variant,

TH&bhY ek iR eRboditehS tHE pptiael bf thalmeaitioh ietueaf apbptoslsintn
| CAMB wWith a bin dlng constant that. is stati tlcalé%
mammaljpr gaapes sell. orpsrepifisdldiiy 7dhAelt o) heai’%lfye?fr? cupre %’B’P PHEIan

polypepRfe foGadued aﬁo‘ﬁfosfs Qﬁa%r b@%BbéfVéd%betdd&isBﬂAﬁd#ﬂé@ EéhfedafSmTON
resonance anal é} eSCr i ed in Exa es 4 and 5,

microscophesing PRYIHSAEN tfé?%ﬁ%TvﬁMﬂH@On@% %ﬁeéeﬁﬁoﬁ kit

(Clonteéh%a%gllgr 2L 180 PalBA o, I@%ﬂ%ﬂlh nus I')?) @%" eafingBaspR-gused

TR scme speC| I ¢ enbodi nen the cu redOX|n
caspasedrand yaspeserdoavBvitowsingthe esthod describeshin vieu ghral Jrlgiek helr-

274: 1 1?@91 1;5% F@??&[ﬁﬁﬁ &9 fetBLeI g%ip{)ﬁ?:{i& gh@?‘nw&éﬂ DN A FAgh&fation

I'S statl erent a non-bi ndi ng
using, fmmthplle the APOLERTA” pajt fr@n@mm kit { ontech Fabpragerjes, Inc.,

¥g |ng surface plasnon resonance anal ysi s
Pab}“%%bggécrlg- |n Exanples 4 and 5. OQther nethods to

Hheinethei speclﬁhahbmhman,ethppmldc nf the ingrention izduotsmeHular growth

arrest “’513186?1?1?18*‘“ Ci%%’& F?Ilg moge sqeﬁlgcegsfpatﬁ&ge eq:t ﬂﬁlay\grlelév’h Ar%rs]tsc%ﬂe
be deteinilkiCHSneaPaRiald &ténd ofinhibitivalof eell cyake pengreseioh,, sucivasey the

eci.fj cal 7 of .a cupkredoxin
methoeShEi SRy S A n s B Pl B
embodiflefHSthe @ﬁbl\r/lbd_l(_)é(gi éﬁl{g%g(ﬁl&%me ﬁg%{& edriant dadvadad c;]rrmgcmmd: eqyvalent
using a t t ochon
therco ahiBi el CXU RGP RION U8 BHTBEH At S PBOPESiHaLly gT4
cell,. Alto, California, U S A), by neasuring caspase-8,

caspase-9 and caspase-3 activity using the nethod
Cupredpxinsri bed in Zou et al. (J. Biol. Chem 274:

thead ndid Brb e JJp%g@rbi)ems PrdWx i Ola®CA1EdMBN transfer proteins (10-20

apopt osi s-in nucl ear DNA fragnentation using, for

kDa) thebpantistinate in fpactepde s transonghains apare of wrkngin fynction. The
copper (o IO NES Dound B9 1R RblefiSmattilC Asspecial distorted trigonal planar

arrangement to two histidine and one cysteine ligands around the copper gives rise to very

peculiar electronic properties of the metal site and an intense blue color. A number of
cupredoxins have been crystallographically characterized at medium to high resolution.
The cupredoxins in general have a low sequence homology but high structural
homology. (Gough & Clothia, Structure 12:917-925 (2004); De Rienzo et al., Protein
Science 9:1439-1454 (2000)). For example, the amino acid sequence of azurin is 31%
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Palo Alto, California, U S A). In another specific
enbodi nent, the peptide of the invention induces

w@edlobakzi4 gromt h arrest in a nmanmal i an cancer PBE€I/0S2006/019565

nore specifically a J774 cell. Cellular growh arrest
can be determ ned by neasuring the extent of
inhibition of cell cycle progression, such as by the
nmet hod found in Yanmada et al. (PNAS 101:4770-4775
(2004)). In another specific enbodi nent, the
cupredoxin or cytochrome C5 1, or variant, derivative
or structural equivalent thereof inhibits cell cycle
progression in a mamual i an cancer cell, nore
identical3@ehat of am&icyzymaB,Jm oethht. of Guspicyraing P63 Ydtoakat oﬁ;ﬂad;tbcylahime

I e R .

proteins &6k bﬂfmotlﬁoaﬁlSTlﬁHVASm bRalue forahieconfpatistarod vire sfruafmﬁel ofin.

The c on is .solely baund by the protein .mat
waurin toogsuh b o] €1 oPiEn A RPRSAAN Fpl G n s PRRSHENE R 1 i
and azurfi 18 pisbdb&nAn 1@rté, cyst ei ne Ilgands around the copper
ives rise to very peculiar s of

I
fﬁh%f thesupredexing possics ameighfrsiaaded g raeé( ESI%S 'baAeel b?gtér of

sandwiclk ﬂﬂ’di adonevBa h%ﬂ%oﬁ&%d Gty SrkidtdcRed. AP iRGeHzb ¥r al., Protem
characterize to high resol ution.

Science &% HEAFROMNA pecreingnt hydpehopiq R3Fhs e Hl?é’r%‘?ﬁﬁloé gyny

long cha%hphétﬂheﬁ@lﬁe%‘ Gl neHpSHRAeR UNd 1e0SRIR plesbrt @dihdthe copper
Structure 12:917-925 (2004); De Rienzo et al, Protein

site in az8gih® ABNCYBNins YgANPhB tEriRDElaTYgyanimy, CubEhPasic ProteEin AR i

lesser e)@ech't g)séﬁg%ﬁﬁ %ncpéukgxﬁrHﬁé ﬁ‘laﬁécy%ﬂﬂ@ d?of“Hﬁ%phB@icth%Bes%e also

anin B, 16 at of rusticyanin, .
found totaHeasercn‘xtq@t msteflesyaninand sistioyrrinaoppes sitasahut bgve different
pﬁfudoazurln See, Table 1. However, the structura
simlarity of these proteins is nore pronounced. The
VAST p value for the conparison of the structure of

v 1 284l R AR it (o 841 BB g

mownmamdga%mﬂhﬂgnmmpsuedoazur|n is 10 4 1. AII of t he

features

B

—___consett Ll
1A0Z 5¢; encé829 14398 4541

OANTTTS P&Joobog

cupredoxi-ns—pps o ”ﬁmrr& o AR 88°5‘P3'i°éhly

1QHQuA¢ ch, Lltie to 3he phl ng&d
IVS4 Bl hhat{9% res?@ées lé)ﬁ'cﬁ'p He% hi onlzrlres gﬁ"”f(’é‘l&‘i Fidase
1GY2iA pres®nt ar dbAd t1& %ppe}lklte il az anin
3MSPgki cyanins, cylhobal®& 7 al -%4st ocyani n%/[ot%@perm
basic protein and to a | esser extent, pSEiBazurin and
1IUZ%ukar yotd c pl 398ocydlsis. 1H-3 Hydr ﬁ'hoblp@s‘iﬁﬁlfaélﬁ’es are
IKGYgEso fobhd to %ﬁlesg@ﬁ4@xteH}1|n sBel | aphigtd and
1PMY¥yst i cy®ni n cdpger Hetdek b8 have 2di f f Ebaldpazient yr es

I d.
'Aligned Length: The number of equivalent pairs of C-alpha atoms superimposed

between the two structures, i.e. how many residues have been used to calculate the 3D
superposition.

?P-VAL: The VAST p value is a measure of the significance of the comparison,
expressed as a probability. For example, if the p value is 0.001, then the odds are 1000 to 1
against seeing a match of this quality by pure chance. The p value from VAST is adjusted for

the effects of multiple comparisons using the assumption that there are 500 independent and

20



10

15

20

25

30

Table 1. Sequence and structure alignment of azurin
(UZG from P. aerugi nosa to other proteins using VAST

w@b@en2tsikkm PDB Al i gnnent %aa P-val ue2 Scor e3 RM3DS2006/019565

Description lengthl identity 1AQZ A 2 82 18.3 10 e-7

12.2 1.9 Ascorbate oxidase 1QHQ A 113 3 1 10e-7.4 12.1

1.9 AuracyaninB 1V54 B 1 79 20.3 10e-6.0 11.2 2.1

Cytocrone ¢ oxidase 1GY2 A 92 16.3 10e-5.0 11.1 1.8

Rusticyanin 3MSP A 74 8.1 10e-6.7 10.9 2.5 Mdtile

Maj or Sperm Protein 5 HUZ 74 20.3 10e-5.6 10.3 2.3

Pl astocyanin | KGYE 90 5.6 10e-4.6 10.1 3.4 Ephrinb2

| PMY 75 17.3 10e-4.1 9.8 2.3 Pseudoazurin 1Al igned
unrelated gypet ¢f:dotHaims mutie MMDBB dagpbasealbap vgae stowafthG-catrpipands to

at super.i nposed be t he t.wo,. es, 1.e.
the p valfje S e ice R mREHsof G HRR ol pAhBRALMELANYE | 1o 30
3seperiho A S DstrucRire-Milarity heord/ARis puralsdr irerelagddo the asmber of
of the significance of,t conpari.so expr.essed. as a
secondafy{sichicerel HentER oo &l To ARG s L pEPLAG G o
VASTs&d?&"boh’Gl%]cdldﬂS’ Ikl)igli@sﬂqﬂ&ﬂﬁto 1 agai nst seeing a match of
' alit ure chance. Th . val ue fraom. VAST i s
k81 108 rocinerf sRipfer SRRy b eheonh s e B,
calculatédrhgteﬁﬁﬁ}ﬂﬁ'ﬂl)h?éfpdsﬁi@ﬁ of RrsBu@in@s, 20 theisgatePadESthe mean square
andunrel at e

. types of domains int dat ahase.
dlstancesrh%w&wwélegh%w%e RGESc Pted 8}?&@5}?}8 i sciles Anans or
extent of 1€ stRARkriY aFi8nBMIPAd tBAMiO§izSREGH be QI8 Mt PenEiderdhiot wigsh

) Rl‘g)fé 500. 3Score; The VAST structure-simlarity score.
using RMRP s A dggsaiptor of pvsrall sdgctis! simdaiifinber of secondary

St T 81 QERR | el ahfiBord &l bdcyteof
B e A A R e e
maturatign (fResyabsian2003 {Thy multfagstod Craleedns HrajarsAHMSYefgingan ephrin
: : it ' » &1 ARAEH, hj er is
sl O e e L F 1 T
structures, as the square root of the nean square
, %i]usiﬂ{ ances between equi val ent C-al pha atons. Note that
€ 'RVBD val ue scales with the extent of the
‘Bteragartinsraad capiperpon@ining motding h&it2Staniino axi¢ residusstwhich heldogn

o e o RS R PR AP BB PL
include thpsxr flor Po e ginpsaaP AN (SEQ BeNan 1y dhnilovorideragomi At 1 n
a’enitrifigc?n%.y t(ISIurphy et al., J. Mol. Biol. 315:859-871 (2002)) The amino acid sequence
identity between the azurins varies between 60-90%, these proteins showed a strong
structural homology. All azurins have a characteristic f-sandwich with Greek key motif and
the single copper atom is always placed at the same region of the protein. In addition, azurins
possess an essentially neutral hydrophobic patch surrounding the copper site. Id.

Plastocyanins

The plastocyanins are soluble proteins of cyanobacteria, algae and plants that contain
one molecule of copper per molecule and are blue in their oxidized form. They occur in the
chloroplast, where they function as electron carriers. Since the determination of the structure
of poplar plastocyanin in 1978, the structure of algal (Scenedesmus, Enteromorpha,
Chlamydomonas) and plant (French bean) plastocyanins has been determined either by
crystallographic or NMR methods, and the poplar structure has been refined to 1.33 A
resolution. SEQ ID NO: 3 shows the amino acid sequence of plastocyanin from Phormidium

laminosum, a thermophilic cyanobacterium.
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mat ur ati on (Kuwabara, 2003 "The nmultifaceted C.
el egans maj or sperm protein: an ephrin signalling
Ww@nitageisist i n oocyte maturation” CGenes and  PCT/US2006/019565
Devel opnent, 17:155-161. ' Azurin The azurins are
copper containing proteins of 128 am no acid residues
whi ch belong to the famly of cupredoxins involved in
electron transfer in certain bacteria. The azurins
i nclude those fromP. aeruginosa (PA) (SEQ ID NGO 1),
A. xyl osoxidans, and A denitriflcans. (Mirphy et ah,
J. Mol. Biol. 315:859-871 (2002)) The am no acid
sequence identity between the azurins varies between
TRGpiRAfe schit@se dive@tsicnmond plagtdcyanias oﬁﬂi@esmd vasculegplants

(o.2. G20 spensiseb e (0 CRA S RRARGTBlt Bloldiney Beifeet Cf

dimensuﬁiglé\ﬂx%ﬁ&tuﬁ’ls afadnsivediie.gs ure Aregi devnatrn{n 1t1 Iﬂ@ ® alphaapcpsltlolnﬂ
addition, azuri sse NS neut «

WSOV LON T X S T

tetrahed1P% SphSviRIMd e hénend ot @CéigtmsﬁSndad entipatalibl l&:tapbarteemns

of cyanobacteri a, t hat cqont ai n
pronounae R EeNe P GO Bl BUTOTHONE AUTEE Tty PEILE IPREAG
its electl‘aff st FudcfbiNand BRMeLARY End WydidpRotit battigs assiropostbtode

hey function as el ectron carrie

mvolvecu:@tr@qogmh@t elhysiplogisal rgaqtig ?QIF’érSoP%&BﬁPQPOﬁ%PS‘PB’c%}%% n
linking, E&% St recth ﬁlu& ﬂé@ifs g dﬁerﬁl’fen@ haw cob eRiaaRemiposance of the

eronor pha ononas) .and Pl ant (Fr ench b?% t)d
negatlvqmnd@vdroplmbnmtqha%ln@éﬂﬁn&j@teéaﬁmfﬁé?ﬂ hesytoglsomgyf , and validate

the modglt M?Hn&g%n@g? Egm‘ﬁ'éa@%@cﬁltt%%r %agﬁqnxtdﬂﬁn?ﬁlﬁét@éyanm One

ructure ha en re ed to 1 A resolution. SEQ
putat1veIeIBct1:® tr@hisfohpath i telatisely H@ﬂe(emog@qfﬁb«'?c B ipyodeas dkey ani n
mhar FERPRhild e other is more
SOlvent-g)B(Pg ﬁedbcog?emhgéég%%es pl eq u Z‘%c epﬂl 1\/ er ggn g e anong

lengthy ppesikintayelnil 24 5 &) and garelvamtthe neasky epaserved sasidge Tar-§3 in thdog
bet we as and popl ar
negat“’?)‘i’ag#‘e?ﬁcg ,°§ ’ﬁ%"eeé%r nglﬁgllg’gﬁra?@é?% tures are

conserved (e.g., 0.76 Arns deviation in the C al pha
osjti ans between the Chl anydononas and Popl ar
gf‘?ﬂc@?‘ﬂgﬁ Structural features include a distorted
REdticPdn@irags blﬁ@mér &hnﬂﬁhm@mmld& -chadtt pcﬂmp‘edﬁd obfaingd from a

ei ght-str ed r bet a r
mhiobaugloes RS A, L R iR Ehug P B SRR
of the eﬁ@é?ﬁ’e@f stablé end lﬁglﬂpbkmzl@d:uﬁﬁﬂoxlﬁ ﬁlsﬁdyeﬁmrfmm Thiabstilbs

function, and the ne atlve Qﬁdro Iches are
ferrooxjgleiSEQI DO benbsp St PBcmifie ey snofilots
d1ffractR>tﬁ)é§& RIrRed ©Al.9A RAGTTE mrrﬁd‘ﬁleidiuns Ghegbhpaed of a core beta-
fication, cross |nk|n and site-directed

sandwwmﬁohigc@mgﬁ;eé OB R 58 PRV S S S CHpSPdfcbe
copper. ﬁgn il BordifeAad BW@GI@H& dryslc Q%&Qb&re@i@ﬁ&s"(ﬁ% §nChé13g) H@143

teractions ‘'wth cytochrone , and vali daf ed t
Metl4Srortuigedin & disortedhietraseamy yadtery IRI Tict@nt Mpl&ialoth3: s

(1996).t ransfer paths involving plastocyanin. One

Pseudoazurins

The pseudoazurins are a family of blue-copper containing single-chain polypeptide.
The amino acid sequence of pseudoazurin obtained from Achromobacter cycloclastes is
shown in SEQ ID NO: 5. The X-ray strucfure analysis of pseudoazurin shows that it has a

similar structure to the azurins although there is low sequence homology between these

22



10

15

20

25

30

putative electron transfer path is relatively short
(approximately 4 A) and invol ves the sol vent - exposed

w@oppae7sid gand Hi s-87 in the hydrophobi c pat chpCT51086/019565

the other is nore | engthy (approximtely 12-15 A) and

i nvol ves the nearly conserved residue Tyr-83 in the

negati ve patch, Redinbo et ah, J. Bioenerg. Bi onenbr.

26:49-66 (1994). Rusticyanins Rusticyanins are

bl ue- copper contai ni ng si ngl e-chai n pol ypepti des

obtai ned froma Thiobacillus (now call ed

Acidithiohacillus). The X-ray crystal structure of the

oxi di zed formof the extrenely stable and highly
proteins OXivd infeilmgffemmee dnixt mmwstheayvanil itrégtomol thie pkadpdurias and

. rOOXId
wurins. et S AP Rmnmsr Eey PRaRFP TR B BT e
consistink: &FAwé e@ﬂd—hﬁlicw In Theanidyepiideyragion Szuameoarmmnalsedercdéd bop,

b d | d d.
shortenegglg,ﬁﬁpget 3%8%‘\# }%’Ekchg C gg'gt?'ﬂgllg aghél? éé‘S@? d’ghe e

major diERRAES at BB cbﬁaeﬁﬁ&h@it@&%@lﬁb doyifoamationsif ée MIET kidedchain and the

conser ved reS|d 5, s] 38, Hisl4 Met | 48
Met-S cGnPR IUAenEH RAaR SV EPE L PHofE Aoy B TRequrn

at., J. Mdl. Biol. 263:730-51 (1996). Pseudoazurlns
The pseudoazurins are a famly of bl ue-copper
Rlytecypminhig si ngl e- chai n pol ypeptide. The ami no acid

"PH%?H@(%? idehiRBRud %ﬁﬁHéﬁaﬁm@ ﬁfcﬁid@ Qﬂt are ﬁGﬁ 1hgiRdapRhaEhiRs:

 oclastes is shown 'in ... The X—ray
basic prefeinygellse¥anitn may@y@lmmnﬁ@@@%aﬁwmewm tuREdoxip, has a

putatlve%hm Joﬁé Ld:céiﬁ frpﬁ'eg pB&’s LRE: BRLEdPRS: RbtERGHAD 4 dRIoBsik S | ow

between t heseproteins. Two nain
thalzancd |In i1 pmqpteoswlenbes ba&mmr@quﬁ@ RoFOPA Proten, thecaxial negrioninge

ligand ngﬁ'l[?alf QB 2k Qﬁ{: g@f)exaﬁég isr} 1actA B Blutatnifle. CAr DOXY term nus

sron in seudoa rins; “relative to the
azurins, consisting of two alpha helices. In the

gjd-g@ﬁtlde region azurins contain an extended | oop,
NAYEN_d in the pseudoazurins, which forns a flap

Tioa¢ anail blge @oppérrdteias Hesignated Ilhrecytamilnyk rmjag)raniji Bfleardnces

s S5 RS ot RS BT AB Bt

bacterlunSCEZbgWefustamnbyczSh @hé ’m’o }B Iﬁorms amcgb)&bpnotemstahd haveralmost

.. .. azurin. 0C ns ot e dentifiable a

identice ot S L e CIEARTIER PR FisroRin e per

sulfate-P@Sdceyliahidt gélrlectbtiota3RB\i@mbhstraftR ¥ ppayeaiinonomkTayenian, a
cucunber peelin ﬁp{gﬂlen a putative blue copper

masses g Ht @)nl§ @e%lldg)gd )58 a bl ue copper protein from
Prohhielo Rsil §eq‘i19@e lo@ Ehﬁracy'aﬂmaﬁl has®¥&dtterfitet Hﬁkﬁfho%& ic
protein and the god protein, the aXIﬁ nmet hj, oni ne

auracyaningh Fﬂ:foerﬂmlbmepfgﬂer% dAdresiduesy. (Nan Brsisehest fleLrpieim Janae e d
8:947-98Y (BJob). APd3E; Cys123, His128, and Met132 are spaced in a way to be expected

if they are the evolutionary conserved metal ligands as in the known small copper proteins
plastocyanin and azurin. Secondary structure prediction also indicates that auracyanin has a
general beta-barrel structure similar to that of azurin from Pseudomonas aeruginosa and
plastocyanin from poplar leaves. However, auracyanin appears to have sequence
characteristics of both small copper protein sequence classes. The overall similarity with a
consensus sequence of azurin is roughly the same as that with a consensus sequence of
plastocyanin, namely 30.5%. The N-terminal sequence region 1-18 of auracyanin is

remarkably rich in glycine and hydroxy amino acids. Id. See exemplary amino acid
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Auracyanin Three small bl ue copper proteins designated
auracyanin A, auracyanin B-1, and auracyanin B-2 have
whe®a/1230d at ed from the thernophilic green gliPBPECHYS2006/019565
phot osynt heti ¢ bacterium Chl orof| exus auranti acm The
two B forns are gl ycoproteins and have al nost
i dentical properties to each other, but are distinct
fromthe A form The sodi um dodecyl
sul f at e- pol yacryl am de gel el ectrophoresis
denonstrat es apparent nonomer nol ecul ar nasses as 14
(A, 18 (B-2), and 22 (B-1) kDa. The-am no acid
sequence of auracyanin A has been determ ned and
sequenceSSEWMED NI I3 dyrechiin AAoftadrdogandn frohyfidpbildes adrat@@us (NCBI
. Lesjdyes. a ej et al;. Protein Science
Prote‘“é%“-@h?‘lli‘g’g%e%si@g&j “‘)Alﬁf"gggg) Oysl 23, Hisl28, and Metl 32
Tak @?ﬁ@@ﬁﬁth idledulodys 4 Sgariﬂ&rdévlapledé)&ﬂi fdld. Theayysad etridngre of
eval ut i ry conserve ta as int 0
auracyarg B 1ore BBV B GEETHES S TES 5 SR Tk gt G prfiol B
306:47-67880019 31 With tHeWgbdptien S MAidEitibadl NedefifinhltthigR tiRIndlbale is
auracyanin has a _general beta-barre] structur e suplar

very simjlgF tp 3¢ OB¥he RaRiFTIEh CHFRSHT PSR AR 4Lt & CHP

Cu l1gan9§ ASIRGHER Nof thOPAIPRPLIEL, ahERY Sther 1R ATong 3Ur8CHBHI N
pears to have sequence characteristics of both snal|

between@@ypié 7 apdl 8t dhpCy el gsemstry: Isahissussed Vi refrgncs)tp the amino acid
spacing §ét&13%ﬂatﬁé fa¥teVthie 1i8arf®. n?%ﬁal%@fhﬁﬁi@&lﬁ/ &Bra@téﬂiédrtd-ﬁndm%
rougnly the same as that consensus sequence O
domain off zazcyenim Biinprobabietethezd tcs%i pw@aﬂmlf sifephihe cxienivBne e
|
membraﬁ?eg;) ETNE ]terilrgna]? fai dl?ié'el;’g @ﬂgﬁ]ﬁnsg‘gng%ag%%.@“dégf egzgﬁp'kﬂowril tethers
in several mhaomambmseqasem‘fed gecyonprargler prtefngr Thhaihino Acid sequences

o YL AT g up i (BTl pi

exemplam)zhmmu lacidisepieacesSEANTENG: taifor elokix Brof hataeanififeont Chlotaflexus

anin B f roflexus
euranti O g @it Pl TRBRY o oo, o
Bi ol . 306:47-67 (2001).) Wth the exception of an
§dlﬂ4t|onal N-term nal strand, the nolecule is very
PIACYAMD; o that of the bacteri al cupr edoxi n, azurin.

RélldcPandishes a mbbraﬁﬁimhﬁScyaﬁina aafbidulteusGmily gﬂpﬂd&t lies on

strand 4 of the pol ypept and th ther thre e
cupredo s yn SXTERIETY SFBRELA Rislfe i oo s SHAE R O 14
The cryﬁélts&u@@l‘érﬂfhﬁ"ﬁéwaﬁmdé gellsSFeh fbrh Rorsebaikiernee(oeh khd., Ammo

spaci ng between the latter three i[ﬂ gnds The
= :

Chem. S ﬁ@ﬂdﬁﬁdéé P and guepmbgr steflagyaniadHesh el n firdign dorien

5:2175- @f83§!l'§%§)\’1§ RisH k&)dms 1&%%&@@1 Yad St dverafdolt Qintieto the other
periplaSmc side of the cytoplasm c nenbrane !tiy

phytocyppipge r Hierrafrin BP norqtmect@iemam t@%lagi YPPrechsnts astggifica
similari @Qttella{ afth! Qf oD, bﬁ’eb henthCSENE3-92 (20bNS! An exe_lr_rrl]plary

-assocl at ed el ectron-transfer protelns

amino aanqh sn@ea@a of astallawinpiads Hind indhaNatinnakCentes forfhateshnelosy n
Informaggrg/?fblt‘ein BhataHank Js E&&Ls1c§h€6‘?11€1@,7séi§ﬁ31\165 49 (1992).).

Cucumber basic protein

An exemplary amino acid sequence from a cucumber basic protein is included herein
as SEQ ID NO: 17. The crystal structure of the cucumber basic protein (CBP), a type 1 blue
copper protein, has been refined at 1.8 A resolution. The molecule resembles other blue

copper proteins in having a Greek key beta-barrel structure, except that the barrel is open on
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exenplary am no acid sequence SEQ ID NO 16 for chain
B of auracyanin from Chl orof | exus aurantiacus (NCB
woe@ba21s1Dat a Bank Accession No. | QHQA). Stel | BCEMIN6/019565
Stel l acyanins are a subcl ass of phytocyanins, a
ubi qui tous famly of plant cupredoxins. An exenplary
sequence of a stellacyanin is included herein as SEQ
ID NO 14. The crystal structure of unecyanin, a
stel l acyanin from horseradi sh root (Koch et al, J. Am
Chem Soc. 127:158-166 (2005)) and cucunber
stellacyanin (Hart el al, Protein Science 5:2175-2183
(1996)) is also known. The protein has an overall fold
one sideSindris battert desdrived ag h%tapiaydvdc&ami"bﬂa—tafh‘é (él‘pkﬁrét ol ,BR Mol.

. [ ' truct
siol 26858 1 o T PRRpln o Bt bty Yf? S vegr e
similarith)€mnel depiarod abAdet the 30 & 3arB&hs) Q)&Eﬂbuc)lml%r texie mdtem y(Tath ax0
cid s ce of el lacyanin is found in the

al, Dev W@ng%%@grﬁgé?% @@95@, ot echnol ogy I nformation Protein

’lgjiét@l rf@ﬂ %gﬁ&e AEERES Blue Boﬂ}i@r NNSERQ-O&@HOD WikB bohd lengths Cu-
. cunber basi c_prot e

NG S SN b BAaPEDp D bArCr SOTRER 22! A

A disulgh@le@inR, @5s5HQ-$- X Nes), ﬂﬁ)earﬂtﬁplé?y a/risiirﬂﬂortﬁﬁtfrd;lé ﬁﬂlitﬁ)lﬁ)zﬁngl the
cucumber _basi ¢ protein %% ﬂ?e 1 blue cop

moleculp SFUEFS: Thagobaeide & ﬁé)f?l ofis sk o bls eRpPerEteins

(phytoc ln@ﬁé&lvﬁelfﬁ%‘?ﬂﬁlﬁeﬁal%flﬁéﬁn bR eq QIRREM FU30WRH R&ichTBP has a

aving a G eek bet a- barrel structure, except that

high degrefeofwaqqeéqse lidéﬂttﬁqbe emﬁ@tﬁ@s eyreatly igniiiablscas by ogas P d

CBP, siflBofhuid RGeS ke Byan i‘%g‘%l@e’t‘%fﬁé ep pfodsanc: pl?dgrtvg;g}#e

copper proteindo peappds.candiadlue ogpm em@ﬁ@@aﬁrgbldomrsghﬂlwm Ip gl exqppt
CBP an& {Hgﬁ) n‘%ggd a{sei(i)rg tl;era%tﬁé&%{hlo?@ %anﬁfd’i’:ﬁgl cf %c btlnl%ﬁcog?er sites
is replac€d by glitz8Fn@ 2A1 2X@plary smn@c@@r@u@mhﬁabasummmwﬁun@ irue
0 | engt hs Cu-
NCBI Pﬁ??%g %%%fcg%sﬁﬁ%@%swgzwa A DCUoNCH s84) =
.95 A, Cu-S(Met89) = 2.61 A . A disul phide Iink,

2)-S-S-(Cys85), appears to play an inportant role
Metho C¥ bilizing the nol ecul ar structure. The

Pied 1)1VH£1|ﬂbi1 gevidel almethot! ypireand parfentinfeoiod fmﬂhivhlyl @fbaltibrind

toc ani ns
infetiof g s R g P e Rtk piTF g e e
one pol@ﬁ’nc{b&ﬁa‘c&s ﬁlbl.qﬁedi)lﬁﬁf cﬁ‘gyt@éhr?lﬁﬂ tgigln Gﬁvalrldﬁﬂ tdrivdtivelditructural
oteins currently identjfiable as ocyani ns ar
equivalegsfierco, af (gt A0Vt 5 alsa fPHmRIAER @@ﬁﬁ%ﬁ s petBodhiydl be
effectiv® ﬁﬁlréaﬂﬂatféﬂﬂa e virdl owao@ériamféawﬁ SRR BE buPod 1ifiited o)
pods, and a bl ue copper protein fron1A«ab|dopS|s

Herpes ﬁlﬁ@iqxg(ﬁas (H%V)aﬁbolém@speyt@mgl s (A VPRIl e BT IRIEeS

types Al Bénd@&] &k rﬁtamlmlmc Id, gRNERRGS Wrub DY), Qﬁurms%uses
copper sites is repl aced by gl utam ne. An exe

measlessEERSNKEBDIFAHITY SYREHHE @iTusadUBY USRS edrpna WIrusesy g Orntﬁomyxo like
insect virus called Dhori, polioviruses, rubella virus, dengue virus; SIV and Mycobacterium

tuberculosis.

It has also been learned that cupredoxins and cytochrome ¢ are also effective against
malarial infections, as disclosed in a co-filed application. Further, co-infections with HIV
and malaria are very common in many areas of the world, and in particular sub-Saharan
Africa. In some embodiments, the patient suffering from infection by HIV is also suffering

from infection by a malaria parasite. In some embodiments, the method of treatment of the
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NCBI Protein Data Bank Accession No. 2CBP, SEQ I D NO
17. Methods of Use The invention provides a nethod to

wo e@ati2A1pat i ent infected with viral or bact erP@l/US2006/019565

i nfection, and specifically HTV-1 infection,
conprising admnistering to the patient at |east one
pol ypeptide that is a cupredoxin or cytochronme C551,
or variant, derivative or structural equival ent
t hereof, as described above. It is also contenpl ated
that the same nethod will be effective to treat
patients with other viral or bacterial infections,
such as, but not limted to, Herpes sinplex virus
inventiof HSYompirhed Aimihistetng oyti-matedd] duwigs.ub sofiénbodiments, the anti-
ar ai nf | u%nza Vi uses types A, B and C, etc.,
malarial B re RIEred G the delta hepatitis virus (HDV),

Tﬂémﬂlddb olse ﬁmveﬁt&;&&hcﬂﬁde\ﬁoﬁﬂaaﬁ@ ,mahﬁﬁeﬂiaﬁ aéltsrwltlsa/mmosmbn
Vi ruses, . bunyv |I;;uses arena Vvi,rus

COmprisige Ry L gric IREG Cos1,\PF VafLant gFrFV@ Véd){os‘tructural equivalent

thereof. IR kY érhbtiRSentd, tHeGhdrndmMiah ¢slls dﬂ@iﬁ%&dWlthﬁmrugbemHﬂla
cobact eri um tubercul osi s. so been | ear ned

It
such as %\é@ BLpfhes gappdiEegisth ema@m}lwﬂe ngée SiPeRrdde £ ¥HYS Ve
bacteria 2984 f¥iTvrpl ari al infections, as disclosed in a
co-filed application. Further co-infections with HV
B OMRPHHANFORPESHES PYPTEIOF L CYRCHRIRG Cxp Sh¥arigRt. dprivative or

structuré’l’@ Ll19alerf{‘ BfdrdoP cRPetddfistlifiEred fbtthesﬁ’tﬂﬁ iyl r81§’tes 4 i8 Qﬁ'ﬁy

odi nents, the patlent suf erln rominfection

reglmenchat will bel vecdl kengivi & thags in st nhée@qlféfr%'gpdanm el a
cupredoQ?l E&t&&rmﬁ@c@l STROGH BN eSor sttr%ﬁ].\ %ﬁrefgpﬁgleﬂtf thdrb&as ment

I nvent 'oh al so tonpri ses ering
admlms‘arﬁtdlmtmbmuslal mt!amg@ulaﬂm oswheltmwéw ments, the anti

ﬁ%hé‘é@@&duﬂéﬂ{ %ﬁloﬁs" réé &- ﬂ?lnﬁféﬁngﬁ‘ Js]%é?tﬂ;ng ke

IVeRtron il ude cont. ran cell: h'a
dose of & mrmmltmn UM NI & csxpmglomu jor ad@»hmmeocrssl cgitao@hlamnéer@@tl‘spr

structur?q ﬁgl]u %cifn%n%wpr %ro%u\r/lat | %tgchorgmg E 515 %‘ch'l Jn%lunﬁ ‘ai.‘ﬂe oqla%gfnposmon

Sone ent l'an celts are
comprisingfagcthechntitviral @ autitbasterdal, dnd spetetﬁcal,ly aicHN\adrupllahd/br, an| anti-

odi,nen an cells_ w. e ex osed
maleria {5 i, FPRECT Sru T o RO oy g r bl R GRRRCT
time fol AR the adi@n&tmicﬁmhmndbtkwr ibyet)ﬁﬁllpreQMuﬁﬁﬁ]mm?lk o aifduam
erivative or.struct ui val ent thereof c¢
minutes VP& E AR HEo At PO STATRY! + BF BLaHELA Ry
followul[gaﬁéMﬁlfsﬁréft@hr(r)gkﬂgbﬂi}@dmgl I hknown to those in the art.
n specific enbodi nents, the cu t,0
ie aqditigh, thearpsht VAP iludstmeody SR SiPOsRE| e
bacterial R&LCBO. ThSoR6 BimPbEMENE dhd Mbthe @MPeSésycontabiiganatiabliaarceNs
or subcutaneously. I n one enbodi nent, the nethods, may

infectedtiéf? Vit o Backi#i Wifhst @IPFoigein or YRR Qe tssioftey ARy degiyaiére
or struce&al SqfiRiTRA BetdoPAnd RIRukiRE Y chovRtH B BERHKEM Mlotifeyt ochr one
e, a varlant derivative or
embodlments the method comprlses contacting mammalian cells with a cupredoxin or
cytochrome css, or variant, derivative or structural equivalent thereof, contacting the
mammalian cells with a virus or bacteria, and measuring the growth of infection in the cells.
In some embodiments, the bacteria or virus is HIV, Herpes simplex virus (HSV), Ebola virus,
cytomeglovirus (CMV), parainfluenza viruses types A, B and C, etc., hepatitis A, B, C, G, the
delta hepatitis virus (HDV), mumps viruses, measles viruses, respiratory syncytial viruses,
bunyviruses, arena viruses, the orthomyxo-like insect virus called Dhori, polioviruses, rubella

virus, dengue virus; SIV and Mycobacterium tuberculosis. In a specific embodiment, the
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structural equival ent of cupredoxin or cytochrone
C551, and one unit dose of a conposition conprising
wa@pwbhzisianti -viral or anti-bacterial, and sperCT/USR06/§19565
anti-HV drug and/or an anti malarial drug, in either
order, admi nistered at about the same tinme, or within
about a given tine follow ng the adm nistration of the
ot her, for exanple, about one m nute to about 60
m nutes follow ng the adm nistration of the other
drug, or about 1 hour to about 12 hours follow ng the
adm nistration of the other drug. In addition, the
present invention includes nethods useful for studying
virus is HIV-&J arﬂrpdrtioa]tatlye tiadrls Bahf%l67,i0®RW/l9WOQQfREI ebdlirnent s,

gonprises, cont ac
embodnpitie, TRt P B0 LR AScp B Rl S bRl e bload |
lymphod$3tls @€ périptierallsiGdd m@ﬂonuaearaalls Id samouabmbedlmentatthmnﬂs Rl

ui.val ent  t hereof neasu ng, th romﬁ
conacisf O BE NG cbFEE SR P b Sh R oSl g
cells are@onfaered trﬂ@tr(b'fm&m aitrod&del $ntvd Bnimmalc upr ed OXI n or

cytochronme Cssi, or variant, derivative or structura
equi val ent thereof, contacting the mammalian cells

Pharmatkdtieal C¥nfpbsitiois ﬁsliingﬁCupﬂdoﬂBMytﬁ@rbhﬁ @ p0kh of
infection in the I n_sone enbodi nents, the
Variant Bexigptivg Qﬁ's"\‘ﬂl"‘rtl!l"s“l Eﬂ“'ﬁf‘\?“t Toersels sinplex virus (HSV),

ﬁﬁﬁhﬁ:eﬂﬂufal"&)m&yﬁl@ﬂ%h%ﬁhhg' Suglr§déin or RHotirBihk Uﬁfl dAvariant,

. .viruses tY A, C, etc., hepatitis A G
derivativeryes stragtera! eospyalents thereptroas be mRRY actﬁrﬁﬁﬁsanv@%‘éeégona mantier,

e.g. by B8R Yikits @fssolV B8 PirhRHAMY, cfr)(é!:@)fﬁdkﬁ{g, Yhiilsi8 8,

unyviruses, arena ViTuses, the or xo-1ike i nsect
encapsui&tlng@ntrawnlm Ommhlllzlmrpwfﬁeﬁu E&Sﬂbﬁtwgﬁv aur\‘?|°PEF§doxm

and/or cg‘%@%ﬁle\éssé r%gd ve§la}{tsa&}:§jw&% Qgﬁ’cﬁtﬁlrcfum&di@ﬁ&ﬁ%&%biscan b a

ment VITUS IS V-
readily mwnadumara ghagnacautivaliBadeeptatle varrlmwmrgwﬂom frerety Sughy

I
carriers 8?32326 th€ g%atr@lnt%) Be f({lﬂlgl ! e:‘gggltzg)?ég @F a} ?y%% S0 el% el
syrup, spetyi Mpemionkflnddd: likon Snitebllecarriaredr excipientswar dlspigclude, for

enbodi nent the cells ont. ] ' (in
exampi IR o P ok PiaSFiesS SRR PRl hde or BRI,
flavoring aperis, celoting adehis, dB&icklﬁeﬂr thickenetq edeathéracoeptable additiveshe m

i ntraduced into Phar maceut i cal |t|o

scjuvanisp R gy SRR T APGRHF B CEgme CF AP
free of heedekvaditésy &n Qher&rﬁbd)dh’rwh& | thE@lirnateitital phepaatén may contam at

Phar maceut i cal ons, conpri.si redoxi n ar
least ong preseKAtBite Gessral Qﬁihgam* PhajEp 5%%133%8? RIa] E?Pﬂ}ddfl
Ansel eEGY |Ph@hﬁ‘dHe§tzcthbﬁt@é Foﬁ;@mnhe)raynufz@e}t Syisteshs (Wippenyott

conventional nanner. e. g. by conventional m Xxing,

Williams; & $G1kjasnBaltigesr P4 99%9):  dr agee- maki ng enul si fyi ng,

SRE aRpdsRioh BEmpraitalARPicA8xin OF cytyBRItd ds4 i RYaRERCRSISAe
The substanti ? pur e cupredoxin and/ or cytochrone

or struct%@pquwalﬂm thegeqf aﬁﬂds!n thednyeption pax byadninisterse tiyp riety of
ways, 1 i {e@’ué o€ HiraQ@thal QubcaRdiduy, ifPIRAIsBALt, WikferRoneal
armaceut i ca y acceptable carrier well- knomn In the
and theghkp), bginkhlation, by topical administration, by suppository, by using a transdermal
patch or by mouth. General information on drug delivery systems can be found in Ansel et
al., Id.. In some embodiments, the composition comprising a cupredoxin or cytochrome css,
or variant, derivative or structural equivalent thereof can be formulated and used directly as
injectibles, for subcutaneous and intravenous injection, among others. The injectable

formulation, in particular, can advantageously be used to treat patients that are at risk of,
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carriers enable the preparation to be fornul ated as a
tablet, pill, dragee, capsule, liquid, gel, syrup,

W@ kmsnyisisuspensi on, and the |ike. Suitable carPCT/Es®06019565
exci pients can also include, for exanple, fillers and
cel lul ose preparations. O her excipients can include,
for exanple, flavoring agents, coloring agents,
det acki fiers, thickeners, and other acceptable
addi tives, adjuvants, or binders. In sone enbodinents,
t he pharmaceutical preparation is substantially free
of preservatives. |In other enbodi nents, the
pharmaceuti cal preparation may contain at |east one

likely tohresarhaed & vieal oEBavgarial infeetido dad spggaﬁoailypalndﬂi‘fam&uﬂdm alhe

dosage forns is faund in. Ansel et
compos iR GEPrsTia o BB By BB 5 SR LT Bt orEarl
equivaleWihbﬂe@ﬁ@n &ls¥ibk kikis oraBahfter mixifg Widh plR&QB) ¢ ageﬁheuch as
on Cco I Si a cupredoxin or cytochrome C551

risin
p°1ypr°py fﬂﬁ? Sé’ﬁflmﬂgg?qa%ﬁ "?g\?’é Sor structural equival ent
Wﬂﬁfs&lﬂﬁmﬁﬁa&%nlmb)t AR clichy B Ehp}éud%ﬁyorb@toaﬁiﬁ‘in@ic%t,&i @gliant) a

derivatiyeq PRI NSRS P Scareaps Sotflions,
spemﬁcdlﬂ’tlﬁ BRRIJL déiéh@@'coﬁﬁﬂnb‘l&lﬁtfﬂefsl’sﬁah asi¥ank§ Bt Ridgerysolution,

pi cal m nistration, by suppository, by usi_ng a

or physwlpalﬁgléélmﬁehuf%at@w splutigfymakeangain Eamelaiiry pgspBSHER#Son on
suspendﬁi& L@a@l‘i}ﬂlﬁé’ ﬁfﬂor%ﬁéﬁérﬁﬂ? %ﬂﬂ AGefnatitdy, itk Apa@bxifbr ah, 1d.
I'n some enbodi nment s, e conposition conprising a
cytochr%@msed@maﬁalﬁr degiystéyeior @tﬁ@n@muwalmt theapafansy be drepowidst foya
for consﬁfhtl(éjﬁ gﬂﬁtaléﬁ bR {cKal. g nétgrfllg Eﬁ%gén-ﬁ her, banrusat ﬁ{jso%ﬂ:d
used directly as I nject cutaneous and

embodirhents, ﬁmeqhewcwt}cehqomasmmgn@tcn@pgse antpdjuvapter pryteer

I used
substance S54BH8 Ehiflee 1 B Etlolo R AR R g e
embodiments) &w@hanwacput[cabqontpamu@r Goalprisesfagubstanee thahghhibits an 1mmune
responsé t%‘?ﬁe I?eg]c:;gl 'y an H V-infection. The conposition

I'nNg a cupredoxin or cytochronme css , or

When aajmnmstﬂamn\mby ngawnowstiluidst the atragepouy ﬂhldm forukeer eof

aaminis 8 e SRl Ot SR e P s B BT e

equlvalahoﬂléfeﬁﬂmagbﬂtcﬁnpowmf caamlloids ot @llbids. Cgrsfaymdmméd ldein

s R P S S Sl g e

herein cﬁlﬁtﬁlm&rl'g\érﬁﬂsdlublé\lﬂﬂleaﬂ@ ﬁlglll 5 gbe@?? Il&memcﬁlls €1aidk Yhaly Be sterile.
ys ol agical ly conpatible buffers such as nks
ababes %luldpaa\w@ Ry B Lo dRrinjppvenss s%pgl.lsa%@} il dez%t pF&Ot
limited téuﬁérﬁfal saling (ass@luﬁtoh B sodih dhRHde a0 DB It cRtrRion), FARRE'S
such as suspendi ng stab|I|Z|ng and/ or di sper si
lactate of Rdpgess SOA'thr ik %‘ruyn of; Yre dexiiope BoNate! seme@v%Sd@ng%W@S
describelyin Thbl¥ari ant, derivative or structural equival ent
hereof may be in powder formfor constitution with a
sui tabl e vehicle e.g., sterile pyrogen-free water,

bef ore use. SO enﬁwglnents t he pharnaceuti ca
Table 2 GWﬁﬁ@WFP%ﬁf%%%@O%GB“@ SPWHORS, adj uvant or any ot her

subst an ed to e ce the | ne res
Solutiof, ;" a?’ilée g\%ﬂ"{“ﬁe Degﬂa e. In soigﬂ Nelacose]

D5W 5% Dextrose 0 ‘ 252

2/3 & 1/3 3.3% Dextrose 51 . 51 168
/ 0.3% saline

Half-normal 0.45% NaCl 77 77 0

saline
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enbodi nents, the pharmaceutical conposition conprises
a substance that inhibits an i mune response to the
w@epbilzisi4 When admi nistration is by intravenouBCT/ 81006019565

the intravenous fluids for use adm nistering the

cupredoxin or cytochrome CsS1, or variant, derivative

or structural equival ent thereof nmay be conposed of

crystalloids or colloids. Crystalloids as used herein

are aqueous solutions of mneral salts or other

wat er - sol ubl e nol ecul es. Coll oids as used herein

contain |arger insoluble nolecules, such as gel atin.

I ntravenous fluids may be sterile. Crystalloid fluids
Nomalggm,]g @/%Né&qsd for ijgjravenous jggm ni stratigon

ude ut are not Iimted to, normal saline (a

Ringer'ssol ut i on Rifigeg'odi um chliegi de at 0.18§0 concentrati on),
lactate*Ri nger' s sbrgib@t € or Ringer's solution, and a solution

——of—b%-dextrese+n—water——soeret+res—ecatted-bPbW -as -
*Ringertidantaté PevhdsA8 Tabbld. Retaftabmemol]. KCanpdsirholdnCaf. Conmon

Crystalloid Solutions Solution Oher Name [Na+] [Cl"]
[ G ucose] DSW5%extrose 0 0 252 2/3 & 1/3 3.3%
Whsn adwipisgationds by hbgationgthg pupredaxineoriqatoehname essh, 00 varsa,

derivatl%atgn;‘l gsgggt%rgﬁcﬁb\é?eﬁﬁs fﬂ?%f ‘%19 e0 ?ﬂ/é}gd & tﬂe@?ﬁﬁfﬁ%%’éo&)%})rg

fate
from presRirirge packs b nebubizea vt theasse 28a sniteble [prdpaliangteez., 4 nmol /L

dichlorq%%%@?o%e?%a%ﬂk éllhorgﬁ%oro mgrﬂﬂ &%‘8 c{lé}& aér o?h &é@'&:_&%}é ggs In the

cupredoxin’ or
case of a/pnei;sarizqd admisoly thie |d\mige umsmayubxt alﬂteaimmq Lbly\paivamng 4 hadvectof
del i ver ed.in spra
aciver (3R Sl SaBul aph RSB oL "L B b ARGl 8™
insufflatot ilag bé &nmmamal chataininga pewderdhik lf dteqadtbins aMdanmiithisla powder
b %‘Lﬂ ﬁhl or of | uor romet hane, carbon di oxi de or other
ase su fsgo %r ‘I'n the case of a pressurized aerosol,

Wihen aidaﬁla@eatwﬁl i bﬁﬁ))blcbﬁadﬂﬁﬁlﬁfaﬁbmaﬁe Qiprddoemiod tytechion@dsy e
to deliver a netere no su] es an ca tridges
or Varlap_)tp derga’@ve orégp%‘wraﬁequw&& Ugge?ﬁﬁnaaﬁael Hlﬁ]g} g? &yso utlons els,
ointmeritd) St¢hihs, J10&s, SRYerRRoNs, Ahdihk HikE ds SR el KAbWE ithe QWU & soffieX
of the proteins and a suitabl e powder_base such as

embodipgpis, gd@ndytration sy meppeef aa*lii’ﬁfdﬁr@%l Paicho N hies aginisggticugip by
supposi®iet, $tdi@lor Qfbindl)) @uﬁé&&ﬁ%&ﬁopqﬁéch%@@m%ar@%

derivatives thereof compositions may also be formulated in compositions containing
conventional suppository bases.

When administration is oral, a cupredoxin or cytochrome css;, or variant, derivative or
structural equivalent thereof can be readily formulated by combining the cupredoxin or
cytochrome css;, or variant, derivative or strucfural equivalent thereof with pharmaceutically
acceptable carriers well known in the art. A solid carrier, such as mannitol, lactose,
magnesium stearate, and the like may be employed; such carriers enable the cupredoxin
and/or cytochrome ¢ and variants and derivatives thereof to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion
by a subject to be treated. For oral solid formulations such as, for example, powders,
capsules and tablets, suitable excipients include fillers such as sugars, cellulose preparation,
granulating agents, and binding agents.

Other convenient carriers, as well-known in the art, also include multivalent carriers,

such as bacterial capsular polysaccharide, a dextran or a genetically engineered vector. In
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or variant, derivative or structural equival ent
thereof may be fornul ated as sol utions, gels,
Wo@RWbNETSIS, creans, jellies, suspensions, and PEEURIRE019565
as are well known in the art. In sonme enbodi nents,
adm nistration is by nmeans of a transdernal patch.
When admi nistration is by suppository (e.g., rectal or
vagi nal ), cupredoxin and/or cytochrome ¢ and variants
and derivatives thereof conpositions may al so be
fornmul ated i n conpositions containing conventiona
suppository bases. Wen admnistration is oral, a
cupredoxi n or cytochronme C551 , or variant, derivative
additionpfus&tmdm:etleasaformqlahmItbamﬁncilhﬂe reopredaim dreytoebidinieyess, or
rins,HESIEH S s E TR B BHAEEFE 0ol RSN BT
cytochrdnieetsQpdr vatith, qehiastive oe stuctahll ey;ulamlemphadsdfevmtenéerdspemdld
. kn in.t art id.carrier. suc
oftime, S B Nl hER e Pl R e P S Bich e
Css1, Or RAMROYE T ativelt? Btradiral e aknithéreoftwisl bl @kaixiiom asajet’s

nd variants and . derivatjves reaf..to
system, S0 PG B AR Srgeasg) dSimpf AyfisRlysis @%ﬁ@&ﬁ%@?g or
mﬂwnmhgﬂﬂkﬂ%mnﬁ%ﬁan syrups, slurries, suspensions and the

i ngestion by a sub t.to pe treated
Pt el s plaod BT PRI SRUPSHIEHS Bk jaypntiop b pocriended

or optlnﬁ%ﬁqﬁrrsx%verﬁ ARetelE FeRREb PRI 8dsS in Byl hxtt aﬂdlﬁdlﬁ’g(ﬁut RbEhied to,
inclade fillers such as | ul ose preparation,

circularigepaptigies (vipnk gl BlolHes 1&(‘%&6&5 8a@@9ﬁ)sDe@%é?t al., J. Pept.
Res. 63{52@17@ 0 @4 éll)? Hi 'p‘éﬁt?des fftasi@ddmdf)) %kll By cfl he g6t Chéﬂl SPeb

i val ent carriers, such as acterla

23; 276(&)ai8§é+4§ 12008 );\Pepe efihs Cancer Resd64(1 0)a¥178n86 L2004k dilerr pl
Blochelﬁ nliﬂa 19§6(\Sf?i:(f] 6, (f?%"’)ﬁgéetph@ coﬁt%iﬁﬁn%'uﬂﬁglaf ﬁﬁlﬁ@ﬁ&ds (Lee et

atio inclu cupre oXi n or cytochrone
al.,J. P@E&QS @(2)\@r84a(a®04))dé*h apd G- veeminal modiGieations(Labreipasds She.

Invest. Mé?rl%ﬁ{) 2% |8%Vf’i§(ﬁ 5 ra}@g}{cfr ?o%ﬁgta?ﬂ@(‘té%aﬂgﬁepet% J. Am.

rve or structural
Chem. Smpu 12223 80m{589h@00Q)f Waleaskiextle lSd@nicepﬁ@ﬁ ildefs 146580 (R00). Qfuch

partlculgrdaf,eée\é\%o g—lilstgpltelt}%tfcc’)g rFentutﬁejoni gnde %?&ﬁga%o%k Séplt g0 Staﬁlp&’ via

OChT'O eriva
I)mmymﬁn@imﬂshmh@Mcﬂumbymhgnt t hereof would be cleared from

subj ect m_, and/ or. exann
By BrRLS oS b elie EPLPE o] S kR RTRY
excipie@p hﬁﬂﬁdhﬂgbta nbhiéhiggaiad buffers,fchdohydraibe maahifol,| préteins,n t he

bl oodst ream of the conpositi f the invention c
polypeptidesQraBHRAAF1d5 SUHAS, e ggdanaw@%% 3?%%{&%81??%89

suspendif AJ3R8 ShicRenfidtagdiits and/6¥Préseivagvel)) varftoilb, Isﬁhﬂe&@hﬁtl@ns
C|rcular|zed pe pti des (Monk et al, BioDru

aqueouq_@ixgyseza@ g gero @@.519513 0] pp@gggee@@ca&y accegtaglpéb}pharﬁes_

substan@%(a'é)reqﬁﬂ@d % ﬁl%Q%}éphyQo lopReRioh8ifisns slicAas Bl!if%i? lagents,
(Fut aki et aF Cﬁen1 Feb 23;276(8

6 40
tonicity(agifsting agpﬁweé@n%gent@awb@ﬁ likg t Wéh‘eelresong% thas whilo pur
suitabld¥akhid kn&hn @lthose of ordinary skill in the art may be employed to administer the

compositions of this invention, the type of carrier will vary depending on the mode of
administration. Compounds may also be encapsulated within liposomes using well-known
technology. Biodegradable microspheres may also be employed as carriers for the
pharmaceutical compositions of this invention. Suitable biodegradable microspheres are
disclosed, for example, in U.S. Patent Nos. 4,897,268; 5,075,109; 5,928,647; 5,811,128,
5,820,883; 5,853,763; 5,814,344 and 5,942,252.
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Bi ochem Pharmacol. 36(1):169-76, (1987)); peptides
contai ni ng unusual amno acids (Lee et al, J. Pept.

WRe®s/183(L) : 69-84 (2004)), N and C termnal PCT/US2006/019565

nodi fications (Labrie et al, din. Invest. Med.
13(5):275-8, (1990)), and hydrocarbon stapling
(Schafnei ster et al, J. Am Chem Soc. 122:5891-5892
(2000); Walenski et al, Science 305:1466-1470 (2004)).
O particular interest are d-isonerization
(substitution) and nodification of peptide stability
via D-substitution or L- amno acid substitution. In
vari ous enbodi ments, the pharmaceutical conposition
Theqjhmemaalrdompsmmd n&oytbie pt'eahz@sl b@/icnweu'ddarrag welitknoeh
mted to af es.. manni i tol grote ns,

buf f
sterilizatj ?ﬂ ggf)lglbcy.liea L rl“rllg}/ g%ﬁ?rhls ?'g%rea s @%ré:ﬁu é%g aéllu Qus ﬁ%“m ns may be
packaged fidri w8 aﬁﬁ,mﬂyophﬂmzéde theGgdphilized plopdratidntginggembined with a

. uspendi n ent t hi ckeni ng agents and/ or
Sw“kS%F%QH?VEF?%@@ St%ﬂ? oils, saline solutions, aqueous
dextrose and glycerol solutions ot her

. .pharmace tlcaIIy a tabl e aux st ance
Admmlﬁé@fmw% ppredpyp £ éaag“élrawyga sg) Q@. @5%%3%% r such
Sﬂuauﬁﬁ]ﬁﬁﬁ&ﬁ&#ﬂmeﬂﬁﬁnts tonicity adjusting agents,

metthaﬁfgents and the like. It w|l be recogni zed

Theguprepii ar cyRPhEdeCaml & Vargnt; dsrivatiys Whstiugtural SeEvalent

thereof &ﬁqye Ram¥nisked forh Maf8s FHatm AR REc AP BY RSl Administered by
adm ni ster the conpositions of this _invention, the

any suitgBjpeoutss o grammle, byjoral. biisea)s iehafting, syblinghal Feeta hyprinals

transureﬁlgzm ﬁHsﬁt foﬁfcbloﬁhrc@ﬁ%um Strdﬁ?dérﬁ!al%? tht%nt%ﬁF aRiwigs ed

posones using wel |l -known technol ogy.
mtravenBuSa aé@nwacaﬂﬂresumm@pwed @graﬁ@rynaay)sedm@st@ﬁlpn oVed as

e
G b s S
its intend¢cdsirpase.dMotespecificatip) the compagsiten iRulmanisterdd én a the@pqutip@fy;

effectlvg 1@%&11 3% fpeéf 9 éﬁ%o%ﬁei%é tl%%ﬂmé%ﬁtrlcﬁlglg gﬁ%’u?g ?ﬁlo&t %ssg?énzrgﬁy

from abowrfds2t mgx/ﬂay/kmgfbbéy weight. | | z ed by conventional ,
II-knowy steri.lization tec ues nmay g sterile
116 et sphang (PrsEngledie e e brndPitpyy Spadieler
structurg@qliiagient theaacof draisefl fos the treatimeapdndlar pephylbtieof HIV 1nfect10n

or other YRFit optElBETRES. lohe B BEPRRmGRER Wihothe s uhedhS e
approprﬁttpﬁcﬁﬁ@wm @fcoﬁ?jé Qefyrdependisgupon, @or ampNthe c&?@;ﬁduﬁ&bf ve
St ruct ur al UIV | ent . Thereof The cupredoxin

cupredoXip G HPCHEmESsn O Vanl ServAIEE oG Rt S eBR: PRt ur al

employ @) tHeVidktethe nidde beimisiswatde afdihe Rhwiteing devesityBsitiat &ﬂdlﬁﬁns
harnaceutlcal conposi tions and adm ni stered by a

ny
being trgaaq‘c} AMVEVEDL It gnerfa]@) Fatléggam r@sulﬁyn @fnaa}ns a@dg@%ﬂted to be
obtained ANRAIAHHR es fRorPAtonoMel -20 MR bodhAEiBR! An indicated daily
transurethral, nasal, taopical, percutaneous, i.e.
dosage inhyangis rmrhe &0gp ﬁrp@rﬁb@#teﬂ 7 pg e hedt HQOme ofprempound of
cupredo'xﬂlt Jr%%%ﬁldh@ o451, D pfﬁiéhla H&Wéﬁv@&@tﬁ%faﬁ&ﬁﬁﬂ%f reof

adm ni strati on.
conveniently administered, for example in daily doses, weekly doses, monthly doses, and/or

continuous dosing. Daily doses can be in discrete dosages from 1 to 12 times per day.
Alternatively, doses can be administered every other day, every third day, every fourth day,
every fifth day, every sixth day, every week, and similarly in day increments up to 31 days.

Alternatively, dosing can be continuous using patches, i.v. administration and the like.
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phar maceuti cal fornulations thereof can be
adm ni stered in any anmount effective to achieve its
WO nioenzisi4 pur pose. More specifically, the conpPSI/UB®NG/019565
is adm nistered in a therapeutically effective anmount.
In specific enbodinents, the therapeutically effective
anount is generally fromabout 0.01-20 ng/day/kg of
body wei ght. The conpounds conprising cupredoxin or
cytochrome C 1, or variant, derivative or structural
equi val ent thereof are useful for the treatnent and/or
prophylaxis of HV infection or other-viral or
bacterial infections, alone or in conbination with
ThHehmstha@lodfliiMeodagieg twpredbhia oap;ctbdmmatsel, domget deriviativeadr

structuragggtéiag?rgélbe&%ﬁ go a%géjtf gsg)ﬁl% bl&{) c{lmsxil(ts,gger ?a talg %urcr:t%t usergid
to introdued antialiW érugs, sedhr asGlﬁdp’r&bas@-d{rﬂhhd&ulr-eﬁﬁtaihh@rced&alﬁmShﬂy ed,
the h t he. node,_ of nlstratlo and the nature
methods a0 a7 B rle RpRRa PREIBR- L FREPEn o FELape
Css1, OF wkaﬁaﬂ?d&ﬁfvaﬂlve éGratrh@hacdqaivilentabatbdfSird phrl M8 RSCkedior co-dosing

contanip EF1Y BN RO BT Qb SRR g Bl g ot
limited Q0%A&HEe ﬂrdhs&ﬁﬂﬁ&»@ $nlhl’§itok§1 AZ'FQZlﬂ@\ﬂﬂﬁlef[R@t%v%{PP H&C Qraicitifind O
about 1400 @TOf a ound of cu redoxi n

[Hivid], didegeipQsths); 1Sta‘65dm§ qrikbtand gd ( 1Y‘Wé“eo[|EP§’tr])uct ur al

nonnuclE&kitiet& eRRltrah 81 BRE inhBRYS @Qﬁﬁﬂ% @e‘i’eﬂﬂllﬂin% t(ﬁé&ﬁi{)toif) @hd
exanple, in daily doses, (Ny doses, nonthly doses,
91‘

nevirapige gy isFmung h professei Bhibéess rrgton'@m ViRdlSDiBar rﬂ?flawr
combm%oﬁ%mkﬁa)%aagsvg (Sxmme}tl ifefyidl gumterzefmﬁag amprenayir

ternativel es can e adm ni st'ered évery ot her
(Agenerdsey, anévelﬁya\tlm\mcwé)y Presonslyya eoubinsionay sevetpé flrylg$ ¢afledh
[ %)5 A ly in day
highly ag@%érag rﬁre}éﬁ?zlr% tﬁgr%)yg dz%% %%F%\@retﬁeg% I?éég‘e 013{ ng can be
Elmme;tmchfsntc@iumgg putiredvasin, or icytpchraimied an ivsltlamatdeuvatlan drt he
i Th t [
structur%l e?&v%lerﬁ tﬁ%l}%lpﬁfenfs \ {n Sng% e&gce)c? H’r\%g %f/{?ef)lug}} s t r uct ur al
adm1n1sefapmn\uilceprbddxﬁteme:@'fochmmpatr|Vemm;, deslyativa os stmetural equivalent

thereof gﬂ? grulg'f ve&?ﬂdgﬁla% g%%%ygls §1ﬁc meet‘f? cis ¥1re wequknown 19 Ehre%gtu (fn a
specificmbbdiarat, theltupictiadin ﬁmlvnraymcmme 0 ai’etmrtloﬁ an ﬁbﬂkfalmﬁtdﬂdmlg

containi%% gr \\{J}ﬁllb }n_éggl%{%raicpguti?h? H@Fﬁna H@ra@ggﬁy egptq; g,ibrlTlFa% hot
limited dﬁpﬂog@dnﬁly&ll&bro‘ghérmlﬁriﬂﬁeﬂ{opﬁﬁlubhlélﬂoquﬁhe hk&roqaﬁe afirBefRrafite,

an cogkt,ai I co-dosi hg containin W, t h qt her
atovaq“ﬁ?ﬂ’ PYIIPSIIRE5 Kige PypRBpmipgdapsqney fz’éf’é’ém}e EHeige,
quinidiRUAm&fifuife} aﬂA'i{chkﬁdlet fulphbMEl &S arktenASiAT ! étrEHﬂ@ﬁ’éi‘ artemether,

i nhi bitors: q(}Z| dovudi ne [ Ret.rovir dd

artesungle, RIERAHBS RETOPRIQINY PrOgEﬁnélle%l?lPﬁ‘B%‘?’ rfagL! Ogying, %@W@wrﬁe
sulfadoi€ pytihbtha@dd-d3fené, naBEMH G n{lEdo ?Ydl%ﬁlz)ﬂ chiefoRkigt,eosi de

reverse transcrlptase i nh ors : deIaV|rd|ne
meﬂoqt(lmeéd6Thﬁmesar%ﬂﬁwlmbls@%mpﬁh@pylwlmmmbiybmm

combmét[blﬁhﬁiek%fs ritonavir (Norvir), a l Opl navir and
ritonavir conbination (Kaletra), saquinavir

Thasraetfomulationdionts\af admmispmear(ddosageuamtemmwmrﬂmn r

attending physician in view of the patient’s condition. Dosage amount and interval can be

adjusted individually to provide plasma levels of the active cupredoxin or cytochrome css;, or
variant, derivative or structural equivalent thereof which are sufficient to maintain therapeutic
effect. Generally, the desired cupredoxin or cytochrome css1, or variant, derivative or

structural equivalent thereof is administered in an admixture with a pharmaceutical carrier
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(Agenerase), and nelfinavir (Viracept). Presently, a
conbi nation of several drugs called highly active
wa@niosnetsiovi ral therapy (HAART) is used to treRCT/pRIops/e19565

with H'V. The nmethod of introducing cupredoxin or

cytochrone, or variant, derivative or structural

equi val ent thereof to patients is, in sone

enbodi ments, through the co adm nistration of

cupredoxin or cytochrome, or variant, derivative or

structural equivalent thereof with drugs used for

mal ari a therapy. Such nethods are well-known in the

art. In a specific enbodi nent, the cupredoxin and/or
selectedoyithore gard trethe ingemdepamte affadiaimistratidet i Istapdard phatmacautcal
practlcecont aining or with malaria therapeutics. Mlaria

therapeutics of interest include, but are not limted
Ihape pxpaqutaa mhprecmlxirmrmmglnmme Ic551,br variabt) dgdvative or structural

cauival R Ao R HE P RAGTIER srBe B ERE m one
emboditedtoth&DINAL 8 Enakedll> 8 descritipd] foi ehtaRple, BIMUMICAGLIIN) EScience
o Y BH EuFBRTE SE LSS M LTG0

of nake®@DBAUAH be, 1n@rles@di Pyltbafifg tHFEIN A GhkoRarrier, e.g., biodegradable
ri net hanm _nesul f adoxi ne i met ham ne-da son
beads, vﬂ%{ é}{%ﬁq

I R PREIST OISR e B ., I SHiHGF oo g DNA may

be presdﬁﬁvitﬁiﬁ Why16F a variety of delivery systems known to those of ordinary skill in the
16- hexadecanet hyl enebi s(N-net hyl pyrrol i di ni um di brom

art, mclwialég nuglic acsTRRPRRATIPR PSR chastsial ap airghexpiesH QY SYBIERE-T on,
Techmc%:@élfoﬁm% é&gﬂgﬂbﬁwlﬁ%' sith e}@&gmg@%ﬁﬁls I WGt lﬁfoWnri@ glo@’of

he attendi ng physician in view of at1 ent
ondinary indho. Sek sy v QL HO2 WP 640, YO BB 1, en Bt s
No. 5,73d¥b4vi dual Iy to provide plasma |evels of the active
clpredoxin or cytochrome C551 , or variant, derivative
Becters.ruget tlashyttle grnetiametstialt froor enghnish kcdrganisn,.sah bé dividnd

into twd % %Isgésn Ctl& ﬁ&%ﬁ?é dte L(ia%l% Pﬁ?xﬂﬁro?:ﬁ)bélge J&e i V%?f? tﬁaecd

OXI n or c vari a
are esseoinal §erpmiagn‘t@h nea,ruappaipelate hokteck afd in® wlueh forsigreDNA dan ban

e PR B4 ARSI SHLERs AT LPPARRA
vector. s%trmmassubnp}reamrr&umusl aqddsnpid, yedst, o aniinal ¥ing gasypsy) tis usede
edoxi n or . c) ar| nt, .deriyvative
introau GBI BEb e Horctfl RN BT cotivs Rt <t ARbspube i Bhgut®
the foreRU@NA sath dshike PNAYGFapup@doxis IgeRpeaiont/etiorssihe intrddicedne
DNA isRefly-Erkydo el ety Pt b b orha 855t delgo highly
transcrifeltBO Bkdrted N A €So183\Brdnidier{R8 et chtRhb By 6R fid 38cH £ Aduk i
%%@% The upt ake, of naked DNA may_ be |g)§reased by
promotexthaf GRRirel R RERS TGN 41 KesRanpep Speélfgf factgiso Pegiehl Akt a
cupredo&ﬁﬁéﬁ&/»or YRbhPondd CaddiRfafs iddcdefPdtlvés theRBERN TR RofidO ah h e

cells. I'n such nethods, the DNA may be present wthi

mdumblsmpo%ftera?av/ sqntiof e sKprEssianpé iy cyped edmsand/ afogyome 6 gad of
variantsnd i8R v hdrbotlifresMise to specific factors. Examples of classic inducible

promoters include those that are responsive to a-interferon, heat shock, heavy metal ions, and
steroids such as glucocorticoids (Kaufman, Methods Enzymol. 185:487-511 (1990)) and
tetracycline. Other desirable inducible promoters include those that are not endogenous to
the cells in which the construct is being introduced, but, are responsive in those cells when

the induction agent is exogenously supplied. In general, useful expression vectors are often
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art, including nucleic acid expression systens,
bacterial and viral expression systens. Techni ques for

w0 penpmsiat i ng DNA i nt o such expressi on syst enBCEHIS2006/019565

wel | known to those of ordinary skill in the art. See,
e.g., WO0/1 1092, WD3/24640, WD 93/17706, and U.S.
Pat. No. 5,736,524. Vectors, used to shuttle genetic
material fromorganismto organism can be divided
into two general classes: Coning vectors are
replicating plasmd or phage with regions that are
essential for propagation in an appropriate host cel
and into which foreign DNA can be inserted; the
plasmid$, G @veyer, DiAr fosms afeikpresdia@dveatods, proch pagiatl ecctars (¢.£., ieplicative

defectivgge%rgv l'(l)sgg %@%ﬁ/vtggsgqn\é%g%r%ganslsc??:néa[teecsﬁ{u%esﬁ Llroe o gl‘)ct:l{’)lg.{ed.( such

us’ genone) 1S used
VY &2tdrhéiosls dRtakarbgithrorgatianh beccdiebeing ajediand the dedired tfate of |
or _tissue in order.to.trﬁnscribe and &;ansuate tﬁg
the vectqro T BEfiFTabNACIOR SRHPU Signa! AP et St paer
genes, pEXRAIRS SiteRen @&t 08 Emeritd) Branititdre dué eanstiifion Sermination
operably-linked to el enments such as pronoters that
sequencei-gnal to the host cell to highly transcribe the
inserted DNA. Sone pronoters are exceptionally useful,
. such_as_inducible pronoters that_control gene
Kits Compaising Curedaxin Qr Cyigshraae CosudPr¥ariant, #garmswg Or
Structuf A @R aYenk ThElBY a cupredoxin and/or cytochronme ¢ and
vari‘ants and derivatives thereof polynucleotide to an

Inrpaeespsplethp inyarsioapravides kBneqrinining encdr masg of B followingdn a
packageGHRbRIAXE Qg Q?Eﬁcﬁ?ﬁcaﬁy LaRR %Qﬁsos@ti&%mﬁﬂgéig@gﬁ‘ﬁﬂléasm

erivativ ereof”In response to specific factors.

cupredofnamgy techrere @sls1aleYaélantnéﬁlb’!a@Yeeorﬁ?rW&%WﬁW@q thereof; Fo s

anti-virdl Iafzirftiaﬂa%teﬁglscﬂ%§ kfichy & éﬂ?it-lﬁf\f @ﬁlg,rlncl{ﬂcﬁﬁé, bR 'gmitg@ &Yy
metal rons, a teroi'ds such as gl ucocorticol ds

reverse {rifesorfiptese inhigtonn d< THpidgvistine [ReBovig) 480 (zldfitaBigofividhd

. tetrac ihe. .. . ' le i ] r
adcooHEENF 15 080 aR TGO AT AL e,
reverse imsctipthdedntilitvet INRTISS dolevindjné (Resoiptarpahd nswvirgpitsr e

. responsi ve. i n those ¢ S . n the induction IS
(viramg B P L B Ne R P A o BB
(Kaletrd},&ﬁéﬁtﬁﬁaﬁzixﬁ(hﬁlir@ieb,&mtbhaﬁn;hﬂ)hate E@Mva'wlmr),,anmrdfmvir { Avgeneragd), and

expJ.essi.on. vectors u as viral vec S . Q.
nelfinayiiFEYs B Gereery R er gatb e Pealieh AT irer and
adminisGé8I0 sB 98 binget (¥) instarREpnsoLaddiifisiedtiohaEaBodiMents &f which

choice is dicégtgg by th,organisn1or,cells being sed
two or 7 of FRINRRBERF - 24 2 T9Rn DS ape pRokapine grspbfaiper are also
contemM&@8.0r s conprise signal sequences, origins of

replication, marker genes, polylinker sites, enhancer

By @ﬁ@ﬁf@?diﬂ’rﬁﬁﬁ%ﬁ%}ﬁ%?IS%WRTPWF%RWW?@QF&H?‘H& oh-
malariaBRSUFAEESof iffteleSt ifteMide! bﬁ'af&loglﬁﬁt@&jﬁ%bﬁgﬁnil%&ﬁﬂb@ﬁﬁﬁﬂ,

7 UCs51, O Variant, Derivative Or Structural Equival ent
trimethpiam. eblorqqningracfipgpiae umefsairingnaiavequsie.py o PetaRineg t s
sulfadoSiR0 (iR ftGm AR QafondBaR ftrideNGuifiRt, Qi d3%, hflodaquine,
amopyroquine, sulphonamides, artemisinin, arteflene, artemether, artesunate, primaquine,
pyronaridine, proguanil, chloroquine, mefloquine, pyrimethamine-sulfadoxine,
pyrimethamine-dapsone, halofantrine, quinine, proguanil, chloroquine, mefloquine, 1,16-
hexadecamethylenebis(N-methylpyrrolidinium)dibromide.

When a kit is supplied, the different components of the composition may be packaged

in separate containers and admixed immediately before use. Such packaging of the
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package or container: (1) a biologically active
conposition conprising at |east one cupredoxin or

weyweatisohe C 1, or variant, derivative or strRCL/USAD6/019565

equi val ent thereof; (2) an anti-viral or

anti-bacterial drug, specifically an anti-HV drug,

i ncluding, but not limted to, reverse transcriptase

i nhibitors: AZT (zidovudine [Retrovir]), ddC

(zal citabine [Hivid], dideoxyinosine), d4T (stavudine

[Zerit]), and 3TC (lam vudine [Epivir]), nonnucl eoside

reverse transcriptase inhibitors (NNRTIS): del avirdine

(Rescriptor) and nevirapine (Viramune), protease
compongnihicparatshsmay peroitdanigrterfiNgerage Withaut losing izevdctiveagpdhponents’
function%.i tonavir conbination (Kaletra), saquinavir

I nvirase), indinavir sulphate (Crixivan), anprenavir
T(IAgagenta’sr@)ude@hﬁhmEtsfdam b supplidd in@ompingrs of By sart such that

eutj cal I accept abl.e excipje hi.cl e
the life cﬁhﬁe rrrlerrlltl coppone osnare %IQ eﬁveg gnci arg B{ c%%l’be({ %1) altBred %y the
materials ofthe vadttainers Fbmxmﬂm sehlsd phakd mpuldiﬂmwommtlﬁophmzwml ch

t th
coetol a8 CRES . COREDEIL Sl L5 1 LU LD Ll
been packagel Lelﬂ*e‘xcvdndir&mlt ﬁon-l*elitﬁmg igds, &icﬁ Qs ﬁm@'@éﬂ R8s may consist of
t her ageut | ial t her eutics

mal.ar |
any st BRIt o PP LR AR S b FARPEREOTE: PODSTene,

etc., ceraﬂm@gu@tﬁlll dr ang 6thex &gl Q‘ibidally triploBdd O MBI EImitdR kREEH | i@er
ui ne, lumefantrin at ovaguon

exampleﬁm bls sprtpiners Mol mpl tbﬁéfrﬁaﬁ? frbrigeizrkfem similar

substandé@bs%fnﬂﬁﬂés' AR en1bpek, Rat nﬁ?'cBﬂnQﬁi&%bﬂ-%ﬁE@in&ﬁHisnﬁmh as
yroqui ne, sul phonani des, artenisinin, arteflene,

aluminugy arafalioe rOtharrqoe@Wﬁlatl@ludﬁrtffsﬁﬁl&aﬁ, pials. figake feaitiegiisanges, or

the like. m’)é}ﬂé{ﬁé}b Inay GiVeQr RA Reess PBHE, |sﬁ&i"ésrheoottle having a stopper that can
r| net ham ne- sul f adoxi ne, pyri nmet ham ne- éapsone

be Plerc Yo% Ryrpoderedc ingpation needle. p@ﬁgumtamertmabh@q e eompartments
that are {EBiaf ¥ ASeqdly Kiquable mombrane shat wpon emoral pomts e
compongiiete be niixed. | Reneaypiple msnhbranbﬁemw Hef dassplastiorporesretes  of
t
R EAIRAR pa i by BRAIEE T RERREBL TS ARG
paper ortdther suhstraterand/os mp)abtampblyedrmym pbcttnmc-teadnjplet medinmtsoclagea
flovpy d¥; OBV RYPIRONE 77 e P RO Ao, (BB evebec
Detaileddosttuatiomsmsayafot baphysioaliy asmiatddhath thh Elt I ms‘t&dppf usehBay be
onen ar re rved apd.are t .,
directed i R w6 HRL DR o BRRi ey St Boitarmer
suppliedrasieleettaiipiogil. seal ed gl ass anpul es may contain
. | Yophiljzed cupredaoxi d/ or _cytochrone c_and
Modificgtipy @ﬁ‘ Pé??&xu'éw%f Cymechrome ¢ nd Yarigfis Apf Derinativesay e
Thereofoeen packaged under a neutral, non reacti ng gas, such
rogen. Anpul es may, consj st of any suitable

t
%“éif’?ﬂéu Of cylgeliome sy g weiagty geawafévepﬂﬂsweévrél eqgiyalgnts ghereof

may be &ﬁhﬂ&tﬂﬁ Iﬁ%iﬂeﬁ or E&Jeﬁc%tlly RR&Ed toHr&duce Qﬁfa%ﬁ‘ afd dSRfa@es %F
materral typically enployed to hold simlar
explained }ﬁ/@ thlch variqats and derivatives may be synthesized by standard techniques.

In addition to naturally-occurring allelic variants of cupredoxin and cytochrome css1,

changes can be introduced by mutation into cupredoxin or cytochrome css; coding sequence
that incur alterations in the amino acid sequences of the encoded cupredoxin or cytochrome
css1 that do not significantly alter the ability of cupredoxin or cytochrome c to inhibit the

growth of a viral or bacterial infection, and specifically an HIV infection in mammalian cells.
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exanpl es of suitable containers include sinple bottles
that nmay be fabricated fromsimlar substances as

waprpehezrsi4 and envel opes, that may conprise foi PET/US®A6/019565

interiors, such as alum numor an alloy. Oher
contai ners include test tubes, vials, flasks, bottles,
syringes, or the |ike. Containers nmay have a sterile
access port, such as a bottle having a stopper that
can be pierced by a hypodernic injection needle. Qher
contai ners may have two conpartnents that are
separated by a readily renovabl e nenbrane that upon
renmoval permts the conponents to be m xed. Renopvabl e
A "non-grgerthiell pednananid teeidyd iae sesidok fmt can, beraitboé fromethe williips may

[ i.t.h.instructional terials. ..
Seq.uenc?gn%?l}egcgpfégﬁ)gh %@0@4 eaﬁt%rru}gn 1oelag1%ar% a tévb y Whereas.an e?ssentlal
amino agid bestdua iseequared farsuctahiobgicaluptivitye dFonsxaiple, amino acid residues

ni c-readabl e .medi um,. h.as a fl di sc,
that are GGsS R BECUBRB R bR 38 b e Cotas B i s
alterationgem thus dessertial et c. Detail ed i nstructions may not be
hysi cal ssociated with . the kit; instead, a user
AP BREGSp GG Srbilichas faboanqiehaeereiuiomy
the polypdpeidereuntbie anide by well kndivaltin the dftOUséril donSertdtive si®fstitutions are
h I?E I%re‘ s electronic nmil. Nbdification O .
shown 1 @ﬁ% oX TSR P RSEANY ¢ [G1OBSREV AV AFHPSIHpns Frhsrefy gn amino

acid of doe klavdb repRBed WRE 8theraR iR AeNI of tHefsamy tYe MIPRRhiF R ScopedF
variant, derivatjve or structural equivalents ther é)of

the invention sg longias fhe sybstifution dpgsinetimateriglBratier tha biojogigal eatistly efthe

compoufd.0duce variants and derivatives as expl ai ned above.
Such variants and derivatives may be synthesized by
standard techniques. In addition to

Table 3.NPlcti@l kibsRGEHEy 1 Ng allelic variants of cupredoxin and
cytochrome C551 , changes can be introduced by

j int.o cu i . hr one Eb&érreddi n
Rl A s R e semnrionsi o
sequdkdédd of the encodddeoulr edoxin or cytvathrome C551
t hat Ago(Ryot si gni fi caps, G, alsher the abili Lysof
cuprésto@)n or cyt ochinpHB, iyst Arg nhi bit thedow h of a
vi rahspiD)bacterial infed@won, and specificGaly an HV
infe€Cyds@ in manmal i an @et | s. A "non-essentSeal " am no
aci dGingQ)due is a residuenthat can be alt@ggd fromthe
wi | detwy(@® sequences of kg cupredoxin withgyt altering
biolabi( @l activity, vhe/grs an "essenti alpla am no acid
resi HisgH)s requi r eAshOGInsUghAbd ol ogi cal agtgvity. For
exangl?e am no acldh, velsMiteda, PRat are conserved anong
t he p(pedoxi ns are pNedéueingd to be parti &et ar |l y

non-]g\rrug@sbl e t oNafidueima D Wal, BRRE Alhus "essential . "
Ami nc®Hédds for which cepservative substitlgtions that

do np§s (Rhange the acMg,/@th% t he pol ypeptjgde can be
madevigr®pwel | known iR, tepe @ t. Useful copgervative

subspid @t i ons are 3, "Pref ed
subspj,otg?i ons." Cgﬁg’%’%i]é]e-a?gkﬁst ituti on%&her eby an

am N@er (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser Phe
Ile, Leu, Met, Phe, Ala,
Val (V) Norleucine Leu
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acid of one class is replaced with another am no acid
of the sane type fall within the scope of the

WO pwentisoh so | ong as the substituti on does noPCT/US2006/019565
materially alter the biological activity of the
conpound. Table 3. Preferred substitutions Oiginal
residue Preferred Exenplary substitutions
substitutions Ala (A) Val, Leu, Ue Val Arg (R) Lys,
Gn, Asn Lys Asn (N) Gn, H's, Lys, Arg Gn Asp (D)
Gu Ju Cys (C Ser Ser An (Q Asn Asn Gu (E) Asp
Asp Ay (G Pro, Ala Ala H's (H) Asn,- Gn, Lys, Arg
Arg He (1) Leu, Val, Met, Ala, Phe, Norleucine Leu Leu
Ndn)}-cosarativre bubstitutiens thalaffedviét ), thetanctuRhef thdepdlyep(id€) Ar g,

backbongaslrlll’bh éia’nB-Q{egt’ o'\r/b-%-/l?egil\%dzlc?%‘égn%g% (&}Ene ﬁaﬁgeggﬁ h&@op%ﬁdiﬁzh?r
(4) the blilkr of (hE) sideehai@f thErtargét\Sjte danrmodifyahelgpotdste fAcddr fulicton. Phe,
Residue;rgrre ’div?cﬁ:rd irll:’:o groups based on common side-chain properties as denoted in Table
4. Non-conservative substitutions entail exchanging a member of one of these classes for
another class. Substitutions may be introduced into conservative substitution sites or more

specifically into non-conserved sites.

Table 4. Amino acid classes

Class Amino acids
hydrophobic Norleucine, Met, Ala, Val, Leu, Ile
neutral hydrophilic Cys, Ser, Thr
acidic Asp, Glu
basic Asn, Gln, His, Lys, Arg
disrupt chain conformation : Gly, Pro
aromatic Trp, Tyr, Phe

The variant polypeptides can be made using methods known in the art such as
oligonucleotide-mediated (site-directed) mutagenesis, alanine scanning, and PCR
mutagenesis. Site-directed mutagenesis (Carter, Biochem J. 237:1-7 (1986); Zoller and
Smith, Methods Enzymol. 154:329-350 (1987)), cassette mutagenesis, restriction selection
mutagenesis (Wells et al., Gene 34:315-323 (1985)) or other known techniques can be
performed on the cloned DNA to produce the cupredoxin or cytochrome css; variant DNA.

Known mutations of cupredoxins and cytochrome css; can also be used to create
variant cupredoxin and cytochrome css; to be used in the methods of the invention. For
example, the C112D and M44KMG64E mutants of azurin are known to have cytotoxic and
growth arresting activity that is different from the native azurin, and such altered activity can
be useful in the treatment methods of the present invention. One embodiment of the methods
of the invention utilize cupredoxin and/or cytochrome css; and variants and derivatives
thereof retaining the ability inhibit the growth of an viral or bacterial infection, and

specifically HIV infection in mammalian cells. In another embodiment, the methods of the
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Val (V) He, Leu, Met, Phe, Ala, Norleucine
LeuNon-conservative substitutions that affect (1) the
wa@reoeae1sie of the pol ypepti de backbone, such aBCEHUS2006/019565
b-sheet or a-helical conformation, (2) the charge, (3)
hydr ophobicity, or (4) the bulk of the side chain of
the target site can nodify the cytotoxic factor
function. Residues are divided into groups based on
common side-chain properties as denoted in Table 4 .
Non- conservative substitutions entail exchanging a
menber of one of these classes for another class.
Substitutions may be introduced into conservative
present IyEIOR vflizespieflen vasianiyspch a5 MAHIEMIGHE mutant having the
ablhtyt@gymls@gymggf g&%@thsdr}eﬁs Tabl e 4. Am no acid classes C ass
Am no aci ds drophobi ¢ Norl euci ne, Met, Ala, Val,
A ggre Wnlf‘émrr%rstan%g opthie mr%ertt,ynyemgercan b Dbtaloecﬂb}cremcmce
to the fofﬂ)%m@@ﬁéc?ﬁ pré's NpdESm Sl .5731919 %zﬂ%es of

conformati on Pro ar tIC rp,
illustratigm, pdsase nmntyrpbé tad ke tltcasnomfrﬂmdevangom oClvepésan Sorkaremdn

subs’ututﬁcﬁ dr I@&Lg%léntsc‘éfg @orﬂerﬁpl@eﬂ gsoa}éﬁlngtgﬁéeg %a%%ggﬁs& %ﬂrgend%{n d PCR

irected esl's
eXPedlerl’m ﬁ#@@l@w@lﬁ@mlﬁw b@h@dlpmyedigﬁmassush {efias drelintended in a

i B0l 7t s T B S 0

invention esharmlnafmm s@ ébréhndan ba nradé adrhone slesart{ndéftns the tspigibandRBR:

known .t echni gues can be
thereof, i, phefrs B SR Pl i e MpP B o e chbecip aloxi n
appendedembgrdlmeﬂits.orre C551 variant DNA. Known mnutations of
cupr edoxi ns and cytochrome C 1 can also b e used to
create variant cupredoxin and cytochrone Cs 1 to be
EXAMPIES] in the nethods of the invention. For exanple, the
C | D KNB4E nut ants of azurin are known to
Examplg, 134 iy GRSHfEn DR G 153heHon 1 Smbgerien i eyyin Neants
And Cy®chfoie0s,.f rom the native azurin, and such altered

é@ :@\X can be useful in the treatment met hods of the
TgF ERMo4E et o azurinavas KR Witheyteshraneecsmen addisbasis (1

uM azurfnhel ANI\e9RERBRe WishH! mﬁ-lﬁﬁ%&é@%ﬁé @6&4@@&%9%&%@@&%

and variants and derivatives t ere I nin
with the gqud. BEYTIN/GHOBTAmet Gy PRI # concentmations of 0, 600 taldp@ el

protein foi"f @§%1 PR HANELA levels were then measured in the infected lymphocytes. p24

levels are known to be colinear with HIV virus levels in infected blood. Measuring the

‘change in P24 concentrations in blood will indicate the change of HIV virus titer in the blood.

Controls with non-infected human blood lymphocytes were also run in a parallel manner.
After the 7 day incubation, the HIV p24 levels in the infected lymphocytes were reduced by
25% to 90% as compared to the control infected lymphocytes with 0 pg/ml azurin and
cytochrome css;. In the non-infected control cells, after 7 days of incubation with the protein

mixture, neither cell death nor cytotoxicity was found.

Example 2. Azurin exhibits structural similarity with ICAM-1 from HIV-1

Previous studies (Gough & Chothia, Structure 12:917-925 (2004); Stevens et al., J.
Mol. Recognit. 18:150-157 (2005)) have shown that cupredoxins show structural similarity to
the variable domains of the immunoglobulin superfamily members. The DALI algorithm
(Holm & Park, Bioinformatics 16:566-567 (2000)) was used to search the 3D databases for
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specifically HV infection in manmalian cells. In
anot her enbodi nent, the nethods of thepresent
WO poven2ison utilize cupredoxin variants such aspPe€T®S2006/019565
MA4KMB4E nutant, having the ability to cause cellul ar
grow h arrest. A nore conplete understanding of the
present invention can be obtained by reference to the
foll owi ng specific Exanples. The Exanples are
descri bed solely for purposes of illustration and are
not intended to limt the scope of the invention.
Changes in formand substitution of equivalents are
contenpl ated as circunstances may suggest or render
structurahpmdiognof azAtit (IGAGH frep et béruginber. e, able 5he'enrie axtlivised

erein uch te are in ed in.a descriptive sense
strucrurd] ety BAPLodi? IRl o SRS Hondbi a0 b BB R
with PIM&P1-29,ibathalswfo ICAM-il i{Tbidt §)dnvodved il edretirnliedlatagSasth of 4lr, t h

be .m i t [ fromthe [ ri n .
proc. NGEARE SEEPRAY LR PR BB PR e af sl s
USA 10311044841 1493 i2006ped as are indi cated by the appended
i.ments, .EXAVPLES Exanple 1: In Viv nhi bi ti on
B TRl e asreonit g Dghdbsbr el Rt * Ang
microvaSyUltReITeeELrif add ofhbraishdtd KYRdduettetii®. fAibipads | MfORE
m xed MAEh cytachrone C5?1 on a 1:1 basis (.1 nM
erythrocytes,qupis-alsp fgnddy FE¥H R3re es i81ine thejr Yesseaedhriongh the hesheells
and is kBdvRPE@ ch4HRD PIEV118H1W@VI bly RERHIBIE dyithdIR dei@riTdiB8viral

cazurin/cytochronme C 1 proteins at concentrations of O,
materialgQ (ot o). VGORT71 BSET 2190 (L9H7):7 Arhl & Lrorla g1\ ol

77:12200898H5(206%)F TEARR 1 FBERWH 8o tdlbd RBvdrith &S teEhibry TRARGHL es.
p24 | evel s"are known to be colinear wwth H V virus

groups ¢fahippyruses andicexsagide prused . (Brla& Rassigpnnhk Stneingjel. i138:p%44
(1999yyconcentrations in blood will indicate the change of
H'V virus titer in the blood. Controls with
Aonin demepstestesistreivralofinidatity {orfpié ChablesS)wtbe primary dostwell i n
i e 247 \ [ | V
sutace R T e don 8 2 el 4Pt Y 1P BN Bl Mol it
that cupREokinein@deding agurgoiepwnsrite ruttnml sionlaritds in hiveed @ anti-
0¢ Wi A zuri n..and .cyt.ochr o 51.1n
paralie PXARARUR Gl o P leo BEH T3P e B g @Gy St
of the immuondghtbubtin swgetfhimilhmembat es welhnsdxtme]lulaeddnveis afelhd

. ath nor cytotoxjGiky s. found. Exanple 2. Azurin

mterce“gﬁaﬁ F‘@Ieflgn B}"?{%%ﬁﬁgﬁh\@iaﬁi\fﬁ’ﬁ}rihﬁ?zn ith |CAMI fromH V-1
Previ ous studies (Gough & Chothia, Structure
12:917-925 (2004); Stevens et ah, J . M. Recognit.
18: 150- 157 (2005)) have shown that cupredoxins show
structural simlarity to the variable domai ns of the
I mmunogl obul i n superfam |y nmenbers. The DALI al gorithm
(Hol m & Park, Bioinformatics 16:566-567 (2000)) was
used to search the 3D dat abases forstructural honol ogs
of azurin (1JZG from P. aeruginosa. See, Table 5.
Azurin exhibits
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structural simlarity to not only the fab fragnent of
t he nonocl onal antibody in conplexation with
wWeRMBRR7510, but also to | CAMI (Tabl e 5) i nvol REDUSIV06/019565
cerebral malaria (Smth et a\., Proc. Natl. Acad. Sci.
USA 97:1766- 1771 (2000); Franke-Fayard et al, Proc.
Natl. Acad. Sci. USA 102:11468-11473 (2005)) ICAMI is
not only inplicated as a receptor on the endotheli al
cells in the mcrovasculture of the brain and ot her
ti ssues for sequestering P.falciparum- infected
erythrocytes, but is also found in H V-1 particles
during their passage through the host cells and is
Table S5k iSouetutabsirilivity ©€ PHbevuginasatamain witlt yarioys gatliveendsizgrelated
cytosolic delivery of the viral materials. (Fortin et
proteins,i' "3 \irol . 71:3588-3596 (1997): Tardif & Trenbl ay,

J. Virol. 77:12299-12309 (2003)) IOAMAIzuhﬁ(iqagx)vm al so

PDB tO DennStitivarted as receRéferencd ODAIREOr RMSBIPS Afgnment
rhinoviruses and coxsacki e viruggs (Bgl | a & Raggeann,
J. Struct. Biol. 128:69-74 (1999)) Azukifrig®nonstrates

1VCA BE I Whindhas@lldAdeAr T TY 10 G4 (Tabje 5), the pringpy
hostadnedidn surface receptor for H V-1. (Maddon et al.,

1CDH Cel IcBW/(DIP3 F343dnd)986) ) Thigs exampie shoyg that 73
CUpPrSPOKEARtal RGhudi Ng azurin denpnstrate structural

17XQ1S1 MdrdidiShfgudebrhavi ng twqoant i payal | el ?sheet Sg
packedpfgace to face and linked by a disulfide bri dge

11AM1t O ts*ﬁ%ctﬁl%rdfﬂQ glomai ns ofyt he i mainog| opF[lI in
supef AR ESofS vveII as extracel lular dorml ns
of tHA§ dqule € g ar adhesi on nol ecul es (1 CAM and

wg@rg re RRIFL O St hyctural, %lmla bty of B,

aer L h various pathogenesSis-rel ated
& g%i%ﬁm}gq%&) PDB Annot atl on Reference DALI Z

Human Vascul ar CeII 17 3. 5 3. 2 80 Adhesi on ICDH CD4
Structura I IgAmErit f mh)wei@deeﬁlusﬂlga)RBI (Fyhe & Pdrk Y biaformatid$16:566-

567 (20@5?%{1{%% %ﬂ?rstvﬁ [#%j 5:0@5 relco?%gered CﬁSSlml arM 2 HAM
RMSD-Root-mean-square deviation of backbone residues in angstroms between the aligned

parts of the pair of structure.

Example 3. Effect of Azurin, H.8-Azurin and Laz on HIV-1 Entry and Viral Growth.

The effect of various concentrations of azurin, H.8-azurin and Laz on the growth of
three subtypes of HIV-1 in peripheral blood mononuclear cells (PBMCs), Bal,
RW/92/008/RE1 clade A and IN/2157 D15 clade C

Cloning and Expression of the paz and laz Genes. The /az gene from Neisseria
gonorrhoeae was cloned based on its known sequence (SEQ ID NO: 19). The P. aeruginosa
azurin gene (SEQ ID NO: 1), termed paz , and the sequence of the H.8 epitope of /az from N.
gonnerrhoeae (SEQ ID NO: 18), were used to clone in frame the H.8 epitope gene in the 5'-
end of paz to produce H.8-paz or in the 3'-end of paz to generate paz-H.8. See, Table 6 for

bacterial strains and genetic constructs used in this and related Examples.
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Am no- Ter mi nal Adhesi on Ml ecule-1, 1CAMI 10BI Al
Crystal Structure of a Fab 2 1 2.9 3.7 84 Conplex with
wer@snemiaum f al ci parum MSPl - 19 Structural al i BETER1000619565

azurin were made using DALl (Hol m & Park,

Bi oi nformati cs 16:566- 567 (2000)). Structure pairs

with DALI z scores <2 are considered dissimlar.

RMSD- Root - mean- squar e devi ati on of backbone resi dues

in angstronms between the aligned parts of the pair of

structure. Exanple 3. Effect of Azurin, H 8-Azurin and

Laz on HTV-1 Entry and Viral G owh. The effect of

various concentrations of azurin, H 8-azurin and Laz
Table 60 Batfesiabvteamsnndigehéticawnsttsétypes of HI V-1 in peri pheral
— bl-eed—rwnronvctear—eeH-s{PBMCs)—Bal—RW-92/-008/RE1
Cells/stedimde Relemantlchhghbteristidss cl ade C Refévens and Expression
plasmidsf t paz and | az Genes.

PAOI NO 1), terned paz , and the sequiencB:13f102KE7H. 8
epi tope of laz from N gonnerrhoeae (SEQ ID NGO 18),
E. coli TP  uStaingené pzgrie expuespiom piEein he W@iSngqr@ ectgbne in
the 5 - end of paz to produce K. 8-Gpag3oi03rHI{(H85B' - end
__ofpaz to generate paz-K. 8. See, Table 6 for bacteri al
E. COZ’BthEai n§SIRYPrEERE TN const ruct s uSBY3H this and
(DE3) el at ed Exanpl es. Tabl e 6. Bacterial strains and
net i nstruct.s | s/ strains/, Rel evant
N gono g5 FiFeDh b9 RRA SRR semdfhEE Blr Gyiwssa
Prot otroph, FP- (sex factor m nus 2% oway, et al.,

pUC18 Mcr _ObiG%hera %ﬁgng I3@c\for A 73-102 (%%Zh-gerroﬁ,o%%‘ial. JI-MLOQ

C oni ng and azurin eXpression strain Yani sch-Perron,
pucty et al , (R0A cRRindQ&ndrlRp( 1985) E. alstn-Biddh, ST id
expression strain Novagen (DE3) N. gonorrhoeae
pUC18-12¢ ot ot nopkb ReFefadneht A cbaliat | orHed#Rr i can Type
Cul t ur ©NZSer NogbhoebokdeIFop \Xoh & idener al ¢l oni ng vect or,
Apr YanpiUsed- Perron, et al, id.
pUC19-paz A 0.55 kb PCR fragment from P.
aeruginosa PAO] cloned into HindIIl
and PstI digested pUC19, Ap"

Yamada, et al., Proc. Natl.
Acad. Sci. USA 99:14098-
14103 (2002); Yamada, et
al., Proc. Natl. Acad. Sci.
USA 101:4770-4775 (2004)

pUC18-H.8-paz Fusion plasmid encoding H.8 from N. Herein
gonorrhoeae and azurin from P.
aeruginosa PAO1, Ap'
pGEX-5X-3 GST gene fusion vectors, Ap' Amersham
pET29a E. coli expression vector, Km' Novagen
pET29a-gst pET29a derivative containing the gst Herein
gene, Km'
pGEX-5X-3- pGEX-5X-3 derivative containing H.8-  Herein
H.8 encoding region, Ap'
pET29a-gst-H.8 pET29a derivative containing gst-H.8 Herein

gene, Km'

*Ap, ampicillin; Km, kanamycin; GST, Glutathione S-transferase.
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pUCL19 Ceneral cloning vector, Apr Yanisch-Perron, et
al, id. puCi8-/ A 1 kb PCR fragnent from genom c

wesoei1z7SDNA of N. gonorrhoeae F62 cl oned i nto pUCLS2006/019565

p\JCQ\ 9-paz A 0.55 kb PCR fragnent from P. Yanada, et
al., Proc. Natl. aeruginosa PAO cloned into H ndlll
Acad. Sci. USA 99:14098- and Pstl| digested pUCl19, Apr
14103 (2002); Yanmada, et al, Proc. Natl. Acad. Sci.
USA 101: 4770-4775 (2004) pud -H S- z Fusion plasmd
encoding H. 8 from N. Herein gonorrhoeae and azurin
fromP. aerugi nosa PAO, Apr pGEX-5X-3 GST gene fusion
vectors, Apr Amersham pET29a E. coli expression
Tiecdlating dairhyplereggesiop biithe azgmitgepdElad Deerddsstritet (Famada, et

o, PSR DL0190 95 L B PRBR, U AESeBhe 297

(2004)) eTiRAAEREcIdR Y gmcf_| (l?p beEfsrs’éﬂaggﬁdW&e@éSWi?]ﬂiﬁe@ u_ﬁﬂ:l_wvith
.C alnin si-H I n gene, * anpi cj I n;

senonig AN 5k S L o o, PR

primers gkm%i@ sacggw%sg@&{m@mmﬁgﬁgﬂi (913@ ID

een esSCri ped. mda, e al . I OC. , cad.
NO: 20)59@id.5'-@@S@b‘ﬁ&@@%&%ﬁ?@%@ﬁ@ﬁ%ﬂ’&Aﬂ?G% S P
NO: 21 ARhetShé addfina1g dRbihceliRSstrkclion it Ot ERERIGEN Rphl stéd ardf

Nei sseria gonorrhoeae was anplified by PCR with
underling@ espectiveinaToe amplifird AV Fragmentsf § Aikh, %wteéwhel?fﬁﬁé@@
Kpnl, wellhsertedenth @l{e%ﬁgsg%ﬂ&in% 8%E 6§r§U@fs V&R{o? (Ysdh et én, 21 21CC

GGAATTC CGGCA TGT TGITAAATATCCG S ESEQ ID NO' 20)
Gene 33 HE- B9 (& BEpGrAke tedecrasnasiazst Aonastrermd A taggmogoter to

sl SRR ML CRAATggRO  cn Ly L e

Thecteladniideekprassipg Bision &8 of Nigenemene Laglandigauriy efdhrent  of
e S L B S ESTBRy AO BRCls
For H.8¢Praiissah a Bdribdiagment veds. ampEGerewRIB plOB8-Lkk@s ¢ 1§ty amslo
primers%%r]-g h():s@?"or_xl(lg’t%d%@A&egG@% é’@é’%@i&@%ﬁcé"{%b 36 No:
22) and 5'-CTGCAGGTCGACTCTAGAGGATCCCG-3' (SEQ ID NO: 23) where a Sall site
is underlined. A PCR amplified a 0.4 kb fragment was obtained from pUC19-paz as a
template and primers, 5'-(phosphorylated)GCCGAGTGCTCGGTGGACATCCAGG-3' (SEQ
ID NO: 24) and 5'-TACTCGAGTCACTTCAGGGTCAGGGTG-3' (SEQ ID NO: 25) where
a Xhol site is underlined. A Sall digested PCR fragment from pUC18-laz and Xhol digested
PCR fragment from pUC19-paz were cloned to yield an expression plasmid pUC18-H.8-paz
(Table 6).

E. coli IM109 was used as a host strain for expression of azurin and its derivative
genes. Recombinant E. coli strains were cultivated in 2 X YT medium containing 100 pg/ml
ampicillin, 0.1 mM IPTG and 0.5 mM CuSOj4 for 16 h at 37°C to produce the azurin proteins.

When E. coli strains harboring these plasmids were grown in presence of IPTG, cells
lysed and the proteins purified as described for azurin (Yamada, et al., Proc. Natl. Acad. Sci.
USA 99:14098-14103 (2002); Punj, et al., Oncogene 23:2367-2378 (2004);Yamada, et al.,
Cell. Microbiol. 7:1418-1431 (2005)), the various azurin derivatives migrated on SDS-PAGE
as single components, although the H.8 containing proteins (about 17 kDa) showed

anomalous migrations, as noted before. (Cannon, Clin. Microbiol. Rev. 2:51-84 (1989);
Fisette, et al., J. Biol. Chem. 278:46252-46260 (2003))
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yield an expression plasmd pUC18-fz (Table 6). The
pl asm ds expressing fusion H 8 of N. gonorrhoeae Laz

wa@anweazisié n of P. aerugi nosa (Paz) were const rRCT/Es200e019565

PCR with pUCl19-/""z and pUCl18-/ as tenplates. For
H. 8-Paz fusion, a 3.1 kb fragnent was anplified with
pUCLl8-/ as a tenplate and priners,

- (phosphor yl at ed) GGCAGCAGGEGCTTCGECAGCATCTGC- 3" ( SEQ
ID NO 22) and 5' - CTGCAG GICGACT CTAGAGGATCCCG S' ( SEQ
ID NO 23) where a Sail site is underlined. A PCR
anplified a 0.4 kb fragnent was obtained from pUC1l9-/?
as a tenplate and priners,

BIV-{ [Sapprssioy Aadayd WEOGGAN-SOTOGET CEATATOlMCEized BE@eh
TA CT '
+o45 BB, e B St GT CROLC RETIRFL e
pg/ml) oAl h afd greddded 25@506 ¢etlg/en in 4 mixnotindsPle.| Be piatel W)(hsljun at
di gest ed P fra from 19- rec
500 o G B e, PIeAU s Rt R e
(at concBntra€iGhd of I, 0 f@s91 mga@o uﬁce@bdm) aaduaided @00 al)n Thetells were then
expressi on o azurin n its i vative S
incubatodtohi A4 ER VG Bfap Usetas  FRIRLy reciveing yPRS i etk e
100 pl d}ﬁ%wﬁap QmsﬁloﬂRmﬁ/@@snml)m/asaﬂaud&hh liricAbatél for i ITE’a'ﬁate
iMCuSH for 16 h at 370C to produ

was spURAGHR A BSIDGDEITHS MRS o PO and Hits HEs REPKEE | itfoprede

media v@r@&ﬁb@ﬁacﬁ@&ea thaP\MluﬂnE‘ opf(}ﬁﬁﬁ REECInBhbated F62 5 €5k At thy SRbof
proteins purif described _for azurin

the 5 dawamdsi she calturg supermatagg WaNa%th T tonBEW/2 8By LIS

3% 4085 RS EH MR anfbyl o ofoaatiof OO RREShows about

90% supprds4ib8-of %8 .‘gr((vﬁﬁ ©5ﬂW lthé theamnps predemineitreladie B Givsnlatiegsin the
0
us and et EStoRh aiate B e AP nER S RIBRT IhEs e CRiED
isolate BIDISAIDNIGS Hongveart HeAszurin tazmid with theftb8 epitopEanthe IN-te@hinal)
obi ol ,. Rev..2: S1- 1989) : sett
had higyry o ey s R ILE Heseaboms s e vo B nuads aum
particuldg &Y ltheé@ﬂibamhndl'théhlaﬁg I‘sgfb;y;&n (Fig.ag were filter
erilized t r er i

FFE%NWEF&T’@ §R/ﬂ?° b@é%sthfir‘:% 885) fﬂtﬁﬁfcﬁy‘m‘aﬁgm

of the Ne%sm/l a%&ltnﬁq@moﬂog:(c;aﬁaﬁ&ﬁ &ljS’éiffalEl\Mwab%ldenl 83:964-255 n
mcrotiter al e e u a r

1987kt 4 -0k Blieropink 103p 185 U9aET dd Biaf inib ek ioote
the thre‘efsﬁbtﬂjéel éﬁﬁﬂ:hﬁerfM‘th@Aﬁlc@h Bnd 18 IARRAGERYpeRlFigNS, of 0. 3,

and 30 MM was added (100 m). The cells
emonﬁW@F”ég 3 wémof. thid S apitepes i promaging mn%eé@nw}“’ actiyiply ariy.

| o Mht11ABdTEciOf
No effe\%?%tgo@i cen_[bm@g%ﬁ%?? %&%se{gq %Egalh &%sﬁgd eél and o

USA 99: h@?ﬁdﬂé@ﬁ £2602)2Pynj el Opregere %@@ﬁé@ 990 was digermniblsm
for all %ﬁ&en@raﬁgn@ Uk ﬁés Hﬁi:e FRLR By S ég%qlbg'ﬂﬁcj%m%n rR IRV akrowth was

tern and rea r a total volune
notduedbdia@lti)omehmcerlhcubat ed for 5 days. At the end of

Example 4. Azurin Binding with gp120 and CD4 as Studied by Surface Plasmon
Resonance.

Surface Plasmon Resonance experiments were conducted to determine the extent of
azurin binding not only to CD4 but also to HIV-1 surface proteins such as gp120 or gp41
known to be involved in HIV-1 entry and other proteins such as Nef or Gag that are involved

in intracellular virus multiplication.
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the 5 day period, the culture supernatant was tested
for H V/p24 by ELISA. The results in Figure 1 show

WO b@b/12051 i n at a concentrati on of 6.0 MM showsCHDS2006/019565

90% suppression of the gromth of HI V-1 Bal, the nost
predom nant clade B circulating in the US and Western
Europe, a clade B African isolate RW92/008/ RE1 and a
clade C Indian isolate IN 2167 D 5. However,
H. 8-azurin (azurin with the H. 8 epitope in the
N-term nal) had high inhibitory activity against all
the three subtypes at concentrations -as lowas 0.3 nM
particularly for the African and the Indian subtypes
Klhsmjid| GonsiFhetidicbs FﬂﬁmeSﬂY]ﬁtom'lls [PEmmidstexprassigsfasion
har ors.the 0
glutathiqyg; %%Ffeéﬁse @tﬁ t‘H‘% ?fg%aw( ‘&Z?Zé‘glﬁﬁr V8%VG§LW§%¢’D°PPS‘*&E{\‘7€%Y a
polymerbeCuhaiiredction wirg. prékﬁ’re%&iag DA pAI9fdRse. KanpGET-aku 3d-128Yah .

. ol 1: 179 (19 l.ar hi bi tor
amplifiol B RE o e o PrsEL ol G5 oo commeHL
GST exﬁégsi@a@ct&{mﬁmx (ﬂi@iie?dhfalﬁl;mbséil_liﬁges( Pik@htawhy, NJ). The fr?gment

ratin arlrole o e e |  ono
was sl R MG AU Pz tema s A pyirisgs: SoOPEATQL CRBTSeA dibe
TGC cdim AcA G T@BM@X} G@ar Ilj\/iﬁb ¥ s(-Cammdaret G@bu TCA
Nat | 098-14103 (2002); Punj

CTT Cf‘ect? oty CA@%@ e@@Qzlé) 15@6%"7)2‘1’!{17‘36 (@@éﬁﬁlyn%émmd%eé‘rﬁﬁ"

and EcoR®Sitehte QO ERLAERELRRE. Warl ?ﬁﬁnﬁlhﬁset?ungﬁt%%f D2y gene was
gesting that inhibi'tion of H V-1 growh was not due

cumulattV@% afphnqslfbytmf@dnem a gtop (cgdonmusimguickB hange §ite-Airgit ndi ng
mutageﬁ%lg Qltggkag&egg}ﬂ?% e3). St udi ed by Surface Plasnon

Resonance.” Surface’ Pl asm)n Resonance’ experinents were

T méh§d tagd 36-89.destapr apdpie wetednteodueast infefGLedu rihe plasmil eagrying
posT PG Voo R B0, L GEARERR ! e
mutageresis axe showin aﬂﬂak}quo rior eGAE-2gw 3 Hr89:s5’ 1RFA AGC@@AHW Géile
cat GARIRYEA Qe PUPRSN L3 Rl Rlscaigrn Blan
GTC CERﬁiréﬁmm@Gwe GAG GA@t (Eﬂ“"b 66-B(SRQHBNor a%)e

GST)~t d - ti )

bR BE LS Carbn et SR otdioR 8F gk Behelid diffyfeivety
performpd bpfm&dﬁmt@%dmﬁsyﬂmﬁsmhaﬁ@ sife @pdetadzmutdfent A8 kit an
sraneBfELE SR TR PERTEON sl LGSR AU O o
The plas_lf_ﬁlatc?ﬁ'ylmrﬁ-&l( mmf msgd @;&ﬁ% @ﬂ@miag Fot pG8T-awngs-12¢)an

e agnent S | W t azu

amplifigd KR %ﬁ%@ﬁﬂa%rﬁ@ 'nso & e@JC ; %‘é@ eREmeteial
GST exﬁ%lﬁ%tg%}ﬁﬁ@)@jﬁe réhafBibEidNeEs).2Ble et whs a@@%&[ C

CAG GG 3 S
with PUCHR 0 54 BRIt cOBSIRAT G SCECORT CEIG b6 A

AGG A@nﬁ ?SEQ rmg ahg %gpﬁfat SVEGEGARITOFYC-AEF TEAGE TERCOEEOIG-
azu S
3 (SEQ ID NO: 31) where the additionally introduced BamHI and EcoRl sites are

underlined respectively.

One set of oligonucleotides for site directed mutagenesis are shown as follows for the
preparation of pGST-azu 88-113: 5’-GTT CTT CTG CAC CTA GCC GGG CCA CTC CG-
3’ (SEQ ID NO: 32) and 5’-CGG AGT GGC CCG GCT AGG TGC AGA AGA AC-3’ (SEQ
ID NO: 33). pGST-azu 88-113 was used to transform E. coli XL-1 Blue strains. Plasmid
extraction was performed using a commercial kit (Qiagen, Venlo, The Netherlands) and PCR

sequencing were performed to assess plasmid insertion and transfection.
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cumul atively perfornmed by introducing a stop codon
usi ng Qui ckChange site-direct nutagenesis kit

w@ Siocaramyene, La Jolla, CA). For pGST-azu 36- SECT/HSHEDOWIS6S

codon were introduced into Ay90. The plasm d carrying
pGST-azu 36-128 was used as tenplate DNA. Three sets
of oligonuclotides for site-direct nutagenesis are
shown as follows. For pGST-azu 36-89: 5 -CCA AGC TGA
TCG GCT CGI' GAG AGAAGG ACT CGG TGA CC-3" (SEQ I D NG
28), and 5 -GGl CAC CGA GIC CIT CTC TCA CGA GCC GAT
CAG CTT GG 3 (SEQ ID NO 29). For pGST-azu 88-1 13,
carboxyl term nus truncation of azu gene was

E eniiBi2i VREY) peasubal avedioktystrain tforcpession cfitiopgse adiots fusionsg

derlvatl\(@J g Cl?zas@tgagtl Elug s tegzu %\é}gﬁe % ui)lagllg‘%dﬁ %%ét%&v%@%

media wiithtampéibiltie dori tmae)hcﬁhe:kt 374C uﬁ'dmavlpb}am’ﬁ(ﬁmmmtlby ((hcgmplﬁsu'asaz u

performg rl Rp P ieBRadR iy h BT CS e Bl et frucie”

Cells w@amblatealw ceatdfigatiin RSuspéndet) i TORNRE ¢X PBSEuifer qubsHaean

NNy e T
ice) and Fhédttfﬂéldsshoai rn(::tcéﬁiﬁciﬁ(ir b@ﬂﬁ@u% th@é%'l{%ﬁAﬁC%&%&Q%ﬁﬂﬁ&t&s

Supema%% of the cgﬁ) lxsgmxm W I@ia}ed\mé passedibroyghy  fiegitnpaclred and

PBS equifi¥raed 4 &ed %lﬁﬁfﬂ‘ﬂne%eﬂla%@ BB (AinleRBarR BosuiBARE) donfth. After
respectively. One set of oligonucleotides for site

column wpshing wv swbredfahelutian of S Tsagrodust ysiig) 18\1%1\41“%8’:*“@%6 in 20
mM Tr1§1H@ﬂ’ S '@Eﬁl‘ QEu 9@11-3” pciﬁft'y &gs tl:stél@wa élect@;ﬁog Iug %/@

SDS?A&@H@@@}@@S@@@ ﬂd@cvmas&@rmt R@sé& ree&r_lQ Rrpremo 33)
concen FﬁuﬂT ng&bté-ﬁugedila% §<ﬁ9rdt1\9eth&ﬁn3f ormE. coli XL-I

e stralns extractlon was perforrred usi ng a
Sm‘ihpenl’dasalonldiqsm(agcag@m Svedies, [n T Metehenrptamdsipragiinns

were ool EIET e Ay Rl SR B P ARTR RPN sy

Swedenp sAlh expmsimests varacohducteshab 2 5€sin B BSEP trimaing b ffan@. 0l thg
vatiyv o r I ue.

rpes S BT SR RTS8l S SuBegie rpb iR

sensor chipd parciastdh framernokd |Hnotémrstdck1 saetidis wese @epaseddcCPBS afier

. Whi PTG i nduct i
desaing iy 37 o R IERRATBA Pt o5 PR me o e e
buffer. t he expression |levels. Cells vvere i sol ated by
entrifu tlon ended in mL of . | X PBS huffer.

i et ony S B brme sehEried Sesquip e amine

coupling prd3¢dR tBuelb diffeenc@lih pftE P EassliaKinY tHicRaclbS @idtéihﬂ; v(réir@
i ce) and _heat-cal d shock in acetane-

lmmoblﬁ%?lﬁmgwaﬂguwﬁ% idpnsaber NS &L preackivation ph thsi QM¥ §3rface >0
ul mject%i@%ﬁlﬂfrﬂgSﬁ) o), foh% Qﬁhjecﬁdﬁ?} 'o§CD‘4)(i51ﬁI@I eI & Hi%ol gied

nd passed throu freshly packed and
(10 pM). Subsequent treatment o CMS surface with ethanolamine (1M, pH 8.8) removed

uncrosslinked proteins prior to binding studies. Binding studies were performed by injecting
protein eluents (50 pl) over the protein-CMS5 surface at flow rates of 30 pl/min with a 120 sec
time delay at the end of the injections. Protein eluents included CD4 (Protein Sciences Corp.,
Meriden, CT), HIV-1 gp120 (Immunodiagnostics Inc., Woburn, MA), HIV-1 gp41 (Bioclone
Inc., San Diego, CA), HIV-1 gag and HIV-1-nef (Chemicon International, Temecula, CA)
and GST-azurin fusion proteins (GST, GST-Azu 36-128, GST-Azu 36-89, and GST-Azu 88-

113, expressed in inventor’s laboratory). Sensor chip surfaces were regenerated between
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PBS equilibrated 1nli gl utat hi one-sepharose 4B
(Amer sham Bi osci ences) colum. After col um washi ng
wapaedemssequent el uti on of GST-azu product usiPQI/LS2008419565

glutathione in 20 M Tris-HO pH 8. GST-Azu 88-1 13
purity was tested via electrophoresis using a 10%
SDS- PAGE Tris-Ay gel stained with Coomassie Brilliant
Blue R reagent. Protein concentrati on was determ ned
usi ng the Bradford Method. Surface Plasnon Resonance
(SPR) Studies. In vitro protein-protein interactions
were eval uated using a Biacore X spectroneter from
Bi acore AB International (Uppsala, Sweden). All

protein injepiiomis neing $00umMe NeOHALC [ eidjeationZmiSe). MIHBBER studies ivaig run

against gty di, et SRR ne bl e g o fePiE hanspedtil it
effects. [For the Bﬁﬂmgfekpééilﬁtmhweln BDllealﬁd HI@-tl@RZ(SSdrVLHdIaS e elvenis
(not imfUSRRRS T oLt bR e SRR bR [ 5% MRS M a5

added td the ruddfnk @i ffeh @kdk o redive bbﬂsbé’oﬁtﬁd poRirtindibtoatid pee wer e

co ductled according to the am ne coupling procedure.
CMS5 flavy ghapgsl §¢tfacer ences in protein crosslinking

BS $dnblafHh® cdill’sﬁhﬁiafastmi‘ﬁfoﬁ ekﬁﬂﬂiﬁiéhislvx?e@dddﬂgﬂaf viX afjéctius
conditions after r eact(hvat | o(g CI\/E
of increagipercqpesntraipngiof P’i?feé‘b‘il}‘%ﬁ%(%@? -209Qip}h ancsthe dﬁﬂ/foﬂeeﬁﬂ 3506y
SPR dath @btﬁ@ bt 8N aafanEdir @%ﬁhlmﬂm BiXding ﬁfodé’l" [Ned =821 ¢ /oM .

Subsequent treatnment of surface with et hanol anm ne

form wlmhkaqwg gongtans g were dﬁémwér iSHRita tothe bEIding coRstyyt stpdies
describddi BN Sorspetiibe StudiBl Wk B4 siNsl ’W%l% OB R8s iR fAr B¥tocols

Injectin rotein eluents (50 nml) over the proteln-C\Vb
but withsinje¢tinne oRHIY{1cen! 2&it & compgtiorarpteing (aghtim BTtap Xeb2&ange

. t the end of the injections. Protein eluents
GSTA&%S%aZd CD4 (Protein Sciences Corp., Meriden, CT),
Wity OD4gipineebilizechin iho sinaenvhip; batk azunis.and gplR0rshowedkgignificant

blndlngl_g %‘D%@Q“ﬂ@( ﬁz%ﬁg%ag%%sﬂ‘ﬁte? al r:%gtﬁrgﬁﬁ fo d1n€‘f3}54 (%ga% 9

nM) thaamltb HASF1 Hgadi gpl 2064 oM ﬁ@lll(e @SRsT- @ﬂin/ﬁzswniiﬁcm&@ST-

e 88 TES 1000 A iding TR £ ool BBty nSERPRAEE G pmu 36

128 showved evearsabegbr bmﬂi&@&lﬂuﬁraﬁﬁrm iself qumathJVEtudnf orig "M (FigMA

. NaCH. m t. AL hi ndi t udi

inset), spERpo AP BPrs g PURLTTITA raaman i ARl o R AP ©

length pPéteiaVEVHeA ag@rin wad 1nfn£db11i26d16rpﬁhe 'Béris@xc‘gzim gl()j Iﬂgl s{i/éxﬂc&tﬁo&wwﬁﬁtr
an -

the bi ndin X | .2
srongeR BBk IC AL BB BT & T ticf HASEIoT T8 hakachg HRES gyt t
gp120 a‘ﬁa dmmwltnea High ety Ahtdrstih 81O, 1| . invobasd lﬁJHWq dafly it@s

i‘he running buffer_ i1n _order to %:i@emg
the hOStrfGH’s‘B%E‘Ptr oW apbbléﬂlﬁgm %‘i“ﬁ@’lg -#BY-helgier B‘CI"AB bipdiRg MRow
demonsEHRARRIGapubi Xee. To generate binding constant data,
titration experinments were designed via injection

Example 5. Azurin Binding with ICAMs and CDS as Studied by Surface Plasmon
Resonance.

There is a structural similarity between azurin and ICAMs (Table 5) that are known to
be involved as receptors HIV-1 infections. (Liao ef al.,. AIDS Res. Hum. Retroviruses
16:355-366 (2000); Hioe et al., J. Virol. 75:1077-1082 (2001)) ICAM-3 has been implicated
in stimulating HIV-1 transcription and viral production, thereby contributing additionally to

intracellular viral growth. (Barat et al., J. Virol. 78, 6692-6697 (2004))
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of increasing concentrations of protein eluents
(0.05-2000 nM and the data coll ected. The SPR data

weombd21se4 fit to a Langrmuir equilibrium bi ndi nEBCTDS®06/019565

[Reg = Rmax/ (1 + Kd/ C] form which binding constants
(Kd) were determned. Simlar to the binding constant
studi es descri bed above, conpetition studies with
CD4-Cvb were perfornmed using simlar protocols but
with injections of HTV-1 gpl20 + the conpetitor
proteins (azurin, GST-Azu 36-128 and GST- Azu 88-113).
Wth CD4 immobilized in the sensor chip, both azurin
and gpl 20 showed significant binding to CD4 (Fig. 2A).
Peigm-prodanpiestctiatsed nmad;dregﬁaerBRf tetwidchyzdrin aridiI@AMlgsu&Dﬂs

team-, (EARATCAVE bl NEANs Wrc e L 3Ok epdiosd oo

the CM$ tiopdGAND3 IFig d1C) g(d(=Flsgs + SA)nM)amdN(Hﬂ[M((:E'g 22, Ufidet), bugabton

1can- PidEARE SHOeE it AT e 5 RRR phe, "9A

inventionns &ty)ane srlk::gm(;ﬁdm Iing%t ohaturip @ﬁﬁpﬁesﬁﬁr;] OIZI;]!I\{ :ﬂ gfﬁv@ﬂ tnrllgfﬁfaﬁb Be @
. ro i ndi n the fu engt
med‘ateghg?‘@%ﬁts W@?f‘ qYJ‘ ﬁ‘%ﬁé g iized on the sensor

chip, gpl20 shomed sonemhat stronger binding to azurin
2B), clearly denonstrati ngqthat azurin

Examplﬁl ngsz“b‘B “ERP“@‘BH with 2120y CRid s Stdig HfageiRlgsmon

Resonahédl erestingly, gp4l, also involved in HI V-1 entry into
t he host cell, did not show any binding to azurin

IPys; tg thejtigher affigity f bindiag obazupin PNy anaemprsprbiospl 2 Eie.
2A), a cfnﬁﬁet@%ﬂ eRReinNaf wa & 19 seAEAMukiR Bl LR W E'M'QO' b

as Studied by Surface Plasnon Resona
with its P@gnate secepfer GPAI Asithe qoapanirgtione scomaetites mo@ndamm@s%

Azu 36- ﬁi@&l Gz Bg 1?fv€a ‘iﬁ@&ﬁe& | gfé%edc@ RP%%Q% &ﬁce{qﬁ‘i&&% He$120

V-1 1 nfection LI ao et
adsorbegis ﬂi@wrn@lsb@d@%%p,%ﬁn @00 GH-eu 84-128 derdonsivitecd]

I
soincA A S5O T PR g
Such apparentelisplacondnt bHgpl20 dromditié thlp)waS hof obsgrvedtin ease bf Gsﬁmu

t al . , 92- 6697...
12 1 3y S0 Bl oéﬁlFagéiaaSﬁvé&oﬁw%
the opelbmrmf ehe iavantipmtocamgt oh&AlobhanismhthisindiCAdd that aliziMIAGST-Azu
and NOAM f t udi ed.
36-126 RifeR RN B SO RS L R et Criegi20s00
CD4. Kd = 19.5 5.4 nM and NCAM (Fig. 2C, inset), but not

| CAM 1 and | CAM 2, showed strong binding. Wile not
limting the operation of the invention to any one

ExampR¥C P2iis ind fEAM G Biadins with OB ENHs Studifd by ¥ntfa&ld OWM h
m ght al so be nediated through its interaction with

Plasmol‘&&ﬁ?r“ﬁ“?ﬁ' NCAM Exanple 6. Azurin Conpeition with
B! s%Bnd BihdiePAr Baridigl B DY DIRRE BCLME! @35 mimics the

binding of another very important HIV-1 binding protein present on the surface of dendritic
cells (DC) known as DC-SIGN (DC-specific intercellular adhesion molecule 3-grabbing
nonintegrin) and a related protein called DC-SIGN/R. DC-SIGN is expressed abundantly on
DC while DC-SIGN/R is expressed primarily on sinusoidal and endothelial cells. DC-SIGN
plays a major role in HIV-1 immunopathogenesis by allowing DC, which are professional
antigen presenting cells, to capture and present pathogens including HIV-1 to resting T cells
through their interactions with ICAM-3 on the T cell surface. (Geijtenbeek ez al., Cell 100,
575-585 (2000); Soilleux, Clin. Sci. 104, 437-446 (2003); Geijtenbeek et al., Placenta 22,
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Resonance. Due to the higher affinity of binding of
azurin to CD4, as conpared to gpl20 (Fig. 2A), a
W@ vpaListd on experiment was perforned to see i PCHES20061019565
can interfere in gpl20 binding wth its cognate
receptor CD4. As the concentration of the conpetitor
protein (azurin, GSTAzu 36-128 or GST-Azu 88-1 13) was
i ncreased in presence of a fixed concentration of
gpl 20 adsorbed to the inmobilized CD4 chip, both
azurin and GST-Azu 36-128 denonstrated significant
decrease in the total protein binding of gpl20 from
the CD4-CVb chip (Fig. 2D). Such apparent displ acenent
S19-523€209]). 20C+II6M htak elsc heqn shersn tmdﬁncbfb@cﬁy weIdIV-m emedape pfotein

gp120, Ebfga‘ﬁgﬁﬁlgké@ {r@t%nsp%%ng “ﬁ{] ey & %Yﬁ%fse ‘lﬂ]é’ llfnovvn

rephcat@freahat(Soydeokt dzlhé Vind eTt4589-4698 @Ag5)pne nechani sm this

j j zurln or 6-128 f.usi.o rotein

- rEabERb it SRS R s B O Bk e
(K4=0.8310.0Dn2in aindJKMAMBX(KIa?gO 837039y if;duna-tﬂ?ﬂngwmcﬁucmd i(Fig.

s. St.u ce Pl asppn. Resonance.
3a). W e ST AR S AR R AR BBt TR B d g 2 SA).
another IGSAMuZof &rg[asﬁé Gg'rméw gtihe eﬂhlﬁldﬂdm@a@&fel}fm@hﬁ‘ eiﬁldfﬁgr yf

I Nal r ot e| esent on the surface
¢=- 98%?{) g{eﬁ@? idemen %@Fip%the E?:%hp ‘%@ﬂmn@wma@g@dpﬂ%
SIGN binding(Fig! 3B). WSTRARESS-018, KON &Gt |dSes3tro%1ﬁH bdlmq:m glg 2A')_é
ntegrin) and a rel at ed prote| n cal
S“ggest%q@ @%%’fegtwﬁﬁroéé@éla hays ideRtt bjnding SB@I@MIFS@ DC- SI GN/ R

W?ml@ﬁ&rlﬁﬁﬁ%ithg Bbéfﬁt'idnl of tRNnRhAGSRIHR bnREHRARAL f'h bRking
cells samaor role 1n H V-

with DG- ﬁ%ﬁmﬁs@q%@t@iﬁwg srwteaqlql éWIWQO itsrfaghinghe binding of HIV-1
with DRI %&ssﬁcﬂﬂéN @eltm&mofa&ﬁéanbbrgarf&c%'r!e@onme CRREHS F@gd

resent pat ens including H'V-T to resting

HIV-1 fras the gwwwémll% itothe draphiossing cqusxmax GAMisd mtrqns@ompemd:ﬂ in
Sgpﬁ{a 190, 575-585 (2000);
azurin ogg?%tﬁgﬁf?gg%{r’]@ Cli é)fgéth%ﬁlgigél\% '003); Cei j t enbeek
et al, Placenta 22, S19-S23 (2001)). DC SIGN has al so
e A I elope protein
Exampf%% %ﬁﬁ@ m;" °tp{%‘g§ urjlt gﬁeﬁfﬂlg ldI"?? “W¥orting it to
TCDdeterfinsdf dmirinabie la’etthnﬁ:yl or ast entepterc ot V-t éaﬁkcyl.on the

| 4589- 4598 (.2
eteet of R e b olale INHBior PG "R et Thaidomgpent
activated BBMC 255000 azllsrvall) (re=BcuBHOd Gfth IGMD;,LM nez hﬁaﬁM\al 0. B

d st ly to DC- Wi |
mixture g3 CQRRTRIETICI O g 4pd VLV Sreshpdatn Baha biswas aled

back, arldithd duufRl v (gjg&m{ for 8- da)'!%A)HIValn%BQﬂlrw@oﬁﬂd?éd% measurement
derivative GST-Azu 88-113 exhibited relativély strong

of p24 ip thegiige swyamtans +Yndeg thingendidiendias (6. M gunrnessed the HIV-1
growth B}mt’ﬁ)’ eriltlgh%I c&nﬁ&u%u&%fﬂa%o m t’cheoefxtea £of s!qurleriotr)l(%vSalsG\'

76%. In a parallel experiment, when the Laz (6 or 30 uM) was added to the PBMC after the

HIV-1 infection and its removal, very little suppression of viral growth was observed. As a
positive control, when Laz (6.0 uM) was present both during infection and after removal of
the virus with fresh medium during 5 days of the cﬁltﬁre, the extent of inhibition was about
93%. While not limiting the operation of the invention to any one mechanism. such data

clearly indicate that azurin or Laz exerts its effect primarily at the entry stage of infection.
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bi nding (Fig. 3B). GST-Azu 88-113, however, does not
bind wwth CD4 (Fig. 2A), suggesting that different

w@arba275i4 azurin have di fferent bindi ng speci f PCT/UB86/019565

VWhile not limting the operation of the invention to
any one nmechani sm such binding with DC SI GN
denonstrates azurin' s potential ability to interfere
in the binding of HHV-1 with DCs. Thus DC-SIGQ\, a
critical nolecule on DC surface responsible for
transmtting H V-1 fromthe nucosal cells to the
| ynphoid T cells, may well find a strong conpetitor in
azurin or ‘Laz that can also avidly bind gpl 20, CD and
Example@ANF@atnioud oH HEV Snfedted patientawitharwsin n t he Entry Stage
0 a .at. the
g‘&% %uk p%%&?%%ht DS S@es%ﬁ&?fﬂl@? d r.fno (%elfI clkag)lﬁ hY raE Ioags
(RNA P&RY) @n:ithe pfasrnazs mnasuted by fRleatechmpbsamm mweasw TDaf cbihis. |

o HSEROBUERLA 00 8 by D PBERATE R BB S

determibd} dfelctifityr wizh fespethie naive tid ﬁlmﬁ&ed:éﬁhltcroi-cfuugte(éxpdmrﬁeﬁmmls

| V-1 t hou dded
analysigs P CH iemery oF e Pifseich of Bl et Ty

Arwointibthesforaadmindseel o ywerpsithe paihtsaf a Bé of Mndghs® b

this ondltlon Laz (6.

. culture su er nat ant
intraverigy in s, AR AT 0 gl e BPERCtOTynonss, i) SR el
includin@seny tells] £8 attbwliezls( $urPilients RBeifPl8dtbo Kfusions. Durlng
Ssi on S 76% ,In a parallel experinment, whe
admin TG 3247 i 197 B R PEEAISl 4 2 MEMPHREealte Vo
CD4+ chllsfedove) iR Gatigtls &8 chatrdtnddSRVALibioME a\ﬁdlahttlﬁlhgal therapy Stem
suppressi on of viral growh was observed

cell or peeufspy Gedl replprersnt is proxided Hyough adopppasen trpmhaemndwmohme
therapy,%ﬂi STOvHidH £6 bérfiinRa gcc@fcﬁr?gr to CEAVRN@dnaPlc yirus wth
fresh nediumduring 5 days of the cultur the ext ent

Bringmr Bpavang (harapy espatigrsare iplawsd abfreduent intervgls ehd

momtor@cpﬁﬁ @b39 Qel@fev&lh%eéthgﬁm%rR B EB4-2BIsANE ﬁﬁ?ﬂﬁgﬁ ?%D?—H&g+
l'ear | i‘cate that azurin or Laz exer
cells. Aéﬂlftlémllmﬂlp m‘tdanyplasmat inesseyedrgr \sltahl@ed by cell co-culture
e t.ed

experimelty 26 e EIND, Rodn L RALTFM OB T UGG onposs
detectabéﬂ eseqntretiouist the Ipawntscarmwmnd@frantaalhﬁre Adkev 3unonats, the pmtﬁents

are weaﬁeﬁ%ng %r@ebéd.st% &B@%Z@JM% Frapy 0?1[% ‘@%ﬂ iﬁ@ﬁ?&%@%eép ;’E‘P Swedr

at 6 momgh iiniterivasl artcyassmfgqh fir |V(ra]3:eptamaﬂ1he resaltciedalirasotht efigtivass

e I nfect|V|ty W th respect to naive
Ofmmmnaluéﬁ %ﬁ%é?gd E€¥¢€ éﬂpture experinments. This

anal ysis of CD4+RO+ nmenory cells shows the presence of
infective HHV. Azurin is therefore adm nistered to
twenty of the patients at a dose of 4 ng/nR by

i ntravenous infusion once every two weeks for a period
of 3 months until CD4+ cells, including nenory cells,
are at low levels. Four patients receive placebo

i nfusions. During adm nistration of azurin and for a
period of approximately 1-2 nonths thereafter, or

unt i |
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CD4+ cells recover, the patients are maintained with
anti biotics and antifungal therapy. Stemcell or
w@e@eaesos cell replacenent is provided throughCHUBIING019565
marrow transpl ant and cytoki ne therapy, both of which
are perfornmed according to conventional techniques.
During and follow ng therapy, the patients are
foll owed at frequent intervals and nonitored for CD34
cell level, reestablishnent of CD4+ cells and
quantitation of CD4+RO+ cells. Additionally, the
patients' plasma is assayed for viral |oad by cel
co-cul ture experinments. On reducing virus load in
What issdaimed: and nenory CD4+ T cells to | ow or nondetectable
concentrations, the patients are weaned from azurin.
fter, 3 . tients,are. weaned from.
fine 1 EpEpTRE Bepride M RO P B SRR Rl ofp e
cupredopimtar eytbshrame cfsqlahd thetcaa tinhfbitthe tlowitind &ML $nfestidn assayed
céﬁ ral content. The results denonstrate the
&ctiveness of azurin therapy for patients with HV
1.nf eclthedsolatéthpeptide off chiimEgwhéreinAie dupridati ¢ LRplkl demithat
Is.a variant, derivative or structuragl e uigalent_of a
group griisfngich 4Amg; Pogag I, Riasteqyain, Titiey PR oL 2 FHSHRYBHE:
?.T. E e gﬂﬁ}Moﬂ'at%)f peptide %f cildih? ag:ilsvhaain i{m: FEaBtih ?s{hﬁﬁﬁ{ biSLaz2.-
e isol.ate eptide of claim1, erein the )
tupr ﬂOﬁ?t?dsl?eQEftiee%ft%mflr BhTTEIR A HBIRHOER fdT R Amergaism
selecteddzoad the grdap %Uﬁi@ﬁﬁlg oF PseuBbidsvia® 64 afinbsa, Hlbalidepyobdalis Laz
and auracyanin. 3. The isol ated peptide of claim 2,
Achmme\Ff@Feé PHOsRE R Brrdatis bronehisepicd, Megplamenas sp., Neisseria
menz’ngt‘ti&@,']‘@etiﬁgricpg&lo!r%a,qfseﬁdoﬁioﬂ&sf]ﬂuom&rnﬁ'I‘ke&%%zoﬁb‘sogh?ﬁ&?ﬂ Ris! S
froman organi smselected fromthe group conS|st|ﬁg of
Xylella fostidiore 3ph Krgaanefionselsticus) cal i genes faecal i s,

hr j: t ' ' ,
Achr qrﬁe%%&rpegg{j@mmmhaﬁ%% z%ut,olﬁ)g}laéf?ﬁ%g@g@% 502 a

mammaﬁeigl}r

~ Methylononas s Nel sseria neni ng
Neisseriggaetheea, Pseudononasf! uorescens, Pseudonpnas

G br 1 s Mt pebHEot SRR e s peios el e
group cerisigiimg of, SRWH? NIOS: lfldm Pseudononas aer ugi nosa or _

1 SSREANRBER TS50 RIS LBl
consistiggrrfSIEQ YOSt 1-3Z@ad 4D 14@30%landirio adld sckjnendesdeneityed

PP 1l oy Y B R  GhERBL
cytochr@6sam no aci d sequence -identity. 8. The isolated

%’ E Str ! g)iﬁ% t%lrpaebg%l%%fﬁm ,h éesrcilg tﬁerplégt(l;&t ils ?nrc])reotfhan about 10
residues and not more than about 100 residues.

10.  The isolated peptide of claim 9, wherein the peptide comprises a region of
azurin selected from the group consisting of residues 36-128, residues 36-88 and residues 88-
113.

11.  The isolated peptide of claim 10, wherein the peptide consists of a region of
azurin selected from the group consisting of residues 36-128, residues 36-88 and residues 88-
113.

12.  The isolated peptide of claim 1, wherein the peptide comprises equivalent
residues of a cupredoxin as a region of azurin selected from the group consisting of residues
36-128, residues 36-88 and residues 88-113. A
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9. The isolated peptide of claim1, wherein the
peptide is nore than about 10 residues and not nore
wo baa/1zisout 100 resi dues. 10. The isol ated pepe¢TESWN6/019565
claim9, wherein the peptide conprises a region of
azurin selected fromthe group consisting of residues
36-128, residues 36-88 and residues 88- 113. 11. The
i sol ated peptide of claim 10, wherein the peptide
consists of a region of azurin selected fromthe group
consi sting of residues 36-128, residues 36-88 and
residues 88- 113. 12. The isol ated peptide of claim1,
wherein the peptide conprises equival ent residues of a
Bupr eﬂdacxhpsbsﬁismacom@jsmg atdéasaansrdupredetie clyedhiome st loe
d gﬁg Bb onS|st|ng resi dues 36-128, residues 36-88
peptide 'itlci]spof“?c’s%n(:orrp03| tion, conprising at
l4eastThe mempusiﬁcﬁdmclaﬁm 18,y H@edi mﬁ@h%ﬁ&euncarcom@mimdiﬁs of
har,maceuti cal conposition. 14. The

in
ﬁ”m“b@s%BBQ??mﬁﬂmaﬁmHF%Wﬁ?ﬁs wher ei n the pharnaceutica

0 P Oie tcbMPodiorf ¢Tcliith 38, hekedi the RUPradEMO Srom an orgamsm
admini stration.. 15, The conmposition Q

Ial
selected g} e STQUREORLINSING QB RIHIameonpt BeHA8HOGr é&ﬂ éffé?ff ed

Achrombb P8y sc¥Bs B RMP BERRBEIIE bronehiskpRas mwma@y WHiRHFR.
Al cal i genes faecalis, Achr onpbact ef Xy|OSOXIdan

meningifighs EAiSenic, OB Psfétgf{omeawfwmm%n%vﬁﬁ@n@ﬁas chigpeaghisi a

Xylella WUZM‘ ahll d*zlﬁ*zo Mblﬁéﬁzf) Acgonor r hea,
Pseudonmonasf | uor escens, Pseudonpnas chl ororaphi s,

My| el Thefcamppsitiensef clein 1% wherei the cBPradawd! it eudanonih e
awﬂgmggnpgéhﬁégﬂ%%éngagln115 wherein the cupredoxin is

Pseu nas aerugi nosa or Nei sseria gonorr hea.
77, Tihe comppuiton ¢f®ialrof1 3.ovherain the cupvkdaxén er gybpshrome css; is

GHRK selected fromthe

SGIGCtedgr ouglg’%gér@i ?1%§é1%0?§%§%§%73 1-17. 18. A nethod to
& eatA mephmti itetreat i phtient mebcted twhitha wiius o usb'cwterlb,amne)nslag

adminlsFeﬁug{g ape P gtlenfj y rérea?xt?u ic lpygeffegtlve a%lo%né oﬁﬂet comd)osmon ?f claim

I'ca AR L i on of
13. claim13. 19. The nethod of claim 18, mhereln t he

fect th th | th
B oulteandnedbiRlBilsri i R n B G oSy
selectedEHsmh me\grcﬁup&‘conﬁwﬂgnﬁ EIII‘(ZNL Herped Sivplex vivay @iSV)) Etizdrus,

C,. hepatiti irus A B, C_ an
eytomeiovit LAY BN TG 1S A Fesos C- RS Py B, B8
G, the doREBdpaGtidNiFud SHDVG,SRMFRvhY, rﬁesaﬂswlmj reMifatt¥y syncytial virus,

bunyvirus, arena virus, Dhori virus, poliovirus, rubella virus, dengue virus; SIV and

Mycobacterium tuberculosis.

20.  The method of claim 19, wherein the patient is infected with HIV-1.

21.  The method of claim 18, wherein the patient is human.

22.  The method of claim 18, wherein the composition is administered by a mode
selected from the group consisting of intravenous injection, intramuscular injection,
subcutaneous injection, inhalation, topical administration, transdermal patch, suppository,
and oral.

23.  The method of claim 22, wherein the mode of administration is by intravenous

injection.
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bunyvi rus, arena virus, Dhori virus, polivirus,
rubella virus, dengue virus; SIV and Mycobacterium

w0 adwene1shosi s. 20. The nmet hod of claim19, wheP€l/nS100&019565
patient is infected with HV-1 . 21. The nethod of
claim 18, wherein the patient is human. 22. The net hod
of claim 18, wherein the conposition is adm ni stered
by a node selected fromthe group consisting of
i ntravenous injection, intranuscular injection,
subcut aneous injection, inhalation, topical
adm ni stration, transdermal patch, suppository, and
oral. 23. The method of claim 22, wherein the node of
Zdm riihstmeabadoof clagm by, wintaiathe nmnposiltrdneie adnoinistéded withén 0

mintes T4 836 BLpE P Msroncy Bl e ot o SRR i

consistimglof anlaﬁtn‘va‘hl drog, @hti-bhctdrbdtug aneawlidtigHBethegt ed from t he
ou |st|n antj -viral dru anfi-hacteri
%; ug %‘Iﬁ%@ {Fénthﬁé"ml?‘h“‘é“% pygnistere tg‘@é?hﬂu

same timhﬁa‘ﬁbtheim_Hmmgl tion is adm nistered at about the
nie time as another anti-HYVY Acorrp05|t|on
i%npr“} SPTRRPSHIOn CRYBHSIRg R lqagt&wat@getisﬁq%@mqea erdecied e g
group cérlsBhd Hta @ipRidexie N Ghdehiond f;, Ad VHRAR RN Alive 8r structural
t ochrome C551, and variant, derivative or structural
equlvaleélg

%%l}pé‘iﬁlf)x’&foréc}ftaﬁ’ﬁ%%%ﬁln or a cytochrome Cs S1. 27.

Fhe qqmeﬁlbt)gl@ah &fclaﬁh 25 gﬁlahﬂa&um%&m%tm cal
conposi ti on. . Akit conp r|S|n%ft he conposition of
B-ai Mk c?rﬁprasnw the compysitipp of ¢dpim B¥in@|viglm 28 | wherein
ishe kme ldlt%f@%h 99 ednd:ah ek QUGG f&%ma%rﬁﬁg ation.
. A method, conprising contacting the cells with a
admlms@@pﬂﬂedom n or cytochrone C551 , or variant, derivative
st r [.an
S, Pl R VPR SO0 AL AT
Css1, OF \ga«rl@mt Herpfativedretrtétanl ajuivaleat thereefs cantacking meminatian &@1ls withe
bacterluﬂiec%rhf?rqs QdElP] ?Ae@éuqhg 918 nﬁgir" ﬂxgei/ p ﬁi‘tﬁg Vf?l]éso?%gétear?t |.ng the
Mar i drbe metleydi ofatamr 80, ozvhesam thesep af ccmtmtmgfhe né¢llstwithr e of

cupredogla gci'rl rc?togl}enr]:)%r %ﬁ Eg‘)ege?ﬁag derlflﬁé\(?e%? et:aglfevgf H# f.lté;ﬁreé% occurs
before thdheeesfivonhtaetingttigcetit with abaciériumg ot whﬁls.cel s with a

P oo e of BT T e PF e e ol s '

cupredoxin or cytochrome css;, or variant, derivative or structural equivalent thereof occurs

after the step of contacting the cells with a bacterium or virus.

33. The method of claim 30, wherein the cells are human cells.

34.  The method of claim 30, wherein the cells are selected from the group
consisting of lymphoma cells and peripheral blood mononuclear cells.

35. The method of claim 30, wherein the virus or bacterium is selected from the
group consisting of HIV-1, Herpes simplex virus (HSV), Ebola virus, cytomeglovirus
(CMV), parainfluenza viruses types A, B and C, hepatitis virus A, B, C, and G, the delta
hepatitis virus (HDV), mumps virus, measles virus, respiratory syncytial virus, bunyvirus,
arena virus, Dhori virus, poliovirus, rubella virus, dengue virus, SIV and Mycobacterium
tuberculosis.

36.  The method of claim 35, wherein the virus is HIV-1.

37.  Anexpression vector, which encodes the peptide of claim 1.
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after the step of contacting the cells wth a
bacteriumor virus. 33. The nethod of clai m 30,
wob@ear1514 he cells are human cells. 34. The nep¢iDUSWN6/019565
claim 30, wherein the cells are selected fromthe
group consisting of Iynphoma cells and peri pheral
bl ood nononucl ear cells. 35. The nethod of claim 30,
wherein the virus or bacteriumis selected fromthe
group consisting of H V-1, Herpes sinplex virus (HSV),
Ebol a virus, cytoneglovirus (CW), parainfluenza
viruses types A, B and C, hepatitis virus A B, C, and
G the delta hepatitis virus (HDV), nunps virus,
e as|lgsiselated peptide fqa't isatvarignt,gycriagttvie ak sttictunal eqitivalyntiof biS

cvore S0 MLl Bh o BOR W pefRE B B3
ICAM3'5hcéDﬂoe$IﬁkbU of clai m 35 V\,her ein the virus is H V-1.
37. An expression vector, which encodes the peptide of
claim1.38. An isolated peptide that is a variant,
derivative or structural equivalent of a cupredoxin;
and that can bind a protein selected fromthe group
consi sting of CD4, gpl20, | CAM3 and DC- SI G\
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