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OPTI M ZED VACCI NES TO PROVI DE PROTECTI ON AGAI NST EBOLA
AND OTHER VI RUSES Rel ated Applications This
wappisiosasson cl ai ns benefit of US Provisional PCT/US2005/034798
Application No. 60/613,883 filed Septenber 27, 2004,
OEJBIMIIZEDSVAEQW%T&BROMIDEOPRGWWTIQU&GAHHSTI\E&OLA AND
03, 2005, US Provision No. 60/679, 767
filed May 10, 2005, Uﬁt@&pé}&g@g Appl i cation No.
60/ 701,694 filed My 22, 2005, and US Provi si onal

Application No. 60/ 71Re3A4d AbbBshtiogPt enber 9, 2005,
all of which are hereby i ncorporated by reference in

t helhis epiplication ekimsberetit of USHyovisiosak Applichtien ploe 6661 3,883 filed

ol g 01T P A6 Aealienhn Ve HBEEAR B g, 2005, s

Pro9ficahl AbbliREioA Nd. BUE® 76@891@&%@9@' @@ds U9 PLAYEEMS plication
a di sease caused by infection with filovirus.

No. Bk, @idniilled flukyn22, 12008, reniddniS EE'm@sl'laomerqq)laatﬂoﬂ\/Nbbd(D/g 15,874 filed
i r.us Filoviridae. The famly. is .

Serri 802y B o Fisbiies Aot pammpre s tnoedn i cntirrics

"Ebol a-1i ke viruses” %ﬁﬂi %@E?M&ﬂ?hﬁke viruses.” There

are four subtypes withrn ol a-1i ke viruses,

ZaiThe fresape imwaﬁbmsélateﬁg&mnally%shmi ,vaatitesCatde nebré yadticelarly, to
fl lvor Cbasté AE%%$86 pe Var burg virus, nakes _up
loyiggs v P’Sﬁraﬁ |pgBo ng T AIGIUPE JSPRMNES ﬁga(l@b)a ﬁl,owrus or a
disch€eaOb PP hidEbH A AbGhEl N ki ng up the virion

surface spikes that nediate virus entry into

susceptlble host ceBhackgtdundwftherlecapioar bi ndi ng. GP is

st . studied of the filovirus proteins, not onl
f or hof VVH?)&P@&M UL ViPs L‘I%aiérﬂpr {heafranibai Hoyeresi sThﬁufamW is
f r“ ,
L R T P

viruséss” USkeerefare éaandubtipes wiiih tiec tBisdlodike tvirup& NZhire (type species),
bi ochem cal and functional assays w thout the

Sudé%n%?%t% #0d Cote ddvRiragvont Foashe 4 itnede hvasMerivg virus makes up
gﬁbﬁﬁéé ?b?ai n cul tured human endot heli al and
epit 's causes cell roundi ng and det achnent
(Yarg glyeofrotein @IP) i8QRO stiatstrivbidrd : p38B&Aking Mpemhe virion surface
effects require the presence of the nucin-li1ke serine

spikes that mredipte Higus prtehingb fusceptible pst colhethsquebtresgpgor binding. GP is

e Gy S 0o R ASIES B OP AT B s coy an

pathogtegisi bt BécatiftLitvase Wriaiel tzﬁ‘gethfor agidtink Qitveldymeht €ReBéhrch on
the cell surface expression of adhesion proteins and

filoyipam (AR hassasy rfmﬂl@t@dﬁbm@gh thesuse pif mcarrthautDaﬁy@nchmlpgy to permit
i BREF SR Lo, BTSSR A i th intctions
filodgagount for the dysregulation of the inflanmtory

res onse and the vascul ar dysfunction characteristic
Retexaresgipolia oultwed ibwinsot iaml@thqéxab\ﬂndi ejthalislatéltsnaduses cell

rou élig(-:i‘;ul%g Sl Gordor 2] B8 20BR M NN Theso offects

reqdh%' ﬁ‘ﬂé%ekﬁc@ oP Yk GlifeiRkkd séfﬁlee&ﬂi BurERARS LALN Yofhain of GP. The
pol ynucl eoti de encoding a nodified filovirus

Cytogi)g!@ offcaﬁ ef GP(@Pabmphagy il dnda&lbhdmella“unﬂmnahsrdpt inflammatory
an| ted in a_relativel n ved regi on of
cell FiBssn i ThemibeRid® Tirevine " by pdlisiondit aﬂteatﬁa the cell surface
expeSlicl % ddRBHER ﬁig@ﬂeﬁfst hd Mo qp&gﬁﬁm‘h%ng[kcﬁfe& Bbola virus may
cytotOX|C|ty a I munogenicity o
filovirus GP. In one enbodinent t he am no aC|d change
is positioned in the N—tern1p domai n, excludi ng the
conserved cysteine residues;""and is | ocated at anino
acid position 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98,
99, 100, 101, 102, 103 104, 105, 106, 107, 108, 109,

A A N A A A A A N A A N A A A - A A I~ A A — A A £ A A N A NN
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299 or 300 in Ebola Zaire GP in an exenplary manner or
corresponding thereto in other strains of said GP. Li
wanaoiswaro3enbodi ment, the am no acid change is Ppotasems/ 034798
at amno acid position 7 1 or 102 in Ebola Zaire GP in
an exenpl ary manner or corresponding thereto in other
strains of said GP. hi yet another enbodi nent, the
disaupt rproeessad ciitaeay foi sniEddd aotivaBib82#nd wytebolcal-Lall rfan@idn.  These

BhesERa J14ell AR So1 BecSreplstioh oLaiisCRBAGIH egise and the

ST S -

fochiifk b G¥QisG, tafgie€Xdr[a gi&Xenitative SEfdideD NO 8, or sequence
having at |east 95% i dentity thereto In yet a further

enbodi nent, the poly g the nodified

L B @%%el%aﬁu%ﬁﬁ‘iﬁ%a%%ﬁ g G BEfh Pmucteotide
encolfdgl DniAiffed HENIMD gdoprotéin (EBBRhaldndiGtdeasdlons e@uBNGRId change

having at |east 95% identity thereto. O her
localied el i relatively copseevadrpgian of ﬁalérCéP ﬂet dewgases ibiiof ¢ysejoxicity and

B TR e P S TS

wild by GPI ruses conpri si ng the nucl ei ¢ aci d
mol ecul es, adenovi ruses conprising the nucleic acid
nol bx:@nee@anmmpm&mmmalawmhp@@ is |p@ﬁ1§on@§hm the |N~rg:nmn@1 domain,

fi. ovi

o ok DT oRRI Bt roLTIBE Y AR b BsioR s0, 51, 52,

53,03A189,534, I59NS8,CI0B0. 61, 180, 5N\&4nus] 6, 67268, Gormd enubesiNI4, 75, 76,
‘the nodified filovirus GPs in a prophyl’actically

77,688 @230/ 81085 83, &ht8iShBeli &'s 88,1 0w, 8983, Pitcad. 19, 97, 98, 99, 100,

O SFEC S A5 D BB ShE Pl BB el S5 17, e
119820 10t 1190, pf3 the Drsawbage7FieeIreoli3ei3YRE0123 134, 135, 136,

(pCMV/ R°Ebola &P ('SI'G) (G to A)/h) construct rap (seé
13h 13801 T a00, bt 1AB2LE, Eb6l HSMEIOUAG, biSaIDAEST 1 Talize 153, 14,

Py Sk o SRR AT B 18 . 7

1743179, 95, h)760p7’vst1790179”§190 (13ge181TRB, £RHARS 0P, ﬁB?ePks 189, 190,
Ebol a/ Marburg plasm ds in Table 2).” B) Nucl eofide

19k 423 184, NFICHBA,51(TSELS, |1l9NZ§)0 201, F08, 204, APS, 206, 207, 208,

209004 20 Rt 2o Sogl A dch EBAP ol B 2200 4k s 25, 226,

|
227 @2§a@i99 %?,bg) uzrag) 254202)3%09341%339%%@% ’Rﬁéb\g%ﬁ gﬁ?Eﬂz B3 244,

245(,f2146 247eags 249, £60,0351h 2522581 zimasmﬁﬁ(, 968, 2ABYAAO, 260 261, 262,

26 o QB0 o LORCHORE % S 75 RS- s SE TR LTS, 250

2815 28@ zs,geé(Fe{@§ %ﬁz;SnS( g%ﬁgﬁ %gggé Ebo;l %ﬁzg%ﬁr%ﬂg?asm 297, 298,

299 or 3'@(10 ire EBYla AjireNGE lie ahi ctemproy araarerodr délﬂ@ﬁﬁ(iﬂll{gﬁﬂi@d&n other
Figure 6. A) VRGC6713 (pCWI/ R Marburg/ Angol a GP
Stra(‘@l‘lfzsﬂbd/@))- construct map (see hunan codon-optin zed

seqiny tep dhplalh BEpiol Rt fuphe i hobdF sElbli g posiion 71
or POANAEbOEDBaitdGPLin (@ )ex Eniplary Mo ok cadrespeading thereto in other strains

pl asm d- Ebol a/ Zaire GP (full length E71D)/ h). B)
of iftGBot i de sequence of pAdArt.Ebo. GP. FL. (Z). E71D ( SEQ

enotict sy HEbeitiie B iaS M R EUTE TR0t in Bbola

ZaifeIGR i oM exdeihl i Sharinet biodbrekpchdiRAHERRES odseR dirkiak of said GP.
cloning are bold and underlined. Figure 8. A

pAdArt. Ebo. GP. FL. (S/ G . E71D (adenoviral adaptor

pl asm d- Ebol a/ (Sudan/ Gul uy2-GP (foil length E71D)/h).
B) Nucl eotide sequence of pAdApt.Ebo.GP. FL.(S/Q.E71D
(SEQ ID NGO 8). Upper case is the coding sequence
Ebo GP FL (S/ G) E71D the boxed reg| on . shows the E71D

g s a o

e

ugltc’) genicity of a
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and cell lysates in (A were visualized by SDS- PAGE

and Western bl ot using a polyclonal antibody agai nst
wahale3®@s B) Eli m nation of cell rounding by €P{DFA05/034798

293 cells were transfected with a plasm d encodi ng

vector control, Ebola GP or Ebola GP(DTM. Cel

nmonol ayers were visualized under phase contrast using

a Ninkell Phepd bmbodiment,ahe n[ﬂah)ﬁ@bﬁhwfresi Gt is2hcbdadrisy the insert of

se BBl BRI SR GRTRLR LB STNE S8 s
f
o SEANAOSE o P Al by e

of 1ERRL & fiktler smbd&Bfenyahé polgniisavidy eﬁéuﬂllﬁg)thb ingtified filovirus GP
i mmuni zati on. The x-axis |nd|cates

has posqueniea tdken fiom ednsert of SBQJErNO 1nﬁﬁ@ I%N% YrQRdPNO:3, SEQ

0 §OEE R0 MNeTE FEQTBINGS bR sECHio s T e fRte R & teast 5%

idedt¢l & &g! e panel s: |ntracellular flow cytonetry was
perfornmed to quantify TNF- a production from
EboDthes pwbodineniGpf the ingpationy m;@rr@bwdetg m@@ﬁp@ @ﬂQW@BﬁPs encoded

b T S B O R B

rec&hﬁiﬂ&?ld\rlru%%i éérﬁpnélﬁg ﬁ{bgh@clell‘: QRRIOMSRBuleS) radeﬂéi\l'lydsgéi 8bmprising the
animals. Horizontal Iine: average of i ndi vi dual

nucteds panié emolequlehie phamavirtital ocompasitons Reemprising eﬁweeslenlew acid

molsFlah ok HoHCHGPRURTYEE 15 E) o (S S B e RRe. St vaceine

con%éb@ﬁ%ﬁ?%@%xgﬁﬁlﬂg‘ R GRCRATRIE m&teahts pARR mo@ﬁe@’“ﬁlb’vfr@d’ &Ps in a

fic anti bodi es i nserum of vacci nat ed
propimgl aicslly efféc&wb ehbsatamﬂaedue@ thab ste spenificallatrdactive Blithdhe modified

results r pres dp tion titers determ ned
SlolegPr <ol FlEAS Prejicas o Bukinaal PREDGHTIS 1 Fi gur e
12. DeternlnatlontkgbgﬁiihoﬂggghqgagﬂﬁE for inmmune
protection agains ola virus challenge by adenovira
vecFigurevack) NBC66)2 WVIR%DM GBUSKGNVED touxhy chstruct map (see
nmacagues l,zation and ch I.e re rforned
by, PSP St POV SEE BESEBBI 5 UPILD. ad) ipHogas guence of

VRBb6127%%: K®eppnses in i mmni zed ani mal s.
Intracellular flow cytonetry was Eerforrred to %antlf

TNFFlaulp 2080 MREA6 16 (VBB EbokpER(£) dultispeth @fte ydm epystruct map
ht h
(seea human %0{10%%%%}1&8% E%gla) ngmg %Xaggé(}s ih §3hfe (‘22 S ?gg Nﬁblegﬁ@égequence of

ST nmune r nses
VROGEEIASED I&N@ neeks post-i rmunl zation. Circle,
di anond, uare: responses for indjvidual anim
Hor Figwist 3l A) NGS5 &Paie /BEbokd(Yi Gdl (F d Jorky é-@n?tﬁlct map (see
t
kO TR M O BB, RRRSSD! TN EARE s of

VM&GKQ@SM@NOtMI ation (DI\/BO al one) has been

o B S oagro1d peVRTR Sl Y X R el Fip B flsruct map
(secglurﬁﬂ{ s8R SRe Eﬁ@lﬁMﬁbﬁ&%hﬁ&Qn bl s B) Nkleof sequence of

ELISAtiters (left panel) and serum neutrali zi ng
VRENO1 DEHER IeNPoMses (right panel) were neasured as

oo P A YREATE, By e e R Sk ap e o
cod\bﬁ-%?hﬂl?z‘éd FpoiaNThrbluet fladmiED Rl Bablé D)SBY Natleeitdesequtnee of VRC6712

an- Mei er survival curve of macaques: imuni zation
(SEAhE BRap)-enge were performed with the 1995 Zaire

sub e I
ARG S PR R B LT conet map o
hur@ bdon-dpiiiniad e old/Martuk © plasyidaniat Tablewa)s Byr Nevlemide tsoquence of
VR%%%N i f TNF a@productl on from Ebol a-speci fic CD4 or
m - respectivedy, fromanimals inmmunized
as indicated. |Imune responses were neasured at 3

weeks post-immnization. Crcle, dianond, square:
responses for |nd|V|duaI anlnals Fbrizontal I|ne

o Y -

o o o " - e
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Figure 15. Cellular imune responses generated in NHP

i mmuni zed with GP(Z) E71D/ NP. Figure 16. Hunor al
wonmsra7asgsponses generated in NHP i nmuni zed wWeCI/USR(0Z)N34798

E71D/ NP. Figure 17. Conparative efficacy of wild type

GP vs. point nutant inmunogens. Figure 18. Elimnation

of GP cytopathic effects with single point nutation.

El i Rignet 7.0A) gfAdégt. Ebo. 68 Flli. (@) EBYD apilevoviadi allaptor plasmid-Ebola/Zaire

crulfepabrafBnp o BENyradie soaBbnPhiAeiun Wolt £ 1D (smQ
NOM7) dtppe ROk Ihe/@ g ShwnePERS.SPEL. (A EFD, @8 b&@df}%% shows the

mut at1 ons 71FE/ D, 10(?/ 138V/A or a nutation in
E7tIhawtatign sndresitistien siterratitences uged for gloningang badknd underlined.

non er eV| ntrat sin )
A PYRERE 68 ISR BARE G SRR afdtd plasmid-
Ebcparssudhﬁ/maf)ecapon(ﬁnﬁel1bngrt1@urﬂmmg/hp s el Byn naicRAtiwd t Requence of
ion at resi and wi th transmenbr ane

pAGRPHOGHP. Fw@am@ (SN dD NG . Hitnst 1ot 1o, T codias sequence

Ebd. GP%‘} y SRE tokbd ¥eé§6ﬁ %hwg;%ﬁ@@7¥bn&uaﬂsﬁ bodi 8Stiction site
Reactl |ty of "pol nt nut ant

sequmémsedtfmrmhmnh@mmﬂddtan@nndeﬂm 293 cells were

LR S N oL e A B 25 o
GP 34 @¥vn (o dalcPrebRidGhdthbers Qllel ifldibdtEEbel B Heedi d)E ﬂféﬁ%@ﬁons of the
e

hours post transfection, cells were harves st ai ned
signgl SPAUENEER-copweverli Qystaing tresidues i(Rly than mubmdweamlon dragion of O-linked

I owy ey

o355, 0F B SEHR0 SEERIL SEh, kOB BB b,
melﬁslaane }pa]iaing @othainfard idicated. Genbank Accessi on

ersT 2.. Huma don- Qpti g zed Ebol a/ Mar bur g

PI a gﬁ ﬁytamﬂ?lﬁ] eiednd jerpigssion of transmembrane-

i

G131 Ay 08 P T SR 0 L v
andd@l/lelblsqmant (Adfweae vaualized bp SOREA GIR ahdrydestean blos isiag agyolyclonal

antibQly P (SR D i BaNy o ol RrAINE PR TSR 293 cells were
tran%fé@f%g' mht hg1. &bl @hcsaﬁ{g %&9} Cbitrd1 CBbol ?W@P ny C]Jjb%?ao GHARTM. cent

(NP) has been previousfy shown to confer speci
momluteeacware vismalined yonder pbaseun@niraptr iusiages Niwohl #8Xnebjbetive and

00 Nat ure.408: 605-609; Sullivan, N J. et
pho clgrap%ﬁ%?%étloﬁfsé”ﬁ%né@i“%’M) GP can exert cytopathic
ef f g [n CBﬁ‘l 286 BficAS! bSGP ran'GI‘(QT(\/ﬁ%Q prozechgn a§£1nst Ebola
~al. 2000 Nat d688689 and mul tiple G forms
virdgesdnllingentA)f qulan-Mewatswal ewves bh glat:érqaeq umsnmxznd of indicated, and

chaltpteE g0 AR el 1 Bk b 8P B8 mp B e ization

TheGRaxit ity Wédikk @oftlahifengt.r uS3 $i dEfoidnt Wnnkz@HACEBus except for
vitro opathicity and anal yzed their protective

the &FH(EEH I‘Qy WQ B HeEoyy inrat endc Ramtradnprel. n@dellmnwl@ pespenses in immunized

00U o L 00 0y RIS 0B, AR ity s

o ppéduictien iffotn Ebblacpefib DRl dreeBs” Qﬁ@h@éﬁw r@sfpectlvely, from animals
magni tude.. I n_contrast, single point nutations were

1mni“ﬂ’é%‘?fil % lpdicitRkt IRBYRG sEpeRsey WeFeomesRuERdaAt i Weeks nogtimmunization.
t BiC

CirdE SRR, ATINT BRGRI ek on ST R RRERin I izl ipe: syerage of

1nd1|v1ldda]d USPONAES nestlnealu‘mnsimeatumt gd0R0 Resutts crb}a'SS,ent e pe:rgelt cytokme

| ower -t han revi ousl I on e
postylf i et BErPBETABOMs el BB OB G AMSO slone) has been
subRiRREbIORCRIAhAS! RightRhels BRI LRHEs b Eﬁolﬁfth}e-kﬁﬁe@fﬁc antibodies in
nonhunen primate nodel,” providing the basis f

identification of a vaccine. Definitions Unless

defi ned ot herwi se, technicdt and scientific terns used
herei n have the sane nmeani ng as commonly understood by
one of ordinary skill in the art to which this
|nvent|on belongs See, e.g., Singleton P and

. .- o o O T T I O I Y
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nol ecul es in solution. Isolated RNA nol ecul es include
in vivo or in vitro RNA transcripts of the DNA

wounbwesmatss of the present invention. |solated RATIUS2@®S/034798
acid nol ecul es according to the present invention
further include such nol ecul es produced synthetically.
Nucl ei ¢ acid nol ecul es of the present invention

serumcdf deeiiated amhhels ebiteclomrrerls B rpgstannmplemipmaﬂuﬂjx fasaltserepresent

encodi n nodj fied. f.i] ovjrus, st
endpo iy bR SRR LB e AR 4 St bel e e
subgiant IZalﬂeYerﬁiﬁrfafn@ﬁ 8P towleEt04iNe 865t ﬁﬁrh@&dpx@{%@t\(& &gﬁnst Ebola
whi ch, due to the degeneracy of the genetic code,
vires ¢hallengedyychdengvigRPectit Vacqmdl A) deaplan-Mgier gervivel gsveipfinacaques:
ene rod O cours 0
i RR AR Ehatieite TR R RIS BRE 1565 288 ubSptEbila virus osin Fie.

11AUNBY (@ERRe USEWAsRI B RilitrddeshimAlsl | Otdckisulat AWt dtdthetry was
ene product, e.g gl ycoprotein (GP), the sole

peréqrmgd ey qmntlﬁsr ESNé“rcn progksting fogm Ehelavpedifin Chr fleft panshi a8 (right
par%eﬂal%mgﬁ Cep¥%ercﬁgelggﬁ% ,ahflﬁlisa(fsno F(E%gééi gy L&gg%gg %glfdu%e responses

wetee afthsudRE afllBl el pdstdmangiatidiat Ciedle,eaiag®nd,Nsquatet Qesponses for

cyto oxjcity and retains i mungogeni city when conpar.ed
indgsidyah, apimaly” Hargewgl ?P? \AVEFREE | %ﬁ&l&@% EERRQASESt Igthg; ipgnunization

p I C | Qv
B P P AT it R e SR TmpREyts group and

baakgtonhd xstigiviapionr @MWndomdm beieni wbuaqt@d tiloe exccsample (p-values

ositi.on as.defy ned the, e strain.o
obBRES BGF AR SRR et o i S iieich RSP PRy fasponses in
imOnipéd BhinAW tARi-QP ERESACHEAT(18@ RGN SnBedeRfn HeufrdiBing antibody
p03|t|on or corresponding to that position in other
respanses (Highispasel) werameasared as daserbpddr Expmplsfl- Ebol a vi rus

o SHIF B LR SIS 0L AR s

agdinsk d‘ethahﬁﬁlaotvﬁms dhblengt.he Bb&lapladavicier stirvawah dunee of macaques:

. nunberln osi ti.ons .of, t

i ggon S Prallengs FPE BB HIE ALY ¢ UPHES EPgs yrgyes in Fie

llA he) melheastapobOnatYndlzed bhigald q%@tsan\d" ithiddB®ahdl¥ intracellular flow
identify these preferred amino acids by their position

cytpmbtay imae pedfornhel toi guintifycONEer paductirinntromcEhida-gfecdimi @D4 or CD8

rote| resen |nvent|on|
iy e e Pl o S5 Gl eH dicingisr e ol dgsponses were
mekRsal htbe eeblay ﬁdsmmﬁumaatfohag@m& @imend) WghRé:Cregfohsks for individual
nol ecul e havi ng the nucl eotide sequence of an ORF
anigglso digrigortahiing pyeeec ¢fdvdivideal sespapses itthe gumamizpiénpgroup. Results
n t t
repke%eé te{rhg E?e%jent ROk sgthvie %ﬁe gggétljllﬁjngh&&t gﬂﬂF o abFackground
stnﬁllilath(ﬁﬁ(ﬂMS(b alsneBiths rbben, suhmi:tm/fmim rachesamipét dhglhlpynel:aELISA titers of

EbplR bRt iodiss s Ri0vacsyped Zgnils solleseh at gk 3 post

imfiefzat®dh. THASAtresuld réﬁ%ﬁt%n@ﬁ&n@&ﬁﬁoh & deMacPhFbptital density
to the present invention as are fragments

aS@@@ﬂEﬁp@Eﬂ&ﬁ@ﬁﬂo most, if not all, of the nucleotide

SCTHBRES A 0 50&32 6y Sedhae aS'an%ef% HlihoXinbdSgoipt mutation.
A) ERpreSsi@t bf p(flﬂtr maeaatmh @93 icslld. NEBsld &P ?fo&gﬁﬁéﬁbﬁi soPér@itants and cell
i nclude 20 or nore contlﬂyous bases fromt

lyssac ine@y)i Hee yiyaligsd &yotDY-Hed (Rane f¥estirn loh usipaiarnobyglonal antibody
m%%mrwmﬁ%%%wwmww
29N vellsewere aeiandifecwd exith & sorird qdasngd €0oh)o pe phsmidsnexpressing wild type

ortions of the |Iov1ru tructural 0
ORI <EZ{R@5)rmeﬁe&S %P%f@ a?eﬂttganéfgctt%C%F degpparvested,
i nvention include nucleic abld nol ecul es encodi ng
epi t ope-bearing donmains of a filovirus structura
protein, where the domain is the N-term nal donain,
the nucin-like domain, the furln cleavage S|te the
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pol ynucl eotide in a nucleic acid nolecule of the
i nvention described above. By "stringent hybridization
woaoiod7ieas” i s i ntended overni ght incubati on RCTARRDS/034798
in a solution conprising: 50% fornmam de, 5 x SSC (750
MM NaCl, 75 mMtrisodiumcitrate), 50 nmM sodi um
phosphate (pH 7.6), 5 x Denhardt's solution, 10%
stailed twithna <iH-§patific amtiUO(B/Oar[(g/:eﬂ slefrat (R dxpredsmareds &taallymd] by flow

cyiafiginn: QUSRI s8] e BOR AL ehus b ieon at postion 71. 293

celRWPEE HaBGSctdPwh 5§ﬂ11@rbnc&fm%avé@$ryd'bﬁﬁble %lddt?pé $bola glycoprotein
i nt ended a pol ynucl eoti de her DNA or

frommyZritediGR(AY or cSuéan-Gelas(ﬁPé%i)} 011@6111 uespewsive point (mutatlona K871D(Z)),

E7g?@?%ﬁ rag{:sﬁ 2{?(') oéagslisl \%%St}ng %Qderr]gph'élgete Iﬁon‘rras’t using a Nikon 40X
objpétB %ﬁ@Fthog’ih}ihéﬂ aBD4t Hdhripost ’@fmsfehﬁoﬂ ef erence
poI nucl eotide. By a portion of a polynucleotlde
rge%rrsrlS 26¢lhlar rrr»mr% gaspomses geneastathpn dVH smrnrﬁrwéewth GP(Z)

E7ﬁ&®ﬁ* nore conti guous nucl eoti des fronrthe nucl eot i de
sequence of the reference pol ynucleotide. O course, a
pol ¥izurd é®@t Hamosh inmmuhy bespdises sgenerhted tio MHP almymukized with GP(Z)

ence or a conplenentary stretch of T (or U

dues, would not be included in a polynucl eoti de of
t heFigm«eerrt CORpaaRet dffcddyRE Wil eGP v, Poiht m@ramqﬁmamogens
nucleic acid of the invention, since such )
poI Vigure d&t i éminafiond ahy GPi ¢vtepathis affectn uwrﬂeu ginglej ppint mutation.

RSB PR B9 s xS Gl SETBL Bl v
traxrslfantea) witih\a plastiid @hedidpevetor, contmlL erﬂdty@erE]aormZamngesopwtem WT
I L N A —.
dorhé%e %%’éi?t&r eA;Igft?S@eﬁ F}ﬁ)ﬂgla &s (VIEFG \ﬂmaﬁge E\%Jdgr ra‘f;agécj %st(ﬁgmg a Nikon

ypepti by 1tsel I ng
40% @&metmseaﬁ(bphdt@a}ﬂmﬂ lat & rhgtlts ot gtgsfﬁtchdre &l rounding is eliminated

ISR SR RERD, R P OB E D, 2 20

Pr epPiglreP1 Pt Sin@leslﬁﬂﬁterﬁﬁtﬁtloﬂ eGgeastt ﬁ&eﬁtﬁﬂluﬁrl%@ctﬁfty tvhﬁh neutralizing
full-length pol ypeptide, wth or w thout the

antibpgies niepstyis of peb rmvéarﬁr webd erpforegtiendensndeng getivpdy. 293 cells
n n f
welld bR oo RP SR MR TN aeniIE et Ppe Ebola
GPEWI GP) Srequtelﬁtc(éBE/DslﬂZﬁi/A)s solivkeliter prossinsi bieg‘hteen hours post transfection,
ont r gansl hat .play a.role
celfS e Tt nStal Kiifris ‘,Gi’s%rﬂ c frwahaargnagmggry Bhgelhmyface GP

&k%ﬁ@ﬁ@xﬁ Je@Bv Fo@ R csnetfOr €xanpl e, ribosome bi ndi ng
expgnd st abi | ﬁie ? ﬁit éﬁgoaddltlonal codi ng sequence

whi Ergurﬁd’@eEbcfl@ ZaizeiGP eivdrmdcidsranenca (SR ID M@ R)-as t hose
whi ch provide additional functionalities. The present
invention further relates to variants of the nucleic
acid nol ecul es of the present invention, which encode
portions, analogs or derivatives of the filovirus
structural gene product. Variants nay occur naturally,
such as a natural allelic variant. By an "allelic
variant" is intended one of several alternate forns of
a gene occupying a given | ocus on a genone of an
organism (Genes Il, Lewin, B., ed., John Wley &
Sons, 1985 New York). Non-naturally occurring variants
may be produced using art-known nutagenesis

t echni ques. Such variants include those produced by
nucl eoti de substitutions, deletions or additions,

whi ch may invol ve one or nore nucl eotides. The
variants may be altered in coding regi ons, non-coding
regions, or both. Alteratiems in the coding regions
may produce conservative or non-conservative am no
acid substitutions, deletions or additions. Especially
preferred among these are srlent substltutlons

I
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Table 1. Filovirus Genbank Accession Numbers

be inserted into the reference sequence. These

mut ati ons of the reference sequence nay occur at the
w6'20r033i38t er mi nal positions of the reference PCT/US2005/034798

nucl eoti de sequence or anywhere between those term na

posi tions, interspersed ei ther individually anong

i gotipgeg i qn er gnde [séquience pr| i[njome]of
f L i guods |g oups Wit hin the referenge |sequence.
A cti cal na ter whetther |any| partijcul ar [nucle|c
8 culie |i d | east| 95% |96% D7P4| 98% or | 999
[ t o the Qference nuclieot | de selquernce c¢an pe
Q ed| clorniven @onally Jsilng known fcomgut|er
e suclh |ag Best(fift [program &Wisgonsiin
Py Anal ysils |[Rackaige, |Versi on|8|tFpr| Uni|x,
& Conpyt eR go@@), Uni versity Reésearich) FPark] b7b
&b Dr | vie,| Vedigsore:l Ws. 5371 1) |sBestifilt juses the
g o] ogy a ﬁrluhn1of $mi|t h angd grrman 1981
% in [Adpl MeE helndt i|cs :2:482'2489, tlo |find tBE
' rent| of dﬁy bdt veen |t wo| sequendes. |Whes| |e
Hl stfift |on gyi’?qfher saqlence ab rmErt:Eogra‘?r £
a ni e veaEherSepar tli qullan SsenBencs 315 5 NRE
f nce, | 4R BePrdcal tg a nel ef Enslesjesaiience |N| |&
g y [ o tlgﬁpgefgeogt isvent i of| <t HES A BRERT 5, 88F |
S LOUT S o USH 19t |2 he perSeBlage IE | BIBN TS| S
i gte%@?j%‘tgeﬁfglﬁ Iergﬁ SISt eggrbmeﬁemegctég 5
M s B t |gabs>i y<WLﬁ§§<Do >~
s ebto}t‘:égﬁtjﬁ:b%@c?@ucle ﬁgjﬁ e & B Ence |
23 are al lljowed. | The pgresent appl|catfiagn|i $
3l o G, agl | ecules|atelcls < 06y
}@ %r g%%f@cignt%gf@o trle:)(%u%%(g a?ig}%@)é@ ©
" S 5 desdarilbed hereiln (whi ¢hlencode @a |pal ypeptide
Al po| a gr |Mar buf g| pol|ypeptilde actipifty. (By 1a
oH e haw|agmEbobaaien| Narblogs| pobypepti| de
9 s| i|ntlended polypeptldesTe<h bi t|i ng |Ebol a} of
h Do ypeptige actrvitly [im a partjcutar
ki g al | alssiay. |For exanple, GP pol ypeptii de (actiivity
gay| casur ed |f or changes i|n (bijol ogi cal |agti|vi|t ¥y
& receptiorl bi nd| ng lagtijvijty, |conpect|i gn |bet Wegn
&P} GPR, [ andggont [i putilor te|the|fprimatijon of | 8h8|s|
get@ rugtjurle &t he virig}g nep! mer | and m:diéi@&a%
H Lilde ag|bvi ty|dy €a i Vvitrne|s| 3| 8 €l ¢
gg Ci Tyl whi a::xet% &l ng?%raa,g g;% Cit |y 0 3 Na% EZ 2
0ol lue Y t|he-sdegengr acy q.fﬁ‘&:g BERR i g | SPBEZ| S
dfs Hoa2 KR 12| ™ 1 HeSlar (S|l 15| < gmEdRasiekly mg% 7l 2.8
r|ed 2\ Reg | -8 ar gpSRpley| ol Ehel HUEl 2R ad ¢l (e 7|
i 5<hal @gtﬁeqﬂigc@%t” I§e B 53/;0%% g)’éq@ ng,g
st Palls) Bl &1 [l el aePhisatend 2 < B2
g 2 Helali WL & polVpeptT falilng ~
Ebg Mar pur g pol ypeptide activity". hi fact, since
;gqgenerate vari ants of these nucl eoti de sequences all
gede the s pal ypeptide, this wll be clear (to the _
c;}!"I@I% ed artis&n evén w thout performng the aboye B
deEsat i bed compariseh assay. It will be further g
rrecoghized—nthe art—that, for such nucterc aci d g
nol ecul es that are not degenerate variants, a <
;ieasonable nunber will also encode a pol ypepti de ?
Havi ng Ebola or Marburg pol ypeptide activity. Th§§ is =
bggause the skilled artisan is fully aware of amgno =
Lacid-substitutions—that are either less |ikel VAR, Y3 not

likely to significantly effect protein function (e.qg.,
repl aci ng one aliphatic amno acid with a second

al i phatic amno acid). For exanple, guidance

concerni ng how to nmake phenotypically silent am no
acid substitutions is provided in Bowe, J. U et al.
1990 Sci ence 247:1306-1310, wherein the authors

i ndi cate t hat prote| ns are sur pri SI ngl y tol er ant of

e - I e o . T T



substituted am no acid residue may or may not be one
encoded by the genetic code, or (ii) one in which one
wonross®3ef the am no acid residues include a PCT/US2005/034798
substituent group, or (iii) one in which additiona
amno acids are fused to the mature pol ypeptide, such
as an 1gG Fc fusion region peptide or |eader or
secretory sequence or a sequence which is enployed for
purification of the nature pol ypeptide or a proprotein

slegsjuence. Such fragnents, derivatives and anal ogs are
degmad [to he W thin|the stopeg of those skillled in the
ar fron1tEe eachirg; herej n. As indi catgd, changes
arg preferabl 9 0f a [M|for |'Agfiire, $lich as |conservative
amging aci d|subst] tutli ons [hat| do not signijficantly
| af2eat |the|fohding aqr jact|vitly of the protiein (see
S| Tahil ¢ A . Tall 8| A~ Cqeser vabjwie- Ani ne Aci d
g Sé%stitutioﬁ@%[f coyrse, the nunmben of anmi|no acid
‘s Sst|i tuti ons—E skTtEd art sam:youid,ggk depends on
81 nmasly |factons, |n ucirg t103§.§e$crib qabove.
Z| Getlerlal|l y speakiﬁg, t he nunkErg of ami FaSaci d
| sidstli tuti ons Fﬁraanﬁ%ﬂ ven| 28 8yi fusspgl yipept i de wi | |
| n&| be |nore theH| B0, U@ BOILED, 10q 5 @r |3. Amino
S) a@ds iln the irg%ﬁ 0 E‘g@mi“ﬁjesﬁ:‘of The present
I ¥entijon tha@;&% gS3ent gﬁfﬁ) f UIckisn |can be
i (ceint|i f|i ed | bySHBlgod S| none g’on—'\%e grﬁfbsuch as
it |&|@|r ect ed«?—;rﬁﬁt;&geﬂ’e i s|BrZadhi néBeanrli ng
e &hesi s (BUBIT ndfam &g% I%%Qﬁd Scgence
82@%%1- 1085¢| sTe (it er.ope (@ Mg | ﬁ%r dduces single
Sl 2lBilAe nut atcuaé 2 at| Sfer y§r s 8| instHe ol ecul e.
b i C A
—Tihe—rresul ting ANt 'rge i gisa ar B Eh€natgst ed for
&| bji gl qgilcal |act % y § g “@%)Fﬁ Biddiing activity,
=| |6 REER|i on bet% b = grga%dgcgngﬁbution to
£| thhe flormat ilon Y R APy et m s ot £He virion
A tgmer, and popefileqd oGP poéy?gtide_a tijvity by
=| decrgage of in|vjdrag gt of oz mhiﬁegretaining
8| ijmunjogeni ¢i t y| =Fe e peptg’c@; off t.ée“present
" | iinvient ilon-gar egziq?n?enig |y _ped¥ided in4n i sol at ed
florm| By 'S/ soEpepd pd|ypepE| el 4 s |Ent elded a
pol lypept i & r §roNad (em @Sb@ta vemenvi rgnment . Thus,
a pq_l“%ep@-q deQpppdudes) —an(Epg g ght a'@nécﬁ;wi thin a
r eS| naf h@sk| Bel kats cEhgitdes edw gol atled for
pur@gs @‘ t.Ben, esergsi i &N, ﬁs‘ogi nt ended as an
al " siel|ad edFpol YpEpri d&| ar aépglg‘y%mbﬂe%t hat have been
g%@igi—&'d, )arg'a%y (ﬁ?ua’étﬁrﬁ@i S frdmla
7| Regagtijnal hash el |[B(ar &=t \Ee&éu*@e\g. For exanpl e,
g I |egaibi Mant Sjpé odeded va[s|on, B =t Beafd)l oviras
P H%Mﬁ%% %%}%%Iﬁ%@&}ﬁWtN&
s E{tHp et ho 'g\q) W I am'é %@nson 1988
&6 3E 140 | Th “Hdlyhepf Bes B lfhe préasent
2ed(td{onS|ncl lidk a pal ypeptide conprising a
por'ypepti @ havipg the am np d&ei d seguencef a
o| modi figd fgi1 ovirps gtructural|fgene oducté%r portion
E: t her eof, oRlencpded Wy [a nuc| eiE acigseque e
5| descri QedChere| nj as vel | |as pgl ypepf i des Wﬁich are at
“| | east 95%g|dentical ,| and hofelRoref ¢kably atg | east 96%
1 97% 98% Sor 99% i dentlical to hose&ﬁescri@%d above
and al g0 fcl ude| porjtijons|of s@ch pd ypeptjides with at
»| | east 30 gy ng|AcfdsyiEd paife %ref ¢labl y atgl east 50
&l ami no gci dg. BISASpo @epi‘&s:@ avi rg an anigho acid
~| sequende & Iééto f xﬁg 959@' i denti'cal " to a
r ef er encetam @ g%id vgﬁu, of an< Ml ovil|kas

polypeptide is intended that the am no acid sequence
of the polypeptide is identical to the reference
sequence except that the pol ypepti de sequence may
include up to five amno acid alterations per each 100
am no acids of the reference am no acid of the
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set, of course, such that the percentage of identity

is calculated over the full length of the reference
wamwem3ass d sequence and that gaps i n honol ogy POT/USp005/034798

5% of the total nunber of am no acid residues in the

reference sequence are allowed. | n another aspect, the

i nvention provides portions of the pol ypeptides

descri bed heDeﬁarled/\D’eicrﬁtioheﬂﬂfe Peéreqrd Rfmbadingshtand nore

pr e{lﬁr abL st 50 am no_acids. Preferred portions
*ﬁPf P QRSWF |ﬂéﬁ‘ﬁal?1??cf0ﬁ @éOMIWé@fepm development of a

t filovi .
s L e T

anszcBr Iteplecanbﬁ-slefebtwmat&mbm@al (A0 \kédﬁr@éﬂc)bﬂﬁl@tthéi E'éola glycoproteln (GP)
risi ng an epi tope-bearing domain of a filoviru
andsl@ (rtein (BFothas heenwpreviouslyshersmad noifer seeifld- pmten‘uvmimmumty

L L ATVl X

20030NBPe 424168 1VBBHY. aBPSRANKRLVIYIRiID efBRE ohNBansfected cells in vitro
intracel lul ar domain, and any conbi nati on thereo For

(Yaagafpl ect ab 2000 it Med 886835 @hé niltiyale IGRgfoamt havechleh @dentified in
nat@l }he c box%/ te(‘r&in' F‘u tolggl ete ag?‘ menbrane

RS AT TGP Sl W viovld) ppfimal Tar 3 BynaRyaccine. To address
thisOQURABH, W ETHayE bRk ! HRERY! MNufitant ML ALACKNItinIe Fbola virus

termnus to delete the coil col onmai n
Straypawﬁhmgdm@d Zlnntfltracejlftbpdﬂamtjd andi analyaed ithelv ipkatSctive effects in the

. gl.yc otei n havi.pg a tign at the carboxy
pra a%tg ﬁﬁ%{?gg? gloalgf ﬂ] githqpyt # n Pelstipp ef thsn@P fransmembrane domain
lingifhte@ g@éz@
Rt a%zelgl%ol ar dorlréailty Bilde i 1 oV S%tég E‘égﬁ%:?;ﬁ%nat%%agt fgy order of

magpitudeincht icontrast, mhglecpmlhbmyutatarrm Wwo idéndﬁé@ttﬁatt Wlish in vitro
ava]gie site, fusion peptide domain,

furin cl
Cytoc?&h‘%@’?%g TG HP AU agRIGHY B sRBLEEA A ﬁmm@e @mjfectlon in the absence
£ NPt e r c
* havi ngq{f}\lln%ﬁrl ﬂnecfge? ﬁgén P%(tl %te ﬁee@g% F{)&Bﬂsh e?‘?n %ug E‘itlg ea’e Vi togs lower
thart h@drp;rcvmuslly kéixﬂmmo]m of fsplafoilﬁbd GiPe akﬁ;@&/egtoiéﬂ by ¥A&d Qft sufficient to
- COi onmmi n, an

. domain, co
co nf?é?%mi N 2gAH ﬁ@* ?’P&‘ PRSI AdRlevi monliraRhpTimAthedel, providing
the Easmkﬁiehﬁﬁ@aufoh' goxy&’%neﬁ' ycoprotei n having an am no,

=

internal, or car etion to delete the nucinlike
Deﬁmmmsn the furin cl eavage site, the fusion peptide

ﬁg}n (%E Gﬁm | ed-coi | domai n, the nmenbrane-spanning
I5s dgfnechatheriyise dethminahpndienientiic temes wnmqm hdesthe same

t ven
T R e e —
beloh§s. nuSéearHEgLJSSlﬂ@lbfbhpP earfde ;ShindlgurPyDt, hBﬁdti%néx_‘%Ngﬁ)l\/hcroblology and
process is drgscrl bed in U S. Pat. No
M—M%ﬁ@q&&eﬁ& aled. (% OWelpy &rtonss Ebishestem\Nav iSmkal@, and Fields

%a t t cl th |
Vird] ecul éiéoo E’t% h@rl\gr \égisq%(r‘#o Ig ely ][Q/f oeﬁlse ﬂﬁne@@fp@ﬁmscﬁ Wilkins,

Philadegpldgep@al.cal | y engineered with the reconbi nant
vectors, and the production of filovirus polypeptides
Nuclﬂlcﬁﬁﬁlg%@lﬂcﬂle@hereof by reconbi nant techni ques. The

:&érﬁ’{ ?tgcti %;geeiné :Irla¥18 abélug B%?Z%W &5 ﬁ)? ﬂﬁvee ﬁrteg%g gr?\petnggrl? Irrll’]a% be in the
fomﬁ@DRNal byin e Fb@S BF HNA GbinddSy/ 6151519% ijodu@e(f1 pynthetlcally The

‘gr eci pitate, such as a cal ci um phospha pr ecl
DN ﬁnaynbead@zbﬂmlsteendwl oh smglﬂemagdedl Biigte- sttefndbdh eDN&QQirCRNASnay be

vVirus, it in yitro usin

the Qe il T Rncb G o cxicmeh bh he Bmsendingistrand, also
referkd 18 B8 an®i€dehSe strhfig. DNA i nsert shoul d be operatively

linked to an appropriate pronoter, such as the phage

| anbda PL pronoter, the E. coli lac, trp and tac

pronoters, the SV40 early-&nd | ate pronoters and

pronoters of retroviral LTRs, to nane a few. O her

suitable pronoters will be known to the skilled

artlsan The expreSS| on constructs WI [l further

-, e
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pNH16a, pHN18A, pNH46A, avail able from Stratagene; and

ptrc99a, pKK223-3, pKK233- 3, pDR540, pRIT5 avail able
wonrawoBas naci a. Anong preferred eukaryoti c veeCOUS2@5/034798

PWLNEQ, r SV2CAT, rOXA4, pXTl and pSG avail able from

Strat agene; and r SVK3, pBPV, pMSG and pSVL avail abl e

from Pharmacia. Ot her suitable vectors will be readily

appBy¢isolatal" thielefkidid #dlaule($asintddied aduieleati®moldble, DNA or

construct into the host cell can be effected by

RNy | wehighnhat bepmesmovied frpsm distnagive eppagnments Fon exeuplet eetombinant

N BESA Sl 7 St TR DRI G Fioses of

roporation, transduct _ _
preba@i MO@atioPUB Y tHER thaflS e b LisSIREAMN AN b18cUIBY MR8 RLBMBinant DNA
| aboratory manual s, such as Davis et al., Basic

molgsiied apintpingdindeaitralogmiohasy yellsio@eyifizh faitidllyvirrsubstantially) DNA
moPShAR SPGB D USSR BR Gt 8 o R s

of the DAl e HIBERSH tHE Dbt dh Ronflon S TR n&GE aBldtASIeQes according
acid extraction, anion or cation exchange

to theipessent dajreatipny furihisninshide sh¢hunolseuleh podataigyyathistically.
i SRR e SHBR LR e et R RAR oo My Otires comprising
an b teAdiaB PR mg%odhﬁsé Rl & B h%ﬁ%mleﬁ%ﬂe oR/r(ce)((‘;luct; and

performance | i chr omat ogr aphy
DNpomopesulesiwhith compfed g pegidnde sulastartiiably i ffaremt from those described

o e e e et o o
modified ¥ldirRsRELEAd %éﬁé P6&RFPOR @Q&rls% gﬁ% gélngrgg é?%{ {9Weft known in the

prokaryotic or eukaryotic host,
art. degrpbrie Wwaianhisoptinizeddashymin ghien ushgenire piefigadt and
ma i an cells. pendi ng upon the host, enployed in a
OB BAoRART Sk b aeon T Shebat fe. Ersseraieiy by N solr dructural
rofelEnRkBSENY thie MBS 5@ i i ‘
P non{glycggilated. [ 5 %?g#%h%%%%%ég%ﬁggé&%gﬂgﬁ@%qmﬂﬂehoﬁ
cells twengh osveptay balding, isnmbdified dry havirg atl les dhé iagdno acid change that
net hi oni pe resjdue, in sone cases as_a result of

deckiaess_ e W4 BHOIIRISIR SadsTelai iTRBMPeEenioWhesPERadde in vitro

- ' ' - ti bodj e .
or Ry P B AT LEN bEY, AAE AIRChER0lG g lovins op
Theamninooatiiés of phiticelar dmpoitidedbethe MR FeAoxibityare bAMd means
. g%{%grafted ant i.bodi es, including conpounds which
limifedefothe TeR BeHineedefipdcior dhrachg i €als yirpiadfhoke visus but are

- I i i i of her ki nding . :
simB EF oL SxBhp b P o0 B S Rinsd B deig being ottt
positivagmentrsspohéing ad that pesitien M oL Strdihe sdcras fowl HIR\n strain of

ihat the varjable regions of the antibodies of the
Eboja,yieht PhAelacHT1y 6f Marbwignares and §lavirusesGr general since they are

. I j.d sivel I, £ e.able to.distinguish
higt9 cKRERl] P ESTLURLNE othet RIS 2ufe b6 sEnrabute of te
positiepof ehespefterdanitdentids s ofemdifa¥nt KUt a8 KpbAlih e field of the

found in the fam |y of pol ypeptides), but may al so
molegplar Bielogwiof Hilpyirtses WBte@$i¥)si£hﬁﬁ’u@lhsei piefarmdtanging agids by their
- C tsigde the variable .regjon, of the .
p0$§§@%%%%%ég?Maﬁggyﬁoﬁﬁ¥vg%ﬁFﬁ??mgﬁgtﬁ@i%¥ﬂ§FQWFLregion
of Thegresehe@mubRionSs Rtk Afe@ed &Y FadBed€ bEMHE REIR e{b[rij(f Bfdlecules

q%ﬁeci i Ci t% of an antibody of the Tnvention are we
desqbedmergid By atiagelent ofraanticlade aciil malémilehavingthe nacleotide sequence

C ehensi ve di l on of suych assays, see,
of i $ Y, SfipeEnEd pungBlie Bloyhng pipgrral Ertieqiodict d intindgd fragments at
leastCab it 3Bt N Andrid RO ordsrapi A Q6 Akt tBoSRY |

(1988), apter 6?rAntig§%ies ? at ngagﬁ?gga%ﬁgé%yﬁﬁyatkmm
aboftr3gmbsrang even timere fordferablyyist BRstpbloypePht. dedermfih.t F course, larger

i nvention are al so contenyloat ed, provided that the

anti bodies are first and forenost specific for, as

defi ned above, a filovirus GP pol ypeptide of the
invention fromwhich the fragnent was derived. The

L Y . - o a1 o - o o o
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(I'FNg), and this provides a neasure of CD8+ T cel
i mmune response. A second conponent of the inmmune
woesmazssi s anti body directed to the protei nsPof/uSkm®s/034798
pat hogen. The present invention, in one enbodi nment,
enpl oys reconbi nant virus, e.g., adenovirus, which, as
the experinments descri bed bel ow show, has been found
fragroerse 5Q1 08 fl 60,t100e250 408, F50; 400)ci50] M5 EBHedgth atd also intended
[ ne response, optionally as a boosting conposition
accﬁﬁ}ﬁ%ﬁ’ 'ﬁi‘ﬁ PLFSERiGaReHion 7§ %%a%\‘enés GAFeseRding taginpsteifanet all, of the
119 1L { Gidid ng an anti.bod
o A KRRt I en e £ molel A OOl Gl U0 product. By
a fibgaenthat deast 3Ry kegh, feexhapk, awrhoREHag@teds Whid include 20 or
viral,vect%r by G aham and col | eagues (G aham & Prevec
Mokt gentigypuvates cliers| the nugipotide seaenceepf e ORFO4ndoNiNg 2 modified
ﬁkkﬁ@%&ﬁkﬁﬁgg}g% Hﬁﬂ@poviruses are nbnenvel oped viruses
con P

al ni ng near "doubl e- st randed DNA genone of
ar oPwefertéd kicleiRemdrifiagaRhtsVor URCPresat PResRS tdcdifdeCucleic acid
by in vitro reconbi nati on between an adenovirus genone
mobp‘é@ﬁi Acakigs acritopethearinge pogions opf dheifilgvirtse strecterabfprotein.  In
partiflh! 3bn LERRI0 Shig Fhin@u® OB oGl erioR BRI sucteic acid
mole€iles @a¢dddily epltdpR-Boafifd dbmbingSofCAMIRGrRALARH (bR, where the
the permssive cell line, but the resulting viruses,
domgin ifotirg AN-teampinsil domin; theeeudimike doindia, therfgen ofeacaelsite, the fusion
ype d t replicate in a cells other than_the
pep Eﬁeig rﬁ§ Osnsl?lg’e Qﬁ? ncgﬁe%'ﬁaﬁaﬁ?%n?lﬂ’e %ﬁ" &P%mﬁragsf PapRnggdomain, and the
intral@ilule 'dbnEWs LR affecARihARAL thaldeN oY} ¥aRSIeh Q‘@ﬁoﬁﬁfsnglgcoprotein
shown to elicit protective inmune responses agal nst
havingnetruedasinn i geths catboxgditergritisc ke biviate thecephbiant i panning and
. i kU | protein (Jacobs et al. 1992 J Virol )
el Notgall & it vialy sREPG it 6%Yine f S0BrBIARH hereseheyydrminus to
deled¢ theldd9od-¥bil AbREW A Iﬂéﬁbﬁﬁ%-spelﬁﬁﬁ?g KWt doglg%n, a filovirus

experinmental work described bel owdenonstrates t
glyqepeotein kavingliantmcostion at e pabeentteinmnvests aelosd tenvsusien peptide
do recqﬁﬂ%ﬂana adenovi r us q% ressing an _antigen to induce_

nain;. £0 élglﬁ’&ﬁ)sém e -§ gang dpigaceplar domain, a filovirus
1y PRIREIA i Hab Rig il ' Y i
B R R P ruARo L e Dbk 16 i 'SP Yt Beavage st
fusiomtneptidy dossaipnseledfdodr dombina rand clembranespaimag i0d. inkdcellular
dr@?ineéQOOSt vaccinathon regi nes. the reconbi nant virus,
omiginy, a HIQYILHS, glypoRroteny haying, a tpiprationral dhe sathexy fermisus te gelete the
mud-AiRkE ' e, U i L edqoy -

oS, BRTAR JCRRR" SR 1k RUAF IRAR, RIURYeR) dopain, and
menghrenggranniigrank inteaveinlanddmsini Mnother edambletis b gROvHisAoprotein
h virus, e.g., adenovirus, optionally as a boosting _

AVIRE B AP HIGIREY BIFHEORF fetpting (i deicts the muginehl dernain, the furin
t et Al : ng | rac I { .

e B RaR b uaC R bR, STEL AR FIR meptggpeespanning

dompor, outhe intradelintandomd#idyvant ageousl y, the inventors found

tﬂﬁ% a %éccination,regLne using single dose

i MYt FRORET gppech fhe dRwantion rovidesapdustsis ecidnmalecelat Gommrising a

1 f . aeral i ni zation.
P SR ARGl ARG TR on oo
polynuclbotideria.a fitteip beid emdleduly 8NheQAvdnfiod e Ribed ABHRE By "stringent

]%gd enbodi ments enpl oys a reconbinant virus, e.g.,
hybriegiion coaditignody rigteadedamvieéghtf ancubatinciatg423€ | immaneolution
| i ti I or. boosting .an
compSRRTSRs BBt k3Rl BecY 2o BBPaorTRre). 50 mb
soditfeplRRbhase (pIPr7.6)Us | £ DenRie LIGRH 9o L 9eR:
geﬁ%ra asp()%ct 60)f t he present invén?ég&gﬁgv%ug%%’?@zo hg/ml
the use of a reconbinant virus, e.g., adenovirus, for
i nduci ng, optionally boostling an i mune response to an
antigen. One aspect of the present invention provides

a met hod of inducing, optionally boosting an inmune
response to an antigen in an individual, the method

o Y e
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regul atory sequences for production of antigen in the
i ndi vi dual by expression fromthe nucleic acid. A
wouaondslarosaspect provi des for use of a recombi NnBRAT/US2005/034798
virus, e.g., adenovirus, as disclosed, in the
manuf acture of a nmedi canent for admnistration to a
mamal to induce, optionally to boost an i nmune
demagspd rbeartd samoantpega DN Ay dbil@vadebly eas@ng the filters in 0.1 x SSC at
optionally for admnistration in single dose form or
abqugﬁiiggvi ng prior admnistration of a primng
co (o =y . i JMNUC] ei;c_aci .
cncoi o FReeQR: bl bhaiATl: &by i fGotde is intended
a pplynmlegideqwbﬁl DNﬂnoﬂRNAQQinﬁd&ﬁl@beatVﬂeﬁs%|abM@tCIS3ﬁucleotides (nt.),
ncl udi ng .adenoviral, or other than adenoviral, such
andmoze PrskeEatly st \gast abaps 20 git., stil iners pyeferably at least about 30 nt., and

evelyiRnt BRRAy Bk 107 T nbE e GBS e BRI or 1 o1
167BP &5p&fion St 4 @olyaneledfiss ofl 9821 RNAH %ﬂn%%rﬁ%a 4br Jkample, is

. Sutter et al. 1994 Vaccine 12:1032-40) or
intqngted 2@ gF mere eonfiguounguclentides Sigyn theaneleptide yequanceanti the xeference

 Of: . SU f owl pox or . .canarypox,..e.g.,, the strain
polyElRHigS 0P ofist R e RopE PR b e Ponygn & pdly Bisgmence or
a crhslhediytdretth, ofal RIPASsiMLUTMRICE R be iR &SI iﬁlé:ﬁ'l ucleotide of

stomatiti's virus vector, or an al phavirus vector. e
the iHenEemusedrto hiybridiag te o ppoiint dfemuwisic ecidpif itlseinbbifion, since such a

polfEROLRO oA BRHURE afiil Phae i Eo REMe elpyaBIE poly A stetch or
the t6RplegRhi ﬂﬁ@rebf‘(e@mm&tic@ﬂ%z GRY HSublAWYardgl %Bt\@PglgnéS?f ker

shoul d not be resi'stant to ‘an antibiotic use
cl i 4 indidated hereif,gruckianid erckanbanye ithe presins irventioni which encode a
referred to icillin resistance. Antigen expression,
flo B Fitefital P amoptet st itkdider Diiheriqtohraged g Hose encoding the
i8R deghere8lof $he Fifll-1eh tﬁm%& i % i
almli nmredi gtqe early e(CM\/ I %% pr ngilgffe’tgfl IES%E)%??% %b\l?}lr%fs’sequence for the
full dengthe retipeblidss tne rddditiomei sequehcash sustams ahsseaspedirg: afleader or
se tg)e gresent i nvention, admnistration of a primng.
OSSP S1E # G WGl Py OB SERPE?-EP LG SRIUENED ¢l athing sequence
of GRMRASIhHRNpENpdptifis! waldos Samad: *%R@%%r%eﬁt?cg}%ﬂséédtﬁg&% coding
the first and second boosting conpositions being e
sequganes, tngethief Methemiditionamnoneodingtshquency, iindluditig fdi@skample, but not

. _.boost i. conposi ti ons may be enpl oyed wit hout )
hmlébfglpgﬂ t"iﬂﬁ)élsf %‘80‘3%;% rAnd; By eRUPReeS, Pyrhope the transcribed, non-
tranSIHRAYERALes tRatl il ' L@l ' y .
ant hen a%(r(;eﬁoevsi r%tsﬂ 1%1}25 3?101$ irst s:?g J%l?l?igrﬁlg%ﬂr‘g]grg ?%@%1%’ ﬁlgﬁlgﬁig splicing
andlsmllglradwﬁatgm < glw;f d‘ﬂd e}kmnlﬁ( h_é,i ng%spsgﬁnfrlﬁﬁdiih'g QRd seddilit)HE thRNA; and
follo a further (thir 00st i ng, conposition or .
add%laﬁ%le“cvﬁ\’ﬁg}& X%B@?Fimcg&ﬁil%i lor pdditignal gimigp eicisks, sicheas thpse which
or.different vectors. Another option
proxﬁgéigﬁdﬁﬁ%rﬁgﬁn%ﬁésﬁ adenovirus, optionally foll owed
by T lpsesemteintertion fhithe reldfes o Saridatd GMNthehu€lBR 2ofd MbREIles of the

or both of the same or different vectors. The antigen

presgRy 1g¥ention) WhisH sngoderystiens, waalpes o deyivativesoolobe ifheyirus structural
i §j M., boost i ng .co Ltions € g

en SR, oS Ry AR M D SERBARY RERe 5 an vttt
varigft! isopeaded bge aNidverN alfEryiale ToFRS 04 eﬁ@o&uﬁ?ﬁg la&li®en locus on a

antigen in a target pathogen or cell, or a fragment
genql%ﬁg@%f orgpsi; déregps ﬁob@‘@lno B..adt,i Johw (Véileys&rSangs1 985 New York).

eni S . be enmpl pyed re efficiently cytting out .
Nonur%%gl ss%lélrggMilpnrgotV m{ss?e n(r;% i L}?ggaﬂflfléeﬁﬂgﬁlﬁwn mutagenesis
techgiqgéxli ng sequence in the vector or vectors. One or

nore additional epitopes may be included, for instance

epi topes which are recogni zed by T hel per cells,

especial |y epitopes recogti2zed in individuals of

di fferent HLA types. Wthin the reconbi nant virus,

e.g., adenovirus, regul atory sequences for expression

of the encoded antigen will include a pronoter. By

o o - .
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Sui tabl e pronoters for use in aspects and enbodi nents

of the present invention include the cytonegal ovirus
womesdBake early (CW I E) pronoter, with or w PODMIS2005/034798

intron A, and any other pronoter that is active in

manmal i an cel | s. Adj uvants suitable for

co-admnistration in accordance with the present

i nv8nth oarigtioihdude tiosesproiadedaby muoleotidé alibstinstiine, deletions or

vell tqlerated aqd effective in people_ including Q5
addstonspafigh mey yplvesene s appregpiclepfides: Mike cariays meyos: altered in

L TP SR 0 R R o b e

conBetvafiec t 6 ,noAlcongerative Vamdhd Sl Kiubsi@itids, . dd@@hs or additions.
Vacci ne 18:597 and references therein). Oher

Espesially pitfemrediamend thesn areshent subsitpéonsdedditions and deletions, which do
[ ' r hf 0 .cyt okines and :

rr LR B SR Py B LBELIER 420 rocuct o porions

theteot. eAlserespecillydirefe@td Hethisweghrd aVdoRsdragitvelsubsdons.

granul ocyte-colony stinmulating factor (gCSF),

gr aRethss prbodaranbpeiaige ievsntoy indludenustdin acif antlesules comprising a
E . necrpsis factor (T , .epi der na r owt
por et AT s REROAR: Sod iy 1o B3 iR B il ety o
leastLO6YE, D1%,98%Q Ui M98 §ddnicAl BCd HSclédiRleSeQidice encoding a polypeptide
Adm ni stration of the boosting conpositionis
havigegbe gigo arid kequsncanelin tmodidied dilovtsi stiusturad gennprofludtios fragment
remn onposition referably about 2-3 weeks or 4
thel\‘/%/(e)g S g%cﬁeog}aﬁé%q@fmdo?dprﬂlge%%ﬁ@%/th‘?thozO weeks, or 24

Weeks,a @blydlicl¥RflcShalhe 32 nU8EMRle SIGBERILAR! Yeast, for example, 95%
adm ni stration of single dose conposition, boosting

"idesdigplo 40 i referense npeleotidegsequerpesintoding k Jilovitusastmsiomd] ayene product
- i zation. Intranuscul ar. adm tragi.on, of,
is iR P 2 Pl sl i Pofmu ey S Adciswida thg reference
HiicB ExBep? RA tBe hOlyhid1&Rideds o1 Ve Ydit mutati
SeqpI gs m'Xd IﬁDI\IA. Anbaly?er nat iev cg_ﬁ]i%;net8 @y&g 81%2? hgqﬂ\ggg Il@élg mutafions
per ieafled 09 onclgetidaseoft the adfeianics necleatidd sagmemre @icadin thOFAola virus .
suspensi on (using, .e.g., .Biojector(tm r . i
strupESBTG Aadieh o e G i g DaRycliotil hgving s mcleotide
BGRerAARER 999 NabiehniAye p %
° Powder j ect ), /EJI‘ ovi di ngg}éolr%f%a&gcgf %‘%ﬁ%dﬁgééﬁﬁﬂllCS’l H%atf)l l“;// of the
nuclgotiges is dhehsfarendelsequedoe may badeldtedatr dulstiortedy@ith Thother nucleotide,
woul.d be a .great advanta for, a yaccine that is
or arfuehes O AUcIEhtifes 5P 66, Vhpt the fotalnuclaBAER R theraerence seauance may
be Wdribdaint i bt
© 1i nTuni zzfte ?%ﬁjgfe?arlﬁg%g Iﬁ%elyeat iqglggeg?h%gggﬂgfF}hgnrtefe\ﬁnrcﬁss gduence may
occarazt the Shoc Shishmslakbdosiionsl of thandfetdney noelBotids sequence or anywhere
uf actured reproducibly in_ | arge quantities.

man [ [ . .
betwepn thasedermpinal pasiions.dptesbrrRd Sl‘th‘?féﬁ‘%ﬁ@luﬂ]éh amaps Aesleqtides in the
i . hi i I ] r
et SRR LAt PRy S RSl e

whi Asha peetibat neatet,rohdiled day particutirmneleicesRDMSRCulENS at least 95%,
(y’ ndi vi dual may have a disease or disorder such that _
6% el ety 8F 9P hcidanitqalytnthg rategrase nueleetideofeqnence repm e determined

/ . ' [ nefit orsh a . .
Nt -
Seqadtite PAsdlysid Packape,| Verbianes @510 0R4, aGdnetic CBhipBted TRBLAL Bniversity

i mrune response agai nst a_pat ho?en or disease

an
ResepuelyPark; 7 28eipuse [nived Madisopndifis. 3371 b)y npestitaisei thedsed homology

' isQrders t _ma eat ed. or prevented in
slecfifty SRR i I e BT AR o e S i3 4527459, to
findVht GRstadeetidAUBE61REREN TRIEM thloadkqBeRES! %énvﬁs'ﬂé Bestfit or any

t herapeutic role. Conponents to be adm nister ed n

othes ciegnaten caignineht program o edeterionine wlietirer reaypatieular sequence is, for
formul ated in pharmaceuti €@ conpositions. These
conpositions may conprise a pharmaceutically
accept abl e excipient, carrier, buffer, stabilizer or
other materials well known to those skilled in the

N o

"
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included, as required. A slowrelease fornulation may
be enpl oyed. Foll ow ng production of adenovira

weanteiosfiss and optional formul ati on of such paPCTaiISE®35/034798
into conpositions, the particles nay be adm ni stered
to an individual, particularly human or other primate.
Adm ni stration may be to another manmal, e.g., rodent

insBHEd) FBYo MBéiBRal fAk referdddsBtQiencd UbdtRadinpi 9, the Pok¥eht invention, the
sheep, goat, pig, horse, cow, donkey, dog or cat.

parpggiers J€ sel Pbeourse, gaddy thatabe peicantage py idphijiy ag caledatied over the full

tenfifribe 1To@RRe Bbcloctiae Aeplenct SRF AL BB i IBBHTE ¢ Sonin, 5% of the
totd) ufPesoORIcRGHHBEH AN deferbitieSepRinbg aWibiveiient to show

benefit to the individual. The actual anount
adniThé preseaidapplivationaisedirastedt tormictaiciasid wblecules at least 95%, 96%,
dmini steation. will depend on the nature.and severity
7% ot PL eitisets herDiFterdl sraturs deorioed e Rpicencode o
pol§pdptide ﬂsﬁhg B0/ RMABSRIRBPeptidd Sty higy "tagﬁgllpeptide having Ebola
responsibility of general practitionérs an her
or- Medbhwg) pelypepdids , activity"nisaintentied ipnpyptoienteakibiting Ebola or Marburg
veterinari.an, and.typicall akes account of _the X ..
polGRari v Toet PR B olomeal SRaY. ForOmmAnP polypeptide activity
| peliniiduRl RAtd hBiokddi i9RY | MEE ¥ ivi
camof adm ni str at ihgﬂéegnlgll gltoﬁdegtrl&# g%%lgﬁé S\Iég%v(aﬁ Iieg&;tgiﬁf)ﬁﬁ%g activity,
conpectixtn hatwear 6P1 BExd G2 and tortiibuti@ctonthe desnaiod of the stalk structure

rotocols nmentioned ahqv an be found in Rem ngton's,
of PhgavinkBepRnIeEs a1l dhe 395 & rpogaaePfil acteyiy) by Mecrgage, of in vitro
HO8Ritv WhiRR& kLS i i;men, DNA is admi nistered
Cyt(pre%%ra]ly ?nﬁgéﬁggggﬁgﬁ at a dose of 10
m cObgowass due tdtherdeptiegrografthengenetic oode, b bDwmthaby skill in the art
denovjr¥s (preferﬁbly i ntranmuscul arly) at a dose of 5

will immediately, reqoepize that) e pesbeiont theneideaseisi mplsqules having a

i f yfoedgedie gps et ed | - Kk ck . :
el 0% 5 Choe PER0L =5 Lo Skl g s
destibedehecgin twill Rhagletahw@ehiide"Hanigebotndr MakRirKpdlypdpdide activity”.
xampl e, may conprise netal or plastic foil, sug% as a
In pof.stipee gggiperaihyagipnts qfathrse gpclgptidse smengegyalbgncode the same
. i r . . . .
poBEARTRSAEA e I8k 9Bk s BT S et e s
descritddi cvaipapisonvaisay.olhwelll be atheeidcognieed Biethe art that, for such nucleic

.simul taneously or sequentially dependent upon the
aci¢ giplequissrthptoarsenot dgeanernte patianjs rayreagonableormlaianill also encode a

t f ti ur pase ut e .
ool TR 1S58, AR 98 v HISHARRLLE R P08P . Bl s
artibanvie Sull @ aivhRNofmifi® abid iubstiuiddnsi tARLEIE eltR&IORSIE&]Y 6r At likely to
. antigen of interest, e.g., protection against disease
signgficaalyrdtgehprotedp Snictipe (b dreplasing enesaliphatihaninogpid with a second

. | I cine Efficacy in Nonhuman Prinates To
dqﬁ%@%ﬁ%%géhﬁﬁptinal Ebol a vacci ne using rAd vectors, we

fi rEdr exalp¥e; gahidiME BénckMin® hel teFnalte ¥hinetypldaBy silent amino acid
-transnenbrane donai n had been renoved. Though we have
subgiitatipusuis| provided it Bawindt Udet elt i18A0 Stietbre24f1t306- tBdi®aiwherein the

elimpmpnates cytotoxicity.(Yan Z -Y. et al. 2000 Nat
oty MR Glsc ey Rl i in gt ke ity TG oo
acids, elimnating many potential T- and B-cel
epi topes. Previous data suggested that the in vitro
cytopathic effects of GP nay be nediated at or near
the cell surface and require transmenbrane anchoring
of the protein (Sullivan, N. J. et al. 2005 J Viro
79:547-553; Takada, A. et al. 2000 Virol ogy 278: 20- 26;
Chan, S. Y. et al. 2000 J Gen Virol 81:2155-2159). An
alternative approach to the elimnation of the
GP-i nduced cytopathic effetds was therefore explored
by renoval of the 26 anmino acid putative transnenbrane
and cytoplasm ¢ donai ns. Di mi ni shed i nmune protection
of a nmutant GP | acking a transnmenbrane anchor domain

P p— . N I T . Y



10

15

20

25

decreased in animals receiving the DTM Z) vaccine. In

the group vaccinated with 1012 adenoviral particles,
wonraicdstizge i munity was decreased by 33% and BCTAB2005/034798

by 66% indicating a substantial decrease in efficacy

in animals vaccinated wwth DTM+ NP vs GP + NP (p <

0.05). hi a separate experinent, 1011 particles of DIM
PoBRipepBdésain Eprdogndnitdt ect agai nst infection. Analysis of

cel | -nedi at ed 1 nmune responses showed that CD4+ and

CDg Tire cigv¢ntioas futhse provédes pr Blowius inelypeptidmjhevingythef amino acid

seqieeiniane Duffepac adpk eI ha e dndibgms slrugtural gene,
or M‘b&ﬂhd‘é*&% elygéﬁfc%%ﬁﬁ)ﬂsﬁgsdtgow&%ere@ma %1@&@@&)§| c

| 'ul'ar “résponses neasured by intracellular cytokine
(TNI?t wjll beceeenied vertke iartdihst smgwlamhabhequmas of the filovirus

oy G AR5 TRt e o o
prdfih S"i‘f 'sﬂc(ﬁ &1'ffe§‘ern§e§"§f &qtﬁ&fﬂéaefr@%ﬁefngla%d iV aald'e ?%%%ﬁbered that

animal s (F B, right panel) tralizing ant
therd wdl lse wﬁtoal hremz ormaihd preteia vaheleddteinineg ectbrityur vi vi ng

ani These resul ts s ested that_deletion of the
”ﬁ e AR deherind c‘@glav%sc?%gl e’glp’va%fcpo Iypgtide which
r [
Shd*@?‘.‘bﬁ?a%h%l‘éﬁ%?ﬂ?ﬁ R e SR SRl fBfons of filovirus protein
suthastthetpmmmvpdrtlnorfs d1ékd1s&ﬂclmlm Sucl divtgntéRichnid ddRtiois, insertions,
e previous experiment, a |og decrease_ in dose of t he

mvgtscozf > TPDRgHS. FaE Eynes Uit dstindisated reuidnnga poussming which amino
t T
sl SRS 0 ARl SHEABh LR Bevie . ot . 1990

‘&ﬂwmdzd7&BD6n610rotection agai nst Ebola infection, a
dose-response analysis was perforned. Aninmals were

| md RS deP e AT RV PRk the peippentidgrad thgpingention may be
1) gﬁ? {rrlae‘? 10@%}@ 8{5/ ﬁ%ré SO ié‘gﬁ}l& 901& ?ei]s?dugg Sltess%{rgggr%t{%\ﬁl Ivsﬁth a conserved or
norle&Betikd kadifo @bldgfeelﬂhe (prefdigble ascﬁbél'lvbdi Bgend adie %dldﬁﬂ: and such

was uniformy lethal in the 109 dose group (Fig. 12A).
subgtituiesl iR Acidogsigye maaquénaafs@,cwemewmﬂeéém the msetlc code, o (i)

, oné;l%%r:ﬁ/ Sné &f mglle of ¥id a\ﬂ‘lﬁ{hg%%ldarn&a@es 1nch|?5 I'BS* l‘é.l ntggroup, or (iii) one

responses 0 were unr ermr
in ﬁvﬁmrddadld@alemmmswds‘ e fubatLHOl the tn &WROPEN S AEBRRA WS Sn IgG Fe
(Fig. 12B). CD8+ T-cell responses were simlar across
fusmcr@gm peBkide o leagss or saurelpty Jeqrencher i sgaeence edpdnigeemployed for

R N N —

deﬁ@‘tﬁ%ssaﬂﬁeirﬁl(%ﬂ W/ 3bdidd RBYWItERI AR kSopkbfttheseBkAASN the art from
that survived Ebola virus challenge (Fig. 12C left).

ﬂwﬁ@mbveﬁhﬂﬁhﬁre was a difference in nore than one Iog
N _Survivors

18 fisted shitaes S bR A i iRnar R i dpE&ivalive amino

aci@ YOSERItonS thd@o FHGlenifARIP afTBY tROFSI8IBIR aMilily of the protein (see
protection for this 1nmunization reginen. Neutralizing

Tatdat)body titers against GP did not differ
significantly between survivors and fatalities (Fig.
12C, right). These results indicated that the
threshold for inmmune protection Iies at about ~1010
rAd particles. Therefore, subsequent experinments were
carried out using this dose to increase sensitivity to
detect differences in antigenic strength between
various inmmunogens. ldentification of GP point nmutants
with dimnished in vitro cytotoxicity that confer
effective i nmmune protection W sought to identify
ot her nutants of GP that do not exhibit cytopathic
effects yet retain native @ptigenic structures when
expressed in vitro. Relatively conserved regi ons of GP
were identified, and point nutations were
systenatlcally |ntroduced GP protelns bearlng single
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toward di m ni shed survival in groups with | ower

antigen-specific CD8+ cellular responses (Fig. 13B,
wondla7qanel . Antigen-specific ELI SA 1 gG was aCTms2005/034798

stinmulated in all imunized animals (Fig. 13B, right

panel ). The results of this experinment illustrate that

NP may not be necessary for protective immunity

agai nst Ebol BableAe Cohwnvaive Arhab Adid SBalystithitiongi sh

pr ot ection—when conbined with-rodified P irrunogens

at t heAromic | imits of pro;ﬁ@#ﬁ&@hmﬂﬁtineabseéfsggala

virug out breaks are associ atBgptiphén hi gh lethality gdue
to the absence of treatnent| Dpbsioes or a |icensed

vacciN@nizepich ARlMe pri m ng QQquﬂg;xg@ﬂor boosti ng, as
wel | Jas rAd al one can conf ergpRigLgddi@n to I etha
chal | j AT ]
humar| “QP¥83¥e (i sbert, T. &1, 2003 Am J Pat hol
163: 2347-2370). The rAd vect 0P ¥%€ci ne conferred
protdction in an accel er at eldbB | ne reginmen in
nonhyMéenipnizalsle PolarSul | | van, Asparapine et al . 2003 Nat tre
424:681-684). Al though in v|Ghtamaipbopat hi city has been
obserlved by over expression SdleddegitmeG3 one of the
vaccijne conponents, we have ggipeSeen toxicity in
ani rm“ s vacci nated by vect orf,.2xRLESSi ng Ebol a GP.

Howev b this-hypotthetical—conpttcationtas
been ﬁg‘i"%’ggrd@%gB @'ﬂf‘cx/o AP 1o el ininate in
vitrg cytopathicity yet reta@ﬁ’c it i geni c properties
that |are necessary for protleléeiev@ng mmunity. Here, the
efficdacies of different forpkeuwineGP were eval uat ed

usi ng doses at the threshol |dPotlingrotection in the

accellerated vacci nati on nodeValind have identified a

vacci r?lldi’ﬂll@mﬂﬁ iRased 1N Vi g{Qeipytopathicity that
retaiined 1 munogent city necegighy,;h0 Protect agains

Ebol a—nfecton—We—find—that—atrternativeforns—of

confer differential l.mmine protection. Deletion.of “th

G OF SEHenBr SR AL D oP hES G, Rekist i, 108a make
depbfdstdromadehbe, 2R%i1de those Msbribdiabo0s. GeRARTY ﬁ@aﬁﬁéﬁ(t@ number

vaccine was | ess efficacious than wild type GP(Z) In
of aprine ecitlisnlgstituions erreny i veatdeviataiohyepiidd wdl ngbe more dlagm 50, 40,
30 ?ﬁlid;l ar ,and hunoral inmune responses were

’hd tsioﬁéui shabl e between groups receiving the _

di f A8 4cidITRURS BRI ifu HBBpehtits lof RRY BBdeny BfvieAidd bk arelessential

quantitating the responses in outbred nacaques may =
for ofvnctinre cowrbeabdentifigd thy ingshedsf ymowmnine theesporsues as site-directed

resoonsi bl e f.or hi gher survival. ternpatiyel T .
g Por TG TE: PRERe ) (HPARERGRnte WED | 1as Seience
244 TR - F38). "Phe %ﬁ@lt oBtRY iﬂ%ﬁﬁﬁé@sﬁsﬁﬁﬁ%ﬁ glafine@itdions at every residue

antigen-specific 1gG or Intrace ar cytoki ne
in thesyptesks Tikeirewltatgadutayt molscalasi appahen weteg dar biolbgical activity such
exanpl e, .the transnenbrane: del et profein is,secreted
o5 RAEPID] RIS oHRGrih PONEF QI BKE A 2o 384 G REIOR o the
0 i [ :
o R e neftd X pRlypeptide
actifity By dadrease o€ imnglro pgtosdxicitt wihike seiadhidg dnmunogenidity. E71D,
with reduced in vitro cytopathicity. Recently, it has .
beehha pefyeeptides ohie MreRelt ygHtm &F capveditlyimsorided fpan isolated
ir 4 0 I neking : j et al - .
fordy 1 By 6550 sboRfuET i MERRARE AR RdE refioued Wi is natve
envdM@kap eTHhsy aqlwiepiite pydduped hiddot yoredined hethiry b rec@sbinant host
such as HV is linked to receptor bindi g% and fusjion
cell( Bagnnsileregh isalated 1990 @ugpoges 6f o presary- inganion.  Alsg; indended as an

ITE T IR Ty S —

Mar burg viruses il lustrateléhe inportance of

devel oping a filovirus vaccine for human use. This
report shows that protective innmunity agai nst Ebol a
infection is achieved in nonhuman prinmates by the

o, . - Y . L ) o o o a o




10

15

20

25

30

Exanpl e 1 Vector construction and transfections
El / E3-del eted, replication-inconpetent Ad5 vectors
worom/geser ated in PER C6(r) cells (Fallaux, FPCHUS26/034798
al . 1998 Hum Gene Ther 9:1909-1917) using a
pBR322- basedadapt or plasm d pAdApt together with
cosmd pWE. Ad. Afll111-rI TRDE3 essentially as descri bed
frore| sseebbimatt-aose ogid or Mnative eburad.. Fadexdandbld/i & fdcombinantly produced
75: 3335-3342). The adaptor, plasm d contained the |eft
VersF;@qu of the gﬁovgrﬁé p,qb@e@tg}%gp@ th @}gqsg)é\pp]@é §u11ﬁ@;i5hy the one-step method

I dth
dos et S8 Blork RBRER 8¢ PATR FEBTI 4 Ss11 6005 in AdS).

EboT}@ GBlypesRts Nef ﬂﬁn@%sém rlﬁvé‘dtibﬁeﬂlclddboat B/peptlde comprising a
expr essi on cassette in the adaptor plasm ds under
polmeahée haying theaAmise aeid sequsnce pka mﬂda%df ﬁipmmsmgmral gene product

gar Foan
or RGP B o<t AR € TRifio el endy s iy g wel as
pol@gh@ﬁ@vﬁ%h archt IG5 %Al EANSHMBER [FERAILAS ﬁ‘iea@i/%%, 97%, 98%,
ransfection of |inearized pAdApt - Ebol a "GP pl asm ds
or 9% édamsicalvfiot thogendestiiibedabioye dnd elsmiidclude portions of such polypeptides

it 55t 0o 65 B P Barbsd B n

(| 8yt QEBBEptidRER: fah &8idoSaMBr & ﬁéﬁ buserd étn f@v@%n le, 959

j{errgnlt%’gdpwlth ‘%% f et al b%w ne sercum GIa pe, %

'fldanncalbacb edekeren8? @uimy acid seqrichce df at lﬁlhsfplfmerpel}@aphdbﬁﬁ%’mntended that
ous rEﬁ |natJon l. e erati on of

C2. Hanol o tq th
the (i A0 S aP0R o (ROl PGS i o e ERRRe truence except
that! 8 %b%eﬁ@d&saﬂhé’r%%nﬁ“fn‘cfdd@ %'ﬁkfb Arhi¥b tadcROartlird ety ﬁxg PaE each 100
and agar overlays, and Ad vector clones were ana
amihoracyis eehe ecfaredcexpinesaiid of die filkwirus anbyeptale. FInsothervxeords to
cl ones wer, lified for large-scale production using
obtaspg mpt@%% pWng an Agipo .aﬁﬂesegla%fﬁ 2t Jopig) ﬁﬂd?qtlﬁélk@ a reference
isb ]
T e P O ERPRAe seqpemgg may be
delemdjorf substith et yndtir emico adé.cortd menlokr alf ymiiso &ﬁdspjp to 5% of the

0]
tota 2\%}3@({? e\g\;élﬁgls 21} %pgo %glllc%l %%péqsgs/%g}la %glg}geltrged;{trol {}{eerdeference

seqBs THeEH SR, ls%h @he(ﬁé?e)reﬁde € a/ddac%ﬁr IR Gl or carboxy
ani on- exchange per ornanc |qU| romat ogr aphy

ternkiasle gogtiome £ rthdseelfemnoe ethine sac{Blsaduredtd of. ayiivhete Bbtween those
1997 Hum Gene Ther 8:453-465). .Infectivity was

termiagle PUHORY m@rmﬁeﬁls Pl#gergtpﬂwe@ilq ly amepg sieeidues in the reference

e e e
bl dAs a ﬁfaetwai a’ﬂitﬂef ,ywirthet gy particdlaepblygptide & avdsast 95%, 96%, 97%,

Jconfirmed by PCR ExpreSS| on vectors_p i 012, pGP and
98%DPM & b‘@ﬁnﬁﬁalnﬁ‘? aht Efasieaiamiae Qi evsaEerser ot difotdskermined

conk oy S B8P, 5 R B PNty A s i Wiconsi

Seqd&ioetAﬁJa‘lysfisf @m@@b,nVeﬁmnds @5rl Unfx, 6@ Enctibg omucdr @ilod G% Oviversity
esti ng?vvlth M / Kl enow, and then fusin

Resq'aﬁ Paky PY3 ﬁ@em e Madine Bs.a13748). f When esmg Beﬁﬁt pioany other

Cter 93 hunan errb
seaffih 3Bt riigh B MGl PR e et TR SRR BF iy imstance
95% ffénfiedl 8 a BsReicEe feghidh¥e &3 to tHeqR&eBIChY @] Be parameters are
neasure protein expression and cell roundi ng were

set, pé m@nsmoh thap 3l pasténtagei ctﬂ1dentgy Mlpdatedx@wer e fell length of the

usli n |um ho l.nvitr

refeEip Py i SES et G PR BPROENOF P SYph g fpfal mumber
of af¥RS &S rQMULRH BY ?éfe&%h@éﬂseeueé%é%@%eﬁol | owed by

Western blot wwth a GP-specific antibody kindly

provided by A Sanchez. Animal study and safety

Cynonol gus macaques (M fakgicularis), 3-5 years old

and wei ghing 2-3 kg, obtained from Covance, were used

for immunizati on and chal | enge experi nents. The

rmnkeys housed SI ngl y, were anest het| zed W|th

a ] - .

o, . I s - o o
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1995 (Jahrling, P. B. et al. 1996 Arch Virol Suppl
11:135-140). Collection of serum and bl ood for viral
woaem/amds ELI SA titers was performed as previ oBRETS2005/034798
described (Sullivan, NJ. et al. 2000 Nature
408: 605-609). Flow cytonetry and anti bodi es
Transfected cells were collected after incubation with
PBSI{ 3ndtNér EHEA) 1R thveGoD BEdAke ﬁdmmbf e b&g}%ptldes described
rabbit anti-sGP/ GP serum (generously provid
hergin @dnehkeadt F0cmido amda ateé snooe preferablyaé laast $Osammoac1ds Preferred
washe Wi ce wth e-co PBS con ining 2.5%feta
polfQ3R 8 By BiRre HEuBoBAR BIMREDHOSS BREGHEgH: saftope-bearing
poﬁl% %fdﬁﬁoﬁﬁ%'s@xgﬁhfaﬁ rOREKS o phTURLRES eagbortmns of the present
oratorl es and Sigma, respectivel y’) for
invemt.mn: anclidd Ipolypdptideswashprising /ﬁnabyjmpe -bwasing ochﬂmmﬁemf a filovirus

usi n a Bect.on i ckinson ol or i bur fl ow
Stf%‘;‘??fé olsin, Wfﬁﬂ%ﬁlé@l%é‘% @1& LR @a{nrﬁléeemwarhke domain, the

r@o% \Fa:gé N%B;vver e @g%ggg&w 1" Eibof'(gﬁgpég#i pg%n%lBB e, fembrane-

spmm@rch)ﬁta&m tagd drediniracdinbi €cdmain, 44d anytdolmbmsalon,%hbréchﬂ’ fdrekample, a
i ncubati ons re carried out at room tenperatur
filgwirys glycpuotein Ravingadnuyationatithegarbaxy erppwsde rsi@mwhﬁgnembrane

oA gBEEh B S AR AL T Poon e

carbbthtettigude dedekelie yiletiofl domath iﬂdmémbrané\fspﬁﬁnﬂmﬂhﬂ@acellular
plates_six tinmes, goat anti-human L'\!eng (H+L; Chenico
dorpaifed lﬁlfawrt@eslyc@@mt@gahaé@gt pirpenation mwcq@@mxfﬁmgés waéelete the

fusg)%eg }gt?de E %ﬁCtdﬁﬁQd a tén(gogx(f% n. %12&1 %q%nk agsﬁlt egif qntracellular
doﬁﬂﬁlh! etfil&ahs g_lﬁb@ft&mﬂ 1iingha triicatib Wt the &@ox@wénﬁihﬁs to delete the
optical density was determ ned. A panel of normal sera
furigeedeqvage Hitee Frstdnmrentife d%@%lay‘?%]@@ cpd [dpsiefre g@nd membrane-spanning and
1nt1iNgé‘l[‘uﬁaa}l Idg g %ﬂ& ? Qrﬂgwgln aglgrgo SI‘OtEPnOilgVIEg\(”ZérLEIFa?tPO%O%%’ 'ﬂle carboxy

I Vi ra vi rrons were
terfl 86 'to D@elete YBO gnu@ﬂ-@&e-]do‘ﬁhdiﬂ fuff: 51@%5%} fuﬂﬂ @bpt¥de domain,
293T cells were plated in 10-cm di aneter tissue
coitedrqoilrdonfin Haad ragrabrenerfsbaipgced irfeacalylar demaiby Agwihs grample is

o RN Bl a B bk R M Rl BrBohY BORRR i he mucin

lik&\@érBaih! Mehes cRavAp¢ai] Ubusinppdtide ddnfid, e e1iedBd domain, the
with fresh medi um Forty-ei ggt hours | ater

membp@ewamnsd@nmmwrrﬂlﬁgﬁmd m@op@@ln virus were

h t t.h
£ 1 VS pBhipgptidey dicBe BIBIER sf bE PromieB® RS ArpSp Y RiRGA! means
(HEURRaNS RART e Phorsned 2. 319YETS 51 Camb e m&andsds’ Multiple Peptide

plated in a 24 well plate 1 day prior to infection.
Synlfhevsms (BYBEK'spmeess is risadritted dinaly.S3 Aat.f Np. 4,080,311 ita Hduehten et al.
9% esence of serum fromimuni zed cynonol gus nmacaques.
(%fk culture media was removed fromthe cells and
r epirpe ?iieéé‘hf hnxtetﬂﬁof{ ! a[lébs /rélﬁtrek‘%ngégt&s' thcﬁemﬁu?l% eieCnicic acid
pol ybrene (Sigma-Aldrich, 107689) at a fina
motsoniee wif rtht !pmsemfmﬁenj@hnhost 2llh (Whlsh pmsgernetléaéblt éngimeered with the

cells were lysed, and assa Lucife Assay
rec E{ném 9SSR, thﬁmﬁlﬁm%egﬁ Ovirge PPLVP Silices oF ikpemgnigfhereof by
rec Bﬁl%fﬁt% ng a Veritas Mcroplate Lum nonmeter from
urner BI os(il/hs%tg'errs. Intracel lul ar cytoki ne anal ysis

Per Thépolyhudieminids nayol foliedr tocelécor RBdthinger eelectable marker for
i sol ated from cynonol gus macaque whol e bl god sanpl es
Propyeatien an athost @mralm 8 qsmlsiwﬁqt@ws falredueed i a prrsinitate, such as a

colfEhR R RS, AR o P Y bR A aloris a vires,

brefeldin A and either DVBO or a pool of 15-ner

pepti des spanni ng the Ebol.agGP Zaire (Myinga strain)
open reading frane. The peptides were 15-ners

overl apping by 1 1 spanning the entire Ebol a

gl ycoprotein at a final _concent ration of 2rTg/ m . CeI l's

' A NS ™~ a2
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1. A nucleic acid nolecule conprising a pol ynucl eotide
encoding a nodified filovirus glycoprotein (GP) having
wabkode@azisgs one am no acid change | ocated in a reCawiSy®5y34798
conserved region of said GP that decreases in vitro
cytotoxicity and retains inmmunogenicity when conpared
toin vitro cytotoxicity and i munogenicity of a wld
it rrl‘ayrb% fackaped v i usidg ahhppropeiati packegidg well diaalaed dhen transduced
aim1, wherein said ami no acid change is positioned
ln’fOlhq)StWélSI\I-term nal domai n, excluding the conserved

CYSh, AR GRLE RS Wt RO T) @Rl Spropge,suh o

the ?ﬁage@gmb@ﬁPLgﬂomﬁ&r th6 E. 0dl; 145 trposhd (40 ,prcﬂﬂoter%?the?SiMO early and
: 7, 78, 79, 80, 81, 82, 83, 84, 85,
lategﬂ'omeigrs eg@ prgmotegslof @gowg@ L’@ﬁs tg gamg@ fe\g7 Otbg suggble promoters

WIHJ%OKHO t]lelédlleffl)ai‘hsa%g éT‘he%e%%fes% %? ’co%s%bts ]Vgg ’ful%g%co%% sites for

tran tloiaﬁmaﬁ&ff terhfination?fnd, 3 the tZBcriledOegibad0a ribddomd Bihding site
133, 135, 136, 137, 138, 139, 140, 141, 142, 143,

for mns,latm Thet 8oding portioagof the gnataworanseripts espressed by the gonstruots
155 6,. 157, 60. 161, 162 .163. .164. .165
wﬂllzf@fer%@sf indde i‘ glafe inigiion 1hie BSHming i §3gmilgn codon
7 &r UAY) & ridtdl; %&% nb@3at #B%endl B, thd 1ypkgﬁd to b
Msuc?f%gr 190) P91 P102° 193 194 195?11 196, 1?7}’, 1 8,e ° e
trang@G:d. 200, 201, 202, 203, 204, 205, 206, 207, 208, 209,

219, St et ol it S Bl B 3R
a%élz 23ch neafers Zﬁl%ludg?’@lhy&%?olat%?’%du&%% 0249601%34:%1 rédidiance for
244, 245, 246, 247, 248, 249, 250, 251, 252, 253

cukyétic 2685 culRE6 and Satracgeie mplmm; reglance @Qneszfee culpging E. coli
65, 66, .26 268, 269 27 1, 272, 274
61' geyefeng7 Gpﬁglt 2% GX% GS é) Zapplz)é)gatez tS %gjd62§8t are not .
limi% to, %géemﬁ% Is %881 % colzzg'%ﬂepl%cé%ceszegﬂ Sa@rﬂgneﬂ%%hz%%%um cells;
00 In Ebola Zaire In an exenpl a
fun@rtreﬁs ach aoryeass petsli ingect he]ﬂSSuI)hl as Drdvephist S&lané Spbdoptem S19
sai d GP. The nu | ecule of Caim?2,
cellgnanigioh sl s HoCbeh CDNaml Hebepoaaera ool pt plant cells.
Ap@"aglqatp Qe Wedfunks Ghd @91%11{15}15@%? kg %%'VE QeSdbkd h@iﬂ cells are known
xenpl ary manner or correspondi ng thereto in other
in thé @i ns of said GP. 4. The nucleic acid nol ecul e of

Claim 3, whereinsaid mnoaldchan is
GLOAMONG VEB*@lfSaPIqur‘ieé USG, Ha ?W Hf%ﬁfé pQJi60, and pQE-,
t r
avafie HERABhl 85 N Rudl Ph %ﬁ@‘t gfats, BBk WRotors, pINHSA,
pNHD6H, e 3fA, bNH%!As at@flabke fesra Gdachgbiye; tahé piredoar pKKQZSBQoKKZ%—

ID NO1, SEQ ID NG 2, SEQ I D NG 3, SEQI?II})_@:}?
3, PRR&40, SIRETH @vr«lybie &onsﬁézaanxb gAmeps PEsf tlﬁgvectors are

VATV AERE B0k il By TG SReEhd an psvics

pBEVICEMIS t-arfiop S Iradhi fabidf 6l Fhatmhda. GOthasunalde gegnsevill be readlly
taken fromthe insert of SEQ ID NO 1, SEQ IDNG 2, SEQ
appa@nmtbe sleEc;i MBSO 4, SEQ ID NO6, SEQ ID NO 7, or SEQ

t hellﬂ\l"gf’aﬂdc oi?%g n?s&ggav: Pt%% ﬁésﬁ gg eﬁegeo/ ege%{)ﬁyjé cium phosphate

trarRpetish, CD@Q&EidéMaﬁCHﬂe@latgd amsfetiok) @ht[ﬁind--l@ad—ﬁ}edﬁted transfection,
pl asni’d DNA conprising the nucleic acid nolecule if

eleqmpowlom wanedudtiop, irdectipny @rc@thw matodyi Sueh ssthnds srgqdescribed in
th | i d | | f
mayi kR ebBfosY rEGS: Ricth ot A KLl BT ROy Ty Wolecular

1-6. 11. A pharnmaceutical conposition
Buﬁ% }?%gﬁg the nucleic acid nol ecule of any of O ains
1 6 or the nodified filovirus GP of Claim7 in a
therapeutically effective dBse. 12. A vaccine
conposition conprising the nucleic acid nol ecul e of
any of Clains 1-6 or the nodified filovirus GP of
d a|n17 |n a prophylactlcally effectlve dose 13. The

o " N AN
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nmet hod conprising provision in the primte of a

primng conposition conprising the nucleic acid
wounbmoatssof any of Cains 1-6 or the nodifi edPCT/US2005/034798

filovirus GP of Aaim7 and then provision in the

pri mte of a boosting conposition conprising the

antigen or a reconbi nant virus encodi ng the antigen.

18 TH'eh ﬁld‘mﬂub qd)l}qfep‘adtgs @in lﬁé adcosertd-ahd, pustfredefromt fe€ombinant cell

i S man. A nmet hod, of maki ng the nucl eic

CUI‘%IE‘?S&erﬁ?le@ﬂV@ methém lr@kud@gamﬁ%m@weﬂ st pisethapol precipitation, acid

extlaﬁt%pr?r &0 cﬁﬂ)ﬁpehn%ﬁa@:e a&%rﬂat@ g%gﬁf g&h%g}%lgy%eﬂulose chromatography,

recoﬁb natron wt rus

hydr@hoblei mafgradllohu&hﬁdaﬁmoge@wf affgityn uairein@togfdpﬁy, hydroxylapatite
nol ecul e of any of Clains 1- 6.20. A nucleic acid

chrofpptegigpby wadulﬁ@tmsé@orr@tmpby Sost preferably, Sib peyformanee liquid

onSER AR 59 1P R 5t SRR TS fy B e

invétiod ihyRee fiatudMi gf éuﬁqu Pr8ddcfs3 Bro @Al 6B chemical synthetic 6)rocedures
-40- NIl H316. 00l V SEQLI ST. TX SEQUENCE LI STI NG <11

andcm@mwmﬁu@d IHEecOoMbirEnt Svhmwsdroml\ﬁmmryotm\sr eukaryotic host,

1ncl RE%ENTED BY TH EEEYE%@TY PA =Bln59° E%EALPTJQQ}? aDn cells.

Deh¥ad Ql@ilfrﬂl@a'hbét { ¥ANng, gd}hbné(r&n @BAbR FBbedure, th
eﬂul\;gr% Ggudsmt Jaaem%lsl(aygllie1 Garrf/z. <1120>9,r03TIM ore, e

polsprodiesrs ﬁu@pma@ntum@nnmﬁmrue@iwmammor&mwe ANDeIgtbiFRted. In
| RUS 3 | 16. OO1LVPC <150> 613, 8

addiji, Pg EI%‘ ‘geiégl t%é‘?‘@?‘?“’%@%ak gq;nvgw&albgmggl 3%39‘1 methionine
resi@@, 8 Sord§ dastd XlredBPSF 1R r-MHedi 084eL01, 694 <151>

2005-07-22 <150> 60/ 715, 874 <15I> 2005-09-09 <160> 9
Antdmﬁ[ies Fast SEQ for W ndows Version 4.0 <210> 1 <211>

642 <212> <213> Ebol a,  vi rus (Sudan <400>

fgﬁe @851?{5““\ athgapfe%fg{ Jiysalert akecanilh egéa {e.g., monoclonal and
polﬁb@@lﬁl@ hffodi 3 28RA0 9h SR aBfh SRAC Lhifeib aﬁﬁ@(ﬁﬂ&gﬁﬁh%mzed, human, and

cgggagca gacaagcccg tcagggcgcg tcagcgggtg 1 }
CDRtggﬁcgb ghgbadiesy ggcuding ctarapmmds gwhigh catlvdgaChBRagajuegted which

speéggzﬁgr:%@géléso %ﬁegb@ ! g{ tgggré\%pg@%ﬂg gl{:egg)?rélgx%gg%otems specific for

ﬁlogi%lgsct@P bRl enfsAhadbAt §nl aGAL i Pé&ﬁc (88964iEALPthat the

ccaa a ta ccgccatgtt gacattgatt attgactag
varithlet mgtoagtofatht mﬂbd)d-les 86Ghg gogmtian trac@izeazimlgbmd a filovirus GP

POl e o ot DS B 4 DKy G Pol PRatidafrom related
pol@@éﬁ&&t §&pité %Q(afeﬁt:@%eﬁﬂgg g}fé)@gﬁ{@aé@g gggsu‘tfﬁlﬁﬁ Cﬁ)tu%x@ in the family of

tcaat g§ gtggagtatt t gcc

pol;gxep@d@b;&mt naggigtiattmeat With odeaagitciac Qﬁ@agh(lhaerdc’tlgmtth 8équences
taaa tggcccgect ggcattatgc ccagtacatg
out ‘gf‘c‘ihﬁ e 2897 SE4s anensich HypHHCHe kg capstant region of the

molb@AL.C §£r%&ﬁné 'ﬁgsE?sctS ?lte&rlﬁfng%tn&ﬁlg@ Epetcﬁ{ogtg Geah %t?@o%y of the invention

are well known and routinely practiced in the art. For a comprehensive discussion of such

assays, see Antibodies A Laboratory Manual, Harlow et al. (Eds), Cold Spring Harbor
Laboratory; Cold Spring Harbor, NY (1988), Chapter 6. Antibodies that recognize and

bind fragments of the filovirus GP polypeptides of the invention are also contemplated,
provided that the antibodies are first and foremost specific for, as defined above, a filovirus
GP polypeptide of the invention from which the fragment was derived. The specific
antibodies of the invention are envisioned as having utility for diagnostic purposes and

passive immunization.
-20-
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‘ adeggxgwc

cat caat ggg cgtggatagc ggtttgactc acggggattt ccaagtctcc
accccattga 780 cgtcaatggg agtttgtttt ggcaccaaaa
wocamagyzsc tttccaaaat gtcgtaacaa 840 ctccgcccedar/usS2005/034798
ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct atataagcag
900 agctcgttta gtgaaccgtc agatcgcctg gagacgccat
ccacgctgtt ttgacctcca 960 tagaagacac cgggaccgat
Use ofiBecimbinaht Yaisag fadi@tIninané Resuanges Aatigd w20
cgccctacct gaggcggeca tccacgecgg ttgagtcgceg ttctgecgec
{ o dBe drepentt BEEGG gueetde MauBtgL gl @ BOSET cellgmmune response
tt1: . 40 ct tce
oA iRt BRE LA AL Find BATERAIOE celider LR G Rl tp present
inveih pedaied QCtachel rafodd GinGivdiatib R 2Rt ir0RERAGBRE ifimune response is
. tagtctgagc agtactcgtt 1260 gctgccgcgc gcgccaccag
indyeest By tadpunisationg ot easingle gleee dorm @odt ooz gndl 3eest” immunization

C: . tcace cot cgacga t.at.cgccgcc at ggagggcc ...
ekt BB GR35 bR PO BERE S Sposiion
is bl B} bemBHigFi08! G beadte! @nlposition. The present invention, in one

1440NI H316. 001VPC_SEQLI ST. TXT ccagaaggcc ttcagcatgc

empedimggigcist batpdganc thee invpotws’c egperaggtigaclegandtBion that effective

AR O LB BdOSEE na, o
bod8AE BbEF6Ht RBAVNERERAAGAY HilhAY FRAriCH! FINIAES: types of priming

ggcgt gcctc ccaaggt ggtt gagct acgag gccgccgagt gggccgagaa
com@pBfiansgct acaac ct ggagat ca agaagcccga cggcagcgag

tgcgtgectc ctecectecctga 1740 cqgt ga cttcccca
ggt éc A POGHEE CRLPOgEtc 8@3%03“‘338’%0’%%3?@6 1389tpst a number of
pathEgens 9 BRAIARL B¢ Ot lﬁﬁplf%%?@g QRGRID CEBACHLE! 1160 kbR ASBtoxic T

ggct ggccag 1860 caccgtgatc tacaggggcg gaacttcgc
lngagsgge:@TgL)atAcgmmqrtaut fugetiocoODSt 22l is aemetimraaigamma interferon
accttcc tgcagagccc tcccatca aggccgt ga actacaccga
(IF 1%%% (F“éag“é%@é‘g"dggsagc?’ﬁ% g c@@g% a’g ctH tEmypagesponse. A second
% .
o A R80T 00 A ERNAE Ghe pathogen
c catlac presenic agtentioh,gin toneagab@limetyagaslond GecattihHe adeus, eg.,
c,agc&gjz%l 2160 caacaccacc gg_caggbgt ga tctggaccct
» 6 hs CFPeyea deHEbsa 2l shevg g@ﬁcbm found to be an
C { ct ga .
o R o R L L o AU E S AR 19 8 ho0sting
congesionaginedbrggtganasiZd 4y 08a0HeHId ARRAC Bafng compositions,
dg%gccaccag gaagt acagc gacctggtgc ccaagaacag 2400
andfopeliating & Giihedr esspensicat ccccga gggcgagacc accct geccca
gcc } a agt cgt gaacac
dcangaraathditlaf CSOARORAC ARRRN%ID HERROTENGe 5 has boen
devaloped ag gdivead A GRLIQE By Anhkag Ga8 oBELUeS pGafad I€ TGa8eaD95 Mol

2580 cagccagatc cccagcagca gccccaccac cgcccctagce
B lofﬁé@fﬁigﬁg@&zg}g Bettcdtcac ! ?%MP ]\84@913 84 AL 8806y gdutevaviruses are non-
. t 2700
RO HS CRERROTHEC RIS Sl JRECBhomie Bt roed 36 1.

RedofaRAC 0liGsed €aR be FoARARRLICHYIHOGHE GESmARARBASREen an adenovirus
cagcaacggc ctgatcacca gcaccgtgac 2820 cggcatcctg

gengge aasorid gnd e chytlggeaton sopfaigohc gue afjmtarest dogrtcaagthca strong
2880 caccggcaag tgcaacccca .acctgcac ct ccqgcc, ) )

el G S A A bR Sod BluaRBqEvS f8 Fedision. High vira

titred Cdah CIEk0 66tained Ab&H A8 DeHRAYE (8l AirfeC 9RO ERCALuIARY Viruses, although

gat gcacaac cagaacgccc tggtgtgcgg cctgaggcag ctggccaatg
capalje of afedng3060legguge oodigtypesy tib mwot gapligatg de any aells other than the

cgagct gagg acctacacca, tcct cag. 312Q gaaggccatc )
perlB%E]t £ cﬁ’?% c G 8§ agﬁf%brﬁg 8c g%ga 1geh c 4544 cSY8§HY c c Regrmbinant
derihBfis6d BF e eRh ShOPRGS CRAE BroRCi9a RS i
* egacaglgatca accagatca‘? 3248r chggg@?@@ea@gg%eggg%nstanumber of

ctctgcccaa ccaggacaac gacgacaact ggtggaccgg 3300

ct ggcggcag tggatacctg ccggZlt cgg cat caccggc atcatcatcg

ccatcatcgc 3360 tctgctgtgc gtgtgcaagc tgctgtgcetg

agaattcaga tctacacgat ctgctgtgcc 3420 ttctagttgc

cagccatctg ttgtttgccc ctcccecegtg ccttcecttga ccct ggaagg

o
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ctgcgctcgg tcgttcggcet gcggcgagcg gtatcagctc actcaaaggc
ggt aat acgg 4080 ttatccacag aat cagggga taacgcagga
weaymasakgt gagcaaaagg ccagcaaaag 4140 gccaggalCtT/US2005/034798
gt aaaaaggc cgcgttgctg gcgtttttcc ataggctccg cccccctgac
4200 gagcat caca aaaatcgacg ctcaagtcag aggtggcgaa
acccgacagg act ataaaga 4260 taccaggcgt ttccccctgg
antegeye Uwsmhmg teiﬂ?bgmeo?rfeptma?ﬁs @??36\1 Slcpgreig S(U dcoB3 %?ta%. 1t992 J Virol
) agc ccgcc ctcccttcg ggaagce cgc ctca
66: RV 208 cncaion VIt msioRrtow (Haelscah 109 o gy £10:456-65).
cgc aaggt a ccgtt cag
ccggg@gct gly’c g%g% %{ tccerggt g%@??% %cnlgﬁé @?qeg%%%:enﬁoé%%%tgﬁé{‘%{ use of
emidlifeniy afahg Présehininveniia@c bll GoC AFCREGEDIAGHIM AT TGRS expressing an

ggattagcag agcgaggtat 4560 gtaggcggtg ctacagagtt
ant’c&%’tl Gaaslge 2R dgERng despoassy ot as dgbengting somPodtion primed by a

t agcca gttaccttc aagagt .
o 448010 45 DR AL LS, B oy
resygpak@ Odftet tihitrbrgédul 4 CcRamgsiagesgat ?ﬁfh@/&%@&c Ya9ffion regimes the

aaaaaggat c tcaagaagat cctttgatct tttctacggg gtctgacgct
recoIpi ARGt g @ Sc GIERRYIUS.cid edsot enisipnsdtas beirgpablat@arime an immune

C 0 pacctagatcc ttttaaatta
resitid BE AR v B bl HHERaREAROR v s RomBinantly produced
antiged.t ggt ct g acagttacca atgcttaatc agtgaggcac ctatctcagc

gatctgtcta 4980 tttcgttcat ccatagttgc ctgactcggg
ggdeybgen gptimaigyt nmysized gwitha ré@abigangyired,t .., adenovirus,

opBh R b BB BoR il HIBNRY B E PR IR i Brotecna
againgOtigatehdd, B@ﬁhCltet:6&%a§t1§ﬁnb$i¥&cﬁﬂcﬁgsn§iﬁcﬁﬂ%g%1%8Vaccines that are

gttgtcggga agatgcgtga tctgatcctt caactcagca
safeq s gise agy at tubattageagly goc giventocsgfonad ghatcagagimeibg regime
. ctcltagccagl 5280 gtt.acaacca attaaccaat tctgattaga,
usm%a%ggfec g? € JE hg?f £g4 gBHms 33l Dopsty impwpization, can be
empdéyedd OaHistifuting AR ke Al indhbdit4AcR SGfbid fort ig{i@c,%g 4RY9mmune
5400 gagaaaacCtc accgaggcag ttccatagga tggcaagatc
respengfy e.gt, dyhumensgcgat t ¢ 5460 cgact cgt cc aacat caat a
caagctatta attteccctc gtcaaaaata aggttatcaa _
5520NHEES: %@%_@é@%@%ﬁ%@ﬁsg@& SiBeTiE emplpay agecombinant
virugC 828Gt ARAbviARI ShERHAR oh ILHH i t'}nn%?] 0
_ctt?ﬁqagaéwttgttqaag% ggcc gc?gfl%§§%§§g%€c a %dgggyggtothe
antigane gptienadly feH®stog aa dmgiuhe ad:spoﬁﬁetsygg%ecﬂlay p@OUE administration of
cgagacg .aaatacgcga tcgctgttaa aaggacaat t
the %’3%8%8’2@‘6’2‘313?9553‘?@%%\% ’%PE%-@E;%E@C ag gaacact gcc agcgcat caa
5760 oeab1adshbdt CorahEt { ;
~ gaat gt gt tt ccggggdﬂ&%}s‘%’@%‘%‘gé{"%‘f@s cg*é@?*ae?@%ea a recombinant
virugea cales@agrug At aciygmi, a@atliy bé@tiag g 166@a8rdsB&tie to an antigen.
gaggcat aaa %%ﬁ%gtcagc,cagtxtagtc,tgaccatctc atctgtaaca
t c HICGHPEH PIGegh dRY oy crayiget ecmaiad safaiaducing, optionally
boosHn@ 940 Gihfing 009 agaht gt cac ncludi
°° acgt gattgc ncg%gé:%lt%tggttg %:lggaglg %gglté a?’t ?n(a%‘t“gg%aéa%ea cthqd dnpluding
provéd@Dinctht dndivighal gfypmchbabnicgasye.e!l, adeitaadastilling nucleic acid
ttcccgttga at at%gct.ca 6120 taacacccct tgtattactg
encodingthg anBgen-opeably fipked o tegplatoay sepmeness donprogugton of antigen in
the Tl a at, ttt acac_ aacgt ggctt
 PERARRE by -hO500 S T HIAGEIR, MR B PR eMB5se 1o the
antigghciscaidgegl oggamt anmude trodf@asd 36 ahd 3 obd YROASAIMR primed in the
. ,.taaacaaata ggggttccgc gcacatttcc ccgaaaagtg ccacctgacg
individgsd ig baosisdaaac cattattatc atgacattaa cctataaaaa

ta C cct 6420 ttcgtc. 6426 <210> <211> |

6431 120 RREI0SE Pt may iR sl g id dn Ggmunization
by iG@eH@A vt Card GIfeARAI GGeitC b Wl@ﬁéﬁ%? QCRHATRGHY Bfoduced

.60 cagcttgtct gtaagcggat gccgggagca gacaagcccg
antigeBagggcgeg tcagegggtg 120 ttggegggtg tcggggct gg

cttaactatg cggcatcaga gcagattgta ctgagagtgc 180

accatat gcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc

at cagattgg 240 ctattggcca ttgcatacgt tgtatccata

tcataatatg tacatttata ttggctcatg 300 tccaacatta

" T T
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tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccccta

ttgacgtcaa 600 tgacggtaaa tggcccgcct ggcattatgc
woeemiianssg accttatggg actttcctac 660 ttggcagt BCT/US2005/034798

atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta

720 catcaatggg cgtggatagc ggtttgactc acggggattt

ccaagtctcc accccattga 780 cgtcaatggg agtttgtttt

ggcéc fatlea asperhorfgthecinvehtiwnpantidgt &ghettcharShucing an immune

ctccgcccca ttgacgcaaa .t gggcggtag gcqtgtacgg tgggaggtct
TespRuse gtag%ﬁn%% Hb@f‘c’é‘@%‘t“g—‘aét Eaga@@ COTRIESR: © m%steﬁng to the
ind8AGaS g 0 . acac. . .
N Shle (R b bR e M A R i enpoding e
ant{pe@ (rcg peiotiag comgag o goaprisngahy ctbigerd b8 MUERACEId encoding the

ttctgccgee tcecgectgt 1080 ggtgectcct gaactgegtce
antjgen é’g‘gct?‘% aamgaéﬁlﬂ%a bogpsties §onpogtien eompris®s a recombinant

Lottt gt t: ; GGt agact cagcc. ggct ct ccac,
i e R T
regglatyyy cegiegedsafyt pighgtion ¢f aatiset in M26RABSHEE Y Qbression from the

ggcgaccag acataatagc tgacagacta acagactgtt cctttccatg
nucleidacidat ettt t ot gcagt caccg tcgtcgacga tatcgccgec

at ggg t. 1380 gcagctgcce. agggacaggt )
tc aggglg%lg@ a%%gg % ?éejt(i ‘i?ecs %Otr oty g%t?gar e?@ﬁﬁ@ﬂ’?(g%usl Fa%, adenovirus, as
discdedaiggihe andnu€RYFE0E & HEHEHUGE For AMIGRASAA PAIERARREALE induce,

t_aggﬁ)gaggga 1500 cgtggacaag ctggtgtgca gggacaagct
OPUGHHSARCOE! WBEREIgPOgsatpcat gdigen. 56 achca ingdimanty is optionally for

oo BRRRE I8 0% 85 e PR Rt T CREER A8 T orimng
confposion oMiprigigy Efdmntisan s6RRIGE 4Gl REAREnLHEIRGANC A

agaagcccga cggcagcgag tgectgeecg ccgecectga 1740
cggt bWgeinggbeasisg.cer pomiE gompositity cryaamEtsgapyoded vector,

: fo[olo t 800 C cgac ttcqccttcc acaaggaggg

noRESEE et R B e B 5 BSRRRPNRY cctor e a

replicatiagdeféiantC aRhE suk) CasCHRBFRA N Fu I AIRGEG! E@thﬁggg}\%&ﬁt 941 1978
ctgagg

1920 ccaggccaag aaggacttct tcagcagcca cc
Zengatpt Boftegal 4678 TnBGgtD 80d JdossclOOA AT CiFgc8RDIS47-51; Sutter et

oL R o e AT LG 60 Ceteic s Gre mEn LB2EE32), an
avipol GRefof kadh A1V &A% O)G,aé%}gﬁl%tfggint 196949V A C (Kanapox,

cgagaccat ¢ tacaccagcg gcaagag caacaccacc
Paolgit ahgle 192 Dev dielatighd §286eN)¢ ghgrpat /Uas a6€8r, GORLRABE Gmatitis

. 222 t tct t
vireg F e RE B B PG 2260 ott cacogtc ot gageaacs
999%e3a8@dns 8 AR goﬁl 9346¢ ‘fr‘fag/ gog AG5RA ér%:g)g{négtgs pntigen,

cagcgacccc ggcaccaa ctaccaccg ccacaag
suchy ¥y azreferbRy Beingainc hec g 0f GC GGGl GCplaGAUIC EROGY not capable of

oS REESER ORI SeCLRERE 2000 SeLpeeae e
R e I —

resistge.ag datigern erpRsAaT hagldybacdiien CoP GO BFAEReC WHIGE 9€ CRtive in
ccctccg aaggccgaga acaccaacac

ccaccgeggce 2640 Cg[ 4 C
m %@3&6@@ dorpstanget g@ evteggealevrusdmpriinte early( €MV dE) promoter.

ag ; ¢ aacaacaaca cccaccacca
 SOEShARR, R R R AR, 8P B
inventi@g tadmdid etration ©f atpe@ting 8&@p§ﬂﬁ&915%ﬁ&w&ﬂ§f5&%ﬁﬁ% with a boosting
ccggcggcag gag accaggj agggaggcca tcgtgaacgc 288
composiiit Oh Hstt @v‘ga@@é wWeng campasitivyy dbe dust emby gampddgposting

cCaC 40 _cggcct c tggattccct acttcagcc i
com}géésgt g"g‘g c%%%g St ¢ aﬁag%a &5 ‘ﬁﬂ%ﬁﬁ*g 3%’6’? %‘1606‘1031&%1‘ gc %g’ila gurther boosting
comPRPHHe JUEE b IMB1b AT ith6hIAGASRE ca

3060 ggcé%tgqadﬂéggktcctga gggcca%%ggﬁ%gggg?gggg%@sﬁ' I one
embedimients 8 tdple domyakcaign 32 ing zagdocabDiN Ay athth Crlegsyirus as a first

t gcagaggt g gggcggcacc tgclacatcc tgggccccga 3180

ctgctgcatc gagccccacg actggaccaa gaacatcacc gacaagatcg

accagat cat 3240 ccacgacttc gtggacaaga ccctgccaga

ccagggcgac aacgacaact ggtggaccgg 3300 ctggcggcag

e oy
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caaaccaaac ctagcctcca agagtgggaa gaaattaaag caagat aggc
tattaagtgc 3900 agagggagag aaaat gcctc caacat gtga
wggemyBass g agagaaatca tagaatttta 3960 aggccat gar/us2005/034798
ttaaggccat catggcctta atcttccgct tcctcgcectca ctgactcgcet
4020 gcgctcggtc gttcggctgc ggcgagcggt atcagctcac
tcaaaggcgg taatacggtt 4080 atccacagaa tcaggggata
boestige awmtalt@aa catlgthga lgﬁftdfaa? g csecag;ﬂ tawtataﬁg@tc céﬂaﬁ@stiﬁon, optionally
a acc aaga ccg. cgttgctggc ¢ ccat aggctccgcc
follggae R h?fggagﬁ Dapiting Sampasinion ot pscqiatessag adminisiration of
Ib9868°63G0th SORE 26 Lt
O R a0 SERRAP T oy A0 S pva en MV
thed a@énoviygs toptioha 1yt ﬁﬁ@mvecg1 g% guﬁseq@mt bOEinAABMEMISEREGN of one or other
ctttgtcata gctcacgctg taggtatctc agttcggtagt
or bodhyp é@ts@ﬁe of é@%&?ﬁ@f*’@‘?t@@ct gt gt gc acgaaccccc 4440
cgt ) cgct ctt taactatc cttgagtcca . .
ot BaEef 8 CH WTAcAT b plee PR 0 Jito i Sibositions
(hotvgotramany hoadtingUcAgRGitEAGes aindloyé®PReAURGIK Hehtical, but should
acagagttct tgaagtggtg gcctaactac ggctacacta gaagaacagt
shapggeritoRes. ' he antiecn geycetegpondyayetanietetaatiget tggtrget pathogen or

t 80 .at . )
cellg?)ggz? g%%%ng %l'ge?%}éff t P?pﬁg £ (%pdfg)ggs; gg %@@@?3@5&; %% %:pnopes may be
emplogelh gaaraafAdealn tatiag 0 AB8&eShry bidah Cstegﬁeé{cte :11? ¢R998igen and

ct gacgctca 4800 gtggaacgaa aactcacgtt aaggdg
encoiing equgse tin dhe yaetan oy yetiots c Aned@6oct additiondltepitopes may be

G504 ASBBPLITEL b BE G el BT el AL epiopes
recapinied 3 G@iavitledl9bEdifetentABA {/p4L t cat cc atagttgect

gact cggggg gggggggcge tgaggtctge ctcgt gaaga 5040
aggVVihingbe repembaeans youa gotcadgaetinsgogolzairg acquenag doagression

a..5100.gccacggtt g atga ctt tgttgtaggt
or GRS AR RaRA0 0 BRIR0L Lo PR R o it S a sequence o
nucleggd&! gt WHlchI GeARRatAe GhIR! Ge LigRaSt LEap A% g&%‘f‘ﬁﬂlﬁ‘ linked

5220 agttcgattt attcaacaaa gccgccgtcc cgtcaag
dovgsgeammt(@es 10t GocdgdiyectBR8on t the amosaatrandat cdmblestranded DNA).

ol BHRED R5hETv el JCEEMhY Fhernilan otk eilests guitably
positidAéDarDaTentdDfr $3a&2HL6A S 68 %982%?&)%&1@3}3%%9 DNA operably

. . gcaagatcct ggtatcggtc tgcgattccg act caa
linked taca aramecteris ¢ vaddr dansdriptionatiniinticm scpphitiony) of tHeair6:@8@E. Other

20 gagaaat cac cat gagt gac .gact gaat cc ggt gagaatg
reguZagg a%ﬁ‘g‘“t“(ce%&t’ﬁg]é‘ﬂ’%% %f‘g’é’g‘é’é BféaE‘?lVa‘%PY]@’ﬁ% agsigences, enhancer
WRASEC AR gBRG! GELAAT 1 LGRS G4
?eqaaaccgttatg?caftcgﬁggﬂ%%g@%é%t 5“5ggﬁ%ﬁ%@@&“@%&%%%ﬁﬁ?%“mybe
inclefed ast appaepriif€) On gracdatdeawith dhe agg\aggg@ @A PPHaE of the ordinary
cggegc acactgccag cgcatcaaca 5760 atattttcac
persi?? 8%@?@3}833%& ?%! %‘tft exé%‘ﬁ’g% M genlat Glonipet o Labetetpyy dlanwal, 2nd
ditiefl 2 8ambARHkI Gt 9P i Laa
O et a8 i PR o8 A I BB IR Many known
techgiguesagnd: pyptemtafor tmatipditiirnel Aldeia bWy €& & preparation of
ctaccittgc catgtttcag aaacaactct ggcgcatcgg gcttcccata

nuclig actd cAnsiEudn FBUagHis gregRencinga ntrpduetiope D NA intp cells and gene

t : .t a 060 ,t.ccat gLt .
expre@RAE SER indi 8 SR BRI BAHDed 100 04T b, Raptopols in
Mol&12 Riclagy,cAisiifelteatl. add, John WAl Gt 3363 199420t ttta

ttgt,tcatga tgatatattt 6180 ttatcttgt% caat gt aaca
t cABHPIe ProTRefstsaton e i geprsts and: embedivwotscef $hi24fesent invention

: tatca. tL { .Cl cat cg. gatacat att
incl o PR LSRRI M LG g Wi B Rttt inwron A,
and ayalthérpeeBo@AaAEgE fe RGRAAMGEIF.HIO0 t aagaaacca
ttattatcat gacattaacc tataaaaata ggcgtatcac gaggcccttt
6420 cgtc 6424Nl H316. 001VPC_SEQLI ST. TXT <210> 3 <211>
6414 <212> DNA <213> Ebol-d4vi rus (Sudan , Gul u)
<400> 3 tcgcgcgttt cggtgat gac ggt gaaaacc tctgacacat
gcagctcccg gagacggtca 60 cagcttgtct gtaagcggat
gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 120
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ggggtcatta gttcatagcc catatatgga gttccgcgtt acataactta
cggt aaat gg 420 cccgcctgge tgaccgccca acgacccccg
woceemiosyassg t caat aatga cgtatgttcc 480 cat agt aaeQT/US2005/034798
ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac
540 tgcccacttg gcagtacatc aagtgtatca tatgccaagt
acgcccccta ttgacgtcaa 600 tgacggtaaa tggcccgcect
ggcadiinvants soitalgt dont@adeatiftatign dn actdriamkasitl® @R present invention
ttg cagt ac atctacqtat tagtcatcgc tattaccatg gtgatgcggt
shqul g@ewt@tm%ﬁt by tsafeg well tejorated fad géfeetivgdopeople including QS-

2108 MEGSRE SRR TSRS Bl by CRTAR BRgeas AgRanice
PS@YPB CA djagies GU3-026, 988 KCR B M ABIB GiHthidle AMPCIO AL IGljuvax, CpG ODN,

t gggaggt ct at at aagcag 900 agctcgttta gt gaaccgtc
Be@g@ﬁ@g&é‘ﬂg agdyHtgdeea K ata)c 2600 VecageacR: 8¥har@i@ferences therein).

ta acac, ¢ accgat ccagcctcca tcggectcgca .tctctecttce
acgOURE SR inaed gitipus ddmay e, MRS declydp Tecting, growth
factdrgagickaed dddClyafphBkined GEG0ES biphaN8HeRd! 3aGhfCinterferon, platelet

gaactgctghic cgccgtctag gtaagtttaa agctcaggfc gagaccgggd
derived (erewtht Geior gPEH remtlogytgegony sitmblatigg dictag@CSE), granulocyte

cictccac tttagcct 200 tgcttg ctcaagtcta .
magBphsecoh i ot St e Res. Mt oadciayts TagpE GTNE), epidermal
9k FEEEC CHCIAFCAY [AGAL R fToaea L 13C, :
grf)cct tt cca??l?ézo ggtc tt?étlﬁggggfgég\%?g’ E’@%?g&gc‘%}g&ﬁ)&{“& nucleic
acidsthergbugcc at ggagggec tgagectget 1380 gcagcet gecce

t 1 ttcttc gtot t tcatcctgtt
1448 IR R PeCRMSrg ComPeHgn dy e aTe by ctarke or months after
adrfi 86661 68 1RISIERECARPRHNI ?I’G‘f&ﬁﬁl afofif gg,tggf%%ggor 4 weeks, or 8

aggaccacct ggccagCacc gaccagttga agagcgtg
wegkst ga]eﬁcw@s,glmgggws,@r@égm@kgm% ogrkgiof 62 Gveaficgccacca
a . ctt.caggagc ggcgt gcct ¢ ccaaggt ggt
GaoPELRgE HEEgibauGt o0 uets Aok Seeeoritvycbaeaas composition, or
pﬁﬁﬁ%&%ﬂ@%ﬁﬁoﬁEﬁﬁ&&ﬁﬁ&ﬁk&%ﬂ&ﬁgﬁaﬁ&mtQCCtQCCtC ctcctcctga
1740 cggcgt gagg ggcttcccca ggtgcaggta cgtgcacaag
gcclotrggysala cghriatsttod 8G0adenctiggc garited CHC plas@ed DNA may be

aca ac cgccttcttc ctgtacgaca ggctggccag 1860
achie Y GINEE RRl5oH9c B 56 o BEPERROTE GAJRRy VY OB tRgFEtd RNA.  An
0 ! C .
ek BB ) 8300820 A0SR0 0009 L (iSRRG o pasmia DA
suspapsioaqtsing <L ABdgtdr®M) o A fagieatricda@Hides agidainfis! the §6@%ne (e.g.,

. 2040 ccagcacagc, accaccctgt tcaagatcga caacaacacc
in acpeudpnpegiith Fﬁgﬁkﬂaﬁ“gé@d prgiycts f dEavedesiecty apyevidinggfor manufacturing
BT t ' aget ga 60
ind KB pARA I0CATAR 0 R REL LN BB AR OTRE MR st agvantage
for asadoigghgds 2cded ¢ gggdeeds of hWFggagaaca agaagaacct

gagcgagcag ctgaggggqcg aggagct gag 2280 cttcgaggcc

ct gadreeYigss 18 dgals Culhanyewelent gafetyiseqrd da jumay cngyaizetions. The

t t
gen@ifich (AP ARERA TRREOT5] BIRRCRRRR O ST T ey can be
marafaihaed C gRr@BBIIRJac Clad&s Chiitftes. 9C CREFAGRN A4 % ministration of

caccgagggc aggagggt gg gcgt gaacac ccaggagacc atcaccgaga
recoupbjadEyc @%@0‘215‘230 1g ghergfarg gleighlyc avitahtr fonqueptgtaptia or therapeutic

cggcat.ca cecagcag 2580 ccagat c
vac R Bt AR R I R R RN B ol B 55 o crsponse:
264heGadioTRgIaGEY REEOSABE48 08 ABbARE 98%h t‘ﬁﬁtc(‘f@@g%a& the antigen and
cccaccaccc ctcccggcag 2700 cagccccgga cccaccaccg
gengrgigert of vadnueurgasspase detthagatgan tscal bafigor 246G therapeutically
benS t%a CC gtgctgcccc aggagagcac cagcaacggc ctgatcacca
%fgcé @g@ ac 2820 cggcatcctg ggcagcctgg gcct gaggaa
020369 aaLY,, HIGEARRLEH %ﬁ%@g&%@ﬁﬁ%ccﬁﬁp 99 %ﬁ&a’ce an_immune
t gcaacccca acctgcacta ctggaccgcc caggagcagc aacgccgc
respR@stigeipsicapatiyrgen og dsease beforantiedipg et devdgraat @dgymptoms.
ggcat ct aca ccgagggcct 300&5gat gcacaac cagaacgccc
t ggt gt gcgg cct gaggcag ctggccaacg agaccaccca 3060
ggccctgcag ctgttcctga gggccaccac cgagctgagg acctacacca
tcct gaacag 3120 gaaggccatc gacttcctgc tgaggaggtg
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ct gggccaga aagaagcagg cacatcccct tctctgtgac acaccctgtc
cacgcccctg 3720NI H316 . OO VPCSEQLI ST . TXT gttcttagtt
WwOoCeeIsTBaC t cat aggaca ctcatagctc aggagggct c CcBCTHSLZ@AaN34798
3780 cccacccgct aaagtacttg gagcggtctc tccctccectc
at cagcccac caaaccaaac 3840 ctagcctcca agagt gggaa
gaaatt aaag caagat aggc tattaagtgc agagggagag 3900
aaapiigesk Candadisaties dtatdgRd HeagtGe R R PaAehted ih HIBGFIhAdBwith the
aggccatgat 3960 ttaaggccat catggcctta atcttccgcet
prepeitt tinyrafion inelyde thage tin gelyeh eggmmue2@sppnse gyt pley a protective or
the%%C%%%% t atcagctcac tcaaaggcgg taatacggtt atccacagaa
g caggggat a acgcaggaaa gaacat gt ga gcaaaaggcc
agcesapohts e agmeistéred An aRBSAAALCHIHE Wd Pebdf Gnvention may be
gtttttccat aggctccgcc cccctgacga gcatcacaaa 4200
formaylatesh gy c phasmagautisgla goyipgsitigesac Thewacangasitiomst asygabmprise a
cca gttt 426 cccct.ggaa gctcgect.cgt ctctcct .
Dha NG ot GBRRE P Eodrdiee: Bodo6PLegE ot titer materals well
kndvei 64 5636 SLARACEH! BECat, C Skl beab19 ShGAS Fel Sorl-RIH Al Efould not

. 4380 agttcggtgt aggtcgttcg ctccaagctg ggctgtgtgce
intestegawith dheeftigedycdglocactivég AQergdienig dthg poecisetattre ofithe carrier or other

E AT R T
sub@%ﬁélﬁ%ﬁﬁ%raiﬁﬁ&ﬂap@%g,aggﬁ)t ﬁfuahgﬁ?gﬁ%%c?%g%?ﬁaggﬂmneal routes.

ggct acact a gaagaacagt: atttggta
t gaAgootadi adnavistratimyia pacfeabyght-adeghalg sitetitage@ise GgemAR cular.

A oCHH AE L AP Hor gy A B agier such as watr,

petfoldudht flifabl bf LREAAIL oifs! %ﬁ&gf 6 (?{ %&%@i@aﬁl.d' siological saline

aactcacgtt aagggatttt ggtcatgaga Caaaaa gga
solwttomgdéxtnist od8ihier tdcelzaide aakmtion og gBYbl kudteaadtigaicczlycol, propylene
t gaagt at at _ at gagt aaac, ttggtctgac 4920 agttaccaat
gly?f?tof %&@ﬁleﬁaalg@@éeabm 8$cga tctgtctatt tcgttcatce
4988,,at,a4 t C aggt. c .
ct ol gL R iR BRI BT AR o at the sit of
afflztioncthet wave dogredieaowilhbe tigaliy 68ng6£ 8 GueHntedalBl B&keptable aqueous
at gagagett tgttgtaggt ggaccagttg gtgattttga acttttgett
Sdlwélc‘é{@gg a8 RyIeesdisGt Q’f’tdgg%ﬁ Sl%lf@bk?g@lgaégtoatcgzzgqr@att@blllty- Those of
t gCih t c ti1c a acaaa
rolch B A0H i ng ke ACPAT B ICHbkE 2R ThhGPH Bhe, danprampte
isotbZidOehwbsscach be Sodiaint Ghlaade ageétival Radeds Mjeaami Uactated Ringer’s
,aaactggaat ttattcatat 5340 caggattatc aataccatat
Injegiion. g Paesqryafvesy stabelizgrs: baflgesa gporidansn end/ar ogpedditives may be

: cat aggat g gcaagatcct ggtatcggtc tgcgattccg
mdgg%gg%g‘%g{am‘&so cat caataca acctattaat ttcccctcgt

CaaaaRiafdeag foaintkeioh nggdRaRiflafedd520 cat gagt gac
gact?aatcc ggtgagaatqﬁggaaaagctt atgcatttct ttccagactt
55 dligiies peedvgtien 24 cadeneviral geardges and owtignalcficmulation of such

{ ca tat 5640 tcattcat {1 gcgcctga .
por A P AR TG P Do ARt RERSE . prvutaty
hun@@ag ag@aatim@gaat gcaac cggcgcagga acactgccag cgcat caaca

atattttcac 5760 ctgaatcagg atattcttct aatacctgga

REREHE Py et ety s ey
hanleg S0 e S BfeP o P e diotin st K g aachre
at t JaRRAEAi6h i:C HEdfAapRI4Y &a‘t‘&%ﬁﬁ&ﬁcﬁgfg;e?ﬁ%ﬁ% amount” or a

ggcgcatcgg gcttcccata Caatcgatag attgtc 000
“thegapguticajlyc effegtivatanaung’ ¢apathec catt mbwtbes altadiaht pahylagis anay be
t.ccatgft 6060, aattt gat.cqg cggcctcgag caagacqgttt
congifiGE el attin bERE G 6 Moy 60o8! faiabgidual. The actual
dJudtt HAREG A ARE it bhi tihde L Bh i
arn6180 caatg%%aca tcagaéat%%hﬁgéggg%%g%ﬂ%%b@%g{éﬁ%ﬁ&th%”mhne
and eoxity of ehatBtteiig wemedd 2Bsgimiont cltteatraga) &.a4 dedisions on dosage
ctcatgagcg gatacatatt tgaagt@tatt tagaaaaata 6300
aacaaat agg ggttccgcgc acatttcccc gaaaagtgcc acctgacgtc

t aagaaacca 6360 ttattatcat gacattaacc tataaaaata
ggcgtat cac gaggcccttt cgtc 6414 <210> 4 <211> 6424

a4 a4 a
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ctattggcca ttgcatacgt tgtatccata tcataatatg tacatttata
ttggctcatg 300 tccaacatta ccgccatgtt gacattgatt
warb@astagt tattaatagt aatcaattac 360 ggggt cat PAT/US2005/034798
gttcatagcc catatatgga gttccgcgtt acataactta cggtaaatgg
420 cccgcctgge tgaccgccca acgacccccg cccattgacg
tcaataatga cgtatgttcc 480 cat agtaacg ccaat aggga
eteG tig tvithat thg ragohsibititg of gérped ghraditiohers @l d@ae nikal doctors, or in a
tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccccta
VelPHREY GORIGR! %M@eﬂ@%@ggm&bg’m%}t dakge @ecqygt afg thetdigorder to be treated,

: Chttect 60 ttggc a . . .
the B AR B R R AP o 206080 P pmipingtion and
othé2factord kiedi g GOpradtitiGeisa ik aalés cahé eechfigd0ad frotocols mentioned
ccaagtctcc accccattga 780 cgtcaatggg agtttgtttt
abayg 4B bgafaund imRe on’s tl’thma‘tlcag tSeipnaesc d6th edition, Osol, A. ed.,
ONI H316. OO1LVPC_SEQLI ST. TXT ctccgcccca ttgacgcaaa
gggcggt ag gcgt gt acgg tgggaggtct at at aagcag 900
agClncihd hrefgt@PAgaads IRUA! & OeidisBAIPGHERAD]F FRGERkGAly) at a
ttgacctcca 960 tagaagacac cgggaccgat ccagcctcca
dose c@fgt? apistoarant te A0t williggogdoegidor 0Rllowgd dyt atendvirus (preferably

ine TG A0 B R B Mgt s el ¥ diagt 1 aa
agCTRAB&BoHRAPRAGIFCIeditAl) et frbeinGCOm &Qﬁ% B&%tz%lgdispenser, wh%ch

gagcctacct agactcagcc ggctctccac getttgec (
may ceitigoanegpronesamiicdasags fomms gotigimeg fucatve ingetiaitg e kit, for
agtactcgtt 1260 ggctgccgcgce gocaccag acat aat agc .
exaF%i% éﬁ%’gF%nB‘&%egﬂ’%{%t @%S??tfgga%" 1%528 @@Eeétpta?lf-ctThe kit, pack, or
disHRaEtRBLECh L 6abSHAFBRIns RGNS S5t figesHga ceggceat cct

1380 gcagctgccc agggacaggt tcaagaggac cagcttcttc
ct gh goupgsitive maydtegidimididtbfedcal aragginconttinAiga avidCother treatments,

..CCCt cgt gat ccacaag, agcacgct gc aggt gagcga 1500
cithgE PRy S P g cent Brongie cambiiere tobedEaingk ga
9939818998 alrih gacod C
cgapgtgccc.agcgégg%%géggggatgggg%?gggig%?%gggggﬁpO“%butnmybe
for g%ﬁé%lt@tcmptcnmwabq?@@m @tamstm@ aginyestipgtignof nBggRGRIGEHmmune
ct gct acaac..c agat ca agaagcccga_cggcagcgag
reS 0BRSS B S DG R £7 P O AC RS iBREe PICEABRREEDS.

SPedifie R Roafigh IGOEI R IRIEZE $AcEHI BREGEL h 880 man Primates
cgccggcgac ttcgccttcc acaaggaggg cgccttcttc ctgtacgacd
ggclg Qc\cdx@t a8 ﬁﬁtim?l;:Elgﬂ? ara?iﬁetaﬂﬁg' ©) %gg gzeet@ﬁg: elet g analyzed mutant
cgagggc ggccttcc atcctgcc ccaggccaa

fomsg g0 B He Ui {bade dpecacubane (gagen bbbevorgnvatqobesgyare have
C . Iac.
D e B e O B T A B A A BT BBy (vane 2y,
et al 2080 Jluy dfedoRBREBIBHLhis dl@laPaRBOvEDEAHY 208 dndddBeids, eliminating
attcacc c tgcagctgaa cgagaccatc tacaccagcg

t ttect

mangd&&%’@g%g > @eﬁ;@%%a@ée‘gg%%%ﬁweﬂ@d gy thegt vitro cytopathic
- 220. gt t t

o S0P S, FCARRR M NPT N BRREUIS gogmgmorne

anclibiBig ofithe peoteih (SAligay MRAK ¢t 810 TXVBAD Rk LPI: SABS Y CTakada, A. et al.
agagccccg ccaggaccag 2340 cagcgacccc ggcaccaaca

C
200@ JHedasr Jd 8= Llamg St ¥ael @b c20Wc JaGera déinp! 281001 55-2159).  An

c t gcag@t gc..acaggca a aggce. gcggt gage

e A a5 86 BB B B DGR YRS idgR Wo Rrtore
explotddaBy CREGvVAASE GRS DEC aGdAESACHAR a2 Ui GRGARGREAGNd cytoplasmic

acccctgtgt acaagctgga catcagcgag gccacccagg tggagca&gg)
dom@BB0 Gcacaggagg accgacaacg acagcaccgc cagcgacacc

ccttccgcca ccaccgeccgcec 2640 cggccctccg aaggccgaga

acaccaacac cagcaagagc accgactttc tggatcccgc 2700

caccaccacc agccctcaga accacagcga gaccgccggc aacaacaaca

cccaccacca 2760 ggacaccggc gaggagagcg ccagcagcgg

caagctgggc ctgatcacca acaccatcgc 2820 cggcgtggcc

ggcctgat ca ccggcggcag gaggdecagg agggaggcca tcgt gaacgc

2880 ccagcccaag tgcaacccca acctgcacta ctggaccacc

caggacgagg gcgccgccat 2940 cggcctggcc tggattccct

acttcggccc cgccgccgag ggcatctaca tcgagggcect 3000
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gtcattctat tctggggggt ggggt ggggc aggacagcaa gggggaggat
t gggaagaca 3600 at agcaggca tgctggggat gcggt gggct
wobteateggyiBac ccaggt gctg aagaattgac 3660 ccggtt ceCt/usS2005/034798

DASERGE MREEEREAA SESehO LRI AISALE o

dofla@t agct ¢ aggagggctc 3780 cgccttcaat cccacccgcet
aaagt acttg gagcggtctc tccctccctc atcagcccac 3840

caah®cr@ien craageadibe dotaefad iy dem aunganpints ah gelisa mapsfentesc with the

t at t aagt 3900 a agaat gcct c caacat gt ga
oG A a8 AXPRE] aPEATRE S8 sEraiit ALy HRst 1o supematants
frobl 84 Afmdfeciedvaer el R hypl PN ES (FikC f0L0 ChethethORC bfildsis of the

4020 gcgctcggtc gttcggct'gc ggcgagcggt ‘atcagctcac
twe prextyglyglyiined faoggftGR @80erated by pastatrartstatigga geo@ssing (Volchkov,

cgcag gaacaf gt 1gaaggcc, agc 4140
A e SR e SR R e ST R
reaBfl§ SbQacd At %gﬁgaﬁﬁﬁt 16388 3® AR oh IHE Lraft S5 282 8omain eliminated
gt ggcgaaac ccgacaggac tataaagata 4260 ccaggcgttt
GPeindeatl gysapatdtityc ot wasfgtgic2a calls igtdoatrasa ae awvildyopgGR @ig. 10B),
4320 cggatacctg tccgectttc tcccttcggg aagcgtggcg
bufg fqt%lc{&% SXRIETEQIE Jtes eapadent 4 gvidd gme 9@3@1@ derals (Fig. 10A). To

agot cqit ¢g Ctcc ct Qg ctgt gt.gc_acgaacceecc 4440 . . . .
deGEHhE Tlerghe R ol-REBF LB PARTEREEPralf qagipet nfoctions
Eb8laCéhaDémRy cifdfb] 3685 wWebd GhRGhEd GALLAYE $8&0rs encoding NP

t ggt aacagg attagcagag cgaggtat gt 4560 aggcggt gct
andhetlpadA TM(Z), g@adtilygdg lyuutmzaioacwilyctR@act APypadassiaghi animals

4620 atttggta t gcget cf gc .t gaagccagt |t ttcgga
vads St B d0c Bty SBBOVER CEnagat ElFEESERgh 1000 pfu of the
Zafrd 995R9G98bEA Hitds! 3¢ Idald ia&&cgﬁ‘%cl BOCaGALbAfasf /dival frequencies

gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt t'ctacggggt
deztgat g o A8 0 eptigy dac IR (ARoichngt In 8RGO tvhtcinated with 102

ggt cat gagga ttat caagaaa ggatcttcac 4860 ctagatcctt 1"
adgnoyisalt pAHGlCh HGleEHYS AMINARY gast decrensedy Put B angaajt Hhady 66%,

: ) 1 PC SEQLI ST, TXT t ctgac.agtt

indiCAFRL L RS ot o e g R PR B RORT e v o

NPt @gkt@@i).c CIn24 @%ﬁrﬁ@ %(P%ﬁ&ﬁg 999 DS IS0S0RTY LRI Tt O protect
ctcgt gaaga 5040 aggtgitgct gactcatacc aggcct gaat

agadupt dolcetion  tAowigic af) aclkagtlpbglyyembdo Gesgonses ghowel that CD4™ and
L ctt tgttgtaggt gy ccagtt tgattftga actttfgctt
crf} 25 P8 creseastien, G0 et oy fechuiaty o sugiaty 5 weeks post
im QA& 9. 3G B RICARBMRIAR pAgk! CoRclilel9) 4 ]
' gccgccgt(%?g cgt caagtca gcge?%at gct glgétcéc%g}gt gt ggggcorrelate with the
diffeagn@ec caaturtisac cadigeit Spgeifit agdiakr akspamec gacageal claadhigaceliular
a]?,act caat 5340 ttattcatat, caggattatc aataccat at
cyt@ glg\él:
C.

10¢ oS g BLHIHAC e alidiphinggahablo Peferta (GR(& and ATM(Z)-

420a4C cc [ oo

Vel RRACRRRG CShARAR, TuRRARRl RIS Hekab 9 ditBbote o

ELIS¥adpet firgs GictaicompaiabloR0 al) agraiakied Cantiabig a@igarl B, right panel).
gact gaat cc gtigggaat g gcaaaagctt atgcatttct 5580

Newf%l@ma@tttbogy 8 St |6 496 vere absegbincypmemasurviyingaanimels. These

cat C a Lt {cattcgtga,ttgcgcet ga .
B SRIEE P BT RSB IEIEEIER i ey
with @& ¢eiiilgabpaeaioachiss oTPasiesiragda acact gccag cgcat caaca

5760 atattttcac ctgaatcagg atattcttct aatacctgga
Definigiongof mingnalypyefaciive §accing algsg doxy pratestion avigh a rAd vaccine
at.cat acggat aa aatgcttgat ggtcggaaga 5880
encé’&!:‘!%égg'?'ﬁlgtgtcagcca gtttagtctg accatctcat ctgtaacatc
at t GG S iARAXpetiRCHE tatIS% deatAbhd 88% HARE YL NP vaccine was
ggcgcat Cgg gcttcccata caat cgatag 6000 attgtcgcac
protectue, tigmwmpgasat tapmyiayageteatsing 40 4oddapatitlanaToagtalish the
6060 tccatgttgg aatttaatcg cggcctcgag caagacgttt
cccgttgaat atggctcata 6120 accccttg tattactgtt
tat gt aagca gacagtttta ttgttcatga tgatatattt 6180
ttatcttgtg caatgtaaca tcagagattt tgagacacaa cgtggctttc

cccccececcccc 6240 cattattgaa gecatttatca gggttattgt
ctcatgagcg gatacatatt tgaatgtatt 6300 tagaaaaata
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cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg
tcagcgggtg 120 ttggcgggtg tcggggectgg cttaactatg
wogewaBnasga gcagattgta ctgagagtgc 180 accat at gegr/usS2005/034798
gt gt gaaat a ccgcacagat gcgtaaggag aaaat accgc atcagattgg
240 ctattggcca ttgcatacgt tgtatccata tcataatatg
tacatttata ttggctcatg 300 tccaacatta ccgccatgtt
lowBf Rt @fhllerdivirglacdca@t thatwadd agordpiotatibh agaidbiOFEbola infection, a
ggggtcatta gttcatagcc catatatgga gttccgcgtt acataactta
dose-trsparsst gplyYsRD vcagcg@t‘qrgwgd @glgcwgrea@‘g@@gggé gwith rAd vectors

enog R R i oSP AL AR A RGP A 0B SO AT B gyinaa, Survival

wasortoh BCAL@6h sgre%ﬁﬁg%ccﬁis@ oﬂ?@‘? Bf g\ﬁeﬁt@r tyeegsas @BAllenge infection was
acgcccccta ttgacgtcaa 600 tgg;ggt aaa tggcccgcect

umfg»gub{ lethnbio the é@t ateoupc@ig. 42499 Vaas isodatoadyagaque assay on Vero

cell Wl%gcac%t%g fo?rt 8 %@%@bﬁ%ﬁ%aﬁ%g%?gat L gigﬁﬁ’g—gglﬁ espgrclzs%g %or TNEF-

drilabfE 28 ‘BH‘E&: ?&g&ﬁggf'&%rﬁﬁguf&lt &R macaques (Fig.

agtf‘f“@ tt ggcac aaaa t caacgggac tttccaadat gttgtaacaa
12B340CDISE clyedt Mpbﬂsgaomaaanﬂggmgsgt wgcne gloge arogps, except for the

o e AT Hhe N e U s
n HBARRAACATm %18,2%?% BRALVAS S ‘eg&@aléﬁtgﬁﬁ&@g Sftlafs' G hEdrGups that

acgcgcccgc gccct acct gccgcca tctacgecgg
surtiVghBbsig Gﬂirut chaAlpnge CRigt Em,gleﬁ) gHo%e8&, dafrgeat aclifference in more

—+)

thar??ﬁ%tk?é" (BB e T bV gemyBeY b aRHETeRgRL0T nd alites
t t t . .
oS 68 rgg hHAGEL k200 P8GEL A5 CEEIABERR. with protection

for gl@ts gﬁﬁ@ﬁ@iﬁt@ﬁ gegiateag Neaailaad A gatib@iycagac hgniat agRaddidtdot differ
cctttccatg 1320 ggtcttttct gcagtcaccg tcgtcgacac

mgrgﬁ@qn@lg@@@geegpm@gg@ aed Ealitiol §i8g1 2B ateha) a 1@@@ gqgults indicated that-
the tﬁ%ﬁ&ga{s& AGHLES % cglath(égga% ClhoBRl Gploq gﬁ‘ggﬁg gt YRerefore,

a accc gcc C atcgccagca aca

sub§deRemaKPeHmeRs a’@fﬁ@tcgﬁieﬂm @ﬁl%gl@i};g@@@ t6 Cih@@%as%ﬁsmwty to detect
accgaggacg tgcacgﬁgat gggcttcacc ctgagcggcc 1560

differgaeryar gyéccotatiagetboetviecggageeciamgewagaygt g ggcct t cagg

R B B SHGARCON PN SHERREARty e conter

effeBOE fERAAE prekeEligict gC tggaccct cc caccaacat ¢ agggact acc
1740 ctaagtgcaa g,accatccac cacat ccagg gccagaaccc

t ca¥gseedy tgifeatingeber TmB@@tStoé@d)c&la‘g @n t@}ﬁ@pathlc effects yet
{1 L
realt GG B2 S AR EE et PR bt KRG eyt aqgions of

GP O &6 atianfidl 988 posdt ﬁhfaﬁ@ﬁls GREA SAAEHRGh '_ggﬁﬁédﬁc@d GP proteins
gacat at gaa cctgacatcc acaaacaagt 1980NI

beanmﬁe@smzno 8tid, dwrg@cxwg sczaredcioy dacretpgd indmtiayat gell rounding

but SARELEE IRt R R e PG frdsut quiibodies.

SubstRBofk Qﬂ%ﬁaﬁ{l@ For Qﬁ%ﬁl@ R G PR IR i FIPEACGPIRom the Zaire or
t gccacaaag ctgaacacaa 2160 cagatcctaa tagcgacgac

Sudgafdn cibtypes 86 AdY@yg EZ1 DY Gt oxspeptianglya chglgstizd2e cell rounding

phelP§e i1 GALSIOIED L5 Ll B BOrPL GLet BYLTACRBEPGalyar reacivity with
ant1@9&9§%8§@b1ﬁ@1ﬂg?? M fesCiRE ts&ﬁﬁ%go?eﬁ ¥ @Pﬂﬁélﬁ%ﬁnfomatlon (Fig.

agaacct gga aag a caacagccca gcctagcatg cctcctcat
14)2400 acacaacaac aat cagcaca aacaacacct ccaagcacaa

tct gagcaca cctagcgtgc 460 gatgc ccaac
{ aCHEAHR TR AN 6V BRGSO BT POIn 4 equop Gaoctive immunity

alofe otk %S&B&aggxggfiﬁwCﬂeﬂ%ﬁffﬁ&n%%%ﬂﬁ‘%ﬁﬁaﬂ BaftP@ dombined

aagagcacaa acagcacaaa gagccctaca acaacagtg
witle NPa cacaat ohepoaRit Rt magqasdagamiZodq tEésawqis&Qas diminished by
acctaattcc acagctcagc atctpgtgta ttttagaaga aagagaaaca
2700 tcctgtggag agaaggagat atgttccctt ttctggatgg
act gatcaac gctcctatcg 2760 attttgatcc tgtgcctaac
acaaagacaa tctttgatga aagcagcagc agcggagcct 2820
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tcctgctgct gctgagcatt gccgtgctca ttgctctgtc ctgtatctgt
agaatcttta 3420 ccaagtacat cggatgatag atctgctgtg
woebdetBag8t gccagccatc tgttgtttgc 3480 ccct ccceCy/usS2005/034798
tgccttcctt gaccctggaa ggtgccactc ccactgtcct ttcctaataa
3540 aat gaggaaa ttgcatcgca ttgtctgagt aggtgtcatt
ctattctggg gggtggggtg 3600 gggcaggaca gcaaggggga
33%gatlt @igamsprtody {Bipa 1 845 alig cogeasy Pvhlad bhte®Rl was achieved in

.gget.ctat gg gtacccaggt gctgaagaat tgacccggtt cctcctggge
anipnglsfBupigeday sl E&&@&r)a?@ét IS Qe e &/as gmenimalsoeceiving wild type

. 0 .
OB e FOROgh sEL g HbOIATHT TR0 TbeGRRR S8 TP pydetgpceltute
staid@RbLTNBYAGAGH bW bRbsicallg eion il RA0G fRFACSIRARE CD4" population

aaacct agcc tccaagagtg 3900 agaagaaatt aaagcaagat
betwgere tdafferant impwagatey soungadiat d3Betleft gmoel). 3Shnilarly, individual

airfiAPReROe L GRIRARE R O Rl b SERREE Bl bV, o eena

toweBT BRGiashed savRal HCgdusd 9ad qgg%arﬂ%@&—s@&ﬁﬁ@b@)@g %ellulgraréesponses

.tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacg
(Figi143B g asiddrapatel gt gagigamapecific RIg8Aadg@gyas ad@aatimulated in all
. ccgt apaaa C t 4200 tggcgttttt ccataggctc,
i R JER0T Haorisht paselh Mk Eo el g Gres epbillustrate that NP
may 930 Bk Gt B8R LS (3Bt ¢d tﬂﬁﬁﬁflﬁf aatggiﬁgtaﬁﬁ(ﬁg Q{ifegﬁ&{ 48 Gt it may

. ggaagctccc 4320 tcgtgecgetc tcctgttccg accctgecge
dimgnisle pygedt@ncrhapt eoghced with moalifitd GREhmgegaaosdhe lower limits of
cgctttct catagctcac gctgtaggta tctcagttcg gtgtaggtcg
pro%gt& Y4°elede8s8a gt ggget gt gt gcacgaac cccccgttca
9C CeiiAg Gos t @fsiehid i t
tccaaccpggstaagac§Eg§ %gggﬁgggg%ﬁggégg%%%ag(E%g% the absence of
trearoargtaggioas oc adzandcdgacaigeg Eydy PN Apgitgg 68 rAg SbacABAGking, as

i:t cttgaagt 4620 ggtggcctaa ct acg}glgct ac act agaagaa

wel %@??@8@ CRh et e?@%?lg??c Isthalehallonge woap andmek model that closely
I, S 1 . {

parf REARRIAOR &L gg% Al TCHE IRLC586, 2%@61&?}?02121%88%38 %598) he rad

4740 gcggt ggtt tttgtttgc aagcagcaga
vectmaaaaeiag georifataia pgaediod80 aat setlctgal vaédidd ¢é888n in nonhuman
.gqgt tgacg ctcaqgt g)gg g&gaaactga C ttagg ga 43860 o
pringales i, Hadatttaht 4083 Mraggdeas t@ddc glatlgh:m vitro atopathicity
§ t t agt { at gagt
s ERTSELORE 19 C0COHLANAT ARIETEL 0101 HOTH compones, wo
havamot sdent 0Riclg dR aingdlS vi@idat @by Gedtbs GrbRgsihg ¥56129@P! Gowever,

5040, ggggg gg, gcgct gaggt ctgcctcgtg aagaaggt gt
becwet%ﬁcgw%gf‘g@élagg@@iw@woh@ag@@g tagad, are sbeghgo modify GP to

G at, ttgatgaga gctttgtigt 5160

clinfFAEAACNH% JABPARIAT P R PPHRerdE ok b e quseepery for

protgcfile! igirf@dltyd 2 Bere) @ROefigsdts PdilefRt E6rmis! PGP W&E evaluated using
caaaagttcg atttattcaa caaagccgcc 5280 gtcccgtcaa

dosest ata ey thiesholft oE tnyeteetian in the ascslaratad twacinatian toidght tWe have

L I —
necds€drg t@piofstt agERd BBaRGnfee@GL0aggc agttccatag 5460

gat ggcaaga tcctggtatc ggtctgcgat tccgactcgt ccaacatcaa
t addacindithgsalternativet famscot €t cmateaadiffasgtislt #mmune protection.

agt a caccat.ga acgact 580 at ccggtgag
Daidff FHETH LERFTYRaR dB0iT REaRged evopthizatilq dengiested 293
11 t ; ac .
o PR AR b RSP RORAUSCRIE AL e P
prote@inggeiniiman gaaggec agaitst dnfkadang Theaglc gaallg S¥bRumoral immune
caaccggcgc aggaacag{g ccagcgcatc aacaatattt tcacctgaat

TespRnRss MLt dishagwshable behv srncerowefrecqjting the differentjgmunogen forms,

. . 880, aggagt ac
the PRl ST SRS T LG moi R ARG e qrsgure our
abiliP40 identifyCcimihtnd Gadpoh@lsafestasibdé tBe Gi %}"b‘i GuACAL  Alternatively,
ttgccatgtt tcagaaacaa 60060et ct ggcgca tcgggcttcc
cat acaatcg atagattgtc gcacctgatt gcccgacatt
6060NI H316. 001VPC_SEQLI ST. TXT at cgcgagcc catttatacc
cat at aaatc agcatccatg ttggaattta atcgcggcct 6120

o 4 a M

M 4 a4 — "
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<213> Marburg virus (Angola) <400> 6 tcgcgcgttt
cggt gat gac ggt gaaaacc tctgacacat gcagctcccg gagacggtca
weéQoeagui3g gt ct gt aagcggat gccgggagca gacaagcccBCT/US2005/034798

ATVZZRSR G BEACGAITR Sryib HRES ulERRTAR, 48 not captured by
measdfeaftnft GStaDirdigdA3péafi C R dCagadell0Rg bRBKIE Yesponstt 868kted by -

at cagattgg 240 ctattggcca ttgcatacgt tq%t atccata
a broad qreptidapgol. adar example: thegansareqbzop-dadeied prateia is secreted and

likelsg %végctaa{’(}é-gxgﬁé&g{d%?%%rggt% ﬁﬁg@g%@g&gegﬁcg%ggl%%tgﬁggu%cs:equent
modiBERRRCHT theC 9B/caprdtRY 16 ABtatk GRGRIAAS AAFERARCHRM a more native

acgacccccg cccattgacg tcaataatga cgtatgttcc 480
envelope sigichare yieldeabd mytrgh B D withiredpcad g viaat qytprgthigty tRecently, it

A R L N —

(Man‘i&g G Lot QUCRI5AF P%rof 9995 5.a865)ACR L ﬁb&%nﬁ? thdt G Bfvelope
660 tt'ggcagtac atctacgtat tagtcatcgc tattaccatg

glycoptaeihgeytpptattitityy ot eihpea vir@es catlc aatifgds tigked &t agpeptor binding and
. ggtttgactc ac attt ccaagtctcc accccattga 780
fusio gL saal U adR i gutte! PoLaOciadh 1FoHRCgsgRES P dusola GP

0 ctccgcccca ttgacgcaaa tgggcggt ag
Shareg%%%a?ig%%ﬁ?%ggaggt ct atataagcag 900 agctcgttta

ot Qaguitg batbagks of bothgElgdy acd) dMiaaburg cditges diustrate gacedpetance of
960 t agaagacac cg%%accgat ccaﬁéétcca tcggctcgca . . .
developingtacBloyErug ¥eregicclog buman yse g Ehis tepast shpdgdhalguetgetive immunity
. C: . > t . .
oo BRGATERRL SRULRRED B OBGRIE G RRCaby il odfifion of aticn
specifio GRBAHE Bespddsts (€ b bingleqR0@ing G, etidH hs bege iodiftdd to eliminate in-
_agactcagcc ggctctccac gctttgcctg 1200 accctgcttg .
vitro Sytopatbic eHegtt ddeqiseelonisdgcaie slptegy dag sce hsensencgted using
. : C atag g .
vess 380 SBFES 505, HSARCRRIB0 TR EVROE HO20P9AtI e, bt
onlint Jgh€ 3a2005)g validaing atle ptahied ©f Facaast ok Epath. 1BBWever, there are
at at cgccgc cat gaagacc acctgcctgce tgatcagect gatcctgatc
concesag gt tlemuseaf 0V 2y 48 8 bugee Veeriee besgusy thiscigplicagien-competent and
. tce aca t 15 - ..
de B PR30 SASETRMbA-RCERIENNA, BB CHE Y st gagoie s
non-rkpREtAG AGHMB OBEMTBAGRY ¢ BighCl €08 396 Gafegcdas agigl @r this platform.

ggccttcagg gccggcgtge 1620 cccaagaa cgtggagtac
Immemtigledewe § snglagaiseten @/@tbc&oé@m pasiickescaglose ﬁ@g@s two orders of

e Gaef PRSP QA3 AR E R BAROH Al MR docesof
rAd GREAIBARGH0VGAOIRGAADBIAE SUTREM LRI TBAGEE G ombinant genes

gggcgecttc ttcctgtacg acaggatcgc cagcaccacc atgtacagag
in viugend gambeagivglunted don deeyueréoraaeraried diege, cleneger syDNA prime/rAd

oo $EEARNS, SHOSPLRROE N S SRR FRRRIOA ST im(5 6 e

effecB®d @ 3efeCRAEARG IS Re IFAC ABSIE FRAira CARL HoRYHoR HI Adt lr8@Are NP.
acactgcagg 2040 aat acaactc caccaagaac cagacatgtg

Eliminetion addR fgenagbe twetgne end tdgse redetions tadot’ceid particles do not

amib$ESAERN 60 S50 B AR SR O AR R R
at ccggat cc ggagaacagg 2%%%giigqttatac aacaagcgac
gct gct acaa aacagggact gtcctccaca atgcctccta 2280

Vectoacaisagretion andgeaisfgtioacacct cagc agggaggcaa caacacaaac
cattccca 2340 gagt ggt gac agaacct gga aagacaaaca , . ®
ca%HEacd@?égedg aﬂlggea@-@ceexpe@pg}dé YRS Jste scagiated in PER C6

cells g@g@&%ﬁc% ae?ca"il.a?% nf %%9% SRR ifé()@é‘ﬂﬁé)g %sﬁlg £PBR39S based

ctatt'cagaa tdgccaccaac tacaacacacC agtctcacdgc
ccct gaaaac gaacagacct 2520 ccgccccttc caaaacaacc
ctgctgccta cagaaaaccc tacaatlagcc aagagcacaa 2580
acagcacaaa gagccctaca acaacagtgc ctaacacaac aaacaagt at
agcacaagcc 2640 ctagccctac acctaattcc acagctcagc

atctggtgta ttttagaaga aagagaaaca 2700 tcctgtggag
agaaggagat atgttccctt ttctggatgg actgatcaac gctcctatcg

PN Y a2 o4 o a " " oy S oy 2 o2 a
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ggt ggggcgg cacctgcaag gtgctgggcc ccgactgctg catcggcatc
gaggacctga 3240 gcaggaacat cagcgagcag at cgaccaga
wocamgaagga cgagcagaag gagggcaccg 3300 gct ggggect/us2005/034798
gggcggcaag tggtggacca gcgact gggg agt gct gaca aacct gggaa
3360 tcctgctgct gctgagcatt gccgtgctca ttgetcectgtce
ctgtatctgt agaatcttta 3420 ccaagtacat cggat gatag

adaptat gladigidg padhpe 1tagdtherd G I6sal¢ FWELAL ARUE-rB480:3 essentially as
ccctcecceecg tgecttcctt gaccctggaa ggtgccactc ccact gt cct

described glsewihers diavengagddgdaet okt oAt cg&erot 7§133858342). The adaptor

oisgat i Giiediie SAALCRI0 i B S a0 detpwea by
trarkOARH GHAE bErtAl Gentiie G5 AR addhl0 ARGATN AL &gﬁr‘lggg%léoﬁdes 3511-6095

. cctcctggge cagaaagaag 3720 caggcacatc cc
in Ad®c dﬁn)g@GPtaypcdmg geuescedrg glaned intadhd expagsionIa8Rtte in the adaptor

Pl 55 FeRGTO0LE gUAEE L Gf dNELe: B SHE: agedisic-carly CMV
proffoRGCARPREe 3%AOCHAYaTenyEBR ARG 9 3&9&1&%@&6‘9@#&11&1 Ebola GP,

1
aaagcaagat aggctattaa gtgcagaggg agagaaaatg cctccaaca

GP3YM) ag gpeipg amtdtiona hgag ggreatal BatAaasfectidd GagRe62d pAdApt-Ebola
atttaagg ccatcatggc 4020 cttaatcttc cgcttcctcg

GP&I%Q‘%E% igethey atithc et linegyradyeasond pdVGAgos B IABAE3 containing the
TR SR e e RN

PERUHEC aBaweRC Bllaaadas DMIMIPentr@d HWIGC 859, fdial bovine serum
ccat aggct ¢ cgcccccct g acgagcatca caaaaat cga cgcet caagt ¢

(GIBLED amgdnerbgtsd pt 3T3CE swdercbunyidied tatthasphegpanac g §,. Homologous
t1tcecccect aagctccc 4320 t ct.c tcectgttcce oo
ool BGEEH PRRAERYEG (R0 MRt b vector incruce
lysaﬁ@ag%ﬁgﬁﬁhuﬁ gﬁﬁﬁ&d Sing Cvh AMG! Gififliods gk agat %VE&%?%& A vector

gt gt aggt cg 40 ttcgctccaa gctgggcetgt gtgcacga
clores ceerg tanalazese i guessyee tyd grimessain 4508 temggdreaositive clones were -

R4l AR 0FR AOAP dBE B bR OB Py dgeggae 175 o’
flaskdlC NaRREAFele! SrBAAG} stifd GHHIRHCERY %‘Eﬁgﬁg@gggentﬁfugaﬁon and

actagaagaa cagtatttdg tatctgcgct ctgctgaagc
subgeqgenthedaseltesyyubihaagbtat hythregansedutiga dintyis aapiaaa@RIS-Cl pH
accgct AT40 gecggtggtt ttttgtttge aagcagcaga _
8.0 tcP%th&H%%S /%gggqg]ggg&gﬁg{ éélaffﬁg’gs WEHostaicd @stsipgle use aliquots at -
80°C! t /4168 3alti BIGHD! GREI wetd BGLA8IA81 %?aﬁﬂ@rﬁkfg}aggéa%@lg&gﬁ)mance

~ 4860 ttttggtcat ‘gagattatca aaaaggatct tcac
liquad chiomatmeraphadmaat gaaled@ited girddelamat(Shatabm} Radgtet al. 1997 Hum

at at at t act tc tgacagttac caatgcttaa 4980
Ger Lt Sotic Goe LatREty JogeerraIchy, ACIDSeuee Aldcallagiibola GP
tQC
o R RS B A T OB LA E B B cuture ysates
on westarh hbatg CTheaid ewtity tof ahg ggdficeepry iag @b a@@ecddst PCRL tEpression

5160 aggtggacca gttggtgatt ttgaactttt gctttgccac
vecgiRkid BT Ged (VM ggd Foirt e orein HEMY gahser promoter tht

hav bEBT TGRS AN S BltbEgdch 6F SAPGCREE < Tb pason. The
PATRM lc6htdink taad it BGAaadad %@idt@%%%d%sg&@ﬂgg Hy digesting with

caatttattc atatcaggat tatcaatacc 5400 atatttttga
BspiHAdgowgt anditbeny fimateyn Bgdadhzamsulting phgmiiyalsagoitamad agur extra

emigh AASHa Cr RERLR (P P 7% MO COaE b E el gells were cultured
in DMES : éi%)gfeﬁleﬁ’éﬁtvgﬁgm ﬁﬁ?ﬁ&%@?&uﬁﬂ?@?@ig?a%?é?té?l}s 19 measure

ag aatggcaaaa gcttatgcat tt ag ac
proteiagpraagion abd 4611 adurddgele® feefdfitehantoTastlsGaHgad g DNA per well
aaccaaaccg ttattcattc gtgattgcgc 5700 ct gagcgaga
of ac@ryuehl platgcusing caletum tphasigla@g&waomrama@rdm pathecyamtigcturer’s
5760 caaccggcgc aggaacactg ccagcgcatc aacaatattt
tcacctgaat caggatattc 58232t ct aatacc tggaatgctg
ttttcccggg gatcgcagtg gtgagtaacc atgcatcatc 5880
aggagt acgg at aaaatgct tgatggtcgg aagaggcata aattccgtca
gccagtttag 5940 tctgaccatc tcatctgtaa catcattggc

S I 4 a4 oy 4 a4 N o NN NN o, " o o
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<210> 7 <211> 8128 <212> DNA <213> Ebola virus (Zaire)

<400> 7 ttaattaacc gcaattctca tgtttgacag cttatcatca
wocamiaaBat accttatttt 60 ggattgaagc caat at gat RCT/US2005/034798

at gagggggt ggagtttgtg acgtggcgcg gggcgtggga 120

acggggcggg tgacgtagta gtgtggcgga agtgtgatgt tgcaagtgtg
~ gcggaacaca 180N H316 . OO VPCSEQLI ST . TXT tgtaagcgac
insiygeitogs g dratcanegreaigt wd evgotigl by SPSCBYGH folloaeadyawaktern blot

1%40 acaattttc gcgc g}ttt,qggc gat gt tgtagtaaat
WIR 25 d'geRC %’5’3’881' g‘é‘g pygpide ljgc gaaher.t cgcgggaa
‘Anﬁﬁgﬁ§@@§g@dgﬁg agtga aatctgaata attttgtgtt 360

actcatagcg cgtaatattt gtctagggcc gcggggactt tgaccgttta

c gt Gyagaalpud! 20hcaguss C Y0 tlscidldrisyt 6D yehgt b1t 66D weighing 2-3 kg,

cgttccgggt caaagttggc gttttattat 480 tatagtcagt
Obtélgafﬁ é&%&%w@%% t'§ae d%se%gfglt gomyaration agd cballengagupatiments. The

L R R R ——

adnaihister ggcdigesatly contraag iR thdink8dpalotdadld to the Guide for
zntMtgmn agttattaat agtaatcaat tacggggtca ttagttcata

the &Q‘” ¢ &ratlde bryeeiot 4t sy prepered hycthe tastidute add aboratory Animal

cC C ac 780 ccgati
Red B 9 SR S SRRE SR 505 b B 1990
The3#ilitieg a2 GIRA ab@OdtAIMG! AobaA6H TbA ARRGEAGHRCAR] Accreditation of
ac_atcaagtgta 900 tcatatgcca agtacgcccc

tt ggcagt ¢
Labefag@lw gl Caen eagional aTlgyorecy vat teggloathect®et according to the

cBS5EATLR AU9365 3o BRBRSL A (ALY SR SE) 858 ot

virggt haRERdndBIES Gdasf SHh AShbliBantl R0 1GhEACHLAIR aintained in the
tttccaagtc tccaccccat tgacgtcaat gggagtttgt tttggcacca

Maxigwn §antetnazeng fabmatort Gadeandded gtdcheckatdailygec
cat t.gacgc. aaat 1200 taggcgtgta cggt gggagg
Ma?% ugtmgﬂz%éﬂh%g‘?@g%wglgt gaacc gtcagatcgc 1260
Cl gOAGaARYEsGRdcagaEIrdre Hiédit HRGSuSGRROMRTF 13)21{&? 898 fSxture of

. gatccagcct 1320 ccgcggecCgg gaacggtgca ttggaa
mnywegesc at dip deystiadimgigdaaVant ghalpng88tast pateinedtlyy inoculation of

a5 3 SRR SR G st il e 7 ik giosontained  target
dos€éf L BRJUU ERANIBLMileGpdaly 0 ahadRckahd: ttltlc?ltélﬁ%g %ﬁmunization. No

caaactgtca tccacaaatc aattgagatc agttggac
adverse effentmofthg edettoyyay vagyrtian vgac olglenedacotly. CEaRAtERARG s used

in tlﬁ%gggygg%% éné?xélg\é&%%gg ?rgtggad Cztcl 3?1%%%3 h%g{gg tq%? ?}tg: former Zaire in
199%%%%3@%@%{3 51936699,a0 V%g%@%{% 1&?1%‘3?191%29 CHEEA G um and

attcggggct tcccceggtg atgt'g cacCaaag
bloodd‘ggvia?dg?i '(mdd@ﬁt Tt tlgﬂgmzﬁe' t rsb?@qieg@ﬁg?t fd ﬁrt@\tfi@ﬁi,ly @éﬁisiggd (Sullivan, N.J.
a C C at gat cgac cttccaca
etdg%@ﬁ%@?%%@“@%%&d&@égc tt?cgc?gaa ggtgtcgttg catttctgat
Flov@@§ﬁ%°f &Lglg&)b(gﬁ%saagaagg acttcttcag ctcacacccc
t t'gagagdgc cggt caatgc aacggaggac 1980 ccgtctagtg
gc tlaantsidcted ¢edis caaraadolleagd tafiet AQWbEAHAL GGGt PBSt GUARNE FAFTA) and

. 040 gagacagagt acttgttcga ttgacaat ttgacctacg
mcué%te Jott gentgl %gafga&ab 1t 21338@&2@8 oty t(genesauglt powided by Dr. A.

t 21 .
sandiE 8P 0GB 17 e SR BRSO AL RIRRNR oS R amspaining
2.5% deaobgting sead) ifebated! G4l FAFact @R FaakEd %@&)Eldary antibodies

agaaaaattc gca tgaaga gttgtctttc 2280 acagttgta
d acl@@ﬁéﬁg@lﬂ@éiee%%a eharatorgt gt Sigpen, gesregiiciyigfoa 8Ot mitutescon ice,
caggga ,ccaacacaa t gaagac cacaaaatca .
folog g P i A BT B8 S50 BRE R B gD R 4-cotor Cattbur
flowlcyRaggaant FRIGARCAERAE sbvaRqat&istaagRgccct t 2460
gccacaat ct ccacgagtcc ccaatccctc aCcaaccaaac caggtccgga
caacagcacc 2520 cataatacac ccgtgtataa acttgacatc
t ct gaggcaa ctcaagttga acad8atcac 2580 cgcagaacag
acaacgacag cacagcctcc gacactccct ctgccacgac cgcagccgga

2640 cccccaaaag cagagaacac caacacgagc aagagcactg
acttcctgga ccccgccacc 2700 acaacaagtc cccaaaacca

P .
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cacaat caag atggtttaat ctgtgggttg agacagctgg ccaacgagac

gact caagct 3060 cttcaactgt tcctgagagc cacaact gag
woremysasst tttcaatcct caaccgtaag 3120 gcaatt gaCT/US2005/034798

tcttgctgca gcgat ggggc ggcacatgcc acattctggg accggactgc

3180 tgtatcgaac cacatgattg gaccaagaac at aacagaca

aaattgatca gattattcat 3240 gattttgttg ataaaaccct
ELlISAggaccag ggggacaatg acaattggtg gacaggat gg 3300

agacaatgga taccggcagg tattggagtt acaggcgttg taattgcagt

t at &goe @géﬁaﬁgs@p plade @@aﬁa@hestgn%i{%i weeegeaated with Ebola GP

tc acgag at ccgaactt ttattgea 3420 gcttalaatg. .
frofy ¢32 B0 e Al e bl A 3¢ itosd clChEeSincppytions were
cardé@Bui SAGbACRIpefdhas! PUtEIwhic tHES GRASRedCHiL #ntddlith PBS containing
tatcttatca tgtctagatc 3540 tgtactgaaa tgtgtgggc

gcg
Twegy29.t et gegtvirye dduigd imPBS svataping GygguiCend Bedetal calf serum and

at tttt qtatc ttt C adcc C cC ca tgagcaccaa .
al Gyt Eencriwid s Adonsed FERS FE I CmBafa” RS SRR R Six times,
gof9GAH B6MeE FRE 0@D9G IBheM BRI TRRecdib20CARt &§dl8Qd to horseradish
gctccagcat tgatggtcége cccgtcctge ccgcaaactc tactaccttg

perg¥@idscaprs asehga acdgitagiont apibadc g Brynd JgGawas tigealgd by Sigma Fast
ct gcgccgce. cqgettcagec. 38 ct gcagcca ccgceccgcqg .
o-rgpvighgatting Sony e Ledoedt (§eraytiatcs ‘GoBhus MO) and the
optRal @ IhasCht it CA GRRECHCHAM AP ATR IS LR SIIThE td Lssay was
ggcacaattg 3960 gattctttga cccgggaact taatgtcgtt
perfatmdgcagc tgttggatct gcgccagcag 4020 gtttctgecc
t gagggcttc_ctcccctccc aatgcggttt aaaacat aaa t aaaaaacca
Neﬂg‘ggz‘ﬁlgé‘t“&‘lbﬁfwf‘nwgﬁt t ggat caagcaagtg tcttgctgtc

L BT A8 1DERCHS R0EAE R usy e

(Y apg OOt dakirabT8a64 L5650 atRiidflyada3T aeht gge plitahfc tegincdiameter
4260NI H316 . 001VPC SEQLI ST . TXT aggt agcacc

tisohg UG et Enbeysiedie et gRyby coeghpbarphde sguegay tosen)
Witgig';glg\élc g%fﬂcpgﬁ’g%ggg%}cg%ggclg%ggﬁ&% gﬂ{(%ﬁ g%é@g({ ?NA. Cells were
traf AR C@tight] *AGSIYGH RPREBhEC HithaFgh agdaah. #AReight hours later,

atgagatgca tcttggactg tatttttagg ttggctatgt tcccagccat
supgEesatceuipiaing Psepyatpedviges Wgneg@a@a@g, dliwedieentsh a 0.45-pm-pore-

SRR AL PR ERR AT e
HUAG20s (Caabreg aC-26 91 Colateddh 0 ggMadhe DAGE pAGHEY infection. Virus

cggcggcct g ggcgaagata 4680 tttctgggat cactaacgtc ) .
stoglgsayyerey inpubated at GAf G afoyat bowrc i shaygresencet oft setFofrom immunized

Y L0800 DGR B SOBIFRTED ok Plbc g and Feplabed with
theOiss@Amh tm&BO Al Y80 Bibs@iRb Gt [l Piredtd 0l o AGCA 18R 819 900 7689) at a final

cgat gaagaa aacggtttcc ggggtagggg agat cagctg ggaagaaagc
conterttatimgg of Satggalgcedgchaeyypost irdedipnagellscygtegdpged and assayed by

Lu%%té%g? ‘%38 s%t% %teilé’%rgﬁgg% %]%828@58 ?ggg.t@lgg%tggﬁ? g(%%& was determined
usihg 8 VeRABBMict eI A6 ¢ hBRtonk GESRSH tiukndr BEGhSRAG2 aat ccgecag

aaggcgctcg 5100 ccgcccagcg atagcagttc'ttgcaaggaa
Intgaiiabirtdytolinaangytit t gagaccgtcc 5160 gccgt aggca

5 9o BRIt PpPd OGN G ot e RITal AP BapEg: from Sytomolgus
maEeﬁ%@ aRd 81089 Q&g%% by segéitgagoﬁ %%Iglﬁi%lggAg)glg)égﬂétg%% x 10° cells were

tgctcgtcca gacggyccag atgtct ttcca
stirg@lat@Q gh o0 p!g%%%lﬂlt@ G@ddaurg t(GiIEG@D Cfﬁ 6 Q@U@a«ftggtgc gfiﬂc g6fi-CHP8 and -
ctgcgege t ggccagg cgcitgagg ctggtcctgc | .
CDﬁﬁgtagaé’@ﬁ , Gegdeldiscdg gncg é%m 3&4(50 ouUs @oglc@fg H-sggpeptides spanning
.ttaacecat tcatadte cagcccctec gcggcgt ggce
e GRYFA 386 Pt BN Pl SR 8 055 195 BHEOV R S e
oveilgfiag Mo ¢e] apaniing HeneMhs (FHHQ0 ¢Bicapdtis lat 40884 @ncentration of 2
agaaataccg attccgggga gtagggatcc gcgccgcagg 5640
ccccgcagac ggtctcgcat tccacgagcc aggtgagctc tggcecgttcg

gggt caaaaa 5700 ccaggtttcc cccatgcttt ttgatgcgtt
tcttacctct ggtttccatg agccggtgtc 5760 cacgctcggt
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at aggctccg cccccctgac gagcat caca aaaat cgacg ctcaagtcag
aggt ggcgaa 6360 acccgacagg act at aaaga taccaggcgt
woRemsTI3g g aagctccctc gtgcgctctc 6420 ctgtt ccygac/us2005/034798
cctgccgcett accggatacc tgtccgectt tctcccttcg ggaagcgt gg
6480 cgctttctca tagctcacgc tgtaggtatc tcagttcggt
gtaggtcgtt cgctccaagc 6540 tgggctgtgt gcacgaaccc

ng/atCIEIRIGeAE IBERIGHD FeaBeiviBbE CwlAt PA@tSa'L?s@ Q®Qcton Dickinson)
gt cttgagtc caacccggta agacacgact tatcgccact ggcagcagcc

supplenggtedawith 6B6&ng2B tand gt siged gdgag ghixturg o gmeibodies against lineage

tac t gaagl g aact, 67 tacac
e bg0aRE: G PATT G AP E G B Ll QUagTL Ghbblee et on a
. t AL t . .
PSSR RPASS APPSR LARAORS. ARAR0NS fosive saing o
lymphooteagang dasast gatsidd satgaagatfolboidd Baith3 A0 and CD3YCD4"

fttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt
gatipgRdSpCEiACcPopblal gy Wete ﬁg%réf?&atﬁ%bv @ntaz?é&?‘g@lai @&1—8%8 positivity,

. a 0 : T

res BRI VAP RLRR L0 B SLAROLE e fucividual
lympl&&te subisets aad at lgat 20Q00N evants wectaaslyzaict agthisgiple.

ctgactcccc gtcgtgtaga 7140 aaactacgat acgggagggc

ttaccatctg gccccagtgc tgcaatéﬁta ccgcgagacc 7200

cac C sagccggaa .

oo AP S B e B PO R RO B clriey
andtadlegtaidaie, baakkied §c theggoaall appredidthaairRag chshges in form and

ttcgccagtt aatagtttgc gcaacgttgt tgccatt ct_gcaggcatc?
detaibgmn be)dnagie cuidgleput departing tony theatrge seapecefi the dgeenbion.  All figures,

o PRI SHI SR CAIPRE LA DAL AR BRSO ot o o

are h&gby¥ Bgon@dritaédly tedefcegcagt gttat cact cat ggt tatggcagca
ctgcataatt 7560 ctcttactgt catgccatcc gtaagatgct

tttctgtgac tggtgagtac tcaaccaagt 7620 cattctgaga
atagtgtatg cggcgaccga gttgctcttg cccggcgtca acacgggata
7680 at accgcgcc acat agcaga actttaaaag tgctcatcat

t ggaaaacgt tcttcggggc 7740 gaaaactctc aaggatctta
ccgctgttga gatccagttc gatgtaaccc actcgtgcac 7800
ccaactgatc ttcagcatct tttactttca ccagcgtttc tgggtgagca
aaaacaggaa 7860 ggcaaaat gc cgcaaaaaag ggaat aaggg
cgacacggaa atgttgaata ctcatactct 7920 tcctttttca
‘atattattga agcatttatc agggttattg tctcatgagc ggat acat at
7980 ttgaatgtat ttagaaaaat aaacaaatag gggttccgcg
cacatttccc cgaaaagtgc 8040 cacctgacgt ctaagaaacc
attattatca tgacattaac ctataaaaat aggcgtatca 8100
cgaggccctt tcgtcttcaa gaattgtt 8128N H316.

001VPC SEQLI ST. TXT <210> 8 <211> 8128 <212> DNA <213>
Ebol a (Sudan , Gul u) <400> 8 ttaattaacc gcaattctca
tgtttgacag cttatcatca tcaataatat accttatttt 60
ggat t gaagc caat at gata at gagggggt ggagtttgtg acgtggcgcg
gggcgt ggga 120 acggggcggg tgacgtagta gtgtggcgga
agtgtgatgt tgcaagtgtg gcggaacaca 180 tgtaagcgac
ggat gt ggca aaagtgacgt ttttggtgtg cgccggtgta cacaggaagt
240 gacaattttc gcgcggtttt aggcggatgt tgtagtaaat
ttgggcgt aa ccgagtaaga 300 tttggccatt ttcgcgggaa

aact gaat aa gaggaagtga aatctgaata attttgtgtt 360
actcatagcg cgtaatattt gtctagggcc gcggggactt tgaccgttta
cgt ggagact 420 cgcccaggtg tttttctcag gtgttttccg
cgttccgggt caaagttggc gttttattat 480 tatagtcagt
acgtaccagt gcactggcct aggtggtcaa tattggccat tagccatatt
540 attcattggt tatatagcat aaatcaatat tggctattgg
ccattgcata cgttgtatcc 600 atatcataat atgtacattt
atattggctc atgtccaaca ttaccgccat gttgacattg 660
attattgact agttattaat agtaatcaat tacggggtca ttagttcata
gcccatatat 720 ggagttccgc-33-t acat aac ttacggtaaa

t ggcccgect ggctgaccgc ccaacgaccc 780 ccgcccattg
acgtcaataa tgacgtatgt tcccatagta acgccaatag ggactttcca
840 ttgacgtcaa tgggtggagt atttacggta aactgcccac

e ey a ~ . a o e S



aaat caacgg gactttccaa aatgtcgtaa caactccgcc ccattgacgc

aaat gggcgg 1200 taggcgtgta cggtgggagg tctat at aag
woaumystisgt ttagtgaacc gtcagatcgc 1260 ct ggagaeqT/usS2005/034798

catccacgct gttttgacct ccatagaaga caccgggacc gatccagcct

1320 ccgcggccgg gaacggtgca ttggaagctt gccgccat gg

ggggtcttag cctactccaa 1380 ttgcccaggg acaaatttcg
WHERESGEAIMED §S:tt gttt gggtcatcat cttattccaa 1440

aaggcctttt gcapgccttt gggtgttgtg act aacagca ctttagaagt

aachgdydueleis peidgmetesylet SRyRTISI 4apR)nucientidet epsading a modified

. tcte .1560. aacct cgac . .
PR IS b ARG g v
cond&rd€ll RGRINCIGGAIGP it UeGeR8s GO)iFE CoReskidifl SABGER immunogenicity

gagaat gggc tgaaaattgc 1680 tacaatcttg aaat aaagaa
Wh@cmm@gfg s feynetefokicity eat bemueogsoicdy af ggtildityadfilovirus GP.

t agoeat caa coct at gtt cacaaagccc, .aaggaace i
0529206k BB eSO 0 B SO SRR P e
positiofibd GE1thé NAlBRAGRY Poadl) xbRARG! the ARAGVERLIHEER residues, and is

g;ggagt_caa ttttgctgag ggggtaattg cattcttgat™ attggctaaa
locatebd aswing asigawattiont 30 61t ¥a 531 ThS6c86,S Tab8.ciugagal, 62, 63, 64, 65,

66, UG 3 16 BaGealhata b chngbatt 0 Guye bhaks: Joub. 86 87, 85, 89,

90, 98.092C 93080 96 004, WYy eRBoARH(, JALABL, AH 264, 111059144, 8% Clo8IPo9, 110
caggccccac 2100 acgcctcagf tccttttcéa gctgaat dgat ’ ’

1lla¢tattldattd,tllattmddd, Gt dagtlRat 1216Q2at2RdRdgH2s, 126, 127, 128,

129355 T30, 1250 dodavabiind: hanbel abod0gbhbdAs IS, 144, T45, 146,

1479198299205, 96k 91 £ 1156, $28955a38C1 5 alsgC 964 ABYEAY, 162, 163, 164
gacagaagac gat gat gcgg cafcgt'cgay adttataadg 234 >oTT e

165gtetadads t68,dogatiydae, e taydady1 TatI76gyzE d 789419, d80AE81, 182,

183008 8 5c Eo. 8o LR Rh Hh, fo f FaRT8S Fpa o 85 JB8aRE. 198, 199, 200,
201%%%%% 804, 998C85. 099 BRI Q@&,%gﬁzf?ﬁ%ga@ﬁﬂ %1&%13?%@}517, 218,

at aggcacta acggcaacca tatgtagadtc tccaccatc
2199220, 2242222, §agcl24c 298, 26302 2281 225 @30023 1 @BL2.a233, 234, 235, 236,

237 B IR, ST be 548, B AT P2 i QR atin g Sokta dEhas, 254,
25599523961 £8 3460 RE 989055236 % %2@@%6%@7‘3 36 3% 270, 271, 272,

accaccccag aaaat atf aac aatagcéggtt aaaacCt gtcc
273%2 @t%aaa,g:gm @i ¢ czitsaage, zsacggn, 28ap283ast | 285086,018Fa28% B9, 290,
t a gtctt ct tcgaaaacgc_agcagaagac,
291a§§ct2§§c§é£=g%%a§géa%%% gz’g§02%%f)’é§89 g%iﬂba?ac%@l&agﬁ in an exemplary
: gct ggg 2940
I B B o e el B D608 1 at acact ga
aggcct gathg BRIk adt ancleada of YS! 2 aghereind§gdagkito acid change is
ae%tgcaac,t t g caaat gaaac aact Qa% 3060 ctgcagcettt
locajed; 3t apming ackhpesiiery 4} o5 1198 g dbala Seise €8 Bicen exemplgamgnner or
. . . at ggggc gggacat gca
°°“§%§§%1%?38%a§3%é%ltgf%a?ﬁ%‘%%ﬁld%%m tgagc cacatgattg
gadaaaadae michic bgdtoRads CATgiMn 3akaRldmald SRAHY acid change is
atttcatcg acaacccctt acctaatcag gataatgatg ataattggtg
E71hatge44ydn Fhobr dgee S8tiggan ¢ UF Aeapngn b gerresponding thereto in

attgcaat tattgctctt 3360 ctttgcgttt
Otheg%%‘g% g%lfd{}%gctgat aa tctagacgag atccgaactt gtttattgca

3430 gcthathadieR did AoRaalkdf TMIAPALAIEiALLIAGAGREE] filovirus GP is
tcacaaataa agcatttttt 3480 tcactgcatt ctagttgtgg
encaded §y desingert pEAEQARX YOt latSEQ B DY :2,03EQ APAVQ:335EQ ID NO:4, SEQ -

I S BIEAE8 HTEE h ERRE ORE
gC@UCCIqBa nhHlBRCRALLABleEhIE BF Claals, 38kigead gﬁgfn{l&eotide encoding
tgagctcata tttgacaacg cgcat gcccce cat gggeccgy ggt gcgt cag

said 3yRipfigHBIDEIr0) GYR@s SEQu<ETe T9kEn damy thgahgyt gtSEQADCNO: 1, SEQ ID
t gat ggt cgc cccgtcctgc ccg8aaactc tactaccttg 3780
acctacgaga ccgtgtctgg aacgccgttg gagactgcag cctccgccgce
cgcttcagcc 3840 gctgcagcca ccgecccgecgg gatt gt gact
gactttgctt tcctgagccc gcttgcaagc 3900 agtgcagctt

. o, 2 o2 o4 o A
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atgagatgca tcttggactg tatttttagg ttggctatgt tcccagccat
atccctccgg 4500 ggattcatgt tgtgcagaac caccagcaca
woRoicaBTB8g t gcacttggg aaatttgtca 4560 tgtagct PAG/US2005/034798
aaggaaat gc gt ggaagaac ttggagacgc ccttgtgacc tccaagattt
4620 tccatgcatt cgtccataat gatggcaatg ggcccacggg
cggcggcctg ggcgaagata 4680 tttctgggat cactaacgtc
NOat, RO IONOB¢ SEQUED QR0 BB BRAND:4ISEQUDIKND: A W EEQ ID NO:8, or
acaaagcgcg gcggegggt.gccagactgc ggtataatgg ttccatccgg
sequensadgyige gt w89 OSPagentiydhercioacagat tt g catttcccac

gctttgagtt cagat cat gt ct. 4860 agctgc

cga'gaagédngﬁgﬁggﬂggﬁ&%ggdgggéﬁgb% % &Y Qféwggggﬁﬁﬁkbefmn’of
Claffef-a00t t cct ga gcagctgcga cttaccgcag ccggtgggcc

cgt aaat cac acctattacc 4980 ggctgcaact ggtagttaag

aga$ict gcAglastygd O A avmpusing dypoagleigamd omdalesd 46y of Claims 1-6.

tcgftaagca tgtccctgac tcgcatgttt tccctgacca aatccgcca )

aaggc gcted e‘%‘%@)@n?ﬂf 3’&1?:18 &8%5“538& éﬁ%’é‘f‘ﬁ%‘c I%F’&ctaﬁlﬁﬁ‘élﬁ lfgany ot Claims
1-69caaagtttt tcaacggttt gagaccgtcc 5160 gccgtaggca

tgcttttgag cgtttgacca agcagttcca ggcggtccca cagctcggtc
52210.ac cAgedetoairogguapaiicgthetnuckipcaidmbialetif gyt of Claims 1-6.

tc t cggcttt 528Q .cgct gt ac cagt agtc
{ gl ot ch PrgaRantcad Gomgp et CRTPRTES SESficis a8 molecule of any
of AIGRAOPEGE theGBL A AGE AR 1AL CiPogat G, 9994 @‘?e?%%gtigs{lgﬁegf&ﬁ&egdose.
ctggtcctdc

ggctgcgcgc 5400 tggccagggt gcgcttgagg
t ggtZyct gaavagemet goomgitiont tageisitg b Augegcgtid gg6lecule of any of
caggt agcat ttgaccatgg tgtcatagtc cagcccctcc gcggcegtggce
Clagns 6&@6‘9@8@353 @i@éw cet Clagpddn a@@ow@@geaglyg%fectwe dose.
ggggEagt 0 COCOH:
SO0 0B SHREAA T R LA B v
cccbycagan agtibadycihanis dpecificghgtactgoivithghé enddg@eicllolvigs GP of
gggtcaaaaa 5700 ccaggtttcc cccatgcttt ttgatgcgtt
Clag /s acct ct ggtttccatg agccggtgtc 5760 cacgct cggt
gacgaaaa . C C cctagtcct
582%%95836%{1%% 8? gé(gstélél fa glclgm?%fecréa%g%%gé %(gglg%f’%%e él a P timate, the
method coRpgsigs poasigyit e pEditgctihe aayite CAYIRGYGRDL Claim 7 or the.
gaggct aagt ggg@ggg ta gcggtcgttg tccactaggg 5940 i
recoipPIdaRicYiEy of Etaggdt wheghn gaciavauneytespensette the cgtjeen peviously
. gtttgta ggtgtaggcc acgtgaccgg
prirftEh ﬁ%%%%a%ggg%%%% a taaaaggggg 6060 tgggggcgcy
tt . cct Aan&thed 6f likitfingainCigah@icCrebiga 80 8k GnBgsH it 4 fAMhate, the
6120 gtgagtcgac gcgaggctgg atggccttcc ccattatgat _
methed ceMpRERg PEVifieyHcheprismie @’gg)gamgl@ec 2 grolesobegof any of Claims

t . aQgc t at gacgac, cat ca ac 6240 . .
R ALRk SRRRES Ak CABh32EREH PLAARIAEB5 10 e pocgreen
the gEifhatelit iiec&B00 at aggctccg cccccctgac gagcatcaca

aaaat cgacg ctcaagtcag aggtggcgaa 6360 acccgacagg
act bt aaadyanathet aipdyeing tasdovrunggrespogiet ¢ et entggaycigor piwate, the

420 ctgttccgac. cctgcggett accggatacc tgtccgegtt .
metfaf SofiPPEHE G %S g o RaUI RS CTt £ AT EUnE GELLALE comprising the
nucleid 348 nas16cll€ 8HhAFE BHTIAMINIAI4 68 e /9817 FRECINEOEP of Claim 7 and

t gggqt‘gt gt gcacgaaccc cccgt t cagc ccgaccgct g cgccttatcc
thery gravasiomtie 186 Qdingte taf ga poostingacwnpmpitionaganpigiag tthe antigen or a

t at.cqccact gggagcagcc. act ggt aaca 6660 ggattagcag
]B“§§§B%§§F3fe@#@ﬂg%ﬁg?ﬁ“@?acagagtt cttgaagt gg tggcct aact
672Q. acO!AGAGd bAARATTAthsIISe 1 L dtdn hfel 3 fs:a human.

gct gaagcca gttaccttcg 6780 gaaaaagagt tggtagctc
t galtSc c ggk anethod adcmaking gihe gytehaic agot gofieddd 06849 of Claims 1-6
ttgfttgcaa gcaggagatt acgcggagaa .aaaaaggatc tcaagaagat
co E'g’tnlg FRAfID. %%ﬁm%roalawé@%é@ 15988 EQCOB%&%ME@I a virus genome
. . t .
o A R o P T R R B By of Glaims 1-
6. 7020 tctaaagtat atatgagtaa acttggtctg acagttacca
atgcttaatc agtgaggcac 70803xctatctcagc gatctgtcta
tttcgttcat ccatagttgc ctgactcccc gtcgtgtaga 7140

taact acgat acgggagggc ttaccatctg gccccagtgc tgcaatgata
ccgcgagacc 7200 cacgctcacc ggctccagat ttatcagcaa

o -— N N PN oy .




gaaaactctc aaggatctta ccgctgttga gatccagttc gatgtaaccc
actcgtgcac 7800N H316. 00l VPC _SEQLI ST. TXT ccaactgatc
woremgsa3st tttactttca ccagcgtttc tgggt gagca aRraamsymaa34798
7860 ggcaaaat gc cgcaaaaaag ggaat aaggg cgacacggaa
atgttgaata ctcatactct 7920 tcctttttca atattattga
agcatttatc agggttattg tctcatgagc ggatacatat 7980

tt gagpgt ata hhalgrraddimssatedatiag JYQIDCBgL Y, SBQAID NG, SEQ ID
cgaaaagt gc 8040 cacctl%gggt ctaa aaacc attattatca

N(@;éc SEQaBE N6 :4t SEQBt SHQTR NG:P0 GEEHY HE¥é1 or SEQ ID NO:8, or
ttc tt tt 128 10> 676 <212> PRT
l@f :;ﬁerg%fgqngg@%ggg) e r g lﬁz%ﬁgl%@mé%t%ﬁ) d y val Thr @

y lie Leu Gn Leu Pro Arg Asp Arg phe Lys Arg 1 5 10
15 Thr ser phe Phe Leu Trp Val lie lie Leu Phe G n
Arg Thr Phe ser 20 25 30 lie Pro Leu Ay Val lie H s
Asn ser Thr Leu G n Val ser Asp Val 35 40 45 Asp Lys
Leu Val Cys Arg Asp Lys Leu Ser ser Thr Asn G n Leu
Arg 50 55 60 Ser Val Gy Leu Asn Leu Gu dy Asn Gy
Val Ala Thr Asp Val Pro 65 70 75 80 Ser Ala Thr Lys
Arg Trp Ay Phe Arg Ser Ay Val Pro Pro Lys Val 85 90
95 val Asn Tyr Glu Ala Ay Glu Trp Ala Glu Asn cys
Tyr Asn Leu Gu 100 105 110 lie Lys Lys Pro Asp Ay
Ser Qu Cys Leu Pro Ala Ala Pro Asp Ay 115 120 125
lie Arg Gy Phe Pro Arg cys Arg Tyr Val H's Lys Val
ser Ay Thr 130 135 140 Ay Pro cys Ala Ay Asp Phe
Ala Phe H's Lys Qu Gy Ala Phe Phe 145 150 155 160
Leu Tyr Asp Arg Leu Ala ser Thr Val lie Tyr Arg Ay
Thr Thr Phe 165 170 175 Ala Gu dy Val Val Al a Phe
Leu lie Leu Pro Gn Ala Lys Lys Asp 180 185 190 Phe
Phe ser ser H's Pro Leu Arg Gu Pro Val Asn Ala Thr
A u Asp 195 200 205 Pro Ser ser Ay Tyr Tyr ser Thr
Thr lie Arg Tyr Gn Ala Thr Ay 210 215 220 Phe dvy
Thr Asn Qu Thr Gu Tyr Leu Phe A u Val Asp Asn Leu
Thr 225 230 235 240 Tyr Val G n Leu Gu ser Arg Phe
Thr Pro G n Phe Leu Leu G n Leu 245 250 255 Asn du
Thr lie Tyr Thr ser Ay Lys Arg ser Asn Thr Thr dvy
Lys 260 265 270 Leu lie Trp Lys Val Asn Pro Qu lie
Asp Thr Thr lie Ay GQu Trp 275 280 285 Ala Phe Trp
A u Thr Lys Lys Asn Leu Thr Arg Lys lie Arg ser Gu
290 295 300 G u Leu ser Phe Thr Val Val Ser Asn Ay
Ala Lys Asn lie Ser Gy 305 310 315 320 G n Ser Pro
Ala Arg Thr ser ser Asp Pro Ay Thr Asn Thr Thr Thr
325 330 335 G u Asp His Lys |lie Met Ala Ser A u Asn
ser Ser Ala Met Val G n
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340 345 350 val H's ser Gn Gy Arg u Ala Ala Val
Ser H's Leu Thr Thr Leu 355 360 365 Ala Thr lie ser
wOohooenar03®ro G n Ser Leu Thr Thr Lys Pro Gy PPOTRB2005/034798

375 380 Asp Asn Ser Thr His Asn Thr Pro Val Tyr Lys
Leu Asp lie Ser du 385 390 395 400 Ala Thr G n Val
GQu @n Hs Hs Arg Arg Thr Asp Asn Asp Ser Thr 405
410 415 Ala Ser Asp Thr Pro ser Ala Thr Thr Ala Al a
%\éﬁ%ro Pro Lys Al aNl H316. OO VPC_SEQLI ST. TXT 420 425

G u Asn Thr Asn Thr ser Lys Ser Thr Asp Phe Leu
Asp Pro Ala Thr 435 440 445 Thr Thr ser Pro G n Asn
Hs ser Gu Thr Ala Gly Asn Asn Asn Thr 450 455 460
Hs H s G n Asp Thr Ay Au GQu ser Ala Ser ser Ay
Lys Leu Gy 465 470 475 480 Leu lie Thr Asn Thr lie
Ala Ay Val Ala dy Leul i e Thr Ay Gy 485 490 495
Arg Arg Thr Arg Arg Gu Ala He Val Asn Ala Gn Pro
Lys Cys Asn 500 505 510 Pro Asn Leu H s Ty r Trp Thr
Thr Gn Asp u Gy Ala Ala | i e Ay 515 520 525 Leu
Ala Trp | i e Pro Tyr Phe Gy Pro Ala Ala Qu dy lie
Tyr lie 530 535 540 Gu Ay Leu Met H's Asn G n Asp
Gy Leu lie Cys Ay Leu Arg G n 545 550 555 560 Leu
Ala Asn Qu Thr Thr Gn Ala Leu Gn Leu Phe Leu Arg
Ala Thr 565 570 575 Thr G u Leu Arg Thr Phe ser lie
Leu Asn Arg Lys Ala lie Asp Phe 580 585 590 Leu Leu
Gn Arg Trp Ay Ay Thr cys His lie Leu Ay Pro Asp
cys 595 600 605 Cys lie Qu Pro Hs Asp Trp Thr Lys
Asn lie Thr Asp Lys lie Asp 610 615 620 Gn lie lie
H s Asp Phe Val Asp Lys Thr Leu Pro Asp Gn Ay Asp
625 630 635 640 Asn Asp Asn Trp Trp Thr Ay Trp Arg
Gn Trplie Pro Ala Gy lie 645 650 655 Ay Val Thr
Gy Val Vval lie Ala Val lie Ala Leu Phe cys lie cys
660 665 670 Lys Phe Val Phe 675
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