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NI H3 16. 001VPC PATENT OPTI M ZED VACCI NES TO PROVI DE
PROTECTI ON AGAI NST EBOLA AND OTHERVI RUSES Rel at ed

wW@\pEbizm@ss ons Thi s application clains benefit PET/UR005/034798

Provi sional Application No. 60/613,883 filed Septenber
27, 2004, US Provisional Application No. 60/677,606
filed May 03, 2005, US Provisional Application No.

Nefs 6d8o1Aacfil ed May 10, 2005, US Provisional PATENT
Application No. 60/701,694 filed July 22, 2005, and US
OPTIVHZED: V AQOINES (TQ RR@YIBD PRGTECIION AGAINKICEBELA AND

9, 2005, all of which ar [ r por at ed by

reference in their enti pg‘#&ﬁé%{é&ggof the I nvention

The present invention relates generally to viral

vacci nes and, nore partRgulcardpblich®odsi | ovi rus vacci nes

and nethods of eliciting an inmmune response agai nst a

f i | oThisusppbicatmndilseadeneusddS Byovisidrsd tAppticatianhNo. 60/613,883 filed

I VR S RS B\ S 8 51
pEAMibaal L%p&ﬁfgésfﬁ&? ol Bb/B75,987 IELMhy L0068 UY Provisional Application

desi gha "Ebol a-1i Ke viruses” and "Narburg-1ike
Noi. 16056%,694 Thet Bulpre, 2005, asdibiS/PewisiriahAppltitasion No. 60/715,874 filed

"Ebol a-1i ke viruses," Zaire (type s i es), Sudan,. _—
Seleri 0. 2005 M o A ahy SrP R Py Fateienig ey siretics
Marburg virus, makes Upp;kidef MBIREASs] | ke viruses.”

The gl ycoprotein (GP) is the sole structural protein

maki Mie ypesehieinvemticmnrebatest generadlyi tkedrat madcines dindt moxe paricularly, to
entry into susceptible hgst. cells through rece

to .
AlpviRrgCecias mal PSR! St JATERE TRPPEY: f4pt a filovirus or a
j ] re1hdiS,cI Mportance in virus entry
d?ﬁ%egégﬁﬁg%é%?@%ﬁitﬁtf)iééé‘gﬁlgé it is a prinme target for
vacci ne devel opnent . Biekgrenndobtheflnvention us GP has been

facilitated through the use of recgnbj nant \ . o

t echkdPBgYireo apd bl KiEwem %\!upa\%ﬁ_ ﬁﬂmﬁefﬁ%'rld%%;é% family is

dﬂi{l&f) Hlo 1106 (éﬁa%t EddHt Si eF' ROl eirhRbeGhd ONBirburg-like
I'Tovirus. expressi on 11 cultured human endot hel i al

vansesepi THeed iagd fomelsubtypesu sithirc del “BElalarlke girased,” Zaire (type species),

detachnment (Yang Z -Y. et al. 2000 Nat Med 6:886-889).

SrHen Restone gid C.og’q@ ilyQire ﬁ‘é"lb’r%‘?égc R é’fngl%@PﬁSX[F‘ﬁWF% Kigus, makes up
e 1 bne -rich domain of GP. The cytotoxic

t@? fl\(/elglf%lslp%?kécg?%%gnacr ophage and endot helial cell

f unctIherglgiopratpin (GF)! ianiatale wiroetutal fpusteini makiag dipt the virion surface

integrity of the vasculature. _In addition, by alterin .

sphes ot medipte e @;&Yr@w%ﬁe%lﬁﬂeamﬁé§P1§>%t%bq%gépf?§t%bdn<%ng- GP is

| , r: .

BRI LRI b Ao Rlsablcft: nbPAYS, i W AN S S HRhrus entry and

pathogbnekisChit- bedhhisef itnist 4 @rimeT heget fob evmocinaalevelopmynt. Research on

account for the dysr eﬂul ation of the inflammuatory

flewpisi{aR haglepen eciiated thepneh freruss Of resembmanh PRe} feshnqlogy to permit
of .| et hal ir i nf. i i di - at i ; )
LT ALY M VAR DU 08B0 LAASE oo
fMa@eisne. Sunmmary of the Invention The invention is

related to a nucleic acid nol ecul e conpri si n,g1 a
pol yifiR | exprassien einc edivred dumsa eadaibalial gprr grithelial cells causes cell

| S o . t o aci
SRR Dbl CAVEE P ol J2 SRB . hose et
St B8 PrBfnce R tRe SRfkid-Nky isbrite G)d Mrexiifd t¥icRMdmain of GP. The

retains inmunogeni city when conpared to in vitro )
ayiotatioxffests pf &idon magrephege widt gndetheliahgellgfupgtipa disrupt inflammatory

fi,l ovirus hi, one odi ne t he 1.n0 acid ch e

et Beton aicthe e PRtg e PHCRAR oS AR MGG el surface
e%gfé%ﬁf)f{ & sotRbigh NRoledR AP $mnARE rdeSogdnRich BblctuledMERBla virus may
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, 801 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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281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291,
292, 293, 294, 295, 296, 297, 298, 299 or 300 in Ebola

wWQ 20060371888 i N an exenpl ary manner or correspondP@myUS2005/034798

thereto in other strains of said GP. hi another
enbodi nent, the amino acid change is | ocated at am no
aC|d position 7 1 or 102 in Ebola Zaire GP in an

FAEIP pYc¥ssER rb?i@i'éalo fo 91%1{&1% PRmhiich tahEr é%ftélytlél"[%dﬂe function. These
stral s of said GP. hi yet another enbodi nent, the
phamcmnermch]dely heagenti for E7d BygegubtiimAof theilasiatorse rasponse and the

atnen SRR Jrraan et (SR Rl s S a il raionale for
f%%%q%\%p%g gér%&%f re%’ntb@vee\%&ﬁ@d by the insert of

I'D NO 3, SEQ I D NG 4,
SEQ ID NO 6, SEQ ID NCSu?nmm@E@elL@m 8, or sequence

having at | east. 95%i entlt t her, et a furt
b ode e iR BOTFIE SHAIBEE e HEisIng S aoTmucleotide

Ek%qif%r K@ 5{#. gg@ %Béseh@fg&ﬁ' SE%P Nfgsgﬁ% %{é f‘eaktn&?é Bmﬁfo acid change

1666d 2 AN GiveBECQNs@vDregiomof s’ﬁEQGIPDhN@le&reams Zﬂeqnne nytetoxwlty and
having at | east 95% identity thereto.
e ATBIOS LY FRDER (PBIREISEhTo dF GV POy FRdimpipeenicity of a
ncoded by the nucleic acid nol ecul es,
‘{')1 da%éghj%ﬁ%%%npr i sing the nucleic acid nol ecul es,
r ecornfionarinbodimagsthe amd sdidghdrige inpadioredanitioe N-terminal domain,
nol ecul es, adenaoviruses conpr|3|n the nucleic

ueing the constertedrysigine caTidussnisls 19caled o amig %qlﬁa%lmn >0, 51,52,
I h
R REaD B e ¥, PLAT B4 ReH o o boio. 8, #9574, 75,76

TIOMROBI, BOOYE, 8298@r84$188,g86, I8@ 88)(8!9;390; 9acH2 MBpdLAd, 86, B, 98, 99, 100,
the modified filovir hyl act

JOf £02.i 8, él%el%ah% 6(981 &8 tlﬁ%bt“é?v é?bp]elgrﬂ?bgill"‘ylls 116, 117, 118,
(A ) o kot oo o, 15,13
Das e psoona@f14nhedDrian) ys 165.g1a6e 147, 1R, VIRCAIGD2151, 152, 153, 154,

B otk on 5@3)6:@53?@%/1%&&@‘6’%?1%%% ﬂe%paré%@o 17172
2yiPh BEATEEATE VI Bl (D (s 100100,

161t 09A)¥93) 194>n133t5[ ugd, 1map1Q$ee9momaocmnaontzozn zeﬁ 206 207, 208,
Ebol a/ Mar bur asmds in Tab Nucl eot i
EBaaehch 1of 1 LBBe 30 OB BOND 218 2181290k 525 328, 323, 224, 225, 226,
| R E e h t
g e Rt R P e

243 fa@ B172248, 5349Ng§(b exstl| 982, 984 UESA; 258 26RO6B, 1B 8( SFL 26D, 261, 262,

. re 4. A) VRC6616 CWI/ R- Ebol a
oS 200 A S B BB S hn, 278, 279,20,

Rl P Riae b o 80 S NRRE Y D PRIyl 22, 27,298,

29 69 3W§§Eﬁ&a(2§%@fﬁﬁ/&hthéﬂbl%ﬁ@ﬁiaﬁn@?ir@or&@ptﬁﬂiﬂ.gcﬂlereto in other

map (see human codon-optim zed Ebol a/ Marburg pl asm ds
stralrﬁaid]seleC)P B) Nucl eoti de sequence of VRC6712 (SEQ ID

( 20 23&) ur e Pfhlfll?:%nt 713 ﬁ%%gg %3{5’?&0%%%&0%083 position 71

MZ%&WOWZQH@C@SH‘&%X& fE.%bhﬁm?e\r or Bdrré¥peh@iab itikeeto in other strains
sequence of VRC6713 (SEQ FDNO 6). Figure 7. A

pAdpGP Ebo. GP FL.(Z2).E71D (adenow ral adapt or

pl asnj d- Ebol a/ Zai r.e .GP (f l.engt 71D) /.h .
Nucl et YeleAnobisE b dReniA mmles% R 35 2 Blpr GpA in Bbola
%@ré\% % §rﬁlef 8r ddiRes iPOthSREHARRIer strains of said GP.
L. (Z) the boxed region shows the E71D
nmut ati on and restrl ction site sequences used for
cloning are bold and underlined. Figure 8. A)
pAdApt . Ebo. GP. FL. (S/ G . E71D (adenoviral adapt or
pl asm d- Ebol a/ (Sudan/ Gul u) GP“{full length E71D)/h).
B) Nucl eot| de sequence of pAdApt Ebo GP FL (S/ G) E71D

NN~ 1
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protein. A Expression of GP’(DTM in 293 cells. Ebola
GP proteins from supernatants and cell lysates in (A

waweoe/0yiossial i zed by SDS- PAGE and Western bl ot PUBUSZPOH034798

pol ycl onal anti body agai nst Ebola GP. B) Elimnation
of cell rounding by GP(DTM. 293 cells were
transfected with a plasm d encodi ng vector control,

Ebol ap{GRi1pandthe @nGEAREM theGablifk ﬁnbﬁmr@P\&@%ﬁcoded by the insert of
vi sual i zed under phase contrast using a N kon 40X

SBRED NQel , H10D ﬂﬂhdf@@r SERID WO:RSBDUP MpésSEQ ID NO:6, SEQ ID NO:7

G GBPOIRR PoFeIFBeder g Ka ot eBBPAnGRfs

chal | gn KanhanidBhe he PHPHRbHEHENBIRE HRAREHRY. filovirus GP
I muni z&g a@tlhndl clgfiaéd ang%éb})ef\ﬂu enéed Wi t hfglooo PFU ovirus

Ids Ebojuence tnken frd9dbe abnt of SERX FHND: brREQBRMNOReSEQ ID NO:3, SEQ

i mouni zatjion. The x-axis indic S . o
BN hRdhOT6 SEGID B Peimet SIRTSRNE ar seengedyive at Loast 95%
%%&ﬂ?té&m)the GP(Z) +NP (1012) group, n=4, and

P I | mmune responses in |nnun|zed
ani rratﬁherlfﬁittodandmtsmﬁ tHecinpantehsare reltted teblodifead fillogims GPs encoded
cytonetry. was per i fy TNE-, a product

EYLBEL Yas Pl or e Lo BUGLL I TE-e® RLGUEL! €1 moteucs
f

{e%gfflﬁg{a#ﬁég %gﬁesse({s ﬂg?err%{e}igrn@g?&rcgg&@élé %%1@&1(&@ dh&RvEYses comprising the

podéici raﬁ'ikinlrﬁaéd:tﬂés pharmlaegutithlaroongosisiqusar mmpr[smgl ghe: nucleic acid

responses for indivi dual ani_nal s. I—tgrl zont a

mpdrcalss of theanedifiedhfiloussobasin a Pr@peyieally zeéf%%e dose, vaccine
%lﬁﬁﬁsﬁnﬁ%swgﬁﬁnglﬁ PLES Gl eik NRIPRIOH d&ﬂfes G @K RGIROS FIdWRs GPs in a
In € gate ynpg“]ocyte group and backgroun

pidpmllaaﬁd:aﬂ)lly fRVB@ dben ahtimkeshibeinars wpedificdlydrehetom wedle the modified

npl e. nght@ga?nel ELI SA titers_ of ERQola GP-specific
Biis Bss anchusehmefog e on KPS AMARIRGIG S8BF| ect od at

week 3 post-i mmuniz . ?gg g: g resent
endpoi nt dilution t?@‘}é&rs@oie‘r%g%(; ¢ i lgcal density
as deFurdbed A)nvRgasi @CMVMR-Bbole GE(S/[Bt(éJ‘r to Axh) oonstfict map (see
| onest vacci ne dose for |mrune protectjon. against. .
EWORE CofouePERar] GRee My PHacH VR I yERE o). vigk Rotide sequence of
l@?ggg Q@ggmmw vaI curve of macaques: inmmunization

I

ge weré perfornmed with the 1995 Zaire

subt y Feguibd! &) VIRl(lﬁélﬁ@GMVFR-@bolHﬁP @) (fubhiength 1 6 HBeepnstruct map
:S%F Wﬁﬂbg d %ljélﬁn?? wa%ce lglglﬁtg]{ds V\élg %i oﬁ}elt\]uéﬁeél\%é sequence of

E@@@igmﬁpw@% (left panel) or CD8 (r| ght panel)

I hocyt es, ectivel from ani ma
P Cdides 31 AN HRCH6L (Y RegbelarBeB B Tato B)he spestruct map (see

B P00 RO S5, 7SR s o
IVRIG661 8 (SEQIPN®@IBEes in the inmmunization group.

gat od R Ros) VA Csoss SRRt kD CHT Frapthts DY onstruct map

MQI@ 1 @B m:ﬁmgﬁﬁ@boﬁypfa?@ﬁé psthidem ?%l@ 2% aﬁpNﬁcleotlde sequence of

p-val ues obtal ned using unpaired Student's t-test. n.
yR%maKSEQ@EIN(Dcﬂént) C) Anti body responses in

and SdTEHF del raReo A e B et BT SPRpicgRREL bap (sce human
e&!&ﬁi IptiEIE& PBABMEBLA PlARSE ih REld 7). ByaNmietilie skjugbdecof VRC6712

%ratlve efficacy of wild type and point nutant
@$ 2] )n vacci nes against |ethal Ebola virus

i OBEE AR AU Mt BB X (1 PR Smct map (s

laaﬁlan ZRidbe optithizy® EbbhNiarbwigr plasnaids iim Tablg. 2)11 B) Neicleotide sequence of
[ Mmune responses in i munized animals. Left and m ddle

paHed™d3 ("SEI&[Q@@(PI Ut ar flow cytonetry was performed to

quantify TNF-a production from Ebol a-specific CD4 or

CD8 | ynphocytes, respectively, from animals inmuni zed

as lndlcated Innune responses were neasured at 3

o s g, -
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obj ective and phot ographed at 24 hours post
transfection. Figure 15. Cellular inmune responses
w@eeensoasl in NHP i nmuni zed with GP(Z) E71D/ NPPCHUSRINE034798
16. Hunoral imune responses generated in NHP
I mmuni zed with GP(Z) E71D/NP. Figure 17. Conparative
efficacy of wld type GP vs. point nutant inmunogens.
Fi gur Bigh€ 7ElA)m AaApbobp BP.(2YE PR fefiodfal %ﬁlﬁpﬁﬁﬁﬁ}gid@bola/zm
single point nmutation. Elimnation of cell roundihg by

GiriHa! kot BT )i Neclentidp osivencorppALiApt EbOZP FIXE).E71D (SEQ ID

Ig(gzln'{)rs.op?f)% (It%?g};éélg E%(glﬁ%\gﬁ tulg?c:e g lomﬁ&ﬁ)gﬁ?ﬂ?i\?ﬁe l%/geg;fé gerrgion shows the
K50 Dntnutatfoataind mestridiionite 3&R6hods used W Aorfing ard boll Al @ferlined.

in which theg transnmenbrane domain is deleted, DTM
Cel | ager Snepdaptdiho GE-Eb.(3(FotEr 1B h dgdensyinelr asdaptor  plasmid-
Bboi @qug@ 4% obigct | an ogr aphed,.at, 24
homjl?gg ost transf ec?ilhgn. keégﬁhl rggu |)hg i@el%lﬁéfdgd sequence  of
pAidApt P.&h.(AIGYEADIBEQG ID ANO1@2, Bpperwedsd is the coding sequence

[ r letion. Figure 19. Single point o )
ér?ﬁ?af{@hr@(mnﬁwr g‘i”?ﬁt feBionothops Jhe j k{13, mptatpn and restriction site
seqighicas bseld Tor AsiihDefiRid arfdadatdiMéd y of point mutants
w th a conformation-dependent antibody. 293 cells were
t r ansFigeteey Sahematc reprserirtion efdhiods vidissBRd The 61 apd GP2 subunits of

' I J: i ol 0] 4 .\
BT R MALIE: R ST el mogposons o
sigoalr sequente, tooasesf@Ctysaine peiilies (R e haicheske tegicit 8bA68 of O-linked

Yvicgh lat.GP-sﬂge ific neutralizing anti body and cell )
9GP Ruop S, Sleyresaiteahs) Ysian peptids, dhe e9iledrrofly gomain, and the
nfeiriate ARAnnfpWomakiirk t1d@@i no aci d sequence (SEQ 1D

NG 9).Table 1. Filovirus Genbank Accession

Nunbefigusbl® Elinipation @odBreyOpathisi ofédtsEnd| exphdasibuirof transmembrane-

1 ds.*h, < ,ncqq’gﬂ- i.mzed . . Detailed .
d E@?@g |H_b' nAgleQéi ﬁelcﬁr%f r é@@f) % :erqé'n _?lﬁ CJTPH_EO@% &iResupernatants
anf ceflflgatdsvia (A)erapivetialif HHRIDR NAGHSint "WEGrh Mot Jsh a polyclonal
a%g)\ég{yopnent of a vacci ne becones an inportant strategy -~

ntainst &belsr 6Bk sB) Ehmtinationmof el vaunbinpNx GRGVI). 293 cells were

I.catl.on- def i yve. adenagvjral (rAd) vectors
tré%?%%?ﬁg&'@gg @ﬁ%ﬁfg grsy gglﬁr‘éetcg’lr e @) Rt ﬁhc?regb?lﬁ;t%ﬁ’(ﬁTm' Cell
mphblaykas weee nvipiaived Uslder hewn cbr&PNIshly SPRGEJH W0X objective and

r ot eché(i/e | nity in nonhuman prinates (Sullivan, N
phpiOsaphed at HhsyresstinsisBom0s. 609; Sullivan, N J .
et alg; 4: - ert . .
cyt opF a higg%'e%13 teﬂgl#) gr aégeh etﬁrﬁéﬁﬁsa?ég:}? e%gcééf@g%)nk\g iPrgtgetion against Ebola
vifuganbpllezige. Y A) é€ apddn-MRQR0 GuiVivtal Made 6 8B6afB9)indifhized as indicated, and

[tiple. f have been identified 1 n nature,
cPYrERy iR d o BT e W antats e aneapoiaposs immunizaron
ThS XO@is HREGkdiSyecks pRStUHBRGeE Nins3 %g R ’mﬂ‘i‘%\@ groups except for

expl ored the efficacy of nutant rom mnul
theKaPEVNPUEL 0D reaipurs ot nd €duicaldnih Bt Mmmune responses in immunized

: | ciiv. and anal yzed. thei.r protective effects in |
RO L AT O G bR b Rt e enpmed to atantity TNF-
o Bebabétin Bbmt BBoIERpEiAS TTRITHY:A0B8 U AARIHA LY, %%%&%1;}, Trom animals
.vitro cytopathicity but reduced its protectiv
imgrynized gs pRdieated. o Zgmupe aesppuies wofe magmidduated wieeks post-immunization.
CFQat {3 S| e, oLt tations were identified that
I8 88iond S ARLAL IS SR FLE LRI HRr B averne o
indinhriued gesponbdsy et dombeiziemd poopineR Y uAE ebeAt it bB€ent cytokine

a’kéjsence of NP.. The mnimal effective rAd dose was
POSIAV G0 b e%&t"*&tlyl?ﬁg%’tepgﬁoﬁl) @pe backgygyngd swuiagor (DMSShalone) has been

subS £t pr [ 0 1 £ ne . P
vect or eﬂgdf%;? H@Agar%%' éﬁgllﬁl %ﬂ eélht%Lt?%ﬁg%% & gg@%?%%ﬁf €Hic antibodies in
agai nst lethal challenge in a rel evant nonhuman
pri mate nodel, providing the basis for identification
of a vaccine. Definitions Unless defined otherw se,
technical and scientific terns used herein have the
same nmeani ng as commonly understood by one of ordinary

~

- g, a
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present invention. Further exanples of isolated DNA
nmol ecul es i ncl ude reconbi nant DNA nol ecul es mai nt ai ned

WO p00kes Bl ogous host cells or purified (partiBCT/ySm05/034798

substantially) DNA nolecules in solution. |Isolated RNA
nol ecul es include in vivo or in vitro RNA transcripts
of the DNA nol ecul es of the present invention.

desuoh af edbciniel @imabl BI1BBLE et Bk Rp6RLMIMREizhGord NELISA results represent
i nvention further include such nol ecul es

resent. inve ! ) ) AR
%fdaﬂa& Juep Hieme dptermingd byjgptieal density ds descrbed inExamplete
pres LNYepLl o L ecul es_conpri Si an .
D DA S5 P TN 3 IR P ot
gruswballangt byedenpricd vedtpr eavdinDNA)TBlapRuiM&S embirGhal curve of macaques:

.conpri se a nce substantially different fromthose o
e Bah i S T enER s ReEoTRHE WD therl998 dgem vy Hla virus as in Fig,
tike g®NelhEuEOd8spobdsl tn & edlh: c[Is.gfInf’raégﬂq%a% 'é?o(év cytometry was

filovirus structural gene product. our se,
Rysieenedtocpdatifys TNEHE pkovbmtion frotthBbals-tpecBRyEDE (Ritepanel) or CDS (right

variants optimzed. .for human.codan usage are_.
R R L A ——
\@I‘y CfﬁwSﬁMeel at B%ekg I%@Sts‘iﬁ_ hﬁnﬁia’h@ﬁt Ubﬁ!cle? r(ﬁgll?(_ hfd, ngresponSes for
'%ﬁ the virion surface spikes that nediate virus gntry
Py aiepei biHorkeael displ averdgeovlymdrédepreopoisiondi iy immunization
v, . _one_.am no aci ange
R el S At b e fnt EASLLSBSG A oRCe e E B M Berte group and
bagkgnommdg i ttiyn WVISOoalpac)etast Bednn sutitiatied Ciydrt @sh Ghaknple (p-values
ggg innunqggnicit f,awld type (e.g., naturally '
oBEnFAYSS) MPRIES] SHHenEp tteph o Do hBOtatgTECaE). 3k tAndiapdy tesponses in
HnfRafE@Neendl9 t DeLLOPVELIKA EYWd-OYRY 5 e izi i
means limted to tIhe exact posi :(%gnﬁigltgﬁdedi %%%m?lgerumhzmg antibody
respanseg (right pangil} werstmedsnredfas Berotibed/inHxgmiplet1.ar e si npl y
used @ .. e ner t.0.point out .the preferred . .
am nd et % B A L o RHPRY e iRE e b oSpBi R igotaein vaceines
apdiatt fetsi tEwbai nired herllaigeal N§) SUHndBlelop Wighild)l SHIRNHE macaques:
.strain.of bg%ﬁ virus or Angol a strain of Nhrbur% _ .
et A ichailFrgssrere PR gaind varh the 4885 Zaiessubityee Fbelalvirus as in Fig.
18AN P H@ne FUpohbdsOX iR B LAERS | i
strgﬁn theenué%erﬁgglof th§9p03|¥%2%§t%PﬁPﬁgg %géngé%mHuhrﬂow
Cringty avisderfogmetlt tenqudinfifye THRto. prdduatiore kperr Ebdlaspdedic CD4 or CDS
lfiq%d of the nDHecglar biogo. of filoviruses wll
ERIPYP JERETHYEI nECR piEpls PERFRdes Wedicaed pymmppsierresponses were
nfasiréd N3 MRt Ip66t-infnkfiLatidh I NE¥clE CRZRENE AR5 Ak EStor individual
of said egcoEfoteln. The present |nvent|8n I's ?urt er
agfpalse thiqqizopfak diggnasieragesil individmal abspouseadi thermhmnizhten group. Results

i hed i a_fragnment, of a.nucleic acid
rérir’g]ég%tuplg %éggeirr%g ﬁgﬁﬁ u%%sgg’t%i Hlett%eeéﬁtgﬁ g¥m8 Ocyff &qep and background
stemeledom@MS Gredord) dels bédnaubiratsedsdr @hdl BnpBe TagRHRAMICELISA titers of

E.% i@#pnde fragqgnts at | east about 15 nt, and nore
%‘F &1 By ARTY A ATEIBALES 4B i§tum inyaccigpted | anipala qotleqted abiweek 3 post-
inhudieaih. FI9GNA ARulR reprl i eﬁ&ﬁégf@gﬁpg réﬁér? ﬁ@tgllné/inef‘ﬂy optical density

| east about 40 nt. in |ength
ay desgydhefl imBrark 50, 100, 150, 200, 250, 300, 350, 400,

450, 5 Nt ..l A L.engt e _al sqg.i ntended, accordi ng .
to tﬁ@ﬁgﬁggéntEP%WngFoﬁPé?SdpﬁmPﬁﬂbﬁgﬁ?Q with single' potnt mutation.
AgBrpressipanel pdint enui®@as in 293 BEls. abbola P hld&iMAUEHR UpdBatants and cell

se uenc§ of the ORF encodin%é? nodi fied filovirus
lysaies fa; (@ averg srwaizeshiby SDSBPAGE aad)Wastermblol ssisg 220lystonal antibody

ag.afhs% gg&% g}P.f ) REAERIE of E}ﬁmlt %lgg}lq$ %it;:aggﬂ'}?%%ﬂ%ﬁ%-hgphendem antibody.

I nc e 20 or ‘nore conti guous bases
2%uedllsovérd drapsfpetxdceithfa tdiroDpRaseid 00bi)g o plBHids i firessing wild type
«%;#§VIFU hégf%ggﬁl %ene roduct. Preferred nucleic

é of N R Pre él,g{nteprhb@ﬁﬁ pPofrtiapgeqiiga, cells were harvested,
nucl ei ¢ aci d nol ecul es encodi ng epitope-bearing

portions of the filovirus strugctural protein. In

particul ar, such nucleic acid fragnents of the present

i nvention include nucleic acid nol ecul es encodi ng

o Y Y L o .

-
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I n anot her aspect, the invention provides a nucleic
acid nol ecul e conprising a pol ynucl eotide which
whysiosliozaees under stringent hybridi zati on condPCT/080%/a34798
a portion of the polynucleotide in a nucleic acid
nDIecuIe of the invention described above. By
"stringent hybridization conditions" is intended
sulesdrivithta GReypbatic antitddy4a@ de @x&%t@ Nalyzed
50% f or nani de, 5 x SSC (750 nM Nadl RRRQUPE b3 Mhityzed by flow
FfReie) ©) Efmination of geH Wﬁmdl}’eam ?Clé)s}lbﬁltlxtlon at position 71. 293
ROt s AN, Syl f at
7 i denat ur gg %lklﬁgfrl%sg‘{as gﬁersr)ghngsveecr ’f%’?ﬁl g’W@oEb&’ﬂ glycoprotein

ﬁms Hiairg («f}ﬁ@)} ot S@tas-Gulu @GR(sxGﬁsae thtelrab@ét:m%i&)mﬁmuﬁuons (E71D(2)),
ridizes to a "portion" of

I.de I C

%ﬁ%% -ed fi”dalomg‘aﬁﬁ é%a%dlsga%ﬂyﬂﬁ‘&rel&aﬁ%i EonigEgst Hsing a Nikon 40X
JBNRL O arfdl tdgy hécﬂétéﬁ@lgmts%oﬁttrahﬁ@ég gbout 15
nucl eot i and nore prefera ?y at | east about
20 ntFlgurgtlﬁl ICeliglae iprame riztriopsat gemeasted ahONHP3Onmtnized with GP(Z)
E%Q?Mﬁﬂen nore preferably about 30-70 nt. of the
reference pol ynucl eotide. By a portion of a
pol yHigdredt6l dnddral” @imiiRassspetidesNkendritel SRONEP" ih@tnized with GP(Z)
E%ﬁgﬁ?% IS intended 20 or nore contiguous nucl eoti des

he nucl eoti de sequence of the reference
pol ymy [ 0
oLy e 9. (gﬁhfypaggvg CHIERE ofSRANND ¢ FODLAEmMAF famunogens.
Con-p|me b yEbmfiration of GIP (agntopblbhlb esffekLtESWltM\Dkihglenpbmt mutation.

o RS s TR B G 55 <o & paSH o PHOD. 293 cells were
tnaﬂsfecnéd oith Splageidstebdite Redtymethien! Wilatpe lEHELIJ'ZQiH @iy€8protein, WT
0 any, nuclejc acid nol ecul e contalnlng a poly

b rOétpelﬁlt Grutgtioas 4 b]fs@ éﬁ%ﬁ/tA,tlﬁ»@}Jé%for(ebngtatloprlaoymda |theytransmembrane

n e di d her
dﬁ%%lng?ggg%fl dAfrrl\gl g%& 1gnof: gxltsﬁ% gp \rllesualﬁ%ela %1@ q} &1 Rhase, a&Wsmg a Nikon
48X cabgketisie find ph(btbgmjp}&ﬂraﬂ QUUicalks preerdisRdtied. WRY rounding is eliminated

to th di th
vifhinein i B8 ok vt gepm emBrene dokypont i do. by
i t selrfgurd e (Sg%lé"'ﬂoﬁleﬂuﬁﬂ% if 6P 40 rdildon cﬁr}ggfﬂlﬁntg with neutralizing

pol ypepti de and addi ti onal sequences, such as
a@i@étﬂ’ﬁ ngReactivalaordrpont lstémtemﬂlya seygenaiign-depehdas aﬁtlbody 293 cells

r o} Sequen
< eqtl'rjaenﬁ%'fe:teg fva%}hg ?‘&F‘ﬁ ICf)rrlas1 (i cf bléeptqr daiasnmﬁ% ﬁxpa?ssmggwﬂdtype Ebola
GRI (WD GP) bhautaﬁtc(ﬂ E]EWJIIOZ(BZLQ)J salﬂﬁlhﬁek,q}ié‘ﬂem@ O®igMeen hours post transfection,
wi th additional, non-codin

B otER Bt st Per i
estedhe BT h g ot Gé’x%’ﬁ‘ﬁiﬁ% nqyeligiag anfihedyeand eell surface GP
exﬁésg@ﬁ%agagalggabgggm@e gn sequences, such as
the transcri nont ransl at ed sequences that play a
r ol eFighret20aRbala mer OR amiRNKipsequess (SFQ IMDIOud).Ng
splicing and pol yadenyl ati on signals, for exanple,
ri bosome binding and stability of nRNA; and additiona
codi ng sequence which codes for additional am no
acids, such as those which provide additiona
functionalities. The present invention further relates
to variants of the nucleic acid nol ecules of the
present invention, which encode portions, anal ogs or
derivatives of the filovirus structural gene product.
Variants may occur naturally, such as a natura
allelic variant. By an "allelic variant” is intended
one of several alternate fornms of a gene occupying a
gi ven | ocus on a genone of an organism {Cenes ||
Lewin, B., ed., John Wley & Sons, 1985 New York).
Non-naturally occurring variants may be produced using
art - known nut agenesi s techni ques. Such variants incl ude
t hose produced by nucl eoti de substitutions, deletions
or additions, which may involye one or nore
nucl eoti des. The variants may be altered in coding
regi ons, non-codi ng regions, or both Alteratlons in

o,



nucl eotides in the reference sequence may be del et ed
or substituted with another nucl eotide, or a nunber of

woembestssles up to 5% of the total nucl eoti desPCTUS1965/034798

ref erence sequence may be inserted into the reference
sequence. These nutations of the reference sequence
may occur at the 5 or 3' termnal positions of the
ref erence nucl eoti de sequence or anywhere between
those termnal positions, interspersed either

i ndi vidual 'y anong nucl eotides in the reference
sequence or in one or _nore contiguous groups within

the ref ereng encie. As r,| whelt Her
any partii qul cleijc agid east| 95%
96Y4 | 97% (9§ D96 | dent | ncle
nucl got i1|dg 9 ce| can he tijonalll v
usi ng known [ el |§r ogr & stfift
proglram|(W s N SeRence ., [Velr si gn
8 t.9r [Uni X, cBk %%nrg; ity
Reﬁéarch Rar b Rglienc® /s, (5371
1) |-2Bes4f it heldcaks m pf| Smilt K
andBVarElr narn AdVances:|i Bt j cs en
2:452-@9, t 3 t%%beg ogly 2
bet seﬁ;tmo 1cé§,hvveh usi It = any| ot her §
%é&@aﬁ @@@H i her _ja | | = 19
par & ciBlar| & cel3i o B nticat|to | (2] |9
a "Q‘e@nc% ﬁeg;%@%ii f ts| 5w = RIEE
i nyentjon, @nﬁet rqare OKBEH O 2 %
that | t he ped] o PfS I et i gy = omesigihgn 3l |Q
full | besigln o TR R 16 B EACE QB | =13 |8
that%tﬁ%i& 5%:5@%% 4 .§§g %
of | nEIBELILHey |8 TN % el & & E S E Rk
The—present—appheat-en—s—+ei eractd
nolacul es |at] lleast P5% 96% | dentfi cla
t o | Efe| muzieiy avld| Senudmes D o oo O
encgde| a pollypeptide havijng E
pol-ypepti-de-agtirvi-ty— By o Jem=lv
or |{Mar pur g, Eél)&eptlde act|i \ d
ool SHE R e B RERIR I A o3P [RSRI
activityliln|a|particul ar |bijollogi cal Bslsay. | Fpr
exanpl g,| GP |pal ypepti de gctli Vi can| be peaspred for
changeps || n ki al ogjcal | act|i vi t ich |as| receptor S
bi ndigp actifvijty, | cpnpect|i an hveen) GPI | a G2, jand |
cont r&but i tio|the| f prngtijor thel stal k| structure |3%
of |thg| v| peplop@r, and nodifi 68| GP po| ypept| de 5255
. . : R
cl iLVELY decreasging i|n |vi cyEptloxjalty Wwhile 8§éﬁﬁ
lset'g A| ng, i Mynogen|Ejay.| R '§a§§ Fue| 8o t he NG gg g
gendr a t he| geesi o 5u8de | SoAESOR or@ga%;&;ski%lgj% 5|5
en|the|a || &nsed %te@g 4ol ZeiSng 8 Femge| o] BB\ S8
gunbep| Of & t#e BUCI 8| § aci & Fletiing| Bav| B pgsdquehed 4| 850G
& || Gasg 5 9% S070E 98| B Soave| Hedt BEE| 2t 8l & 5 8| 53| &
Q | [PS wled] 2Tl Nk [Bigl s 1R SOl & & o=
ucl epcsi aqEeacs| desdid nEr el g 9WE ﬁsﬂag-g LEERER
ol y p8p¥jaied ) & Eng| Elm| o | bl g P pppirEs| 0| Sl 5| | 82| S
getryrty — hi—fact;—synce degenerate var rants of these
gucl,eqr i de sequences pll encode the same pol ypepti de,
hil €& || be clear to|the skilled artisan even without
ggrg) ngng the algove pgscribed conparison assay. |t o
i [|%| BeZf urt her |Becoghfized in the art that, for such g
Butl eFtaci d_nol|@cul eENt hat_are not degener at e =
Faniants, a reasonable nunber will also encode a S
Qplé eptide having Ebola or Marburg pol ypeptide on v
aclEyity. This is because the skilled artisan is ful| 2
P 'gof amno acid substitutions that are either |esg 8
= elv or not likely to significantly effect protein#= =

function {e.g., replacing one aliphatic am no acid
with a second aliphatic amino acid). For exanple,
gU|dance concernlng hom1to nake phenotyplcally S|Ient

e - R o

-7-



(i) one in which one or nore of the am no acid

residues are substituted with a conserved or
woewsosmder ved am no aci d residue (preferably BCT/US2005/034798

conserved am no acid residue) and such substituted

am no acid residue may or may not be one encoded by

the genetic code, or (ii) one in which one or nore of

the ami no acid residues include a substituent group,

or (iii) one in which additional am no acids are fused

to the mature pol ypeptide, such as an 1gG Fc fusion

regi on peptide or |eader or secretory sequence or a

segiyenceé which is enployed for purification of the
mgtajr ¢ pol ypepti-de—oft—aproprgternseguence] Such
9#

7242

fri@ments, derglvdti ves|and andl ogs are deengd to be

Wit n the >c&%e*of ttose skitiFed i °the art fromthe
t gaghiings herétn.| As|i ndi catied, chapges are|preferably
of|- A m nor Idl rg, suchas| conservative am no acid
sIsylgtiftutio hat do_not sjquifi ly affect the

f ql®i ng|or igt Fffy of %hesé 1%ee Tabl e A). Tabl e
lonsér va 've Am-no—Aci-d gt-ens—O cour se,
nymber Of ami|® aci8 shib i ons=agski | | ed
-{jsan|woul d K& depefds| o acEobiss, | i ncl udi ng
descr i bed <y qgve =akgng t he nunber
no acid §ub$§|t &IVGE filovirus
ptli de | wi § k= 40 30, 20, 10,
Ami no % %y_pepti des of
ent iﬂ% 1®| Sfor function
denti f QSL ealt, such as
ected g
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t he

gon 1988
he present

a pollypepti Fsing ag

®)0| ypept|i deg|havi ng t he [am no ence df¥ a
gmdified f'r-éovil 5 stiructurnal pEne Ridbduct crg portion
2t her eof jor ggncoded by| a8 nucl ei ¢=aci d equencé%

wagdescri begd hgrein; |as wel | as piﬁypep des whigh are at
| east 95% iglentical, and nore pEefer@ly at |east 96%
97% 989 99% { dentijcal {to ygose aescri bgdy above
Land al so i nul udexpor ticgins ofy|stgh paRYypeptides with at

' =S
gl east 30 arg|noEaglds ReE mokeLpeef erldbly at ast 50
>ani no acj dsg| B# % ol tiE.Uéw ng<an amind acid
equence| at= 5 fo ar g 295%|&.denti &l " to a
referente animo aci dSequenc f—an fiTovirus

pol ypeptide is intended that the am no acid sequence
of the polypeptlde |s |dent|cal to the reference
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sequence al ignment programto determ ne whether a
particul ar sequence is, .for instance, 95% i denti cal

WO 2008/08®8%r ence sequence according to the presee/US2005/034798
i nvention, the paranmeters are set, of course, such
that the percentage of identity is cal culated over the
full Iength of the reference am no acid sequence and

that gaps i npeARH Pu¥caftior e B¥drel Rt digtek nunber
of amino acid residues in the reference sequence are

al | ok abserneoflediectiepbenapies fer Eholamrivinipetia, desdevelopment of a
ortions of the | ypepti des described herein with.at .

vl boin S S Aot SOBRGY BPGBTy oy et AgBh witn DA

an@/St R iRkt FFSderEtiRb %ﬁélﬁﬂfirﬁpgrhﬁpv&t&fs chb&lif €8&Bbola glycoprotein (GP)

I nvention include pol ypeptides conprising an

ané mutleperoteéam (NP)ghasdreeh prevadusly shiomanviior epnfestspestfiy prlotective immunity
. praotein hi partjcul ar refer orti f )

in E?lglwﬂn BTHY ﬁ%{ Waﬁ;Nuﬁeet ﬁﬁ??@@ﬁ?fﬂ&%é%gﬁﬁf?@ Syltiggn, N. 3. et al.
208¥® 'Nﬁ&%‘i’ﬂ%ﬁlﬂ&ﬁp RaPlxat E%ﬂﬁgythfcu&feﬂsr B;ﬁt %ﬁrﬁsl’fected cells in vitro

protein, where the domain Is 1 onai n,

N-term na

(Yuhe ZCienal. 2RE@D Nonded 6: 38K e38Pandmaltiphy @B dosins dave heen identified in
fusion, peptide ,do%i n, the @o{)I ed- co“(_f donmi n, the

naffpiesHa IHPIignRIRIAD Vel brepiimel e & Inymap Yasriapn To address
» - S .

S b Bh, SR bhilBhet Ve foncy i AHARPCRs Bkl wMlipSEbola virus

strhi@g Mty Seduzed ah eligo t dyeopadhitityanrd spalymed thedndbrotective effects in the

intracellular domain, a filovirus gl ycoprotei n havi q)g .
priznaie gerlepgomogel, tHE Qarthory Neerlplalien phthgeikt tEaspsmbrane domain

i - coil o .
RSPl SRPBLRE A TRIFAERS pRARREDSSCI, s .t e oderof
mapnitodé)caln Qbnifdst, t diggle apdinix ynuittioms nuteret edifetiethahebolish in vitro
fusion peptide domain, coiled-coi| domain, and .
cyippaibicatyehus peipRph JaHBogeRiG i Gef Iconisrred Raume protection in the absence
fid Ovi . CQRI ' ' | Lo :
ot o aBICORERLEL ) DB B Bl IGE 29, ShrkE, o togs over
thdnededpro@piidlyle Botpremiion of epdcifit- GOk laldhenmectoxred iy mahiireasufficient to
ae-spanning and intracellular domain, and a fjlovirus o
cogfey pEpiecitoaiagainghiphgl ehaflprgedamitelevant noRuEaR Rsiyate model, providing
thé ﬁa{s'i.g ﬁi’J?deBﬁ{iga%foﬁto?a%gciﬁ@C! n-1ike domain, furin
cleavage site, TusSion peptide domain, coiled-coil
Ddénnaéks and nenbrane-spanni ng and intracel | ul ar
domai n. Another exanple is a filavirus glycoprotein

haviWrjessrdesinpd etherwise ripelmicaband seiggific @ENStused hegsin have the same

delete th i i i .- cle i . .
i b PSP BB b1 Loy PR R s inventon
bemgtar aRge,SPanN nsingle@@NRi Bad Pairdsberyl DX ,r Bi@idndrar ofd Mi@idbiology and

The pol ypeptides of the invention nay be produced b .
Malggul dnatd-nbalgley HEudpnse hiqkepter, INgw Feals %%XL and Fields

82: 513&-5135) . The " Si ane ti Pent {xd8: e
villagd 36 & Ry D, ol ab TR M TP Wilfame & witkins,
Ph¥adelfhi@3b021 1 to Houghten et al. (1986). The present

i nvention also relates to vectors which include the
Nuynleic eicid Bbdlerudes| ecul es of the present invention, host

cel | LC re.geneti.cal.l.y engineered with the .. .
el e A SRR S e imioggnay be in the

foRR 0¥ REPA iodl €8 Y fokhadMBNASOHABEERY clidLsOBRIdRBA synthetically. The
techni ques. The pol ynucl eoti des may be joined to a

DNécthay be sloubliersimyded aretingle-atrimdedariioglefstrngded YAt sroRNA may be
th% Eocﬁngg%%r}dpggg ) g\lﬂlgy&é #?eagelnag d ;/gﬁc#t 81513@}5%] étgleteﬁgrgggﬁgg strand, also
refefr88 kPhd AL 8nti-RbnskRirdnc 0Pl ex with a charged lipid. If

the vector is a virus,it may be packaged in vitro

usi ng an appropri ate packaging cell line.and then

transduced into host cells. The DNA insert should be

operatively linked to an appr&pri ate pronoter, such as

t he phage | anbda PL pronoter,”the E. coli lac, trp and

tac promoters, the SV40 early and late pronoters and

e s . — — o o Y
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Anong vectors preferred for use in bacteria include
pQE70, pQE6O, and pQE-9., available from Q agen; pBS

WO ewb0838 Phagescri pt vectors, Bluescript vectPCBHUS2005/034798

pNHJA pNH a, pHN18A, rNH46A, avail able from

Stratagene; and ptrc99a, rKK223-3, pKK233- 3, pDR540,

pRI TS5 avail abl e from Pharmaci a. Anong preferred

eukargptisslaté8ChediSicatRl BYNE &3}{1%9&@ %@

and Hs% avai l abl e from Strat ggene % gﬁ,@ﬁ&,\g&e DNA or

BN, N@V}h hasdidealiemoted moRh s mtanveaemﬁlolnﬁrensui[?bﬁbkz&nple recombinant
the skill ed

tor adily apparent t
486 Bfeotleh confinet o oveS R e Grutitered el e Uhogpposes of the
&eht #98ntRE. %&ﬁeﬁ
I?r aensf ection, tersg(%{l%é I at ed@tmrbgéncg - 1?Cludelecombmam DNA
nsele¢ules malmamad lrréldtmlegousr}@msrfeﬁs bt puvifiel @aitiallp of aibseRtially) DNA
d

r,ansduct i f r met hods. Such net hods

“&‘?180‘@%%‘&59@%‘811 Qiﬂﬁérﬁi\l é‘b‘%\“iﬁ le}r\y/vwwa a¥rsg RNA transcripts
oF YD ¢

T ogg& ﬁ?lg’éggleﬂr)ﬁ rle%l? ?Iﬁfse%&r oﬂ(?late'a 1t egca%cugmolecules according
to é@cmmdmamhqndhrtﬁexedclhd@ mchemladuldssqmdub%ﬂ kyrhdticdl £ S

by % known m? ds jncludi ng anmonj um sul fate or

et hargtclps agst Biq SR SPL ﬂé‘?:Plﬁseé‘ktf’rvﬁéfﬂ?beduéﬁ PBYA grolecules comprising
B &PeR PRI @wr@:&g%ﬁg dl@ilgg HORGE! R3S gene product; and

chr omat ography, Persct on
[HiﬁAonalbagesap/ﬂ’qch aﬁﬁpmuetzy s@bﬂcﬁﬁihﬁb@faﬁﬁiﬂl& different from those described

tite chr omat ogr aphy and lectin
B% ﬁﬁ%ﬂg&gpﬁk}e toblag dpgcarmenitythe igprgiicpeadeoptithivoeode an ORF of a

f
TGRSO CHIELE O 3BT U Bty oo i

artn legdmerate tvar altd yptmﬁzeﬂ f@thuptadbddérbusage afbusbRrred.
and products produced

chem cg,l %lgt heti c procedures, gw
by récHBYREnTrucaEAn Befife $1adueln e2. pebikaptptin (GBY, the sole structural
r C bact er
p}ﬁ/iéglgtrﬂé]ﬁhéﬁg‘?ﬁé ivgln éulﬁj%gg glt”kg {:}jlaF ﬁ%ﬁg# & Yirus ety 1n% $usceptible host
cElspiansligh grecapaot Hﬂmng OIS tmedTRED Y¢ thalifg At 1RGSR Raib a01d change that
roductlon procedure, the polypeptides of the present
decqreasss i ﬁ/ztﬁgé)py’g)émgpu]y: @g%rg&a@xg igmmyRpgepigity when compared to in vitro

ciﬁﬁf&g}] Y&%%%g c quewa@nl teéﬁ%&%ﬁy 8%cumng% filovirus GP.

Thre talniiom ianies r(ﬂ’Spaﬂuaﬂaﬂ ﬁn}iﬁfmccﬁ@@fﬂ& ab vard @ﬁH{otm are by no means
medi at ed processes. Antibodies Al so conp ende

11’5’9/)“3%1 H% t ? é%@?ﬁtpoﬁlﬁ‘@érﬁsl dsiingd doraheei badiZaire( @ragl Of Ebola virus but are

Slﬂﬁﬁ]yo | es a%:}%lnﬁ)e)ir?’c an%l¥ %Og (t)llg 8941%%&’5?%%%& awg}pa?pldsdhedng at that

p@amgmaédredp@mﬁmgmdnhasposlmi tadithé HAMRAYAE8s W8 hin Sudan strain of
ncl ude CDR sequences which specifically recognize a
Eb@ﬁ%@ﬁtqrd@n%ﬁia sHain; ofy Marbusg viran dlnétﬁievlrlmemdm iggneral since they are

; e ru | de
58 S 8PSl il Wb PR 2R e Shmpering o e
pdsitidnstdfethy prdfedéd amﬁﬁj 8618s af oﬁéixed@ﬂ%%énb%ﬁt 85 e%erf Rfthe field of the
i nvention recognlze and bind a fil ovirus

mglacylde biqlesy ebcblayduses) yill pasdy identdy didse plrcfenteckammguaeaﬂ\s by their
t d f t t d
BYHET e R R
fou Wﬂhé Prebde ihvantiby isofurthe! HRRL 18 eBilofTRY nf1Se acid molecules

|nteract W th other proteins through interactions wt
.0 By i liegondng of amuelbiceicr@gobnuleﬂlaVMg the nucleotlde sequence

t' di e and icular, in_the constant re
Ofa f?’ ORE VST inE Aamo BB s g 5 B MenighgRd, Fggments at
less @B 15 htY, A RBredptickd |
s ebbur 13 s, i Aty piet aegcg?' ggfcfagtrh%oh{‘f@ B! &El ﬁfo?e ﬂﬁkérably at least
abouhp? shetwl eeendinerupsiaablnfat deash abas aysot. BEEngth Of course, larger
Anti bodi es A Laboratory Manual. Harlow et al. (Eds),
Col d Spring Harbor Laborat or y; Col d Spring Harbor, NY

(1988), Chapter 6. Anti bodi ed & hat recogni ze and bi nd
fragrrents of the filovi rus GP poI ypeptldes of the

o, 1. i "
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pat hogens is nediated by T | ynphocytes of the CD8+
type, also known as cytotoxic T |ynphocytes (CTL). An

w0 pens7sg function of CD8+ cells is secreti onPCf/USANE34798
interferon (I1FNg), and this provides a neasure of CD3+
T cell immune response. A second conponent of the
i mmune response is antibody directed to the proteins

£@bmbh 50210980, 200N 25MIBHEIL0, 40V,450] 6500 it. BIength are also intended
enbodi ment, “enpl oys recombi nant virus, e.g., )

acabediog o the, predentinyention dsare ipgnente ﬁ@@eS@él?&%flg bremople ifgyet all, of the

show, . has been _.f.ou to be an effective. neans,for

o IQUArGAUFREB AL 1 RF P S "a oL rip R SRUF] geog product. By
a"ﬁa%i)&ﬁf hiNGask QTR Sh ¥ I SREhPRY, iR htdrded frdSinbks &MiciPinclude 20 or
a varitety of different primng conpositions, and for )
nedré @ohiigipua rbasest frbmdther exprotide se@upbs obtthe PRIEfeheqding a modified
@genovirusggerived from human serotype 5 has been

flexrep sprefuleepaRodicti ral vector by G aham and

col | éngl%lgﬁag&ié‘ Frevsfs b99Re VobseBl ¢RaAHPlinclude nucleic acid
3:207-20; Bett et al. 1994 PNAS USA 91: 8802-6). .
nidlesubasi easdinga epitoygresaviel opetions rafsths Gitorvirab nitrugtual protein.  In

| i near doubl e-stranded DNA geno of around.36 .kh. ) )
e i o Epe PR s RS e mocteic aci
& '{h%&iﬁg %%@@.ﬁ GSIENRY bF USABE RN Bri@aMpebtdAd where the
a shutt t or cont al

e ve I ng the gene of Interest .

doagat Relie Wittimiaalstonemin, the kacinalikecdqmanthe fyrin ¢leavage site, the fusion
perm ssive cell |]ne ich allgws viral replication. .

SROE viomiin,  fher 6Q1IhsPIeiogihi i e Sopui <L, and the
gl t eiPn MhéS e For ldnl}diah AEARAR) tei
LA B, o 55 S oo, Bl Al dycoprri
haeipki & atechtiomny thel tsbatyh&rmimantd leleperting ssémtrahé rspanning and
and are therefore a safe anti ggn .delivery. sys

em .

PSS IR ARTPa R AV G GLCOMAVEY BARE & HURF OB ALHiFGooxy terminus fo

td | . i lovirus
148 BESulE M5 S5 RAESR A0St SRRt o v
ghy@dpRitdin (khetigbs taincation k%R darbbrylterfiin@®086-dksje dredfusion peptide
nmeasl es_vi rus nuc| eoprotein (Fooks, et al.. 1%@% . filovi
dgimagh, sgijedtooih demam, anganeaphEals-SPanking 28¢ Faracrilplan flomainy a filovirus
gg)?c%ﬁ]dtgﬁ %a@ﬁ%%"‘fr&'&élﬁ@ﬁ L At di3tettSiBudlo GBRILEIBMScleavage site,

e present 1 nvention allows”for reconbl nant

faglen opuptids doxpiigs soited-avil dombige rantl omiembrme-spantiingnmmeé intracellular
response, optionally_ as a boosting congosi%ion ri. med h
doynatin BN aloy S EIEOPTolcin Badn® i FIRsaisal B AeropsY FTEHRES to delete the
nqgciiﬁ—mrh% in:%n-l"n-rclga@a%e and ﬁ&%h%ﬂ%%&%ﬁf &ofbd-8bil domain, and
Irntranmuscular i mruni zati on,” hi pr oost vaccl nati on
th@fbiABs span@ingesdribiraaiitlay domain. eAgpbtherastemple is asjlovisus glycoprotein
al so envi sioned as being able to prine

: ' . éﬁn lnﬂupﬁ 0. the furi
hagingomseminRainteranl, 196 CHBERY deletign & delptedpe mpucin-like domain, the furin
reconbi.na [ fUus_ or. ' . d [ :
SRRSO KRt 8 e spnning
®nthin, cRee@ihddlalar dpiniainal | y as a boosting conposition
following primng with plasm d DNA were protected ..
agai rist anpther |aspess. theotentnaopiovidenta BedeieAcid giokeryle comprising a

lasm d.. a accine had . r i .
RS RO RE SRR 5o bR BRSO a porsin e
PAGRICRBEIOH 4 BEEIBR AR MBlesilePfehdBsentichautdRid sbove. By "stringent
optionally prine and boost imunjzation, can be i
teipidizgel - eodiionsLitis nintendgd nevernighhminaibetion off r@gbmin a solution

Stpaede” $h tormaite 3 0 SsE D Pt SRR TE i ssqailel cipate), 50
s%gpﬁgtg[{@sgﬁétee@f)ﬂ @152, AxI B&MIRI8 3BIutivh! U®s RxBan sulfate, and 20 pg/ml
adenovi rus, encod

g an antigen for 1inducing an inmune
response to the antigen, optionally for boosting an
i mune response prined by previous adm nistration of
the antigen or nucleic acid enﬁpding the antigen. A
general aspect of the present invention provides for
the use of a reconbinant virus, e.g., adenovirus, for

.
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antigen and then adm nistering a boosting conposition
whi ch conprises a reconbi nant virus, e.g., adenovirus,

WO p@bsliosgy nucl ei ¢ aci d encodi ng the anti gen oper/akiogs/034798

| inked to regul atory sequences for production of

antigen in the individual by expression fromthe

nucleic acid. A further aspect provides for use of a

depgroret)] steatedvdaliisn sferfh DNILERAYEY By WshBeSHb 3R id 6.1 x SSC at
t he manufacture of a nedicanment for adm ni'stration to

ago to i nduce, optionally to boost an immne

I
respense tio ap antigen., Such a negi canent .is .
opt i gﬁ%éq P(%/ly?lbcr eog@ﬁ'iv%ilé}f pﬁiq%?sit% ag pﬂlé]log agg golygpsleqyide is intended
af pllyrieled@dd (ditier BINA Bk KNAS hBHEBEing 1§t [Eathabout 15 nucleotides (nt.)
conposition conprising the antigen or nucleic aci d ’
apd gesde meeletablyaattleape pbomti2) hinduidl mgre brebsiblpgs 1@kt about 30 nt., and
imng.c Si,ti C rise any viral vector,
VAL BiG CHRORRRvT 30-70 8t el e paliBREo94E , such
as apByag oRich ¥F hUSINRRIRHAS Weh i " i
_repl iBgat i(f)gn- def i c;@n%ﬁgtéraégi%g ué §%igt %r%cﬂt'f llnelc?n%hf ugor example, is
indended 20(awimyre(comiigucass nakleoti @A rdfa e ahddotidaktquidnod of the reference
167: 375-90; Sutter and ss.. 1992 PNAS. USA 89:10847-51;
P%IS’{“[JC otide.” Ot coyesga p/glléfewg)tliig:%glg_ yh}"dl%ﬁs opiie@ poly A sequence or
CIapleddhtay Sketdh of F ' néLde i LR Teoti
avep?or_suc a% fgmAg%ﬁUZ%%§%§%¥V%%§?&é%aﬁabgﬁgﬂg?%g'ﬁwkmﬁdeOf
theriovintian usedachybiidirapoe, popdat ef 4 nudticakid df2Ad ifReMti®i, dlnce such a

t an . 65- a.herpes virus vector, a vesicular
p‘??“&‘ﬁ“i?‘?%? & ‘{Hﬂ B%br{}g%ec rany guclse agdymglacplgcontining a pelyeA stretch or
thetQHH Mknf i |l rionea BYA

et e reont BapleeBEN iy ABuEFcARTR TR Kic), ¢ e

f or mAefindicated berkiay nypdleis avid rhélatuléssofithé prs@aheen8bn which encode a
Any sel ect abl e mar ker

eplicating. in manmalian cells. y ot &
GRS ST EoRe BrSRSh ey el fuf re peiclimied fo those encoding the
arfilroMcdbd £ i . NS8nk S
preferreéﬂfgéﬁ%%?g#ﬁ??ﬁgﬁggﬁgpgﬁ%%iHﬁﬁgﬁgéﬁgg%ﬁp%ggﬁgﬂmaﬁnthe
fodllengtt pdyphptide randy adidifpormirosequencbd, cduch Sasattokd @nbdlling a leader or
manmal i an cells, for instance the cytonegal ovirus
SO SaUenes FP&S)‘ PCRET-E BPoffoRtEpro-rpleflatoarenseathe coding sequence
ofP TRy IR 0 ﬁ?ﬁQdi e | OUS ts..of .
the pr egg%{?l ?ﬁl:“/yg | oh,v‘l;igg%§ n‘?&ltlcgrlgt tlhgﬁé%l?ﬁﬂlae n%?ﬁ%‘: ﬁédlgonal coding
sequensos i togatieri vaitf additioved, dnn-duokisy seagedet,indudiagSbi Shmple, but not
I.CﬁqPSSLtlon or first and_second boosting conpositions,
nped f4o 1atrong, and dogrgdmgos't A 3¢ SAPSEPeS GAeh 1Beithe tramecribed, non-
rafik ' r . Pl further : .
S koL blal AP BORE: BN prtoe ncluding splcing
andepayadengatiormsighdls, for esanple] AYeMWNOBindng MEstability of MRNA; and
dﬁﬁbOd mept, a triple inmmnization regime enpl oys DNA, '
& a SFAyEneEs Which; qodesp s saddipnabaminei acidsn sucnas those which
;m%Q@Qa&M?b ﬁﬁl-gﬁaﬁgsboosting conposition, optionally
follomed y a further (third) boosting conposition or

s ubsEmpyredenbimvsitiongfuedlei Rlasds iatvafint® bf BRGueleicdidemoRcules of the

both of the sane or different vectors. Another option
PresenXeRtiaDy “ﬁaw&e ¢sefe Rekivesi analogs opdewyaives of thiel fweigus structural

' Qi styation of ane or.other i
o RGP AN, 545 A e o
vatienthés inte@lded e iofi sé s leind finSloRd AR o&ﬁ??ﬁaigrhggiven locus on a
Y

conposi tions (however many boosting conpo ions are
ECRBY 83@@)‘)@?@@@- nd¥enge 11, dewin, &bl ¢d.plobnsHdey & Sévesy €985 New York).

j . .antigen. may coyrespqnd .to a conpl ete )
NERRHBRAS, oA LR Msh b Dard Gple” FrbigheR mutagenesis
tedhpifuenf. Peptide epitopes or artificial strings of :

epi topes may be enployed, nore efficiently cutting out
unnecessary protein sequence in the antigen and
encodi ng sequence in the vector or vectors. One or
nore additional epitopes may Be i ncl uded, for instance
epi topes which are recognizé& by T hel per cells,
especi ally epitopes recogni zed in individuals of

Y L e s
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expression, and analysis of proteins, are described in
detail in Current Protocols in Ml ecular Biology,

weemebsioset al. eds., John Wley & Sons, 1994.prPEUsnbH/e34798

pronoters for use in aspects and enbodi nents of the

present invention include the cytonegal ovirus

i medi ate early (CW IE) pronoter, with or w thout

I Nt r gAcH\ vadigks aRYIudk hBsePpRAVLET bl hacldosidaciubititutions, deletions or
manmal i an cell s. Adj uvants suitable for

additianmyiwhich maayi ismolve aecwurmarsceudgatides hdhgvgsians may be altered in

T SRR T I ——
CgIJSGI'\J‘QEKIQXOIP GonMas@kati M @MikSFacid i bdysiRxioks, GRletioddQd, additions.

U, TERam de, PSC97B, Adjuner, PG 026, GsK- |
E@e@dﬁy Befzired hinvag th@@a@ﬁlenm]bgty@gonx;p@hm and deletions, which do

n\)B/gié@ﬁf'fe telfgorgs@iyg m?mia ?%]fvél\{feén%(@ &'}J,ngg}sﬁ%tru%hrﬂ egene product or portions
& e gﬁé@&?@cﬁl@ PrBed ih RS rdgBu 26 catbehvatitd QibREtutions.

I nclude lectins, gromh factors, cytokines and
I yrrplﬂukheteemlsmdnhnem odlthmhmvcnttoelrlhelmdﬂ nugjeigragid molecules comprising a

pﬁpt e f%&i}{&g gl@a% ﬁlsl,c eqt} o Ip(itleq%ﬁ Elt? ]gt gﬁ@cﬁ%%tﬁ(a? and)more preferably at
l&rs%ggfo 97‘%? oRBE bPBORIRHUPLRY aSHulc[Blidd kehch&C El%dmg a F]olypeptlde

tunor necrosis factor (TNF), epidernal
hﬁamg d)llie érE[ﬁé)a,md teqhencelof2 m¢d1ﬁdd filovir®s strict@ral ge_nelpm’pd@h dr fragment

IL-12 or encqdi ng nucl eic erefore.

ﬂ}&’d?ﬁfrﬂ@tm‘ﬁﬂ’% © FUEIE BB %ﬁ*gafx%}}%?igu tion is

gener % eofide %m aalucBlotiad rge&ﬁe?ﬁ:é%&' 1@5&1 ofort E‘)&mple 95%
pr|m osition, ef erabl y about weeks’

"v&eﬁk&,}" ar a &&Eﬁk@nuc:leotﬂiﬁ SAQUEE0Se emodmg awﬁkkzgrus @truczmral gene product
28 weeks, or 32 we

R TN N
sl‘e‘(ﬂﬁ[‘%{?é bk e ?P tha? Fh&{)él%ﬁlﬂeo‘ﬁﬁ% lchb@thaly SnéDa& g?n’ﬁ ¢k Point mutations

ni zatron scul ar adm ni stration . _
peflendyv i 00 auviaciden axf the refemane du@blhdmgequcaodmpedneg tbg/ Ebola virus
using_a needle to_inject a,suspension geoﬂél I, Us.

SERESFH. ReBRRTOJRKE. AR SHISAITAFS, 18 QBfan ok Brickoif pidied s nucleotide
sleille?lgé | PNedlp\Ysee 1&(5}1’ti%91rrtd1 'a%?ére&evﬁﬂc%tlﬁé s@h@e?l% duPNG 5% of the
spension (using .g., Biojector(tm)
duckeeddesdn ltlm:lrelimseqmnt@may bg deletedva sui)snmt{cbwgh angther nucleotide,
accordance wi_th, techni ues

X n roduct.g of
PeIErgee of Juclpptides 4p ﬁ@ SYoort fﬁa hlae fﬁPPﬁ@S inrthe {AlyEAge Spquence may
H%riﬁFeg{ gqng)oﬁl%srefe? &(ﬁEe ”%ﬁgse%h%u%ﬁé) BPE‘% re@i‘é&e sequence may
wou rea va age for vaccl ne t
deeqdstcthe I5' bt Bate1mfraa§oﬁﬁoﬁsf ofi tha. refédseme\nuclleetldessquvmqew anywhere
with an excellent safety record |

I.n human Sy
hetiepni thosei témlnawltg)@ﬁ@pgampswegPltﬂ%reaw%lam agpppg guleotides in the
t
rgépe & s?cﬁl %B[’érﬂ el% Iragg 8% yé/olan é’@lﬁ)sgﬁ?}l{l’ Iﬁleesreference sequence.
| nt f LI @tﬁoﬁbal&dﬁftdﬂ; whéthér @Ry paf'tlduMmmb]ertazrmd abbavals is as least 95%,
is therefore h| hly suitable for prophylactic or .
%B(er%?ﬁ/eﬁ&% oy 20% idkntih t«bfhemqfﬁﬁmceaglﬁieﬁ@@e BRageREseran be determined
oy s L08 L 0 HESROBRE Filgam (Wiseonn

Si@héﬁtﬁr}xnzﬂilsﬁ iPaciaidt] Vericing foeNRiat Gotetios Gﬂmpumlﬁﬂ)up, University
response to the antigen is of benefit or
Retseatralpé’aﬂq éaﬁ Syichembrive, Mpdigr, déis. SXB4)- Bp%ﬁt lgﬁes the local homology

aiwqtﬂmf lbtgr%ﬁﬁs at&g’g%/‘ﬁé%oﬁ ac{n?{%stg%gzc %le 24 Qafhehahia) §:482-489, to

el Metbdsh &S hdr® D No SRWBA Vb s&IRRERNEWRES @8 SBestfit or any
and di sorders that nmay Dbe treated or prevented in

abaroscianee eligiment eprpgremettt dpteuainei whetherc p yretiqubassseqpence is, for
whi ch an i mmune response may play a protective or

therapeutic role. Conponents to be adninistered in

accordance with the present invention may be

f or mul at ed | n phar maceutl cal con‘posn ti ons. These

o " o o o .



10

15

20

25

i sotoni c vehicles such as Sodi um Chl ori de Injection,
Ringer's Injection, Lactated R nger's Injection.

woe@sos0wat | ves, stabilizers, buffers, anti oxi degit/ES2005/034798

and/ or other additives may be included, as required. A
sl owrel ease formul ati on may be enpl oyed. Foll ow ng
production of adenoviral particles and optiona
RS, 30398 N dehti Y G aPRIdrbideRqhétice 06MaaRH {0 MRSpretdh€ invention, the
particles may be adm nistered to an individual,
paametﬁmst arel sgt, lofi ravrseyrsuch Heat thermencentage Ad identitt is gelcalated over the full
0 a nt suc
[ebrort 18 deRamce guReat g Seaisni Ahtghad it PoyBlioBy 5T o to 5% of the
Hﬁélsfﬁlmﬁé?\é’f nBQ8ktRs nijﬁ’lg ré*fEreﬁ@é e Aeldent SillAddon i S
pre erably in a "prophylacti cal Iy effective anount” or
a "t h@hapeedent applicatidn ec tlirested o ontlic(arid tindeandaseatrtegst 95%, 96%,

?F'%sgl%%hou afl@qon&rc]: !,FS)S[ %nﬁ 'ﬁ,aglg%ggl?eltn%%) eESHIéIfJ]eeJ £ XR‘L 'which encode a

ﬁlgbgﬁtﬂféq{aw B;%O(ﬁ? Blulgirarl]rlﬁl?%?&g{)é}ﬁf@e REGYiISS. Sy "z?ﬁtqyﬁe%hﬁe having Ebola

ti nme-cou I'on, wll” depend on'th
paMiarbugy pospeptidd yetdfityhhigintersledepatgpeptidest exhibiting Ebola or Marburg

Prescr| tion, of treat ) deC| i ons
Stlcaolvieg PR LIS sT; 1T RGP e B ppypeptide activity
| i ; SuchOhs kébeftor bindi tivity,
TS 4308 By AR SOy Bt s v
acm@dtion betwder G sardl€P2t amdb@ntritesibado thehformatich df te stalk structure
of the individual patient, the site of del.iver

b i oA SARIOMES it P Gad UGt PEPDITRE GR iR Gt dgegtase of in vitro
B?t%fotflél }p&)ﬁﬁ et'cgfﬁ‘ﬁ 8£ent1c!'f€/bt echni ques and

oco t50ned abovescan be found in Rem ngton's
Ph ar W&)i&iﬂlr@aﬂuém tha degenerhby bf thai ge'netrt; coﬁepd)ne oA ordithary skill in the art

1980. In _one preferred regi nen, ni stere

()&p}l elflg‘@%{gqlty Yi FCPBHTRs Ehat & lpgee Igpnbaerdg tg aci mglecules having a
I agsd,l :
AT S4B PR U oy g s
&es’kﬁhbed hexeid Grilpatidoide h@slypeptﬁiet"hmng Bhelacaiabitg mrtypeptide activity”.
if desired, be presented in a_kit, pack or

fﬁ%tnﬁ,ﬂce dpacesraifa o &f hescenerleade e egHenCey Hlageeode the same
8&%&%‘%@ ns!vﬁpbé Qf“eaf”‘% ¥ slhﬁ&{ %ﬁisgﬂte l&ﬁtﬂfb'uf fQin 1ng the above
8% e, metal > or plastic B

lakscsibed cbﬁ@lénsdﬁl&sky t It witiche fubthedicepgiisel innthy ah;ethat for such nucleic
acconpani ed by instructions for adn1n|strat|on
eeidpBsleciish thatyarp net degangiats ¥arttss A0ivasasA lieﬁlumber will also encode 2

SETEHRRIL BRaHL o DN SR OB i s e s

eandhtis ailyt swhe dfradhedeid Dabdtit@tionstthatard efthdruessdikely or not likely to
manmal need not be for a therapeutic purpose, but nm

signifagantly effeet pAteiy Partion s rpkhsingqne aﬂl@hati%%m@ﬁ@@lqy ith a second
ﬁ %e ai%l o 4 f mechani sns of inmune responses to an

anP % or i rest, e.g., protection against disease

or patngﬁﬁﬁpleS@a{daﬁd:@ cdiedinfin g Abw a0 ke ﬁ@ﬁb@pﬁ@lly silent amino acid
Optim ze Vaccine Efficacy in Nonhuman Primates

deb@migprms wpevided inEBowie, Jableehal. 1890 ciener %%1@65131\99 wherein the
d nut ant f f
bl BABETE BN ore Sty Bl Ueif sHE nabsigyions.

previously reported that deletion of the nucin domain
elimnates cytotoxicity (Yang, Z.-Y. et al. 2000 Nat
Med 6:886-889), this deletion renoves nearly 200 am no
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 Vjrol 81:2155-2159). An
alternatlve approach to the ell%ﬁnatlon of the
GP-lnduced cytopathlc effects was therefore explored

o o o " o ~ o~ . o o o a = s s
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vacci nated with either 1011 or 1012 adenovir al
particles and chall enged with 1000 pfu of the Zaire

w@reoaiosrosd Ebol a virus 28 days | ater (Fig. HA)PCT/IS2005/034798
contrast, survival frequencies decreased in aninals
receiving the DTM Z) vaccine. In the group vacci nated
with 1012 adenoviral particles, protective inmmunity
Pl pﬁﬂgﬁsmmygﬁgl%sand at 1011, by 66% indicating a
substantial decrease in efficacy in animals vaccinated
wi th B invepEtios f@rher pRvides < G@Gus polypepsidpaliate the amino acid
&x eré rrgnt %Ell particl.es gﬁf%D lone failed to
SAGEACS SCGUPH BY ap e fradiie thems of 2 godified filgyisesetiructural gene,
or ideQTRRKARPHINONEHid; f%@?"‘ YRl
rem;%%iﬁses \j\agre ptrlgés]ent i5tr11 %ﬁg&ﬁéﬁg}r?e??oy o} "g%-]iuﬁr%l%l))by 3
weeks Itpwsll ibermgnograzadoim {hiei ayt thdB soinefamiancheid selfuences of the filovirus

| ively) . and di | ith th
oY pertidet SR waicd Dihout-en e ogeet of hecemicaiaror functon of the
iy gl I Ki NE-
e oo e el Y Sefhe B B UER o id i Bhemberea tht

s will beveritidah ateasi onttienmbein hich ldatetitineunwegl | mune
Gtiters

respogges geasured 3¥ gntj-EboIa GP ELI SA I% i _

vere cORpdPGBPEniRn firtheraiueiudes veriatiqnsraf shq Riayirug peBpeptide which
hé-GhsutRanah) filodVal héj i Lhighsavere | : :

“and wer e abs ent | %E)gi t{slﬁra\?ﬁ%/ﬁk}ﬁgp%%ﬁchéﬁégdeﬁ?&ogs S lovirus protein
sualg uisttbe puggimspatonhdiscudstebélon. Buchhut@hts include deletions, insertions,
.transnenbraneé%gnaln reduces vaccine efficacy, with no

INSAIHAY SBFREE AR LRt TbsiNEgnY As Pliseied: g@dancpephesming which amino

h el : [ I r ot ect i,on.w
18 EhER e R PO WRRERFHON SR, P BRI BN et 1000
Seipree24813064d3l16g decrease in dose of the GP(Z2) + I MP

vacci ne \/\2]; rotective, in conparison to previous
st udi €3 enéa@”ei% fotgvagize of anadeg ofith pelypaptidestf the invention may be

; : ' [ tors that [ :
O RS Ebc9ne o AOS N bl M8 Bl A s comerve o
nonsenseypd nsEna maldy sisRluedprofei]p anBhserd8d MBliSo W8l Sesidue) and such

i.mmuni zed with rL d vectors encoding GP(Z) and NP at
sybyRtftuted; gping Geickresidygamay qrgnaongsdetdneleasodsdrbyathi ehetic code, or (i)

ryi %% | . qr .recei ving a_.dase of .

O S o e R LR T s R en v, or i) ome
inunvitioh ridgitioathamirionadifie akkOfsetowethg iistird Fblgpepkdd) such as an IgG Fc

Vi.rus i.solation b | ague assay on Vero cells was
fusagn regien pgptidy pr é@‘?‘iﬂ%isﬂ‘ﬁe@m spgpencepr @- sshagrice vgectO3%employed for

= : S r - wer e unrenmar kabl e as
Ui A S pdbenfiin L & PRTORE G Hasaqied: fragments
ddritvgtives 28)1. an@los afe dednhed OSRONEES HEE&pEidTithé¥e RATRSS the art from

vacci_ne dose groups, eKcept for the hi gher responder
theteachibgyheeini 012 1 Ad particles. Antigen-specific IgG

was LN ni,.zed.ani.mal s, and t he . .

e DARSHEL ke MR ROER, G foigh B g amin
adi dagubstituvibye thatlde| vt %iﬁhﬁﬁcaﬁﬂ‘ﬁbff@dﬂ GRe fdtd8g of ACtivit {ﬂf the protein (see

However, there was a difference in nore Fhan on og
T@%E05b04) in 1gG |levels between survivors inmunized at

10 arid fatalities inmunized at 109 rAd particl es,

suggesting that such |evels may correlate with

protection for this inmmunization reginen. Neutralizing

antibody titers against GP did not differ

significantly between survivors and fatalities (Fig.

12C, right). These results indicated that the

threshold for inmune protection |ies at about ~10 10

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 cytot%xicity t hat confer

effective inmune protection Ve Sought to identify

ot her nutants of GP that do not exhibit cytopathic

- .

Y Y - .
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between di fferent inmunization groups (Fig. 13B, |eft

panel). Simlarly, individual differences in the CD8+
w0 e®posmas di d not correlate with survival, thoeRghusiveses4798

was a trend toward dim ni shed survival in groups wth

| ower antigen-specific CD8 + cellular responses (Fig.

13B, m ddl e panel. Antigen-specific ELISA I1gG was al so

stinulated i nTablk A.RIBHRERBGVARIIRY A cldFgbstitdEony | ght

panel ). The results of this experiment illustrate that

NP nay Aromaltic necessary for plPbeedelagigei nunity

agai nst Ebol a infection and tHayptophamay di m ni sh

prote¢ti on when conbi ned wit h’[g;ﬁ;i;h{d ed GP i nmunogens

at th"ﬂnf]%ﬁ;lel ATidie Of protectapetiacgine doses. Ebol 3

Vi rus ks are assomateq}1 a}nq ngtf Iethallty
dxi e te—the au ence—of—treatn HL LIUHD or—a ticense
vacci ndonizgp rimng and Y- ‘?/ect or boosting, as

wel | as rAd aI one can confer yﬂl IB¢i on to | et hal

chal | énge in an _ani mal nodel [tyainec| osely parallels
human | Noataseabledralbert, T. W Aespamkine2003 AmJ Pat hol
163 :2347-2370). The r Ad vect @lutsatiae ne conferred

pr ot e:ﬁ;i on in an accel erat ed | \QRfHbBRLHKEYI MEN i N
nonhufran primates (Sullivan, |Neqde €t al. 2003 Nature
424 681- 684) Although in vitgr athicity has been
obser e er—EeXPEEeS Ql ot L{I?]E&(%{ll?é) of —th

vacci né‘%ﬂb‘%@h"?o Fleve rﬁlgééég ;JO-;(I ::J:Itcyu: n -

ani malls vacci nated by vectors C@Y‘ﬁiﬂ%sm ng Ebol a GP.
However, because this hypot hetlsdetcinonpl i cati on has
been rai sed, we sought to nodilfepci®® to elininate in
vitrolcytopathicity yet retai|rPréliid geni c properties
that are necessary for protegtyalgel Mmunity. Here, the
efficdg ent f Or NB ke Were eval uat ed
usi ng ?ggzlsqg\?ﬂﬁiﬁﬁ%hr eshol d cg‘/?sg{ ?ifctl on in the
accel eratedvacei-nat-on—rodel— R have—identified—a—
vaccine with decreased.in. vitro c at hi Clt
r et Qﬂ%‘dﬂ?e’m@ﬁo@’éﬁ?e&l mﬂ’é’@e%%‘glsvgﬁtlg&b%§ &c %\%ﬁfl ifispn would make
degélﬁl dnihf lcRis, 1%ufiin@%&§%@ies@iﬂeﬁra36¢'é V &ehefalls s@éak@fé the number
onfer differential | mfune protection. Deletion of the
of @%nm and ﬂtémbrtaimmsd&manmgia[bm ifilestied polppeptidhivgll et be more than 50, 40,
ra sfected 293 cells, but the correspondi ng DTM 2)
30&/%9}01|n s less efficacious tttan wild type GP(Z2) in
pr Ot@l‘lﬁ{ﬂo%lcf@ BB o Pirh RS 1§ Pe RS BS thel pHe86itiiRentiDAQHS ire essential
cel lular and hunoral 1 mMmuné responses were
foi rfdacionngari sheabiflentifetdvben ngtiods sknayoeiini e tars such as site-directed

different i nogen forns, the inherent vari
mfEEEE P} A ABHE SCRYHER o BLABGIR B&Bﬂllﬁrﬁ\éﬁﬁ’ug 5%&3% 1989 Seience
24309841188 ur Q'létﬁ&éaﬁ&&dhfieeﬁ%ﬁﬂcés THME a1 RPROMBEFions at every residue

responsi er survival. Alternatively, DTM 2)
in mlae/mdlef:ﬁler T&teommmhg niuytpxﬁ mmbled)les aredimn tpstidcfogbailogicasictivity such

t hat are not car ptured nmeasur e S 0
asJRESHENLIEHEE AFEVITYy éoamqﬂﬁpr%féw nﬁ?ﬁ %}9(5 &iﬁeand contribution to the
foﬁﬁ&ﬂ)(ﬂ]ngf ﬁleﬁglt%fyls@ltu% ngyofathgr Idngé% PRRI mdaPfied GP polypeptide
exanpl €, the transnenbrane- d prote| nis secreted
actiny by Bedrsasehud\is vizen éﬁbmtdwynﬂhlahefaimng nmesurfogenicitiie

menbr ane anchor ed prote| n. Subsequent nodifi

at I 0
t he Hheypddpredtiden of she prasen FESRSIORrEC PR AEMFE ﬁe&l in an isolated
re at.l e W HC [ 7
fol\%mg,[ h sé/lgt cf]:g)% \/S%%?%&éc y oé)ﬁétt c}e}:ﬁl ? ygoﬁf%é;'%cgﬁtélt ;f/'é}fml)\t/éﬁh f9m its native
enbﬁ@ﬁ!méﬂtg gEh?\.t@da Eb%eﬁﬁdépﬂodﬁtaﬂﬂarﬁf/ommaﬁiedl \blﬂhlﬁSa t@:ombinant host
viral receptor binding (Manicassany, B._et al. J
celli wo¢on$@ew¢93sohes@¢>)for prrosesn ot ko PreRgntt Hatentipe+ “Rlso fntended as an

"i Eq.} ggﬁlpi%\}yﬁ%'pr gt egg)eg%lhc?sg fréhe %1&4/4 %ee%g?ﬁhﬁg d, oﬂ%r[ hﬁ}? Or substantially,

(Cao, J. et al. 1996 J Virol 70 1340- 1354) rai sing
t he pOSSI bility that Ebol a GPl%hares simlar
properties. Ongoi ng outbreaks '0f both Ebola and
Marburg VI ruses |Ilustrate the |n'portance of

S Y ——y
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El i m nati on of NP fromthe vaccine and dose reductions
to 1010 rAd particles do not dimnish protection and
wa@powplosfogs t he vacci ne for future devel opnent i PCTIURRNS/034798
trials. Exanple 1 Vector construction and
transfections El/E3-del eted, replication-inconpetent
Ad5 vectors were generated i PER C6 (r) cells
frotnFRtdcBhrbinafit hdst Bl 0@l a ndIASsdiite. CPBE eddifple da 2QOBHiAA)y produced
usi ng a pBR322- basedadapt or plasm d pAdApt together
versibh hof dbes ffilalip¥Eolpepitide] danr beT RDBENGig B e priifiEd pydhe one-step method

descri bed el sewhere a, .| . et al. 2001 J
desgatb 1nﬁ51:11§g§51_%ﬂ%n_ Sm%gﬁﬁ?%'{ﬂ asm d contained the
| ef e & ROABeAtIAC iRAIdedE Spol ie comprising a
f ol %%i%gﬂlggnégﬁpﬁgnal coentrol el er?enf% %ﬁnég t he privme
polgptapido hawidp tiNSninegicdd séquenke of a desliB&d filoseS5 siractawid )gene product
Ebol a GP encodi ng, genes were, cl oned into

. he . .
or BABPBSSFiSHT CRSEReE P MCIEa AT cph i diSSipdberein: as well as
Al ; 1.9 5 % % %
o AL 00l BT IR, a0 s, o 5
or pOyideleityl st thoge désgritded sbdeaand ralmeimcda tpaitinspfElmhapolypeptides

@GP, GPDIM and point nutations were erated.
with et Feapis¥0cmning Acigh and ApgteiPrefar ma@asﬁgﬁ PERRPADF s ni ds

t 0ggt Ner LBt " | Cos t least, f le, 95%
VK ATTREPidy FpE 3, Ao 3G feucnes at least, for example, 95%
"dbiecald Pefiasicc AniBBRas (sedueanet lof andilogirkd pafeptialte isentended that
(I'nvitrogen). PER C6(r) cells were cultured i.n DVEM
thesa;p@pe%ﬁﬁ@@ewq of thoopelapentidsolyi l%ntyél thitedieBERc < fgfluence except
SRS s3Latn P69 RSS! gt Cer ca
amirfd&ci&b et theGRferérncd SERincAGEd wfi thalfilywedsopaypeaptide.uda other words, to
| ysates were plaque purified using limti ngodgﬁutj olgs
obtarda aghipertiderhaxyrg am ining agik sesiueRtofdsashdree Mieatirsktp a reference
f or esen P i ; . | tdovie b
sl BLAEPER, s PARSFRS a0 ol i e e
delBRR 28 (bstit@ed hathi anodSertaniipb @cidayen ndxbéboLaRibl aabdsup to 5% of the
Viruses were purified by standard two-step CsC .
totgjr aitinenecidiresidiessritr itre seeienre ARUITGH IR R NSPiigdsiptg dhe reference

d f I . ' i ' .
i SR 368 GPRRSE AL L8884 o
terMinal 65ds@ichs W eheS tede£ehcaSardinaog beidus@uahdequptaniy@here between those

800C." Virus particle (vng3 titers were determ ned hy
terapiiiad npestiénan gateripgricge ertberrdpdividuallyii gmend JRsifeRsr dBhihe reference

based on descri bed proc .
seif50% AL RGopRer o R FhEps STIRRERRrfopesefler e
as s axsLstabicall B0 wirsdthe Y baeteduld. polpebadds at least 95%, 96%, 97%,

expressi on was assessed by infection of A549 cells i
98%o| bovRWs bideahedly & saotefgignee r amings Ackk GAUGHSEt g4 be determined

bl ot.. e identity of th i £ - .
coRlt v keSS LB A5 ! SR ot (Wisconsi
SeQiShivk AWAIRA Phckapd, alesi6® ¥ &irNUaIxO\Sbreiba Woatpufti 0GRé W, University

that have been described previ ouslsy@%Sul livan, N.J. et
Rea¢arclpBab, K&t Srienced¥izesMadispn, Wie 58D cWhempsiag Bestfit or any other

del etion fromam no acid 651 t 16_and. reat ed. by . .
seiepes PRy droBeBvo rsrsine Wiehrna el b Yor instance
53 R1ehESUtd 4 RYePh@&SBhheRbScoRIAIIRE phaUht if¥éMtdnA M arameters are
? z{{:]i gs at the %—term nSs (I\/AAS).gi.293 f?uman enbr yonal
setlsiofl neyrse, esutls that tee pertcentagd of nddis cadpiletad overths fl length of the

0% fetal boyine seru G, BCO) . Jransfect.ions .
reffiEASt, P B PSR UG B L BPTROREY AR gD ef §F the total mumber

i ' fedentelsBgiile RRVAIRYeqve!l | of a

Ofgﬁi/\%%d% g%@eﬁgﬁ%g%al?:i um%hosghate (Ienvi t rogen)

according to the manufacturer'sinstructions. Protein

expressi on was eval uated by SDS-PAGE fol | onwed by

Western blot with a GP-speci fiﬁ anti body kindly

provi ded by A Sanchez. Ani mal ‘study and safety

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

I ~ o -
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adverse effects of the adenovirus vacci nati on were
observed acutely. The Ebola virus used in this study

woR®6087068 nal |y obtained froma fatally infectrdr/osaves034798

fromthe former Zaire in 1995 (Jahrling, P. B. et al.

1996 Arch Virol Suppl 11:135-140). Collection of serum

and blood for viral load and ELISA titers was

per f olTREbtRE fpert] eeSinyeRICHIRERS (raliddsvan o

Bl 2000 Natur a0 o5 609) b o\?vp?ytlor?e he'a\ﬂ?:‘} tides described
léﬁ*i?liﬂbﬁléh aisledst 3Airdne e@idmid mowemfmﬁly a’cteesi 5@fé;rﬁ1ho acids. Preferred

at |fot wi th E glg 5& nd | ncubated wth
‘% r oI § OB ATYCRHAR 10 3@’8? S( RGNS 1A  epitope-bearing
Rrauh df?di Biovids sﬁ*uct&%[‘ SRSZH. fﬂlr %P;rggérrgﬁl ﬂo‘r‘”t?ons B the present

cells were washed twcé wth |c
1gvg%omeumlud§opolmpem@esj mompmmlgaaﬁdepuopb-barﬁ@ domain of a filovirus

PE- d bod (Jack
TRRORISE S LEd i &fl%ﬁrdée%%@ﬁgﬁ‘&pégz@ﬁwﬁ}ke domain, the
fufih a@a\»ag@ lﬁt@Sth@nﬁlbi%ﬁ pchflé QORGP YRS 0o DHAS! The membrane-

was conduct ed using a cton I NSon
shhowng dowmamt exd thedotFcelivlar domadity,sing aﬁ?fcbl\ﬁﬂfn@tl()ﬂ_ fiRfeo L, for example, a

I Ma | N
Rl B 3oy T & esdonil Fﬁ(eé%gﬁg%yg?glglggﬁéQggg@ fte membrane
s?b'ﬂﬁﬁ@ %@ Nnfa i1 oAt eg ﬁ%vﬁllg gﬁtcb}gf)%g’ I;%,]Vmg a truncation at the

urther incubations weré carrie
cathep@ termines. to Felteethe weil @l-¢dikdonids had nfmbridd @anith b thnd intracellular
PBS

BS con{iﬁ) ni ng, Tween_.20. Test sera were diluted in
8}?9%% guwglaﬁorgeteghaavmg f dfuacation gt the cyyoay derminwus to delete the

fadibR VRO doRBed, e oghgd weh!ls for 60
i nu}%;eg A ter Was eB JOh d?afg%lﬁs %%St nesranﬁosgfmmng and intracellular
dentain, hiufﬂ@mrhg Qy(:@h’btelrﬂMngﬁ)mrun&'ﬁmCaﬂtﬁe chBdxy termirius to delete the
conlé]gg?t ed. to, horseradi sh peroxi dase was used as a

%8f SUm P HEYYeDtEs drrpainy G)%C%b@@éalwn@yn@lgﬁmeﬂpanmng and

ride Tablet Sets
Hl(f_t%lrlrgail rﬁgﬁékrﬁ neﬁxgt Qr@gﬁm? Ié%%;)ﬁ) tlhavmépfl fxuica g S )t,he carboxy
tmn@etoe dejeteethe vhuplﬂﬂﬂde ddmaia) Ifﬂﬂhn SRIaRa A Sitd, Uﬂﬂs@ﬁ eptide domain,

g r assa erfornmed. Neutralizing anti body

C%ﬂ]l "5 OIE@}B# ? TapgErApsingynd intnealivlar dbmain: | Amether example is
VR 6 GRS \Y I bed .(Ya 20

Virol 7%%%?1(%6@2?8{ i aEr i eﬁl i ! cgf‘tfo%;y\?&g}eg% Ig)%flé’bete the mucin-

like doGratyrited ﬁmatomavﬁgesmaﬁthelﬂléxbhﬁ BeptideREnamndhe coiled- coﬂ domain, the
transfected t aP next day by cal ci um phosphat e reagent

RS PGBRNS lﬁlﬁmp@x\ﬁbmrazelhﬁmmwm Luc and CW/ R
Ebol I re t ransf.ect ed
over ﬁlhg ﬁjo@pvgsﬁé{? i Q(I}Jﬁ\{egl%lé nrllsia ‘Elhceg O8's FSHEQHYigRtional means

(nghjlen;‘ IRgAt 1b9IPNASAUSH, SZS%Q[ﬂQBﬁnt’PheC'@'ﬁhﬁltﬁieﬂgs Multlple Peptide
%‘E ed virus were harvested, filtered through
Sgot P¥sPreessyisi degeritierl| ineV,S. dtnd. Moorksd1i2a1 to Houghten et al.
lzygbguot s at -800C. Neutralization assays were
pertormed on HUVECs (Canbrex CC-2517) plated in a 24
wel | Thé aireseht d@yenfibh Ollsd @elhidb 6t vRors ivhi¢h HRRKStHE rrﬁlclelc acid
i ncupated at 37C for 1 hour in the presence of seru
mpofesies i the ?@ée@wﬁﬁmoguhomﬁq vdsch Iteeganntlca]lyeengadeaed with the

BI5GB BRLISBI AL LI s ot

rec@nbimantAbchniqfes. 107689) at a final concentration of 5
ug/ nL. 72 hours post infection cells were |ysed and

assa@@ﬁj QIVH‘EQ}%QtTdéiﬁ asy b%]@ay:dSSbsi Eenttﬁﬂ:lmmmgmg a selectable marker for

PIJC:"E’% Jﬂ’fr)gﬁ}%%tr K f?n[f{‘ ase act v tgrf qqep‘c%ré;g A Sgecggitantg such as a
caliion)hbsimte droéipRRE) dr11'1|1 Q"c%%%\ﬂ/ce%mv&eﬂf% @{1‘%%%@1%@8 P?f HPARIR is a virus,

bl ood nononucl ear cel

cynonol gus macaque mhole bIood sanpl es by separatlon
over Ficoll. Approximately 1 x 10 cells were
stimulated in 200 M RPM nedium (G BCO) for 6 hours
at 370C with anti-CD28 and - éD49d anti bodi es,
brefeldln A and elther DNSO or a pool of 15 mer

' . o NN o T Y
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detail can be made w thout departing fromthe true
scope of the invention. Al figures, tables, and
wa@ppensiioses, as well as patents, applications,PErnus2005/034798
publications, referred to above, are hereby
i ncorporated by reference. WHAT IS CLAIMED IS: 1. A
nucl.ei ¢ acid nol ecul e conprising a pol ynucl eoti de
it anagad mk@eﬁt)idhﬁﬂrﬁﬁsﬁlg|aﬁVdﬁ>§)icb§)rﬁté/ﬁ&Rﬁ ) Belf e aﬁ@‘fﬂl{hgtransduced
. at least one amino acrd change |ocated in a relatively
infodipsiesalled regi on of said GP that decreases in vitro

cyt of,0xhedd Y and, retai ns i mun ni.ci ty when conpared

{0 | nheVI ﬂ%yngw 8{1%1%1 %)Iet%pe mrg]iy 8 gtgh%/r& iapg)/rog;latg RéPmgter, such as
thé YReelluhB¥A PUSHERoteR thd BE WG LS Adl &

CFai m 1, vvherfapi n said am ﬁo aci d&changgygﬁ%gér?’t@gns&fm carly and
late prothetery andrpromaterdiofimeirayira IAIR & tngartteen foons Otheg Guitable promoters

.Gyst.ei [ . dis | ted at ' aci d
ng%)s ili%:og% té 8&% %{liﬁ?essdﬁgsnagsl E?;g%gs’%o% ggn%%crtlgyﬁ Iﬁ.g':cheg gontain sites for
trafdoripfidn iRiBiati& ter@minatlRy ad! in B i T2 inding si
74, pgsn 76, 77, 78, 79, 80, g% tr%g‘,m%%? r%é“,’“’e%flb%%fme binding site
forgtransggiong gThepCpdingd porizn o3he ShturdGranSGripB7expdise®By the constructs

400 .101, .102, 103, 104, 105, 106, 107, 108, 109, 110,
wi I}E?fe_rla%%)’r 11'1;?\3(1’6 q r@’nslati(gl’ i tiég{onlzitﬂ’he gginging angog terpynation codon

(Ug_\%%: U% :or i%é(})% , op}_'gagejly :]l]%)éi;tio%%g , at ]]ﬁ%, e%i g_)(?f %?ol}fiéﬁtide to be

tranglated. 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,

155,A 15 ; f%a?fh 158, 159, 160, 161, 162 163, 164, 165,
166 /syiggicaipdgthe gxgression vegtors w lmr’efqa@!y ipgludeqatdeasy pge selectable

abllet, 1% i S inl8L
meilth e T ety feadeise idenedfein fistance for
euklg9otic2Gdl, ettt aRDRtra@Bine 0 4mp2@Bin R28Gstard endDfor W8ring E. cols
%%%ﬁ 11, 212 213, 214, 215, 216, 217, 218, 219, 220,
an ,eréﬁ?enézs}‘e@ffﬂ?maélzs,exzw?ewﬁ apprygriaer hostp Jucludg 1hut are not
lingRd: ; 2 o3 3 L 241, 242 . .
i e to,?%%fep%ﬁéc’ﬂlsz%%h a%%g’co/g, igtreé%)rceg S%d .%cé%on%?yp%gglj ium cells;

furgh celB5 SuchP 86 yeaBb Eells? hiect2@ls sA6 as 26dasophida S26@hd ptera SO
égS, . 266, 267, 268, %9, 270, 271, 272, 273, 274, 275,
cel giningaly cells; guchy o) CH@o COp pnd oBowey gmelangma odls; apdeplant cells.
. 200 2. 6., 297,
g oA i % R34 RSBA It Ao
in thmarter or corresponding thereto in other strains of
said GP. 3. The nucleic acid _nolecule of Caim 2,
whe SIS P Risierredc foy ushdn Jactesa 13 elide P QE7 @860, and pQE-9,,
' I 1 7 r [ ' GRyin. an
oS OB, Al ot s, AL BTl gotrs, s
PNEIL 63 pFEN LFA, gNHH AR avdilabldifomSitigenes bl PREGRUPEKOD3-3, pKK233-
%gi %(53’ wher ei nsai d am no acid change is E71D or
3 930, PRERp3ilable fgorePhagmagia.c xAmergr profuradeeuksyotic vectors are

S ' t Q~d i_n f saj,d GP. 5.
PHRSRSISAT SRR Sot BB At e o v,
pPBRVpMiSetladd pSVL ravsildBR fromertepsacia DYOIHRE shitdé {ebrsSER be readils

IDNQé, SJ%QID,NQZ, SEQ ID NO3, SEQID NO 4, SEQID
appResg to Beskifled gisan.or SEQ 1D NO'8, or sequence havi ng

at % [ t.her . .6.sThe .nucleic .,acid.

nol iélglgﬁ{éag)?l 8&@?%@, (\;/‘\[ﬁgtr etlﬁ‘gﬁi;igsatica11 SER\PSR e@t"lﬁi I?Yeca?cmm phosphate
tramsfeeton,N DEIH-dextR@i e@lted! Irdvfédion TRalidficlipRIAMeAdfed transfection

taken fromthe insert of SEQIDI\bl, SEQ TDNO 2, SEQ ?
elegtrypreation, kprsdpesiquoinfectmm@n EhiOnethogEQ $RINDethodsrréSERcribed in

D088 o SRR HEaf o st e e Bl n Moteutar

Bioluggl(e9gp)aci d nol ecul e of any of Claims 1-6. 8. A
pl asm d DNA conprising the nucleic acid nolecule if
any of Clains 1-6. 9. A reconbinant virus conprising
the nucleic acid nolecule if any of Cains 1-6. 10. An
adenovirus conprising the ny@_ei c acid nolecule if any
of Cainms 1-6. 11. A pharnmaceutical conposition
conprising the nucleic acid nolecule of any of C ains
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1-6 or the nodified filovirus GP of Claim?7, whereby
an i nmune response to the antigen in the primate is
WO pabaoz®38 17. A net hod of inducing an i mMmune rBSPUSRES/034798
to an antigen in a primate, the nmethod conprising
provision in the primate of a primng conposition
conprising the nucleic acid nolecule of any of O ains
1-671g6 ﬁlbﬁrﬁmgafyp&ﬁi_déé L&Y bk UscdsRradl afd piATidd &gt RRedmbinant cell
provision in thée primate of a boosting conposition
cultwrpby wieh gnpive maethodsencloding arrmnmma%ate\ﬂr ethenehpegimitption, acid

h [ . . ' -
exGGR1 DR & s LI5S SIS RO T ROy Shropgtogtaphy,
hy%llgﬁ%(mf@! HhtBrahd %ﬁ%ﬁgﬁagﬁﬁl, ain@y ChAimi@odmphy, hydroxylapatite

rising preparing an adapter plasm d and achi evi ng )
chroaeabsgrapist anwh ldctin t thrematographyendnss prefopatdyuligh aperformance liquid

Chlir?gfag({rgﬂi ?/2%“1%/}4#&@ ocﬁqgﬁc){%ﬁggdl %%{yglgﬁgail%hﬁlcﬁ’gfy%g&&flas of the present
inx%&%@rf %&%&%ﬁﬂét%%g%%h@d dhets S dubtsNZ: chemtal? sk%ﬂg@c%rocedures,

I'D NO5, SEQID NGO 6, SEQID , or
an®pRddudtsN@o8ycedrbyi resembintitereuiiquen domh ngprobatiyétice draukaryotic host,

inczvlmuflbgmf pis?%{aﬁ%%%%%e%ﬁi é‘%%%? ?ééﬁf%s@ﬁ% 1d ppgunalian cells.
De%%g n ISE%%QT%EU%W%%@EﬁT%Sr%HM@ﬂ odion procedure, the

R TARY, DEPARTMENT HEALTH AND
polybpid SR GhSsent HivefiRICHaY bei@lycabPatd ov maySel on-glycosylated. In

Nanc hakr abar ti Bi I i - [
ol e eaonot Wi s e SR oy Ehetionine

T | DE | PRGTECTL A A T, EBOLA AND OTHER
re%@l‘%&%&%\% ‘%kso 6‘%?%6 13 883 <151>
ARH@O- 27 <150> 60/ 677, 606 <151> 2005- 05- 03 <150>

60/ 679, 767 <151> 2005-05-10 <150> 60/ 701, 694 <151>
2005\ loy comprehserieddy) the prespat B Y GbogE L gp mgnoclonal and

> . \Y."8e Sj 1
BhRAL 550 RS P RS Ay,
CDR{gegfegic ghtitodigptipdtdiag gatgaadacchitibtigelndeafDR sequences which

gcagctcccg gagacggtca 60 cagcttgtct gtaa at . .
sp@@ﬁ@e@@g@w@ g’@dq %féaa 5@5@%043@38 @&fg g&%%protelns specific for
- C { t g ts a
B e
vagighlt argigag dadatacbgdien vt dua ingytidd Geatgaizeggdcrind a filovirus GP
ttgcatacgt tgtatccata tcataatatg tacatttata ttggctc
@9@@3@9?19

? . ial at
poRIBPtide bl ¢ eqarnatit to Gainguigaa Hloxup eptide from related
at {a t 0 f t . .
po AR o AR5, RRAGAL (9, BulSAg in e fmiy of
pobiRptEdsy Mt hpgeatgdaemcawhodre pepieias tirbwhicigtetacaddmatigia sequences
cgtatgttcc 480 catagtaacg ccaataggga ctttccatt

ousida the yerablg regiony phibe aphiboshiesaand tspasticular, 1n the c%)nstant region of the

molecule. Screening assays to determine binding specificity of an antib ody 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 diagmostic purposes and

passive immunization.
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tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccccta
ttgacgtcaa 600 tgacggtaaa tggcccgcct ggcattatgc
W@ e@gnamat g accttatggg actttcctac 660 ttggcagtBCI/US2005/034798
atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta
720 catcaatggg cgtggatagc ggtttgactc acggggattt
ccaagtctcc accccattga 780 cgtcaatggg agtttgtttt
180 62 ReSGAPInh A A ¥H8 38 IndidcTnnnnné RESSdEisa 86 Antigén
ctccgcccca ttgacgcaaa tgggcggtag'gcgtgtagg tggﬂaggtct
at at Tagquesea0dvagiiem geletes tgtagaeretion of &g& gc“étcg immune response

agacgccat cca tgtt. ttgacct.eca 960 tag cac,.
QR A et eh bt chsi e rbged reput Bl MRS igloy e prosent
irkRAGDE BGRES RF CdcclaABee Inediniftios 364689s il 9AWICHEHE Smmune response is
ttctgccgece tceccgectgt 1080 ggtgectcct gaact gcgt c

indyced) byt aimigistratgert vha siggle cdoggtiormy agdcayimg and hoost” immunization
ctttgtcc ctcccttg gagectacct. agactcagec gget et ccac "

AL L I IR T T —
1980895280 AdhALLECHRATSE 8 HoB&inpItdmPcdPidndC 86 GB&EAt invention, in one

gcgccaccag acataatagc tgacagacta acagactgtt cctttccatg .
ei®Bdingyt,c g thased guadhe doventorsyt axgaigantehtdeguegiegion that effective

.at ggagggcc tgagcctgct 1380 gcagct gecc agggacaadt . .
iPERDGARTAGeD dGITET T BN BUGT LA Ohr ARy mageptonally as
b%&tﬁ%]c% QYRR o rimits Wil 89PR0064 1ty 680 ERtedFtypes of priming
ccct ggngpt ggt gaccaac agcaccct gg aggt gaccga 1500
cgmipogtowsag ct ggt gt gca aggaccacct ggccagcacc gaccagctga
agagcgt ggg 1560 cctgaacctg, gagggcagc cgt gagcac .
cgacat dBYEr RGRigEELC g%na toggg‘g II%?%“‘% f %@gﬁ%a geeinst a number of
p%g]%g&ﬂcﬁtrﬁecﬁﬁéég%t Y qglmg ACHOG e ATOFF GHRT tal B AEHoHERAEABytotoxic T
ctgctacaac Ctggagatca agaagcccga cggcagcgag
Iyrgpledogtes (CTE). cAh tmpgaart Téi-tiog 9t Giowllg griecrstion af gamma interferon

t gcaggt a_ cgt gcacaag gcccagggca ccggeccctg 1800
(&g@gg god dhist Broyides t& e sy ag‘f}b&b érg CEY CIPRURS: FSBMYSc aA second

S5 05 5701 TP RIS R RE e putose
gagacet presérgCagaging ihcotatddgdigaggeagiga scombaragairus, e.g.,
1980 gaacaccagc agctactacg ccaccagcta tctagagtac

adenpyieganhichc 28 &y élg@nmgﬁ dessgb h@‘@%%@@tﬁaﬂtm found to be an
aga > 0 .

ERRIEEAP RRTFATIALS GBS PN ARECRIRNG Sl o o st

REPALiEbA PeinEHos, ergraasagpCaggchgaligy of diffgrantcuiming compositions,
ggacgccaac atcaa;ggcg acat cggcga 2220 gtgggccttc

%lég%fa@?ﬁm G GREY : eEPagcgagcag ctgaggggcg aggagcet gag

.cqaa a C c g c
R R e
RYL6Ar sy ligaagiapgager BRChlgpt gad coldagaecraBR#n X Prevec 1995 Mol

CCcCC gcatg gt cccctgec acatccccga gcgagacc accct gCccca ]
Hioteald e AB0BSA L gl £GR0EE G Uk Gaadelenovinuses are non-
CC acc atcaccgaga e¢cgcc C a

SR S CHERRE FRPE-ONERE araly DASHGRHR of mromnd 36 1.
RRBALERALE GRERE Caff 66 RVEAGRARIISCHOAFE 26condieADhdFOween an adenovirus

cccgaggccc agacccccac 2640 cacccacacc agcggaccca )
gpoomg slaggid ead e ghyifayeoiot setaining the eeeqoiciaéerest pugether with a strong

cagccccgga Gccaccaccq. agqecahct ac. ec cace Caryi ot i
FEHTEHE BgenTos 08 At Re ey, i pERb ORGSR Al FeReRAL “High vira
{RAYCARCEIEhialdat G GRe PeARREYE 611 48R0 bEO BeAftEltiflg viruses, although

ggcagcct gg gcct gaggaa gaggagcagg aggcagacca acaccaagg

C
@Bgile of fggumany widscange elceelbiypesy daaioh repligeis de goy: cells other than the
caggagcagc acaacgccgc 2940 c atcgcc t.ggattccc .
P&E‘%?Sé‘g ctBc @g% Eg g’ﬁréﬁ@atz‘c g%‘é a ali’:tgﬁfﬁg &g@%ﬁfy 3@6%“1‘ Recombinant
HRhGEASECEVeAIRAGHGHH t6 SHLE %ﬁﬁ&%v@ GhARREGaEHoRsB HGERICH number of
agaccaccca 3060 ggccctgcag ctgttcctga gggccaccac

cgagct gagg acctacacca tcctgaacag 3120 gaaggccatc

gacttcctgc tgaggaggtg gggcggcacc tgcaggattc tgggccccga

3180 ctgctgcatc gagccccacg acgﬁgaccaa gaacat cacc

gacaagat ca accagatcat 3240 ccacgacttc atcgacaacc
ctctgcccaa ccaggacaac gacgacaact ggtggaccgg 3300

.. oy ey e .
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tccgccttca atcccacccg ctaaagtact tggagcggtc tctccctccce

t cat cagccc 3840 accaaaccaa acctagcctc caagagtggg
w@2ayaadossha agcaagatag gctattaagt 3900 gcagaggRemyUs2005/034798

agaaaat gcc tccaacat gt gaggaagtaa tgagagaaat catagaattt

3960 taaggccatg atttaaggcc atcatggcct taatcttccg

cttcctcgcect cactgactcg 4020 ctgcgectcgg tcgttcggcet

BG83 IALGEing tRkORBAd enctphalaRatios NOl gRbREOIFaddMlet al. 1992 J Virol
ttatccacag aat cagggga taacgcagga aagaacat gt gagcaaaa

g
66208684 anyl meardesginia gyelacprotyimeivabyefal PO thirplegy 210:4956-65).

gegttrttce . at ctccg cccecctgac 420 cat.caca
aaaa#@é’éﬁf]@abi}f’ g‘gg o tPEH B‘f d’&%rga esﬁ%ﬂ%e%g gglgzj’g dgmpayiuates gthat use of

AHBin HEE B UeOprebdrt GREGHIYH ARSI BE ¢éontHikknd@Heldvirus expressing an
ctgttccgac cctgccgctt 4320 accggatacc tgtccgcectt

ahtigarciot indeceguamyogtgrspyst: omionally agethoastig dB8@®sition primed by a
tgtaggtatc _tcagttcggt gt cgtt cgct.ccaagc t t .

rydA Sgate crieanetHl v IN b ats R By RE A GIIRaT ooh Shd andbody
rGPLAGC LALC i rhiQREE GnfrRBESRQE! 2 I 90in8986RCEREMmation regimes the

tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggt at
ré@afbigin yirog ol g, edaoagagtis alsd tepsiayngd as hgimgtabbcto prime an immune

acggct acac tagaagaaca 46 tatttggta tctgcgctct ..

PO Rgbt BRI G B ARLEEOT TR R (0 Jggpmbinantly produced

a}lggénccggca aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa
cagcagatt 4740 acgcgcagaa aaaaaggatc tcaagaagat

cct t thNai-kdmirt t@imgiggginghotiget gwith 4 8@0mbagihggeacsy e.g., adenovirus,
aaaact cacg ttaagggatt .ttggtcatga gattatcaaa aa cttc
opfeallycastalpasties compesian gﬁlam& agragkg with a@%&gﬁﬁtf\ were protected
C: at 0} -0t t C : that
AR PRSI AR RN S REREDRARe vacsines
shfet fogtuse at hogahagiddyantapgaslys deginyegosoipggd thattageggination regime
gcctcgtgaa 5040 gaaggtgttg . ctgactcata ccaggcctga . .
Ugingg £8 fioieat“@eﬁ’&é@go’&aﬁaﬁ? gP@@soa@fﬁg@ sfc §gounization, can be
e&%)g a9 @&%tihhﬁlgté g&ﬁ&algﬁﬁﬁ@ﬁgﬁ% @t O litdble %%&ﬁ&ﬁg Gn immune
tttgccacgg aacggtctgc gttgtcggga agatgcgtga
respoged, eet, tin ba@adscagca 5220 aaagttcgat ttattcaaca
aagccgccgt cccgtcaagt cagcgtaatg ctctgccagt 5280 .
gt t acEgcEEseRt IygRRahRIn Yaé’toglétaﬁl%if‘gg? @éﬁ%{%@l‘t@ SHPLVE ggcombinant
.gaagct g t t. : v
4872, 6R02AD, ThahE S L LA0RE A2 AR respomse o e
2RGSO Optaghllytfoc Bbatiga ah daeamgatponicgaiatd by pteviays gattiistration of
5460 cgactcgtcc aacatcaata caacctatta atttcccctc
the aritesh o Buclg§ecidicageding thenntiges. o0 VPC SEQLI ST. TXT

Dt ot goarprebaigtopP R Aeaat iARliof pHANASORT she 5 0FA%Ecombinan
WiRsges.¢ deio tirgsa &adh ducinyd, opiatatiadobdty andmanmegédponse to an antigen.

attcattcgt gattgcgcct gagcgagacg aaatacgcga tcgctgttaa |
5700 Qugygesaet %%ﬁ: REcseBig i eRitQy Bravifies aassgg@geggld%cmg, optionally

SRS ARESTRERE 1SR, SPOER b 1E MBSIAAEL8 metvoo g
ﬂr6ﬁ§i?ggggiae %gg%cﬁgg 68h rgaitisdnt adugags paipgavinaq arhgiiig gucleic acid

at gg _ cataaa ttccgtcagc cagtttagtc . L
@g@«%@&tﬂm antigen tog@raglg'ahnl@étt@ qwégwweuwéq fu qarpquction of antigen in

ccat.gt.t 1.c, agaaacaactk. ctggc c t. t
B o ERRRER ol SR RERLE RS0 B AER S0 o e
dntibat 3¢ Ghdudedt @28k Ciathn GO PespaiseCRt tid afg@al pied®lusly primed in the
cgcggcct cg agcaagacgt ttcccgttga atatggctca 6120

indiyghiecisbvostet.at t act g tttat gt aag cagacagttt tattgttcat
gatgajatat 6180 ttttatcttg tgcaatgtaa t caga . s
Pht QA BB EGPYGELD o0 CRHETEERL PEPATE Y AV RIg (YNA immunization,

l%ﬁﬁff@&ﬁ)h%itﬁ 399 tdcbhs 9h&k Cat BRUCOphaMAbRa lribd@@ihalts produced
300 tttagaaaaa taaacaaata ggggttccgc gcacatttcc

antigamaagt g ccacctgacg 6360 tctaagaaac cattattatc

at gacattaa cctataaaaa taggcgtatc acgaggccct 6420

ttcgtc 6426 <210> 2 <211> 6424,,<212> DNA <213> Ebol a

(Zaire) <400> 2 tcgcgcgttt cgdtgat gac ggt gaaaacc

tct gacacat gcagctcccg gagacggtca 60 cagcttgtct

N o o o o S N T
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tccaacatta ccgccatgtt gacattgatt attgactagt tattaatagt
aat caattac 360 ggggtcatta gttcatagcc catatatgga
WQ@Raoco8eE t acat aactta cggtaaatgg 420 cccgcct geCI/US2005/034798
t gaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc
480 cat agtaacg ccaataggga ctttccattg acgtcaatgg
gtggagtatt tacggtaaac 540 tgcccacttg gcagtacatc
aagt @t alrgRr lapde Fadie RCHRALHC ?i@iddsg@(i@étﬁ(&ﬁ o60@ducing an immune
t gacggt aaa tggcccgect ggcattatgc cca tacatg.accttat%gg
respdnst ttoceraenbGd it ggcadividuabt theamgthat ¢omprisine géministering to the

.tattaccat atgcggt tttggcagta 720 cat caat . . .
B S bSO B R ABicaid gupocine o
ar?c%@nc&tggﬁhﬁﬂg c88bbiiflbh ldonfppisRGCRRBAALER AE GRORE: acid encoding the

ccaaadt gtcgtaacaa 840 ctccgcccca ttgacgcaaa _
atipgg capdt then gdmingstadng at bepgting tcompasitioa agdely copprises a recombinant
agctcgttta gt gaaccgt,c agatcgcct agacggcat ccacgctgtt ..
ViTohs AGoHtS G LE AT GEE EUAr It Jho titieeh ooty linked to
ré&'ﬁfb@d}% ng@?ent:gst ﬁﬁgﬁ&&&:ﬁ%ﬁ WFULGIESE id WD indBG&e a8 Cdxpression from the
aggctg c

cca tccacdgccgg ttgagtcgcg ttctgeccgec tcéccgect gt
nd€80 agigt gcct cct gaact gcgtc cgccgtctag gtaagtttaa

agct caggt.c gagaccg 1140 ctttgtcc cgciccctt .
gagcé\t T e?éﬁ?ﬂt cpgg%lgqu & B30 % 5&‘&8&1@6%8{ au'}&o%g., adenovirus, as
d%g@géé; G 'ﬂ?z @%@%@&E&tcﬁ“ Pl AR &80 3G AN k@4 lkdBREC o induce,

act cgt gctgccgcge gcgccaccag acataatagc .
obgaiigac beosaaaganiigt tespoistiic em tgtiged2 Buglyrangdidaptent is optionally for

cagt caccg. t cgt cgacga tatcgccgcc at cgt ga.ccgqgcatcget . .
Joegicaces, L CgLEoge0e 1oL oQeCre, ALORRCOLER, CEARER! BFYy priming
e

cgt gg*hte aﬁ@ldiﬁSgé 8iog§t?@ cgg?ﬁnmgg@nnmijmagmaytc compusaguy gial vector,
agc _ cct gaacc agggcaacg gc ccac

incied §e00VHge G5 OHGE ANy BAGO g BB L TR AGes vector such as a

@g@gﬁ@fg&fa&& aadgl 99n 92anbAREAG/AEC ARSIV UAICRERTAR al. 1978

ctacaac ctggagatca agaagcccga cggcagcgag
Ze QRGN BERGrSCIFTCITSLYR STk and)yfast dA92 RIS US4 B9l 0847-51; Sutter et

¢ ta cgt { ( tqg 1800
ob 8}@8% 39@%@'26 ﬁgdégi‘-‘éﬁ‘i‘gr g@&éé%@%ﬁtgﬁ%ﬁ%&ﬁf&p@ I%zf(dg%vc L18:217-32), an
8 .
ag%§6 3%%[%? gucét ag g‘g\gﬁ{%%g&r?c%g%rg%% éae%g,%tg‘g %trgl%gg%%lg‘%gALVAC (Kanapox,
FagRaRsi 41619940 Bes BIICSIand 82659909 hgmes virgs gectac goaaivala stomatitis

1980 ggaccccagc agcggctact acagcaccac catcaggtac
virag yederc otarydphaviye ¥6cton40 caacgagacc gagt acct gt

tcgaggt caacct gace t 1 , .
N W
sHSR TN O3 BferabBP beR@aCRC Gac Corggofagcirgaar plaggaingat is not capable of

gaaccccgag atcgacacca ccatcggcga 2220 gtgggccttc .
rc}'@@@@%g@ anaigaaligia celis. g&éﬁag%gcgéﬂatr@%@gra Id agh getigsigtant to an

2280 .ctt t t C .
agéglgag gg% &g‘g%@@’g&fg g‘%c‘%l%%’%leggglg;a chesgsg%ng:ggsg g%gerred to Ampicillin |
rEGREFRC C YhtiBPR CPERASION adHoald) Be Carivng 8y aa gagmawdlvhich is active in

cagcgccat g dgtgcaggtgc acagccaggg cagggaggcc gccgt gagec
neaenglancentls, Xasdsteocayibe cxomegelonyesinracdjele @%@QI%IVQIEC)J promoter.

accodt GREe AR dg1 et AORGAgER e S OE B sets g8 gho prosent
A Ok Rk nisRReYRE 235 Rblng lcomb¥litiof 36 AUIBHEGE b3 boSERARiE a boosting

acagcaccgc cagcgacacc ccttccgcca ccaccgccgce 2640 i
cogpositive oy fiat god grgendabacstmg cemmpasiivaag thyc first cgd ctoeend boosting
t ggat.ccc 270Q caccacca agccgct caga accacagce .
‘@3&’85‘88’&‘8 g’eglgc c 344 ¥c g&@&%’g 01%01?7 B° @&8@8’809%@11 further boosting
oggrg)g%@ﬂ& %agcﬁeg Eﬁ&gﬁg@d Gk QRB5tIRE IR0k ARE PréeaC GRS, In one
cggcgt ggcc ggcctgat ca ccggcggcag gaggaccagg )
aggdangtca tripht gaangzafesdegiomgcmphyy DYAadbaredenovirus as a first
acctgcacta ctggaccacc caggacgagg gcgccgccat 2940
cggcctggec tggattccct acttcggege cgeccgecgag ggcatctaca

t cgagggcct 3000 gat gcacaac cadggacggcc tgatctgcgg
cct gaggcag ctggccaacg agaccaxcca 3060 ggccctgcag

o, 4 o2 a

o o o o, .. e
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at agcaggca tgctggggat gcggtgggct ctatgggtac ccaggtgctg
aagaattgac 3660 ccggttcctc ctgggccaga aagaagcagg

W@ 2awan8west tctctgtgac acaccctgtc 3720 cacgcccRChUS2005/034798

gttcttagtt ccagccccac tcataggaca ctcatagctc aggagggctc
3780 cgccttcaat cccacccgct aaagtacttg gagcggtctc
tccctcectc atcagcccac 3840 caaaccaaac ctagcctcca

bé&ﬁ&gge&ﬂ SPGAt LR AEnC AAYAL AOAC sécBhd aRGEEE I8BPosition, optionally

agagggagag aaaatgcctc caacatgtga ggaagtaatg agagaaatca
folbayeealt iyt 4 furBe6Ghiad)drostingtonpastipgor stbseaeeng beestiag administration of
atcttccgct tcctegctca ct tcgct 4020,gcgct cqgat c
oge OF GENET GE bEGeeietie e &t ST R aAT R TR s QY hen MVA
98 ALGRACHIRAIS ﬁgﬁﬁ%ttgr R SRS tROERtIB{sEaton of one or other

gcaaaaggcc agcaaaaggc 4140 caggaaccgt aaaaaggccg
o€ fbihgdtthgangt drtdifferentt veatyget ccgcc cccct gacga 4200

? g? gg@%gg%@gg%g gg glét@]élé?c? ?1}1 g%gg%pg% gg—f:ng@g 3%@[0 E)g?s%%%g ggmpositions
QRGN iy Bl AR RE R po O Al 0 Tl b2 entisal, 1t should
H#aeCpitapst Alint mtiget hnygbgesmydite gtdoopldt euégegcng target pathogen or
B8 phrEgEmAHaBeR bt PRI APEES HeCtlgitay Modt cpitopes may be
egnégéy%t%g%c?e %gtgcg&g%%gg{f%%ﬁﬁgﬁﬁégssﬁgg 1%?&@%9%&}1&@9& A entigen and

ct acagagttct tgaagtggtg )
866dia8 Gb@rnge ¢ akactaogangaaonyt OhS2¢r atote gddinemal epitopes may be

tgcgctctge tgaagccagt taccttcgga .aa t tagctctt .
Ao A LaRateagt Lot caua, opa9ngLl f ALAEEL iy corones
tttagcaa aaaa aaaggatctc
Tt Sgtnggnd?‘tq?gaggéﬁ(ﬁﬁef%?g%%ggg%gct gacgctca 4800 .
gt ggawElantha acdopdd@int viragaual ddehovyglise sdeghetrary Séqteneedan expression
ggatcttcac 4860 ctagatcctt ttaaattaaa aatgaagttt £
afzhateageded ansigan all apclgql% agremater- 4330 Hrp@g{e&t bsalgleant a sequence o
@gg@%ﬁ%sa ord € Wt ‘h%g 1920882660 B ChadEcodrt oA ChRdrhbly linked
cgttcatcc atag ?gcct gacttggggg gggggggcgce

d@RGELAH G Gt BOtEAAYalikodeh apgtist tast syand aHt dmuble-stranded DNA).
aggcct gaat é’?ccccatca tccagccg}ga aagt ga
(¥

.Cé a 510 :
oty e gesaBdbnel it DA 0, G HEEAGT g Gk rRelpgHe, suitably
acttttgct i . 1
SE 904 P40 EHEASEIRRLCAShB5g dohaRoHORer DNA cpey
jiKed 38 GaREMBRE BCagdeCiragtapigial mifat@haagationt tof teaptogtoter. Other
5280 tacaaccaat taaccaattc tgattagaaa gya tc téga oh
rggalptonn stqyeaces dngjediag taunatet Hrgreentn o &é@‘ﬁ&t gequences, enhancet
aataccatat . ttttga
GIhEEET Bl b S0P EEP L ey BT FRPI R S sesponces may be
iheraad s Ggppiitteasi agiosdare Gatic drt lanavladget atdt pattice of the ordinary
ttcccctcgt caaaaataag gttatcaagt 5520 gagaaatc

C
warqgegiettinghe ngaceecip SRR Al GOl AIEEPE l drastippcianual, 2nd

5p80 ttccagactt gtt C kn
oy DREPORE o, f JORPCCHY SEAMTRAR FRRFEN Thoso  Many known

b RIE Gt AR SIOERORCHAMAIRIGRA Mg htidpfa éxdPle in preparation of

ggacaattac aaacaggaat cgaatgcaac cg c%cagga acact,gcca%

et ecidoangnets, mlmgm@mcﬁeqwlﬁmgcag@ wetEn QN ifito cells and gene

aat acctgga.atqgctgtttt ccecggggat qcagt. .
RSSO da?@&fsgsaﬂg é’rﬁkeﬂiggg%t ggscgg’% (gclg t gegélg gg?@‘é%%“atglémto“’ls m
RRBQuEH BRS182A I AustBEl e ATEER, JBhh WAL Soasdab4t cat

ctgtaacatc attggcaacg 5940 ctacctttgc cat gttt(:at%l . .
aaacaduitatle gyuyateatsciyy uge tiv aspstsaanth embodinggisegfoe present nvention
attgtcgcac ctgattgccc cattalc cccatt t :
sl SdoBeBi e drglante siv CALY 36 BgBiolero gL o thBut intron A,
%ﬂ?&gﬁ&hé@r&%&? eRtacalogchsdhall] effisacacceet t g

attdctgtt tatgtaagca gacagtttta ttgttcatga tgatatattt

6180 ttatcttgtg caatgtaaca tcagagattt tgagacacaa

cgtggctttc ccccccececcc 6240 cattattgaa gcatttatca

gggttattgt ctcatgagcg gatacatag tgaatgtatt 6300

t agaaaaat a aacaaat agg ggttccgcgc¢ acatttcccc gaaaagtgcc

acctgacgtc 6360 taagaaacca ttattatcat gacattaacc

" . o Y oa 44 a ~ AN R .
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ttggcgggt g tcggggctgg cttaactatg cggcatcaga gcagattgta
ct gagagtgc 180 accatatgcg gtgtgaaata ccgcacagat

wWQe@bazmeng aaaat accgc atcagattgg 240 ctatt ggcREI/US2005/034798

ttgcatacgt tgtatccata tcataatatg tacatttata ttggctcatg

300 tccaacatta ccgccatgtt gacattgatt attgactagt

tattaatagt aatcaattac 360 ggggtcatta gttcatagcc

cat at AQgaars bGEHiD fr RCanAakirhRorf 30h&38186e 430 the present invention
cccgcctgge tgaccgccca acgacccccg cccattgacg tcaat aat ga

éb‘i"gﬂ detoaes hgbarepotantiak spfe,cudt igyetad and effective in people including QS-

Sadrat e AR Moo BF RO TR LRt dagRta TERumide,
08C9UBAAUGIAGA PLIGKY; CHIC, GOCRLH, 3 GetirE WMBERLE, Adjuvax, CpG ODN,

accttatggg actttcctac 660 ttggcagtac atctacgtat
Batafeding @gumamddﬂf &P segtigat @ @b g 000t Kopgimd 8597 20d references therein).

catca cat gc..ggtttgactc acggggattt ccaagtctcc.

accccgétﬁ%gc"?%ﬁ‘%géi a%\ngg@tsagW B ?’P %@E%@%ngﬂe lectins, growth

FLA8 J6@8Rinkd b Q?tﬁﬁﬁolﬁﬁ&g&ﬁﬁca%aal?ﬁghﬁ&?&&ﬁC%a?lﬁ?a interferon, platelet
gggaggt ct’ At at aagcag

tt gacgcaaa t gggcggtag gcgtgtacgg
g@@"@gfm’?‘?h f?‘aorg@t@}ﬁ@? gt%lu?@mm@%t'@ﬂgmﬁa{or (gCSF), granulocyte
ccac acctcca agaagacac cgggaccga )
BeRGEEn g olbblgErugtae Briet COAC ST hogrge doages doder (TNF), epidermal
ataeok (8689C Ch -5 CcagogCclInt & 9fa t CgcCs. -

cccgcect gt (1ggg’ %gf’g%c%’c% Q’gg“ag’t Ich %’t g“ g%g{pglt cht % oF eg&)dmg nucleic
atidaititerefa®. agct caggt ¢ gagaccggge 1140 ctttgtccgg
cgctcccett.g. gagect acct  agact cagcc ggctctccac getttgectg
1200 2\61(8&‘8@%?8@1 @? ég%\éloeftglggﬁqramsg@qng iy 5§§§iégrgwgeks or months after
Ladldeda; i A
L9808 AShOGkEAE AN SHSRERRy BRARCAS 0B or 4 weoks, or s
ggeks, ot i GWeglgggt eaoegks, og24 gecgaot 28 6@ElaY6C3IBIvegaIggce
t gagcct get gcagct gccc agggacaagt tcaggaagag. N
cagct ?’ tt ?rébé't GopysEaonc ok élélt%%t floseqammpastipiadgesting composition, or
fiﬁ&ﬁ%@&ﬂﬁosﬁﬁ&tig SO BHLORGHARCAgCaccCct gg aggt gaccga

500 gat cgaccag ctggtgtgca aggaccacct ggccagcacc
gac c afigtapausagjag adhigigtrdthn0 of Gl gaail gvagaiagy @Q%ﬂ%mid DNA may be
%@?t‘% cac ¢ acatg(ﬁcc agcgccacca agaggt gggq 1620 _

@ s ch PEEE do diieRigsryatengRctalgag coybeyat DNA.  An
: g C aagcecga .

98850295 1od G801 BELAETA5:51 B9ARRLED ARABRE s o i Drva
YypeistmraainggtgcRjgjeatocy @¢ adbrge-deied POFIGECORLANAE B Eaccine (e.g.,
1800 cgccggcgac tacgcecttcc acaag?acg cgccttcttc

0 FeREtacs Vit eghnaus adauoduit g Jardenesdagtyidins for manufacturing
; C( cctgoc 19 ‘
A dE - 0aRE0 e Bl ROCLG I REE BB vl g et cdvantage
fac haneding thal B8Redabinantb@eas@tAfiithacg ccaccagceta
t ct agagt ac gagat cgaga_acttcggcgc 2040 ccagcacagc
accacCEERVIE Ang ¥ty With 48 exerliset safety geagedymchumpyaiomgeyuzations. The
ccacac g t ctgaa cgacaccatc
SLOREACER REahu iR, EOId) AP FRRIGHERLE mnd ey can be
mfmzfg@tafe?t xtggt@dgabafacmatlﬁgac q&&?itfk@.at cqmmsaglap administration of
gtgggcctic tgggagaaca agaagaaccl gagcgagcag ctgaggggcg
rﬁ@@ﬁg’@@@a@dmt isc ifejere dighdy c%llf@bleagcgagambg]acﬁc or therapeutic

.gcaggat.cac 2340 ca ca
p o AR T R O C—
2400 Theigpdaig nglydss Gldkadl et HS6ra62n IR WA ARGy of the antigen and
accctgccca gccagaacag 2460 caccgagggc aggagggt gg

gsegialian fcart damyag aewonse tic thyagdigen gs af deacfit?&2as a therapeutically

Rakgalcgds, accaacggca accacatgca gatcagcacc atcggcatca
ggcccagcag 2580 cagccagatc cccagcagca gccccaccac

CgCC oo tikelgC daRaf ffatiRE AGAL RERE p?(?ﬂl?l&%ﬁ‘& QRACHAC fenerate an immune
agcggaccca gcgt gat ggc caccgaggag cccaccaccc ctcccggcag

IesPR0SE 2efdEt 6 pethogert andiscasgbafggdafictiac ocddvghparatof symptoms.

cct gagaaca tcaccaccgc 2760 cgtgaagacc gtgctgcccc

aggagagcac cagcaacggc ctgatcac gcaccgt gac 2820

cggcat cct g ggcagcct gg gcct gagdda gaggagcagg aggcagacca
acaccaaggc 2880 caccggcaag tgcaacccca acctgcacta

o - R o o o NN AN o oy o



10

15

20

25

30

gccatctgtt gtttgcccct ccccecgtgec ttccttgacc ctggaaggtg
ccactcccac 3480 tgtcctttcc taataaaatg aggaaattgc

wW@r@goamsgyt ctgagtaggt gtcattc-tat 3540 tct ggoRQOUS2005/034798

ggggt ggggc aggacagcaa gggggaggat tgggaagaca at agcaggca
3600 tgctggggat gcgg-tgggct ctatgggtac ccaggtgctg

aagaattgac ccggttcctc 3660 ctgggccaga aagaagcagg
cacat Disabest shd dPogREs ALAGED! BE GreaRd WiCHeVéhted in accordance with the
3720NI H316. 001VPC _SEQLI ST. TXT gttcttagtt ccagccccac i
nresgrd gysention twlulgcthesajywlishcai iragoee respanse3mgy play a protective or
tgé:cacct(%g%leaaagt acttg gagcggtctc tccctccctc atcagcccac
daRccaanc 3840 ct agcctcca agagtgggaa gaaatt aaag
caagataaffonkats tda MiniadAaed ag agoddkt aaaai@Gsitsent invention may be
caacat gt ga ggaagt aatg agagaaatca tagaatttta aggccat gat
fgowglatedaigg acspigepd c cerapesitiansc c gthese ceugpesitoms may comprise a

pg'%%’g’é%%‘g’g’%ll? gég%t g@ta ;e#%%i%ng,g éﬂtd%-?g g&@%&g %gtggg%%%% other materials well

10634998 ahdscAGd 8@ 4R dRe AAACHIA HAtIARAGRAAL b HIRABRHRAUN should not
caggaaccgt 4140 aaaaaggccg cgttgctggc gtttttccat

ialgtfstre eydcthe etittagn of thegetive mgeealzend.2 Cde precisg asigee of the carrier or other

cgagt cagag gt aaac ccgac c. t at aaagat a ccaggcqgttt
ol AP T iy e FR G piiioi RO, p o iREetions, cutancous or
HBAERBELRC RRRIREALE g4 340, heaEel dtfanhcedhd 68 fiffraperitoneal routes.
aagcgtggcg ctttctcata gctcacgctg taggtatctc 4380

agt t cdgtryteda gdmanystratipnds pedagidy dntogetnoa] grupcutasemma oc odemuscular.
cgttcagcce 4440 gaccgct gcg.ccttatccgg. t aactatc .

oLt AT PAUASH A, U FB 0 e Be At carier such as water,
SAOPAREC AR HU6RAIEAUbIALIR0RANAN 6938%RNBHC A0C I E6logical saline

4560 acagagttct tgaagtggtg gcctiaactac "ggctacacta

Yhigay clagtros o1t gfheratacchhBide selytigr brglyeols gahgsetigiene glycol, propylene
acgttcgga agaagagtt t.agctcttg atccggcaaa 4680

éyacgj&r gﬁﬂﬁﬁ‘@‘&tgg%ﬂgn%gtbetlf’flﬁ?‘? gtttgcaagc agcagattac
gcgcagaadgrfEAfudar@IRbEd 6r RAIBHRLGL irdidti8AL 6f idjection at the site of
tctacggggt ctgacgctca gt ggaacgaa 4800 aactcacgtt

dfiggoat tthe agive atggatentt wilt caande fyat ef ¢ pacntrababtaeptnble aqueous
4860 ttaaqattaaa aatgaagttt taaatcaatc taaagtatat -

SR R 05GP U RIS A HRIE L GRORAY g stbility. Those of

HQRAHE LA iRtd GRIGIAEIE tagfecﬁoa‘gltepﬁr‘é%ﬁtﬁﬁ%%hﬂﬁ)%g usingg,; for example,

atagttgcct gactcggggg gggggggcgc t gaggt ct gc ct cgt gaaga
isgohig vehutlesdch gasodiamaClloadetegmat Roger' s digjiection, Lactated Ringer’s

t ccagccaga aagt.gag .gcca tg 5100, at gagagct ..
Ifl@?ﬁlg‘vagg%esatageg%3?%11%@%@%?[%% a%%‘t"tlﬁ?%“@%?‘%ﬁgfg pitsE geditives may be
ndfQeqoatehgicdl. totcgggaag atgegtgatc tgatccttca

act cagcaaa agttcgattt 5220 attcaacaaa gccgccgtcc

cgt caagilow-rglgtafrmotatioh goaydgtegipldydaaccaat 5280
taaccaa{tc,tgatt aaa aac cat,caga gc“jtcaa tg ,aa;lc%gcaiat,

t t at t EQHQViIng3 REPWEHeA A addenevifal RAAtES pd 1Qpiigaalaformulation of such
RREAES 15 LohAREIRAI I g@ft’i@?eg Hﬁ%pbéﬁﬁﬁm%ﬁé?&gﬁ)a&f fhdividual, particularly
ccat aggatg gcaagatcct ggtatcggtc tgcgattccg actcgtccad

vdfath ondtheapamateacct att aat ttcccctcgt caaaaat aag
gt t at caagt gagaaatcac 5520 cat gagt gac gactgaatcc
é

ggt gadsatigishatien 48t be dp gingther dpammak 5 c tpdaybgigch as mouse, rat or
T R e

gcgagadgdaisatacycgapecfaabyt inafa“goptodaticaly Soffdctive amount” or a

Aaaacaggaat cgaat gcaac cggcgcagga acactgccag cgcat caaca |
sherapedtically stbertive g%%@l@%g dasather caset may gm agb@waprophylaxw may be

a g .qqt.ga 2 ccat gc,. -

SR Do AT BRI A en Rord RS TR Biidugl, The actal
aabRhtGRIHiAREEEE 28l rhteGhe titheAdouddeCdfGaiitbteitRAC 1L depend on the nature
attggcaacg ctacctttgc 5940 catgtttcag aaacaactct

ayd sqvaribyel yhet tsdeang treated. c Brasemption: oft tegptments8@0 decisions on dosage
ctgattgccc gacattatcg cgagcccatt tatacccata taaatcagca
tccatgttgg 600 aatttaatcg cggc_cz%ggag caagacgttt

cccgttgaat atggctcata acaccccttg 6120 tattactgtt

tat gt aagca gacagtttta ttgttcatga tgatatattt ttatcttgtg

NA NN T N o N 4 a4
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tcgcgecgttt cggtgatgac ggt gaaaacc tctgacacat gcagctcccg
gagacggtca 60 cagcttgtct gtaagcggat gccgggagca

W@ amaagmosegLg t cagggcgcecg tcagcgggtg 120 tt ggcgggrQr/US2005/034798
tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc
18 0 accatatgcg gtgtgaaata ccgcacagat gcgtaaggag
aaaat accgc atcagattgg 240 ctattggcca ttgcatacgt

efcJidlvehad Melre@orsdibAi§ dfagakial ptattitibaas taadloghed @fkdical doctors, or in a
tccaacatta ccgccatgtt gacattgatt attgactagt tattaatagt

vetatioam conicx 38V egyuatient and typicely sakse acequaf af grgadisorder to be treated,

ttccgegtt. acataactta cqqt aaat .0 _cccgectagce e
U RE D00 OF MroRte il g B e gue g raarl oL ChgP D gipipistration and
o8P LRI AL ARE S pBAtIBHEYA Falahll&Adf e 86lhi@as &8 protocols mentioned
gtggagtatt tacggtaaac 540 tgcccacttg gcagtacatc
daagt ghdiec found tig Reasgigtendy &’h@umc@utweg deipncen 1600 edition, Osol, A. ed.,
acggt aaa tggcccgect ggcattatgc ccagtacatg accttat ggg
188t tcctac 660 ttggcagtac atctacgtat tagtcatcgc
tatt geeat %r&%ﬁ@& AGGE en I9ACRUEiNBIDed @%&?@ﬁlﬂﬁ Gntramuscularly) at a
cgtggatagcC ggtttgactc acggggattt ccaagtctcc accccattga
dd& 6f a9t miadgrgms agt H0 gmiltipragydapctaaalialloasdgoygadenovirus (preferably

.tttccaaaat_ gt cgtaacaa ONI 6. 001VYPC SEQLI ST. TXT
1@?@@’@6‘3&@@ %@@%&@%ﬁgé f(gg' gc’@}_lg&aé’a&t‘g?s WEYE™t gggaggt ct
at at aqg %glpgggoﬁglgé t,gfft&eéirga,gﬁc,aﬁfégérﬁe@%taqgﬁ GJaBk or dispenser, Whiph

gagacgccat "ccacgc t ttgacctcca 960 tagaagacac ,
negggatiyahe oc agee heitaddsege tirogo@ntaniog dbe hativecigggdisoycThe kit, for
1020 cgccctacct gaggccgcca fcgacgcc tt tcgc .
kRl BY COMBIS ARSIt OF GBSttt CPEL B gBletiyjoticg: The Kit, pack, or
dfsg&?sgf 99 4t hiPb P afsh b A9 FoP ABRT9286n 1 140
ctttgtccyg cgctcccttg gagcctacct agactcagcc ggctctccac
gct t tAgeahposiizfiDmay bet gitningtatd akot or én gombemego yith other treatments,
agggcagtg tagtctgagc .agtactcgtt 1260 gctgececgc
chbeSERY 0%%?&9%%?9&&8@3&@%&?& ¢14 uRen &&%O&gtﬂoglég ?’F teaed:
1320 @l et il bGlondtAghS %%%rghﬁl%k&‘ aaesd AUREGHARE purpose, but may be
at gggcgt ga ccggcat cct gcagct gccc agggacaggt
forcaedaggaspaageitilaidtextt firdggihge indavestipgiian d#diéchanisms of immune
ccagaggacc ttcagcatcc ccctgggcgt, gatccacaac agcagcct gc
e T e
920G AECRRA; AR 6T RIS R0 ERtBHSE YR8 CEERAF Sl ldonhuman Primates
gacggcaacyg gcgtggccac cgacgtgccc agcgccacca agaggt gggg
1620 Tet dse@pagc ogingl goolacvacargaiggtAdaedomcyadirst analyzed mutant
gccggcgagt gggccgagaa 1680 ctgctacaac cfggagatca
f@@%ﬁa@%%@g’é wﬁg@gg% gla@sws&r@&é@ne@@@cﬁq cppygd. Though we have
B
e€ 8IC C00E® MuE MR a5: 885988 9), dlais tdgltionagerh866 weadg @00 ahtno acids, eliminating
t acaggggca ccaccttcgc cgagggcgtg gtggccttcc tgatcctgcce )
maye bEc andyBaslgenitapet. g&ﬁ S%%%ﬂ%@&QQ&WZnVUW7Qﬁopﬁhw
cc C c ~
eg%gt Coggégg %ngg e ﬁgéi%%edl 28Q; 9340 G @%f gggg%g %cgg%qulre transmembrane

cat caggtac caggccaccg gc

aadRrhadsIGhe gﬁﬂéiﬂc(stlmvdn? DRJOtgga X0MECL Y Hal Ty .54t g53Chdada, A. et al.
t ggagtctag 2100 attcacccct cagttcctgc tgcagctgaa
2098 ghicdage 2784 HagEdhanc faghggagl 228 Jagenderr!c81:2155-2159). An

SR LIR5 BRRARSF O PSSR AR SRR et

AbAIURY CRNRAIPGE 1182028 28Hind! h&iacr@hivd tHagaaabline and cytoplasmic
gggccaagaa catcagcggc cagagccccg ccaggaccag 2340
dvagiyacccc ggcaccaaca ccaccaccga ggaccacaag atcatggcca
gcgagaacag 2400 cagcgccatg gtgcaggtgc acagccaggg
cagggaggcc gccgtgagcc acctgaccac 2460 cctggccacc

at cagcacca gccctcagtc tttaaccacc aagcccggcc ccgacaacag
2520 cacccacaac acccctgtgt acaagctgga catcagcgag
gccacccagg tggagcagca 2580 ccacaggagg accgacaacg
acagcaccgc cagcgacacc ccttccgcca ccaccgccge 2640
cggccctccg aaggccgaga acaccaaqu_cagcaagagc accgactttc

t ggatcccgc 2700 caccaccacc agcCctcaga accacagcga
gaccgccggc aacaacaaca cccaccacca 2760 ggacaccggc

o - o o o, T T
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ct ggcggcag tggatacctg ccggcatcgg cgtgaccggc gtggtgatcg
ccgtgatcgc 3360 tctgttctgc atctgcaagt tcgtgttctg
w@awaogtogia attcagatct gctgtgcecctt 3420 ctagtt geCHUS2005/034798
gccatctgtt gtttgcccct ccccecgtgec ttccttgacc ctggaaggtg
3480 ccactcccac tgtcctttcc taataaaatg aggaaattgc
atcgcattgt ctgagtaggt 3540 gtcattctat tctggggggt
Dina%akd S8t furd gﬁgéQﬁéﬁ HYY0HRINN GIOY GAt3@@Rembrane anchor
atagcaggca tgctggggat gcggtgggct ctatgggtac ccaggtgctg
domgigaat t gac 3660 ccggttcctc ctgggccaga aagaagcagg

t I tctctgt togtc 3720 t )
ot (6P (Rigein wen GeRidAet A dfgs R TarIG T gggheged with the
tran?%% brdeCdeld ec‘f&rcﬁﬁ\glggz,t coR AU AL ScaMPh I Ghfrast to supernatants

ctccctc atcagcccac 0 caaaccCaaac ctagcctcca .
froa Rl Beadectedaatht tha agldc eagabREDAFiatlvadgthpcthdat@e, synthesis of the

agagggagag aaaat gcct c_caacat gt ga ggaagt aat. agaaat c
twa prgwiatsly dafingborag 9 62t werra?eaﬁ%e%ﬁae%e@%@ Pragessing (Volchkov,
t Gt t,.1 et caat 4 -6442-
V. Bl R BLEn-EAOSGhERE) 1020, 09969931 sz b, v

readiBBctBLi6E A€ B@Bparkslad6aYs! Déewnngddrargaarailyigadomain eliminated
gcaaaaggcc agcaaaaggc 4140 caggaaccgt aaaaaggcc

GPegduagd taytpathicion incleansfesgigd 202 gebs & @@@f@%&@%w@o%pe GP (Fig. 10B),
{ t { Ot >

buty Rl AL BB SRy I Eoto bt 1 g S e Rin dEAR R 108, To

det3SAGL Gitfeier 3hd QGBACHEhY CTABE I Afire FMn COURT PERED against infectious

tccgectttc tcecttcggg aagegtggeg ctttctcata getcacgetg
Ebdi3afallage) apminmlget maggiuss wogt ioghomiged mitharyt vectors encoding NP

gctgtgt gc _acgaaccccc 4440 cgttcaggcc cg C .
and eithat SBYEZE aREGREY IDPTBRGRELE BEE ST Lads Kp2fgtected all animals

S R 9 FABERSERR 00, SRR 1 45 000 o e

Zal€ Glr@incéAEbalgcingaes dagadgraqiyl K60 & tbgpdsht survival frequencies
tgcgctctgc tgaagccagt taccttcgga aaaagagttg gt agct,ctt% . 12
dectesed an evigesls secebang readddMed)gcatityg grpbp paccinated with 10

tttgcaa agcagal.t ac_4740 a C 11 o
oG AR P RSO OARALARIII TG ot 10" by oo,
ind%aﬁﬁga%aﬁéarﬁﬁ@ He@esktin e28843th bhingdt vad@egal Withi\JadaadP vs GP +

ggatcttcac 4860 ctagatcctt ttaaattaaa aatgaagttt

NPt gast@ost clt aaa;garaikaad)(par@um;lt,ah(ﬁ& pagxded pBAGM alone failed to protect
. OO VPCSEQLI ST . TXT ttggtctgac agttaccaat gcttaatca +

caiighggaber dhetinneba i ongter: PIRYR0 TPgrSaTEned at CDA” and

C Oigzcteﬁcfégp g%§ C@&gggraeggﬂtggﬂg@lgcnfg&ﬁfﬁ?tﬁ QRirkils BydaRG@ecks post-

agg ct gactcatacc aggcctgaat” cgccccatca

imifveggEaa(fg @, defy aghmbdoR meelacygbectivelyyaghdidinot correlate with the

tgttgt t ft tgaLttt ttttgctt 5160 .
diffenca JRasTERal CHOEST YoradnceRGI BERYRE AnPidc g fntracelllar

act ca a~d t t 1 ca g ) ]
oo fEpEREERED gaERaR, PO JheRbRreuang paRdEroltpy- e anMO)
vab@RsR ahihiald. 0 Blihagan anaaoctd dhtgine) taomeatmeaad thyc aati-Ebola GP

5340 ttattcatat caggattatc aataccatat ttttgaaaaa . |
ELISAolaG ditays twere eomeabdgoim ghavassinaied ay fge; 11B, right panel).

C aggat atcct t .
NG A AEARER 6L 190 AL VAP PREERLAGED 7 Ring animals. These
reofd ddceqRd Ihd ldeRiioA T th &8 TP heagAaabeas doalagingidyes vaccine efficacy,
gact gaat cc ggtgagaatg gcaaaagctt: atgcatttct 5580

witht me@gdityt appgtent ecreelafgs of agveeiiata cgcet cgt cat caaaat cact

cat caacc, 5640 aaaccgttat tcatjcgtga ttgcgect .
DS o Al oD 5. s priare A8 BIEaE $hn a rad vaccine
en

aggggagﬁdmﬂat gcaac cggcgcagga acactgccag cgcat caaca
60 atattttcac ctgaatcagg atattcttct aatacctgga )
8&) + INP vaccine was

aE g d? dinet pxtevintms gggeg?nmt,s atZOg Eglc@rgasiygngh)sg od e o
at cat cagga gt acggat aa .aat gctt.ga-t. £ aga. .
Pr gt L o BB Ao S s 38‘353@%%?‘3@@%%@?561%&% gstablish the

attggcaacg 5940 ctacctttgc catgtttcag aaacaactct

ggcgcat cgg gcttcccata caat cgatdg 6000 attgtcgcac
ctgattgccc gacattatcg cgagcccatt tatacccata taaatcagca

ANSN 2 aaa e . X a oy s o - T
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<212> DNA <213> Marburg virus (Angola) <400> 5
tcgcgegttt cggtgat gac ggt gaaaacc tctgacacat gcagctcccg
w@awaogmysEa 60 cagcttgtct gtaagcggat gccgggagcRCT/US2005/034798
gacaagcccg tcagggcgcg tcagcgggtg 120 ttggcgggtg
tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc
180 accatatgcg gtgtgaaata ccgcacagat gcgtaaggag
Jowd@ a8 of Yhetlviran aEdald tRAGvShRE hEBRCArotdoficatagaibt Ebola infection, a
tgtatccata tcataatatg tacatttata ttggctcatg 300
dost-cespansat tmalysigovast perforyzdat t aimalat werc imgrunizgdt withakhd vectors

aat caat t ac tcatta gttcatagec at at . :
encing LG R T gm0 150 (ochUapggper simal. Surviva
wad gﬁﬁ/& arae ?roﬁggfé%&‘%ﬁfgga 856 3FL19ATt g Heart aticidaslhBdetitection was
480 cat agraa

g ccaataggga ctttccattg acgtcaatgg
uniteiaktal in thad gy temarotl(Fig gt 24 ac Vinys gedeicackt plaque assay on Vero
aagtgtatca tatgccaagt acgcccccta,ttgac 60 :
ool e GgEiIA (PLTEGEE Gt dugEPeAGREacs o T ACLFPRPTRE for TNF
acttt : i e Fig.
o b ohEE T dn YRR R P o e R B E, SR ifeus macaques (Fig
12]5?9t O ap&eld gtdpogast werrcgaibat ddrossceaginet duseagroupsataxgept for the
780 cgtcaatggg a tttgﬁttt ggcaccaaaa tcaac ggg} 1 ted
higherresmeadenmgn BW A AL 58 DEYHEISE C AH P GRrUEaley was also generate
.1 C a { . - th that
n SRR P LA P EEpELsl OB andne i i o prows oo
surbive@ EbbrcAnRGhall@gRagas d2Cs defipc Eipateves alyare tvesan difference in more
tcggctcgca tctctccttc acgcgcccge 1020 cgccctagct 10 o d fatalit
thag agg dog ¢ez0- 90 48 decdgvels EW%‘E’C gvverysegeaized @ g0ctd fatalities
. 1080 gqt t.CCt t . ’
e 3 A R e A0S € R e with protection
for%%?ﬁﬁ??ﬁzatﬁ?ﬁ%gﬁ?&%c N;ﬂiﬁﬂaﬁzﬁ@?mﬁbﬁd}t gioarf glg?jﬁ@t? GtP did not differ
accctgcttg ctcaactcta gttaacggtg gagggca agt ct gagq.
sigaidiicata m‘@thqumvggtsga@égf@t@]équ g]@éag%ggn&}ét t 9sg,gr@suli% 1ggilcated that
t gac ta acagact gt t g O_ggbc icles. £
theg gg&s(ahgg{ éﬁf tOGtes a@‘é’%:“%? % t 1%%%: g%g a%ofhgt cggg g{:&%: ct clzctkiasg ag Therefore,
subk3@RnabRbFREGHS werd gRAsRoat asiisgthid dosd gatmeagse kensitivity to detect
gatcctgatc cagggcgtga 1440 agaccctgcc catcctggag
differoges tpndigea sicensift bettety v au gy IyaBag g gt 1500
cggcagca t gcagaa c g cet
toSHSRRGST GESIEARS SHPHORE gl 05 ARk SASGMRS hat coner

effIGRRAGARMSE PdR&dHonadg gccggegtge 1620 cccccaagaa
cgt ggagt ac ‘accgagggcg aggaggccaa gacct gctac _aacat ca

A cg
1680V ¢ spuehtyecidentti geiry caddptagd @1 diag domay s¥labit ytopamic effects yet
caccaacatc agggactacc 1740 ct t.ac g :
retiig IR ﬁﬁtégeag:c ﬁlﬁt\%%scwﬁ%na%xg}%rg g%g Zgg‘%g?'c éﬁ%@a@ﬁ%@%@nsewed regions of
GH eRE FAtiGeIATD p6int Gnithiid vk IsRFAAtANC inAgitaat ad8P proteins

at gt acagag 1860 gaaaagtgtt cacagaggga aacatcgctg )
bearirg gagle gmitmadd abangss gtoe aresged %@2@0{6@5@% tq%&afgon of cell rounding

b, 01 SO0 VRS TS et B deaa a4 JEAORRAaR antibodics.

SuBSRERSACRAAsREIA GCAGENAS 8t bOP8sif6ACTIgHATHoR08P from the Zaire or
aat acaact c caccaagaac cagacatgtg cccctagcaa gaagcct ct

Sudet/Gubc stlatyRs0E 0 RYZ), cBT 0(3/§Dagespasiivaly)y sbelished the ce%l rounding
caagcacaga ccacaaa t acaa .2160 cagatlc .. .
Phes R e IS c doigg i AR EaP BtoifesTih,gr sectivity with
an’al?&ﬁesa@ﬁ tlﬁﬁ(ﬁﬁ% ?ﬁg@ﬁ%%sgﬁiﬁ% ff ddn@ss ROABasH conformation (Fig.

gt cct ccaca cct :

at gc a 2280 cacctagccc tcagcctagce
l4acacct cagc agggaggcaa caacacaaac cattcccagg 2340

gagt ggt gac_agaacct gga aagac ca caacagccca (gcctaqgcaltg . .
et dARCRD Dt te oAt SYlNe ot Qi A B, o e protective immunity
al(%%%ao?% AGRABinhGLDFAH RGP HHATEHLIY Frotd 68irE hAd BE@IAGUIL were combined
gccaccaac tacaacacac agtccacagc ccctgaaaac gaacagacct
wilbR0, sagbaref &ynofpiarcamagued Jumgoized ic dysagemps was diminished by
t acaacagcc aagagcacaa 2580 acagcacaaa gagccctaca
acaacagt gc ctaacacaac aaacaagg&t agcacaagcc 2640

ctagccctac acctaattcc acagctcagc atctggtgta ttttagaaga
aagagaaaca 2700 tcctgtggag agaaggagat atgttccctt

o2 oa
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ccaccgagga gaggaccttc agcctgatca acaggcacgc catcgacttc
ctgctggcta 3180 ggtggggcgg cacctgcaag gtgctgggcc
wW@eewaosss g cat cggcat c gaggacct ga 3240 gcaggaarEl/UsS2005/034798
cagcgagcag atcgaccaga tcaagaagga cgagcagaag gagggcaccg
3300 gctggggcct gggcggcaag tggtggacca gcgact gggg
agt gct gaca aacctgggaa 3360 tcctgctgct gctgagcatt

3399 GRA 16894, GRsgeb@FdF (MEC 13A P B 6dr@fasf@3MpLid pdtetddth was achieved in
ccaagt acat cggatgata atct?ct %g ccttctagtt gccagccatc |
animgtstignm]gmdsms:)lzwwg@@é &g D@% 1 &cit Wag HteumgduEeceiving wild type
tgccactc_ccactgtcct.ttcctaataa 40, aat.ga .
GP %g@ﬁf 3@% aEg?lﬁt(é]tg'ég‘@‘?ﬁ%éeép OERE Tgfyg{pth d %Ygtégjsg@%é%g%i gt@]g %nécracellular
staiﬁ%%oofgﬁ@ﬁ@g(ﬁ@%@t SERAeIE90a11 9 9RhiMIsPE I HARMBALAIER CD4" population
ggcatgct gg ggatgcggtg 3660 ggctctatgg gtacccaggt o
betgetgaifiaant irgaonigitn gaipsc(Riggd3Badefhapady 3Rimilarly, individual
. caggcacatc ccgttctctg tgacacaccc tgiccacgcc, cctggttctt
diflegreecigbe IS eBaeT B4 AL KEP SGRTbahgHgy there was  trend
tov&%?(ﬁ giﬁg@%&gd CaRLaf ﬁ?%@u@@%tﬁqgggﬁaﬁ%%g-s?ééiﬁg 2958Ycellular responses

tc CtC cctcatca caccaaacc aaacctagcc tccaagagtg
(Fi39Q6Bg gnidgraphiicl aaagaregapedfiy EliStadgGt yeagdgggstimulated in all
B o de AR (15 A5G oS PERTL | K AR 40 S5 g2 illustrate that NP
C .
ma§ gt e Béc%ss% g(;rcélrofe% 1G4 GARRS ta(g‘iﬂl%f $o06! MO bhE bat it may
¢t'§eggcgag 4080 cgg a%cagc [ caCt Caaag gcggt aat ac
dingigish Préeaionaghat cagbiged atithanodifigd GMInmancgas crtthe lower limits of
gt gagcaaaa dggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgce
prodguiige vaRFerpt 46T ccat aggct ¢ cgccccecct g acgagcat ca
caa cga C t s a 2CC &o th b f
GatPap et SFLRARE bh SPMARTARNTAER IRARGCGHETo the absence o
treft&RhO68IE8 draCl@ink&T Yaceiiec t Beth JONAL mrimipgadnd re%d gectogboosting, as
tt-tctccctt 4380 cgggaagcgt cgctttct catagctcac
wel g gddgdang qeatcenigt P ec@pg&gé«%ﬁ@@h&]&meﬁl g ép]é@aﬁmodel that closely
t.ggqct gt.. gt cggpt IRAGCITR, The rAd
oSS FTCRRRRE, L SER OA T 9PRRA L A09501S. e
veGibt FhEERS doRlcHBE ARORVIIGDEN Aractdghrd vaglat tagimen in nonhuman
agagcgaggt at gt aggc tgctacagag ttcttgaagt 4620 . .
priggtegd Sellizan,d¥ ak ghel 38%3@@«5953@%8 t&§tht th‘glahaffb vijogetopathicity
ct gct gaaqgc 4680 cagttacctt agaa :
b P PR (Radet aapie ot GERRTEOR7 e 3t saP kT he components, we
hatd héidckh 96xiGRQEPAGAAR Vdc3maRgIROvatanaap@sing Ebola GP. However,

tc-tcaagaag 4800 atcctttgat cttttctacg gggtctgac .
becausa dhig gappothptiealacersplicagor ding geren4BBEds & Q‘(}ﬂg%%ft i modify GP to

.gagatt.atca aagaqgatct tcaccta . o1t aaat
AR 5L P PRI L S, R S0y
prét8@RRGHnRAMIGASTaE! HRdefi8fest sodiferad foraBCifaGR ware evaluated using

gcgatctgtc fatttcgttc atccatagtt cctgactqg 5040
dogmggigwgtigesolyc vf ayefectiongvr thyy pecckagad ggegiatige tgagelea We have

.,taccaggcct . 5100, gaat cgcccc at cat.ccagc. . ..
o gREd e e P GRaL 0 P oroeaani g IRG3EAR tmmunogenicity
ne8st 89 t@altect hSARE Ebbla ifebfidiCCac ggaacggtct gegttgtcgg

5220" gaagat gcgt gatctgatcc ttcaactcag caaaagttcg

at t tWet b thatasltmegte 5280 of (Rt qoofa differagbiad sinmune protection.

ctctgec fgttacgac caattaacca.attctgatta .
Deydipaceldne 10 b R NHA A0 A S0 P APICoTEea 4 fgpfected 293
cefl& tuf AR &%s@%ﬁ%f&ﬁf(i} L 9RiRagAdesOtf cdGdBlRahaRild type GP(Z) in
aggagaaaac tctaccgaggc agttccatag 5460 gat ggcaaga )
préeaigohaitnggt migagaglicgtgatiction. (tmaghtcehaat svdaownertal immune
5520 taatttcccc tcgtcaaaaa taaggttatc iggt ggaaa f
respeass A Gainditineyiskablabgwsen govRy RGN & 6% gRLmmunogen 1otms,
cttat Lt.ct. cag |
iR G SR R PRSI LAREARRERIEY ruay obsoure our
abflitsORt I@RAGS AARANG t @aERee0 tespaadblcatogchightrc gotgval.  Alternatively,
aaaaggacaa ttacaaacag gaatcgaatg 5760 caaccggcgc
aggaacactg ccagcgcatc aacaatafft tcacctgaat

cacjgatattc 5820 ttctaatacc tggaatgctg ttttcccggg
gat cgcagtg gtgagtaacc atgcatcatc 5880 aggagtacgg

..

- o o, . N a4



10

15

20

25

30

aacct at aaa aat aggcgta tcacgaggcc ctttcgtc 6458 <210> 6
<211> 6458 <212> DNA <213> Marburg virus (Angol a)
W 4d6/63®38 cgcgegttt cggt gat gac ggt gaaaacc tct gRCEHUS1005/034798

gcagctcccg gagacggtca 60 cagcttgtct gtaagcggat

gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 120

ttggcgggt g tcggggctgg cttaactatg cggcatcaga gcagattgta

t tigt i AfACGAMSre not captured b

T e e g "t coptured by
medsti@gahacettotabimicesapifickCoatiatracel lakatytokina respgusss stiwgplated by

300 tccaacatta_ccgccatgtt gacatt gﬁ{rt a eﬁ%a(?t agt. . ted and
a broadt pemtide roaht E/RCRHRPISsBICEYME %Peg‘fi gt etan 1s secreted an
likegs?%}gotwgst c%gﬁ)r?ltahgr?aq AL e RE A RRACHE &b AP BBred4Rotein. Subsequent

cCgcct ggc tgaccgccca acgacccccg cccattgacg tcaat aat ga .

mo&ificaidist 6€ tHBQlyeabragiinac getimahaghgae citattonertit and a more native

acgtcaat gg gtggagtatt tacggtaaac 54Q tgcccacttq. . )
envgloag sauette mlgvb@ aaat. el K sdBgeduseg de ¥y %ﬁqnagfa@&f Begeently, it

600 tgac ag, tggcec capt : a o
has agg?q uég%t[%c t%il%tc gﬁ% CI%%]%)B tg? g%%ag{ngtglbgtgggttaoc 3/?13? receptox  binding
(MARGLSALE IS, &tadlt 2005aF §7/1 Jadgo8gB0s). t Bds agteavorth§ that the envelope

cat caat'ggg cgtggatagc ggtttgactc acggggattt ccaagtctec ..
glyenprotetnt ¢yjepatigoity gf @%gt ygeseageh gs Hl%g]é gggf@g 4 Zgceptor bimding and

t cagcgggac, t.t t > a 840 . ) P
fustofacedadt odoenge A olbt HRabee oy ECReshliy thar Fbola G
shaPQQi RS Ehdrtié. 9t gaaccgt ¢ agat cgcct g gagacgecat

ccacgctgtt ttgacctcca 960 tagaagacac cgggaccgat

ccafogoiog authrepkstof hoth Feale pad dMaburggagiset lustaisghe imp ortance of

cgccctacgct .gaggccgega,t.ccacgccgy. t :0C G :
de\{egc@&%%%gqvn%é CC@%E B% Lpman ug% ag‘glgscrg?(gtg élgcgzg%?%ﬁ gxté)ge%ﬁgg Gmmunity
agalRaWold fiFedDRliS 2eHeFedRUAGHRAGR Prifbles bl/the geg@ation of antigen-

cgctcccttg gagectacct agactcagcc ggctctccac gepttgectg . _
spetFROinowt rgsongesdp @aatglfcprategm,t%d’glgﬁlg heseepsgsanstified to eliminate in

S B G001 SR ARG R IRGSR repoated i
veIHubh L dRAtitHC R AESY) L6A680I6mR Ut UL Gatal.agn08t BhL flegg cpublished

cgctctagag 1380 atatcgccgc cat gaagacc acctg{gctggo
onlirgaluegs 200§ x twlitgtatethe aygupisgt efavarcaines feyakedle.gdéowevers there are

catcctggag atc a acatccagcc ccaga C
CONETS YOUGUG JEAET Loy AR L ERG TECht o e hpctent and
dePRICHd i ACEInG! BR0R Ao gdnib Gn aARRAY! 86BN ARCEA vector vaccine is
ct ggaggcca gcaagaggtg ggccttcagg gccggcgtgce 1620

now-ceplicathgs @ac bt gyagiatrattodugyviclisaguhsids satagxist fydhig platform.
aacat cagcg 1680 tgaccgacc @cggcaag ,agcc t . .

It CaOEs B A B0 gGTn L) Ade TP OC BT dn g i is two orders of

maJAREH BHRE HEAGRHLEERIY PRI IGCES difd6 4LUaREY BGeabcsteh doses of

tgcacctgtg gggcgecttc ttcctgtacg acaggat cgc .
rAd agcarsdace patvgh ae bewell-1¢d 60 tagrad agnymogene oy secombinant genes
_aacatcgctg ctatgatcgt gaacaagacc gtgcataaga 192 .
in b BXL GaOE SEHGLIT B geaat oo PRt hEs: JRRe UR R, primelrad
o8& ABAH RGN OB AGLARAGHRY 1 69983 FRAAFIFICABIZRS- E71D(S/G) was
acgatacagg atgttttgga acactgcagg 2040 aatacaactc )
effeaberagantirfagooatiplgnge with fwaZgias god protgctivnt did got rgquire NP.
2100 cagctcatcc tgaagtgaa t.gacatcca caagcaca .
Elingjaatinna ah Vi digan (i 336 6%“’2 Qg%?t F@Pﬁ%or{sgt&c g@c g? particles do not
dir%ﬂlgs%t rS{egf'for? Mﬁﬁgﬁg%@@&&ﬂ&%?ﬁ%%@&&ﬁﬁ%@@ Bfman trials.
adccCttatac aacaagcgac gctgctacaa aacagggact gtcctccaca
atgcctccta 2280 cacct agccEHaomdett agc acacct cagc
agggaggcaa caacacaaac cattcccagg 2340 gagtggtgac
Vestereonsgyation gnd seamsfectiontcagccca gectagecatg cctcectcata
240 ! a - 882 RQE ¥ehRéated im PER.C6®
t ot gUgEaaRRRr Sl aRE iR AR AR Rt rE 3R0E Bt
cell R GRARAKAF. JOEGRCEYS Humt Jopadhed380894017) BS5AP a pBR322-based
ccgccccttc caaaacaacc ctgctgcecta cagaaaaccc tacaacagcc
aagagcacaa 2580 acagcacaaa g; ccctaca acaacagtgc
ct aacacaac aaacaagt at agcaca'géc 2640 ctagccctac

acctaattcc acagctcagc atctggtgta ttttagaaga aagagaaaca

NN Lo a

o - o o, o, a2 a 4 a4



10

15

20

25

30

gaat ct ggag cgtgcaggaa gatgatctgg ccgccggact gagctggatc

cctttttttg 3000 ggcccggaat tgaaggactg tacaccgccg
wWQ@ewbhg3taha gaaccagaac aacctggtgt 3060 gcaggctPEmyUS2005/034798

gaggct ggcc aaccagaccg ccaagagcct ggagctgctg ctgagggtga

3120NI H316. 001 VPC_SEQLI ST. TXT ccaccgagga gaggaccttc

agcctgat ca acaggcacgc catcgacttc ctgctggcta 3180

g t d BA DARAT-eERAIDC 8ésentially as

e D L aoah. ot cuaccaga !
déscabghagewheaga@hagmag Majgefcac @§0B3DYirgL 7§53de6842). The adaptor

Plgg%%lg g@@gg@i gg ?e%gg(%g@% Z)g?tﬁ% %gg)g? ;é%g%}%c{r@\glg?)t&(?%f @19489 owed by
tr%rﬁsg{igﬁcfrga?tgo@gc?taeﬁ%ﬁérﬁéaﬁf‘alg 50 KB ADNAILBIBThAdeotides 3511-6095

ctagtt gccagccatc tgttgtttgc 3480 '
IICAE%)C CEuty GPoarbiiag tsbngaceare tehyged igjgttye equessioncastete trcthe adaptor
ttcctaataa 3540 aat gaggaaa ttgcatcgca ttgtctgagt ..
plaggidgt ender tt%la‘frmﬂogglg Cepgigt 9‘&9@‘?3‘@6@0 ﬁ?_:}ggf‘é‘ﬁé“g filgediate-carly CMV
05k i 99 if8e998MEmAY Bbola GP,
P S B P A A R AN PR Sbole
GPATOE! S Gfoik AR ARG Ierd g&traredBg asednsfection dLlimdagzed pAdApt-Ebola

t gacacaccc tgtccacgcc cctggttcett a%tcca cc 3780 .
GPcplasoials dggefber awitl diealingatized) gesyai gV Eedyd A e HR AT gpugaining the

ﬁégfgéglg% ng g%ggég;%%@g%g%ggg%é @%glgﬁg ugié'gg]gitgggge?%mine (Invitrogen).
ngg%@%%gﬁg 99 Cufhicaaind DA BUR JGshl ddat8d aqitl) 1094 ¢aalabavine serum

t gaggaagt aatgagagaa atcatagaat tttaa(ggcca
(CIEO) aahmcobated at HFE wBRO homifiat dmospheye pad d0%yCO2. Homologous

regmoaian e Oabt ol GRasTaRIet P eeac aireL gy in crode
1akearde Z{gaqgayf HRAGEAE ?ﬁniﬂﬁ% INeHSRL aBD 6EBIGEMAYs, and Ad vector
aggccaggaa tcgtaaaaag gccgcgtigec 4200 tggegttttt

chmas agge timalggd cor posgneacydgoptassioo addhe tregsgeng diasiigt@ones were
4260 agaggt ggcg. aaacccgaca gga aa_gat.ac 2
a@}pﬂlﬁe@ %@1& argijg%?é% Productien @s@g gé%@. t Cce?lé dp géf?{ﬂ g-g)ge-layer 3x175 cm
RGECT OH00s HiR 3&9&%& By CRARia AL BF st (ST Geddiertt IBPacentrifugation and
cgggaagcgt ggcdctttct “catagctcac gectgtaggta tctcagtt CT%U
sabsgtaaaiyolpsdtbdntlt fogutleted dyghteg ggosagtitiyg g@b@gms nto S-Cl pH
cccecegttca gececcgaccge t ccttat 4500 c aact a . )
&Q @Q@W‘tjl&gz-g GcslzesEtlygP 'frg%g’aéé ageto ngiecsé‘g% 9 Sgleae fiauots at
60 GLachLaglRa (A 9gek! R8C A4aYGHADBY AidEH-88968E high-performance

tgCtacaga ttctt(‘ggagt 4620 ggtggcctaa ctacggctac
lrpiddaagancaby dasédgn dataibgd gpracedtigs { FhabgamABSW . et al. 1997 Hum

G s As Ity Jatranuit MAS ey Lol e Eaaq T Cofs.® Ebola GP
JX%’I[%&%? GAY a@s%@%ﬁ%gqgf"ecﬁ&{ 6R2A828 SR oM By LdnaRkis of culture lysates
c ctacg tda

gggt ct dacqg ct cagt ggaa cgaaaactca cgttaaggga .
ABHEstérh tHl Gy t Tt i destis tolf alec purifbeslaggatre was caciitnzegaryy PCR. Expression

ccttttaaat taaaaatgaa 4920 gttttaaatc aatct aﬁa h
veetarsap YHgt p@Be@@flt@a’ﬂ\é ang é’@agtm%ténté santgt g &M @%%ancer promoter that
t t tatct t t t
L N
agalgls 4 SALERCESR IRt AgRC31 BLOWK arinkegaesed by digesting with

atcatccagc cagaaagtga gggagccacg gttgatgaga gctttgttgt
b/ Kiggowgantthey tasgug el GAt t aarssulting glasntid elsa contained four extra

ggaacggtct gcgttgtc at gcgt _gat ct.gat cc

A0 4008 dy eI RgMAR Y Lo Ryt KLY colts were cultured
A rRGE &f@l@g tRa 04Okt Hvina s&hfl (ABee). qealstaesato measure
attctoatt 40 gaaaaactca tcgagcatca aatgaaactg

freRid égfrésioat adariigatndiag eest patortdan adacelis wigh 2ug DNA per well
aaaagccgtt tctgtaatga aggagaaaac tcaccgaggc..agttccata ,
@4@@-\@@? Gipte At clayy  hosPha CyHEpgen) acogEting & the marufacturer’s
ccaacatcaa tacaacctat 5520 taatttcccc tcgtcaaaaa

taaggttat c aagt gagaaa tcaccat gag tgacgactga 5580

atccggtgag aatggcaaaa gcttatgecat ttctttccag acttgttcaa
caggccagcc 5640 attacgctcg tcatcaaaat cactcgcatc

aaccaaaccg ttattcattc gtgattgcgc 5700 ctgagcgaga
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attttgagac acaacgtggc tttccccccc cccccattat tgaagcattt
at cagggtta 6300 ttgtctcatg agcggataca tatttgaatg

WO 20060330 a aat aaacaaa taggggttcc 6360 gcgcacarCT/US2005/034798
ccccgaaaag tgccacctga cgtctaagaa accattatta tcatgacatt
6420 aacct at aaa aat aggcgta tcacgaggcc ctttcgtc 6458
<210> 7 <211> 8128 <212> DNA <213> Ebola virus (Zaire)

ins#QPnd. Prétait 88r&s6 st Slahiitdddh) BDSCRYGEL follbwad by Western blot
tcaataatat accttatttt 60 g_gat t gaagc caat atgat a

with g &Ry spuificptibody kindlyaeoudetbre - Sgbgt-ggga 120
acggggc cgtagta gtgtggcgga agtgtgatgt tgcaagtgtg
Agea%aﬂg%‘gsgg“‘i%% H316. 001VPC _SEQLI ST. TXT t gt aagcgac
ggat @g;%ﬁaga@@ﬂé&wt (At Ef&sgrﬂ:tugir%),c gc3 getngt ldcasdogdgighe 2-3 kg,
caatrttt

240 ¢ C gcgecggtttt aggcggatgt tgtagtaaat .
otithingd fgina < mrgeg teagaissd dot imyyoizatien and ghalengs experiments. The

t t t tct ttrtQtott. Q .
mackoRaRIeg SORIal deEgrerad to Jbps dheb et ppepimens end o
a@&%@s@&%@ineﬁs? G CBRGEAAR s bdsbaArk [th@thvasttlatdrd 8@red to the Guide for

tccgggt caaagttggc gttttattat 480 tatagtcagt )
throQirecBaglscefabilyyaoty Agitadytrreparadaby thgdostituteafdekpratery Animal

Regare N mio e et ote0 (Raatrin Asaterty Pest W flington, D.C., 1996).
Tgé ?%c%l?gésg eaﬁlﬂﬁrcffc%gﬁe& HRC aQ6sRitiod! fod aCabdstheBlnd Accreditation of

agttattaat agtaatcaat tacggggtca ttagttcata
LassradiypAaimal Ahrg Gatginhitogt. Jhtpcaebad regudar egrighaent according to the
t ggcccgect gget gaccge ccaacgaccc, 7 C
G oa Bedeirt Gt s DL NG ERT MG RS Ao G ghere Bgfore Ebola
vﬁ'ﬁg C clllﬂaﬁggtaﬁ(?gfo 49098 Q)SQ%C@H{ SMoAGH: 2hA3niH41S GA&Ge maintained in the
ggcagtdc atcaagtgta 900 tcatatgcca agtacgcccc
MixahtigaCaitaiomahigaabggitorgdBSheh) and falangghatked dadp
t gcccagt ac %%‘%acct tat gggactttcc tacttggcag tacatctacg
Magagug imarnizgionnd &B%€ at ggt gat gc ggttttggca
gtac [i8Rarh0RA1a71 GARDD 99l 1 mixture of
tttc%@?&lég%{;&géﬁggke@% g%ergéat gggagt t t gt tttggcegggam .
i@ oanaiic trcdesegdnditited.aaVaal dhatlghem veaaereyed by inoculation of

aglglfag.s: gtaglgéeﬁa g)gta’%g‘lg g%?dail leggl} tgvgtglg(ggé‘%i%g\g?ag tég)%ggg% contained a target
589929708 %P‘iﬁfggw ‘ire%@&ﬁé AF fhur GeBkSORA AR inRRE dB8AGTation. No
é 3 ccg%bgc g9

at ccagcct aacggtgca ttggaagctt .
286E G € B0 {006 hil@nafys aadcatation agrd 38ervetl acatelygtThe Ebola virus used

‘atcgattcaa gaggacatca ttctttcttt gggtaattat ccttttccaa .
in fipstagaenrtgnaliy ehtained som @gaé’f&%yc‘g?e&t 3’&‘&5‘%‘&5’&%&3 f6fiser Zaire in

! pl $OL08( t139 35t {485 C ¢lo@Rction of d
SELRFOPEL A0 0 0P IAE A S0 LA U ftton o s
bRRIAGHE girdldo ST art BURA tiggoracicgfaemgd gepay gy daswribad §Sglivan, N.J.

at ggggcttc 1620 aggtccggtg tcccaccaaa ggt ggt caat
%a&@%ﬂ@@rgi%ﬁgg@-tgaaaactgc 1680 tacaatcttg

aat caaaga acect agtgagtgtc taccagcagc gccagacggg
@%Gy%%&%‘g?gﬁﬁg‘gg%ggt g ccggtatgtg cacaaagt at

C ag0a@adat G cQIsOWeRC cdlfRfdogfeg datitagos atitlc PBSad mM EDTA) and
agagggtgct ttcttcctgt atgatcgact tgcttccaca 1860

igubatedt witle conigejakec gmeabbitt agici RSPy ramcGengoedy pretiged by Dr. A.

SUEA2D i L TEURT M GRA ELEFAREER S s coninin
W6 At oG ik Asee@dt 2 BlchibA6@ At BOKC-CbAPEI®hugated ORe@RIAR antibodies

2040 gagacagagt acttgttcga ggttgacaat ttgacctacg . .
(MdkaanM@anaﬁcsaaghtltdw@l@i]:sa@écglmmesp? ivgly) dera30 minutes on ice,

t ga a caat at at a caagt aaggagc :

Rledelhda-05e Sfih SASGMRIER SONTRLAN, oltdton dygplor Calibur
i ae¢tRadar Mapcct cact

L LR At 1 ot

caaacggagc caaaaacatc agtggtcaga gtccggcgcg aacttcttcc

2340 gacccaggga ccaacacaac aact gaagac cacaaaat ca

tggcttcaga aaattcctct 2400 gcagtggttc aagtgcacag

t caaggaagg gaagctgcag tgtcgcatct aacaaccctt 2460

gccacaat ct ccacgagtcc ccaatccctc acaaccaaac caggtccgga
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accggagaag agagtgccag cagcgggaag ctaggcttaa ttaccaatac
tattgctgga 2820 gtcgcaggac tgatcacagg cgggagaaga
W@ea693m@metg aagcaatt gt caatgctcaa 2880 cccaaatBCHUS2005/034798
accctaattt acattactgg actactcagg atgaaggtgc tgcaatcgga
2940 ctggcctgga taccatattt cgggccagca gccgagggaa
tttacataga ggggctaatg 3000 cacaat caag atggtttaat
E$iISA0Q90t t g agacagct gg ccaacgagac gactcaagct 3060

cttcaactgt tcctgagagc cacaactgag ctacgcacct tttcaatcct
caac b@ma-g@mmd\d@@m@a@& (Nunct Beehpser.gdyhvigeryepated with Ebola GP

QL 2005 suistuats 388 ARERIGLACC 10y g, B BERE, ieupgtions were
o A8 088 hL fob tethRlARBAULEs Wefdliek GaghdDggamaat With PBS containing

acaattggtg gacaggat gg 3300 agacaatgga taccggcagg
Tween §0adest savanere diltigd iaBBS @@af@tnmga% wgen 2@ angBBgetal calf serum and

aééxgécg{qa%gé \giilgglaeg%tg%é?tgcitv%hggtrg a%li]%lﬁ 2;8@%61%%%%&&&%{3% six times,
gB4tC AR Rdahdant agataa (gRrdddnt [ TémedB) CAJCEEGasdied to horseradish

ctagttgtgg ttigtccaaa ctcatcaatg tatcttatca tgtctagatc,
paf4iasg ras iged as tay gt gipgcantibgdyt tBawd gGoyeaalatpated by Sigma Fast
at at a t ggggat ctt. 3600 at titt gtatciottt .
o Rhseagiante egetilonts daaeos Y banath Righ Jig ovis, MO) and the
ogﬂéﬁ%ﬁ%fgwésg@&eﬁxﬁﬁé& At S HRC 8L N0 Géth GFEGHn CAEIDEMCGRY assay was

gtgcgtcag 3720 aatgtgat'gg gctccagcat tgatggtcgc
pexfogietict gc ccgcaaactc tactaccttg 3780 acctacgaga

ccgt gt ct gg .aacgccgitg gagact gcag cctccgecge cgcettcagec
D@S‘@%&%é’@@%“&‘%b’é cgcgg gattgtgact gactttgett
tcct %gﬁcéPﬁiﬁggg(tﬁ?%%dqgﬁgdﬁg LHERY Ghdre PESRILEE g§6 greviously described

cgcccgegat cggctctttt ggcacaattg 3
(Yang, 00t ga Voot J8FadL-565@at Biefly,t293dt cdigcrge flaed gyaddem-diameter
SRS R020 L EL0EGE LBBOAt L L SCEE RS e (ioge
\xﬁ%aﬁ(tllt\@gﬂ{& ,a]gigﬁWLﬁ& LiPehav R EbbAL d}f'g? gﬂ&%a Y& ICCells were
4 gcgcggt'agg cccgggacca gngt ct cag tc gaggg
tia6Sfe@t@ badrnight, i hed) and 28 0erishgtl gdthafieshggédimnt dlogty-eight hours later,
gatgttcaga tacatgggca taagcccgtc tc

t t gg
SUDBORRIHS mwwnmgtst@meéwmxwea@@%&%%g %ltsr@fi@%@a&lg% 0.45-pm-pore-
tcatactec g t 01 .

LSS0 CHBL08 S0, SRR L8R8y o on
HvEay 0a@bAI80CaI 0¥ plat@iint gaagellplatd ackgagigdo infection. Virus
ttaagctggg atgggtgcat acgtggggat 4440 at gagatgca ) )
stasks giegaie tacubatedt att 265§ farghdiont e the geeigaen Pl spwgt gy gmmunized
4500 att .
SRIRIAE LA, Y O5BBESERIEA A NEETR s e v
1 9HaggRae hbdigagane presehigby poRbisne ABRmid-AldRER) 107689) at a final

tccatgcatt cgtccataat gatggcaatg ggcccacggg cggcggcctg
cghesytragen of 4%8yrrth-t ctybgas pesttigkehenr C&H%\g’fftr@ﬁg%e% and assayed by

tc at,ga. _gat cat c 4 : .
G Ao e igh Pl BB 192 CPiRRRYER Ry was determined
wWH00 Vahd REG6hlatAGaGiabinker 6oid TeaeEBiogtdhgagt t

cagat ggggg gatcatgtct 4860 acctgcgggg cgat gaagaa

IntrageJiulaceytgkipgtanglysly agat cagct g ggaagaaagc 4920
2ot dernRa el SR FieBaldte SRS TR 43R Grcflhd Wi “Gmomolgus

hAGEINRAL bESHT ARPERDYISFAAEGREFer PR, tAEHrbARMERY 1 x 10° cells were
tgtccctgac tcgcatgttt "tccctgacca aatccgccag aaggcgcet cg

shitet gc20hgt ReMbgedigit (GG Rakyfabous ahddid with anti-CD28 and -

t caacggttt. a tcc 5160 gc gca tgcttttga . .

Qs Pt SgRaidect wycanbERISdd6E e ot 15339 poptides spanning
! gbazg 69 sbhi b@adif RGOt Thd HOmERI e 15-

B T AR g 2 FREE b BAE, Tht pgINIdte 15-mers

ayerfdgeier by dosmangigcthetdntiea Eholacgl§Seotgmaggg tfomt concentration of 2

cgtcagcgta gtctgggtca cggt gaaggg gtgcgctccg ggct gecgege

5400 tggccagggt gcgcttgagg ctgg}_cctgc t ggt gct gaa

gcgctgecgg tcttcgeecct 5460 gcgcgtcggce caggt agcat

ttgaccatgg tgtcatagtc cagcccctcc gcggcgtggce 5520
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t gggggcgceg ttcgtcctca ctcectcttceccg catcgetgtc tgcgagggcec
agctgttggg 6120 gtgagtcgac gcgaggctgg atggccttcc
w@e@boatogiat tcttctcget tccggcggca 6180 t cgggat BCDUS2005/034798
cgcgttgcag gccatgctgt ccaggcaggt agat gacgac cat cagggac
6240 agcttcaagg ccagcaaaag gccaggaacc (gt aaaaaggc
cgcgttgctg gegtttttcc 6300 ataggctccg cccccctgac
nPRYCalERCa RARAGHGHAGH] GIrRRMIGRY RHRt BACYaRy83qBecton Dickinson)
cccgacagg actat aaaga taccaggcgt ttccccctgg aagctccctc
supbigagatedt with ARGeent 20, t anclgsigined gt g aniktae o gatibedies against lineage

meRgo CRUGRE GPAgiab cCOR A CoaR QA dONRarC. cotitlenyge run on a
rRed Q%aﬁiggp 6t ﬁk@fsa&ﬁgﬁﬂéﬁﬁ%eﬁ%ﬂgtﬁé‘g&&&&%%&gﬁ. Ipositive gating for

cgcc cC ggtaactatc gt ctt'gagtc caacccggta N
lyapheaegaasing &0ged ast sijgsagengas falddvggt bpGDHBENS and CD3"CD4

ggat t agcag agcgaggt at gtaggcggtg. ctacagagtt cttgaagtgg .. .
satiggcEdametifis mppu @@%Wg(f‘afgl%{lg‘g(y%@@égg a@’gl-g}gli)lf @1@4 glltl-%b% positivity,

tctacgcet . t . - dividual
o GoPE0E i PRA BRI A RS LY peaARAca b e ndividus
lyaipAlciié Qitistig aaa agieag 080800 caagsgergaalyachiva ggat ample.

t caagaagat cctttgatct 6900 tH&ctacggg gt ct gacgct

cagt ggaacg aaaact cacg ttaaggga#t ttggtcatga 6960

gatt aaa aa 1 t . t .

o7 - ShfR30: SA%87 Aot AU b PRI RAERE 8RR of ity
arRC@tiel it g2 lo@é tskidiRt Gn Ak 8@ gl appredite thaataiarghanges in form and

gatctgtcta tttcgttcat cpatagttgc ctgactcccc gtcgtgtaga
detailgan ha gnadegwithew (dryatisgciram be se S§oRfc ek thggnyention. ~All figures,

S aPaR B RO R B ARt ARREMERECuBIIBREARRG rofomed to bove

addeby Mdoepdraeddoréfemnt&cgcct cca tccagtctat taattgttge
cgggaagcta 7320 gagtaagtag ttcgccagtt aatagtttgc

gcaacgttgt tgccattgct gcaggcatcg 7380 tggtgtcacg
ctcgtcgttt ggtatggctt cattcagctc cggttcccaa cgat caaggc
7440 gagttacatg atcccccatg ttgtgcaaaa aagcggttag
ctccttcggt cctccgatcg 7500 ttgtcagaag taagttggcc
gcagtgttat cactcatggt tatggcagca ctgcataatt 7560
ctcttactgt catgccatcc gtaagatgct tttctgtgac tggtgagtac
t caaccaagt 7620 cattctgaga atagtgtatg cggcgaccga
gttgctcttg cccggcgtca acacgggata 7680 at accgcgcc

acat agcaga actttaaaag tgctcatcat tggaaaacgt tcttcggggc
7740 gaaaactctc aaggatctta ccgctgttga gatccagttc
gat gt aaccc actcgtgcac 7800 ccaactgatc ttcagcatct
tttactttca ccagcgtttc tgggtgagca aaaacaggaa 7860
ggcaaaat gc cgcaaaaaag ggaataaggg cgacacggaa atgttgaata
ctcatactct 7920 tcctttttca atattattga agcatttatc
agggttattg tctcatgagc ggatacatat 7980 ttgaatgtat

tt agaaaaat aaacaaatag gggttccgcg cacatttccc cgaaaagtgc
8040 cacctgacgt ctaagaaacc attattatca tgacattaac

ct at aaaaat aggcgtatca 8100 cgaggccctt tcgtcttcaa
gaattgtt 8128N H316. 001VPC _SEQLI ST. TXT <210> 8 <211>
8128 <212> DNA <213> Ebol a (Sudan, Gulu) <400> 8
ttaattaacc gcaattctca tgtttgacag cttatcatca tcaataatat
accttatttt 60 ggattgaagc caat atgata at gagggggt
ggagtttgtg acgtggcgcg gggcgtggga 120 acggggcggg

t gacgt agta gt gt ggcgga agtgtgatgt tgcaagtgtg gcggaacaca
180 tgtaagcgac ggatgtggca aaagtgacgt ttttggtgtg
cgccggt gt a cacaggaagt 240 gacaattttc gcgcggtttt
aggcggat gt tgtagtaaat ttgggcgtaa ccgagtaaga 300
tttggccatt ttcgcgggaa aact gaat aa gaggaagtga aatctgaata
attttgtgtt 360 actcatagcg cgtaatattt gtctagggcc
gcggggactt tgaccgttta cgtggagact 420 cgcccaggtg
tttttctcag gtgttttccg cgttccgggt caaagttggc gttttattat
480 tatagtcagt acgtaccagt gcactggcct aggtggtcaa
tattggccat tagccatatt 540 attcgattggt tatatagcat

aaat caatat tggctattgg ccattgcdta cgttgtatcc 600
atatcataat atgtacattt atattggctc atgtccaaca ttaccgccat

. Y. Y'S e 4 a4 a 4 44 a T T



tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcccg
cctggcatta 960 tgcccagtac atgaccttat gggactttcc
WO 20b08meg tacatctacg tattagtcat 1020 cgct at t BECOUS2005/034798
atggtgatgc ggttttggca gtacatcaat gggcgtggat agcggtttga
1080 ctcacgggga tttccaagtc tccaccccat tgacgtcaat
gggagtttgt tttggcacca 1140 aaat caacgg gactttccaa
WA P g aavaased.ccgcc ccattgacge aaatgggcgg 1200
~Taggcgtgta cggfgggagg tctatataag cagagctcgt. ttagtg_aacc .
gt cabatAc gmcltR6@cidt wolagalegeoneprisies egpelyrjicieatigs cencoding a modified

B .
cohsé¥ed I'%gc%}f:@f%gi @p ekt e thed 8RR Y fotoxidis! ddddetaing immunogenicity

gggt cat cttattccaa 1440 aaggcctttt ccatgccttt )
whggtahpayedytonie viae agomx ity tad fnpunegeotiaga atwildype filovirus GP.

gaccagctag tctgcaa tcatctt .tctact gacc ct gaaat .
agt t%gt ct ¢hq BB elgaag:gfwi%cafeg%gé@aﬁ gtw(i'g*,?%{m 58}%8@}11%0 i change is

p%ﬁt?cﬁféatiﬁttﬂe ARAGRAM b dif 99QIdifs HR2EbRGILE IcgQethe residues, and is
cctcccaa ggtggt cage tatgaagcgg gagaat ggge fgaaaatt gc

10t680 at anAwtacid positiat 5G8dad2,53¢ 6680946, FhSGade.odk 61, 62, 63, 64, 65,

66 d5ls B8 G 100 b ot lae d0e 08 o 8y b S2a S04 85. 86 87, 88, 89,
0§19 ,t%g?4,‘i<}§%88°9"7°@§ Qﬁa}b@,glg)@?Iozt,ﬁGS,tmt £65,abeamageed, 109, 110,

ggct t ¢aa gt datttaca gaggagfcaa ttttgctgag
10gggeaati, d 14at 15t gat 1 7at i §gidioad20, 192012%; d23atded 25, 126, 127, 128,

15866 0aksh dadqt 1. dbtal Ko dd oo 0% dapy [ Rbdea: [EAA4EPPRE 145, 146,
11;‘?91%33?19‘ tlsb,ggéalg%ﬁaﬁsaz%@, LRCY 56,3921 € atsbt 16@861, 162, 163, 164,

adttgacaat aatactfttg ttcgtctgga caggccicac’ 210
165,066} t6mtl68ct6e, i70L BT 1gdTpak3gat4,dddal 1@ ddd, 118dd0abth 181, 182,

10t NA b o 861 SEb SRt J80 B8 48001 IE 33, P8 07, 198, 199, 200,
e A A BT o e, gttt 2.1,
2CRL T zgamtaaﬁaczaaagzstgmte,t waag&,m@% 280,930 cRBH 33, 234, 235, 236,
2R AR D 2 A0at b Ad et i S Ao e E D, B30 51 230, 253, 254,
zgé‘gis%c g?f,azs%“@% 9RBUSEC I3, ARILBITBL 2863%ACHERD60, 270, 271, 272,

agaceat a cagagacayc tgcaacaatt 2520 at’aggcact’a
298 JRAAATE, D TeAL YL, T 8L 279, QBALZEL Q82,J1fdt 8480, J3@ AT c 2 289, 290,
2580 caaatcccg}(zil9 gttcctcacc gaccacggca a]ggicctg&,. |
2120 243 26 A0360 396256 208 AL Seh i FPpRafalizy PP in an oxemplary
1%%%%%00%%83&%891§Qﬁ&% ifi afef gt‘tfzﬁ'ﬁésofgsqgia@ﬁpt cc 2700
gcccaa ‘caacagaagc acccactctc accaccccag aaaat at aac

aacagcggt trh 4hkleaaada trgsleculé of Camgawhtremasaadigmino acid change is
aacqggtctaa taacttcaac_agt aacagg}g} 2820 attctt
O

; % gga
logetith oo L HLERRIER T h§E 49848 ADo e GRSt SR BXgRRlaRymanner or
2880 ggt aagtgca act gg actgcacaag
cgggsggﬂ%pg?%r%&l% §{h§§ %‘g ngdtaéé%ct gga tcccgtactt
t ggaacgggtTHeGERRAQacid haleagiaaifgdaiag §¢ athgadinsadDaMino acid change is

cat aaccaaa atgccttagt ctgtggactt aggcaacttg caaat ga(?ac .
EHA eaGid02A 30dibola gaisg) &t 0 qrbg)gegg&wgn@g@ggg §eEgsponding thereto in

t gcggacat a catact caataggaag 3120 gccatagatt
Oﬁl:eg??%fiﬁegsaé\ig%tggggc gggacat gca ggat cct ggg accagatt gt

3180 4t gcatfgaae]lefsii gdldcglcdFClaandashatiaaaidgasdified filovirus GP is
aaat caacca aatcatccat 3240 gatttcatcg acaacccctt

cacated dydhgingart 24658 B MQubt Iy NRA2g8EREINIHFEQ ID NO:4, SEQ

PO G SR ARS8 g D 0% ity of it Tty thereto.
t ct agacgaorpimeRadsdid nidlldcuRl dfallaim39,4Pha6ih isaidaslghucleotide encoding
gttacaaata aagcaatagc atcacaaatt tcacaaataa agcat ttttt

s3uiafodifiad fijeatus GR heg 4 staygnaet tekpnclrera dhe insert 043 1D NO:1, SEQ ID
tatcttatca tgtctagatc 3540 tgtactgaaa tgtgtgggcg

t ggctt aagg gt gggaaaga at at at aagg t gggggtctt 3600

atgtagtttt gtatctgttt tgcagcagcc gccgccgcca tgagcaccaa
ctcgtttgat 3660 ggaagcattg tgagctcata tttgacaacg

o g, S g,
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acgtggtaaa ggtgactctg gatgttcaga tacatgggca taagcccgtc
tctggggt gg 4260 aggt agcacc actgcagagc ttcatgctgc
wWQowengysgyt t gt agat gat ccagtcgtag 4320 caggagCRCL/US2005/034798
gggcgt ggt g cctaaaaatg tctttcagta gcaagctgat tgccaggggc
4380 aggcccttgg tgtaagtgtt tacaaagcgg ttaagctggg
at gggt gcat acgtggggat 4440 atgagatgca tcttggactg
NG AL EE@aﬂ:QQJéBgQEbaﬂﬂNd:@,Cmqmﬁo%,m ¢OAYO458% SEQ ID NO:8, or
ggattcatgt tgtgcagaac caccagcaca gtgtatccgg tgcacttggg
sequcate hgtingatllodsd 96 Yt idgatity dpretaggaaat gc gt ggaagaac
t t ggagacgc cct.t.g cc tccaagatft, 4620 tccatgcaft
cgt ceat aat f@%‘iléﬁé gﬂ?‘@“ﬁg@ﬁ c‘%&%‘&& ¥ g@%cg?lﬁ gﬁﬁ@tclj%%lﬁ%‘{l% of any of
14680, kttctgggat cactaacgtc atagttgtgt tccaggatga
gatcgfcata ggccattttt 4740 acaaagcgcg ggcggagggt
gccaygact gk piginad BN gomprisiag thegucleacajbygtepuleddany of Claims 1-6.
tagttaccct cacagatttg catttcccac gctttgagtt cagaf g .
gat dat gt cA ramethIai VEEs GOHPES AR it elgég‘&g‘fl?]?g‘é{e i#9A of Claims
1.8999t agggg agat cagctg ggaagaaagc 4920 aggttcctga
gcagctgcga cttaccgcag ccggtgggcc cgtaaatcac acctattacc
49801 (ggct g6 ad&iovipgt asthprisige thgagclegeril mbipcotiCany of Claims 1-6.
ccct gagca ggggccact 5040 tcgttaagca tgtccTtgac.
t cgcht gt t FRacgHdenh campeition SeMBRYRE Jic yled pgid molecule of any

FECAYET il i i iCaRg 8fftdtive dose.
oSBT Bl AR 3080 RS G doc
agcaglt cca ggeiet comsositRaC tappisind 220 nacleicgadid traolecule of any of
cggcatctcg atccagcata tctcctcgtt tcgcgggttg gggeggettt
o e o S aoe ot b gt S bGP A dose
gogtcafgtct, ttccac C 44 .
R e
t ggcrAggUAn 3REBbA Y AAE iCigeifivaliyecacy githgha nyadified dtlgyirus GP of
tcttcgccct 5460 gcgegtcggc caggtagcat ttgaccatgg
Clazndat agt ¢ cagcccctcc gecggegt ggc 5520 ccttggegeg
cagcitgcecg tt C _ t.ttoa. th
Cotol Soch hbURIFRIRFCPINANR, RARIRIA)OR ABREH I Spimac,
m6&thad 86 EiSing PEGEH6A Y tHeGAH M 41€ 6 f theagedifigy fitdvigs &P of Claim 7 or the

tccacgagcc ag ::ﬂgla'gctc tggccgttcg gggt caaaaa 5700 . )
receraligant visus oF &flgjet 81 WhegrRy FaigiEmMERe FePeREs iytier PRHggy previously

agc tc_5760.cacget cggt gacgaaaagg ctgtccgtgt
be‘ﬁ%‘gg’[g@?g‘&‘m&‘gealétb?a%% ggcct gt cct 5820 cgagcggt gt
t ccgr@at ca hedbe W dbduciBrac itiBfhe espotettgan @tigangoct primate, the

5880 gcgtccaggc cagcacgaag gaggctaagt gggaggggt a .
mghgd tcogipriging qresiag dey ﬂ@mn@tgtog dhecnecieie ﬁ@léaf@@ﬁ@@le of any of Claims

aagacaga. t.gt.caccc t : .
BRSPS L LIREOAA00P0RRE Sl o i
tht PAARHORIAIREEO t9gggggcgeg ttcgtcctca ctetcttccy
catcgctgtc tgcgagggcc agctgttggg 6120 gtgagtcgac | .
gcgafgct gd medgd otftinduciuzen Hngane respersecyan AEESHCiH R arimate, the
618Q tcgggatgcc cgcgttggcag .gccatgectgl _eca . -
g o Ep Rt SRS, B 200680 on comprisin the
mEGE 8 ASRPHO1BhRAFARGIT ClARN 1| BCEAhe eddifiéd EiCoBBOO0GP of Claim 7 and
at aggctccg cccccct gac gagcatqaca aaaat cgacg ctcaagtcag .
thay girggisipmain 880 pemetsy af agbpastinatcanpgsitipn cwagyisirg the antigen or a
ttceecct aagct.ccgtc gt gcgctctc 6420 ctgttccgac
reee@ge’éaa%&saf@ga@% &@@%&%&cgcct t tctcccttcg ggaagegt gg
64801 £9Ct T} € hfephddadah$ BE B%ith8 1 849! #hérelnCRB pHEMEE is a human.
gtaggtcgtt cgctccaagc” 6540 tgggctgtgt gcacgaaccc )
cccgl®.cagd cujank gf tryaking dhe avcleicggeidampkecsleseDany of Claims 1-6

gtcttgagtc caaccc a acacgact .t at cgccagt caggagcc
TR BIATORR0) SR ALY A SRR GORGYEGO Gril & virus genome
tocgﬁﬁﬂ&a@f&oﬁkﬁgm}&gc&%g&i SGE nBdéR RIPBINRERC of any of Claims 1-
t'‘agaaggaca gtatttggta tctgcgctct gctgaagcca gttaccttcg
66780 gaaaaagagt tggtagctct tgatccggca aacaaaccac
cgctggtagc ggtggttttt 6840 ttgtttgcaa gcagcagatt
acgcgcagaa aaaaaggatc tcaagaagat cctttgatct 6900
tttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt
ttggtcatga 6960 gattatcaaa aaggatcttc acctagatcc
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ttgtcagaag taagttggcc gcagtgttat cactcatggt tatggcagca
ctgcataatt 7560 ctcttactgt catgccatcc gtaagatgct

WaQ 2ao6o0gMogc t ggt gagt ac tcaaccaagt 7620 catt ct geQEUS2005/034798
atagtgtatg cggcgaccga gttgctcttg cccggcgtca acacgggat a
7680 at accgcgcc acat agcaga actttaaaag tgctcatcat
t ggaaaacgt tcttcggggc 7740 gaaaact ctc aaggat ctta

ccgebgttg
T800N HB18. o reRe PRI ARaE A OdISERL, SBQ I NO2, SEQ D

NQ: 3a&EQtIéhN@:a,gS@th):N@gg$@@m N@BaSEQUHR NE&G0or SEQ ID NO:8, or
aaat gc cgcaaa ggaat aaggg cgacacggaa atgttgaata
ng?rg eé‘f:‘#%l“ 9‘85@“%@&@?4 P Elé’f"tr@&@ggcat ttatc
agggttattg tctcatgagc ggatacatat 7980 ttgaatgtat
tt agaaaaat aaacaaatag gggttccgcg cacatttccc cgaaaagtgc
8040 cacctgacgt ctaagaaacc attattatca tgacattaac
ct at aaaaat aggcgtatca 8100 cgaggccctt tcgtcttcaa
gaattgtt 8128 <210> 9 <211> 676 <212> PRT <213> Ebol a
vi rus (Zai re) <400> 9 Met Ay Val Thr Ay | e Leu
Gn Leu Pro Arg Asp Arg Phe Lys Arg 1 5 10 15 Thr Ser
Phe Phe Leu Trp Val | e 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 Ay Leu Asn Leu Qu Gy Asn Ay Val Ala Thr
Asp Val Pro 65 70 75 80 Ser Ala Thr Lys Arg Trp Gy
Phe Arg Ser Ay Val Pro Pro Lys Val 85 90 95 val Asn
Tyr AQu Ala Ay GQu Trp Ala A u Asn cys Tyr Asn Leu
G@u 100 105 110 lie Lys Lys Pro Asp Ay ser Au Cys
Leu Pro Ala Ala Pro Asp Ay 115 120 125 lie Arg d
Phe Pro Arg Cys Arg Tyr val His Lys Val Ser @y Thr
130 135 140 Gy Pro cys Ala Ay Asp Phe Ala Phe H s
Lys Au Gy Al a Phe Phe 145 150 155 160 Leu Tyr Asp
Arg Leu Ala ser Thr val lie Tyr Arg Gy Thr Thr Phe
165 170 175 Ala Gu Gy val Val Ala Phe Leu lie Leu
Pro Gn Ala Lys Lys Asp 180 185 190 Phe Phe Ser ser
H's Pro Leu Arg Qu 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 Gy 210 215 220 Phe Ay Thr Asn GQu
Thr Au Tyr Leu Phe A u val Asp Asn Leu Thr 225 230
235 240 Tyr val G n Leu Qu ser Arg Phe Thr Pro G n
Phe Leu Leu G n Leu 245 250 255 Asn GQu Thr lie Tyr
Thr ser Ay Lys Arg ser Asn Thr Thr Ay 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 G 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 Al a Lys Asn
lie ser Ay
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305 310 315 320 G n Ser Pro Ala Arg Thr ser ser Asp
Pro Ay Thr Asn Thr Thr Thr 325 330 335 Qu Asp Hi s
way®elod®3dvet Ala Ser G u Asn ser Ser Al a Met VBCT/GB2005/034798

340 345 350 Val H's Ser Gn Gy Arg u Ala Ala Vval
Ser H's Leu Thr Thr Leu 355 360 365 Ala Thr lie ser
Thr Ser Pro G n ser Leu Thr Thr Lys Pro Ay Pro 370
375 380 Asp Asn Ser Thr His Asn Thr Pro val Tyr Lys
g%“%ﬁ—lAsp lie Ser Gu 385 390 395 400 Ala Thr G n Val

uGnHs Hs Arg Arg Thr Asp Asn Asp Ser Thr 405
410 415 Ala Ser Asp Thr Pro Ser Ala Thr Thr Ala Al a
Gy Pro Pro Lys Al aN H316. 001VPC_SEQLI ST. TXT 420 425
430 A 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 Hi
s Ser Au Thr Ala Ay Asn Asn Asn Thr 450 455 460 Hi s
Hs Gn Asp Thr Ay @ u du Ser Al a Ser Ser Ay Lys
Leu Ay 465 470 475 480 Leu lie Thr Asn Thr lie Ala
Gy Val Ala Ay Leu lie Thr Ay dy 485 490 495 Arg
Arg Thr Arg Arg Au Ala lie Val Asn Ala G n Pro Lys
Cys Asn 500 505 510 Pro Asn Leu His Tyr Trp Thr Thr
GnAsp d udy Ala Alal i e @Ay 515 520 525 Leu Al a
Trp lie Pro Tyr Phe Ay Pro Ala Ala JQu Qy lie Tyr
lie 530 535 540 GQu Ay Leu Met H's Asn Gn Asp Gy
Leu lie Cys Ay Leu Arg G n 545 550 555 560 Leu Al a
Asn GQu Thr Thr Gn Ala Leu Gn Leu Phe Leu Arg Ala
Thr 565 570 575 Thr A u Leu Arg Thr Phe Ser lie Leu
Asn Arg Lys Ala lie Asp Phe 580 585 590 Leu Leu G n
Arg Trp Ay @y Thr cys Hs |lie Leu Ay Pro Asp cys
595 600 605 Cys lie Au Pro H's 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 G n Ay Asp 625
630 635 640 Asn Asp Asn Trp Trp Thr Ay Trp Arg G n
Trp lie Pro Ala Gy lie 645 650 655 Gy Val Thr dy
Val Val lie Ala Val lie Ala Leu Phe cys lie cys 660
665 670 Lys Phe Val Phe 675

-40-



