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¢IF-5A mutant proteins which are normally devoid of substantial eIF-5A activity and which inhibit Rev function md thus possess an |
inhibitory phenotype with respect to Rev function, and genes or DNA orcDNAseqmescodlnsﬂnmfor




neverthel ess have an inhibitory effect on netabolic events initiated by an
extraneous organism such as a virus. It was not to be expected that such

mut ant el F- 5A protei ns WD 96/ 25492 ,
PCT/ EP96/ 00585 -2: and genes

codi rwots?%\é‘?;or could exist at all due to the fact t lpgiympbéoosds is a protein
whi ch™l ential for cell regulation (Biofactors 4 [1993] 95-104; TIBS 18

[ 1993) 475-479). It was expected that such genes and proteins would be
toxic to the cell, whereas the genes and proteins clained with the present
i nvention (in particular, specifically. M3, M4 and ML3[err]) are normally
I nactive, non-toxic, and inhibitory as regards Rev, e.g. HV Rev function
and therefore H V replication. The present invention concerns

el F- 5A mut ant ggRARYET ITS INYTIATIONOFADTOR \5AhGeIF-sK)SMUTANES r nor mal  cel | ul ar ~
el F-5A activity (herein defined as endogenous el F-5A function), but which

i nhibit Rev function and thus possess an inhibitory phenotype wth respect =.
to Rev function; and correspondi ng genes or DNA or cDNA sequences coding

t her ef or. Preferred are ts. whi ch are thensel ves devoid of s
substantiﬁ“@?&&ﬁ%?ﬂ?ﬂ%é%?@y?ﬂ*smmbcﬁwﬁ&ﬁ%%g Y8 n preferably is .
human figglefiom 6f thi8Viral Rev Wehsdthivalf Hiofim D Rev dEciniiiAcinGhe hildedttman wi | d-type
version of elF-5A. H YV preferably is H V- __ The nutant proteins of

t he prFempanmeny ok expressingirslls and,binds, disclly 39d sperificslly gdighly stuctered udi ng

aria S ' - rL\agt i ves which still -—
have ThA SHfacEtohnt FREC REGlen ERme! REEINR s Bestif o (P ves o

pr ef eincbmpletedy-splited virglipBNAst | Afterchintbing: Revsappedrs to/mullinetrizo on-theor '

har Qgi cal | i Lons. t re. ferably i ubst antj al | ure
1? orm e ﬁiﬁﬂgﬁeﬁiﬁﬁé hﬁ%lecg- Wﬁ%&ﬁ'ﬁ%@'%&ﬁ%ﬁvﬁ'@m ous XePI ular
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particul arly between positions 135 and 139. e correspondi ng genes
or DNArdpencpivirakweplieatioBs are e. g. as set out in Table 2

Previously, Rev mutant proteins with trans-dominant (dominant negative) -
phenotypes have heen described (see ¢.g. WO 90/14427). These Rev mutants are still
able to bind the RRE RNA but are incapable of interacting functionally with their cellular
co-factor due to a mutation in the Rev activation (effector) domain. o

elF-5A is an endogenous protein needed for_nqﬁiial_ cellular fuhction. several
variant forms thereof have been prepared (e.g. LBiol.Chem. 264 [1989] 18527-18530;
Mol CellBigl. 11 [1991] 3105-3114), and these appear to have unfavourable effects on
normal cellular function, such as cell gowth,

It has now been found that mutant €IF-5A proteins can be produced which do not
block endogenous wild-type eIF-5A function and, normally, are themselves devoid of any-
significant eIF-5A activity, but which inhibit Rev function: they possess an inhibitory
phenotype with respect to Rev function. " |

This is very surprising, considering that it wotild not be expected that a factor -
which is inactive in the normal cellular environment of its wild-type form, would -
nevertheless have an inhibitory effect on metabolic events initiated by an é’ict'fhneohs
organism, such as a virus. It was not to be expected that such mutant eIF-5A pmiei_né



in particular for nutants el F-5AML3, el F-5AML4 and el F-5AML3A, or are genes
or -segqueneces which hybridi ze under stringent conditions to the protein
coding regions thereof, or are genes or sequences which, but for the
degeneracy of the genetic code, would hybridize therevmth whi | e

preferabl y not WOWSRS®2ing with the genes or sequences for thé’cr"‘:"9“““’5"'s
corresponding wi |l d-type forns. WO 96/ 25492

PCT/ US96/ 00585 2- - 3- The

i nvention al so includes prokaryotic or eukaryotic host cells transfornmed or

transfected wi ¢ GofggiRdBodihg ekt afmdsxmafﬁguggggmam%@ﬁdsﬂwmﬁﬁm

manner all ow ng t to express t or c

sequence. |t fuxstésmuebfowclhsewlaobm&nﬁsmwtﬂ%] 854 04; RSN & 1993) 4754 79N
oL e M B 5 s e BB OHAR 58 8 Do 88 RIS hoes
transfected wt h:dipﬁuﬁ:svﬁama with nhefpmaittxmum (in pamculEthediﬁﬂlﬂyl M13aMid and
concerns a proc or the ratlon 0 Qr DNA or .c seguepges as
defi ned above, 8@%&5 “?ﬁ@%%&%@ﬂh@s WR}A Bm
an appropriate mﬁ&ﬁﬁ@me&y&{,m feplifiba.Ng this gene into an appropri ate
cloning system introducing the desired nutation into the gene and

recovering the resultant nutant fromthe clones having the desired

mut at i on. t
proteins as defi nedwgg’b&h‘mﬁ%ﬁgc?&%gﬁ§§l 'E‘&H“r#ﬁwﬂ%er swwg have lost
nutrient condit ﬂmmomnpkcdﬂalayolﬁ-ﬂacuﬁtyk&mm daﬁnhd)as ewgenqus eHs5 Arfunatioo), but

transfected with 0] def ve in a

manner alll ow n&'hf 9& R’gg%ev %%%E“Bpﬁbé P gf) ‘g”gf © Rev

:csol ﬁt ing the dﬁﬁicﬂﬁld mﬂlwrmgwmmm ot'hBNWSUq&aﬁwmdmg themlﬁrd f .
urther concerns p tica itiqns conp i ot ej S e i ne

above, together wi tw are myipts gﬁ?f?‘ gﬁmsglm E’c&p‘%ﬁ?@"@&?

adj uvant or dil eFMA fGﬁcubﬂ E@Sf\%'ﬁs&f h&ﬁh'p&f&ﬁiﬂ?ﬁs hemen M'ﬁﬁt&@nﬁ%

and treated in vitro prior to reinsertion. al S50 concerns the use of
proteins as def Préerablp soebased op %hwnowﬂ@meomm elE-3Ae kB preferably is

therefor in the?_ﬁ e{at ment of di seases caused by retroviruses dependent on
unc

el F-5A for Rev ion, such as HV, HTLV-1 and/or HTLV-11. It also

concerns their. use &eanmharpmuutofdxdpmndimhmm sheuld ibe untierstood ps polypeptides
a nedi cament for reat nt ofal(ii sease L*.med b %“rlo |rusEs deﬂ%ndent
on el E-5A for Rél}fl} elic vanants, gments or ves which still have an

inhibitory effect on Rev function, while being themselves prcferably devmd of substantial
‘endogenous cIF-5A function. For pharmacological applications they are preferably in
substantially pure form, e.g. substantially free of products from theu endogenous cellular
environment. _

The mutation or mutations preferably .involve a region or regions on the
polypepnde starting from about ammo acid position 130 of the wild-type eIF-5A genome

_ (Figure 3; SEQ ID No. 17), especially between about amino acid position 135 and the
end of the molecule. particularly between positions 135 and 139.

The corresponding genes or DNA or cDNA sequences are ¢.g. as set out in Table 2
in particular for mutants eIF-SAM13, eIF-5AM14 and eIF-5AMI134, or are genes or
sequences which hybridize under stringent conditions to the protein coding regions
thereof, or are genes or sequenges which, but for the degeneracy of the genetic code,
would hybridize therewith, while preferably not hybridizing with the genes or sequences
for the comresponding wild-type forms.



as HV, HTLV-1 and/or HTLV-I1. The procedures and techniques to be
used in enploying the present invention are known in the art. Insofar as
their preparation is not particularly described herein, the conpounds,
reagents, vectors, cell-lines, etc. to be used for carrying out _the

i nvent iygg 9imown and publi cl y available or may be omm

conventi onal nmanner from known and publicly available materials, or

equi val ent materials may be prepared in conventional manner from known and
publicly available materials. -3- WD 96/ 25492

PCT/ EP96/ 00585 a) Generation of -elF-5A nutants A human cDNA
encodi ng el ifhmveuu@ealso inelydes prokarpotic) oyompkargotic {nqsggdmm&:r@p@ned as

Hi ndl | I

S\I/vgden) e corresﬁI= |n|ﬂgﬁ§||An ce‘ims‘tﬁr gﬁ%%s use ﬁ?;ggﬁlegl S

\e/rrpl oyi ﬂ@"\miethe(uosgcnﬂmlwptesmmneonmdDNmorr:DNmaqagneslt gmth;nst em i b

ersi on en a S _was._det er e

o secnerh SRRl i ons] Bid o Vi it orroRuinalie ACeeaf 5EA TNAS .
SubsequerndINA seqiencd is defingd abovie. Jeals cos
gl ngand g?’i‘iﬂb?teg to eI - 5A- é@gglﬁfgﬁm%?ﬁ.ﬁmﬁﬁgﬂf |nn

order t§atl A vector as defined above
Table 1 The invention also concemns a process for the aration truct
Posi tion Mut ati on . Rev i.n \t/lll t@bf rrgérfts%lrtll)lgﬁ%

(aa)  cDNA sequences as(dgfiped above, conmmugngplaung the pmgspgghng wild-typegtntt

g’ EOG from an appolixagex&e%&n systern, msenﬂ:g this gene into an agﬁ%sﬁ&ebggi&w

15, 16, 1s¥stem, mtroduéipg\tli desiréti tnutation into thengbne and :ecovenng thy eesultamit mutsiiv/
22,23, 28 m the clones having 2 the dg'nred fnutation. - hos
1t further includes a process for the producuon of protems as defined above, which
~ comprises culturing under sxmablc nutrient conditions a pmkaryonc or enkalyonc host cell
transformed or transfected with a gene or a DNA or cDNA sequenee as defined above in
a manner alllowing the host cell to express the protem, and opuonally lsolaung the
| desired polypeptide product of the cxpmssm
It further conceéms phannaceuncal composmons comprising proteins as defined
“above, together with at least one phannaceut:cally acceptable carrier, adjuvant or diluent,
" or in the form of cells taken from a patient's body and treated in vitro prior to reinsertion.
It also concems the use of proteins as defined above or of genes or DNA or cDNA
sequences coding therefor in the treatment of diseases caused by retroviruses dependent
on eIF-5A for Rev function, such as HIV, HTLV-1 and/or HTLV-IL It also concerns
- 'their use as a phannadeﬁtical and their use in the preparation of a medicament for the
‘treatment of diseases caused by retroviruses dependent on eIF-5A for Rev function, such
as HIV, HTLV-I and/or HTLV-II.

The procedures and tcchmques to be used in employing the present invention are

‘known in the art. Insofar as their preparation is not pamcularly described herein, the
compounds, reagents, vectors, cell-lines, etc. to be used for camrying out the invention are
known and publicly available or may be obtained in conventional manner from known
and publicly available materials, or equivalent materials may be pmpared in conventional

manner from known and publicly available materials.



pel E- SAMG

43, 44, 45 M S, T->1,D L - no
pel F- 5AMS 46, 47, 48 —— S, K T->L,D L - no
pel F- SAM/ 64, 65 F, T->D, L - no
‘pel F- 5AMB 69, 70 Y, E- >D, ITO
pel F- 5AMD WO 9425882 : S, T->D, L - PCT/EPI6/00S8Y,
‘pel F- SAMLO 98, 99, 100  Y,L,S>L,DL - no
pel F-5AM 1 104, 105, 106 DS, G>QD L 4. nd : yes
pel F- 5AML2 126, 127 K, Y->D, L nd yes
-pel F- 5AML3 gM >D, L + no
. pel F- 5AML4 1 ->D, L '

pel F-5AML5 141, 142 buman cDNA envpdisg {F-SA (L, Cell Biol. Jaalﬁ 1309-1320 [19931) w,tgs
pel F- 5AML6

pel F- SAML3[ er r ]cﬁ:ne(ﬁg}hndm ﬁagment[fé&ﬁng%ue of the M13mp18 vector (Phaxmacxa.
*pel F- SAML3[ er rS]wede:)a m(boﬂespmdnag lsiig(easﬁnd‘edtmnm sl used Formutdgdneti employmg

rotein of follo uence d- e aa 1-134-DL P Al t he ts
: PGP dirptied, ) 1AB TmiagEDesH, FYsn. Versign 2 (Ripesha LIRS

are amno aci d%

not determ ned.The sequence of M RaladBAPad determined by DNA sequenemg employing Sequenase
PCT/ EP96/ 00585 The nucl eoti de sequence of the_ specifi

ol i gonucl eot i ded fm@cpmmd States Bmm&rsl@m“sw.aﬂ@@%mmtemss (see Table D
h
Sﬁgregﬁi tﬁ(raergst mit-ant s@d ﬁ)ﬁ%ﬁ%%'é Q‘\K‘/;gshb%)bt ai ng?'syi e e use f‘ﬁe "Tane

ol i gonucl eot i dendysximoﬂdmto confiim (peotein eXpressionyut agene5| s reaction resulted

in M3[err]. It should be appreciated that these specific nucleotide
sequences are only illustrative for the Tablefeci fic nutants produced and
‘that identical mutants can be obtai ned ¢IR-5A miwtautsdi f f er ent nucl eoti de

sequences, considering e.qg. wobbli nLof codon usage.

Table 2 .
Construct Position Mutation Rev in vitro Complementation

(aa) (aa) binding in yeast

pelF-SAM1 4,5.6 DLD-EDL nd yes
pelF-5AM2 9,10 T.G—-D.L nd yes
pelF-5AM3 15,16,17 S,A.T-ADL nd yes
pelF-5AM4 22,2324 CS.A->GDL - no
pelF-5AMS 434445 MS.T-1DL - no
pelF-5AM6 464748 SK.T-LDL - no
pelF-SAM7 64,65 - F,T-DL - ' no
pelF-5AMS 69,70 Y.E-DL - no
pelF-5AM9 75,76 S,T-D,L - no
pelF-SAM10  98,99,100 YL.S-LDL - no
pelF-SAM11 104,105,106 D.S.G-QDL nd yes
pelF-5AM12 126,127 K.Y-DL nd yes
pelF-SAM13 135,136 IL.T-DL + no
pelF-5AM14 138,139 LS -DL + no
pelF-5AMIS 141,142,143 MTE-ILDL nd yes
pelF-5AM16 149,150 LK-DL - no
pelF-5AM13A* 135 DLCCLP-STOP + no

*pelF- 5AMI3A is a 140 amino acid (aa) C-terminal eIF-5A deletion protem of following
sequence: wild-type aa 1-134-DLCCLP. All other mutants are amino acid substitutions. +,
wild-type activity; -, no activity. nd, not determined.




d i gonucl eotides for el F-5A nutants ML: 5 - GGC AGA TGA AGA TCT CIT
CGA GAC AGG -3 M2: 5'- CTT GGA CTT CGA AGA TCT AGA TGC AGG -3'  Ms:

5'- GCA GGG GCC GCA GAT CTC TTC CCA ATG C -3" W 5' - CCC AAT GCA GG

AGA TCT ATT ACG TAA G -3' Mb: 5'- CGI CGA GAT AGA TCT TTC GAA GAC TGG
I\/_EISw MCGA GAT GIC TAC TTT AGA TCT TGGCAAGCAM

GGTAT 22 GAT CTT GGG AAG AAA TAT G -3' MB: AAAGATCTA

GAT ATC TGC CCG -3 M: _'.-GATATCTGCCCAGATCTTCATAATATGG 3 MLO:

5'- GGC ATC CAG GAT GGG T##k# GAT CTA 87G CTC CAG GAG- AGC G - 3

MLl: 5'- CTG CTC . GAT CTG GAG GTA CGA G 3" Ml2: 5'- GAG ATT
GAG CAA GATTteTmcizatider ssRuaEs of thespecifie dligomicleotiles wepdfos e pmdudivh (TG GTG

VIS | othe appue Firputlas i85 ajgeans Releutilly (Zpfte ASEQD I {B NS "0y
GCIA\I ﬁ;—r el FQ;? mct i, VI the?:lla;t ?lt?;m MIIG:.\I ggggﬁg?goom:& b Ma&gﬁ fs?;e
She ol Folisemuclonde as i, bl 5F e smansens manton BAE I MIA Xbal i t es

of the yeag Eh&h&lbé laBpré&iared hal Bﬁ@\kpdéﬁicﬁﬁcﬁ%dﬂeﬁaﬁﬂeschi'oﬂlyr Maskhive (PCR)
technology. In order to test the conplenentation capacity of the various

e: F- 5Admm1‘ésmxﬁsrmutemsme& and rbﬁtldsmgltmgaete m b@yleé&l&n si ae,
. Gen. Ge
842:5m64'é'iﬁsggﬁf%é'g&?agﬂ?ggﬁdﬁ?“s%ﬂrgmﬁg° b ze Q%% - soveral el F-5A

nmut ants, nanely pel F-5AM4 to pel F-5AMLO, pel F- 5A|V113, peI F- 'iSAIVIl4,
pel F- 5AML6 and pel F- 5AI\/I13[ﬁ$r] wer €Tabledt i fi ed as .pon-functional elF-5A

mut ant pr ot ei ns. gonucleotides for eIF-5A mutants

gy

Ml: 5'- GGC AGA TGA AGA TCT CTT CGA GAC AGG -3'

M2: S5'- CTT GGA CTT CGA AGA TCT AGA TGC AGG -3°

M3: 5'- GCA GGG GCC GCA GAT CTC TTC CCA ATG C ~3°'

Md: 5'- CCC AAT GCA GGG AGA TCT ATT ACG TAA G -3'

M5: 5°'- CGT CGA GAT AGA TCT TTC GAA GAC TGG -3°'

'M6: 5'~ CGA GAT GTC TAC TTT AGA TCT TGG CAA GCA CG -3'
M7: 5°'- GGT ATT GAC ATA GAT CTT GGG AAG AAA TAT G -3°
M8: 5'- GGG AAG AAA GAT CTA GAT ATC TGC CCG -3°'

"M9: 5'- GAT ATC TGC CCA GAT CTT CAT AAT ATG G -3°'

M10: S°‘'- GGG TTA GAT CTA CTG CTC cac cp.c
M1l: S5'- “GAT CTG GAG GTA -'cc'AiG_m, 3
M12: S'- GAT CTC GAC TGT GGA G -3°'

M13: 5'- GAA GAG ATC CTA GAT CTG GTG CTG TCT GCC -3° .
Ml4: 5°'-~ CCT GAT CAC GGT AGA TCT TGC CAT GAC AGA GG -3°
M15: 5'- GCT GTC TGC CAT AGA TCT GGA GGC AGC TG -3

M16: 5'=- GCA GCT GTT GCA GAT CTG GCC ATG GC -3

b) Testing of ghgl elF-5A mutants for ce llular eIF-SA activity in the v e ast Saccharo-
.

' The elF-5A encoding sequences wetc cloned between the BamHI and Xbal sites of
the yeast shuttle vector pPRSGAL using polymerase chain reactlon (PCR) technology In
order to test the complemen_ ; xon capaclty of :he vanous elF-5A mntants in an

_ eIF-SA-deficxcnt yeast Sacc"':“__é_ yces cerevisiae, plasmid shuffle technology was
~ employed as described in Mol.Gen,Genet. 244, 646-652 (1994). The results are
‘summarized in Table I; several eIF-5A mutants, namely peIF-SAM4 to pelF-5AMIO,
pelF-5AM13, pelF-5AM14, peIlF-SAM16 and pelF-5AM13A were identified as

non-functional eIF-5A mutant proteins.




WO 96/ 25492 PCT/ EP96/ 00585

-6- - c) In vitro binding of non—fumetional el F-5A nutant proteins to the

H V-1 Rev trans-activat or prot ein using gel-retardation assays The
wild-type and all non-functional el F-5A genes were t|oned between the BanH

and EcoRl sites widoedriseepr okar yoti ¢ expressi on vector “pGEX- 3X ( PREIERRE0ESS
usi ng PCR technol ogy, expressed as gl utathione-S-transferase (GST) - fusion
proteins in Escherichia coli and purified. Thg various GST-el F-5A fusion
proteins were then subsequently used in gel -ret ardation assays in

conbi nati on wt )[ lR-liabel | 6 3L W=Ter: WY {0 o0 EYo B V)3 R
(Nature 342, 816-8 J]') as - - ' ' 0505
(1993). rotel n on RRE Rev

Rev, Gont i ning. RRE. dﬁ hid Qgséwq“@"%@gﬁd‘é's?wst‘mg?gr&@iﬁﬂé e Pamil]
Ih:a ggeg \r/ns)l ez;JI a'rlgrl:??cg?é ixfbg(rgﬁhm(pr:kiryottd mﬁsﬁgﬂ??gammwhuﬁm(ﬁlmg PER
i ncubated with deshnelo zwrwﬁsﬁég\lﬁﬁ%%“f'gﬁgﬂi éﬁ%@"z‘ éﬁ'&“?}“‘w‘s ‘NAE%@‘
it was tested whgjihaa bhae@mr«ﬂ&nsemﬁ%-smesﬁn Brotdifl Wekre | therQBSSYdeitly #i8d in

the presence of an act I vation domain within %zhe Rev trans-activator

protein. For t higsl-retasdationasspys yn epmbinatinagvith,t BrisbeHed, RRE\RNAcand| reeqmbinans Rev

gg\s{g/e”B]o%ﬁ (Rgl/ pro{me%gz ﬁgﬁcgerl })[%g%y I nt erM%nMe@et | ons

and di spl ay bindi9g#)affinities and specifici ties for RRE RNA corrpar abl e
with wld-type Rev. on nai n rrpet

removed in Rev9[err ]l'li'g‘?%n%ﬁ’@l éft Fﬁ*ﬁ@é @ti 'ﬁe‘\? *@F&]‘ @I‘# “Ehe

| ower nol ecul ar nlmcg\;\b/tns snit:wbeﬁ mgarﬂm idlihtioh&bﬂ GﬂﬂeMShwﬁcﬁhbiﬁmnngRBQNA
RRE: protein co e ich were icul t e i retardation
assays. Nevert th'é‘ggg reactiong fpsyl E‘aﬁhF&eﬁE T TR ?'Fe“'%‘&‘?‘ cPmpley, with
-dormai n_del eti on d?@&l?%cx@@é@[xﬁﬁbiﬁﬂ;@igslAnliaDQWsewfrhisrmﬁ{r@thﬂﬂ wis(rdt detectable
GST-el F-5A (Fig. 1A' lane 6 In. contrast, addition of GST-el F-5A to

the RRE: Revl [ erwhenfRINERNA weas dnqubssed sith GST o ﬁSZmﬁsﬂgmtﬁg FAglang 2 and 3he
8 9; sl t { I

W Un the Rev.actvadNeas Aok teded @Rnetthe oBVeR oI SACkpeliE SRR s QBpditedt o 6
t he vari ous non-gresente ofrani mwﬂmﬁdmwwﬁ mcaensrmnaIMtMemFoMssﬂms

Thois abi 11ty t oDy GRrepbeq mebiRRprcReind @sﬁﬁg B R (M Eabefia 327 fod s ine

‘However, -the thr[ge93]pwefeemployedcih thiv assay. Nmtmwrpm@hw ¢hafatidlided by intemal

NP ng{;rwggl A e dricqions and display binding fifnites snd Specificiuce for RRE RNA
comparable with wild-type Rev. I_mportal;tly. the activation domain is completely removed
in Rev9Al4, while still present in the Rev11A14 protein. The lower molecular weight of
both proteins resulted in band shifts 6f the RRE:protein complex which were difficult to

resolve in gel retardation assays. Nevertheless, the data clearly demonstrate that the
activation domain deletion mutant Rev9A14 is incapable of interacting with GST-eIF-5A
(Fig. 1A, lane 6 vs. 7). In contrast, addition of GST-eIF-5A to the RRE:Revi1A14
binding reaction resulted in a ne_w_signal (Fig. 1A, lane 8 vs. 9; slower moving spot in
lane 9), indicative of interaction of e[F-5A with the Rev activation domain.
Finally, the binding capacities of the various non-functiona! eIF-5A mutant proteins
- were tested in the same issay. As shown in Figure 1B, most of the GST-eIF-5A mutant
proteins lost their ability to recognize the RRE:Rev complex (lanes 4 to 10 and lane 13).
However, the three non-functional mutant proteins GST-eIF-5AM13, GST-eIF-5AM14
and GST-eIF-5AM13A displayed binding behaviours which were comparable with that of
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-7- the elF-5A wild-type protein (Fig.lB_lane 3 vs |anes 11, 12 and 14)..

Taken together, the data shows that el F-5AML3, el F-5AML4 and el F-5AML3[err] .
mutants fulfill the requirenents for an inhibitor of HV-1 Rev function,
nanel y, lgss of endogenous el F-5A function (see yepgtppdgiobdssneENt ati on;
Tabl e | ‘,‘QMZ) bi nding activity to the H V-1 Rev prgﬁéln (see Rev in
vitro binding; Table | and Fig. IB). d) Constitutive inhibition of

H V-1 replication in human T-cells B% retroviral nmedi at ed gene transfer

. of trans-dom nant el F-5A nutants In order to.test the HHV-1 inhibitory

phenot yheelFrS A wildsyps protein (Eig AR lane Avsdames IAMIBAnd 14 r espect | ve el F-5A

codi ng regiQis, t?FQ"f vect or
pBC140, in Vi tro packagen%gua ngrl?‘%)éﬁp5 13 1 ng‘?aﬁ‘gégo?’. ver%d i nto human
CEM T- amtants fulfill thevequireménts-foe ap mﬂﬂlntonrof HVelcRev funetion, maffelyc. Nat|. Acad.

Sci . 70: 9 1 i on_of th .el.E-5A gene, the
gene eﬁpoﬁfsn %ﬁ mgﬁmﬁ“%{' \YFTS};\F"W ?uﬁ%ﬁd@kgéﬁ\@(é as controls
i Nt heg®) bingdiag iabkvitysto the HIVH Rev rofﬁratdee ReV g viwobindiig bl B per f or med,
using a TCI D of 2000/m of the HV-1 SF2 strain. At day 10 after SF2

I nf ectlorf’g'am)quots of the culture nedia were collected to assay Hi V-1
replication as p24 Gag prote€in using an antlgen capture assay (ELI SA). As
shown in Fi gure 2, HI V-1 replicati on. was Si gn| f | cant ly reduced in each of

t he t hrddcConsgitutivecin Y. ticon ini b cele By aptrByirdl) expr essi ng
ei ther el of 2C 2D and respectively
2E; left pal ' " ' g EXpressing the el F- 5AMD

mut ant pr oflme ordet GEtdbtethGlﬂﬂminhmngry ﬁlﬁ)uotybdanf mSAMlmsthélAMwindon was

detecte el ls expr he parent al .140. . Mvector,
Fi g. 2/5&59"@524 °F"§’)i°\'/ofé1‘§§§ %“E%'F& ‘&é 5 é € The
obser v eétrovivai Marpammﬁm\am uﬁngemt-.mxamwrenﬂ aﬂcﬂi&hbbﬁﬂ%oOf cel |
prolif rat| M nd| cat ed by conparable cel|. counts in the experinents

(Fig.?2; "mag lig)for constitu wm@g.a&ﬁ%mh%@mﬁmmﬂ&suate

that ( pRERGE t M or
el F- SA%W.gﬁ‘l (lrg?(ﬁ)’t ?ns i S ?}fg@(h@{%g;l?%\?ﬁdm CEMglﬁceI%Mahﬁd (2) t hat «

" el F- SANES‘ AM mmmbvqctosmnssgmd]ns eqngrolsrini these experiments. \/- 1

r epI | cati ogpy. challengmg experiments were performed, usmg a TCID of 2000/mi of the
HIV-1 SF2 strain. At day 10 after SF2 mfectxon. alxquots of the cultule ‘media were
collected to assay HIV-1' rephcanon as p24 Gag protein usmg an anuzex_l capture assay
(ELISA). As shown in Figure 2, HIV-1 replication was significantly reduced in cach of
the three independently cloned CEM cell lines (termed A.B, O expressing either
eIF-SAMI3, eIF-5AM14 or eIF-SAM13A (Fig. 2C, 2D and respectively 2E; left panels),
when compared with CEM cells expressing the eIF-SAM9 mutant protein =
(CEM-cIF-5AMY; Fig. 2B). Maximal virus replication was detected in CEM cells
expressing the parental pBC140 vector (CEM-vector; Fig. 2A) of the eIF-5A wild-type
protein (CEM-eIF-5Awt; Fig. 2A) Thie observed mhnb:tory effects were not due toa

general inhibition of cell prohfcratnon as mdncated by comparable cell counts in the
experiments (Fig.2; right panels). ' '

In conclusion, these experiments demonstrate that (1) constitutive expression of the
¢IF-5AM13, eIF-5AM14 or e[F-5AMI3A proteins is not toxic in human CEM T:cells and
(2) that eIF-5AM13, eIF-5AM14 and eIF-SAM13A are inhibitors of HIV-1 replication.
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i s.the predom nant etiol ogic agent of AIDS (acquired i munodeficiency
syndronme); HTLV-1 is causing i.a. ATL (adult T-cell |eukema); HILV-11 is

etiol ogically rwomssesieo sone cases of variant T-cel| hairy ce/®CT

The H'V Rev and the HTLV-1 Rex trans-activators have been shown to be
essential for viral replication in culture. ln addition it was denonstrated
that HTLV-1 Rex is able to functionally substitute for the Rev protein in

H V. Therefore, Rev . Ata] ' .
intervention i n af fﬂ?seﬁsé’éﬁog‘r']@.{ %l@é,&ﬁﬂﬁu?gmggé%g?ﬁ ﬁ%ﬁy%dd&ﬁtge.ncy ]
AQVZ”LLﬁQeéﬁLni?'??“%‘é‘x**‘s‘“g‘é?‘e“{??’;T'-i? ﬁ%’é‘ﬁé“t"’gﬁ{““?‘”‘;““" Sy for g‘g;‘;frg
HV, of wild-typdatedto somp ¢asesOf vanant kel hatpy, ket ToR Y ey B B2 it
ef fective inhi %m&ﬁnmaﬁwme deert Shiownl to bR bkgeintial T vikd] réplichtictrini cuture] ey

coul d thus be used to protect the I'ynphoid and/or nyel oid cells of patients
exposed to inf eé@%@ﬂ-&ﬂ'@s#@m.ﬁ%ﬂi'mgd Reyx,is mble to functinnally sybstimte Sorsthe

caused by HTLV- I ARYA gl e i i
I ncl udi ng Al DS gﬁgp@hg? %W%g??gygﬁgygﬁ?%%%%rex . Iﬁzﬁft her,

bei ng abl e to i irwrventiondn afflicted/ patinesx eHi-8iA [utante accordingtorthe inviention ackay ar e

t hus indicated fgr use in_the .t{. .Qf o ed di ' b Sut

property may be® fcnaglpﬂngﬁﬁt_;dv? 'b‘éﬁ%ﬁ%@f?@n&s" Qg‘lﬁ%’f %c?@%ﬁang@%an

gnet of theﬁed\/ibmt M&gg@ﬂﬂﬂmtmfunbmm:mﬁ RévoincHI V_I_Jl;?ﬁﬁldaupdﬁ_ é)B.ex funicti 'Zﬁdfh_erefore.
i stingui she et wee, ese agents . . ees ThE entj o u

i ndi cated for u s?ﬁﬂ;f '"M%%A@F%gf}‘éﬁgﬁ'ﬂ’ér’ﬁ!ﬂ?'m °6P§¥V’,'n QFM' ﬂ@m’

retroviral di Semw-n%ﬂi@ﬁmﬂmu%%ﬂ&mm wsed 1d\otect Ble\lyfmphdiil afid/or myeloid

I mmunodefi ci ency virus) such as IV| err], FIV (feline inmunodeficienc

virus), EIAV (e@els®f papients expnsed i Qﬂl-ﬂq,uslf, W5 indigated fordhe, reatment ofliscases
| munodet i ci o1 Yyl Y HTIV o mv.ﬁs&frﬁkﬁchvemgﬁg?vtﬁ &Y diskhsed imAiifg AIDS

nore especially man“retroviral di seases cause pat hogens regul at ed by
the rex or rev geddRS orcARC/AAIDArelated syadrome of complex)AFurther, being rablerdnlsibit

ARC). O ticuyl fat ] t vl ,

bt essor "ot f e Dol HEE VT Rex bt HIV.RED bronclf ofiiln, i85, oLt Hiticated Yor potSin she
especi al |y doublygatnitheof HiV-ikdoced diseasess UTHi erty nfay de of pasicilar value imipatignts
usgrsI Coi %f ec'ltjed by H.V ndl_l—ﬂ'h’\r/‘-‘l' of i n :fmg?ﬁy ntyi n,sm;?" ozs.uf .siggl e
infection with A %e‘ﬂﬂﬂ‘w phe f’f]&”ﬂ ﬂf’i@?‘ﬁ?ﬁ“’?ﬁ%m&??’ 03¢ igtection
infection, or i moPb&adistangMished mgﬁtlﬁgya&wo&m,it i_s desired to protect

The invention is thus indicated for use in the prophylaxy and therapy of viral,
particularly retroviral diseases such as ATL, AIDS , ARS (or ARC), SIV (simian
immunodeficiency virus) such as SIV_,, FIV (feline immunodeficiency virus), EIAV
(equine infectious anemia virus), visna virus and bovine immunodeficiency virus

. infections, especially human :_éupviml diseases, morc especially human retroviral diseases
caused by pathogens regulated by the rex or rev gene or equivalents thereof, such as
ATL, AIDS and ARS (or ARC). Of particular benefit is thereby the multivalent aspect of
the repressor effect since it is of advantage in the treatment of multiple, especially double
infection by virus, such as is often seen in i.v. drug users coinfected by HIV and HTLV],
or in treatment in situations of single infection with increased risk of further infection,
such as in HIV infection, or in prophylaxy in situations where it is desired to protect
.against infection by a spectrum of different viral speciés.
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t herapeutic potential of the invention is readily apparent since the

repess-ke‘P?%“ﬁg. the Rex function of HTLV-1 .and the Rpgpgpdibisgn of HIV
bl ocks eplication, thus lowering the viral burden by preventing the-

formation of infective virus particles, and is thus expected to perpetuate
the latent stage of infection. Thus-9c'he cells of subjects already infected
with the HV virus but also -having, integrated into their genone, the gene
for an eI FTintherapaytic muebememaon isrmaadilyf appateniosinge the 5pression @6 ect s
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i nvent s loweringthe mlehmdmbsspnemmhg nisscformationt ofrmfucng! amsrpmdltst pl e

:gmpglr t%}"i)atthon eit h r‘%glﬂi’g‘ghl?éﬁﬁw vo Or“ﬂf‘g@ iu &r ef erably “i

sui tab hﬁeidgrmﬁahd ewiihngie BHVI Wi but alsG havifg, tmﬁguatedfmbrﬂmﬂgmiﬁ gt mamml i an
cells; for: exanﬁ__oe i nsertion ofvg“ﬂes t hat encode such _i.nhibitors of viral
repl i c8eRelor AR g @Aéﬂq‘éﬂftréﬂf"#sﬁ' Jemainfupctiopal and %F‘F‘ﬁ?ﬁ%lnéﬁf“me‘yect

i mpl an ell's derived from
i nf ecttggL gymﬁgﬁ.;fo'gageget hese cﬂgéllfah%pmgtgwa@#m ster eﬁfto t he donor

pati ent af Viawedrigdhis mht semaccqrdmaowmmtm arerpharmaceuticalstiov- | | as we“j
as HYV cause wou
appear %’my&’&gg‘?ﬁ %(cﬂ'gﬁs%n 9@”6@%’?@3@‘ eglf?‘gﬁcn%arget cells
f or gemwitta, pwﬂudnlylas@hmmﬂamcmg etgmrgmnémlac lasmiideecton, inlaeform seitdbion. | n
addi ti noc;#e/rracro haeagl whi ch gretar bf f H V. infection,
are al 2??‘35‘% EW&%PMP ?BBH'}‘%M g% '3;0 OF &}AMRS0i cti ¢ stem

cells asseniaﬁdiffghﬁui thitleneeieysuph MibitsiioRgof ﬂﬂﬂﬁplﬁiﬁdiﬂmﬁi Bé effedi&ini vitr® 0geny
cells of rrultltple hemat opoi ctic .| i.-neage, Ilcatlon of this

woul d #Me sellsof-patignts by ditset implantation ymedhrc ggnom; %fdmgmd and/gr gyelpid

Fri edmpay dedived iof ifetted il@%Mudis 4Rd Resé cdils thi)be adifinfiteld foMe Bbmgpsparent . 1
(1987) 243: henmtopoietic stemcells are extracted frome g. Al DS/ ATL

pat i enpatient after insartjon has bean effeqted. Simee HILA-band;HREVAL ap wellieg HIY ¢ he
I nvent \Ofkea 3 vEifousQped'bf TIIIR! the'discases they cause would appear tobe

pamcularly ‘suited. Thus, T-cells are desirable tarpet cells for genetic miodification using

s

the genes accordmg to the invention. In addition, monocytelmacrophage cells, which are
targets of HIV infection, are also appropriate cells for modification. Preferably
hematopoietic stem cells are modified, thereby pto\ndmg long-lastmg protection in

progeny cells of multxple hematopoxetxc hneage

One application of this would thus paraliel the gene therapy concept disclosed in
eg. T. Friedmann, Science 244 (1989) 1275 or P.M. Lehn, B_Qne_Mm_'[mnsnlam
1 (1987) 243: hematopoietic stem cells are extracted from e.g. AIDS/ATL patients and
cultivated in vitro, the mutated gene according to the inverition, coding for an inhibitor
for the function to be repressed, namely the Rev/Rex function; is implanted into these
cells using retroviral vectors: the now virus-resistant stem cells are returned to the
immune system of the original patient, where they are expected to proliferate in view of
their acquired selective advantage over non-treated stem cells; in due time the population
of hematopoietic cells will consist entirely of cells producing the repressor factor and be
virus-resistant.
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into these cells usi-Ag—retroviral veetors; the—mow-virus-resistant stem
cells are returned to the i nmune system of the original patient. where they
are expected to proliferate in view of their acquired sel ective advantage
over non-treat enogses#9xrel | s; in due tinme the popul ation of he

cells will consist entirely of cells producing the repressor factor and be
virus-resistant. WO 96/ 25492 10
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Met hods on how t o0 ejfefifolis Qi3 drd'kiidWh @ the atEfee %80 USESPeE' A3 116.
Vectors, e.g. retrovi raI or pI asmd vectors for flverl ng the nutated

genes accordi ng\’cclorshe-g& mmralcm plasmid vmﬁommmem genes aceording) to

marrow cells arg di
1275. Thus, for CEXR §ﬁ'€‘8 J‘M’H‘a&' 3 Spek “?'Pé‘ﬁs “?‘%‘e %‘3&?” o
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above therapeut genecamagtmmsc grrmxﬂm&a KimandeNldimes hié'tﬁlhbitﬁ’ywﬁeitaéﬂ uw nittants
envisaged in D. Baltinore, Nature 335 (1988) 395. In_brief, the cqncept

i nvol ves i nser t isoisadily %Fc%@dt‘?i’al‘mm(ﬂfs‘" PE’BP@!Q’SOMF"%’G Rergpentic ""““l’t is
function of a s fﬂ?ﬁm

virus infects (gkgﬂﬂg aln mc‘%l‘ S a%{l%%%@?se macrop gg{éﬁ%

‘case of the vir (H988nd9s. rig beiefyhe ootpgptlmmivesnnmmmmfa gemp that ehcades ah!pnqsgr of
with a repressor_of Ve VLI US ition one blish

ot ent il vecr orens YA fuEonet SsnfeRfed iteR i A Pebiciltedoneee I Wiise By s
met hods of lnsenﬁfeag@mmewmmmmamdywmmg&dlksn the ¢asé of theavilueen
i dentified in nodel m% constl e effective %?'d safe intracell ul ar
del i very syst enS24siig plicatipn g H’Af) {19, therapy with. 8 tepEessor Of ANnY | Yiws is.
put to the test c@ﬁdxﬁ&ﬁ?hﬁ&ﬁlsﬁﬂéﬂtfm%ﬂﬂd%ﬁm‘%} Be:iihfeﬁédaiﬂgt%ch@nd&ﬁw
of the ethical barriers presenw{é prevent| ng gene therapy. However, the

first such hunanrqg@n%m:p@ﬁwh %Mmcmmmrprmm%msh have
t herapeutic goa fﬁ"ﬁl Fm effg:?: Mérarel
79-82]. It isto e expecte very sﬁorﬁﬁ‘? ter |nnocﬁ%i'¥°'¥he

procedure has bsmﬂefmdnmmamanhm”plmmeﬂhemmmmm put beﬂfedbstmied
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be well suited fprsvenring geneheripy. However( drecfiret hich human genetic experiments have now
started, with both safety and therapeutic goals [see ¢.g. G.T. Nabel, Human Gene Therapy
5 (1994) 79-82]. It is to be expected that very shortly after the innocuity of the
procedure has been demonstrated these pioneer experiments will be followed by similar
trials with therapeutic goals, first in life-threatening conditions such as AIDS disease, and
the present invention would ippear to be well suited for use in such trials (see e.g.
T. Friedmann, Science 244 [1989] 1279, second column, "Infectious diseases™).

A further mode of usihg the invention includes insertion not of a gene but of a
repressor protein according'tb the inVexition into tasget cells. Administration e.g. orally or
parenterally is effected in conventional manner in a form allowing intracellular
penetration, such as by liposom#-media(ed delivery. For these uses the exact dosage will
of course vary depending upon the compound employed, mode of administration and
treatment desired; ascertaining the most suitable dosage in a particular situation is within
the skill of the man of the art.
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di seases"). A further node of using the invention includes

insertion not of a gene but of a repressor protein according to the’ .
invention into target cells. Admnistration e.g. orally or parenterally is
ef f ect hﬁﬁﬁﬁnventlonal manner in a formallow ng int

penetration, such as by |iposone-nedi ated delivery. For these uses the

exact dosage wi Il of course vary depending upon the conpound enpl oyed,
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t he p“nmlk.g#aaﬁnq?sahgbﬁgb%m% eﬁp%m&hﬁmﬂ{s%ﬁﬁ@ng rein, also

fall with e scop present | nvention 492
PCT/ EPSEhOhs @ﬁnclples described above but not speclfically dlsclosed herein, also fall within

the scope of the present mventnon



-12-" Eppl anation of the Figures: Figure 1: In vitro RNA gel-shift
experi nents. Figure 2. H V-1 ehatt+enge experiwents. p24Gag |l evels are
shown at left. Cell counts of the same experinents are shown at
right: A. CEMvector / elF-5A wt B: CEM el F- 5AMD-
C. CEM el F- 5AMLINO 9625492 D:. CEM el F- 5AML4 E: PCT/EP96/00585
CEM el F- 5AML3[ err ] Figure 3 (SEQ ID No. 17): cDNA and ami no acid coding
sequence for w |l d-type hunman el F-ﬁA (J.Biol.Chem 264 [1989]
1581) (SEQ ID No. 17); the |lysine shown Bl at amino acid position

50 is converted posttranslatiqgpally to hypusine. The am no

aci ds of vm'ld-tygg'épmmﬁ% nutated as shown in Table | are
witten in italics. The specific oligonucleotides used (Table 2; SEQ I D No.
I to_No. 16) corres ond to the foll owi ng nucl eoti de positions

in Figure 3 Eigure 1: ~ dmpityo ft. experiments. M: 3-29 (27
nucl eot i des) M. 12- 38 (27 nucl eoti des) M3: 34-61
(28 nucl eoti des) Md: 54-81 (28 nucl eoti des)

Vb:
120- 146 (27 nucl Eiguiedss) HIV-1 challenge expprimems.- p2AGiglevels arecshownat Jeft. Cell counts
Mr: 178-208 (31 nucleot| (27 nucl eoti des)
MD: 211-238 (28 nucl eoti 3@# same experiments %Osh&‘gg?g§§lél (40 nucl eoti des)
M 1: 301-328 (28 nucl eot iKle€EM-vector / elF-5A WiL2: 364-391 (28 nucl eoti des)
ML3: 391-420 (30 nucl eot iBje€CEM-eIF-SAM9 ML4: 399430 (32 nucl eotides)
ML5: 411-439 (29 nucl eot icie€CEM-eIF-SAM13

D: CEM-cIF-5AM14
E: CEM-eIF-5AM13A

Figure 3 (SEQ ID No. 17): cDNA and amino acid coding sequence for wild-type human
eIF-5A (LBiol.Chem. 264 [1989) 1581) (SEQ ID No. 17); the lysine shown
at amino acid position 50 is converted posttransiationally to hypusine. The
amino acids of wild-type elF-SA that were mutamed as shown in Table 1 are
written in italics. The specific oligonucleotides- used (Table 2; SEQ ID No. 1
to No. 16) comrespond to the following nucleotide: positions in Figure 3
(SEQ ID No. 17): o

Ml:  3-29 (27 nucleotides)
M2: 12-38 (27 nucleotides)
M3: 34-61 (28 nucleotides)
M4: 54-81 (28 nucleotides)
MS5: 120-146 (27 nucleotides)
M6: 123-154 (32 nucleotides)
M7: 178-208 (31 nucleotides)
M8: 196:222 (27 nucleotides)
M9: 211-238 (28 nucleotides)
M10: 277-316 (40 nucleotides)
M11: 301-328 (28 nucleotides)
M12: 364-391 (28 nucleotides)
M13: 391-420 (30 nucleotides)
M14: 399-430 (32 nucleotides)
M15: 411-439 (29 nucleotides)
M16: 433-458 (26 nucleotides)
MI13A: 391421 (30 nucleotides, with position 409 untranslated, followed by
a STOP codon at positions 422-424)
and led to the amino acid changes shown in Table 1 in the sequence for the

wild-type protein.

" REGTIFIED SHEET (RULE 91)
ISNEP



ML6: 433458 (26 nucl eoti des) ML3[err]: 391421 (30 nucl eoti des,

with position 409 untranslated, followed by a
STOP codon at positions 422-424) and led to the amno acid ~
changes shown in Table |I in the sequence for the w | d-type
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(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: GB 9502771.0
(B) FILING DATE: 13-FEB-1995 -
(A) APPLICATION NUMBER: GB 9513505.9
(B) FILING DATE: 03-JUL-1995



(A MEDI UM TYPE: Fl oppy di sk (B) COVPUTER: | BM PC conpati bl e

(C) ‘OPERATI NG SYSTEM P&BOS/M5-DOS . (D). SEFFWARE: (v) CURRENT
APPL| CATI ON DATA: APPLI CATI ON NUMBER: WD PCT/ EP 96/ . . . .. (vi)

PRI OR APPL| CATI ON DATA: (A) APPLI CATI ON NUMBER: GB 9502771.0

(B) FI LI NG DATEWOISS2543- 1995 (A) APPLI CATI ON NUMBER GB FRETER 8"@‘5
(B) FILING DATE: 03-JUL-1995 WO 96/ 25492

PCT/ EP96/ 00585 .14 -14-  (2) I NFORMATI ON FOR
SEQIDNO 1 (M): (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 27
base pairs (2) IRFORKEXTION FOR § IEWSS doubl e (D)
TOPOLOGY: I|near (,,(smugﬁgg@ym (iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE: NO(a Mﬁmﬁ (A) ORGANI SM Synthetic
(x) PUBLI CATI ON | NF DOCUMENT NUMBER: - (1) FILING
DATE: - (J) PU BUNESS: doubleX ) SEQUENCE DESCRI PTI ON: SEQ I D

NO  1: (D) TOPOLOGY:: linear

(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE;
(A) ORGANISM: Synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(@) FILING DATE: -
(5) PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

GGC AGA TGA AGA TCT CTT CGA GAC AGG

(3) INFORMATION FOR SEQ ID NO: 2 (M2):
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
() FILING DATE: -
() PUBLICATION DATE: - _
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

CTT GGA CTT CGA AGA TCT AGA TGC AGG



GGC AGA TGA AGA TCT CIT CGA GAC AGG (3) I NFORVATION FOR SEQ ID NO 2
(AVP) (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 27 base pairs

(B) TYPE: (C) STRANDEDNESS: doubl e (D) TOPOLOGY: linear ~ (i1)
MOLECULE TYPE: cDNA  (iii) HYPOTHETICAL: NO (iii) ANTI-SENSE, NO (vi)
ORI G Nio SEARE: (A) ORGANISM Synthetic  (X) RiibéchsissN
| FORVATI ON: (H DOCUMENT NUVBER: - (1) FILING DATE; - (J)
PUBLI CATI ON DATE: - (xi) SEQUENCE DESCRI PTION: SEQ ID NO 2: CTT
GGA CTT CGA AGA TCT AGA TGC AGG -15- WD 96/ 25492
PCT/ EP96/ 00585 . -15-  (4) | NFORMATI ON FOR
SEQ | D ¢4»INEO TION QQS%@ OE3 @MARACTERI STI CS: " (A) LENGTH 28
base pairsi)S STIC§ C) STRANDEDNESS: doubl e (D)
TOPOLOGY: | i r(é?%ﬁ 528 base PUSLE TYPE: cDNA
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(i) MOLECULE TYPE: cDNA
(i1i) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(I) FILING DATE: -
() PUBLICATION DATE: - :
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

GCA GGG GCC GCA GAT CTC TTC CCA ATG C’

(5) INFORMATION FOR SEQ ID NO: 4 (M4):
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
(B) TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO .
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(I) FILING DATE: -
(J) PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

CCC AAT GCA GGG AGA TCT ATT ACG TAA G




(iii) HYPOTHETICAL: NO  (iii) ANTI-SENSE: NO  (vi) ORI G NAL SOURCE:

(A) ORGANI SM Synt hetic ( x)~PUBH CATI ON | NFORMATI ON: (H) DOCUMENT
NUMBER: - (1) FILING DATE: - (J) PUBLI CATI ON DATE: - (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 3: GCA GGG GCC GCA GAT CTC TTC CCA
ATG C  (5) | NFORYS&SE FOR SEQ ID NO 4 (MA): (i) SEQUENCE PCI/EP6ADSSS
CHARACTERI STI CsS: (A) LENGTH. 28 base pairs (B) TYPE:

(C) STRANDEDNESS: doubl e (D) TOPOLOGY:,dinear. (ii) MOLECULE TYPE:
cDNA  (iii) HYPOTHETICAL: NO  (ii) ANTI- E. NO  (vi) ORI G NAL
SOURCE: (I\@ - ' ( Ewg BLI CATI ON | NFORVATI ON:

(H) DOCUMENT NU W : S‘&No 4 (J) PUBLI CATI ON
DATE: - (xi) SE Eﬁ%ﬁ@i{ : oo 4: OCC AAT GCA GGG
AGA TCT ATT ACG TAA G - By - -

(B) TYPE:
PCT/ EP96/ 00585 (C) STRANDEDNESS: double

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iti) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
() FILING DATE: -
(J) PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: §:

CGT CGA GAT AGA TCT TTC GAA GAC TGG

(7) INFORMATION FOR SEQ ID NO: 6 (M6):
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 base pairs
(B). TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(I FILING DATE: -
() PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

CGA GAT GTC TAC TTT AGA TCT TGG CAA GCA CG



-16- (6) | NFORVATI ON FOR SEQ I D NG S(NB): (1) SEQUENCE S
CHARACTERI STI CS: (A) LENGTH 27 base pairs (B) TYPE: (O .

STRANDEDNESS: doubl e (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: cDNA
(iii) HYPOTETICAL: NO (iii) ANTI-SENSE: NO (vi) ORI d NAL SOURCE:
(A O?%m”'ﬁynt hetic (Xx) PUBLI CATI ON | NFORVATI ONpeqreposiatdd) DOCUVENT

- NUMBER: FI LI NG DATE: - (J) PUBLI CATI ON DATE: - . (xi)
SEQUENCE DESCRI PTI ON SEQ ID NO 5: CGT CGA GAT AGA TCT TTC GAA GAC
TGG (7) | NFORVATI ON FOR SEQ I D NOr17%6 (MB): (i) SEQUENCE
CHARACTERI STI1 CS: A LENGTH 32 base pairs (B) TYPE: (O
STRANDEBNESEPRNAHON FOR SE linear  (ii) MOLECULE TYPE: cDNA

(i) HYPCGIISEQUENCE {SENSE: NO * (vi) ORI'GI NAL SOURCE:

(A) ORGANI SM(ASLENGIH: 31 basq pairsPUBL| CATI ON | NFORVATE ON: (H DOCUMENT
NUVBER: -  (B) TYPE: FI LI NG DATE: - (J) PUBLI CATION DATE: -  (xi) __
SEQUENCE DESQR) STRANDEBINESS:)dobdbl 6: CGA GAT GIC TAC TTT AGA TCT TGG

CAA GCA CG (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

(ili) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic

(x) PUBLICATION INFORMATION:

(H) DOCUMENT NUMBER: -
(I) FILING DATE: -
(J) PUBLICATION DATE: -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

GGT ATT GAC ATA GAT CTT GGG AAG AAA TAT G

(9) INFORMATION FOR SEQ ID NO: 8 (M8):
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: '
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
{vi) ORIGINAL SOURCE:
{A) ORGANISM: synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(I) FILING DATE: -
(J) PUBLICATION DATE: -
{xi) SEQUENCE DESCRIPTION: SEQID NO: 8:

GGG AAG AAA GAT CTA GAT ATC TGC CCG




WD 96/ 35492 | PCT/ EP96/ 00585
~17-- (8) | NFORMATI ON FOR-SE&—+D NO 7 (M):  —f) SEQUENCE

CHARACTERI STI CS: (A) LENGTH:. 31 base pairs (B) TYPE: (O
STRANDEDNESS: doubl e (D TOPOLOGY: |inear (i) I\/O_ECULE TYPE:; %85
(iii) HYPOTHET WAQ9672882 (iii) ANTI-SENSE: NO (vi) ORI G NAL

(A) ORGANI SM synthetic (x) PUBLI CATI ON | NFORMATI ON: (H) DOCUI\/EI\FI‘
NUMBER: - (1) FLING DATE: - (J) -f§/BLI CATI ON DATE: - (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 7: GGT ATT GAC ATA GAT CTT GGG AAG
AAA TAT G wmmmoﬁ?oﬁ mm $aadR): (i) SEQUENCE
CHARACTERI STI CS gairs (B) TYPE: (O

STRANDEDNESS: doub I | near ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETI CAL: @ﬁgﬁgﬁ} ﬁ%%E () W
- (C) STRANDEDNESS: double '
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA-
(1ii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(I) FILING DATE: -
(3) PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

GAT ATC TGC CCA GAT CTT CAT AAT ATG G

(11) INFORMATION FOR SEQ ID NO: 10 (M10):
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 40 base pairs
(B) TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(i) MOLECULE TYPE: ¢cDNA
(iii) HYPOTHETICAL: NO
(ili) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
{x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(1) FILING DATE: -
(J) PUBLICATION DATE: - _
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

GGC ATC CAG GAT GGG TTA GAT CTA CTG CTC CAG GAC
AGC G .



(vi) ORI G NAL SOURCE: (A) ORGANI SM synthetic (x) PUBLI CATION -~

| NFORMATI ON: (H) DOCUMENT _NUMBER: - (J) FILING DATE: -
(1) PUBLI CATI ON DATE: - (Xi) SEQUENCE DESCRI PTION. SEQ ID NO 8:
GGG AAG AAA GAT CTA GAT ATC TGC CCG WO 96/ 25492 .
PCT/ Ep%gggg : -18- pgs TI ON FOR
SEQ I D (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 28
base pairs (B) TYPE: (C) STRANDEDNESS: doubl e (D)
TOPOLOGY: linear (ii) MOLECULE TYPE®- cDNA  (iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE: NO ORLG.NAL SOURCE: (A)- ORGANI SM synt heti c
(x) PUB@IWW&’R%FQENO IHMbBOCUVENT NUMBER: - (1) FILING
DATE: - (i) SEQUENGELHARAGTERIETICS:. (xi) SEQUENCE DESCRI PTION: SEQ I D
NO. 9: %Atﬂkiﬂ’ﬂi‘dy Bepp@sT CTT CAT AAT ATG G .

) TYPE:

(C) STRANDEDNESS: double
(D) TOPOLOGY: linear -

(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

(iii) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic

(x) PUBLICATION INFORMATION:

(H) DOCUMENT NUMBER: -
(I) FILING DATE: -
(J) PUBLICATION DATE: -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

CTG CTC CAG GAA GAT CTG GAG GTA CGA G

(13) INFORMATION FOR SEQ ID NO 12 (M12)
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
(B) TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: ¢cDNA
(iit) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
() FILING DATE: -
(J) PUBLICATION DATE: - -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12

GAG ATT GAG CAA GAT CTC GAC TGT GGA G




(11)" | NFORMATI ON FOR SEQ I D NO 10 (MLO): (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 40 base pai-+s (B) TYPE: =  -—C) STRANDEDNESS: doubl e
(D TOPOLOGY: linear  (ii) MOLECULE TYPE: cDNA  (iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE: NO (vi) OR G NAL SOURCE: (A) ORGANI SM synt het-i ¢
(x) PUBLI CATI ONWONGBERIATI ON: (H DOCUMENT NUMBER: - PCIVEPIOSENG
DATE: . (J) PUBLI CATI ON DATE: - (xi) SEQUENCE DESCRI PTION: SEQ I D
NO 10 GGC ATC CAG GAT GGG TTA GAT CT4,CTG CTC CAG GAC AGC G
WO 96/ 25492 : . PCT/ EP96/ 00585

-19- (12) | NFORMY e D NG Mib)irgay. (i) SEQUENCE

CHARACTERI STI CS: W G v ','. 15(%13). (B) TYPE:

(0 STRANDEDNESS: b 1= TR0 | i near (ii) MOLECULE TYPE:
cDNA  (iii) HYPOTH \fYeE: eiRY™ ANTI - SENSE: NO (vi) ORI G NAL

SOURCE (C) STRANDEDNESS: double

(D) TOPOLOGY: linear

(i) MOLECULE TYPE: cDNA

(i) HYPOTHETICAL: NO

(iii) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic

(x) PUBLICATION INFORMATION:

(H) DOCUMENT NUMBER: -
(D) FILING DATE: -
() PUBLICATION DATE: -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

GAA GAG ATC CTA GAT CTG GTG CTG TCT GCC

(15) INFORMATION FOR SEQ ID NO: 14 (M14):
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 base pairs
(B) TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
@) FILING DATE: - '
() PUBLICATION DATE: - -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

CCT GAT CAC GGT AGA TCT TGC CAT GAC AGA GG



(A) ORGANI SM synthetic (x) PUBLI CATI ON' | NFORMATI ON: (H DOCUMENT °

NUVBER: _ - (1) FILING DATE; - (J) PUBLI CATI ON DATE: - (xi) .
SEQUENCE DESCRI TONT SEQ 1D No 1T CIG CTC CAG GAA GAT CT
CGA G (13) | NFORVATION FOR SEQ ID N0 12 (ML2): (i) SEQUENCE

CHARAM (A) LENGTH 28 base pairs %E:
(©Q sT S: doubl e (D TOPOLOGY: linear Pc{l [ ECULE TYPE:
CcDNA (iii) HYPOTHETI CAL: NO (1i1) ANTI-SENSE: NO (vi) ORI G NAL

SOURCE: (A) ORGANI SM synt hetilc (x) PUBLI CATI ON | NFORMATI ON:

(H DOCUMENT. NUMVBER. - FI LI NG DATE: - ~ (J) PUBLI CATI ON
DATE: - (16) W%ﬁéﬁ%ﬂ 8D N0 12: | GAG ATT GAG CAA
GAT CTC GArS GHARACTERI%'IQ /25492 - |

PCT/ EP96/ 005¢9 LENGTH: 29 base pairs ©-20- - (14) | NFORMATI ON FOR

SEQ ID NO 1®) :
(C) STRANDEDNESS: double
(D) TOPOLOGY: lincar
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
(x) PUBLICATION INFORMATION:
@) DOCUMENT NUMBER: -
(I) FILING DATE: -
(I) PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

GCT GTC TGC CAT AGA TCT GGA GGC AGC TG

(17) INFORMATION FOR SEQ ID NO: 16 (M16)
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE:
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
{iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: synthetic
{(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: -
(@) FILING DATE: -
(J) PUBLICATION DATE: -
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16

GCA GCT GTT GCA GAT CTG GCC ATG GC



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:. 30 base pairs (B)

TYPE:" . (C) STRANDEDNESS: doubt-e: - (D—FOPOLOGY: | i near (i)

MOLECULE TYPE: cdNAD (iii1) HYPOTHETI CAL: NO (1i1) ANTI-SENSE: NO

(vi) ORI G NAL SOURCE: (A) ORGANI SM synt hetic (x) PUBLI CATI ON .

| NFORVATI ON: WO 9628492 DOCUVENT NUMBER: - (1) FILI NG DAEBEI/EPI6/00SSS

(J) PUBLI CATI ON DATE: - (xi) SEQUENCE DESCRI PTION: SEQ I D NO 13:

GAA GAG ATC CTA GAT CTG GIG CTG TCT G&CC (15b|NFCRNATICN FOR SEQ 1D NO
(A) LENGTH: 32 base pairs

14 (ML4): (i) SEQUENCE CHARACTER! STI CS:

(B) TYPE : D) TOPOLOGY: i near
(ii) MOLECULE T iz "r ? l‘% (iii) ANTI-SENSE: NO
UBLI CATI ON

(vi) ORIGNAL SOREE Gt 16-PAITS (alk qgﬁ'mcqgacﬁé ATE: -

| NFORMATI ON: () B ‘

(J) PUBLI CATI ON DATE: {B) ENCE DESCRI PTI O\ SEQ I D NO. 14:
RANDEINESS: goubls

) TOPOLOGY linear

CCT GAT CAC GGT AGA TE§) 5&
(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE: |
(A) ORGANISM: Homo sapiens
(x) PUBLICATION INFORMATION:
(H) DOCUMENT NUMBER: LBiol.Chem. 264 (1989) 1578-1583
() FILING DATE: -
() PUBLICATION DATE: 1989
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

RECTIFIED SHEET (RULE 81)
ISANEP



WD 96/ 25492 PCT/ EP96/ 00585

-21-  (16) | NFGRVATION FOR SEQ ID NO_15 (MI5): (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 29 base pairs (B) TYPE: (0
STRANDEDNESS: doubl e (D TOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA
(iii) HéOTEHEBRCAL: NO  (iii) ANTI-SENSE: NO (vi) ORiG LRCE

(A) ORGANI SM synt hetic (x) PUBLI CATI ON | NFORMATI ON: DOCUNENT
NUMBER: - (1) FILING DATE: - (J) PUBLI CATI ON DATE: -  (xi)
SEQUENCE DESCRI PTION: SEQ | D NO 15:-23- GCT GIC TGC CAT AGA TCT GGA GGC
AGC TG  (17) | NFORMATI ON FOR SEQ ID NO 16 (ML6): (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 26 base pairs “(B) TYPE: (0
STRANDEDNESS: doubl e (D) TOPOLOGY: linear  (ii) MOLECULE TYPE: cDNA
(| | i ) HYPOTHETI CA8 NO | i i) ANTI - SENSE: 3NO vi-) ORI'G NAL SOURCE0

NohBEHes Ala R85 Afp Feu AQSXHEL@?’F%‘%% '?,m‘p ?ﬁﬁ Qﬁﬁ Ala Ser LISMIENT

70 S L 90

TITC CCA ATG CAG TGC TCA GCA TTA CGT AAG AAT GGC. TTT GTG GTG CTC AAA

Phe Pro Met Gln Cys Ser Ala Leu Arg Lys Asn Gly Phe Val Val Leu Lys
20 .

110 130 o 150
GGC CGG CCA TGT - AAG ATC GTC GAG AEG]TCT ACT TCG AAG ACT GGC AAG CAC
Gly Arg Pro Cys Lys Ile Val Glu Met Ser Thr Ser Lys Thr Gly Lys His
40 E , L 50

170 o 190
GGC CAC GCC AAG GTC CAT CTG GTT GGT ATT GAC ATC TTT ACT GGG AAG AAA
Gly His Ala Lys Val His Leu Val Gly Ile Asp Ile Phe Thr Gly Lys Lys
60

210 230 250
TAT GAA GAT ATC TGC CCG TCA ACT CAT AAT ATG GAT GTC CCC AAC ATC AAaA
Tyr Glu Asp Ile Cys Pro Ser Thr His Asn Met Asp Val Pro Asn Ile Lys
70 80

270 : 290
AGG AAT GAC TTC CAG CTG ATT GGC ATC CAG GAT GGG TAC CTA TCA CTG CTC
Arg Asn Asp Phe Gln Leu Ile Gly Ile Gln Asp Gly Tyr Leu Ser Leu Leu
90 100

310 | 330 350
CAG GAC AGC GGG GAG GTA CGA GAG GAC CTT CGT CTC CCT GAG GGA GAC CTT
Gln Asp Ser Gly Glu val Arg Glu Asp Leu Arg Leu Pro Glu Gly Asp Leu
110

- 370 390 | o
GGC AAG GAG ATT GAG CAG AAG TAC GAC TGT GGA GAA GAG ATC CTG ATC ACG
Gly Lys Glu Ile Glu Gln Lys Tyr Asp Cys Gly Glu Glu Ile Leu Ile Thr
120 130 '

10 430 ' 450 ,

GTG CTG TCT GCC ATG ACA GAG GAG GCA GCT GTT GCA ATC AAG GCC ATG GCA

Val Leu Ser Ala Met Thr Glu Glu Ala Ala Val Ala Ile Lys Ala Met Ala
140 _ 150

Lys End

RECTIFIED SHEET (RULE 91)
 ISAEP




(1§ -FI'LI NG DATE: - (J) PUBLTCATION DATE: -  (xi) SEQUENCE

DESCRI PTI ON:  SEQ I D NO- GTT-@G& GAT CTG GCC ATG GC
V0. 96 25492 ’[flllllllllllllllﬁlTll PCT/ EPO6/ 00585
-22-  (18) I NFOR (i) SEQUENCE_ .
CHARACTERI STI CSVO%IIS‘” (A) LENGTH 465 base pa| rs (and 154 ani REF RGT/ERA6{p0S8S
resi dues) (B) TYPE: cDNA (C) STRANDEDNESS: doubl e (D)
TOPOLOGY: |i near (ii) MOLECULE TYPE: cDNA.24.(iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE: NO (vi) ORI G NAL SOURCE: ~ (A) ORGANI SM Hono
sapi ens (x) PUBLI CATI ON | NFORIVATI ON: (H) DOCUMENT NUMBER:
J.Biol.Chem 264 f 1989) 1578-1583 (1) FILING DATE: - (J)
PUBLI CATI ON DA 9 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 17:

1. An eIF-5A mutant protein which inhibits Rev function and thus possesses an
inhibitory phenotype with respect to Rev function, or-a gene or a DNA or cDNA
sequence coding therefor.

2. A protein as defined in claim .l which is devoid of substantial endogenous elF-5A
function, or a gene or a DNA or cDNA sequence coding therefor.

3. A protein as defined in claim 1 or 2 which is the elF-5AM13, eIF-5AM14 or
eIF-5aM13A protein, or a gene or a DNA or cDNA sequence coding therefor.

4. A prokaryotic or eukaryotic host cell transformed or transfected with a gene or a DNA
or cDNA sequence as defined in claim 1 or 2 in a manner allowing the host cell to
express the gene or the DNA or cDNA sequence.

5. A biologically-functional plasmid or viral DNA vector including a gene or a DNA or
c¢DNA sequence as defined in claim 1 or 2.

6. A prokaryotic or eukaryotic host cell stably transformed or transfected with a
biologically functional plasmid or viral DNA vector including a gene or a DNA or cDNA
sequence as defined in claim 1 or 2.

7. A process for the preparation of a gene or a DNA or cDNA sequence as defined in
claim 1 or 2 which comprises isolating_ the corresponding wild-type gene from an
appropriate expression system, inserting this gene into an appropriate cloning system,
introducing the desired mutation into the gene and recovering the resultant mutant from
the clones having the desired mutation.



WD 96/ 25492 PCT/ EP96/ 00585

_23- m&m'wlmwm 30 | ) 50
ATG GCA GAT GAC T GGA GAT GCA GGG GCC TCA GOC ACC VBt Al a.

AspAspLeuAspPheGluThr GIyAspAIaGIyAIaSer Al a Thr 1

110 70 PEYEPISR0SEEA ATG CAG
TGC TCAWA CGT AAG AAT GGC TTT GIG GIG CTC AAA Phe Pro Met A n Cys Ser
Ala Leu Arg Lys Asn dy Phe Vval Val Leu Lys 20 110

130 150 GcC CCA TGT AAG ATC GIC GAG ATG TCT ACT

T AN AT 00 G G 81 0 kb b ] ol el S LY

30 culturing under suitable nuiridht conditions a karyotxc or eukaryd@OhdsteelCAC GCC AAG GIC
CATCTGGTTGGTATTGACATCTTTACT(&BG G AA Gy Hs Ala Lys Val H's Leu

val Q@ yransfermed on transfogted ¥ith agene of 2 PNA or cDNA sequence as defined in 60
Toe co L S AR Srebpe o S peite R RGO oy o

Ser ThrisalitingAbe: desined polypeptide Predust of the exprpssion.

80 270 290 AGG -AAT GAC TTC CAG CTG -
ATT GCC ATC CAG GAT GGG TAC CTA TCA CTG CTC Arg Asn Asp Phe G n Leu Ile Gy

Illog d WB%thﬁm‘achcameﬁsmohemdpﬁﬂng a protein as defined m&ﬁaxm 1or %50 CAG GAC AGE
GGG GAGORSHIT Mith atlesst-oge M@tm‘%@ﬁ @AE"’E‘I’?’ dilusntagpinser Qy Qu

Val = Ar GhéFoim/ 6iltel1 thkéh frokfa! pitieht'Cholydnd thRaRdlif Yitro prior to reinsertion.

10. Use of a protein as defined in claim 1 or 2 or of a gene or a DNA or ¢cDNA
sequence coding therefor in the treatment of diseases caused by retroviruses dependent on
eIF-5A for Rev function.

11. Use of a protein as defined in claim 1 or 2 or of a gene or a DNA or cDNA
sequence coding therefor in the treatment of diseases caused by HIV, HTLV-I and/or
HTLV-IL

12. A protein as defined in claim 1 or 2 or a gene or a DNA or cDNA sequence coding
therefor, for use as a pharmaceutical.

13. Use of a protein as defined in claim 1 or 2 in the preparation of a medicament for
the treatment of diseases caused by retroviruses dependent on eIF-5A for Rev function.
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Qu lle Au dAn Lys Tyr Asp Cys Ay GQu Gu lle Leu Ile Thr 120

130 10 430 450 GIG CTG TCT
GCC ATG ACAWQSGRSISE GCA GCT GFT GCA ATC AAG GCC ATG GCA ValPGREPIEMSS o et
Thr Gu Qu Ala Ala Val Ala lle LyS Ala Met Ala 140 :

150 AAA TAA Lys End WD 9r 492

PCT/ EP96/ 00585 f'/ -24-  Cains:

1. An el F-5A nmutant protein which inhibit éev function and thus possesses

an i nhibitory phenotype with respect to Rev function, or a gene or a DNA or

cDNA sequence coding therefor. 2. Aprotein as defined in claim1 which
I s devoid of substantial endogenous el Fﬁ fynction, or a gene or a DNA or
cDNA sequence coding therefor. -3. A progéin as defined in claiml or 2

which is the el F-5AML3, el F-5AML4 or el F-5aM 3[err] protein, or a.gene or a
DNA or cDNA seﬂence codi ng therefor.
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4. .A prokazyotic or eukaiyotic host cell transformed or transfected with a
gene—gr—-a-—DNA—er cBbNA—seguence as deftmedTmm craim L or 2 in a nmanner
al'owing the host cell to express the gene or the DNA or cDNA sequence.

5. ‘A biotogically functional plasmd or viral DNA vect or | NpéiEoePOsBS gENE
or a DNA or weserse2quence as defined in claim1 or 2. 6. A prokaryotic or
eukaryotic host cell stably transfornmed or tr nsfect ed with a biologically
functional plasmd or viral DNA vector |ncI L&tgng a gene or a DNA or cDNA
sequence as defined in claiml or Jor the preparation of

a gene or a orgﬁ@ﬁ‘ﬁ?‘ I@TqF.sA'wefl ned in cl m 1 or 2 which conprises
i solating the dihg w | d-type _gene fro%ammmpr BSSI 0N
system insertingd gen to an appropriat e=cl oni ng system

t he desired msat | gene and recoveriXfg the
the cl ones havEng mut at i on. EV\D ?8625
PCT/ EP96/ 005852 30
process for th'e'pr d
conprises cult§in

i nt roduci ng

a protein as deflmed in
able nutrient cogalitio
eukaryotic hos® c® ransfected@wi th a y&&dObr
cDNA sequence as de & claimior 2in a manner all ow ng the host cell

to express the ot ei nal ly isolating the desired pol ypeptide
product of the pr !ﬂ“ﬁaﬁ Q&Mﬁ nhfmﬁaceutlc% 0000 stt-romr—TomMpTriTsSTITgTa
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togetter with at |east one pharnaceutically acceptable carrier, adjuvant or
diluéent,-or in the formof cells taken troma patrent s body and treated—t+n—
vitro prior to reinsertion. 10. Use of a protein as defined in claim1 or

2 or of a ge gg%ﬁ or cDNA sequence coding therefor in kg,g rent

of di seases fr:’gﬂse BgN'rA\etrovi ruses dependent on el F-5A for R 'F‘%%ﬁ

11. Use of a protein as defined in claiml or 2 or of a gene or a DNA or

cDNA sequence coding therefor in the tr@f8nent of diseases caused by HV,
HTLV-1 and/or HTLV-I1. 12. A protein as defined in claim1 or 2 or a gene
or a DNA or cDNA sequence coding therefor, for use as a pharnaceuti cal .

13. Use of a protein as defined in clai

rrH&gor 2 in the preparation of a
medi canent for the treatnent of diseases R4 by retroviruses dependent
on el F-5A for Rev function.

10 '
GCA GAT GAC TTG GAC TIC
Ala Asp Asp Leu Asp Phe

30
GAG ACA GGA GAT GCA GGG
Glu Thr Gly Asp Ala Gly
10

S0
ACC
Thr

Gece
Ala

TCA GCC
Ser Ala

70 80

CCA ATG

Pro Met -

TGC TCA GCA
Cys Ser Ala

110
CGG CCA
Pro

TGT
Cys

ARG ATC
Lys Ile
40

GTC
val

170
GTC CAT
Val His

CAC
His

GCC
Ala

ARG
Lys

210
GAA
Glu
70

TAT
TYX

GAT
Asp

ATC
Ile

gAc e

Cys Pro

270
CAG
Gln
20

AAT
Arg Asn

Gac
Asp

e

Phe Leu

310
CAG GAC
Gln Asp

AGC GGG GAG
Ser Gly Glu

GTA
val

370
GAG ATT GAG
Glu Ile Glu

ARG
Lys

.AAG
Gly Lys

120

Gln

10
CTG
Leu

TCT GCC ATC
Ser aAla Met
140

ACA
Thr

GAG

Val Glu

TAA

Lys End

TTA CGT AAG
Leu Arg Lys

130
GAG ATG TCT

AAT GGC TTT
Asn Gly Phe

ACT TCG AAG

Glu Met Ser Thr Ser Lys

GTT GGT
val Gly
60

ATT
Ile

230
ACT CAT
Thr His

AAT
Asn

GGC
Gly

ATC
Ile

CAG
Gln

330
GAG
Glu
110

GaC
Asp

TAC
Tyr

GAC
Asp

6T
Cys

430

GAG
Glu

GCT

Ala Ala

190
GAC ATC TTT
Asp Ile Phe

GTC
val

ATG GAT
Met Asp
80

290
GAT GGG
Asp Gly

TAC
Tyr

cer

Axrg Pro

380

Gly
130

GAG
Glu

GAA
Glu

GTT
val

GCA
Ala

ATC
Ile
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GTG
val

GTG
vVal

cTC
Leu

ACT
Thr

ACT
Thr

ccc

Pro

CTA
Leu

150
Gly Lys
50

Gly Lys

250
AAC ATC
Asn Ile

Ser
100

350

GAG
Glu

ATC
Ile

450

Lys
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GGA
Gly

GAC
Asp

Loy \ o
Leu

ATC
Ile

GCce
Ala

ATG
Met

Lys
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