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<120> Methods for testing and producing negative—sense RNA virus

vectors with attenuated capability for particle—formation
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<140>
{141>
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{160> 38
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211> 10

<212> DNA
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20>
<223> Description of Artificial Sequence: artificially

synthesized sequence

<400> 1

ettteacecet

210> 2
211> 15
{212> DNA

{220>
<223> Description of Artificial Sequence: artificially

synthesized sequence

400> 2

tttittettac tacgg

<2102 3
c 211> 18
212> DNA

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
E (213> Artificial Sequence
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

E<213> Artificial Sequence

[

[
(<220
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{
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L
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L
L
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{%23> Description of Artificial Sequence: artificially

synthesized sequence

400> 3

cggcegeaga tettcacg

Q10> 4

211> 39

<212> DNA

213> Artificial Sequence

220>
223> Description of Ariificial Sequence: artificially

synthesized sequence

<400> 4

gaaacaaaca accaatctag agagcgtatc tgactigac

210> 5
211> 39
(212> DNA

[
: <213> Artificial Sequence

L
L

L <290>
[

[ <223> Description of Artificial Sequence: artificially

{
L

synthesized seguence
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c <400> 5

E gicaagicag atacgetcte tagattiggit gttigitic 39

[

[

[ 210> 6

[

o 211> 31

[

[ <212> DNA o
E {13 Artificial Sequence

[

[

o <2200

[

[ {923> Description of Artificial Sequence: artificially

E synthesized sequence

[ 20
[

o 400> 6

[

[ attacggiga ggagegetgt fcgageagga g 31

[

[

L210> 7

[

r £211> 31

[

- <212> DNA 30
E (313> Artificial Sequence

[

[

r 220>

[

[ £993> Description of Artificial Sequence: artificially

: synthesized sequence

[ 40
[

[

[

400> 7



reteetgeticg aacageectc cicaccgtaa t
[
[

E<210> 8

[4211> 33
[

[ <212> DNA

[
(<213> Artificial Sequence

L
[

E {2200

(62)

JP W02003/7/025570 Al 2003.3.27

31

0 €993> Description of Artificial Sequence: artificially

synthesized sequence

{400> 8

210> 9

[ <212> DNA

[
0 <213> Artificial Sequence

L
C

E {220

ggggeaatca ccatatccaa gateccasag acc

33

[ £293> Description of Artificial Sequence: artificially

[
synthesized sequence

[
[
[
E 400> 9
[

getctttggg atcitggata tggtgaitge cec
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<210> 10

<213 31

<Z12> DNA

213> Artificial Sequence

{2200
<223> Description of Artificial Sequence: artificially

synthesized sequence

<400> 10

catgetctgt ggtgacaace cggactagge gttaica

<210p 11
211> 37
<212> DNA

{213> Artificial Sequence

{2207
223> Description of Artificial Sequence: artificially

synthesized sequence

400> 11

tgataaccce tagiccgggt tgicaccaca gageatg

<2107 12
<2115 41
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<212> DNA

{213 Artificial Sequence

<2200

<223> Description of Artificial Sequence: artificially
synthesized sequence 10

<460> 12

ctigtciaga ccaggaaatg aagagtgeaa ttggtacaat a 41

<2107 13
<2117 41 20
<212> DNA

<213> Artificial Sequence

{2200
<223> Description of Artificial Sequence: artificially

30
synthesized sequence

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ <400) 13

[

r tattgiacca attgeactet tcatitectg gtetagacaa g 11
[

[

E <2105 14

L <211 13

[
0 <212> PRT

40

[
-, <213> Arlificial Sequence
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{2200
223> Description of Artificial Sequence: artificially

synthesized sequence

<400> 14
Met Ala Asp Ile Tyr Arg Phe Pro Lys Phe Ser Tyr Glu
I 5 10

210> 15

21> 12

{212> PRT

<213> Artificial Sequence

220>
<223 Description of Artificial Sequence: artificially

synthesized sequence

<400> 15
Leu Arg Thr Gly Pro Asp Lvs Lys Ala I1le Pro His
{ 5 10

<2107 16
Q11> 13
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: <212> PRT

E 213> Artificial Sequence

{
L

[ <2200
[
r <223> Deseription of Artifieial Sequence: artificially

synthesized sequence

{400> 16
Asn Val Val Ala Lys Asn Ile G&ly Arg Ile Arg Lys Leu

[
[
[
[
[
[
[
o1 9 10
[
[
[
[

0 <210> 17

S 1> 34

- <212> DNA

0218 Artificial Sequence

{
L

[
- 220>
E <923> Descriplion of Artificial Sequence: artificially

synthesized sequence

[
[
[
[
[ <4000 17
E tcgacaccag giatttaaat taattaaicg cgag
[
[

£ <210> 18
{
<211 34
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<212> DNA

213> Artificial Sequence

{220>
<223> Description of Artificial Sequence: artificially

synthesized seguence 10

<400> 18

ctagetegeg attaattaat ttaaatacct ggig 34

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

E 210> 19
L 11> 39 #
[

[ <212> DNA
[

0 213> Artificial Sequence
[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

{2207
<223> Description of Artificial Sequence: artificially

30
synthesized sequence

<400> 19

gitctatett cctgacteta tagacctpga cacgetiae 39

-<210> 20 40
[<211> 39

[

[ <212> DNA

[
c <213> Artificial Sequence
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<2200
<223> Description of Artificial Sequence: artificially

synthesized sequence

<400> 20

gtaagcgigt ccaggtictat agagicagga agatagaac

210> 21
21> 43
<212> DNA

<{213> Artificial Sequence

220>
<223> Description of Artificial Sequence: artifiecially

synthesized sequence

<400> 21

ctacctaltg agececitag ttgacgaaga taaagatage cta

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ 210> 22

[

r 211> 43

[

[<212> DNA

E<213> Artificial Sequence

C
L

0 <2200
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223> Description of Artilicial Sequence: artificially

synthesized sequence

406> 22

tageetatet ttaicitcgt caactaageg getcaatage tag

{2100 23
11 41
{212> DNA

{2200
<223> Description of Artificial Sequence: artificially

synthesized sequence

[
[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

. C213> Artificial Sequence
[

[

[

[

[

[

[

[

[

[ <400> 23
[

[ caagataate gatcagglaa agagagtaga gtetotegega g
[

[

E 10> 24

11> 41

[

[ <212> DNA

[
c <213> Artificial Sequence

L
L

L <2200
[

[ <223> Description of Artificial Sequence: artificially
[
3 synihesized sequence

43

4]
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o <400> 24
E cteccagaga ctetactete tttacctgat cgatiatett g 41
[
[
[ 210> 25
[
r 211> 38
[
: <212> DNA 10
E 213> Artificial Sequence
[
[
[ <220
[
[ <228> Description of Artificial Sequence: artificially
E synthesized sequence
[ 20
[
[ <400> 25
[
[ ¢lcaaacgea tcacgiclet tiecctecaa agagaage 38
[
[
[ <210> 26
[
r <211> 38
[ 30
0 212> DNA
E {213> Artificial Sequence
[
[
r 220>
[ .
<223> Description of Artificial Sequence: artificially
synihesized sequence 40

C
[
L
C
L
L

<400 2%



C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{

L
C
L
L
C

L
L

{
L
C
L
L
C
L
L

(71) JP W02003/025570

getictettt ggagegaaag agacgigats cgitigag

{210 27
211> 48
<212> DNA

(213> Artificial Sequence

220>
{223> Deseription of Artificial Sequence: artificially

synihesized sequence

400> 27

agagtcactg accaactaga icgigeacga ggeatcctac catectica

<210> 28
<211 48
<212> DNA

218> Artificial Sequence

{2200
<223 Description of Artificial Sequence: artificially

synthesized sequence

400> 28

tgageategt aggatgecic gtecacgaic tagitggica gtgactcet

Al 2003.3.27
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c <210> 29

<211 55

E <212> DNA

[ <213> Artificial Sequence

[

<2200

€223 Description of Artificial Sequence: artificially

synthesized sequence

[
[
[
[
[
[
[
[
[
C <400> 29

E ictegagicg ctegotacga tgaaaaagee tgaactcace gegacgtetg tegag %)
[

[

0 <210 30

[

. <21y 83

E {212> DNA

{213 Artificial Sequence

220>
223> Description of Artificial Sequence: artificially

synthesized sequence

<400> 30

aatgcatgat cagiaaatta caatgaacal cgaaccceag agtceegeet attcetttge 60

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ ccteggacga gtgetgegge gte 83
[

[

[

- <10 31
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211> 22
<212> DNA
<213> Artificial Sequence

<2205
{223> Description of Artificial Sequence: artificially 10

synthesized sequence

<400 31

ccaatctacc atcagcaica gc 22

210> 32 20
Q211> 21

<212> DNA

213> Artificial Sequence

220>

{223> Description of Artificial Sequence: artificially

30

svnthesized sequence

<4007 32
ttccecttcat cgactatgac ¢ 21
40
210> 33
0 <211> 22
E {212> DNA

C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
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c <213> Artificial Sequence

L
L

E {220>
£293> Description of Artificial Sequence: artificially
synthesized sequence
10
{400> 33

agagaacaag actaaggeta cc 22

<2107 34
<211> 54
<212> DNA 20

{213> Artifiecial Sequence

293> Description of Artificial Sequence: ariificially
svnthesized sequence

30
<4005 34

tcicgagteg cicggtacga iggccaagit gaccagigee gttccggtge teac 54

<210> 35

2EL> 85

<212> DNA

{213> Artificial Sequence

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
E {2205
[
[
[
[
[
[
[
[
[
[
[
[
[
[ 40
[

[

[
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<2200
[ ..

223> Description of Artificial Sequence: artificially

synthesized sequence

{400, 35
aatgeatgat cagtaaatta caalgaacat cgaaccccag agicccgete agicetegete 60 0

[
[
[
[
[
[
[
[
E etcggecacg aagtgeacge agtitg 85

[

[

0 210> 36

[

c QN> 24

E {212> DNA

[ £213> Artificial Seguence 20

L
C

[
<2205
{223> Description of Artificial Sequeﬁce: artificially
synthesized sequence
400> 36 30

cagaigaact tcagggicag etiig 24

210> 37

211> 21

<212> DNA

<213> Artificial Sequence

[
[
[
[
i
[
i
[
[
[
[
[
i
[
i
[ 40
[

[

[

[

- <220
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{223> Description of Artificial Sequence: artificially

synthesized sequence

400> 37

tgegtgaatg agagaatcag ¢ 21

{210> 38
11> 16
<212> PRT
<213> Sendai virus

<4007 38

Lys Ala Cys Thr Asp Leu Arg Ile Thr Val Arg Arg Thr Val Arg Ala
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Int.cl’ GO1N33/53, Cl2N15/86, C12N15/45, Cl2N7/01
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

" Relevant to claim No.

X MOTTET, G. et al., Characterization of Sendai
virus M protein mutants that can partially
interfere with virus particle production. J. Gen.
Virol. 1999, vol.80, Pt.11, pages 2977 to 2986

X MOTTET, G. et al., A Sendai virus vector leading
to the efficient expression of mutant M proteins
interfering with virus particle budding.
Virology 1996, Vol.221, No.l, pages 159 to 171

X STRICKER, R. et al., The Sendail virus matrix
protein appears to be recruited in the cytoplasm

1-20

by the viral nucleocapsid to
assembly and budding.
J. Gen. Virol. 1994,
1042

Vol.75,

function in viral

Pt.5, pages 1031 to

Further are listed in the of Box C.

[] See patent family annex.

® Special categories of cited documents:

“A”  document delining the generat state of the art which is not
considercd to be of particular relevance

“E”  carlier document but published on or after the international filing
date

“L*  document which may throw doubts on priotity claim(s) or which is
cited to establish the publication datc of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later
than the priority date claimed

“T"  later document published after the international filing date or
priority date and not in conflict with the application but cited to
understand the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“¥”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combincd with one or more other such documents, such
combination being obvious to a person skilled in the art

“&"  document member of the same patent family

Date of the actual completion of the international search
12 December, 2002 (12.12.02)

Date of mailing of the international search report
14 January, 2003 (14.01.03)

Name and mailing address of the ISA/
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Facsimile No.
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GOMEZ-PUERTAS, P. et al., Influenza virus matrix
protein is the major driving force in virus budding.
J. Virol. 2000, Vol.74, No.24, pages 11538 to 11547

MEBATSION, T. et al., Matrix protein of rabies
virus is responsible for the assembly and budding
of bullet-shaped particles and interacts with
the transmembrane spike glycoprotein G.

J. Virol. 1999, Vol.73, No.l, pages 242 to 250

CATHOMEN, T. et al., A matrix-less measles virus
is infectious and elicits extensive cell fusion:
consequences for propagation in the brain.

EMBO J. 1998, Vol.17, No.l4, pages 3899 to 3908

KONDO, T. et al., Temperature-sensitive phenotype
of a mutant Sendai virus strain is caused by its
insufficient accumulation of the M protein.

J. Biecl. Chem. 1993, Vol.268, No.29, pages 21924
to 21930

LI, H. 0. et al., A cytoplasmic RNA vector derived
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gene transfer and expression. J. Virel. 2000,
Vol.74, No.l4, pages 6564 to 6569

WO 00/70070 Al (DNAVEC Research Inc.),
23 November, 2000 (23.11.00),

& AU 200046146 A & EP 1186667 Al
& KR 2002014786 A & CN 1355851 A

GAROFF, H. et al., Virus maturation by budding.
Microbiol. Mol. Biol. Rev. 1998, Vol.62, No.4,
pages 1171 to 1190

TAKIMOTOQ, T. et al., Role of matrix and fusion
proteins in budding of Sendai virus.

J. Virol. 2001. Dec., Vol.75, No.23, pages 11384
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INTERNATIONAL SEARCH REPORT International application No.
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Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

[[] Claims Nos.:
‘because they relate to subject matter not required to be searched by this Authority, namely:

2. [] Claims Nos.:

‘because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. ] ClaimsNos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Y Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this i ication, as follows:

The invention as set forth in claim 1 relates to a method of examining
the ability to form grains of a (-) strand RNA virus vector involving the
step of detecting the aggregation of M protein on cell surface in cells having
the (-) strand RNA virus vector transferred thereinto. In contrast, the
invention as set forth in claim 21 relates to a recombinant (-) strand RNA
virus which has a functional M protein but lacks a sequence encoding the M
protein in the genome thereof, while the invention as set forth in claim 22
relates to a recombinant (-) strand RNA virus wherein a specific amino acid
in a specific protein encoded by the (~) strand RNA virus genome has been
substituted by another amino acid. (Continued to extra sheet.)

|_—_| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

claims.

2. [] Asall searchable claims could be scarched without cffort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fecs werc timely paid by the applicant, this international search report covers

only those claims for which foes were paid, specifically claims Nos.:

Neo required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1 to 20

Remark on Protest |:| The additional search {ees were accompanied by the applicant’s protest.

I:’ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)
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Continuation of Box No.II of continuation of first sheet(l)

Thus, these inventions cannot be considered as forming a single general
inventive concept.

Such being the case, the inventions as set forth in claims 1 to 33
are classified into 3 groups of inventions, i.e., the inventions as set
forth in claims 1 to 20, the inventions as set forth in claim 21 and
parts of claims 26 to 33, and the inventions as set forth in claims 22
to 25 and parts of claims 26 to 33. These groups of inventions are not
considered as relating to a group of inventions so linked as to form
a single general inventive concept.
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