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<110> Arnon, Ruth
Ho Jeon, Sung
Kayhan, Basak
BEN-YEDIDYA Tamar

<120> WNUCLEIC ACYD MOLECULES, POLYPEPTIDES, ANTISODIES AND COMPOSITIONS
CONTAIWING SAME USEFUL FOR TREATING AND DETECTING INFLUENEA

VIRUS INFECTION

<130> 27165

<l60> 22

<170> PatentIn version 2.2

<210 1
<211»> 228
<312> PRT

<213
<400>
Gln Asp
1

His His

GIn Tle

Gly Lys
50

Thr Leuw
65

Asn Glu

Cys Tyr

Ala Ser

Gly Val

130

Sexr Gly

1435

Tyr Pro

Teu Tyxr

Agn Leu

1

Fhe

Rla

Glu

s

Ile

Tle

Thr

Pro

Ser

115

Thr

Phe

Val

Ile

Tyr
185

Pro

val

20

Val

Cya

Asp

Tyr

100

Gly

Gln

Fhe

Leuw

1g40

val

Gly

Fro

Asn

Ala

Asp

85

Asp

Thr

AT

Ser

Asr

165

Gly

Gln

Asn

Asn

Asn

Leu

70

Leu

Val

Lew

Gly

Arg

150

Val

Val

Als

Influenza A virus

Asp

Gly

Ala

Pro

55

Phe

Pro

Glu

Gly

i35

Leu

Thr

His

Ser

Asn Sex

Thy Dew

25

Thr Glu

Hiz Arg

3ly Asp

Val Glu

105

Fhe Tle
120

Ser Asn

Asn Trp

Met Pro

His Pro

i85

Gly Arg
209

Thr

1o

Val

Leu

Ile

Pro

Brg

a0

Ala

Asn

Ala

Leu

Asn

170

Ser

Val

Ala

Lys

Val

Leu

His

Ser

Sex

dlu

Tvs

Tyr

155

Asn

Thr

Thx

Thr

Thr

Gln

Asp

cys

Lys

Leun

aly

Tiyg

140

Lys

Asp

Agp

Val

(72)

SEQUENCE LISTING

Leu

Ile

Ser

45

GLy

Asp

Als

Arg

Phe

125

hAryg

Ser

Asn

Gin

Ser
205

Cys

Thr

30

Sex

Ile

Gly

Fhe

Ser

110

™hr

Gly

Gly

Fhe

Glu

150

Thr

Lew

15

Asn

Ber

Asn

Phe

Ser

25

Leu

Trp

Pro

Ser

Asp

175

Lys

Gly

Asp

Thr

Cya

gin

ABN

Val

Thr

Asp

Ala

150

Lva

Thr

Arg
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C

Ser Gln Gln Thr Ile Ile Pro
210 215

Gly Leu Ser Ser Ary Ile Sex

225

230

Asp Ile,.Leu Val Ile Bsn Sex

245

Tyr Phe Lys Met Arg Thr @iy

260

Pxo Ile Gly Thr Cys I1le Ser

275

Pro Asn Asp Lvs Pro FPhe Gln
290 295

Cys Pro Lys Tyr Val Lys Gln

305

«210=
<21l:

310

Axg Asn Val Pro Glu Lys Glu
325
2
18
PRT

<212
<213

<Z20>
<223

<400

Artificial sequence

Synthstic peptide

2

Asn Ile

Ile Tyx

Asn Gly

Lys Ser

255

Gl Cys

280

Asn Val

Asn Thr

Thr Arg

Gly

Trp

Asn

250

ger

Ile

Asn

Len

Sexr

Thr

235

Leu

Ile

Thr

Liys

Lys
315

(73)

Arg Pro Trp Val
220

Ile Val Lys Pre

Ile Ala Pro Arg
255

Met Arg Ser Asp
270

Pro Asn Gly Sex
2BE

Xie Thr Tyr Gly
300

Len Ala Thr 8ly

Arg

Gly

240

Gly

Ala

Ile

Ala

Met
3zo

Ser Lys Ala Phe Ser Asn Cys Tyr Pro Tyr Asp Val Pro &op Tyr Ala

1 &

Ser Leu

<210> 3

<21l> 12

<212> FPRT

<213» Artificizl sequence
<220

<222%> Synthetic peptide
<4P0> 3

10

i5

Pro Lys Tyr Val Lys Gln Asnm Thr Leu Lys Leu Ala Thr

1

«210»
<211
<212>
«213>

<220=
<223>

<400>

5

4

1g

FRT

Artificial sequence

Synthetic peptide

4

10

I
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[

(74)

Cys Pxro Lys Tyr Val Lys Gln Asn Thr Leu ILys Leu Als Thr Sly Met
1 3 10 s

Arg Asn ¥zl

<z210> &

<211l> 1&

<212» FRT

<213> Arbificial soguence

<220
%223> Synthetic peptide

«<400> 5

Ser ala Ala Phe ¢lu Asp Leu Arg Val Leu Ser Fhe Ile Brg Gly Tyr

1 5 10 15
<210> &

«21ll> 14

<212> PRT

<213> Artificial sequence

<220
<222> Zynthetic peptide

<400 &

Glu Leu Arg Ser Arg Tyr Trp Ala Ile Arg Thr Arg Ser Gly

a2 5 io
<210> 7

«21lls 17

«212» FERT

=213> Artificial seguence

<220>
<223> Synthetic peptide

=400 7

Gly Thr His Pro Arg Ser Ser Ala ¢ly Leu Lys Asn Aap Len Leu Glu
1 5 10 is

Asn

<210> 8
<211> 25
<212 ERT

«213> Avtificial seguence

<220>
<223> Synthetic peptide

<400 8

Fhe Val Gln Asn Ala Leu Rsn Gly Asn Gly Asp Pro Asn AsSn Met Asp
1 5 ic 15

Arg Rla Val Lys Leu Tyr Arg Lys Leu Lys
20 25

<210> 9
<211> 17
<212> PRT
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(75)

<213> Artificial sequence

<2Z0>
<223» Synthetic peptide

<400> o

Phe Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gin Arg Arg Arg Phe

1 5 10 15
Val

<210> 10

«211> 21

<212> PRT

<213> Artificial sequence

<2Z20>
<223> 8ynthetic peptide

<400> 10

ala Thr Cys G¢In Glnm Ile Ala Asp Ser Gln His Arg Ser Ris Arxg Gln
1 5 10 15

Met Val aAla Thr. Thr

a0
—
«210> 11
<21l> &7
<212> RHA

=213> Artificial seguence

220>
<223>» Synthetic coligomnucleotide

<400> 11
3MRACCON CACURAAGYY COmADULYG ULCAgIULTT UCUUCCUAUN alggUTgaay ]

aFaguuas 67

<210= 12

<21l> 68

<212 DNA

<213» Artificizl sequence

<220>
<223> Synthetic oligonuclectide

<400» 12

aattaaccck cactasaggy ctgagtotea aaaccgeaat acactggttyg tatggtcgaa 50
taagttaz 68
<210> 13

«21I» 171

<212» PRT

<213» Artificial sequence

<220
<223> Synthetic peptide

«400> 13

Ser Lys Ala Phe Ser Asn Cys Tyr Pro Tyr Asp Val Pro Bsp Tyr ala
a2 5 10 15
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Ser

Glu

Tyx

65

Asn

Thr

Thr

Ser

Thar

145

Leu

Len

Gly

Ly=

50

Lys

Rsp

Rap

Val

Arg

130

Ile

Ile

<210>

<21lx

<213

213>

<220:

<223=

<400

Arg Ser
29

Phe Thr
35

Rrg Gly

Ser Gly

2sn Phe

Gln Gin

100

Ser Thr

115

Pro Trp

val Lys

ala Pro

14

i46
FRT
Artificial sequence

14

Leu

Trp

Pro

Ser

Rsp

BS

Lys

Val

Pro

Arg
165

Val

Thr

Asp

Ala

70

Lys

Thx

Arg

Brg

Gly

150

Gly

Ala Ser Ser
a5

Gly Val Thr
40

Ser Gly Phe
55

Tyr Pro Val

Leuw Tyr Ile

Asn Leu Tyr
105

Ser Gln Gin
220

Gly Leu Ser
135

Asp Ile Leu

Tyr Phe Lys

Synthetic peptide

Gly Thr Leu Glu Fhe Ile Asn Glu Gly

1

Gln

Phe

Leu

val

Thy

Asn

Sern

Asn

Gly

Gln

Ile

5

Gly Gly Ser Asn Ala Cys Ly:s

20

Arg Len

35

val Thr

Val His

Ala Ber

Ile Pxo

Asn

Met

His

Gly

85

A5T

Trp

Fro

Pro

70

Arg

Ile

25

Leu Tyr Lys
40

Asn Asn Asp

55

8er Thr aAsp

val Thr val

Gly Ser Arg

Gly

Gln

Fhe

Leu

Txp

8¢

Val

Thr

Ser

Val

Met
170

Phe
10

Arg

Asn

Gln

Ser

EQ]

Pro

Thr

Asn

Ser

Asn

7%

Gly

&ln

Ile

Arg

Ile

1538

Arg

Thr

Gly

Gly

Fhe

Glu

75

Thr

Trp

(76)

Leu Glu
Gly Gly
45
Arg Leu
-]
val Thr
Val His
Ala Ser
Ile Pro
125

Ile ger
140

Agn Ber

Tre Thr

Pro Asp

Ser Ala
45

Asp Lys
50
Glo Thr

Lys Rrg

val Axrg

Phe

30

Asn

Met

His

Gly

110

Ile

Asn

Sy

Ser

30

Tyr

Leu

Asn

Sex

Gly

Ile

Aen

Trp

Fro

Fro

35

Arg

Ile

Gly

Val
15

Gly

Fro

Leu

Gln

Leu

Asn

Ala

Leu

Asn

&0

Sex

Val

Gly

Trp

Asn
160

Thr

Phe

val

Ile

vr

80

Gln

Ber
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O

100

1cs

a7

110

Sexr Arg Ile Sexr Ile Tyr Trp Thr Ile Val Lys Pro Gly Asp Ile Leu

115

1za

125

¥al Ile Asn Ser asn Gly Asn Leu Ile Ala Pro Arg Gly Tyr Phe Lys

130

Met Arg
145

<210
<211>
<212
<R13>

<220>
=223>

<t 00>

5
130
PRT

135

Artificial sequence

Synthetic peptide

15

@ly Thr Len Glu Phe Ile

1

3ln Asn Gly

Phe Sor

Arg
35

Lew Asn val

Single strand DNA cligonwcleotide

5Q
Trp Gly Val
65
Val Gln Ala
Thr Ile ile
Ser Arg Ile
115
Val Ile
130
<2ib> 14
=21l> 20
<212> DNR
<313>
<22{»
<2i3>
<4Q0> 16

L3

Asn

Gly Zer ARsn Ala

2Q

Leu Asn Txp Leu

Thr

His

Ser

Fro

100

Sar

Met

His

Gly

85

Asn

Ile

Fro

Pro

T0

Arg

Ile

Tyr

aattaaccck cactaaaggg

<210> 17
«Z1i> 18

Asn

Ser

val

Gly

Trp

Artificial sequence

Glu

Cys

Tyr

40

Asn

Thy

Thr

Ser

Thr
12p

Gly

Lys

25

Lye

Asp

Bep

Val

Arg

105

Tle

Phe

Arg

Ser

Asn

Gln

Ser

20

Pro

Val

Thr

ely

Gly

Phe

Glu
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Box Ne. II Observations where certain clnims were found unsearchable (Continuation of item 2 of first sheet)
This intematione! search report hes not been established in resped of certain ¢laoms under Article 17(2)Xa) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required 1o be searched by this Authority, ramely:

2. D Claims Nos.:
because they relate to parts of the internztional application that do not comply with the preseribed requirements 1o such
an extent that no meaningful intemstional search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(8).

Box No. II1  Observations where unity of invention is lacking (Continuation of item 3 of flrst sheet)

This International Scarching Authority found multiple mventions in this intemational application, as follows:

Please Sce Continuation Sheet

1. D As all required additional search fecs were timely paid by the applicant, this intemational scarch report covers all
scarchable claims,

2 D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of any additional fees, .

3. D As only some of the required additional scarch fees were timely paid by the applicant, this intemational search report

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

4. K‘ Mo required additional search fees were timely peid by the applicant. Consequently, this intemational search report is
restricted to the imvention first mentioned in the claims; it is covered by caims Nos_: 1-13,25-37,39-51 and 157

Remark on Protest D The additional search fees were accompanied by the applicant’s protegt and, where applicebie, the
payment of a proted fee. )
D The additional search fees were accompanied by the applicant’s protest but the applicable protest fec
was not paid within the time limit specified in the invitation.
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Continuation of ltem 4 of the first sheet:
Title exceeds 7 wonds,

New Title: Compasitions of Nucleic Acids for Treating and Detecting Influanza Virus

BOX H1. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
This application contains the fllowing inventions or groups of inventions which are not so linked as to form a single generd inventive
concepl under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group 1, claims 1-13, 25-37, 39-51, and 157, drawn to a polynucleotide thet specifically binds an mﬂmvmpolypcpudc. a
pharmaceutice] composition comprising the polymucleotide, and an article-of- manufacture comprising the composition.

Group I, claims 14-24, drawn to a method of generating a polynucleotide that specifically binds an influenza virus polypertide.

Group I, claims 25, 38, 39, 52, 53, end 89-101, drawn to a pharmaceutical composition conprising an antiviral agent conjugated to 8
polynucieotide that specificelly binds an influenza virus polypeptide.

Group IV, claims 54-68, drawn to a method of treating or preventing influenza virug infection usmglhe polynucleotide that specifically
binds an influenza virus polypeptide.

Group V, claims 68-78, drawn to a method of identifying influenza virus in a biological sample using the polynucleotide thet specifically
binds an influenza virus polypeptide.

Group V1, claims 79-88, drawn 1o a method of targeting an antiviral agent to m influgnza virus infected tissue comprising administering
the antivirel agent conjugated io the polynuclcotide that specifically binds an influenea virus polypeptide.

Group VI, claims 102-113, drawn to & polypeptide comprising an amino acid sequence at least 6% homotogous to SEQ ID NO: 13, and
pharmaceutical composition comprising the polypeptide.

Group VHI, claims 114-120, drawn to an antibody or antibody fragment against a polypeptide thet iz at least 60% homologous to SEQ ID
NO: 13,

Group IX, claims 121-126, and 129-134, drawn to a polynucleotide encoding a polypeptide that is af least 60% hamologous to SEQ ID
NO: 13, e nucleic acid construct comprising the polymiclestide, and a pharmsceutical composition comprising the polymcieotide.

Group X, claims 128, drawn to 2 host cell comprising a nucleic acid construct comprising the polynucleotide encoding 2 polypeptide that is
at least 60% homolozous to SEQ ID NO:; 13,

Group XI, elaims 135-140, and 141, in part, drawn 10 a method of treating or preventing influcnza virus infection comprising providing
polypeptide that is at least 60% homologous to SEQ ID NO: 13.

Group XII, claim 141, in part, drawn to a method of treating or preventing influenza virus infection comprising providing the
polynucleotide encoding & polypeptide that is at teast 60% homologous to SEQ [DNO: 13.

Form PCTASA/210 (extm sheet) (April 2005)
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Group X714, claims 141, in part, drawn to a method of treating or preventing influenza virus infection comprising providing a polypeptide
in combination with the polynucleotide encoding the polypoptide.

Group X1V, ciaims 142-147, and 148, in pert, drawn to a method of treating or preventing influenza virus infection comprising, providing
an antibody or antibody fiagment against a polypeptide that is at Jeast 60% homologous 1o SEQ ID NO: 13.

Group XV, claims 148, in pert, drawn lo & method of treating or preventing influenza virus infection compeising providing zn antibody or
antibody fragment in combination with a polynusleotide encoding the antibody or antibody fragment.

Group XVI, claims 149-156, drawn to & method of identifying influenza virus in a Imlognml sample using an antibody or sntibody
fragment.

This application contains claims directed to more than one specics of the generic invention. These species are deemed fo back unity of
invention because they are not so linked as to form a single general inventive conoept under PCT Rule 13.1.

Tn order for morc then one spesics io be examined, the appropriate additional examination foes must be paid. The species are a5 follows:

For Groups 1-V1, IX, X, and XII-XIV, Applicant is ;equued 10 select a specific nucleie acid sequence, as exemplified in claims 2, 26, 40,
S5, 90, and 157, as well 85 a specific Larget polypeptide, as excmplified in claims 4, 5, 15, 28, 29, 42, 43, 57, 58, 71, 72, 81, 82, 92, and 93.

For Groups VIL VIN, XI, and XIII-XVI, Applicant is required to select a specific amino acid scquence as exemplified in claims 163-107,
109-113, 115-120, 130-134, 136-140, 142-147, and 150-154.

For Groups 1T and V1, Applicant is required to scleat a specific antiviral agent as cxemplificd in claim 53.

Continuation of B. FIELDS SEARCHED Itemn 3: '
MEDLINE, WEST: influenza RNA sptamer, influenza nucleic acid detection, hemaglutinin probe, sialic acid receptor detection; STIC:
SEQIDNO:11

Form PCT/ISA/210 {extra sheer) (April 2005)
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