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illi[ﬂ' CUG-L CCG-PLS CAG-RO CGG-R G
4
I AUU-LV ACU-IVAT  AAU-NVGM  AGU-5G6 | U
R A AUC -1V ACC-ATI AAC-NGS AGC-5G C
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®2
AT HA HAO—FEERIZHAAENBmR-16 OMREFEEF|

miR-16

5'-UAG CAG CAC GUA AAU AUU GGC G-3'

IIES
1

miR-16MMREX L A FFEZF|

5'-C GCC AAT ATT TAC GTG CTG CTA-3'

miR-16DMRE+1 X LA F R EL 3]

s

v
(7=/B2~9)

5'-CGC CAA TAT TTA CGT GCT GCT A-3'

e o RSES A i b Sl ;. i

K AN L L V L L

AL HHARRL 1
(3—F$H)

5-AAG GCA AAC CTA CTG GTC CTG TTA-3

AL T HHAERGI
(MRE$EIZ&H>Ta—F&hd
FS/EEERE))

K AN L L L L L

A2V IUHPHARR
(MRESH)

5'-AAG GCC AAC CTA TTA GTG CTG CTA-3

N AELLVLL

(73/8439~445) 22
~ “~ > x| ?L

1 ;_1’;5“ FHAZML2 5'-AAT GCA GAA TTG TTA GTT CTA CTG=8' | 23

AL IO FHAR G2

(MRE#flz&>Ta—F&h3 N A E L L V L L 24

7S/BEI)

Ef IVIJF\?E)[;ﬁI)/ THABI2 5'-AAC GCC GAA CTA TTA GTG CTG CTA-3' | 25

EHEHHBRIRILE— —30.1 kcal/mol
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AcHES

miR-17

5'-CAA AGU GCU UAC AGU GCA GGU AG-3

2

miR-1 70)MRES(7I/71'9:Fﬁﬂﬁu

5'-CT ACC TGC ACT GTA AGC ACT TTG-3'

26

£ 7 REe5]

0

AT HPBIEME Y F 28
(F=/F374~381)
~ ~ S X ‘I.
Er;_jﬁéél)’ FPB1ET 5-GCA AGC ATT GAT TTG AAA TAT TTC-3' | 29
AN IHPB1ERMHL1
(MRE$HIZ&->Ta—KEhd A S 1 DL K Y F 30
73 /EERD]) L
Z{Jpejélégl)/ YPBIALT 5'-GCC AGC ATT GAT CTT AAG TAC TTT-3' | 31
FHEBHTRILF— -26.3 kcal/mol
AT FPBT1EfLI2
(7S/B4418~424) vievstit 32
~ -~ e ‘I_
Er;_jffj%/ YPB1#HL2 5-GTA TTA GGC GTC TCC ATC CTG-3 33
AL IoTPB1ER2
(MREHIZ&->Ta—Fand V L G VS I L 34
?E/mmif o
I a -
s 5-GTG TTG GGT GTA AGC ATT TTG-3 35

THHHIRILE—

—23.2 kcal/mol

36

SR = -
(75 /84677 ~683) T s arRGVL

< NPT R
4:7—7|3§)J FPBIERML3 5'-ACA AGT CAA AGA GGA GTA CTT-3' 37
AT PB1ERL3
(MRE$IZ&»T3—Kahbd T S @ R G V L 38
7S/BEI)
thnjgélégl)/ FPB1AHML3 5-ACC AGC CAA AGA GGC GTT TTG-3 39
EHNEHHAIRAILFT— -20.0 kcal/mol
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O0oao
=4
AN ITHA HAS—FEBRICHAAENDMIR-19DMREFEF]
[ k=
miR-19 5-UGU GCA AAU CUA UGC AAA ACU GA-3 3
miR-19DMREX 7L 4 FFEE5I 5'-TC AGT TTT GCA TAG ATT TGC ACA-3’ 40

AT IV FHASRGI

—TCAGTTT TGC ATA G

S i enp2) ADADTTI G I 42
{;jﬂ‘g“ FHARML T 5-GCA GAT GCA GAC ACA ATA TGT ATA-3' | 43
AUV I FHAEL T
(MREfRIZ&>Ta—Fahbd A DADTTIO C!I 44
ZS/BES)

Erl\';gégﬁ;?/#HAan‘l 5'-gce agt get gac aca att tge ata—3’ 45

EHHHRITRILE

-19.3 kcal/mol

1T FHABE 2
(73 /E8561~568) staecrRtEC 19
-~ ~ Xr| 'il-
Er;_jlf'é;f FHARMIL2 5-TCT TTG CAG TGC AGA ATA TGC ATC-3' | 47
AT I HFHAERGI2
(MREfHIZ&>Ta—FK&hd S L Q@ C R I C1 48
Rt
LI HFHABREL 2 " S
(MRE$) §'-tct ttg cag tge agg att tge ata—3 49
EIZT‘JE HIRILE— —24.2 kcal/mol

(7~/E§327~314) L RMVTGILR 50
Er;_jégﬁI)JﬁHA AB{L3 5-TTG AGG ATG GTT ACA GGA CTA AGG-3’ 51
AT IILIVUHFHARLS
(MREfIC&>Ta—Kzhbd LRMV TGLR 52
?E/&Eﬂﬁll_)w -

I IV FHARES N -
(MRE$H) 5'-ttg cgu atg gtC aca ggt ttg cge—3 53
EHEHHIRILT— —-22.4 kcal/mol

gooooaad

10

20

30



ogogoano

(31) JP 2012-519484 A 2012.8.30

=5
AN THFA M1aA—REEERNIZ#HAAEN BmIR-25DMREFREF]
ByEE
miR—25 5-CAU UGC ACU UGU CUC GGU CUG A-3' 4
miR-25OMREX T LA FFEL31 5-T CAG ACC GAG ACA AGT GCA ATG-3' 54
miR-25MDMRE+1 X2 L ZFFEEF] | 5-TCA GAC CGG GAC AAG TGC AAT G-3’ 55

AT HFM1ERL
(FE/F111~118) .

0

G A K ET S L S

A TILIUFMTER L1
(a—FfH) ,

5-GGG GCC AAA GAA ATC TCA CTC AGT-3'

AT ILIFMIER L
(MRE$#IZ&->Ta—Kr&h
T3 /EEERE) :

G A K E 1 § L S8

AT HFMER
(MRE$#)

5'-ggt gcc aaa gag ata agt geca agt—3’

EHHHAIRILE

-27.7 cal/mol

AT FMIE L2
(75/52127;\*13314) 'Y NR MG AWV 60
Ef;_?éléﬁl)/"j'M‘l Az 2 5-ATA TAC AAC AGG ATG GGG GCT GTG-3’ 61
AT HFMI1ER L2
(MRE$HIZ&k>Ta—F&hb I Y NR M G A V 62
zi/mﬂfllzj_ a7

UIILIHFM1ERL2 - ,
(MRES&) ‘ 5'—ata tac aac agg atg ggt gca gtg—3 63
THEHBIRILF— —24.0 keal/mol
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O0oao
=6
A2V THA PA1O—REERNIZH A A EN AmIR-34DMREELF
EIEE
miR—34 5-UGG CAG UGU CUU AGC UGG UUG U-3’ 5
miR-34DMREXZ LA F KB 5-A CAA CCA GCT AAG ACA CTG CCA-3’ 64
miR-34DMRE+1 X5 L 74 FFEE5] | 5-ACA ACC AGC TAA GAC ACT GCC A-3’ 65

AT HPATERL1
(FS/F8426~433)

D ET G E D V A

66

AT HFPATERBE
(O—F8)

5'-GAT GAG ATT GGA GAA GAT GTG GCT-%

67

AL FPATERALI
(MRES#IZ&»Ta—Fansd
TS/ EFRT)

D EI G E D V A

68

ATV FPATERMEL
(MRE$#)

5'—gat gag atc ggt gaa gac gtt gcc—3’

69

E#HBIRILE—

AV LI PATERGI2

G KV ¢C R TL L

(73/B634~641) o
Er:’_jlﬁlgﬁ;J FPATEN L2 5'-GGG AAG GTC TGC AGG ACT TTA TTA-3 71
AV ILTHPATERMZ2
(MRES#(Z&->Ta—Fah3 G KV C¢CRTLL 72
UIILIPPATERE2 . o
(MRESY) 5'-ggc aag gta tgt agg aca ctg tta—3 73
EXRHHRIRILE— —25.6 kcal/mol
i
AV TILTHFPATERLI2
(F5/F£709~716) SFLTHALS ™
~ ~ S 7| Tl.
Ef:flf'éal)/ TPATGRML2 §-TTC TTC CTT ACA CAT GCA TTGAGT -3 | 75
ATNLIVHFPATERRE2
(MRE#z&->Ta—F&h3 S F L THATL S 76
FS/EES) ___
{Jgégﬁ%'/*pr‘l A2 5'-ttc ttc ctg act cat gea ctg tca—3' 77
EHBRIRILE— —24.2 kcal/mol
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(33)
ooonD
AT HA HAO—RS miR-92DMRE
[ B
miR-92 5'-UAU UGC ACU UGU CGC GGC CUG-3' 6
miR—QZO)MRER?DT?‘FEF‘J 5'-CAG GCC GGG ACA AGT GCA ATA-3 78

£ QCAGGC CGG GAC AAG

.

AT IV HFHARR A
(PS/Bh68~74) e teKrKoent 80
~ ~ 3 ‘I-
E‘;f,f[fﬁl)/ FHARR 1 5-CTA CAA TTG GGG AAA TGT AAC-3' 81
A2 IILTUHFHAERBLI
(MRE$#IZ&>Ta—K&hd Q L G K C N I 82
45/@35%2 o
VI ILIFHASRML 1 . o
(MREfﬁ) 5'—cta cag ttg ggg aag tge aat—3 83
EHBHHIRILE —26.1 kcal/mol

EHEHAIRILE—

L VvV S L G A

ATV I FHAEREL2 —
(73/8195~201) N AY VS VY 84
Ef;flflgﬁ:';“ FHAGRML2 5-AAT GCT TAT GTC TCT GTA GTG-3' 85
AT IILIHFHAERRI2
(MRE#EIZ&E>TI—FEh3 N A Y V S V V 86
Zs/&”ﬁaaﬂjzf . :

VI FHAERML2 . o
(MRE$4) 5'-aac gcc tat gta agt gta gta=-3 87

—20.0 kcal/mol

(73/E526~532) 88
Er:lj—jlfl;ﬁl)/ FHARMLS 5-TTG GTC TCC CTG GGG GCA ATC-3 89
AT ILTFHARRELS
(MRE$IZ&>Ta—F&ns L VS L G A1 90
zE/EE_EW-)U: 7

DI FHARNLS , .
(MRE$Y) 5'-ttg gtc agt tta ggt gca ata—3 91
EHEHBAIRILE— ~-24.9 kcal/mol
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Ooooo
X &8
A7V HA NS1a—REBAIZEEAAEN DmiIR-920OMREEEF
FRIES
miR-92 5'-UAU UGC ACU UGU CCC GGC CUG-3’ 6
5'-CAG GCC GGG ACA AGT GCA ATA-3' 92

miR-92MMREX I LA FKEFI
. w 3

miR—93 D MRE+1 ROb?J'?FEE?IJm

LTINS TE
COREANmE [ a5 v z

~ ~ Xr| ‘I-
E{:fﬁ'g/ FNS T T 5-AAA GCA AAC TTC AGT GTG ATT-3 95
AL YNS1ERL
(MRESRIZ&->Ta—F&h3 K AN F S V 1 96
TE/FEFR )

~ ~ > x| -‘l-
{Jgég.;zﬂl\ls‘] BRfz 1 5'—aag gec aac ttc agt gta ata—3’ 97
15 IxR)LE— 239 k

~ -~ 3| .il-
Lo [ f 1 e o A 2

~ ~ S ey ‘I-
Ef;_jif'é;)/ FNS TR M2 5-TTC ACC GAA GAG GGA GCA ATT-3' 99
A2 TIILITFNS1ER 2
(MRE$HIZ&k>Ta—F&hd F T E E G A 1 100
FS/EEERH])

~ ~ 3| N
ErMJ;E}l;ﬁJ;/-H:NS.I HRI2 5'-ttc acc gag gaa ggt gca ata—3’ 101
EHEHEHIRILE— —24.7 kcal/mol

Ooooooo
oo0ooo
AT HA NPO—REE
o5 &5
miR-93 5-CAA AGU GCU GUU CGU GCA GGU AG-3' 7
miR-93DMREXZ L A FF 23 5-CT ACC TGC ACG AAC AGC ACT TTG-3 102
5-C TAC CTG CAC GAA CAG CAC TTT G-3'

103

A TILIUHFNPERHEL1
G B62~09) T 1ERMVL S 104
Ef:f'fg;“ FNPERLT 5'-AGA ATA GAG AGA ATG GTG CTC TCT-3' | 105
AT I HFNPERRL1
(MREf[Z&»>Ta—F&hd T 1 E R M V L S 106
zs/maﬁuzf -

ST FNPEIR - —
(MRESE) 5'-aca att gaa cga atg gta ctt tet-3 107
EHBEHRIRILE -23.8 kcal/mol

~ anL
(75/&258-»225) F L ARSATLI 108
zf;_jlf'éal)“ YNPaifz2 5-TTT CTG GCA GGG TCT GCA CTC ATA-3' | 109
AT ILIUHFNPERHLI2
(MRES[Z&>Ta—F&nd F L AR S A LI 110
zs/ﬁ‘z‘ﬁaﬁ% -
LT FNPER L2 , _,
(MRE$%) ‘ 5'—ttc ctt gca cgg tca gea ctt ata—3 111
EFHBEHIRILE— —32.1 kcal/mol
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miR-92 0.12% 0.01%
miR-93 1.7% ND
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N 5 TGAAATTCTGGGAGCATGAC-3’ 135
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:g:cdintlnr::‘s::h(ihs ﬂjs;c?ﬁ:zl)mlmn date of another cittion gr other wym mml ofpa_n.icular N : the claimed i jon cannot be
5 | e . comsidered 10 involve an inventive step when the document is
“O"  docwment referring 1o an oral disclosure, use, exhibition or other combined with ane or more other such documents, such combination
means being obvious to a person skilled in the ant
“Pd Ppublished priortothe i ional filing date but later than  « g i
the priority date claimed &" document member of the same patent family
Date of the actual completion of the intemational search Date of mailing of the intemational search report
03 August 2010 (03.08.2010) 3 0 AU G 2010
Namne and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: 1SA/US, Commissioner for Patents Lea W. Young
P.Q. Box 1450, Alexaniria, Virginia 22313-1450
o PCT Helpdesk: 571-272-4300
Facsimile No. 571.273-3201 PCT OSP: 571-212-T774

Form PCT/ASA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US 10400708
Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any auclectide and/or amine acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

on paper
in electronic form

b. (time)}
N7
’A‘ in the international application as filed
together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2, D In addition, in the case that more than one version or copy of a sequence listing has been filed or furished, the required

statements that the information in the subsequent or additional copies is identical 10 that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments;

Form PCT/15A/210 (continuation of first sheot (1)) (July 2609)



(57) JP 2012-519484 A 2012.8.30

INTERNATIONAL SEARCH REPORT Intemational application No.
PCTAJS 10/00709
Box No. 11  Ohscrvations where certain claims were found hable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons:

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

2. D Claims Nos.:

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

3, D Claims Nos.:

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4{a).

Bex No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found muitiple inventions in thig international application, as follows:

Please sae Supplemantal Sheet

1 I:] As all required additional search fees were timely paid by the applicant, this interational search report covers all scarchable
claims.

F 3 D As all searchable claims could be searched without effort justifying additional fiees, this Authotity did not invite payment of
gdditional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this in jonal search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. x No 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.:
1-21, limited to SEQ ID NO: 1

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanicd the payment of additiona] search fees.
Form PCT/1SA/210 (continuation of first sheet (2)) (July 2009}
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INTERNATIONAL SEARC_'“ REPORT International application No.

PCTAUS 10/00708

Continuation of:
Box No Il {unity of invention |3 lacking)

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1, In order for all Inventions to be examined, the appropriate additional examination tees must be paid.

Group k- Claims 1-21, draw to a composition comprising & recombinant influenza virus comprising one or mare microANA Rsponse
Elament (MRE) saguences. The first invention encompasses miR-16 (SEQ ID NO: 1). Should an additional fee(s) be paid, applicant is
Invited to elect an additional SEQ ID NO(s} to be searched.

Group ll+, Claims 22-67, draw to an isolated nucleic acid molecule comprising an influenza virus coding sequence and ona or more
MRE sequences inserted with said coding sequenca. The first invention encompasses miR-16 (SEQ ID NO: 1), Applicant Is invited to
elect an additional SEQ ID NO{s) to be searched by paying additional fees. The exacl claims searched will depend on the specifically
elected SEQ ID NO.

Thae inventions lisled as Groups I+ and I+ do nol relate to a single general inventive concept under PCT Rule 12.1 because, under PCT
Rule 13.2, they lack the same or comesponding special technical features for the following reasons:

Giroup H doas not include the inventive concept of an Isclated mucleic acid, as required by Group I+,

Group Il+ does not include the inventlve concept of a recombinant virus, as raquired by Group 1+.

The inventions of Groups I+ and ll+ share the te¢hnical fealure of one or more microRNA Response Element (MAE) sequences.
Howaver, this shared technical leature does not represant a contribution over pricr art. Specifically US 2008/0045472 A1 to Brahmachar
ot al. discleses one or mere MRE sequencas (para [0022] - 'targating of Avian Influenza HEN1 genes with human microRNAS', para
[0023] - targets for Human microRNA in avian flu virus strain H5N1 genome represented by SEQ ID Nos. 1 and 2, wherein SEQ ID
Nos. 1 and 2 are MRE sequence). In addition, US 2007/0253978 A1 to Niman discloses a composition comprising a recomblnant
influenza virus (para [00B0] - ‘a vaccine composition, comprising mutant progeny influenza strains’; para [0014] - The parental viruses
can also ba used to creata racombinants prior to detaction in field isolates and such recombinants can be used to make protective
vaccines against future recombinants’) wharein said influenza virus comprises one or more microRNA Responge Elamant (MRE)
saguences (para [0042] - ‘progeny influenza sirains that represent optimal vaccine targets'; para [0081] - 'RNAI, may be emploved to
target viral strains, optionally in a strain and/or otherwisa sequence-specific manner, e.g., via use of mIRNA', wherein miRNA target
sequence is microRNA Response Element). Furthermore, the claimed SEQ ID NOs do not share novel struciural leatures, bacause US
2004/0152112 A1 to Croce ot al. discloses the following sequence (para [0038] - 'The nucleotide sequence of the miR16 microRNA is *
uagcagcacguasavauuggeg (SEQ ID NO:4)'), that is 100% identical to SEGH ID NO: 1 of tha Presant Application.

Groups 11+ therefore lack unity under PCT Rula 13 because they do not share a same or corresponding special tachnical faature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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