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ATG GAT ATC GAT CCG TAT AAA GAA TTT GGC GCC ACC GTG GAA CTG CTG AGC TTT
CTG CCG AGC GAT TTC TTT CCG AGC GTG CGT GAT CTG CTG GAT ACC GCG AGC GCG
CTG TAT CGC GAA GCG CTG GAA AGC CCG GAA CAT TGT AGC CCG CAC CAT ACC GCC
CTG CGT CAG GCG ATT CTG TGC TGG GGT GAA CTG ATG ACC CTG GCG ACC TGG GTT
GGC AAC AAC CTG TGT GAT CCG GCG AGC CGC GAT CTG GTT GTG AAC TAT GTG AAT
ACC AAC ATG GGC CTG AAA ATT CGT CAG CTG CTG TGG TTT CAT ATC AGC TGC CTG
ACC TTT GGC CGC GAA ACC GTG CTG GAA TAT CTG GTG AGC TTT GGC GTT TGG ATC
CGT ACC CCG CCG GCG TAT CGT CCG CCG AAT GCG CCG ATT CTG AGC ACC CTG CCG
GAA ACC ACC GTT GTG CGT CGC CGT GGT CGC AGC CCG CGC CGT CGT ACC CCG AGC
CCG CGT CGT CGT CGT AGC CAG AGC CCG CGT CGT CGC CGC AGC CAG AGC CGC GAA
AGC CAG CTC GAG CAC CAC CAC CAC CAC CAC ([EHHS: 87)
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ATGGATATCGATCCGTATAAAGAATTTGGCGCCACCGTGGAACTGCTGAGCTTTCTGCCGAGC

GATTTCTTTCCGAGCGTGCGTGATCTGCTGGATACCGCGAGCGCGCTGTATCGCGAAGCGCTG
GAAAGCCCGGAACATTGTAGCCCGCACCATACCGCCCTGCGTCAGGCGATTCTGTGCTGGGGT
GAACTGATGACCCTGGCGACCTGGGTTGGCAACAACCTGTGCGATCCGGCGAGCCGCGATCT
GGTTGTGAACTATGTGAATACCAACATGGGCCTGAAAATTCGTCTGCTGCTGTGGTTTCATAT
CAGCTGCCTGACCTTTGGCCGCGAAACCGTGCTGGAATATCTGGTGAGCTTTGGCGTTTGGAT
CCGTACCCCGCCGGCGTATCGTCCGCCGAATGCGCCGATTCTGAGCACCCTGCCGGAAACCAC
CATTGTCOACAAGCTTGCOGGCCGUCACTCGAGCACCACCACCACCACCACTGA (FeFIER - 89)
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#£1
RERE HMEFRT T A v
K5 GGCCTCGAGCTTCTTTTTCTTCTT
GTGAGCGG EFIES : 90) TGCGGCCGCAAGCTTGTCGAC
EHES: 91)
K7 CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTITTICTT
GTGAGCGG (E5IES: 90) CTTCTTTGCGGCCGCAAGCTTGTC
GAC @HES:92)
K9 CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTTTTCTT
GTGAGCGG ®HES : 90) CTTCTTTTTCTTTGCGGCCGCAAG
CTTGTCGAC (F5&S: 93)
K10 CGACTCACTATAGGGGAATT | GGCCTCGAGTTTCTTCTTCTTCTT
GTGAGCGG ®s1&% : 90) CTTCTTCTTTTTCTTTGCGGCCGC
AAGCTTGTCGAC (EFIES: 94)
K11l CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTTTTCTT
GTGAGCGG EHES: 90) CTTCTTTTTCTTCTTCTTTGCGGCC
GCAAGCTTGTCGAC (SEQ ID NO:
(EFI1ES : 95)
K13 CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTTTTCTT
GTGAGCGG ®EF1&% : 90) CTTCTTTITCTICTTCTTITTCTTT
GCGGCCGCAAGCTTGTCGAC
EHES: 96)
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K20

CGACTCACTATAGGGGAATT
GTGAGCGG ®EHES : 90)

GGCCTCGAGCTTTTTCTTCTTCTT
CTTCTTCTTCTICTTTTTICTTICTTC
TTCTTCTTCTTCTTITTTICTITGCGG

CCGCAAGCTTGTCGAC
(BIFI%ES - 97)
KAS CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCGCCTTAGCCTT
GTCGAGCGG EFIES : 9 0) CGCCTTAGCCTTTGCCTTCGCCTT
AGCCTTTGCCTTTGCGGCCGCAA
GCTTGTCGAC (msEs : 9 8)
KGS CGACTCACTATAGGGGAATT | GGC CTC GAGCTT ACCCTT GCC
GTGAGCGG ®Fl&ES : 90) CITGCCCTT ACCCTT GCC CTT
ACCCTTGCCCTT ACCCTT TGC
GGC CGC AAG CTT GTC GAC
(BEFI&ES: 99)
K4-5 CGACTCACTATAGGGGAATT | GGCCTCGAGTTTCITCTTICTTCTIT
GTGAGCGG @ExES: 90) CGGGCTCTGGCTCTTCTTTTTCTT
TGCGGCCGCAAGCTTGTCGAC
FFIES : 100)
CP155 CGACTCACTATAGGGGAATT | ATTCTCGAGGCTGCGACCACGGC
GTGAGCGG @EFIES: 90) GACGCAC @7ES:101)
CP162 CGACTCACTATAGGGGAATT | ATTCTCGAGGCTCGGGGTACGAC
GTGAGCGG EEHFS: 90) GGCGCGG  (EFIES: 102)
CP170 CGACTCACTATAGGGGAATT | ATICTCGAGGCTCTGGCTACGAC
GTGAGCGG @EHES: 90) GACGACGCGGGCTCGGGGT
(EEFI&ES : 10 3)
yoHh—1 | CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTTTTCTT
GTGAGCGG ®HEE: 90) CTTCTTTTTCTTGCCGGCGCTGCC
CGCGCTGACAACGGTGGTTTICCG
GCAG ®HFS:104)
JoH—2 | CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTTTTCTT
GTGAGCGG E#1ES : 90) CTTCTTTTTCTTGCCGGCGGTGCC
CGCGGTGACAACGGTGGTTTCCG
GCAG (E5ES:105)
Noh—3 | CGACTCACTATAGGGGAATT | GGCCTCGAGCTTCTTCTTTTTCTT

GTGAGCGG (RAES: 90)

CTTCTTTTTCTTGCCGGCGCCGCC
CGCGCCGACAACGGTGGTTTCCG
GCAG @3IEE:106)
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ATGGATATCGATCCGTATAAAGAATTTGGCGCCACCGTGGAACTGCTGAGCTTTCTGCCGAGC
GATTTCTTTCCGAGCGTGCGTGATCTGCTGGATACCGCGAGCGCGCTGTATCGCGAAGCGCTG
GAAAGCCCGGAACATTGTAGCCCGCACCATACCGCCCTGCGTCAGGOGATTCTGTGCTGGGGT
GAACTGATGACCCTGGCGACCTGGGTTGGCAACAACCTETGOGATCCGGCGAGCCGCGATCT
GGTTGTGAACTATGTGAATACCAACATGGGCCTGAAAATTCGTCAGCTGCTGTGGTTTCATAT
CAGCTGCCTGACCTTTGGCCGCGAAACCGTGCTGGAATATCTGGTGAGCTTTGGCGTTTGGAT
CCGTACCCCGCCGGOGTATCGTCCGCCGAATGCGUCGATTCTGAGCACCCTGCCGGAAACCAC
CGTTGTCGACAAGCTTGCGGCCGCAAAGAAAAAGAAGAAGAAAAAGAAGAAGCTCGAGCAC
CACCACCACCACCAC (R5iE2: 107) .
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FISH | AACTGCTGAGCCATCTGCCGAGCG | AAATCGCTCGGCAGATGGCTCAGC
ATTT @EPES:108) AGTT (EFES:109)

Y132A | TACCCCGCCGGCGGCTCGTCCGCC | ATTCGGCGGACGAGCCGCCGGCGG
GAAT (REFRES: 110) GGTA @EHHES:111)

Y132V | TACCCCGCCGGCGGTTCGTCCGCCG | ATTCGGCGGACGAACCGCCGGCGG
AAT @EFIES: 112) GGTA ®¥&ES: 113)

Y1321 | TACCCCGCCGGCGATTCGTCCGCCG | ATTCGGCGGACGAATCGCCGGCGG
AAT EHES:114) GGTA EFFES: 115)

Y132F | TACCCCGCCGGCGTTITCGTCCGCCG | ATTCGGCGGACGAAACGCCGGCGEG
AAT (EFFES:116) GGTA WHFIES:117)

1139A | TCCGCCGAATGCGCCGGCTCTGAG | AGGGTGCTCAGAGCCGGCGCATTC
CACCCT (BEHEE:118) GGCGGA EAES:119)

S121C | TGGAATATCTGGTGTGCTTTGGCGT | AAACGCCAAAGCACACCAGATATT
TT EFIES:120) CCA (EAHS:121)

§141C | ATGCGCCGATTCTGTGCACCCTGCC | TTTCCGGCAGGGTGCACAGAATCG
GGAAA BHIEHS:122) GCGCAT @EFIES:123)

C48A AGCCCGGAACATGCGAGCCCGCAC | ATGGTGCGGGCTCGCATGTTCCGG
CAT EF&ES:124) GCT (BEFFHS: 125)

C6l1A AGGCGATTCTGGCGTGGGGTGAAC | AGTTCACCCCACGCCAGAATCGCC
T (E#HES:126) T FERFES:127)

C107A | TTTCATATCAGCGCGCTGACCTTTG | TCGCGGCCAAAGGTCAGCGCGCTG
GCCGCGA (BFIFES : 128) ATATGAAA @EFES:129)

C77E TGGCAACAACCTGGAAAGCCCGGC | TCGCGGCTCGCCGGGCTTTCCAGGT

D788 GAGCCGCGA (EFIFES: 130) TGTTGCCA EHHES: 13 1)

C77E TTGGCAACAACCTGGAAGAACCGG | ATCGCGGCTCGCCGGTTCTTCCAGG

D78E CGAGCCGCGAT (R7IES : 1323 TIGTTGCCAA (BFIEE:133)
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s » 7ie= | AAGAAAAAGAAGAAGTGAGA | AGCAGCCGGATCTCACTTCTTCTTT |
TCCGGCT @EF&ES:134) TICTT (BFIEE:135)
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INTERNATIONAL SEARCH REPORT

JP 2014-527072 A 2014.10.9

International application No.
PCT/US2012/054534

A, CLASSIFICATION OF SUBJECT MATTER

A6IK 38/17(2006.01)i, AGIK 38/16(2000.01)t, AGIP 31/12(2006.01)i, AGIP 3L00(2606.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
ABIK 38/17; A61K 394395, AG1K 9/14; A61K 51/00, COTK 14/00; A61K 39/12; C12Q 1/68

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

betamercaptoethanol, urea, guanidine

Electranic data base censulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO imternal) & Keywords: HBV core protein, nanocage, drug delivery, denaturing agent, reducing agent,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See the whole document.

Category* Citation of document, with indicaticn, where appropriate, of the relevant passages Relevant to claim No.
X US 2009-0226525 Al (OE LOS RICS, M. et zl.) 10 September 2009 1-12,16-39
See paragraphs [00401-[0112], [0120]-[0132], [0180]-[0193], [0210]-[0213]:
claims.
A US 2007-0269370 Al (DAVIS, C.G. et al.) 22 November 2007 1-12,16-39
See Examples 1-2.
A US 2006-0292174 Al (DE LOS RIOS, M. et al) 28 December 2006 1-12,16-39

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
te be of particular relevance

arlier application or patent but published on or after the intemational
filing date

document which may throw doubts on pricrity claim(s) or which is
cited to establish the publication date of citation or other

special reason (as specified)

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

document published prior to the international filing date bt later
than the priority date claimed

v

o

ueyn

vpn

"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

document of particular relevance; the claimed invention cannot be
considered novel or carmot 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
combined 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

wyen

wye

ngh

Date of the actual completion of the international search

25 April 2013 (25.04.2013)

Date of mailing of the intemational search report

29 April 2013 (29.04.2013)

Name and mailing address of the ISA/KR.

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejean Metropolitan
City, 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

LEE. Soo Jung

Telephone No.  82-42-481-8158

Form PCTASA/210 (second sheet) (July 2009y
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2012/054534

Box No. II  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:

1. g Claims Nos.: 40
because they relate to subject matter not required to be searched by this Autherity, namely:
Claim 40 pertains to methods for treatment of the human body by therapy, and thus relate to a subject matter which this
International Searching Authority is not required, vnder Article 17(2)Xa)(i) of the PCT and Rule 39.1(iv) of the Regulations
under the PCT, to search.

2. }x‘ Claims Nos.: 13-15
because they relate to parts of the infernational application that do not cemply with the preseribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims 13-14 are worded in reference to the drug of elaim 1. However, said drug has not been worded in claim 1. Claim 15 is
dependent on claim 14. Therefore, claims 13-15 do not clearly define the matter for which protection is sought (PCT Article 6).

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

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

This International Searching Authority found multiple inventions in this international applicaticn, as follows:

1. I:l Aas all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| Ag all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search repott covers
only those claims for which fees were paid, specifically olaims Nos.:

4, |:| 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.:

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
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.
I:‘ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



(67) JP 2014-527072 A 2014.10.9

INTERNATIONAL SEARCH REPORT International application No.
PCT/US2012/054534

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried cut on the basis of :

a. a sequence listing filed or furnished

|:| on paper

g in electranic form

b. time of filing or furnishing
contained in the international application as filed
|:| filed together with the international application in elecirenic form
g furnished subsequently to this Authority for the purposes of search
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