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BlaF |mA) | 73T =TT v— VD=2 TF T4 v—
A | TR
I
CLEC1 | CLEC1 |GGATCCTTTCAGTACTACCA |GAATTCTCAGTCACCTTCGC
A GCTCTCC (BFES 4 0) CTAATGT (BL3|ES 2)
CLEC1 | CLECZ2 |GGATCCCTGGGGATTTGGTC | GAATTCTTAAGGTAGTTGGT
B TGTC CCAC

(B3 &ES 3) (A ES 4)
CLECZ | AICL GGATCCTCTCAGAGTTTATG | GGATCCCCCCATTATCTTAG
B CCCC ACAT

(B3 &ES 5) (B3 ES 6)
CLEC4 |DCIR GGATCCTTTCAAAAATATTCT | GAATTCTCATAAGTGGATCTT
A CAGCTTCTT (e &EE 7)) CATCATC (fe%|EE 8)
CLEC4 |BDCA2 |GGATCCTTTATGTATAGCAA | GAATTCTTATATGTAGATCTT
C AACTGTCAAG (BEFF S 9) | CTTCATCTT (BFIFEE L O

)

CLEC4 | CLEC6 |GGATCCCATCACAACTTTTC |GAATTCCTAGTTCAATGTTGT
D ACGCTGT (A EE 4 1) TCCAGG (B EFE 1 2)
CLEC4 | Mincle | GAAGATCTACATTTCGCATC | GAATTCCTAGTTCAATGTTGT
E TTTCAAACC (¥ FE 1 3 |TCCAGG (B FE 4 2)

)
CLEC4 | KCLR AGATCTACAGCAGACAAGAC | AGATCTAGCGCCAGGAGCCC
F CTG TCTG

(Bd3&EE 4 3) (A ES 4 4)
CLEC4 | Langeri | GGATCCCGGTTTATGGGCAC | GGATCCTCACGGTTCTGATG
K n CATA GGAC

(Bd3&EE 1 7) (¥ ES 1 8)
CLEC4 |DC-SIG | GGATCCAAGGTCCCCAGCTC | GAATTCCTACGCAGGAGGGG
L N CATAAG (BAHHEE 1 9) GGT

(A7 FES 20)

CLEC4 |DC-SIG | GGATCCAAGGTCCCCAGCTC | GAATTCCTATTCGTCTCTGAA
M NR CCTAA GCAGG (EEF|EE 2 2)

(BL3NES 4 5)
DLVRL/ | MDL-1 |AGATCTAGTAACGATGGTTT | GAATTCCTGTGATCATTTGG
CLEC5 CACCAC (B EFE 2 3) CATTCTT (BFIEHEE 2 4)
A
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BEF |oA) | 73U FFTA4=— A S A e
v | TOA
y%
CLEC6 | Dectin- | GGATCCACATATGGTGAAAC | GGATCCAGCTTCTACTCATA
A 2 TGGC GGTA
(B FES 2 5) (MANFES 26)
CLEC7 | Dectin- | GGATCCACCATGGCTATTTG | GAATTCTTACATTGAAAACTT
A 1 GAGATCC (B FESF 2 7) CTTCTCAC (EEFIFHEH 4 6)
CLEC! | HML2 GGATCCTCCAAATTTCAGAG | GAATTCTCAGTGACTCTCCT
OA GGACCTG (BLA ‘S 2 9) GGCTG
(EFE= 3 0)
CLEC1 |CLL-1 |GGATCCGTAACTTTGAAGAT |GAATTCTCATGCCTCCCTAA
2A AGAAATGAAA (BCHFE S 3 1 | AATATGTA (BHIFEE 4 7)
)
CLEC]1 |DEC-20 | GCCCAGTGCACCTACTATAG | GTGCACTGGGCCTGTCTGGG
B 5 (RAES 48) TCC
(A EFES 49)
NKG2D GGAGTGCTGTATTCCTAAAC | GAATTCCTGGCTTTTATTGAG
(BEFE=Z 50) ATGG
(BEFES 5 1)
TREM1 GAAGGATGAGGAAGACCAGG | CATCGGCAGTTGACTTGGGT
C G
(B5FER 5 2) (5 #FS 5 3)
TREM2 AGGGTGGCATGGAGCCTCTC | GAATTCCACATGGGCATCCT
(BEFE=Z 54) CGAA
(BFE= 55)
TLTI CAGCCATGGGCCTCACCCTG | GAATTCCTGGCTGGGTTCCA
(5 FE= 56) AAGGG
(BFE= 5 7)
TLT2 GAATTCCTGGCTGGGTTCCA | GAATTCCTGGTGCCTGATGG
AAGGG AGGGC
(A5 %F= 5 8) (5 #FS 5 9)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/065166

A CLASSIFICATION OF SUBJECT MATTER

GOIN 33/53(2006.01)i

According to [nternational Patent Classification (IPC) or to both natienal classification and IPC
B. FIELDS SEARCHED
Minimum documentation searched {classification system followed by classification symbols)
IPC 8 as above

Documentation searched other than minimum documentation to the extent that such decuments are included in the fields searched
Korean Utility models and applications for Utility medels since 1973
Japanese Utility models and application for Utility medels since 1575

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKIPASS (KIPQ internal), Google, NCBI PubMed (carbohydrate, pathogen, fusion, receptor, screen, dengue, virus, TNF and similar
ferms)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of decument, with indicatien, where appropriate, of the relevant passages Relevant to claim No.
X 1-13,24-29
Y US 20070072247 A1 (C.-H. WONG, et al.) 29 March 2007. 15-19, 22,23, 30-35
..... See the whele document, especially abstract, claims, figures, examples. mmmmmmmmee-
A 14,20, 21, 36-54
X 14,20, 21
----- D L. BARBER, ¢t al. 'Restoring function in exhausted CD8 T cells during chronic viral smmmmmmmee—
Y infection.' In Nature Vol.439:682-687 (09 February 2006). 15-19, 22. 23, 30-35
----- See the whole document, especially abstract, figures 3, 4. IR
A 1-13,24-29_36-54
E Further documents are listed in the continuation of Box C. See patent family annex.
# Special categorics of cited documents: "T" later document published after the international filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
10 be of particular relsvance the principle or theory underlying the invention
"E"  earlier application or patent but published on or afler the international "X document of particular relevance; the claimed invention cannot be
filing date considered novel or canmot be considered to invelve an inventive
"L"  documett which may throw doubts on priority claim(e) o which is step when the document is taken alone
citedto establish the publication date of citation or other "¥" document of particular relevance; the claimed invention cannat be
special reason (as specified) considered to involve an inventive step when the document is
"0"  document refernng to an oral disclosure, use, exhibition or other combined with one or more other such documents such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual complstion of the intemational search Tate of mailing of the international search report
29 MAY 2009 (20.05.2009) 29 MAY 2009 (29.05.2009
Name and mailing address of the ISA/KR Authorized officer e
Korean Intellectual Property Office
Government Complex-Daejeon, 132 Seonsa-ro, Seo- AHN, Kyu Jeong
¥ gu, Dagjeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8158

Form PCT/ISA/210 (second sheet) (July 2008)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/065166
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim MNo.
A I.F. ARRIGHI, et al. 'Lentivirus mediated RNA interference of DC-SIGN expression inhibits 1-54

human immunodeficiency virus ransmission from dendritic cells 1o cells.' In Journal of
Virelogy Vol.78(20):10848-10855 (2004).
See the whole documenit, especially abstract, Materials and Methods.

P.X 5.-T. CHEN, et al. 'CLECS5A is critical for dengue-virns-induced lethal disease.' In Nature 1-54
Vol 453:672-628 (Published on line 21 May 2008).
See the whole doeument, especially abstract, figures.

A K. BOONNAK, et al. Rele of dendritic cells in antibody-dependent enhancement of Dengue 1-54
virus infection.’ In Journal of Virology Vol.82(8):3939-3951 (Published on line 13 February
2008).

See the whole doeument, especially absiract, Materials and Methods,

A D. A. MITCHELL, ¢t al. 'A novel mechanism of carbohydrate recagnition by the C-type lecting 1-54
DC-SIGN and DC-SIGNR.' In Journal of Biological Chemistry Vol 276(31):28939-28945
(2001).

See the whole document, especially abstract, Materials and Methods.

Form PCT/SA/210 (eontinuation of second sheet) (July 2008)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/065166

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 ¢laims under Article 17(2)(a) for the following reasens:

L. I:l 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 intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Mos.:
because they are dependent claims and are not drafted in accerdance with the second and third sentences of Rule 6.4(a).

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

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

See the extra sheet.

1. m As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifving 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 report covers
anly those elaims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
resiricted 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
e was net paid within the time limit specified in the invitation.
E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2008)
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INTERNATIONAL SEARCH REPORT International applicatien No.
PCT/US2008/065166

Continuation of BoxIII
This ISA found multiple inventions as follows:

Group |, claims 1-7 are directed to a method comprising:

obtaining a complement of fusion proteing, each fusion protein comprising a binding domain
of a receptor and a domain that provides for affixing to a substrate:

contacting the fusion protein with a pathogen to determine if the pathogen binds to the
binding domain of at lzast one fusion protein of the complement of fusion proteins;

detecting whether the pathogen is bound to the fusion protein;

wherein the complement of fusion proteins represents a plurality of different binding demains
of at least one receptor,

Group Il, claims 8-13 are directed to a methad comprising:
obtaining cells susceptible to a pathogen;
knocking down at least one cellular receptor gene:
contacting the cells with the pathogen:
measuring the level of cytokine secretion of the cells,

Group lll, claims 14-23 are directed to a method comprising:
identifying at least one cellular receptor that binds to a ligand displayed by a pathogen:
administering an agsnt to an animal infected with the pathogen to interrupt binding of the
ligand to the receptor to modulate an effect of the pathogen.

Group IV, claims 24-29 are directed to a method comprising:

providing an effective amount of an agent to modulate the effect of a pathogen infecting an
animal to modulate the effect of the pathogen on the animal;

wherein the agent is directed to at least one cellular receptor of the animals native cells to
prevent the receptor from binding to a ligand presented by the pathogen.

Group V, claims 30-32, 34 and 35 are directed to a method comprising:

providing an effective amount of an anti-DLVR1/CLEC5A antibody to an animal infected with
dengue virus, wherein the anti-DLYR1/CLEC5A antibody prevents binding of a ligand presented by a
dengue virus particle from binding to the DLYR1/CLECS5A receptor;

wherein secretion of TNF—a is inhibited.

Group VI, claim 33 is directed to a method comprising:

providing an effective amount of an anti—-DLVR1/CLEC5A antibody to an animal infected with
Japanese encephamyelitis virus, wherein the anti-DLVR1/CLECSA antibody prevents binding of a
ligand presented by a dengue virus particle from hinding to the DLVR1/CLECSA receptaor;

wherein secretion of TNF-a is inhibited.

Group VI, claims 36—-40 are directed to a method comprising:

praviding to an animal infected with dengue virus an effective amount of an agent that at
least partially inhibits the secretion of at least one pro-inflammatory cytokine without affecting the
secretion of interferon—a.

(Contiuned on Extra sheet Il)

Form PCT/ISA/210 (exira sheet) (July 2008)
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INTERNATIONAL SEARCH REPORT International applicatien No.
PCT/US2008/065166

Continuation of Extra sheet I

Group VI, claimg 41-42 are directed to a mouse comprising:
a mouse susceptible to dengue virus infection:
an sh—RNA particle to knock down the DLVR1/CLEC5A receplor in the mouse,

Group IX, claims 43-51 are directed to a composition comprising:

a pharmaceutical preparation containing an effective amount of an antibody directed against at least
one cellular receptor of an animal to modulate the effects of a pathogen infection in the animal;
wherein the modulation comprises at least inhibition In pro—inflammatory cytokine secrefion of the
animals cells and does not affect secretion of cytokines that effect viral clearance.

Group X, claims 52-54 are directed to a compositicn comprising:

a pharmaceutical preparation cantaining an effective amount of an antibody directed against
the DLVYR1/CLEC5A receptor of an animal infected with dengue virus to modulate the effects of the
dengue virus infection in the animal:

wherein the modulation comprises at least inhibition in pro-inflammatory cytokine secretion
the animals cells and does not affect secretion of cytckines that effect viral clearance,

The only common technical feature of the above groups of invention is an interaction between a
receptor and a ligand. However, this feature is a common knowledge to the skilled person in the art.

Since a "special technical feature", which links groups of inventions, means those technical feature
that define a contribution which each of the claimed inventicns, considered as a whole, makes over
the prior art, the groups of inventions [-X are not linked as to form a single inventive concept (PCT
Rule 13.1 and 13.2).
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