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(24) JP 2013-545087 A 2013.12.19

Table 1. Brain Injury Protein Biomarkers

Accession No. Protein Name
P07996 Thrombospondin-1
P14151 L-selectin
P31949 Protein S100-A11
Q9P273 Teneurin-3
P18206 Vinculin
P25815 Protein S100-P
Q86WP2 Vasculin
P50552 Vasodilator-stimulated phosphoprotein
P80511 Protein S100-A12
P41222 Prostaglandin-H2 D-isomerase
Q86V38 Atrophin 1
Q92686 Neurogranin
Q15465 Sonic hedgehog protein
043426 Synaptojanin-1
P02775 Platelet basic protein
Q05682 Caldesmon
Q9H461 Frizzled-8
P06703 Protein S100-A6
P62158 Calmodulin
P80723 Brain acid soluble protein 1
QINQC3 Reticulon-4
QIY5Y7 Lymphatic vessel endothelial hyaluronic acid receptor |
P36955 Pigment epithelium-derived factor
P06702 Protein S100-A9
Q8TBZ2 MY CBP-associated protein
A6NIX2 Wilms tumor protein 1-interacting protein
AQOAVI2 Fer-1-like protein 5
000151 PDZ and LIM domain protein 1
095744 Postmeiotic segregation increased 2-like protein 2
Q68D06 Schlafen family member 13
P40121 Macrophage-capping protein
Q6UXXS5 Inter-alpha-trypsin inhibitor heavy chain H5-like protein
P02788 Lactotransferrin
Complement component 4A (Rodgers blood group) (Uncharacterized
Q5JINX2 protein ENSP00000372815)
Q68CR7 Leucine-rich repeat-containing protein 66
A2BHY4 Complement component C4B (Childo blood group)
P17097 Zinc finger protein 7
P19652 Alpha-1-acid glycoprotein 2
Q5VTO06 Centrosome-associated protein 350
Q71211 Abhydrolase domain-containing protein 13
Q9P179 Uncharacterized protein KIAA1529
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(25) JP 2013-545087 A 2013.12.19

Accession No.

Protein Name

P98073 Enteropeptidase
Q9P242 Uncharacterized protein KIAA1486
Q7Z5P9 Mucin-19
Putative uncharacterized protein ENSP00000351043 (Family with
sequence similarity 19 (Chemokine (C-C motif)-like), member A5,
A6NII9 isoform CRA a) (Putative uncharacterized protein ENSP00000336812)
ASMSL6 Putative uncharacterized protein APOA4
Q727G8 Vacuolar protein sorting-associated protein 13B
P02750 Leucine-rich alpha-2-glycoprotein
P10720 Platelet factor 4 variant

INTER-ALPHA (GLOBULIN) INHIBITOR H4 ISOFORM 2

1P100896413.1 PRECURSOR.
P15924 Desmoplakin
Q9UKV3 Apoptotic chromatin condensation inducer in the nucleus
015417 Trinucleotide repeat-containing gene 18 protein
Q06830 Peroxiredoxin-1
Q14766 Latent-transforming growth factor beta-binding protein, isoform 1L
Q49AS2 ELK2, member of ETS oncogene family, pseudogene 1
P55042 GTP-binding protein RAD
P10599 Thioredoxin
P35579 Myosin-9
QINVNS Guanine nucleotide-binding protein-like 3-like protein
Q03828 Homeobox even-skipped homolog protein 2
P16401 Histone H1.5
Q7Z27M0 Multiple epidermal growth factor-like domains 8
QINYFO Dapper homolog 1
Q02747 Guanylin
Q9HCIJ5 Zinc finger SWIM domain-containing protein 6
Q8TEHO FLJ00227 protein
P60323 Nanos homolog 3
Q9P2HO Uncharacterized protein KIAA1377
Q9Y6X6 Myosin-XVI
060299 Uncharacterized protein KIAA0552
Q8NDT4 Zinc finger protein 663
Q8NDX1 PH and SEC7 domain-containing protein 4
P02760 Protein AMBP
P20851 C4b-binding protein beta chain
P52209 6-phosphogluconate dehydrogenase, decarboxylating
A6NIB0 Uncharacterized protein ENSP00000305613
QI96LW6 c¢DNA FLJ33157 fis, clone UTERU2000393 (HCG2021706)
QYNZV6 Methionine-R-sulfoxide reductase B1
P04114 Apolipoprotein B-100
Q3WY24 SNC66 protein
Q5T8A7 Protein KIAA0649
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(26) JP 2013-545087 A 2013.12.19

Accession No.

Protein Name

Q68DS3 Putative uncharacterized protein DKFZp686H17246
P02790 Hemopexin
060907 F-box-like/WD repeat-containing protein TBL1X
P02745 Complement Clq subcomponent subunit A
Q96IY4 Carboxypeptidase B2
Q12947 Forkhead box protein F2
Q13505 Metaxin-1
Q71RA9 PP7706
Q99747 Gamma-soluble NSF attachment protein
P35858 Insulin-like growth factor-binding protein complex acid labile chain
P00736 Complement Clr subcomponent
015370 SOX-12 protein
P08670 Vimentin
P02746 Complement C1q subcomponent subunit B
Q96CP6 GRAM domain-containing protein 1A
Q92954 Proteoglycan 4
P10412 Histone H1.4
P32119 Peroxiredoxin-2
P06733 Alpha-enolase
QOUPP5 Uncharacterized protein KIAA1107
Q5T8R8 Uncharacterized protein C9orf66
QINY12 H/ACA ribonucleoprotein complex subunit 1
P07360 Complement component C8 gamma chain
P04004 Vitronectin
Q8NCM2 Potassium voltage-gated channel subfamily H member 5
cDNA FLJ30633 fis, highly similar to Homo sapiens modulator of
ABK5V8 estrogen induced transcription, transcript variant 1, mRNA
Q9BTLA4 Immediate early response gene 2 protein
Q96PD5 N-acetylmuramoyl-L-alanine amidase
1P100807369.1 1P100807369.1
1P100788213.2 IP100788213.2
B4E2MS5 c¢DNA FLJ58975
1P100782956.2 1P100782956.2
IP100878453.1 IP100878453.1
P02452 Collagen alpha-1(I) chain
Q9BXBS Oxysterol-binding protein-related protein 10
IP100457142.3 SIMILAR TO U2 SMALL NUCLEAR RNA AUXILLARY FACTOR 1
075528 Transcriptional adapter 3-like
P04196 Histidine-rich glycoprotein
P08123 Collagen alpha-2(I) chain
ISOFORM 2 OF RAS-GEF DOMAIN-CONTAINING FAMILY
IP100867606.2 MEMBER 1B
095696 Bromodomain-containing protein 1
P49588 Alanyl-tRNA synthetase, cytoplasmic
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27)

Accession No.

Protein Name

1P100794089.1

TP100794089.1

075052 Carboxyl-terminal PDZ ligand of neuronal nitric oxide synthase protein
P49748 Very long-chain specific acyl-CoA dehydrogenase, mitochondrial
Q96JQ0 Protocadherin-16
P02654 Apolipoprotein C-I
094906 Pre-mRNA-processing factor 6
Q96M32 Putative adenylate kinase 7
P36980 Complement factor H-related protein 2
QI9H2Y7 Zinc finger protein 106 homolog
Q68DL7 Uncharacterized protein DKFZp781G0119
IP100883666.2 IPI00883666.2
Q66PJ3 ADP-ribosylation factor-like protein 6-interacting protein 4
Q9UPAS Protein bassoon
P60602 Protein MGR2 homolog
Q8N2B8 Putative uncharacterized protein FLJ33534
Probable 2-oxoglutarate dehydrogenase E1 component DHKTDI,
Q96HY7 mitochondrial
Q96192 Insulinoma-associated protein 2
QI9UKK3 Poly [ADP-ribose] polymerase 4
076042 Uncharacterized protein C3orf51
P02656 Apolipoprotein C-I11
P02461 Collagen alpha-1(IIT) chain
1P100219910.2 1P100219910.2

1P100442185.1

1P100442185.1

1P100794089.1

1P100794089.1

IP100847731.1

IP100847731.1
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Table 2. Brain Injury Protein Biomarkers
Gene Name | Protein Full Name
SHTI1A 5-hydroxytryptamine receptor 1A
ACCN4 Isoform 1 of Amiloride-sensitive cation channel 4
AIFM3 Isoform 1 of Apoptosis-inducing factor 3
ANO3 Anoctamin-3
ATP1A3 Sodium/potassium-transporting ATPase subunit alpha-3
B3KXG7 cDNA FU4538]1 fis, clone BRHIP3021019, highly similar to Homo sapiens

protein tyrosine phosphatase,non-re<

BAI3 Brain-specific angiogenesis inhibitor 3
BAIAP3 Isoform 1 of BAll-associated protein 3
BCAN Isoform 1 of Brevican core protein
CAMKI1G Isoform 1 of Calcium/calmodulin-dependent protein kinase type 1G
CAMKV CaM kinase-like vesicle-associated protein
CDH20 Cadherin-20
CHD5 Chromodomain-helicase-DNA-binding protein 5
CHIN N-chimaerin
CLDNDI Isoform 1 of Claudin domain-containing protein 1
CNDPI1 Beta-Ala-His dipeptidase
COKAl Collagen alpha-1{XX) chain
CTNND2 Isoform 1 of Catenin delta-2
DNAIJC18 Dnal homolog subfamily C member 18
DNM3 Isoform 1 of Dynamin-3
DOCK3 Dedicator of cytokinesis protein 3
DYNCI1I1 Isoform 1 of Cytoplasmic dynein 1 intermediate chain 1
ERMN Ermin
ETBR2 Endothelin B receptor-like protein 2
FAM171A1 | Protein FAM171A1
FAMS5B Isoform 1 of Protein FAMSB
FAMSC Protein FAMSC
FGF1 Isoform 1 of Heparin-binding growth factor 1
FU45872 cDNA FU45872 fis, clone OCBBF3005843
FSTLS Follistatin-related protein 5
GABBRI1 Isoform 1A of Gamma-aminobutyric acid type B receptor subunit 1
GABRA4 Gamma-aminobutyric acid receptor subunit alpha-4
GBRA6 Gamma-aminobutyric acid receptor subunit alpha-6
GFAP Isoform 1 of Glial fibrillary acidic protein
GNAO Guanine nucleotide-binding protein G(o) subunit alpha
GPR37 Probable G-protein coupled receptor 37
GPRASP2 G-protein coupled receptor-associated sorting protein 2
GRIN2B Glutamate [NMDA] receptor subunit epsilon-2
GRM2 Metabotropic glutamate receptor 2
GRM3 Metabotropic glutamate receptor 3
GUCY1B3 Isoform HSGC-1 of Guanylate cyclase soluble subunit beta-1
HEPACAM | Isoform 1 of Hepatocyte cell adhesion molecule
KBTBDI11 Kelch repeat and BTB domain-containing protein 11
KCNALI Potassium voltage-gated channel subfamily A member 1
KCNS1 Potassium voltage-gated channel subfamily S member 1
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KCNVI Potassium voltage-gated channel subfamily V member 1
KIF19 Isoform 1 of Kinesin-like protein KIF19

KIF5A Kinesin heavy chain isoform 5A

KIF5C Isoform 1 of Kinesin heavy chain isoform 5C

KILH32 Kelch-like protein 32

KLHL1 Kelch-like protein 1

LGI1 Isoform 1 of Leucine-rich glioma-inactivated protein 1
LRFN2 Leucine-rich repeat and fibronectin type-111 domain-containing protein 2
MAGE2 Melanoma-associated antigen E2

MAP2 Isoform 1 of Microtubule-associated protein 2

MAP7D2 Isoform 1 of MAP7 domain-containing protein 2

MLCI Membrane protein MLC1

MOG Myelin oligodendrocyte glycoprotein, isoform CRA d
NAPIL3 Nucleosome assembly protein 1-like 3

NCAMI1 Isoform 1 of Neural cell adhesion molecule 1

NDF2 Neurogenic differentiation factor 2

NEUG Neurogranin

NMDE2 Glutamate [NMDA] receptor subunit epsilon-2

NRG3 Isoform 1 of Pro-neuregulin-3, membrane-bound isoform
NRG3 Pro-neuregulin-3, membrane-bound isoform

NRGN Neurogranin

OMGP Oligodendrocyte-myelin glycoprotein

PAQR6 Progestin and adipoQQ receptor family member 6

PAX7 Isoform Long of Paired box protein Pax-7

PCDHA9 Isoform 1 of Protocadherin alpha-9

PCDHB10 Protocadherin beta-10

PDEIB Calcium/calmodulin-dependent 3',5'-cyclic nucleotide phosphodiesterase IB
PHYHIP Phytanoyl-CoA hydroxylase-interacting protein

PLXNA4 Isoform 1 of Plexin-A4

PNMA3 Isoform 1 of Paraneoplastic antigen Ma3

PRMTS Protein arginine N-methyltransferase 8

PTN5 Tyrosine-protein phosphatase non-receptor type 5

PTPRN Receptor-type tyrosine-protein phosphatase-like N
Q59GKS5 Glutamate receptor, metabotropic 4 variant

Q75MI17 Putative uncharacterized protein DPP6

RFPL1 Ret finger protein-like 1

RIMSI1 Isoform 1 of Regulating synaptic membrane exocytosis protein 1
RP3A Rabphilin-3A

RTN3 Isoform 1 of Reticulon-3

S39AC Zinc transporter ZIP12

SC6A7 Sodium-dependent proline transporter

SCN8A Isoform 1 of Sodium channel protein type 8 subunit alpha
SCNBA Sodium channel protein type 8 subunit alpha

SERPINII Neuroserpin

SH3GL2 Endophilin-Al

SLCIA2 Excitatory amino acid transporter 2

SLC32A1 Vesicular inhibitory amino acid transporter

SLCO1A2 Isoform OATPIa of Solute carrier organic anion transporter family member

10

20

30

40



OoooOoooooo

Ooo0oooQogooo

(32)

JP 2013-545087 A 2013.12.19

1A2
SLIK3 SLIT and NTRK-like protein 3
SNAP91 Isoform 1 of Clathrin coat assembly protein AP180
SNX32 Sorting nexin-32
STXBP1 Isoform 1 of Syntaxin-binding protein 1
SV2B Synaptic vesicle glycoprotein 2B
TNR Isoform 1 of Tenascin-R
VAOE2 V-type proton ATPase subunit ¢ 2
WASF1 Wiskott-Aldrich syndrome protein family member 1
WFIKKN2 WAP, kazal, immunoglobulin, kunitz and NTR domain-containing protein 2
WNTI16 Isoform Wnt-16b of Protein Wnt-16
WSCD2 Isoform 1 of WSC domain-containing protein 2
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Table 3. Biomarker Panel for Subclinical Brain Injury

Protein Symbol Protein Name

ASTNI Astrotactinl

BAI3 Brain angiogenesis inhibitor 3

CNDP1 Carnosine dipeptidase 1

ERMIN ERMIN

GFAP Glial fibrillary acidic protein

GRM3 Glutamate receptor, metabotropic 3

KILH32 Kelch-like protein 32

MAGE?2 Melanoma antigen family E, 2

NRG3 Neuregulin 3

NRGN Neurogranin

OMG Oligodendrocyte myelin glycoprotein

SLC39A12 Solute carrier family 39 (zinc transporter), member 12

RTN Reticulon 1

MT3 Metallothionein 3
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Table 4. Patient Characteristics
Neurologically Injured | Non-injured | P value
N=27 N=76

Gestational Age (weeks) 33.7+5.7 33.244.5 0.67
Birth Weight (grams) 2264+1129 1961+966 0.18
Cesarean Delivery (%) 59.3 50.0 0.41
Umbilical artery pH 7.12+0.18 7.23+0.13 0.007*
Umbilical artery Base Excess (mM) -9.747.6 -4.7+4.8 0.001*
Cord pH<7.0 or Base Excess >-12 mM (%) 50 12.1 <0.001*
GFAP on day of life 1 (ng/ml) 0.17+0.19 0.09+0.18 0.03*
GFAP on day of life 2 0.12+0.21 0.15+0.69 0.86
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stenting, h/o TOF, RV-PA
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Table 7. TSP-1 Concentrations in SCI and Non-SCI Children

SCI, n=62

Non-SCI, n=51

Mean TSP-1 ng/ml (range)
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20770)
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TCTAACGCCTCCCGCATGTTTTICAT-—TTTT-CCATTG-—-CGGAT 40 (SEQ ID NO:5)

-TTTTCATTTTIC-—ATTTTTTTCCAAATCGATCCGCCGGACCTTAT 43 (SEQ ID NO:6)
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Table 8. Neurogranin Peptide Sequences

Precursor | Transitions Peptide ID
Q1 Q3

553.79 366.18 GPGPGGPGGAGVAR (SEQ ID NO:7)

553.79 423.2 GPGPGGPGGAGVAR (SEQ ID NO:7)

553.79 684.38 GPGPGGPGGAGVAR (SEQ ID NO:7)

553.79 741.4 GPGPGGPGGAGVAR (SEQ ID NO:7)

553.79 798.42 GPGPGGPGGAGVAR (SEQ ID NO:7)

553.79 895.47 GPGPGGPGGAGVAR (SEQ ID NO:7)

553.79 952.49 GPGPGGPGGAGVAR (SEQ ID NO:7)

558.792 366.18 Labeled GPGPGGPGGAGVAR (SEQ ID NO:7)
558.792 423.2 Labeled GPGPGGPGGAGVAR (SEQ ID NO:7)
558.792 694.39 Labeled GPGPGGPGGAGVAR (SEQ ID NO:7)
558.792 751.41 Labeled GPGPGGPGGAGVAR (SEQ ID NO:7)
558.792 808.43 Labeled GPGPGGPGGAGVAR (SEQ ID NO:7)
558.792 905.48 Labeled GPGPGGPGGAGVAR (SEQ ID NO:7)
617.846 684.38 KGPGPGGPGGAGVAR (SEQ ID NO:8)

617.846 741.4 KGPGPGGPGGAGVAR (SEQ ID NO:§)

617.846 798.42 KGPGPGGPGGAGVAR (SEQ ID NO:8)

617.846 950.5 KGPGPGGPGGAGVAR (SEQ ID NO:8)

617.846 962.5 KGPGPGGPGGAGVAR(SEQ ID NO:8)
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MATERNAL AND NEONATAL CHARACTERISTICS
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CHARACTERISTLCS FOR NEGNATES TREATED WITH COOLING
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GFAP LEVELS AND NEUROLOGICAL OUTCOMES G386 488 95061000 1 L PICCONVRDIFEIGARE
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Al CLASSIFICATION OF SUBJECT MATTER

GOIN 33/68(20006.01)i, GOIN 33/53(2006.01)i, GOIN 33/52¢2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B FIELDS SEARCHED
Minimum documentation searched (classification system followed by classificaticn symbols)
GO1N 33/68; A61P 25/00, C12Q 1/02; C12Q 1/00; GOIN 33/00; CO7K 16/00, GO1IN 33/53; C12Q 1/68

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Kaorean utility models and applicaticns for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: subolinical brain injury, biomarker, NRGN,GFAP,OMG,MT3

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 7396654 B2 (HAYES RONALD et al.) 08 July 2008 28
See column 25, paragraph 4, column 41, paragraph 4, column 53, paragraph 3

X US 7427490 B2 (VALKIRS GUNARS E. et al.) 23 September 2008 28
See claims 1,16; colunn 39, paragraph 4

A US 2008-0220013 Al (HOCHSTRASSER DENIS et al.}) 11 September 2008 28
See claims 6,9; table 1

A U3 2008-0131881 Al (LADENSCN JACK et al.) 05 June 2008 28
See claims 7,12,13

A US 2009-0068691 Al (DAVE JITENDRA RAMANLAL et al.) 12 March 2009 28
See claims 1,3,4; paragraph [0062]

|:| Further doouments are listed in the continuation of Box C. @ See patent family annex.
* Special categories 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
ta be of particular relevance the principle or theary underlying the invention
"E"  earlier application ar patent but published on or afler the imfernational X" document of particular relevance; the claimed imvention carmot be
filing date comsidered novel or cannot he considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason {as specified) considered to involve an inventive step when the document is
"0" document referring 1o an oral disclosure, use, exhibition ar 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 completion of the international search Date of mailing of the international search report
28 JUNE 2012 (28.06.2012) 29 JUNE 2012 (29.06.2012
MWame and mailing address of the ISA/KR Autherized officer e

Korean Intellectual Property Office
189 Cheongsa-re, Seo-gu, Dagjeon Metropolitan CHO, Hyun Kyung
. W City, 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  8242-481-5629

Form PCT/ISA/210 (second sheet) (July 2009)
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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:

1. g Claims Nos.: 1-27
because they relate to subject matter not required to be searched by this Authority, namely:
: Claims 1-27 pertain fo diagnostic methods for treatment of the human by therapy, and thus relate to a subject matter which
this International Searching Authority is not required, under Article 17(2)(aXi) of the PCT and Rule 39.1{iv) of the
Regulations under the PCT, to search.

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. Claims Mos.: 27
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:

1. |:| 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.
I:l No protest accompanied the payment of additional search fees.

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