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(22) JP 6071886

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
QI9NQC3 Reticulon-4
QI9YS5Y7 Lymphatic vessel endothelial hyaluronic acid receptor 1
P36955 Pigment epithelium-derived factor
P06702 Protein S100-A9
Q8TBZ2 MYCBP-associated protein
A6NIX2 Wilms tumor protein 1-interacting protein
AOAVI2 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
QS5JINX2 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
Q9P1Z79 Uncharacterized protein KIAA1529
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(23) JP 6071886

B2 2017.2.1

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 AS,
A6NII9 isoform CRA a) (Putative uncharacterized protein ENSP00000336812)
A8MSL6 Putative uncharacterized protein APOA4
Q7727G8 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
QINVNSE Guanine nucleotide-binding protein-like 3-like protein
Q03828 Homeobox even-skipped homolog protein 2
P16401 Histone H1.5
Q7Z7M0 Multiple epidermal growth factor-like domains 8
QINYFO Dapper homolog 1
Q02747 Guanylin
Q9HCJ5 Zinc finger SWIM domain-containing protein 6
Q8TEHO0 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
A6NIS0 Uncharacterized protein ENSP00000305613
QY96LW6 c¢DNA FLJ33157 fis, clone UTERU2000393 (HCG2021706)
QI9NZV6 Methionine-R-sulfoxide reductase B1
P04114 Apolipoprotein B-100
Q8WY24 SNC66 protein
Q5T8A7 Protein KIAA0649
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(24) JP 6071886

Accession No.

Protein Name

B2 2017.2.1

Q68DS3 Putative uncharacterized protein DKFZp686H17246
P02790 Hemopexin
060907 F-box-like/WD repeat-containing protein TBL1X
P02745 Complement Clq subcomponent subunit A
Q961Y4 Carboxypeptidase B2
Q12947 Forkhead box protein F2
Q13505 Metaxin-1
Q71RAS 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 Clq subcomponent subunit B
Q96CP6 GRAM domain-containing protein 1A
Q92954 Proteoglycan 4
P10412 Histone H1.4
P32119 Peroxiredoxin-2
P06733 Alpha-enolase
QIOUPPS 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
¢DNA FLJ30633 fis,highly similar to Homo sapiens modulator of
A8K5VS8 estrogen induced transcription, transcript variant 1, mRNA
Q9BTLA4 Immediate early response gene 2 protein
Q96PDS N-acetylmuramoyl-L-alanine amidase
1P100807369.1 IP100807369.1
1P100788213.2 1P100788213.2
B4E2MS5 cDNA FLJ58975
IP100782956.2 IP100782956.2
IP100878453.1 IP100878453.1
P02452 Collagen alpha-1(I) chain
QIBXBS Oxysterol-binding protein-related protein 10
IPI00457142.3 SIMILAR TO U2 SMALL NUCLEAR RNA AUXILLARY FACTOR 1
(075528 Transcriptional adapter 3-like
P04196 Histidine-rich glycoprotein
PO8123 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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(25) JP 6071886 B2 2017.2.1

Accession No.

Protein Name

IP100794089.1

1P100794089.1

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-1
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 IP100883666.2
Q66PJ3 ADP-ribosylation factor-like protein 6-interacting protein 4
Q9UPAS Protein bassoon
P60602 Protein MGR2 homolog
Q8N2B8 Putative uncharacterized protein F1.J33534
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-III
P02461 Collagen alpha-1(III) chain
1P100219910.2 1P100219910.2

IP100442185.1

1P100442185.1

1P100794089.1

1P100794089.1

1P100847731.1

1P100847731.1
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Table 2. Brain Injury Protein Biomarkers
Gene Name | Protein Full Name
SHTIA 5-hydroxytryptamine receptor 1A
ACCN4 Isoform 1 of Amiloride-sensitive cation channel 4
AJFM3 Isoform 1 of Apoptosis-inducing factor 3
ANO3 Anoctamin-3
ATP1A3 Sodium/potassium-transporting ATPase subunit alpha-3
B3KXG7 cDNA FU45381 fis, clone BRHIP3021019, highly similar to Homo sapiens

protein tyrosine phosphatase,non-re<

BAI3 Brain-specific angiogenesis inhibitor 3
BAIAP3 Isoform 1 of BAIll-associated protein 3
BCAN Isoform 1 of Brevican core protein
CAMKIG 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
CLDND1 Isoform 1 of Claudin domain-containing protein |
CNDPI Beta-Ala-His dipeptidase
COKAl Collagen alpha-1(XX) chain
CINND2 Isoform | of Catenin delta-2
DNAIJC18 Dnal homolog subfamily C member 18
DNM3 Isoform 1 of Dynamin-3
DOCK3 Dedicator of cytokinesis protein 3
DYNCII1 Isoform 1 of Cytoplasmic dynein 1 intermediate chain 1
ERMN Ermin
ETBR2 Endothelin B receptor-like protein 2
FAM171A1 | Protein FAM171Al1
FAMS5B Isoform 1 of Protein FAMSB
FAMSC Protein FAMSC
FGF1 Isoform 1 of Heparin-binding growth factor 1
FU45872 c¢DNA FU45872 fis, clone OCBBF3005843
FSTLS Follistatin-related protein 5
GABBRI 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(0) 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
KCNAI Potassium voltage-gated channel subfamily A member 1
KCNSI Potassium voltage-gated channel subfamily S member 1
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KCNVI1 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

KLH32 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
NAP1L3 Nucleosome assembly protein 1-like 3

NCAM1 Isoform 1 of Neural cell adhesion molecule |

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 adipoQ receptor family member 6

PAX7 Isoform Long of Paired box protein Pax-7

PCDHA9 Isoform 1 of Protocadherin alpha-9

PCDHBI10 Protocadherin beta-10

PDEIB Calcium/calmodulin-dependent 3',5'-cyclic nucleotide phosphodiesterase 1B
PHYHIP Phytanoyl-CoA hydroxylase-interacting protein

PLXNA4 Isoform 1 of Plexin-A4

PNMA3 Isoform 1 of Paraneoplastic antigen Ma3

PRMTS Protein arginine N-methyltransferase §

PTN5 Tyrosine-protein phosphatase non-receptor type 5

PTPRN Receptor-type tyrosine-protein phosphatase-like N
Q59GKS Glutamate receptor, metabotropic 4 variant

Q75M17 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

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

SERPINI1 Neuroserpin

SH3GL2 Endophilin-Al

SLC1A2 Excitatory amino acid transporter 2

SLC32A1 Vesicular inhibitory amino acid transporter

SLCO1A2 Isoform OATPIa of Solute carrier organic anion transporter family member
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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
VAQE2 V-type proton ATPase subunit € 2
WASF1 Wiskott-Aldrich syndrome protein family member 1
WFIKKN?2 WAP, kazal, immunoglobulin, kunitz and NTR domain-containing protein 2
WNT16 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
ASTNI1 Astrotactinl
BAI3 Brain angiogenesis inhibitor 3
CNDP1 Carnosine dipeptidase 1
ERMIN ERMIN
GFAP Glial fibrillary acidic protein
GRM3 Glutamate receptor, metabotropic 3
KLH32 Kelch-like protein 32
MAGE2 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 7.1240.18 7.23+0.13 0.007*
Umbilical artery Base Excess (mM) -9.7+7.6 -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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Diagnosis 'GFAP Measurements CPB Neuro | Survival
pt] 1 2 3 4 5 6 XC Injury
Heart transplant for DCM s/p
bivad, inabilty to separate from 400 min
CPB A|0.074] 043 ] 11.3 | 20.5 69 min | Stroke, ICH No
Dilated Cardiomy opathy B| 0.052|<0.04] 0.053 None Yes
Dilated Cardiomy opathy C| 0.162 |<0.04| <0.04 None Yes
ASMS D | <0.04 |<0.04 0.06 | 0.07 | 0.19 None Yes
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Cardiogenic shock s/p PA
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Table 6. TSP-1 Levels Control vs. SCD

SCD, n=123 Control, n=23 P

Mean TSP-1 ng/ml (range)

8928 (724-36500)

6926 (889-26120) 0.49
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Table 7. TSP-1 Concentrations in SCI and Non-SCI Children
SCI, n=62 Non-SCI, n=51 P
Mean TSP-1 ng/ml (range) 10370 (845-36500) | 6926 (724- .013
20770)
Mean TSp content ng/million plts (range) | 22.95 (3-66) 16.23 (1-56) .039
Mean plt count 483,000 432,600 463
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TCTAACGCCT CCCGTATGTTTT@T---TTTT-CCATTG—--CGGAT 40 (SEQ ID NO4)

TCTAACGCCTCCCGTATGTTT 1@-—1 ITTT-CCATTG--CGGAT 40 (SEQ ID NO:4)
TCTAACGCCT CCCGTATGTTT@T---TTTT-CCATTG---CGGAT 40 (SEQ ID NO:4)
TCTAACGCCTCCCGTATGTTTT@T---TTTT-CCATTG—--CGGAT 40 (SEQ ID NO:4)
TCT AACGCCTCCCGgATGT”IT@I‘———TTTT-CCATTG—-—CGGAT 40 (SEQ ID NO:5)

-TTTTCATTTTIC—-ATTTTTTTCCAAATCGATCCGCCGGACCTTAT 43 (SEQ ID NO:6)
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gooo
Table 8. Neurogranin Peptide Sequences
Precursor | Transitions Peptide ID
Ql 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:8)

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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