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CSF from normal control (N; n = 8)
favorable outcome (F; n = 5)
unfavorable outcome (U; n = 8)
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CSF samples from 3 out of 21 individuals
(N8, F5, & U3)

*SDS-PAGE -Acetone ppt
-In-gel tryptic digestion *In-solution tryptic digestion
(24 slices x 3 samples) (3 samples)

Peptide mixtures

-------- *nano LC-Q-TOF-MS/MS analysis
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Total 6,961 MS/MS spectra

*MASCOT search against RefSeq human
Hit criteria: p < 0.05, b oryions > 3
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Total 1,438 hit spectra

*Exclusion of redundant peptide sequences
-Peptide assignment to candidate proteins
*Exclusion of keratins from the protein list
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Total 107 proteins from 433 unigue peptides
(N8, 49 proteins; F5, 45 proteins; U3, 80 proteins)

+Bioinformatic analysis
*Western blot analysis of
CSF samples (n = 21)

Biomarkers associated with neurological outcome
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Protein Brain Liver
Unique Total Cellular Molecular Biclo
mass
AcESEHEn (Da} peptides  speclra component function LI:I\ Iile
@ll4885083 aldolase C, fruct: 39,830 1 15 Mitochondrion enzyme metab 3 0.234 0.01
0il4B26655  calbindin 1 30,291 6 6 Cytoplasm binding melal (RN 0.053
gll21464101  tyrosine 3-monodl tryptophan 28,456 4 4 Cytoplasm binding signal traf 0.063 0.012
5-monooxygena En protein,
gamma polypepti
0ll4557032 lactate dehydrog 36,900 4 4 Cytoplasm enzyme metal 0.017 0.015
0121735625  tyrosine 3/tryptosh 27,899 3 3 Cytoplasm binding signal trai 0.021 0.021
activation protein
0ll4504349  beta globin 16,102 3 3 Cytoplasm lransl ci{ler transgl 0.004 0.005
activity
gll5803225  tyrosine 3/lryptogl onooxygenase 20,326 3 3 Cytoplasm binding signal trai 0.032 0.032
activation protein, EUhlypeplide
gil16418467  leucine-rich alphgREeRss 38.382 2 2 Extracellular  not annotated not ann 0.003 0.212
0ll4501887  actin, gamma 1 42,108 2 2 Cytoskeleton structural cell stri] 0.021 0.013
molecule
014504345  alpha 2 gichin 15,305 2 2 Cytoplasm lransup?lrier transgl 0 0
activily
gll4507951 tyrosine 3/tryptopl Jlonooxygenase 28,372 2 2 Cytoplasm binding signal tra 0.04 0.018
activation protein, pptide
gll5803011 enolase 2 47,581 2 2 Cytoplasm enzyme metab g 0,196 0.003
0ll51460659 PREEDICTED: simil{QERERETepa variable 16,693 1 2 Not annotated  not annotated not ann el 0 0
region
gll10835095  serum amyloid A4RES 14,854 1 1 Extracellular lransl?(i{ler acute-phas| 0 0
activity
0il11038662 complement compfs subcomponent, 26,915 1 1 Extracellular binding 0.015 0.014
beta polypeptide
gll11056061  thymosin, beta 4 5.050 1 1 Cytoplasm binding 0.011 0.022
01113325072 sphale 105,392 1 1 Golgi enzyme 0.025 0.01
apparatus
gil13775198 acid-rich 10,488 1 1 Cytoplasm  not annotated not ann 0.012 0.017
0il17136078 cible precursor 67,275 1 1 Extracellular lransl??{ler not ann JEIEH N/A N/A
activity
9ll19557645 secretogranin lll 52973 1 1 Extracellular  not annotated not annSElE 0.208 0.005
gil19923362 Thy-1 cell surfac JEIUGEN] 18,151 1 1 Plasma binding not ann JEIEN 0 0
membrane
gil21071030 alpha 1B-glycopraliEh 54,790 1 1 Extracellular  not annotated not an 0.017 0.488
gil21071039  carnosinase 1 56,770 1 1 Cytosol proteolysis  proteolysis a is 0.389 1]
0il21359871  SPARC-like 1 76,057 1 1 Extracellular binding cell comm@ 0.081 0.001
021361081  ubiquitin carboxyl psterase L1 25,151 1 1 Cytoplasm proteolysis protein ¢ 0.06 0.017
(ubiquitin thicles!
0il31542984  nter-alpha (glob or H4. (plasma 103,521 1 1 Extracellular proteolysis acute-phasg 0.009 0.551
Kallikrein-sensit tein)
0il32490572  erythrocyte membig n band 4.1-like 121,458 1 1 Cytoplasm structural cell stril 0.051 0
3 molecule
0ll40316910  serum amyloid A1jg 13,581 1 1 Extracellular translfclt{lar acute-phasi 0 Q
activity
0il41058276  PREDICTED: simil St 21211 1 1 Not annotated  not annotated not annSEIEH 0 o]
isomerase {TIM)
0il4502397 complement factojils 86,819 1 1 Extracellular proteolysis [ MEGET | activity 0.005 0.196
0ll4502511  complement comp 64,615 1 1 Extracellular binding compleme y§El 0 ]
0il4502805  chromoagranin A 50.829 1 1 Extracellular binding negalive mody ] 0.035 Q
neuroendoc
0il4504067  aspartate aminotrg 46,447 1 1 Cytoplasm enzyme metab) 0.057 0.035
0ll4505763 phosphoglycerateili 44,985 1 1 Cytoplasm enzyme metabfdl 0.013 0.042
0ll4506155  Kallikrein 6 preprg 27,523 1 1 Extracellular proteolysis protein m 0.025 0
pr
0ll4507509  tissue Inhibltor of [yl 23,840 1 1 Extracellular proteclysis negative ref| 0.005 0.012
precursor proted]
0ll45580727  microtubule-assol 293155 1 1 Cytoskeleton strl.:nturEaI microtubule SERIIEENE 0.181 0.006
molecule
gil51464757  PREDICTED: simil 47,176 1 1 Not annotated not annotated not ann 0 0
cytoskeletal 18 18)
gl15174539 cylosolic malate 36,631 1 1 Cytosol enzyme metabfl 0.02 0018
0ll5803227  tyrosine 3/lrypt 28,032 1 1 Cyloplasm binding signal lra 0.024 0.015

activation protein,

N/A: AHE
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1 IO FRARESE (U3) IRRAR 40 BEOY N 7E280 107 RO N0 HE
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calbindin 1 Z[[E L7z, Tx OHSHPAT, APJEIL. LC-MSMS IZEDIHFEREEZHWT
Besh O ILRRAEBF D CSF & NI Bt L) O ThH 5. AUFRICHB UV THENL
L7zt 75w b 7 3 —Ld. AFIORTEDNOR RS 5. HB—IT, FFEICHERL
1V v/ 70—LC-MSMS AT LI, ZUw RLAFYETU—HATLERT
Uy LA IV MEHY AT LEHATED Y, Wi, EoMEE hOoRREICE
HPHTFAT—I—ORIEFREE L, B2, by RRTFRIZEZERIKIL,. K
W72 2 KOCESIKBIC KL 58 Bk S i U TIRENR BN DEETH O V. AFEICBWT
FE LS /NI E) A MNSERMERBRT 220085 N\ BRERICHET 28 AE
WEHES L. BT, 7073 —ARITICHEL 72 CSF MEIIDRTH- ZIZHBEH S
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FRT A T AL DML, WL ERBAY ) —Z 2 F T BN A7 —h— o=
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RPN TRAARTH - BE (U3) ITRRNZ 40 BEOY N\ VEZREL, T
9 5 alpha 1B-glycoprotein, SPARC-like 1, kallikrein 6 preprotein, tyrosine 3-monooxygenase/
tryptophan 5-monooxygenase activation protein (14-3-3 ¥ /X7 EHELTHHHNTS), B
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BiCmEEINTWS ", ZRMAY ) —Z 0 FEEHAWT, E5IHEEEDDLZET,
CNSOEEHNESY 27 B ERRIVMFILBRERFEO PR EOMEZH S NMITH I LN
TEBTHAD.
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14



CSF P& calbindin 1 #E /%

el Calbindin 1 @7

VA4 7, -7, enolase 2

-/n S, CSF ) calbindin 19

A i 5 O AV 2 {18

Ly, LC-MS/MS Hidirlz 3300 T aldolase C 136

o) /)

e

VIR SR

g r",{m,‘ PTAE
L Pors ik A




E720 D % MR ST D AR, Beabla 5 L ik A AR
K HRLHE 7 IZF 5 L. THUZ L - THEE O MR |
7557 T D SICNES S THASS.
8. ME
AR ORI 5 THeig & iR % g
{16 =2 2 gl > 7 — D 7R RIS IR LT
ZHiz D W5 TS ECHhEBDEL
Befe. (L1 AN 7 FEE R RHRCR - R4 (2 e
etk R AL L BV ET, 0K S i)
o5 % FEEDH &, B IO K E s
P & SR e LT, RIBIC, KRS
RN R i e U E T,

16



29 Uk

Schneider, A., Béttiger, B.W. and Popp, E.. Cerebral resuscitation after cardiocirculatory arrest
Anesth. Anale., 108: 971-979, 2009,

iy

Reisinger, 1., Hollinger, K., Lang, W., Steiner, C., Winter, T, Zeindlhofer, E., Mori, M., Schiller
. A

A., Lindorfer, A., Wiesinger, K. and Siostrzonek, P.. Prediction of neurological outcome aftel

cardiopulmonary resuscitation by serial determination of serum neuron-specific enolase. £
Heart J., 28: 52-58, 2007

Hachimi-1drissi, S., Van der Auwera, M., Schiettecatte, J., Ebinger, G., Michotte, Y. and
Huyghens, L.: S-100 protein as early predictor of regaining consciousness after out of hospita

cardiac arrest. Resuscitation, 53: 251-257, 2002

Ito, T.. Saitoh, D., Fukuzuka, K., Kiyozumi, T., Kawakami, M., Sakamoto, T. and Okada, Y.
Significance of elevated serum interleukin-8 in patients resuscitated after cardiopulmoenary arrest

Resuscitation, 51:47-53, 2001,

Oda, Y., Tsuruta, R., Kasaoka, S., Inoue, T. and Maekawa, T.: The cutoll values of intrathec
interleukin & and 6 for predicting the neurological outcome in cardiac arrest victims

Resuscitation, 80: 189-93 2009,

Oda, Y., Tsuruta, R., Fujita, M., Kaneda, K., Kawamura, Y., lzumi, T., Kasaoka, 5., Maruyama, |
and Maekawa, T.: Prediction of the neurclogical outcome with intrathecal high mobility grouj
hox 1 and S100B in cardiac arrest victims: a pilot study. Resuscitation, 83: 1006-1012, 2012

Nolan, J.P., Neumar, R.W., Adrie, C., Aibiki, M., Berg, R.A., Béttiger, B.W., Callaway, C., Clark}
R.S., Geocadin, R.G., Jauch, E.C., Kemn, K.B., Laurent, [., Longstreth, W.T., Merchant, R.M.
Morley, P., Morrison, L.J., Nadkarni, V., Peberdy, M.A., Rivers, E.P., Rodriguez-Nunez, A.
Sellke, FW.. Spaulding, C., Sunde, K. and Hoek, T.V.. Post-cardiac arrest syndrome
epidemiology, pathophysiology, treatment, and prognostication. A Scientific Statement from th
[nternational Liaison Committee on Resuscitation; the American Heart Association Emergenc)
Cardiovascular Care Committee; the Council on Cardiovascular Surgery and Anesthesia; thg
Council on Cardiopulmonary, Perioperative, and Critical Care: the Council on Clinica

Cardiology; the Council on Stroke. Resuscitation, 79: 350-379, 2008

Zimmermann-Ivol, C.G., Burkhard, P.R., Le Floch-Rohr, J., Allard, L., Hochstrasser, D.I. ang
Sanchez, I.C.: Fatty acid binding protein as a serum marker for the carly diagnosis of stroke: &
, 2004,

pilot study. Mol. Cell. Proteomics, 3: 66-

] Choe, L., D'Ascenzo, M., Relkin, N.R., Pappin, D., Ross, P., Williamson, B., Guertin, S., Pribil, P
and Lee, K.H.: 8-plex quantitation of changes in cerebrospinal [luid protein expression
subjects undergoing intravenous immunoglobulin treatment for Alzheimer's disease. Profeomics

S 3651-3660, 2007.

i) Stoop, M.P., Singh, V., Dekker, L.J., Titulaer, M.K., Stingl, C., Burgers, P.C_, Sillevis Smitt, P.A
Hintzen, R.Q. and Luider, T.M.: Proteomics comparison of cerebrospinal fluid of relapsing

~

remitting and primary progressive multiple sclerosis. PLoS One, 5:¢12442, 2010,
[ Jennett, B. and Bond, M.: Assessment of outcome after severe brain damage. Lancer, 1: 480-484

1975

. Zhao, )., lzumi, T., Nunomura, I, Satoh, S. and Watanabe, S.: MARCKS-like protein,
membrane protein identified for its expression in developing neural retina, plays a role u

regulating retinal cell proliferation. Biochem. J., 408: 51-59, 2007.



[Bhtano, N., Aihara, M., JiEk% HI a0, M., Liu, Y., Izumi, T., Maekawa, T.,
| Ishihara, T., Shiraifus 11 Proteomtc analySLS of protemq
i i thn of SDS-PAGE with nano-liquid

Yanagida, M., Takahashi, N. and Isobe,
Bss spectrometry system for interaction

O -mpicki, R.A.: Identifying biological
.70, 2003.

SN Guidelines for the routine application
T 6 1231-1238, 2005.

: UQSINE (PGHEERIEMER onal biomarker and ubiquitin system

4G, Celio, M.R. and HysS&:, J.H MEEIGIRINGinding proteins in the nervous systenn.
., 15:303-308, 1992

mits, R., Pregant, P Worofka, W.: Clinical biochemistry of

B enolase. Clin. Chim.

, 1.B., Peskind, E., Nixon, R., Nutt, J.,
, C., Wang, Y., Iin, 1., Zhu, D, Li, GI.,



