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A23kol] glojA, A7) il ghlE e IS 19 Ovoinhibitor, A9 & 29 Ovalbumin-related protein X,
AEdHs 39 TENP, AYWHE 49 Hemopexin, ALWHE 59 IGY-FCU3-4 2 M LWHE 69 Extracellular fatty
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A108el dolA, A7) Tl gwlg o qIHME 19 Ovoinhibitor, AE¥WE 29 Ovalbumin-related protein
X, AEHE 32 TENP, MEHZ 49 Hemopexin, AMEHZ 59 IGY-FCU3-4 ¥ H<EHZ 69 Extracellular
fatty acid-binding protein(Ex-FABP) . & o]|Fojzl o ZRE HUly= A& EXo=m = 7379 37 ~
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Zﬂlez}Oﬂ oA, A7l welgde MqdadWE 19 Ovoinhibitor, AEWE 29 Ovalbumin-related protein
, AdWs 39 TENP, MEHZE 49 Hemopexin, AEHIE 59 IGY-FCU3-4 Z AAHZT 629 Extracellular

fatty acid-binding protein(Ex-FABP) &2 o]Fojxl FoZRE MHAEE AL EAo=Z 3= o] FH8 BA
S W,

A8 17
A16ge] doJM, AEHSE 19 Ovoinhibitor i AEHME 29] Ovalbumin-related protein X o&d F7}+=
2EY 2 JMeAdo] =2 Ja iU AAks 3l AS EF o e W F4S BAsE W

AT 18

A6l Joix, AEHZ 39 TENP, ALEWHE 49 Hemopexin, AEWZ 59 IGY-FCU34 2 XLdW3E 6
Extracellular fatty acid-binding protein(Ex-FABP)ellA] M eix]i= 1% o]Ate] Wul gulde] Wy 7hiAs=
Efx 7leAo] B2 MR S Wl AS EHoR s deo] S B4 W,
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iEEﬂ T e WYgHES AT FF 2 AF AMAYS ASHAIZAY {Choi, Y.-H. 2007. Management of
Stress in Poultry Production. Korean Journal of Poultry Science 34:295-300.}. AEd~ WEe AlekA| o A

g3 ddo]l A3E Tt {Henriksen, R., T. G. Groothuis, and S. Rettenbacher. 2011. Elevated plasma
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corticosterone decreases yolk testosterone and progesterone in chickens: linking maternal stress and
hormone-mediated maternal effects. PloS one 6:e23824. doi 10.1371/journal.pone.0023824; Mashaly, M.
M., G. L. Hendricks, 3rd, M. A. Kalama, A. E. Gehad, A. 0. Abbas, and P. H. Patterson. 2004. Effect of
heat stress on production parameters and immune responses of commercial laying hens. Poult Sci 83:889-
894.}. A@A A AEHAE 71ebd % ZEE|FAEE(corticosterone), FFIA, FEAHES FE)
sk aL, v, 7F 4 Fde] FAZE WEtke Aol &elA Atk {Mumma, J. 0., J. P. Thaxton, Y. Vizzier-
Thaxton, and W. L. Dodson. 2006. Physiological stress in laying hens. Poult Sci 85:761-769.;
Puvadolpirod, S., and J. P. Thaxton. 2000. Model of physiological stress in chickens 1. Response
parameters. Poult Sci 79:363-369.; Rochester, J. R., K. C. Klasing, L. Stevenson, M. S. Denison, W.
Berry, and J. R. Millam. 2009. Dietary red clover (Trifolium pratense) induces oviduct growth and
decreases ovary and testes growth in Japanese quail chicks. Reproductive toxicology (Elmsford, N.Y.)
27:63-71. doi 10.1016/j.reprotox.2008.11.056; Shini, S., P. Kaiser, A. Shini, and W. L. Bryden. 2008.
Biological response of chickens (Gallus gallus domesticus) induced by corticosterone and a bacterial
endotoxin. Comp Biochem Physiol B Biochem Mol Biol 149:324-333.}.

2EYAE AR AR S AdA T A 93713k @5A171% {Shini, S., A. Shini, and G. R.
Huff. 2009. Effects of chronic and repeated corticosterone administration in rearing chickens on
physiology, the onset of lay and egg production of hens. Physiology & behavior 98:73-77.}, Al#S AAk
e 71, 5 gy dhe] ¥AS #aAZY {Shini, S., A. Shini, and G. R. Huff. 2009. Effects of
chronic and repeated corticosterone administration in rearing chickens on physiology, the onset of lay
and egg production of hens. Physiology & behavior 98:73-77.; Mumma, J. O., J. P. Thaxton, Y. Vizzier-
Thaxton, and W. L. Dodson. 2006. Physiological stress in laying hens. Poult Sci 85:761-769.}. ©]&]3k
Aot A A 2EHAE Wi dY GEFE a7 HAGESE STMATIY, o R WA
d ~HZolE TE2F (HEREXHE, Z2ALHE 9 o 2EZ2A) 455 E 74AA 7Y {Henriksen, R.,
T. G. Groothuis, and S. Rettenbacher. 2011. Elevated plasma corticosterone decreases yolk testosterone
and progesterone in chickens: linking maternal stress and hormone-mediated maternal effects. PloS one
6:€23824. doi 10.1371/journal.pone.0023824}. AE#AE G4 FAxES 74AA7]M {Rozenboim, 1.,
E. Tako, 0. Gal-Garber, J. A. Proudman, and Z. Uni. 2007. The effect of heat stress on ovarian
function of laying hens. Poult Sci 86:1760-1765.}, 33} wioA whulddtdo] oS vz 4 g0l
BuEA}H {Rozenboim, I., E. Tako, 0. Gal-Garber, J. A. Proudman, and Z. Uni. 2007. The effect of
heat stress on ovarian function of laying hens. Poult Sci 86:1760-1765.; Sargan, D. R., M. J. Tsai,
and B. W. O'Malley. 1986. hsplO8, a novel heat shock inducible protein of chicken. Biochemistry
25:6252-6258.}. 1eu} olelg ~EH 2 RA 5 A9 o] HastANE Algks o] &3tk AbehA| o 3

A glolw ~EdA BAS 54T 4 Ak

Holl, Z2HZ(proteome) wAlo] @A oA x5 A (differential) A LS A8t aL vlo] 2nlA
g FAHsSE Fue® aEx vt {Matt, P., Z. Fu, Q. Fu, and J. E. Van Eyk. 2008. Biomarker
discovery: proteome fractionation and separation in biological samples. Physiol Genomics 33:12-17.}.
ey, @A (Proteomics) ATE @A7ZHA AdHA- AFE HF=2 ddsto] $om™ {Burgess, S. C. 2004.
Proteomics in the chicken: tools for understanding immune responses to avian diseases. Poult Sci

83:552-573.}, 34 AEd 2z di3k @ulx dPE =3 nugk Ao},

webd, ARAE TFW FERe Ggw B28 Aud L FAH ok B wude] Bde vAE 3P
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walk, Boubhge aly) ulo]|onlA wulde] Eoldoz ATEIE IS FFAROR X R 7
2EYA Agg 2AHE = AW 7 EE A w3t

B ool A "gelg

(epitope)E 7}AaL

w ool A Felged gAl, Rwged A EE Y 3A9 ¢ oglou, B ouye) gAE mwg

29 ZAQ Aol mgA s

Eejged A gYdel e Faupgel ot WoUel vlolontA WS oR LT FAgonA

AzE 5 Aok 9% FFE vHA, Aa, B2, F, A%, %, A, &, A 53} 2 ERERS £Y

g, ool @4sE A ohth, WS Tl FA, BAV FAb, s B4 5ol PWom FAH, dud
2 gAYe 171 918 RxA(adjwvant) 9 F71 FelRth, ousFEnY Ar4on daie A

peIFed dAe gdxe] #F dez Fotd o3 Ewsly AEF AYAl7]<%(Koeher and Milstein (1975)

Nature, 256:495 @ Kohler @ Milstein (1976) European Jounral of Immunology 6:511)°l <&Jsf A|xE < U

o nd FAHeR, WA 25 dolertAd BMAL oF 20 mE dolA Balb/C A B 2 AFH &7
S8 AGSE A7AY Aelel=F FAstel 28F ARWA AGAA £F SEe| WSAUE. 1 Fof
A 5ol 47 BRI F® FA-AN INTE A i vhgxe] vdmvie FdAFe o gy
2 GAAS Bel BAF el o3 $YAA Bske soluewrts YA, of F, ELIA WS A
sto] Ashe mreZwd FAS YYSE soluErt ATWNS NEs] FHE F MFRYY eI
FAE B AR Y] selndEnl Ades meZed At AASH @n 8% FE

1

T3 Raedeyd s AR A & 4R 35 A 2ho]B# g (Clackson et al, Nature, 352:624-628,
1991; Marks et al, J. Mol. Biol., 222:58, 1-597, 1991) 7]&< o]f3le] Ax=E 4 JYr}t. BHu} FAZ o=,
2] &A glolH ] WHES ulolenlA waiAe] gk A /- AH(Single chain fragment variable, scFv
FEDE F53sto] olF HopA e ZHd §F " Je 2 LddAFoRA A gelBegE AlFH WA A
23)ar, o] golug e ZEE A7) ulo]entA gulAy At Ry A2 2], A2t wyolt).

A7) o RRY Axd A= A AVEE, FA, @ Hd, ol2ud A2wiEae s, W] A2vfE 1

)

2 e 2AE EE B x3EE AT 29 AA dolo] A E 271 AA Heold FHE A=
AT Feak ozl A Exlo] 7wl dHS ¥, IA Bxo r]5H gHolw Holx gl
A 715 BEArsta e @S 5™, Fab, F(ab'), F(ab')2, Fv 5o] Tt

2 HHe A 7EE Gzt 4wzl Tl Az o8] AlxEW, olyd 7|Ed TAAHoR xFE=
FAAZIFEHY A, MY, FAHSA, B G T ol IU-gA AFAE HEL & dT A, d
2 51, 49 23 A, @M (chromophores), &A(o: dAet AFAER) © 19 7|4, e 349
At = e U2 B 58 g 4 ok, 33 2 dyge w2 Al YA (radionuclides), 33
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g PFeht AL 5HOR s v FAL BA: WS AFH)

wodgel B4 EEA, 4] v gude daEge] ek oRng AEse WAL afel 2=y o
A9 A719E (DB OF HolerhA wuae] EAE A% AEHAL, TR 2& 4] vtolertA WA
of Boldom AFsHe FAs BEAA FATANETS B Holert wudl £AE HHHoR FAAW
o.

FAE olfate] ©ud FEE FASr] 93 w4 WyeEe " &3, ELISA(enzyme linked
immunosorbent assay), A% magnetic particled tubeo] ZAEAIZ Uh antigen-tracere} WiEsf|A o4
EAS M2 AAHoR WEAA aavss §EAA

particles ©]&3% latex particle®, HWAMIHAEA(RIA: Radioimmunoassay), '#AF WY by
(radioimmunodiffusion), 2T ElZY(Ouchterlony) W FAH  ZAE(rocket) WHA7FE, 2AHY ¢
A HAxA B (Immunoprecipitation Assay), XA 314 2% (Complement Fixation Assay), FACS, whil

A FH(protein chip) T°] Ao} o]2 Ags= AL ofr],

A3l = magnetic particled, 3AZ2E latex
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2 oAyl W wade] whEHcke] wWslsteE AL W whulEe] #wEofe] FUF EE fIadusE AS
ojm] gt

E dtigo A (Ovoinhibitor, Ovalbumin-related protein X2 ¥&d-& Z7}s wbA | TENP, Hemopexin, IGY-FCU3-4
2 Extracellular fatty acid-binding protein(Ex-FABP)2] W3- 7+A3}it}.
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AA o 1: TEAE (AEAY 2EH2 2H)

4753 9] Single Comb Brown Hy-Line Leghorn hens 2052 =7|7} 593k 2719 A&l
¢l 3dk AHY Aol 1zbel 174 /fEA R FEEUT. AFFHY] 2Ee 20 +
A 619 HEHo] 25 9l ATHAG (1541 ). AF7IE Bt Ataet B2 A

AFAEL FAAE 209 AR, AAHE 28 F oA A g 253k 487131
3 A F(HZT) o= control AME (AFE 1kegoll Omge] corticosterone E3H)7F, uwx] 3 A (A )l
= AR (AR 1keol 30mge] corticosterone ¥3H)7F 25 &<t FHEHAUTE.

Control AlE+= o &= (EtOH) 500mlE A dALE = 99.5% EtOH 500méoll 815mg corticosterone (92%, C2505, Al
awp, v=) S dE] Bl %, 25kg UWRALE S S E3FT)ol A 304 o)/ wlEske] Al AT

AA o 2 0 AR AF

Control AlE E& APAIE T4 7IA] Al(Day 0) 2813l F¢ 54R (Day 5) &L 7MA7} Abekst Algds
At & dulgk et A [ARA7)AL EAA] w7k -80TC ol H#stgltt.
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AAl o 3 ) gl & 2 SDS-PAGE £4

A AxE due bR B o gE fo 2ouiol sidake &3 ¥ H(lysis buffer) A (1%
sodium dodecyl sulfate (SDS), 1 mM phenylmethanesulfonyl fluoride (PMSF), protease inhibitor cocktail,
100 mM Tris-HC1 (pH 6.8))°l &A1 t. & W3 A9} 2& ko] &3] M3 B (7 M urea, 2 M thiourea, 4%
CHAPS, 0.1 M dithiothreitol (DIT), 1 mM PMSF, protease inhibitor cocktail, 40 mM Tris-HCl (pH 6.8))%
Wi A2oA A T 28T, E3ES A 58 259 4 (sonication) AT F A& 1AIRE

ATH. 15,000 g, 4 T, 20 & & YAZE 8L 4 CTellA 1A Sk wieFe & 15,000<g, 4 C,
T B 3 o dAEYEAT. A 844 ©HAS 2DE Quant kit (GE Healthcare Life Sciences,
e, 29 e)E ol gstel AS skelch. SDS-PAGE 412 thi 3y} o] FaE Itk 5 ugel soluble protein
S sample buffer (2% SDS, 10% glycerol, 500 mM Tris-HCl, (pH 6.8))¢} =3}l 12% SDS polyacrylamide
geloll 20 mAol Al 3AIZE B9t A7 9ES 3 & & A (silver stain)dFATE.

AA o 4 1 olakd H7|FE (2DE) &4

200ug] 84 9wAS A3} ¥ (rehydration buffer) (7 M urea, 2 M thiourea, 4% CHAPS, 2.5% DTT,
10% isopropanol, 5% glycerol @ 2% IPG buffer)®} &&3}3itt. pH 4-10, non-linear (NL)2] 18cm IPG =~EH
S o] gsto] 18 A7k EoF vwA S 2|43k (rehydration) stth. wAS pH EE 1% 2gslr] 93] IPGphor
3 A8l (GE amersharm)S AR&3Fe] 50 V oAl 30 &, 100 V ©llA] 30 &, 250 V oA 1 AJZF, 9A1ZF &<t
8,000 V 7FA HH3] AYS = F 8,000V oA 6 Azt Tt SHH #A7|FE(isoelectric focusing)
stk S ArgEe] # IP6 2EHE 15 & &< HE W3 (equilibration buffer) (6M urea, 50 mM
Tris-HCl pH 8.8, 30% glycerol, 2% SDS % bromophenol blue)®} 1% DITES Y ir 12} &3} (equilibration)E
AA st 3, 2xF H38 3 (equilibration)®= 2.5 % iodoacetamided 21 AAITt. gz whilEsS F37|E=2
221 #2E 7] $18kd 7.5% SDS polyacrylamide gels using Gradi-Gel' 11 gradient PAGE analysis kit
(EBA-1015, Elpis, Daejeon, Korea)E ©]-&3ato] SDS-PAGE 18 A|%3}3itt.

SDS-PAGE & o]&3te] 20 mAolA]l 18AIFF B¢ H7dsS & F & AM(silver stain) 3FUTF. Image

master (Image Master 2D Plantinum v7.0, GE)E o]&3le] F AHgF (R, Ad)7ke] whjd e S vl

Ao & At 37019 A oluH]e AP (spot) HEE SHIAT. T2 AHEFlA T A G

(Day 0)2 7o 5¢A(Day 5) Atole] Asdd 75 t-test2 Foido]l HAAHUL, 1 xo]7} P<0.050H
+

T t
Trefdel AENT. BE AY dolEs B £ BEAE FAEIH

AA o 5 ¢ AY FA (Matrix-Assisted Laser Desorption-Ionization Time-of-Flight Mass Spectrometry
(MALDI-TOF/MS) <} MALDI-TOF/TOF/MS/MS +4)

3]l ¥ (pipet tip)S o3 W= 2T ZEdo] HFHo| =38R TE. 30mM potassium ferricyanide, 100
mM sodiumthiosulfate pentahydrates 7}t & A=Z(silver dye)S gelolA] mx]A 3 & 3] AXAH
k. 50~100 x0e] 10mM DTT / 0.1 M ABCE 7k - 56TCellA of 45% &k RbeAIZH. dsdhs A7 sk
50~100 2] 55 mM lodoacetamide / 0.1 M ABCE H7FE % of 30 &<t whgA171 & ¢hds] AxAZHY. E
HAl At W3 (Trypsin digestion buffer) (0.0012 ug/ulL in 25 mM NH4HCO3, pH 7.8)5 3 wl #H7} & 37T
A e 9k For WAEH Y. AMEe] & &(extraction solution) (acetonitrile: water: TFA=66:33:0.1)
S Agste] AdA Fetel=E FEI Y. FEH Felel= £ I 71d &N (matrix solution) (a-cyano-
4-hydroxy—-cinnamic acid)< &3%3F & MALDI TOF/TOF sample plateel] #53}a ABI 4800 Plus TOF-TOF Mass
Spectrometer (Applied Biosystems, Framingham, MA, USA)E o]&3}o] EAstgon 317] ¥ 14 YA,
ol wulA o] oju|At AL NS/MS spectraZ NCBInr databaseZ o]-&3to]x A3t}

S

FZ1
23 “d |Accession| WA PI Score | Sequence | Matched | A% | dlo]EH|o]
H3 SES No. (MOWSE) | coverage | peptides | 1 E
(%)
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

ZIHSd 10-2014-0058010

4 Ovoinhibito| P10184 54,394 6.16 58 32 14 MS Uni/Swiss
r
5 Ovoinhibito| P10184 54,394 6.16 47 23 14 MS Uni/Swiss
r
6 Ovoinhibito| P10184 54,394 6.16 46 22 13 MS Uni/Swiss
r
7 Ovoinhibito| P10184 54,394 6.16 362 33 19 MS/MS Uni/Swiss
r
8 Ovoinhibito| P10184 54,394 6.16 46 17 10 MS Uni/Swiss
r
11 Ovoinhibito| P10184 54,394 6.16 37 20 11 MS Uni/Swiss
r
12 Ovalbumin-r | P01013 26,331 5.1 79 30 7 MS/MS Uni/Swiss
elated
protein X
17 TENP 042273 47,804 5.53 39 13 6 MS/MS Uni/Swiss
18 TENP 042273 47,804 5.53 147 23 10 MS/MS Uni/Swiss
18 | Ovalbumin-r | P01013 26,331 5.1 103 27 8 MS/MS | Uni/Swiss
elated
protein X
21 Hemopexin Q90WR3 29,765 5.92 35 24 9 MS/MS Uni/Tr
22 Hemopexin Q90WR3 29,765 5.92 340 48 18 MS/MS Uni/Tr
24 Ovalbumin-r | P01013 26,331 5.1 108 27 8 MS/MS Uni/Swiss
elated
protein X
24 | Ovotransfer | P02789 79,551 6.69 63 21 10 MS/MS | Uni/Swiss
rin
27 TENP 042273 47,804 5.53 246 24 10 MS/MS Uni/Swiss
27 IGY FCU3-4 [UPI00018B| 25,466 5.57 112 30 4 MS/MS UniParc
F9C1
28 TENP 042273 47,804 5.53 232 20 13 MS/MS Uni/Swiss
29 EX-FABP P21760 20,359 5.56 351 52 17 MS/MS Uni/Swiss
# 23 HE = olxgl A7 5 (2DE) A o|n| x| o] Ah&-gh,
« 238 HE 1, 2, 3, 9, 10, 13, 14, 15, 16, 19, 20, 23, 25, 26, 30 dlo|gHjo| 2] GAY HEIA u)
ol AR e
* 742 M5 (Accession No)9 &3]+ Uniprot (universal protein resource) Elo]EjH|o]29].

* Score (MOWSE)+= MASCOT PMF (peptide mass fingerprint)ol] AR&% 1L
e, 2307t 34K & AF Fede] & (P <0.05).

, NCBInr dle]gjHo]2=9] NS dHo]E}=

47 AN elEe) ke ohesh gol wW 2 Hel EAHAT
=

WA SDS-PAGE #2oll A 5Y 59 corticosterone 2 A AF&HA (AT )] Ao W thulz o] wlg ok
& Fo A Y (Day 0)ell Hs] HA3] kvl ey o] 3t WEte tiRFolMe #EE A &
1).

Alg A= & Fo] JiA] Fd(Day 0)3 5ol 54R (Day 5)ofl Ak Al Flg o] g3 oz WG TS A
A3k, Image Mater® 2DE Z2& 4% Ay dgjxTof AFF Atolo] 106719 2=REo] AXsk4
corticosterones 59 ¢t AFAT AgA(AE ) ) Tl 30719 AFE0]

vl 1.28] 27} wE gAY

Image master& ©]&ste] & AE|7" 3709 A olmA|e] 23 BEE SAIGUIL t-test® TAAOE #2435}
Sitth. Corticosterones A3 ZF(HE)olA 3709 T d AFE(HE 12, 18, 24)°] FsHA 571 (P<
0.05)3F a1, 5 709 AFE(HE 19, 22, 27, 28, 29)2 oAl Z2s3h. vhdo] Pl s Fol AA
Fd(Day 0)oll HlsiA Fo] 544 (Day 5)o 2 o)A vk 270e] 2F(HSE 21, 28)°] F7letiar & /H(=3
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=z 2
[0062] P < 0.059 oA = LENMSE Hol= 23 WS
AT
AT s
T 9 21, 28
AET 19, 22, 27, 28, 29 12, 18, 24
[0063] g A~3FE5S MALDI TOF/MS H+= MALDI TOF-TOF/MS/MS® +-213}o] MASCOT database® ¥ (taxonomy)E

gallus gallus® 723k tt. MASCOT database®] 7% MOWSE ¢ #]&S Hjo]Aa= 3 27 o] (scoring)S 4
ABFR AL 230 (score) 7t 84 o4 AL FATgHoR {5 mdoleta Gttt (P<0.05). MOWSE 230
£ Akl EFE gallus gallus=Zwh Mgk Az 30719 dwWd A5 F 1571 &3] dudo]

AN, 2 s =2 WA =5 B 5] F 3o UERAIY

Z 3
[0064] = /MAl A Day 003 T 544 (Day 5)AFele] whad =}
ER IR 23| g 5 o 29
HS | 4 = F o= AT
3 ESEE ESEE
(p-value) (p-value)
3 4 - 0.24 - 0.23
4 4 - 0.30 - 0.19
5 A - 0.21 - 0.24
6 4 - 0.28 1 0.07
Ovoinhibitor 7 57 - 0.23 1 0.07
8 4 - 0.33 1 0.07
9 74 ! 0.03 1 0.07
10 4 - 0.22 1 0.08
11 &4 ! 0.07 1 0.07
12 A - 0.36 1 0.05
Ovalbumin-related 18 4 - 0.41 1 0.01
protein X 23 F4 - 0.08 - 0.19
24 A - 1 0.06
26 4 - 0.27 - 0.13
20 4 - 0.33 - 0.35
Hemopexin 21 o) 1 0.05 - 0.12
22 A - 0.11 ! 0.05
13 4 1 0.06 ! 0.07
14 FA - - 0.28
TENP 15 =4 - 0.46 ! 0.09
16 4 - 0.15 - 0.16
17 4 - 0.41 - 0.20
18 4 - 0.41 1 0.01
27 A - 0.06 ! 0.01
28 4 1 0.02 ! 0.03
Chondrogenesis-associate| 19 A 1 0.09 | 0.05
d lipocalin 30 4 - 0.36 - 0.18
IGY-FCU 3-4 27 =4 - 0.06 | 0.01
Extracellular fatty 29 =4 - 0.33 l 0.01
acid-binding protein
[0065] * HE 2P [K0.099] fFods By, -, MW S 1, S L, A
[0066] 1570¢] =352 ovoinhibitor (23 W3S 4-8, 11), ovalbumin-related protein X (=3 WHIZ 12, 18, 24),
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[0067]

[0068]

[0069]
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hemopexin (23 W3 21, 22), TENP (23 WIS 17, 18, 27, 28), IGY FCU3-4 (X~ WHZ 27), 18l
extracellular fatty acid-binding protein (&3 W3 29) 07 F 67[% ¢ wildo] HAE A},

= AFEA 9] Aol A Fo A DU (Day 0)ol] HIs] Fo] 5UA (Day 5)9 ovoinhibitor® FA4F+= Wiz
(2=F HE 9)o] AL AolA ¢t FoHoz ZAAHI (/X0.05), T t& did (23 HE 1)%E a3
(F<0.07). hemopexin (Z2=3F ¥H3E 21)¥ TENPE FAH+= @iz (A% W3 28)S Fodoz =730 (=

6 W= = 8)

A corticosterone @ = A AFAA(HE )Y AFlA T HA G (Day 0)o BlE T 594 (Day 5)
o] ovalbumin-related protein X (&3F W3S 12, 18, 24)9F TENP (2~3F WIS 18)0o] Z7}l% %13, hemopexin (2~
I M3 22), TENP (23 H3E 27, 28), IGY-FCU 3-4 (3 WH3Z 27), extracellular fatty acid-binding
protein (23F WM& 29) 8] FAHFA %A chondrogenesis—associated lipocalin® FH == whulzd
(23 W3 19)0] H& Z|o] ]“P FoHeoz AU (2 9 WA & 16). OvoinhibitorZ FAIEAY (&%
W3 6,7,8 2 11) (P = 0.07) A (£~ ¥H3 9 % 10) (P = 0. 08) gad A5 corticosteroned A
Yu F7HEE Aol stk Wil TENPR F4 s = gl (23 s 13 % 15)S faske Aol AT
(Z+7y, P<0.07, P<0.09).

Hemopexin (HPX) (3 H& 21 & 22)2 F2 ZhoA iy o] ddoz Eujgs Juwdo|t:, IPXE 3
(heme) 7} w9~ 78k HsteS 7FAm 22 & ] (equimolar ratio) X ZAgsl™ &2 24 (hemoglobin) &2
WE AYEE B2 AASEEA FE Bel 8 fuE Qb ASge EdoRvE ANE REd
{Tolosano, E., and F. Altruda. 2002. Hemopexin: structure, function, and regulation. DNA and cell
biology 21:297-306. doi 10.1089/104454902753759717}. F¥e] Azhe Tl Faf Asto] ik AddS
gt} {Goldfarb, V., R. B. Trimble, M. De Falco, H. H. Liem, S. A. Metcalfe, D. Wellner, and U.
Muller-Eberhard. 1986. An avian serum alpha 1-glycoprotein, hemopexin, differing significantly in both

Q_,

amino acid and carbohydrate composition from mammalian (beta-glycoprotein) counterparts. Biochemistry
25:6555-6562. }. HPXE FATA G A (acute phase protein)ol &3t @Folup ~Eg ol 93] o vz
o] Aol Z7tdEtt {Tolosano, E., and F. Altruda. 2002. Hemopexin: structure, function, and
regulation. DNA and cell biology 21:297-306. doi 10.1089/104454902753759717}. w2 A A AT =
HPX+= A5 52 kDa 39 d (a;-glycoprotein)®] ¥&elt; {Goldfarb, V., R. B. Trimble, M. De Falco,

H. H. Liem, S. A. Metcalfe, D. Wellner, and U. Muller-Eberhard. 1986. An avian serum alpha 1-
glycoprotein, hemopexin, differing significantly in both amino acid and carbohydrate composition from
mammalian (beta-glycoprotein) counterparts. Biochemistry 25:6555-6562.}. EolA HPXE F3} 4 HH-H
5457 Azrete] B3 o]F Ao O sxrF FASA F7MEM 498 ke A (3.5 NER) FFEe
oF g% Hr}. terpentine?] Foje} 2o ~E e o3 A FE7F A SV tHGrieninger, G.,
T. J. Liang, G. Beuving, V. Goldfarb, S. A. Metcalfe, and U. Muller-Eberhard. 1986. Hemopexin is a
developmentally regulated, acute-phase plasma protein in the chicken. The Journal of biological
chemistry 261:15719-15724.}. T3k o]9} FA&HA] lipopolysaccharide?] E7Fojy 7td Ay Ao &%
o]} e WAL (immune challenge)o] 2814 % hemopexin §AI2] Z7}7F HauE At} {Barnes, D. M., Z.
Song, K. C. Klasing, and W. Bottje. 2002. Protein metabolism during an acute phase response in
chickens. Amino acids 22:15-26.; Buyse, J., Q. Swennen, T. A. Niewold, K. C. Klasing, G. P. Janssens,
M. Baumgartner, and B. M. Goddeeris. 2007. Dietary L-carnitine supplementation enhances the
lipopolysaccharide-induced acute phase protein response in broiler chickens. Veterinary immunology and
immunopathology 118:154-159. doi 10.1016/j.vetimm.2007.04.014; Buyse, J., Q. Swennen, F. Vandemaele,
K. C. Klasing, T. A. Niewold, M. Baumgartner, and B. M. Goddeeris. 2009. Dietary beta—hydroxy-beta-
methylbutyrate supplementation influences performance differently after immunization in broiler
chickens. Journal of animal physiology and animal nutrition 93:512-519. doi}. tiFwtol 7d <A
FoE g dolo Igy o &2 IgVE #AAHA &2 egd A9 FAHS o, dF WPXo| s=& —Er A
o] H7F & 9 (5 100:0 HE= 0: 100)= thda dsFolu A H7E 28w (5 500 50)Brk E4l &3k
thi= Aol #AHT {Humphrey, B. D., C. C. Calvert, and K. C. Klasing. 2004. The ratio of full
length IgY to truncated IgY in immune complexes affects macrophage phagocytosis and the acute phase
response of mallard ducks (Anas platyrhynchos). Developmental and comparative immunology 28:665-672.
doi 10.1016/j.dci.2003.11.003}.
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[0070] Aol Al corticosterone A El® AFEA(AEF)ZEEH Aikd Al dol A HPX7F F294 (P < 0.05) &
S B A (2% WE 22), wE dgeTedE fo4 (P <0.05) 22 F7FEgith (23 |3 21)
23 2o ARS AAEE. AA, o]lE AFE(AF HE 21 E 22)L gE VTS 7 gaAEdx
o}, H]E o] AFE(2F WE 21 2 22)C MALDI-TOF/TOF #4] 2 bioinformatisE Eale] HPXE 24
Ik o]5 - 2~ZHEE corticosteroned] Aol Awtole] whgS HGl7] wiEoltk. &4, corticosterone
Yo Al HPXS] BH|E AAIZITH dlzTelA HPXS] wHEkARE oA Evhe glxzH o
B S FojHor AL HE B Ao dF WX FEE 5]
. .

SEE %
PR BEE QEI 2o F4 Asdsd od FrdT: AL wewd
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[0071] Ovoinhibitor (&3 W& 4, 5, 6, 7, 8 ¥ 1D)& WA By = o] duidrtsRaias A4 (=
oAyl g4 S BE3) F9 shE ExlEko] 48.6 - 49 kDa ©]™ {Saxena, I., and S. Tayyab.
1997. Protein proteinase inhibitors from avian egg whites. Cell Mol Life Sci 53:13-23. }, o] wulzo]
FAAE 279 7F, @ 2 dEol AEkA @S {Bourin, M., J. Gautron, M. Berges, S. Attucci, G.
Le Blay, V. Labas, Y. Nys, and S. Rehault-Godbert. 2011. Antimicrobial potential of egg yolk
ovoinhibitor, a multidomain Kazal-like inhibitor of chicken egg. Journal of agricultural and food
chemistry 59:12368-12374. doi 10.1021/j£203339t; Yen, C. F., E. C. Lin, Y. H. Wang, P. H. Wang, H. W.
Lin, J. C. Hsu, L. S. Wu, Y. N. Jiang, and S. T. Ding. 2009. Abundantly expressed hepatic genes and
their differential expression in liver of prelaying and laying geese. Poult Sci 88:1955-1962.}, ZollA
v Ay B Akek A ", gy AfJddA e AbEAAl dE ke Fol o AekA EE AT
{Bourin, M., J. Gautron, M. Berges, S. Attucci, G. Le Blay, V. Labas, Y. Nys, and S. Rehault-Godbert.
2011. Antimicrobial potential of egg yolk ovoinhibitor, a multidomain Kazal-like inhibitor of chicken
egg. Journal of agricultural and food chemistry 59:12368-12374.; Yen, C. F., E. C. Lin, Y. H. Wang, P.
H. Wang, H. W. Lin, J. C. Hsu, L. S. Wu, Y. N. Jiang, and S. T. Ding. 2009. Abundantly expressed
hepatic genes and their differential expression in liver of prelaying and laying geese. Poult Sci
88:1955-1962.}. E3F Ovoinhibitors F-dolA = Wax= Aol Buw At {Moore, R. W., B. M. Hargis, T.
E. Porter, D. Y. Caldwell, C. M. Oubre, F. Vandesande, and L. R. Berghman. 2004. Ovoinhibitor in the
chicken bursa of Fabricius: identification, isolation, and localization. Cell and tissue research
317:247-251. doi 10.1007/s00441-004-0910-x}. e Ael A ovoinhibitore] ¥R Fehwze] ofF 1 540w

{Kinoshita, K., T. Shimogiri, S. Okamoto, K. Yoshizawa, H. Mannen, H. R. Ibrahim, H. H. Cheng, and Y.

Maeda. 2004. Linkage mapping of chicken ovoinhibitor and ovomucoid genes to chromosome 13. Animal

genetics 35:356-358. doi 10.1111/j.1365-2052.2004.01159.x}, trypsin, chymotrypsin elastelase 53 #&

serine GHATFERHPFEALAES A} {Feeney, R. E., F. C. Stevens, and D. T. Osuga. 1963. The

specificities of chicken ovomucoid and ovoinhibitor. The Journal of biological chemistry 238:1415-

1418.; Rehault, S. 2007. Antiproteases. Pages 85-92 in Bioactive Egg Compounds. R. Huopalahti, R. L,

M. Anton, and R. Schade eds. Springer Berlin Heidelberg.}. o] walze] Az RuB]E= estrogend

progesteroneo] 93] AoJEt} {Saxena, [., and S. Tayyab. 1997. Protein proteinase inhibitors from

avian egg whites. Cell Mol Life Sci 53:13-23.; Zhu, Y., M. Wang, H. Lin, Z. Li, and J. Luo. 2001.

Identification of estrogen-responsive genes in chick liver. Cell and tissue research 305:357-363.}. ¥

Aol A corticosterone A E AFA(EF )] ATl A ovoinhibitore] o] F7kaklvt (23 WE 6,

7,8 2 11) (P<0.07). 28y 279 A&AA = ovoinhibitor® FAHE 23 (RS 9)2 A2 2te]7]

= AN oo HASGa, E e 9uid 23 1D BEe fhcte 43S Bidn (P <

0.07). °olegt AF= 2~EH 27 dollA ovoinhibitore] WdS F7HAZIthE A& AJAFSHTE

FU

[0072] TENP ©h e 2 Zoll F-315Q & wjore] wupat Hont dAjxoz WHd s, g, 3t
Bl HAEA B Ao v Hjope] 27| AW defsh= Zew FAEUT {Yan, R. T., and

S. 7Z. Wang. 1998. Identification and characterization of tenp, a gene transiently expressed before

Al

R

:L
rlm
:i
rri

Jm

z

ME

overt cell differentiation during neurogenesis. Journal of neurobiology 34:319-328.}. —12]\} TENP w4l
Aol FA W] W {Guerin-Dubiard, C., M. Pasco, D. Molle, C. Desert, T. Croguennec, and F. Nau.
2006. Proteomic analysis of hen egg white. Journal of agricultural and food chemistry 54:3901-3910.;
Mann, K. 2007. The chicken egg white proteome. Proteomics 7:3558-3568.; D'Ambrosio, C., S. Arena, A.
Scaloni, L. Guerrier, E. Boschetti, M. E. Mendieta, A. Citterio, and P. G. Righetti. 2008. Exploring
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the chicken egg white proteome with combinatorial peptide ligand libraries. J Proteome Res 7:3461-
3474.} ¥ 73 {Mann, K., and M. Mann. 2008. The chicken egg yolk plasma and granule proteomes.
Proteomics 8:178-191.; Farinazzo, A., U. Restuccia, A. Bachi, L. Guerrier, F. Fortis, E. Boschetti,
E. Fasoli, A. Citterio, and P. G. Righetti. 2009. Chicken egg yolk cytoplasmic proteome, mined via
combinatorial peptide ligand libraries. Journal of chromatography. A 1216:1241-1252.} o= EAsk= A
of gl we} o]Hd FHL Aol opdo] HEHAY. FHTole Bxo AW B FAY ddwoxn
TENPE A E ATt {Maehashi, K., M. Matano, T. Irisawa, M. Uchino, Y. Itagaki, K. Takano, Y.
Kashiwagi, and T. Watanabe. 2010. Primary Structure of Potential Allergenic Proteins in Emu (Dromaius
novaehollandiae) Egg White. Journal of agricultural and food chemistry. doi 10.1021/j£103239v;
Takeuchi, J., K. Maehashi, Y. Yasutake, Y. Muramatsu, K. Miyata, T. Watanabe, and T. Nagashima. 2012.
Properties of emu (Dromaius novaechollandiae) albumen proteins. Food Research International 49:567-571.
doi 10.1016/j.foodres.2012.07.045}. TENP= 1% Wil @wize] 0.1~0.5%65 2k#3k# {Mann, K. 2007. The
chicken egg white proteome. Proteomics 7:3558-3568.) EX&}&o] <F 47-50 kDa ¢! w&olt} {Guerin-
Dubiard, C., M. Pasco, D. Molle, C. Desert, T. Croguennec, and F. Nau. 2006. Proteomic analysis of hen
egg white. Journal of agricultural and food chemistry 54:3901-3910.}. o] wrulao] 7]5& o 43 s}
AWk BPI (Bactericidal Permeability-Increasing Protein)7}5oll &8t Zo 2 u|Fo] gulg o} A4S 7}
A= AL FAYEY {Guerin-Dubiard, C., M. Pasco, D. Molle, C. Desert, T. Croguennec, and F. Nau.
2006. Proteomic analysis of hen egg white. Journal of agricultural and food chemistry 54:3901-3910.}.
TENP (23 WS 28)& 2Bz b ASA(EE )M fFefdor ARt txgoxs o dhuld
(23 WZ 28)9] @eo] fojFom Zrbelint. TENP B OVAXE BA¥ o2 AF(HE 18) odMs 2EF
22 Fo dmo o] o] fo]Ho FUhE YA, TENP Fi= IGY-FCU3-42 4% T o2 23013 27)2
ZEf 2 Fo ZARE FejHow zrasgivt. 2y dxTmo AFAlel A fEjE dilloA e o]E (&3 WE
18 B 27)9] Wk A skt

Ovalbumin-related protein X (OVAX) (=3t W% 12)-2 Gene X protein®]2tal® 3l 232719 ofv|wito R -
dEm o] @mde] fdak= SERPINBIACE g ¥ o] At (http://www.uniprot.org/uniprot/P01013). Serpin
HrdHe] wZW ovalbumin, gene Y % gene X& Z+Z} serpinbl4, serpinbldb % serpinbldce] HU

{Benarafa, C., and E. Remold-O'Donnell. 2005. The ovalbumin serpins revisited: perspective from the

chicken genome of clade B serpin evolution in vertebrates. Proceedings of the National Academy of
Sciences of the United States of America 102:11367-11372. doi 10.1073/pnas.0502934102}. OVAX+:= ok
oA EAsH ovalbumin 77% &S 7Y {Poirier, J. C., V. Herve-Grepinet, Y. Nys, and S.
Rehault-Godbert. Year. Development of an ELISA for quantifying egg white ovalbumin-related protein X
(OVAX) [Conference poster]. Paris.}. ZH& <A-9lA OVAXE= ‘"ovalbumin-related protein Y <} A}
(similar to Ovalbumin-related protein Y; IPI00585021)" &% {Mann, K. 2007. The chicken egg white
proteome. Proteomics 7:3558-3568.; D'Ambrosio, C., S. Arena, A. Scaloni, L. Guerrier, E. Boschetti, M.
E. Mendieta, A. Citterio, and P. G. Righetti. 2008. Exploring the chicken egg white proteome with
combinatorial peptide ligand libraries. J Proteome Res 7:3461-3474.}, A& <&z cDNA o &
Ovalbumin-related protein X ¢A3 AEd<& sl r}t {Mann, K. 2007. The chicken egg white proteome.
Proteomics 7:3558-3568.}. 3+ ovalbumin-related protein Yi& W3o|l M= EA3t} {Farinazzo, A., U.
Restuccia, A. Bachi, L. Guerrier, F. Fortis, E. Boschetti, E. Fasoli, A. Citterio, and P. G. Righetti.
2009. Chicken egg yolk cytoplasmic proteome, mined via combinatorial peptide ligand libraries. Journal
of chromatography. A 1216:1241-1252.}. WA OVAXS] HF&Z oF 2.4 mg/mLol™ Fr|AYESAS HOI
t} {Poirier, J. C., V. Herve-Grepinet, Y. Nys, and S. Rehault-Godbert. Year. Development of an ELISA
for quantifying egg white ovalbumin-related protein X (OVAX) [Conference poster]. Paris.}. & <15l
A 2B A B2 Abd o] dhol A OVAXe] TEe] oA o FUFEAAN (A3 W 12, 18 B 24) tET
abgkAle] dule] M= o) g Wslyl #AE A ekghtl. OVAX Ei= TENPE 24 H T o2 23 (HE 18) A=
2EY 2 Fof] ool wdo] FeojAow FIFE A

A o\ A, BEAAS AlTste GEhEA] EBRE ojyg, Alxe] FA44 B dAlREES fg s
Ao Wil 2A F23 {Hotamisligil, G. S. 2006. Inflammation and metabolic disorders. Nature

444:860-867.; Kalish, B. T., E. M. Fallon, and M. Puder. 2012. A tutorial on fatty acid biology. JPEN.
Journal of parenteral and enteral nutrition 36:380-388. doi 10.1177/0148607112449650; Saltiel, A. R.,
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and C. R. Kahn. 2001. Insulin signalling and the regulation of glucose and lipid metabolism. Nature
414:799-806.}. AWARE Ag/dol7] wiimel ANl &aHA tAE 8 olEsty] flEiME el At
of FEE EAs7|RTE AYAAFENA S A9H dEE S o2 AZEa gtk Extracellular
fatty acid-binding protein (Ex-FABP) (&3 W& 29) gl Agoem 2WAYUSH | protein Ch2l,
quiescence-specific protein X p20KZ (http://www.uniprot.org/uniprot/P21760) X+ chondrogenesis-
associated lipocalin® 2™ {Cancedda, F. D., M. Malpeli, C. Gentili, V. Di Marzo, P. Bet, M.
Carlevaro, S. Cermelli, and R. Cancedda. 1996. The developmentally regulated avian Ch21 lipocalin is
an extracellular fatty acid-binding protein. The Journal of biological chemistry 271:20163-20169.},
chondrogenesis-associated lipocalin®] superfamilyol] &3&t}t, o] FAHLEL A <F 20 kDa °]H 20-
30% 535 7Hth(Larsen et al., 1999). o] whulze ubdkEl o wjolo] wWof AzoA AFow A
o1 {Cancedda, F. D., B. Dozin, F. Rossi, F. Molina, R. Cancedda, A. Negri, and S. Ronchi. 1990. The
Ch21 protein, developmentally regulated in chick embryo, belongs to the superfamily of lipophilic
molecule carrier proteins. The Journal of biological chemistry 265:19060-19064.}, ©]3% </d-<F N9
HHAAME L (granulocytes) A= WAF AT} {Descalzi Cancedda, F., B. Dozin, B. Zerega, S. Cermelli,
and R. Cancedda. 2000. Ex-FABP: a fatty acid binding lipocalin developmentally regulated in chicken
endochondral bone formation and myogenesis. Biochimica et biophysica acta 1482:127-135.}. Ex-FABP +
AN GAo A 71 2INE EXSFA AL (8-S AFEAA s AdetA] &) o ZAdete] wrd
4 4t} {Cancedda, F. D., M. Malpeli, C. Gentili, V. Di Marzo, P. Bet, M. Carlevaro, S. Cermelli, and
R. Cancedda. 1996. The developmentally regulated avian Ch2l lipocalin is an extracellular fatty acid-
binding protein. The Journal of biological chemistry 271:20163-20169.}. Ex-FABP= Al%e] Wk xHbAL
wRb B AF AL Foll Holdt AFHNA o= AAFAHORFE AELE HIsteE AXAESTHUMdR A8
st 7bsAo] At {Gentili, C., G. Tutolo, B. Zerega, E. Di Marco, R. Cancedda, and F. D. Cancedda.
2005. Acute phase lipocalin Ex-FABP is involved in heart development and cell survival. Journal of
cellular physiology 202:683-689. doi 10.1002/jcp.20165}. Ex-FABP:= The] el Hdsw] AFHadlzt
(LPS; IL6)oll efaf T&le] F7hear olelgh Wl AT Agdl os Hdamo] FAdAG Ay} e
s st} {Cermelli, S., B. Zerega, M. Carlevaro, C. Gentili, B. Thorp, C. Farquharson, R. Cancedda,
and F. D. Cancedda. 2000. Extracellular fatty acid binding protein (Ex-FABP) modulation by
inflammatory agents: "physiological" acute phase response in endochondral bone formation. European
journal of cell biology 79:155-164.; Di Marco, E., N. Sessarego, B. Zerega, R. Cancedda, and F. D.
Cancedda. 2003. Inhibition of cell proliferation and induction of apoptosis by ExFABP gene targeting.
Journal of cellular physiology 196:464-473. doi 10.1002/jcp.10310}. Ex-FABP¢] &S Ex-FABPol| th3dt 3t
A Al o8] AT, Ex-FABPY f3dzt wdES AAPS ul AEAF F7FsIG AL, AEEAe]l HaEe
v B3lol F2o] ATt {Di Marco, E., N. Sessarego, B. Zerega, R. Cancedda, and F. D. Cancedda.
2003. Inhibition of cell proliferation and induction of apoptosis by ExFABP gene targeting. Journal of
cellular physiology 196:464-473. doi 10.1002/jcp.10310}. w&hA Ex-FABP+= 7]#4<l FAAETHA
(constitutive survival protein)@A1e] <sto] A ¢tE At} {Di Marco, E., N. Sessarego, B. Zerega, R.
Cancedda, and F. D. Cancedda. 2003. Inhibition of cell proliferation and induction of apoptosis by
ExFABP gene targeting. Journal of cellular physiology 196:464-473. doi 10.1002/jcp.10310}. SNPEA <&
EallA Ex-FABP= HrollA HERAEER A low BEAUSEAS Este FE AR ARME AN
{Qiu, X. M., N. Li, X. M. Deng, Z. X. Lian, Q. G. Wang, X. L. Wang, and C. X. Wu. 2005. Study of Ex-
FABP as a main candidate gene on abdominal fat traits in chicken. Prog Biochem Biophys 32:429-434.}. 3
Tl MAH1ES E. coliZ 7 A A7l A Ex-FABPS] xR dS djx+ol nlal] s} 2kz) v
A frelder FUkslglar 53] #eh ttedlAe] Tk dASHYt {Garenaux, A., S. Houle, B. Folch, G.
Dallaire, M. Truesdell, F. Lepine, N. Doucet, and C. M. Dozois. 2012. Avian lipocalin expression in
chickens following Escherichia coli infection and inhibition of avian pathogenic Escherichia coli
growth by Ex-FABP. Veterinary immunology and immunopathology. doi 10.1016/j.vetimm.2012.09.018}. A}
3 At Ay g2 d7AE sl E B aE Yt {Cermelli, S., B. Zerega, M. Carlevaro, C. Gentili,
B. Thorp, C. Farquharson, R. Cancedda, and F. D. Cancedda. 2000. Extracellular fatty acid binding
protein (Ex-FABP) modulation by inflammatory agents: '"physiological" acute phase response in
endochondral bone formation. European journal of cell biology 79:155-164.; Di Marco, E., N. Sessarego,
B. Zerega, R. Cancedda, and F. D. Cancedda. 2003. Inhibition of cell proliferation and induction of
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apoptosis by ExFABP gene targeting. Journal of cellular physiology 196:464-473. doi
10.1002/jcp.10310}. EE7F Ex-FABPi= H o] o]&o] A= in vitro A F3lA E. colie] 43S <Al
%t} {Garenaux, A., S. Houle, B. Folch, G. Dallaire, M. Truesdell, F. Lepine, N. Doucet, and C. M.
Dozois. 2012. Avian lipocalin expression in chickens following Escherichia coli infection and
inhibition of avian pathogenic Escherichia coli growth by Ex-FABP. Veterinary immunology and
immunopathology. doi 10.1016/j.vetimm.2012.09.018}.

2 ATl =, corticosteronel® A ® ATFA(AEH)EFH BikE AFe] dulo) A Ex-FABPS] @& o]

o] A (/0.01) o= ZFAIAR txToAs 1ee Wyt AEHA FATE. ¥]E oA Ex-FABPS] 3
I #vp 7hell A Ex-FABPO] A& o] Atole] AA#AAZF AFHAE FUAT, & A9 die= 4

ol 713 (dE B9, #, 7, 9 vP)olA Ex-FABP frdxte] wradw) dulo] A o] Ex-FABPO] &2 whd] &
T ATE AS ARG e BRdA Aol Aabs mEw e ol Wkl A Ex-FABP frlzte] wrdo] 2+
A2¥a 2 A3 G o2 o] Ex-FABPO] #H|I7F AFHAES 7 AeS AARETE o]2j gk Tdel A AT Bt &
T7F S7kge] whel Ex-FABPS] A tAle] geFo] ZAdth= 9] proteomics A7 Z¥ {Qiu, N., M. Ma, L.
Zhao, W. Liu, Y. Li, and Y. Mine. 2012. Comparative Proteomic Analysis of Egg White Proteins under

i) rkﬂ el Jo

Jut

Various Storage Temperatures. Journal of agricultural and food chemistry 60:7746-7753. doi
10.1021/j302100m} = Ex-FABP7} & o] F7lol| AMEE 4 U2 AlAMGHT).

Chondrogenesis associated lipocalin (CAL)< Lipocalin-type prostaglandin D synthase S.2% HI1E 1
oA AFom WAL FAAe] L-PS oW o wwAEe 185709 ofn kA EE ZHAIM, calycein
superfamily/ Lipocalin familyell £3c} (http://www.uniprot.org/uniprot/Q8QFM7). Lipocalin T 7}
Ex-FABP, chondrogenesis-related lipocalin B (CALB) % chondrogenesis-related lipocalin y (CALy)E
¥3%35h {Pagano, A., P. Giannoni, A. Zambotti, N. Randazzo, B. Zerega, R. Cancedda, and B. Dozin.
2002. CALbeta, a novel lipocalin associated with chondrogenesis and inflammation. European journal of
cell biology 81:264-272.; Pagano, A., R. Crooijmans, M. Groenen, N. Randazzo, B. Zerega, R. Cancedda,
and B. Dozin. 2003. A chondrogenesis-related lipocalin cluster includes a third new gene, CALgamma.
Gene 305:185-194.}, 3dluel HAA thdolM zZtzte] FHAXZ Yol F ). chondrogenesis associated
lipocalin & A=W=3t Feto]l AITAE Aabgdo] Hdist dAlA Solzow Waum, WA= o
Tg 4 da 7y w4 @ =Y (http://www.ebi.ac.uk/ena/data/view/AAL99254) . Pagano T H so}e]
CALBE 273} t}t {Pagano, A., P. Giannoni, A. Zambotti, N. Randazzo, B. Zerega, R. Cancedda, and B.
Dozin. 2002. CALbeta, a novel lipocalin associated with chondrogenesis and inflammation. European
journal of cell biology 81:264-272.}. CALB+ % nljo}o] *]Zyoﬂ*i A HEFY F g Arw FZ T
H g ZhllA AR 9, ¥ 9 IRA 7P gA ddETh, e CALBE A= A wetel E3F d
A LA A Ae] BHE A FRAITE Ex-FABPE= oFstAl &=, vkl gt dAA CALB+= oF3hAl &4
) AR Ex-FABPE= Z4akAl & ATH, LPS X ol disl] 3p7 2 AZA|Eol A Ex-FABPE= kAl Hd =9l

sl Aol | ZeA RAHAA T ARl CALBE oFsHAl T E Fu ZeA 2aAFAT (Ex-
FAB9] ¢F WA %) {Pagano, A., P. Giannoni, A. Zambotti, N. Randazzo, B. Zerega, R. Cancedda, and B.
Dozin. 2002. CALbeta, a novel lipocalin associated with chondrogenesis and inflammation. European
journal of cell biology 81:264-272.}. ©]&]3t ApAL A= gk Ex-FABPS} CALB 9] HkSo] YEth+=
& AARETE CALy 2 & wfole] 7h, o B woA] & FE= IEs o wjole] WA lo]A] Ex-FABP
o} Fs2este Aoz delx vt {Pagano, A., R. Crooijmans, M. Groenen, N. Randazzo, B. Zerega, R.
Cancedda, and B. Dozin. 2003. A chondrogenesis-related lipocalin cluster includes a third new gene,
CALgamma. Gene 305:185-194.}. o] @il Ao &A= Ao Julox H&oz By Yrt {Guerin-Dubiard,
C., M. Pasco, D. Molle, C. Desert, T. Croguennec, and F. Nau. 2006. Proteomic analysis of hen egg
white. Journal of agricultural and food chemistry 54:3901-3910.}. 3FH, 3589 WAPIES E. coliE
w4 AHeld ATtelA CALB S CALy o FaxpddS thizx~tol] Hlsf #H$} 113 vdolA foxo= 78t~
W 250wy A2 2o wel @eith {Garenaux, A., S. Houle, B. Folch, G. Dallaire, M. Truesdell,
F. Lepine, N. Doucet, and C. M. Dozois. 2012. Avian lipocalin expression in chickens following
Escherichia coli infection and inhibition of avian pathogenic Escherichia coli growth by Ex-FABP.
Veterinary immunology and immunopathology. doi 10.1016/j.vetimm.2012.09.018}. =, CALBE #H <} 7rolA]
158 o) ZIFeR A v A= Walyh gllth. CALy 2de] Wl HoMe SEA] g He 3t
oMM Aol 4.89) ol Tkt
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L ATl A corticosterone ﬂﬂﬂ ARRA(AET) ] dlleA] CALE FE= ol d (23 WE 19)9 =d
o] 94 (P< 0.05) o2 ZFASGAT thExFoAE 2358 Srlsles Fede Btk (P < 0.09). 28y =
o2 gd 23 (HE 30)01]*1L iz 9 AT I3 Wyt ik, olelg A 2Ew ]*7P o wfjole]
WP Agel FFs wH F AvkE AS AALEG. 2y 2 Aol E olE A5 19 9 30)Fol 23
el Gl A s HES Ae A7 HESA Wil wdo] FAHEA 1Y 2“’4 upeba] o] E o]

2T A e %‘i‘*‘% s FAY oF 1695 At 359 Livetin w82 dahdo) AdFoln g
- ¥- < o}, W3 a-livetind & g3 43 9e e Aolw | B- livetin® A}
dHA Ak, A WA ‘;}-1%‘ y- livetin & IgYol® Ex}&ko] oF 167 kDaZ
g k. FZFY IgVe EHF9] 1g69 1gBe] Az A A A= Aok {Taylor, A. 1., S. M.
Fabiane, B. J. Sutton, and R. A. Calvert. 2009. The crystal structure of an avian IgY-Fc fragment
reveals conservation with both mammalian IgG and IgE. Biochemistry 48:558-562. doi 10 1021/b18019993}.
[gYe RAA Algor Foue sl Jeiz, qoa deton F8A s &F¥H o ¥ &
T & o dAAlF Ade Zatrh. IgVe] 7E FTollA BAAAR] Fe Fdd AAAGLS IgY7F @AM &

[ed

NJ o

Fgo= ?%51% ol eErtdsict. AbeAle] Aol Fo¥ human IgG7} o) A ZSIEHE EojEE oe ok 5
AAE A~ ¥t} {Mohammed, S. M., S. Morrison, L. Wims, K. R. Trinh, A. G. Wildeman, J. Bonselaar, and

R. J. Etches. 1998. Deposition of genetically engineered human antibodies into the egg yolk of hens.
Immunotechnology 4:115-125.}. ©] AAEL Wwlo| A [gGE AEFA EX T B Ao [GY-FCU3-4 ¢
Wgo] EA7F oA FAE At Goll A IGY-FCU3-49] 272 F 79 A& (A B B)E FA =] glom o
52 747y 231709 obn| ks ZkX @ Aol) (PDB: 2W59_A & 2W59_B) {Taylor, A. I., S. M. Fabiane, B.
J. Sutton, and R. A. Calvert. 2009. The crystal structure of an avian IgY-Fc fragment reveals
conservation with both mammalian IgG and IgE. Biochemistry 48:558-562. doi 10.1021/bi8019993}. u}z}A
ol A IGY-FCU3-4¢] Walo] Hrh= AL, MF & AFolx detel Ao Igy o] sAHAE FkAT 2=
Erx W o] Ao A A e o] s g dvke e et T Ag F3EAS W AW
A7do] kg Wole] ikl dgle] & 4 Sl

2 Ao AFE corticosteronel @ AT (2EH )7 W whal ol Wy o) S w A F riE ZAE A
som AAGT. AT AL o acle]l o) FF S S vk B AT Ay AR Eaxd
{Qiu, N., M. Ma, L. Zhao, W. Liu, Y. Li, and Y. Mine. 2012. Comparative Proteomic Analysis of Egg
White Proteins under Various Storage Temperatures. Journal of agricultural and food chemistry 60:7746-
7753. doi 10.1021/j£302100m}, Al&E<} #2 A<l 29 {Kirunda, D. F., S. E. Scheideler, and S. R.
McKee. 2001. The efficacy of vitamin E (DL-alpha-tocopheryl acetate) supplementation in hen diets to
alleviate egg quality deterioration associated with high temperature exposure. Poult Sci 80:1378-
1383.} vk ofyel 1 £]9 /\}01:174 = 34 2EY 2 AR o sl o) of g v F rke A
= AAET oA Al EaA gl ofs o @iEs FAd sk i wde] dheFo]l WE & Qlvke Al

g ojvisi e 99 7ol we FA6] A440R B A & Arks A& e,

olelg Wulde el Bkl oW 4 Qe Wik oheh uelsl Ak gA AwAle] AEds AUE 34
S ARz olgE F AT WA Ade W guAe A4FeRN Ao A dgel o SE
A% F4 5 9 w40 $89
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=16
Spot . Stress o ——
e Protein name a0 Day Relative spot intensty
i
Extracelllar 1
|

2 fatty acid- | | by | |
binding protein |

Sless  Shress
Davl  Days

P

<110> INDUSTRY-ACADEMIC COOPERATION FOUNDATION GYEONGSANG NATIONAL UNIVERSITY
<120> Biomarker protein specific for environmental stress of poultry

<130> P12-0044

<160> 6

<170> KopatentIn 2.0

<210> 1
<211> 472
<212> PRT

<213> Ovoinhibitor

<400> 1

Met Arg Thr Ala Arg Gln Phe Val Gln Val Ala Leu Ala Leu Cys Cys
1 5 10 15

Phe Ala Asp Ile Ala Phe Gly Ile Glu Val Asn Cys Ser Leu Tyr Ala

20 25 30

Ser Gly Ile Gly Lys Asp Gly Thr Ser Trp Val Ala Cys Pro Arg Asn
35 40 45
Leu Lys Pro Val Cys Gly Thr Asp Gly Ser Thr Tyr Ser Asn Glu Cys
50 55 60
Gly Ile Cys Leu Tyr Asn Arg Glu His Gly Ala Asn Val Glu Lys Glu
65 70 75 80
Tyr Asp Gly Glu Cys Arg Pro Lys His Val Met Ile Asp Cys Ser Pro

85 90 95
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Tyr

Cys

Leu

145

Lys

Pro

Asn

Ser

Cys

225

Arg

Tyr

Leu

Thr

305

Thr

Thr

Leu

Leu

130

His

Tyr

Arg

Lys
210

Asp

Cys

Asp

Val

Asp

290

Tyr

Ser

Gln Val

100
Lys Pro
115

Ile Cys

Asp Gly

Pro Ser

Ile Leu

180
Cys Gly
195

Lys His

Gln Tyr

Pro Arg

Asn Glu

260
Lys Lys
275

Cys Thr

Cys Pro

Ser Asn

Val Ala

Val

Val

Thr

165

Ser

Asp

Pro

245

Cys

Ser

Phe

Asp
325

Lys

Arg Asp Gly Asn

Cys

Tyr

Cys

150

Val

Pro

Cys

Thr
230

Leu

His

Tyr

310

Cys

Lys

Gly Ser

120
Asn Ala
135

Lys Leu

Ser Lys

Val Cys

Ala His

200
Lys Cys
215

Arg Lys

Leu Pro

Ile Cys

Asp Gly

280
Leu Ser
295

Leu Gln

Ser Leu

105

Asp

Asp

185

Asn

Arg

Thr

Val

265

Arg

Asn

Glu

Cys

Thr

Ser

His

170

Thr

Thr

Cys

250

His

Cys

Thr

Val

Ala

330

Met

Phe

His

155

Arg

Asp

Asn

Lys

Cys

315

His

His Asp Gly Arg Cys

Val

Thr

Thr

140

Ser

Thr

Thr

Asn

300

Asn

Arg

Ala Cys Pro

110
Tyr Asp Asn
125

Asn Ile Ser

Val Asp Cys

Leu Val Ala

175

Phe Thr Tyr

190
Arg Thr His
205

Pro Glu Ile

Lys Leu Leu

Asp Gly Phe

255

270
Arg Ser Thr
285

Gly Glu Ala

Thr Asp Gly

Ile Glu Leu
335

Glu Glu Val
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340 345
Glu Leu Asp Cys Ser Lys Tyr Lys Thr Ser
355 360
GIn Val Val Ala Cys Thr Met Ile Tyr Asp
370 375

Gly Val Thr Tyr Ala Ser Glu Cys Thr Leu

385 390
GIn Arg Thr Asn Leu Gly Lys Arg Lys Asn
405 410
Ile Thr Lys Glu His Cys Arg Glu Phe Gln
420 425
Thr Met Glu Tyr Val Pro His Cys Gly Ser

435 440

350
Thr Leu Lys Asp
365
Pro Val Cys Ala
380

Cys Ala His Asn

395

Gly Arg Cys Glu

Lys Val Ser Pro
430
Asp Gly Val Thr

445

Gly Arg

Thr Asn

Leu Glu

400
Glu Asp
415

Ile Cys

Tyr Ser

Asn Arg Cys Phe Phe Cys Asn Ala Tyr Val Gln Ser Asn Arg Thr Leu

450 455

Asn Leu Val Ser Met Ala Ala Cys

465 470
<210> 2

<211> 232

<212> PRT

<213> Ovalbumin-related protein X
<400> 2
Gln Ile Lys Asp Leu Leu Val Ser Ser Ser
1 5 10
Leu Val Leu Val Asn Ala Ile Tyr Phe Lys
20 25
Phe Asn Ala Glu Asp Thr Arg Glu Met Pro

35 40

Glu Ser Lys Pro Val Gln Met Met Cys Met
50 55
Ala Thr Leu Pro Ala Glu Lys Met Lys Ile

65 70

460

Thr Asp Leu Asp

Gly Met Trp Lys
30
Phe His Val Thr

45

Asn Asn Ser Phe
60
Leu Glu Leu Pro

75
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Ser

Leu

Thr

Leu
145

Ser

Met

His

Tyr

225

Gly Asp Leu Ser

85

Glu Arg Ile Glu
100

Asn Pro Asn Thr

115
Met Lys Ile Glu
130

Gly Met Thr Asp

Ser Ala Glu Ser
165
Glu Leu Ser Glu

180

Glu Asp Ile Lys
195

Pro Phe Leu Phe

210

Phe Gly Arg Tyr

<210> 3

<211> 440

<212> PRT

<213> TENP

<400> 3

Met

1

Pro

Glu

Pro

Gly Ala Leu Leu
5

Asp Cys Gly Gly

20
Val Ser Lys Pro
35

Lys Glu Pro Gln

Met

Lys

Met

Leu
150

Leu

Asp

His

Leu

Trp

230

His

Thr

Leu Val

Thr Ile

Glu Lys

120
Lys Tyr
135

Phe Ile

Lys Ile

Ser Pro

200
Ile Lys
215

Ser Pro

Leu Leu

Leu Thr

Leu

Asn

105

Arg

Asn

Pro

Ser

His

Asp

Pro

25

Leu
90

Phe

Arg

Leu

Ser

170

Met

Ser

Asn

Pro
10

Leu

Pro Asp Glu Val Ser Asp
95
Glu Lys Leu Thr Glu Trp
110

Val Lys Val Tyr Leu Pro

125
Thr Ser Val Leu Met Ala
140
Ala Asn Leu Thr Gly Ile
155 160
Ala Val His Gly Ala Phe
175
Ala Gly Ser Thr Gly Val

190

Glu Gln Phe Arg Ala Asp
205
Pro Thr Asn Thr Ile Val

220

Val Gln Pro Thr Arg Ala
15

Gly Leu Ser Tyr Leu Ala

30

Ala Glu Val Val Leu Arg Gln Asp Leu Met

40

45

Cys Ser Leu Ala Pro Trp Ser Pro Ala Gly
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Thr
65

Pro

Pro

Leu

Ala

Lys

145

Cys

Ser

Leu

Leu

Ser

225

His

Thr

Thr

His

50

Glu Leu Pro Ala Val Lys

Glu Ala Gly Leu Arg Leu

Leu His

His Val

115
Cys Arg
130

Ser Ser

Leu Asp

Leu Thr

Ala Leu

195
Gln Thr
210

Pro Val

Leu Ile

Leu Glu

Thr Ala
275
Glu Asp

290

Thr

100

Asp

Pro

Arg

Val

Thr

Pro

Leu

Arg

260

Thr

Leu

85

Val

Met

Thr

Ser

Ser

165

Leu

Phe

Phe

Leu

Pro

55
Val Ala Asp Leu
70 75
Gly Ile Glu Val

90

Pro Met Pro Val Arg Ile

105
Gly Pro Asp Gly
120
Val Gln Ala GIn
135
Ile Leu Asp Lys
150

Lys Leu Leu Leu

Phe Pro Val Thr

185

Pro Val Phe Ser
200

215

Asn

Ser

Val

Phe

170

Pro

Lys

Leu

Thr

Val

155

Pro

Asn

Val

Ser Met Pro Glu Leu Ala

230

Leu Ser Glu His

Gly Ala Phe Asn

265

Ala Gln Lys Ile
280

[le Thr Leu Ser

295

Phe

250

Met

Thr

Ala

235

Tyr

Thr

Ala

60

Trp

Ser

Arg
140

Asp

Asn

Cys

Val
220

Ser

Thr

Val

Leu

300

Leu Ser

Leu Arg

Ile Arg

110
Leu Leu
125

Glu Ala

Val Asp

Gln Leu

190

205

Pro Val

Thr Ser

Ser Leu

Pro Ser

270
Gly Ser
285

Arg Ser
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Val

Ile

95

Ala

Thr

Lys

Leu

175

Leu

Pro

Thr

Tyr

255

Met

Leu

Ser

Asp

Ser

Ser

Leu

160

Met

Tyr

Ser

Val

Ser

240

Phe

Leu

Tyr

Pro
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Arg Val Val Leu Glu Glu Gly Arg Ala Ala Leu Lys Leu Phe Leu Thr

305

Val His Ile Gly Ala
325

Ser Ala Asp Val Thr

340
Arg Met Met Ile Ser
355
Ala Ala Ser Asn Val

370

Phe Leu Ala Pro Val

385

Leu Arg Glu Gly Val
405

Asp Val Asn Val Val

420

Leu Lys Leu Arg Ser

435
<210> 4
<211> 383
<212> PRT
<213> Hemopexin
<400> 4

Met Leu Phe Phe Arg

1 5

310

Gly Ser Pro Asp

Arg Ala Gly Leu

345

Thr Ala Val Ile
360

Gly Leu Val Arg

375

Cys Gln Gln Val
390

His Leu Pro His

Val His Lys Asp
425
Thr Met Ala

440

315

Phe Gln Ser Phe Leu

330

GIn Leu Ser Val Ser
350

Glu Asp Ala Glu Leu

365
Ala Ala Leu Leu Glu

380

Pro Ala Trp Met Asp
395

Met Ser His Phe Thr

410

Tyr Val Leu Val Pro

430

320
Ser Val
335

Asp Thr

Ser Leu

Glu Leu

Asp Val

400
Tyr Thr
415

Cys Lys

Gly Gly Asp Val Trp Glu Ile Ser Gly Glu Gly

10

15

Pro Gln Pro His Ser Arg Pro Leu Ala Glu Ser Trp Pro Glu Leu Glu

20

25

30

Gly Pro Val Asp Ala Ala Leu Arg Ile His Arg Gln Asp His Pro Glu

35

Glu His Gln Ser Leu

50

40

45

Tyr Leu Phe Gln Asp Glu Lys Val Trp Ser Tyr

55

60
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Ala Gly Gly Gln Leu

65

Phe Pro Gly Val Pro

85
Glu Glu Cys Gly Gly

100
Phe Ser Phe Asp Leu
115

Asp Ala Gly Pro Cys

130

Cys Leu Gln Gly Thr

145

Val Leu Pro Gly Tyr
165

Pro Gly Arg Gly His

180
Asp Arg Cys Ser Gly
195

Gly Arg Ile Tyr Ala

210

Trp Arg Asp Gly Trp

225

Leu Gln Gly Asp Val
245

Leu Ile GIn Gly Ser

260
His GIn Leu Val Glu

275

Val Pro Lys Ala Asp
290

Tyr Val Ile Thr Gly

Arg Pro Gly Phe

70

Gly Gly Leu Asp

Glu Thr Val Leu

105

Glu Leu Arg Val
120

Asp Ala Ala Leu

135

Gln Phe Tyr Arg
150

Pro Arg Asp Leu

Arg His Gly Asn

Glu Pro Phe Gln

Phe Arg Gly Gly

215
His Ala Trp Pro
230

Asp Ala Ala Phe

Gln Val Ser Ile
265
Gly Tyr Pro Arg

280

Ala Ala Phe Thr
295

Asp Arg Met Gln

Pro Arg Leu

75
Ala Ala Val
90

Phe Phe Lys

Thr Lys Glu

Arg Trp Leu

140

Phe Arg Pro

155
Arg Asp Tyr
170

Thr Ser Trp

Ala Ile Thr

Leu Ser Phe

220
GIn Ala His
235
Ser Trp Asp
250

Tyr Val Ser

Cys Pro Gly
300

Arg Val Asp

Ile Gly Asp Glu

80
Glu Cys His Pro
95
Gly Asp Lys Val
110
Arg Pro Trp Leu
125

Glu Arg Tyr Tyr

His Ser Trp Glu
160

Phe Ile Pro Cys

175
Gly Asn Ala Gly
190
Ser Asp Asp Ser
205

Arg Leu Asp Ser

Ser Trp Pro Gly
240
Lys Arg Met Tyr
255
Gly Arg Gly Gly
270
Glu Glu Leu Gly

285

Ser Ala Glu Leu

Leu Thr Lys Ser
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305
Pro Arg His Ala Asp
325
Gly Ala Met Cys Thr
340

Tyr His Arg His Arg

355

Ala Asp Pro Pro Ser

370
<210> 5
<211> 231
<212> PRT
<213> IGY-FCU3-4
<400> 5

Asp Ile Ser Pro Asp

1 5

Ala Ile Pro Pro Ser
20

Leu Arg Cys Leu Val

35
Thr Trp Thr Arg Glu
50
Leu Gln Glu His Phe
65

Val Ser Thr Gln Asp

85
Gln His Glu Glu Leu

100

Thr Gly Pro Thr Thr
115
Glu Glu Leu Ser Leu

130

310

315

320

Glu Pro Gln Pro Leu Pro Tyr Asp Gly Val Asp

330
Ala Asp Gly Ile Tyr

345

335

Leu Leu Arg Gly Asp Arg

350

Asp Val Ala Glu Leu Leu Ala Ala His

360

365

Ile Ala Val Asp Leu Phe His Cys Ala

375

Gly Ala Gln Ser Cys

10

Pro Gly Glu Leu Tyr
25

Val Asn Leu Pro Ser

40
Lys Ser Gly Asn Leu
95
Asn Gly Thr Tyr Ser
70

Trp Leu Ser Gly Glu

90
Pro Leu Pro Leu Ser

105

Pro Pro Leu Ile Tyr
120
Ser Arg Val Thr Leu

135

380

Ser Pro

Ile Ser

Asp Ser

Arg Pro

60

Ala Ser
75

Arg Phe

Lys Ser

Pro Phe

Ser Cys

140

Ile Gln

Leu Asp

30

Ser Leu

45

Asp Pro

Ser Ala

Thr Cys

Val Tyr
110

Ala Pro
125

Leu Val
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Pro Pro

Leu Tyr
15

Ala Lys

Ser Val

Met Val

Val Pro

80

Thr Val
95

Arg Asn

His Pro

Arg Gly
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Phe Arg Pro Arg Asp Ile Glu Ile Arg Trp Leu Arg Asp His Arg

145

150

155

Val Pro Ala Thr Glu Phe Val Thr Thr Ala Val Leu Pro Glu Glu

170

175

Thr Ala Asn Gly Ala Gly Gly Asp Gly Asp Thr Phe Phe Val Tyr

Lys Met Ser

195

200

185

190

Val Glu Thr Ala Lys Trp Asn Gly Gly Thr Val Phe

205

Cys Met Ala Val His Glu Ala Leu Pro Met Arg Phe Ser Gln Arg

210

Leu Gln Lys
225
<210> 6
<211> 178
<212> PRT
<213>
<400> 6
Met Arg Thr

1

215

GIn Ala Gly Lys

230

His Thr Glu Ala Ala Ala Thr Val

Lys Trp Tyr

35

Ile Val Ala Leu Ala

40

Glu Lys Gly Lys Met Lys Met Val

50

55

Glu Asp Glu Leu Glu Val Ser Tyr

65

Arg Lys Trp

Tyr Tyr Ser

Tyr Lys Ser

70

Glu Thr Thr Phe Lys

Glu Glu Ala Glu Lys

Tyr Ala Val Ile Phe

Pro
25

Ser

Met

Lys

Thr
105

Ala

220

Leu Ala Leu Ser Leu Ala Leu Ala Leu

10

Asp Arg Ser

Asn Thr Asp

Ala Arg Ile
60
Ala Pro Ser

75

Thr Ser Asp
90

Val Glu Val

Thr Arg Val

Extracellular fatty acid-binding protein

Leu Cys Leu

15
Glu Val Ala
30
Phe Phe Leu
45

Ser Phe Leu

Pro Lys Gly

Asp Gly Glu
95
Leu Asp Thr

110

Ala
160

Arg

Ser

Ala

Thr

Leu

Arg

Gly

Cys

80

Leu

Asp

Lys Asp Gly Arg
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115 120 125
Thr Leu His Met Met Arg Leu Tyr Ser Arg Ser Arg Glu Val Ser Pro
130 135 140

Thr Ala Met Ala Ile Phe Arg Lys Leu Ala Arg Glu Arg Asn Tyr Thr

145 150 155 160

Asp Glu Met Val Ala Val Leu Pro Ser Gln Glu Glu Cys Ser Val Asp
165 170 175

Glu Val
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