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THASE MEIAL 78S EoF 2o Ao ofst o HuHo met kof 3 8/
w35 0] 2RO AETAE s14atete o) 20| FEolg, 28 A Axo
2 A3 GEUSOR NEIAPL 14 EF 28| SA BATY Dol 39
(skeletal muscle protein synthesis/ degradation)¥t -§X] && =21 (je. mitochondria
function, clearance function: autophagy)°| %Q5H MAIE L UL, TetA F54A9] A
o % oS 915 BPERE 7Rk 2RI B 371 - Aol ot 2T o oA,
T3 w58 TAZ0 AR RS 93t njeEEalol 750l W o

282 9 Al £7hs 9Esh] YA AlsHA CiafolA olEEEejote] 3719 G4 S
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= %t 7131} Leucine®] ¥

2 A2 S0l FARAE (RATNS Fo G4rlARelE Solo] nRIPAle] 2-gojuu

Al (Leucine) AX|Q} 0]A42 2 A|ZujQrjr|goz 7par

2.87J8} &% 9l HMBE: BCAAQ! leucine®] QIFCIAIRAICI, 29745tS oJ3t 9 §

Leucine Z%|4A A 1,200 mg Ql], =53 100 mle] £ L/Jotu|iAt 59 Leucine &
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. ZuRrEe] Mg =agole] Zisraldn
¥ 1,832 mg
Leucine

» -Ketoghtarate o

Branched Chain Amino Acid Transferase |/
S Glutamate e—
.

(Muscle) w-Ketoisocaproate (KIC)

leucine &=Fo| 18.32%2 52] Leucine

» Alanine

= Pyruvate

= Glulamine

Branched chain a-ketoacid
Detydrogenase (mitochondrial

{Liver) wu-Ketoisocaproate (KIC)

Isovaleryl-CoA

"
CO,
(KIC-thoxygenass (Cytosol r ] [lso’ualmyi-m
N dehydrogenass
e GO,
Enocl-CoA hydrase
B-hydroxy- | —
Urine (Wihen oeficient in biotin) ,—melh l-croton I'COA
(10-40%) <+ B-methylbutyrate =— = | HCCOR]
(HMB) N o
Fs CO, ——_|MC-CoA carboxylase
i o

HMB-CoA i MC-CoA

.,‘l 1' —co,

HMG-CoA ——————p MG-CoA

HMG,CC':W

Mevalonate

cO;

HMG-CoA synthase

p-methyl-gluconly-CoA
(MG-CoA)

B-hydroxy-3-methyiglutaryl-CoA,
(HMG-CoA)

MG-CoA lyase

{lver)
Acetoacetate

Cholesterol Acetoacetyl-CoA

Acetyl-CoA

% 4. Leucine¥} HMBO] 7|

(| proteolysis)

inhibits ubiquitin-proteasome system

stimulates mTOR pathway
(T protein synthesis)

inhibits autophagy- caspase system
(] apoptosis of myonuclei)

1 GH and IGF-1
(1 protein synthesis
and | proteolysis)

HMB

1 calcium release from SR
(improves excitation-
contraction coupling)

1 cholesterol synthesis
(1 tissue repair)

T proliferation of satellite cells
(1 tissues repair)

1 mitochondrial biogenesis
(1 acrobic performance)

J2 5 BCAA (leucine)?] jAAF=E-Q1 HMBY]

VS

LIS

2873t 7]

9) aHjot 2% (FBS)Y| 2AIgY S=Al=u oA FBSHIA| 27

S2AZ ool B
FBS)S ¥A0| YEdt 33
ool 9lof T2 Fozne

8 2 7154

)

[O mo[n

213l
2

Jo 0
e
e

Akfol @o] H9 ojolA2RE| 5] o|HY) &

qog 7} Wol] &8k]= AEjol &7 (Fetal Bovine Serum,
FHO| Fo] U2 T/NAIT B st HASHAT F2A 2 vl
1750] wiel22g3lo] welr
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TTuUuo =2

gEsto] Chorst wAt
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W2 e Relels Jixoe B £2.90) 8Ro] ulsto] el AuukSo] Atjro e A qug
of Mzm uioyoll 7b Agatxlgt AR we
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2E{OFY (FBS) 08 712, M 702 25 FBS BS(12439)
HESZ Y 22 ELHES R Sokak = 1,6 L(/AEHOR0kg, 8%)
SEMIEEI BIEA] AR 3 =800 ml (50%, HZt 70-140% Of2])

of0|20) 2AZ0f A=
AE{ORS] MY
she2 R0H2HED

- e, HlElE E2RAS Gl BaRs) U RISt &548520] 9t Leucine®] of
oA AR sk, el o)

2A1= 7ol 25t & A4S 7=

U A Ao su-o 8

1) =Hie 7= d=

h =He] A
o 9 55 R dF2NE & O =E5EAS et Het =32 AIEH
o O] i 2Ry 5 FOAEY] 2Y] VIR QI8 X2ulE 59 =AlE W

o W3 82 U nEIPIR] ARIES Eof 9oju|st 2= TS
o J|E 7|28 A = §AESIE ESH dAB|g B U dEALR ABAHOgE 25t
o CEHIUMS B3 DB GAA] E 2 50850] S48t AR RO AL TE V]su A
the dAIAolA 2-8AQ1 AFdetd Ve
(W) =W dq=welsd
=% R R} 43
Z1ItH2. O xjol yjol s
EAAEY WlAsE B9 volooun| o Too MRS N
T olMY, ol¥2, AFs], | oigtebdgEls]x] 2019, 677-685
AR 37}
AT
< 13 1O &5}
|4 ;‘;.]a]@_]- %g ;_g_ _EJ_E'_E'_DE]—K‘"K‘" E ] 7\:]':']% 7‘:!?_0]_ 7@%‘75_] \_]-_-'11' Eﬁ%wo —;9‘]K] 2021,

23(5):753-757, 1738-7248

aepolatl e edel AmA BY oo | SSEER el 2016, 2300415
=4 gt 421, 1738-7248

_ ___ ] SAPAETSE AN 2013, 2(2):2-7,
EEBAME ol 33k} o] 2&H (Mojnj&aA

S84 g At o sew ([elngey | U7
EaEls o9 QN S WAo AE A% 9AL, UEE | SEEEAULA 2012, 5415963
Sl olxiA] B 722713, 215, YA 1598-9429 ,
S5 HEole] ou|TEE ol TR W e
OE; J@ofo] oty % 2 23l 21718 SIZEAE s A] 2014, 127-134




E5 mE WA RRHO] Angiotensin | SA1]. A3 2L aLE|R] 1999, 14(5):600-605,
Converting Enzyme X3l ZIEto]=0] AJAL = e e 1225-7117 ,
T& fiddl tulxle 0] 835t Probiotics AY SA] A5 Atoiu|Alestalx] 1998, 26(3):200-205,
Atoo] EAAE £ 2271, AlEd 0257-2389
S5 M DS olgeh pAtwAlel Y Six] 41517 AAOPEZIS|A] 1997, 25(2):218-223,
A et EesE 0257-2389
= 3I08 SX}F BRlo] EX] al RIRH 5 slats S10a_
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J\ﬂi‘ﬂﬁok HjA| 2 AME7HSSHA] 2l

o ZAshe Aol 4, WEfeld wob @ Al wore] wiel, AIE AR, whek vA] Ujo)
pH 2 f71419] Wiskepy 5ol CI9UE 0] G AR BUEYE Solof

o]

AXez sig Adwol F=AlE Blidgol 585 AR8=]H negative effectZ} $=A] Bl
E

l“l
>|v

Al 242 &t 71E 4UE wixletY] a5 Blal &4
¢ =28 fY aavteEsl Atee] titke JES eto|= B T ThE509
%94 ofu|=Alo| AR U] a2 5}0101 EA] 2 AEAt g0l
© =M= vl Al Ash A l AR FH st 5ol T2
HH%“H Al At g Soll aattgolut stebA ¥hgo 2 ofg FEje] d= Je
7Fs78
o TRbA ZZEe] Al ufefol o TR 242 St Bl AL
=740 0 {71429 240l Bastoz LC-MSE AREsto], 7]&ol| drtse
&35t Al 200 S22 R aavta-Esl Atee] AU Al 24 A=
5Ol

wste], ot S22 B Al Efeteld 7ol o2t Aetetd wl

5. 5280 GAVLSES] ALR JI A uiAIE o84 UgE U SRAIE uj

-

> ol

=

=

_lE
ol
=
A[m




Endo- and exo-peptidase

ST Tt R0 B4 N

B4 opo|x it
Heto|=

oto| i Ak HEto|l= LY R EENE LC/MS
ar 2y B =Y HH2F B X HHQF HYX| CHARY 24

([

ST OfO| L AF 24 O SHIR| 0|28 Bt JHARZ/RUNIANE B CHO HES J|E O E /M= b H

03 HE EH olgols Weols 2y oA AZ waun o MUN dedemy M s
‘= o|3 sl JSHAl HIEFO|C AS Sto| (SElStE wal oL |eal JME AR E3 Al AT ES A2 230l

(QUOAB RIE wy N RIS BF ol LEee wstousy AE AE 2 e

2 HolH 22

T3 16, SRR BAVILES AR B T g2
oful At 9 Fetol= £ ol 0B -MEFE Hj%F Bjx] AR
e 9iet At

B5271%.
Futheta
AstgT

A+ B3
IR oA et £AERAIE] 254985 §7 2utol] 275t 2 uA7| o

= 20 X O

uYsE

529 IR O[9A 270 UFUI 292 SiURL AU 2E 23C+2C, &
50%+10%S A3 AlR % +EFFL AMY FAI0, & 4% 7

AEE ARETe FdUetn $2UHRANUY 59 5

> 2 57
of A7 Fol 4% § oY HAE, DN 2925y YN ECY 252 WL

e
v o grE

oS0l LR EE A A9 viekE £/5P] Hstd, iR R A

0,

w2l H2 ol o Uefhe ohitnt Sie] o) o2l 5753

P & AR AR

_25_




a9 17, o HAE (9A])

v LGRS HAE
Swimming Testg 8t FAI2A A& 17 cm £0] 27 cm 149] 255 ARESHL,
20] e 27°CR OX|5tH, 29| &o]= 20 cmZ UFQA0] Wa|7t 25 vicho] &
Al g2 Be= o FAl 299 =5 FEE =017] 95t 5~10%g F712] &5 12
of ojgol HAE AA|

v 2l Eey 2% HAE
0L AE treadmill € 0]835t0] 16.67 m/min®] £ %04 38 7 A2A|71 H, 16.67
m/min ARFO 2 38 7FA0 2 1.67 m/min® £-& 27 treadmill &=& A-85}9]

7} 28 Upea] 255 B

1L 1A A1 2 A1)
QAA A (Blood urea
5S¢ &7st] 2t 28

ol

Z AP ddEeS tdeR 907 I Al A

Bl . |E=2A AAE (Lactic acid),
nitrogen, BUN), F2flo}glQlAtsta 4 (Creatine kinase, CK)
otero] @3 w2gdol 4o tiet 98 b

i
J
f
A
J
il
o]
rd
1)
tu
>

o
=2

*lili 2%} §i7}¢%3ﬁ *Pg: AlELZ: 1R} EA7158 5] &4 72ays)
Atzoll mahd oAl o, fiEtole, ©asts AR 24 £7]1= (14 phosphate)
TEZ A

259 Nas A2EH 10 mg2 =04 1 ml S750 dEt &, A2oA A2 E
ol S0l 5= &oid 22 AR = vE6ld 2de 2astRey, &aid 2x=
CHAL O Eii e st 248& Ali% SRSy

i
A2 slo] Hexe B (bradford method)i Fst MElo|E B2 5750
&l AlRE LC-MSE ARgstol ofeh igtol= EAgE 5745t 2xs
gelstpon, & 7o) ofnjkitoz 4dd tjofnlite) Fe= LC-MSet ststad
tlolel W3S AREsto AR

Qo Jpaps] A2 o] Exfste & S HPLC-RIDSH §7]4F 24 EE gaa
ARgsto] A5t o, sl A9 BEEE749] retention timex} Hlwste] g FAT
APt dds B4 272 th2ut 742 Refractive index detector, RID, (Agilent,

L |

Santa Clara, CA, USA)?} auto-sampler’t A== High-performance liquid
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chromatography (HPLC) A]JAEl (Agilent)S o]&ste, EA ZHAAFO0=ZF Rezex
ROA-Organic Acid H+ column (7.8 x 300 mm: Rhenomenex, Torrance, CA, USA)2}t
guard cartridge (KJ0-4282: Rhenomenex, Torrance, CA, USA)7} ZgtE]o] Ql=
SecurityGardTM 7IEZ &2 o]835t0], ZAY &2 65°CE SX|5IHA o]zAtoz 2.5
mM gAtgio g2 0.6 ml min-18402 gh

HPLCE sholdl 242 LC-MSE 283 A 242 ol oAl ¥l ol 2739 &)
srolstgon], §4-9YA $49] At LC-MSAA H53 °

O a4 7H52s) 528 50| YA L 7IEt U AR A R 2o
gore crorat AHolA gasol AaiY H4t

Qs FoAo] AE AL EAY JFsAol o], i A
7

L.

= A Fs7dol =71 "ol @A s71ollA AFEE L Qe 8o”%”‘ﬂ 3

IAE FES A

84 JeEsl s ' @9 F9o A AHZ IS st

<E2AUFUHAIE 7| E-5BFAE G2 1A] A2016-245>0] LAJE]o] Qe A
24 Ad. H= R A
I}

= A, Arornl, ZHHYZE A2l A=

Ol= g4 Z4% HA XN (enzyme immunoassay, ELISA)oz Z=A3F ELISA
57492 EBurofins At9] 7|EE &Ested, 78 PAAE BEHE & U+e
Chloramphenicol (code: AB600), Quinolones (code: H0050005), Sulphonamides
(code: HUO0O50006), Tetracyclines (code: AB754)=
7 Z1EoA AlZst At F4%o] T2t AlgE 84
microplate readers Apgsto] S34 % 450 nmojA
U2 E3) aMAAe] Alt)A okS =XIE}

A8t
o ol

o
SEEETE

D)
ol‘

be A7) Slah welelof,
%OH gelst. Alg 11k Alg 2004 A&l DNA &2 $5}9
SA7SES] A Al 9F 0.25 mgS UltraClean Microbial DNA isolation kit (MoBio
Laboratories Inc )2 Al85to] 7]Eo] AA|E B oz X&sto] DNA S &4

PCR amplification2 &3t £ o2 AFEgh

PCRE &%t 0= RAARRE vBES A6 ol HE2jole= 16S rDNAO] A
V4-V50] sligdsts dat A2 18S FDNAOﬂ’\1 ITS1- 401] st AN ARl o s
Z 25k & ol nalo|HE AR5ty s SARES SZ5to] Nextera XT index kit

o 1=

(Illumina)E ©o]-&sto 2fo ]Eaﬁq‘:—' R &St

PAEY

r rﬁ
rin o

rol

o
T

O a4 71208 52 2O b 242 B3 ojoF ohx] 2YS 9T FUAE Bl

A 7FpEof @ Ho] EAfch= THiA 2ol 2§ otu]i Aty Chofst A1) A,
F =4S Y5t Al +A (metabolome analysis)a 283
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AxR AR 13 A& 25 10 mgS 600 pul

< o7]o] mE=AS F7IP ¥, homogenizers ARESH Alas
w2sh & wAskd Ao 600 pl Milli-Q water& F7iet & AlgS A oAt ARl £,
A2 S Sl AlRE 4. RS &l g4e® Als 400 plE 5 kDa cut-off
membrane filterS £33 A]71 macromoleculeS A|AsH &, thA] 50 pl Milli-Q water&
Z7ksto] LC-MS £4S 93 A2s Fuld.
Agilent Capillary electrophoresis time of-flight mass spectrometry (CE-TOF-MS)=
AFR35to] Jol2yt 2ol BAZ L8851 00, fused silica capillary (50 pm x 80
cm)2 Lo stof gole BAS 9siAE ZHUS 5% 7 50 mbar, 4000 V, 30
kV MS capillary voltageZ s} ESI o] L EOJA #Ash Zo]2 £A42 22% 7F
mbar, 3500 V, 30 kV MS capillary voltage® 5to] ESI 20]|& QoA 2EA5H
A8 7o) 210 A4, A BAe Solewt gole BAX| ASY 2ot 13
MS HHE 50-1,000 m/z2 sto] A7Hsto] FFEsHRion, steh Z74 2to]He{2|et 7
wNY EE2ALS J1FOR AT 0] 20 sjdste 139 H9E PubChem
database (https://pubchem.ncbi.nlm.nih.gov/)S Al-83cto] =HQlsh
= A T gAFolEs 28<h meat peptone/extract tiAlE et 01A4Z vix] &5
A
WA aaFdleS FE3 e viXle AR AEY HAIEN 1A} 7k 2l
st S A+ Lactobacillus@t 73 24491 Bacillus v 8B40 AFE-E]= meat
peptone/extract ¥jA] Zd+Eo] OiAl 7HseHAlE =QIstr] $15te] de Man, Rogosa,
Sharpe (MRS) ¥ Luria-Berani (LB) BjA]S Ao 2 &}o] complex synthetic medium
oioF ol S AR ZH Ol ke 9l iR e (&-15) U (&-16)0] AL,
W g4 JtpidlEs E5HE XY 4% &SlHA] U= @ TheEsliEo] EAlstA
CHAMHFS E5f M2 HAFS &745t= spectrophotometer?] optical density (OD 600
nm)E AHEE 4 QlofAl, AAgollA Biet wtAlE AgERlo =25t /4 colony?

QA#S  Lacobacillus  plantarum¥t HpAlg] A%  Bacillus sp. B-100

. R=
T a
AHESHA O, At BiY 2402 AARE AA) BiA] = 1Y HiA]E Baet &, oS
qE S 37°CoA 24417t 200 rpmo.z A& vickeh &, «tA|9] dYS d% S-S Sl
MRSe} LB 1AtERA| o] =25t CFUsES &AS
O A=2ufeeqy, fWueQl ofut 55 Mg &5 AR vidS {15 o 47 =9l
o JRUIEDD Y &3 FSAE BidS St BREE HEE Hsto 5= B
tedsl AbE 5 Adxd 25 teddsiES 10% (w/v)s SRSl &shiAlR] size

a
TS 1 m/mine2 SHFHA, 7} 222 8 ml/tubez 2. 22H N2

D52 ofldl, G EL MEfols ek Hela

Bale] gQolof sty ofojw At ZF 23 100 plyt 10 pl o-Phthaldialdehyde (OPA)
ReagentS &3rsto] 308 7F AF20|A ¥HSst S microplate readerS AF8sto] 450
nmof|A] oAl &2 54T, FuiAy fEefole JRo] 42 2 & 50 plof] 200 ul


https://pubchem.ncbi.nlm.nih.gov/

Bradford solutiong A7}sto] 2@t =USH vl o 2 595 nmof|A] &A&H.

&2

O CHO HZ% 2 54 M=%
DESECIERS

pfos AEY . PeNd Wel Bale 5 Soly vlas §

uju

e Chinese hamster ovary (CHO) cells AtdA oz H Q)= ExpiCHO-S™ Cells
(Thermofisher)g U5t At&st3th sid AN|ZF+= CHO-S Chinese hamster ovary
(CHO) cells22E A¥E4Y non-engineered subclone©® 2 TEHA Wl3iof] £|A0Q] ML
deA A=

o M= ©HiY ujA|o] AFRE]:= Fetal Bovine Serum (FBS)Z tfA|sto] ApR3sH= BRXA]
Aegde &9lst7] ¢3te] Dulbecco Modified Eagle Medium (DMEM) uj%]of
glutamineo| ZgtE]o] 9l= DMEM-GlutaMAXTM (Thermofisher)S 7]¥ vjX|Z 5o
10% (v/v) FBSES #71st vjX]S positive control, FBSS F7}otX] & negative
control, 2x} FMIILESF] A2 10 % (w/v, FE =% 45 mg/ml) B AL
AbE 10 % (w/v, B|E =% 45 mg/ml))S Z3st A (test group)C.2 CHO A|Z&
Hjj okt

« AT e 3TCOIA CO; HjY7IoNN 6-8 % CO;S F-gol0d, 125 rpmO.2 MjsIeIA
20717 A0 7t W wiAlolA & AZ SAke} eReRelAlo] o} it ofuliwAtel

4¥S 573,
o Wl Wjxo] ol Q& gejolulwAte] e o-Phthaldialdehyde (OPA)}

o

9-Fluorenylmethyl oxycarbonyl (FMOC) chlorideE in situ® autosamplerox] &3
efi& st HPLCE ARE-sHo ‘*E*%*. AR Y2 o3 221 5 ul boric acidet
2.5 nl Z}7te) Alg 5 2t &, 1.5 ul OPA &q5 A7istil tA] 574 9 plet 1.6 pl
FMOC 8912 Eqstel ololLite @¥ 293 @ 9% YT AR 0|54 A
(Na2HPO4, pH 7.8)2} o]z4At B (ACN:MeOH:DW=4.5:4.5:1.0)9] == 82 ZORBAX
Eclipse AAA (4.6 X 150 mm) #X4Z A3 A HPLCOIA Diode-Array Detection
(DAD)Z. % Z=2 S7stel, RE2AT HhHQ vlng o) Ao} ofo]wilo] grape
=43

e Skin fibroblasts A|x9] Hw{YFE Skin fibroblasts ATCC-CRL2097 N=ZZ=
pre-cultureS &35l 96 well plateo]] 2F 2000 cells/96 wellS complete medium=z
Minimum  Essential Media (MEM)/ 10%  (v/v) FBS/ 1 % P/S
(Penicillin-Streptomycin, 5,000 U/ml)& At&3sto] 37°CoflA] CO, BRFZ] oAl 5% CO,=
F3otol. YA Bl

e Skin fibroblasts MZf&= 10% (v/v) FBS7} ZSIEA] &4 MEMof @8 7p4pEo @
AA 7t 8BS AHE2 phosphate saline buffero] £71st4A ==5 0, 500, 1000, 2500,
5000 pg/mlz 10% (v/v)= BiF 8iX|of| F7tsto] s M2E sidstden, 28 AIRHE
AboRQl= M| = Cell proliferation/ CytotoxicityS Cell Counting Kit-8 &8 1:10
ulg2 Z7bstel olgls AlEO] AiHel Fe S,

O &7 8 a4 7IpEal 4tz 718 Al HiR[E o] 83t SEAE v &5 vl A

* FBS &= diAlst7|{et =Xl @8N a4 7IaEal 4bso] 2 six]oA CHO A|ao]
RS "|ushr] YsiA], AAgA oz w1 9= EXpiCHOTM expression medium
(Thermofisher)g AR FO =2 5t DMEM-GlutaMAXTM (Thermofisher)g 7]&
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HiA] 2 5t 10% (v/v) FBSE F718t x|, FBSE F715tA] 42 viA], 2AF @l 7t4E-5
Atz 10 % (w/v) B @A7IpE0] AbzE 10% (w/v)S 23t Ad (test group)o=2
CHO MZZ= ujost,

T ofvjAle] o] Exmow CHO Az wigol el @dae 5= AU
solst] 9lste] AROR B WY /PREs) AbZu FUT £ 207 obulwmit
2422 AAStel SUYO 2 DMEM-GlutaMAX 8jxlo] Z7}ste] CHO MES] 472
}XRYSH

‘ \
Endo- and exo-peptidase

S shege a4 Ha|

TEEE =4 ofo|w it

ofal i Heto|= o| 4 E SEHE Lc/Ms
s 2y e 2y LR B B x| CHAH =4

X

+ s ig )z He H

Baopoina s SO/4SHIX O AUR/AUONE e CHO HEF Ol .oME/ o,
N E e owﬂow el i T YU Az e rnth:gmi\ .

ol il 2 g

QU/QAE Sighsiy -3 Hefol= sotsg ME 43 ERAE mied g cao

’gg doig e IR ERe ez

a9 18 EE2RN GasbeRe) A2 92o] ofnnAt & Aol
N
i Y

A A i g

A Z o

=uo =

8720 ICR U094 2718 AXATL #3812 U1 ALY 5 23°C+2C, &%

50%£10%2 SAH9S. B A7) AT ddEEe Suten s2udeaUsel

290 oo RaASAL, wohE DleAt PHE AP, FARAE 250, 500 me/ke
1

FAl (Leucine) 500 mg/kg Folo=2 FF/SIYOT, +9
U}Elé% 80}81 ARSI . AlEv AAAlolof]  &8ste 53 P ARRAIOlE

=
AAlgtlon, 55 & EAl gt 81 EEY 25 HAES £35S (21 19).

Doy

Liquid diet ad libitum with Livestock blood (250, 500 mg/kg),
L-leucine (500 mg/kg) for 5 weeks
(Change diets at 9:00 am)

FST {14:00-17:00)\

Liquid diet
| acclimatization | | | l | |
(d;y) 1-5 | 6 [ | 38 | 39 | 40 | 41

b1 1

1t gnd 3rd Swimming for 90 min
Treadmill and sacrifice in 30 min
(at 9:00-11:00 am) (at 9:00 am)




O 2549 Sm7}
2 29LE HAE

erE 27°C2 §A|5tH, £Ho] o] 20 cm& UReA9 W27t 25 vido] x| Jr=

198, BA 299 5 FEE kol7] Ystel 7% A £ mejo] o} HAES
AAstg oD, BRY] |FEL 0heAs} 29 of2] b& It HREL Ao MU,

Time (min) Speed (cm/sec)
0-3 10
3-6 15
6-9 20
9-12 23
12-15 26
15-18 30
18-21 35
21-24 40
24-277 45
27-30 50
>30 55
0FAF treadmillg o]-&sto] 1 1xf o] 0pA S 7 Awo] i, & 19] f&x2dut
Zol U] 3pul} EFsue] K2 AN AWETY YA SEolAS. HPERL
gt o] AZIAbS AR Qs gF WIo =t RS 045ty Ads=o] B4l
A71AT0] 4K oR 33 ol WA A Y AUFEL YO PHINUL

_31_



c dF 4=4 Ut
523t Mejgt Adese2 o= 903t Al Adista 301t 84 & AjFet A3
A5 S, & o2 R|E2A AA (Lactic aci

[} LN
d), 8444 (Blood urea nitrogen,
Creatine kinase, CK)E &74sto] 7k I59¥ 0reA9 d%5

4
| et e Wlsts.

@
>

8 53 =% (Western blotting)

= (Gastrocnemius, Gas) &A! mrafjol-S- 12,000 rpmO 2 158 7F YAlBa]ste & Est
WAl A 2= Bradford assay (Bio-rad)S o] 8cto] THRAI-S Aakstil 10% acrylamide?f
She] gel S 0] 85 SDS-PAGES 43851998, PVDF transfer membrane® 2 THHRALS
AFA171a2L 5% skim milk7F 23He TBS-T buffer2 247t =9F blocking. 1X} &HA{|Qt 2X}
S B2 A171 & Western ECL solution (Biofact)E Ap83sto] ©HiAlo] diy Hr=

i

o EAEHA 90]4

YA Aeldgs Rol 2 (RADT AR ol
L-leucine)?] Dunnett Multiple Comparisons Test& A A|5}
O

o

o2Fe < 0.0502 HYIHS.

M
m
|4 2
ek
)
1
r
o
o
o,
i)
P
M
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B 2. &2 01% AT AB g2 U 14 ofulwAl A
T Al -AAL F = A& -AAL A3} (mg/100 g)
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Glycine 165.34

Serine 214.08

Alanine 515.55

Glutamic Acid 592.11

Lysine 199.48

Leucine 456.33

Methionine 36.61

25 ofulwat Vali'n(? 292.94
Arginine 13.89

Aspartic Acid 202.75

Isoleucine 24.42

Threonine 165.29

Phenylalanine 30.92

Proline -

Histidine 45.33

Cysteine 11.02

Tryptophan -

Threonine 124.84
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Tyrosine 42.06

Arginine 8.99

2a] ofu|uwat Alanine 197.93
= Proline 40.65
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Methionine 22.97
Phenylalanine 17.88
Tryptophan -
Valine 215.97
Glutamic Acid 125.90
Aspartic Acid 5.76
Serine 87.24
Glycine 65.38
Glutamine 13.70
Asparagine 50.04

B3 84 1% A2 WEY §2) U 14 oflwit ¥
T Al -AAL &= Al -AAL A3} (mg/100 g)
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Glycine 902.16
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2 ofulwat Va.lir.le 1325.58
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Aspartic Acid 2251.39

Isoleucine 176.49

Threonine 780.23

Phenylalanine 726.60
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Methionine 43.43
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Valine 103.49

Glutamic Acid 114.70
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Aspartic Acid 18.83
Serine 76.01
Glycine 39.29

Glutamine 29.59
Asparagine 48.13
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E 4 8E9 g2 R Y ofuledt e

2w otu] =4t (g/100 g)
£ 4
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SDS-reducing sample buffer2 o] 100°CoflA] 5 & 7t 291 $ gradient SDS-PAGES

=p =
o8t

Za (%) 0 02 03 04 05
Time(h) M1 81012 14 1618 & 10 121416 18 M8 10 12 14 1618 6 8 10 12 1416 18
; T '

245
180
140
100
75
60
45

35

i

10

B2 (%) 0.6 07 08 09 S I
Time (h) M ) 1214 1618 M 6 8 10 1214 1618 6 8 10 1214 1618 M 68 10 1214 16 18
245 & R gt
180
140
100

75 . , ! _ 75

! v ] ] ¥ 60
45
35

2

10

245

O 40, 84 =% ¥ 2o @749 SDS-PAGE At

140 kDa2] =7} ARl = 7S
& SHE Sierp dojfon 16
5 At 1% & 2|t 45 6417 &2
E] 140 kDa®] ¥HE7} 9] Ho|x] 9o 14 A]Zt o]Af ;qa A] 60 kDa o]mg
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2P AT 2 glojol & olo] AR Tgo| s Lumehuate] Zeotet wue
0|85t WY 2o HAES MYY

7 41, Yufepo] ALE UE T8 YlRep|e) ALARA D)

o JHAF HEFO] XgH MG o] &5t thdst A0 (7000~8000 rpm, 1000~1500
ml/min injection) @42 w25t & ZF2HS 50 ml tubeo]] Eof APAE AAlE7]|2
AN E2 st Nzo] THE oy A Hej= dAe] M v|wal

TO00 rpem / TG00 rprm 7500 rpen S TEOD rpen f S000 rpm BOOO rpm 8000 rpm
TO00mlmin B0 imin BO0ml/rin 1000mlfmin 1000mifmin 1200ml/min 1500 fmin

? <0

AME2]1719] rpma F7HAZ100
7ol Mol Fd FojAR]e= S

« 7P et £&<1 7000 rpm, £U4&E 800 ml/ming ZITH RE RAA HEA7L
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TRP 0.61 0.62 0.09
LYS 5.90 7.59 0.57

cYs 0.00 0.00 0.00

ASP 0.08 0.15 0.02

GLU 0.54 0.70 0.06

ASN 0.11 0.15 0

SER 0.34 0.43 0.03

GLN 0.13 0.08 0.01

GLY 0.10 0.12 0.01

HIS 0.06 0.08 0.02

ARG 0.45 0.58 0.00

THR 0.22 0.29 0.05

o] oftledl ALA 0.39 0.46 0.07
(g/100g) PRO 0.09 0.08 0.01
TYR 0.29 0.39 0.07

VAL 0.38 0.42 0.06

MET 0.25 0.26 0.03

Cys2 0.00 0.31 0.00

ILE 0.18 0.22 0.04

LEU 0.81 0.92 0.13

PHE 0.21 0.27 0.05

TRP 0.11 0.13 0.00

LYS 0.70 0.84 0.21

*CYA mean the sum of cysteine & cystine

**x ASX, GLX mean the sum of asparagine & aspartic acid and glutamine & glutamic acid, respectively.

AZ7F 0g] gl JLMofo) Aol gF

e

6 X 84

S Aol 74 ofuliate] tato] Zha

ZrAag]o] AR ABAE A] UF =El= AAGHR] 48

71590l e

+ UF ®ejo] 79 pore size7} OJ9: Ao} iAo} G 9l seto]=o] 79

2ol7] mhRol ofzelolA T gyel dAlo]

=

7F T}

74] ol /\1

S vlwsiEs 2al @7Fo] 4 90.33%, 821 9.67%,
EL ﬂiﬂla Sxke 14 89.01%, 82 10.99%, UF Lga Sxke 14 82.21%, 82 17.79%=2
?J 53| UF ZEIE Al & O

wol2el 14 9 o obuliedt A

T+ 52] oo At (%) T3 otnjAt (%)
woff 8% 9.67 90.33
AA & 712ZH 10.99 89.01
UF =g 17.79 82.21
O B8 x5 53t &x19] Bdst
e g4 Foff A AR H Vsro FYHEe=R i o]E A
AR Al AlEOo 2O 8wt AsH| mFo S &9
WA|staL F7|7te] Hato] Thsste s SRR

Olf

o n2

™ rlo

}

Da

]



. AFANE A3 BTA%I)ES 08519 Inlet 180~200°C, Outlet 90~100°CO] 2A0 2 BB
AES 4ID 2% Y2 33T

e

& 24 ofn| it

+ Sample Preparation
. 2N 9RA AEHE] © Powder 1~3 mg 2 H,O 1mLO| =50 ALEE,
AR 30 M 2FEHH A0 AL
7R E fle Fot AR Z42E 25| A AZICH
MM 1100l 24412 HCI hydrolysis ST,
— cys2AME QalM= peroxidation AlZI £ HCIZ JtL&26] ot
— trp 2AM 8 ;M= methanesulfonic acid® 7t4&2351 Sto}.
5. 758 E otnl A2 PITC (phenylisothiocyanate)2 FZAlst AlZICEH
* (RZAst 2 : MeOH: H20: TEA: PITC= 7: 1: 1: 1)— 20 uf, 4201 3027+ 28
6. ARE 2™ L& T 200 L2 A solventE =QICt
7. microcentrifuge AlZIF A4ZHS MA HPLCSl autosamplerOf 2+X|EHCE.
* A solventd] =@ AlE2= 0.45 um filter2 filtering & A2 &,
¢+ HPLC CONDITION (Agilent 1260 Series)
column : Waters Nova—Pak C18 4 um (3.9X300 mm)
column oven tempt. : 46 Celsius
. HPLC pump : Agilent 1260 Series, Binary Pump
. HPLC injector : Agilent 1260 Series, Autosampler
. Variable Wavelength Detector : HP 1100 Series, 254 nm
. solvent : A) 140 mM Sodium Acetate trihydrate, 0.15% TEA, 0.03% EDTA, 6% CH3CN, pH6.1
B) 60% CH3CN, 0.015% EDTA

~ o =

ol

D OB~ W NN —
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Time %B Flow(ml/min)
0 0 1
4 0 1
12 8 1
13 12 1

15.2 20 1

22.5 46 1

22.72 100 1.5

23.2 100 1.5
25 100 1.5

25.7 0 1.5
26 0 1.5
29 0 1.5
30 0 1

7. elution : Linear gradient of solvent B ( 0—100%)

0
0

8. flow rate : 1.0 ml/min

9. run time : 30 min

10. equil. time : 10 min

11. injection vol. @ standard 10 £, sample 10 nf

el ofa 4

Sample Preparation

=M OIZIAl AIRHE} : Powder 1~3 mg & H,O 1mLOl =0 A&
|2 @ 30 ¥ 25t 240 AFSE

M2 AE0| CHsiA Free AA &4 AA]

Ag ZtztE 285 Az A[ZICH

>~

q
Al

Hr

ﬂ
il

1.
2.
3.
4.
5. PITC (phenylisothiocyanate) 2 | x|l AlZICtH

* (FAE 84 @ MeOH: H20: TEA: PITC= 7: 1: 1: 1)— 20 x, &20|AM 3027+ gtS

6. AERE 2™ L& T 200 L2 A solvent® =QICt

7. microcentrifuge AlZ1 & M4ZMHZ MM HPLCSl autosamplerO| QHX|EHLY,

* A solventt] =0 A|2E 0.45 um filterE filtering & A&

HPLC CONDITION (Agilent 1260 Series)

. column : Waters Nova—Pak C18 4 um (3.9X300mm)

. column oven tempt. : 46 Celsius

. HPLC pump : Agilent 1260 Series, Binary Pump

. HPLC injector : Agilent 1260 Series, Autosampler

. Variable Wavelength Detector : HP 1100 Series, 254 nm

. solvent: A) 140 mM Sodium Acetate trihydrate, 0.15% TEA, 0.03% EDTA, 6% CH3CN, pH6.1
B) 60% CH3CN, 0.015% EDTA

> O~ W N —

Time %B Flow(ml/min)
0 0 1
4 0 1
12 8 1
13 12 1

15.2 20 1

22.5 46 1

22.72 100 1.5

23.2 100 1.5
25 100 1.5

25.7 0 1.5
26 0 1.5
29 0 1.5
30 0 1
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7. elution : Linear gradient of solvent B ( 0—100%)

8. flow rate : 1.0 ml/min

9. run time : 30 min

10. equil. time :
11. injection vol.

10 min

: standard 10 x4, sample 10 43}

® 7. 84 2o A8 AAHQ] 7} ofn|w At &heF
T2 AE-AA = AF 2
CYA* 1.50
ASX** 6.92
GLX** 7.09
SER 3.33
GLY 3.43
HIS 3.55
ARG 1.28
THR 5.24
/3 ofu] =4k ALA 6.76
(8/100g) PRO 1.99
TYR 1.08
VAL 5.06
MET 0.69
ILE 0.33
LEU 7.62
PHE 1.69
TRP 0.00
LYS 5.54
CYS 0.00
ASP 1.30
GLU 1.52
ASN 0.87
SER 0.98
GLN 0.00
GLY 0.28
HIS 1.15
ARG 0.13
THR 2.08
wel optleal ALA 2.39
(g/100g) PRO 0.00
TYR 0.66
VAL 2.09
MET 0.00
Cys2 0.00
ILE 0.00
LEU 5.24
PHE 1.45
TRP 0.00
LYS 1.89




1 Ga} EAE

© 24 PO & 27 Axeh AEY 4R #std At e-polylysines FEER
Aelstal GRER oS FA-AIA pelletd] 3715 v,
Citric acid (%) i v
Day3

Day6

Day10

23 50. FLHAN} e-polylysine] ®F
o FAHAF 0.1%, 0.5%, 1% A2l Al day I7HA] &Lzt « & AA a5 2. 3¢ ol
0.1%9] F+ALS A2t ME2 pellete] F717F F7Fotd o UMA] fLHARS & 2|sh
AMEZ1 e-polylysines A2lst ME2 day 107HA] 2] /7ol A= 32
o MZO| THiA Fwof mel AL wrE guto] Xto]7p Q=] LotH7] 95t AMES
15%, 30%=2 5550 =9 & LAAE =2 Aot WE guts Ajl
ANX-1 (%) 15% 30%

Day6
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# 8. 123 510 =7]d P #H)o] oI 29

# additive Conc (%)
1 0
2 1
Citric acid
3 0.5
4 0.1
5 1
e-polylysine
6 0.5
199AF 0.5%, 1% ;-qeq Al 15% B=0] AMZ2 day 671K, 30% 5 =9 MZ2 day 37|
P82 7S eSS, 30% 529 AlE9] 7 day 6ol HE sutE S0to = Sl
o AX|eE 9 ’E‘.’ﬂol TNZESHA =] A] Qkof o;éi wA0] oYy Z.

e-polylysine?] A2 ZAJo|A wl¥ Fu}r} Qlo] AZo
a2 @ 4 Qg 2@ sizol wK Ao
GAUlHos pHol whet Heot AF Er sl & Qo
SANTIE 95 Bt 9. Tt O] & oAt o] o8] P4t I3 pH
Wt A ETE fAte AR A 71540l Qg o2 &Isy] st 1

X
=
523t o] 2} WZe| pHE 545

Ya L
i)

T

u

rL

_@

PolyL 20%

polyL10%

Universal

| Indicator Paper
pH1 - pH11

A 474 30% 27 30%
THL 1% T 05% | LEL0.1% | PolyL 1%

B F )

27 15% £ 15% 27 15% 27 15% 24 15%
THL 1% THAM05% | THA0.1% | Polyl 1%

T4 52, FHAHL poly-e-lysined A 2|st A1&9] pH ®Hs}

27 15%
PolyL 0.5%

1r¢

Aqb 8H2 pH 12 FAEUCD e-polylysinex pH 6oz =Hld. &7+ 4
Ageg pH b =S UEY GAtY 2RE SRS S0 HE 549 pHE
BId. 15%8F 30% &=o £A1 &l FAMS w=H2 X2l Al 1% 1AL A
B0z pHO Wsh= WOo|x] oIZ. ohA it Zuf o] ofu|iite] &5 F o] o
Ziolt], o] Zutg Fsto] e ofo]ieit Axjo] LAE 0.5% Fv 1% =2 AP

Al pH i3 glo] Wy Aeld & 9ee =elg

Lo18

DO

r O
Adj Bae] O A4S Sistel 280] AAE RS oflwAl A4S AEAsto

BlEa A 6708 3O F ofuliAl FFL 65.84%2 29 BAAu (62.74%)2) 8] 23
oz Uehd. ol oxpugl ol Buwn, 6748 S B A ofu]iite] Aol
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Ao} S HAs] Ystel FAALEAYAUAF)E B P vla, L,
eg, deE U 4 ojgg  msgdsole,  cygugeole
sedidageolE, CodAMLLolE, pH, F S78Hs. A S5
FMLEYPRS BAT A1 534 4 ST 2F 8UE €
[wer N .
I xu.a wivd [in 4. x-;w-:‘;‘;:,::*]ﬁ;:. ] e
ot
a3 53, AR BLO| AR A
O a4 #3128 2 2% 245 28I ANT A

she AYa 439 ARBosd JIFRELAL FE02 WYY AT Y 47
Sdtistuel 2502 JsH AlE AN ES A&

Al w2 wigate] ofoliedt QMo 2H & &3] AREE LB WX EYE
59 T 220 OIHEA B ofye HAAY St AR 22 F S RET S

Aol AU, T2 M 8 Alo] AR = vi$ 1L719] FBSO] tAIA 2 M = AHE-
7t Wi 2719 JEH2 HWB-10022 300 g FH = AlAIE2 AlASHA S

Aaminolab.

HWB-100

3% nstitute ; Room 702, 27, Gangram-daerm, Seocho-g
Séoud, Korea (4T Conter, Yanglat-deog)
[Tek: B2-2-0036-4452, Faw 52-2- 70384453

» Light yellow powder
* Room temperature
= Storage keep sealed

Heed uffice (factory) : 12-5, Manbul-to 6% beon-gil, Eumsecng-eug.
Eumsecng-gun, Chungeheongbuk-o, Kores
(Fet: 02-43-877-9911, Fax: 624 3-877-9964)

.
For Research Use Only i 021.11.30

= 54. HWB-1009] 2p# C]x}Ql
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Asminsiab

sl yellow powdes |
*Ra3m tEmesiiunt
= TIpmge keop s

a2 55 HWB-100 AJA|= AR

JEt JtEEoem AE OEM A9 sATARES AoloAri®E Ea) ofn|way
ot wutelats ABFOR AE AMES AAE 85 UL 512 1-25] 1-3 g2 23}
A Aot AAstF o, =4 tel= 30, 35, 440, 50, 60, 70, 80, 90, 100, 150,
200, 300, 500, 1,000 go 2 HDPE = PETO] Yot At Hsh 4 ol =2 Hulg
wAh olo] thEt 22 wus o) AE 9% AL WIS Alustgon ZE2uuAS

A&

[o]]
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‘ IE - AENDIE BEHEYIA
% 2022-0121101 @ MESEOCHO it BT

B oo A DS

v (F1001=0 B OO M@ 131111-0243508
OB bW o CRER B

VLLAY - (FI0N0E

= R :r!il'm HED YW 27, ATHE 78 7028 (RAS

®

FEROoR: 7818
HENER: Al2E - BND (2ENE  ARNEEBED)

PMBRME BMIL P W u BSTEM FRE 24
AN, JE SIS0 TANEE SNE0 B

ABHYY HITENAE, 2 5 AEE A5
WE Y NEAN H42THERN D2 Y DS
SagLct
202248 018 148
BAYT WIS A
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FIAY. B AT Bl T AF 24 WA B O R 9242 AASIL 2419
- | A7 APLER ASAE dAIRE Botel AlATS

v
LN |
@ &4 P G Thparge] 4R B
O i o, PP, YA, 2718 deF B4
¢ EAVIAES] BUL T J1ARS] AFZE OISR oA, B, MEfolS R B

ofUzt @l o]l Feh, £712 5 Chget o] ZPHo] YgO2 NPT B F2
BiAl AIAFS 915 QC/QA 7F5d BE AlEVL MR metd £ AL sy g
g ol IAOR AUIIMolA ABE 259 AR (ARL 28 GATFES

© 25 ANRE ARETF 10 mge F201A 1 ml /500 FE 2, F20M A2 S
Sl SRl 5= &3l 220 AAH= vlEsld 22S 22sten, &5 222
tHA] 0.22 ymo} AE2x FE 2 THY sto] 48 Al2s A4

e Alg H9] £Asot= WHiA QF2 Bovine serum albumin (BSA)E ®F A& oY
Bradford methodZ Z&A5}3 00, 1 ml Bradford solutiono] BSAES 5~20 pg/ml
=2 3|A35l9 spectrometer 595 nmoN SEEE FAstY AFAZ A
W7ol A=) THA ofd 52 Ala 10t A5 25 A4S =& 345t Y
U O G2 S8 54 Zih Alg 13 Alg 2= 27 2.6 + 0.15 x 10-6 pg/mlxt
5.7 + 0.4 pg/mlO2, A2 1 Buide] 574 Welst 58 vjghos selslo] glout,
A2 29] 79 ThRo] Y Eawlol Yt Ao s,

o Alg Uof EXfol= HdFELl 8749l B2 refractive index detector (Agilent, Santa
Clara, CA, USA)?} auto-sampler’t  A2F=l  High-performance  liquid
chromatography (HPLC) A]JAEl (Agilent)S o]&sto, EA ZHAAFAO0=ZF Rezex
ROA-Organic Acid H+ column (7.8 x 300 mm: Rhenomenex, Torrance, CA, USA)2}t
guard cartridge (KJ0-4282: Rhenomenex, Torrance, CA, USA)7} :ZgtE]o] Q=
SecurityGardTM 7IEZ &S o]835}0], Ay &2 65CE SX|51HA] o]=Ato 2 2.5
mM S8R0 2 0.6 ml min-1 402 &. A& m3Eo] 9= TkEoel 9 7)A
w0 A2 2o] wlsl AR ol SHE Sl dgRe] gl w9
T EX o7 olojwAt disaccharide, glucose, lactate So] &84, E0]
A& 104 Bl glycerolo] A& A0 o]AL &4 7hpEol A
A2 AFEEE AV 2R W] Aol dEl Alg=RE Z]Qlgh A2 of

>
(O (TR =)
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F N
Sample 1 (3x) 3
= B
E (=
o= E‘ .
o] c ‘
< el =
g z B Sample 1
2 1 8 N
2 Z g g |
g : £ =]
= 82 ‘
X = " = f | 8= E 228 8 & & 2 w® —
g ‘j’f‘,{;',j \“—J\N - ‘JV \*-’-4— oA NBECR & S A — L
Sample 2 (1x) o 8
e — NGii s \2as A s gmes 0 3§ sample2
Retention time (min
1 58. W a4 VhpEs] AbE Al 1 (sample 1, &Y 2R Alg)dt A= 2
(sample 2, 51tk BAAR AlR)oIA EolE ThbRe §7]4te] HPLC 5% 3 20pE 13

A& Yo &A= phosphate?] G2 Qi AASE Alg 11} Alg 22 AEstg o,
Malachite green phosphate detection kit (R&D systems)S o]&35}o] A& Atj&lol

58%
phosphate?] ¢F &91& 9|5} 1 M phosphate (KH2PO4)& 3.12~100 uM ==& 50 ul
Zz=20] 3]Asto, 10 pl Malachite green reagent A2} 10 ul Malachite green reagent
S Ao 72 S35t B 208 S.of microplate reader® 620 nmojjA S¢S A3
gloj7} 2 25) AH20] phosphate 5% 232 A2 17} A2 22 MAe =2 54500
=d g ozg EA3E 1 mg/mle] A2 A& 10]A]= phosphate?] &r&Fo] 1.5 + 0.3

UM 231 A& 20(Al= 24.7 + 3.4 pMo 2 EAE.

58 PWlLRs) Ao EAISHE WEPlS MY m2njy 9 ZREoYAS B3
5

G Bs) mao] ofs) walE oy spEs] Ago] EAlst wWetolso] MR
AN m2ufd-S 2RIshy] oA LC-MSE ©o]&sto] Alalat Alg20] Z3E o9l
mElo|=9] BXIZF (molecular weight, MW)S LC-MS=Z &QIsh HAA|AQA MW=
Aybdoz  250-1,000 Da wWgolA  dicthol Metoles}  shelsglon) gl
HEto] =52 oF 250 Da ~ 750 DaojlA] 2ol

2087% AR lo] £xjsts Weto] = 250 Da ofstolA]l &2 Al1do] S5 vheio]
A= 29] %ol 750 Da olAfollA] Ee AlLdo] &g, olejdt Ant: WA shp
sl aa WS Azl £7tHAs ARAL Wefo| 2o} "R E7tste A

O

27T 7 %
tichol HEfol =7} 250 Daol 2718 Zbe HEfo|=abe Ag AT 5
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0|59 isoform THiA=R =ield. Z® THWAZ @} Uo] EAHSH= immunoglobulin
superfamily protein©]] siidst= IgG, IgH, Igk, Igh, a2-macroglobulin & &Holsh 5~
Q)1-S. SHOlEl 417] THRAl = o l-antichymotrypsin 11} 2 ThiAlo] =2 mElo]& MS
Aot 2 shole] ¥t | ganti-thrombin-III precursor, plasma serine protease inhibitor
HEfolE MS Agdes 27

Al
=

isoform X1, putative transthyretin (pre-albumin)&

EA-E . ESH serum albumin®] 73L0|= Z%H plasma protein®] 7%= 0.22%
Moz e MS AYER sl
# 9. Proteomics g¥2 & =N 7ol AbEol EAishs ©HAE =l
Protein Accession number | Protein mass Matching Score
(GI number) (m/z) peptide
number

Albumin, partial 2i|164318 71,348 21 667
Antithrombin-III isoform X1 2i|545850965 54,3133 26 1,055
Antithrombin-III precursor 2i|194018664 52,866 30 1,242
Apolipoprotein B-100 2i|545892243 446,125 8 184
Apolipoprotein B, partial 2i|164370 174,721 2 67
Apolipoprotein R precursor 2i|5565904 21,775 1 45
Collagen o-1(X) chain precursor 2i|52346218 65,463 1 43
Complement C3 precursor gi|47522844 188,227 7 255
Complement component c3d 2i|89275684 33,532 1 61
Complement component C9 precursor 2i|148233690 63,269 7 221
Ceruloplasmin 2i|189396498 38,848 1 76
Haptoglobin precursor gi|47522826 39,028 1 51
Hemopexin precursor gil47522736 52,071 1 75
Heparin cofactor 2 2i(194043402 56,125 4 128
Ig o chain C region gi2136551 37,545 1 61
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Ig « chain V-C region (PLC18) 2i|89215 18,686 3 197
IgG heavy chain constant region 21291202698 36,443 6 181
IgG light chain constant region, partial gi|559775234 12,251 9 465
Immunoglobulin E epsilon chain precursor 2i|2149936 63,019 2 138
Immunoglobulin § heavy chain membrane bound form, gi|22774002 58,754 4 279
partial
Immunoglobulin A-chain 2i|164503 52,217 6 367
Immunoglobulin A-like polypeptide 5-like isoform X1 2i[311271023 22,958 31 2,398
Immunoglobulin A-like polypeptide 5 precursor 2i|343183368 24,419 35 2,590
Inter-a-inhibitor heavy-chain 1 2i|1915956 87,209 3 100
Inter-a-trypsin inhibitor heavy chain H4 precursor gi|48374067 102,254 5 180
Keratin, type I cytoskeletal 42-like 2i|350590317 50,331 1 54
Keratin, type II cytoskeletal 1b 2i|194037336 63,962 2 95
Keratin, type II cytoskeletal 2 epidermal (148747492 66,510 2 122
Keratin, type II cytoskeletal 5-like 2i|350583995 51,982 2 56
Keratin, type II cytoskeletal 6A-like isoform X1 2i|350583965 63,984 2 51
Lysosomal o-mannosidase isoformX1 gi|311248892 114,464 1 59
N-Sulphoglucosamine sulphohydrolase 2i|350590106 57,818 2 99
Ovarian and testicular apolipoprotein N precursor 2i|51491902 28,920 1 47
Phosphatidylinositol-glycan-specific phospholipase D 2i|545837650 93,902 7 293
Plasma protease Cl inhibitor precursor gi|178056710 54,832 3 88
Plasma serine protease inhibitor isoform X1 2i|194038342 45,935 6 242
Putative transthyretin (prealbumin) gi|975233 15,896 2 57
Serpin A3-6 2i/194038353 47,363 54 715
Serpin A3-8 21545843036 47,357 69 2,772
2i[335292947 47,196 54 2,342
al-antichymotrypsin 1 2i/9968809 24,775 17 557
al-antichymotrypsin 2 precursor gil47523270 46,787 284 | 15,360
al-antitrypsin-like 2i|545843002 45,900 3 105
al-antitrypsin isoform X1 2i1|545842993 49,035 32 1,061
a2-antiplasmin, partial 21545891440 34,217 1 43
a2-macroglobulin 2i|335288480 165,2213 13 507
gi|311256211 168,380 4 85
Mutated immunoglobulin heavy chain gi|161511655 29,106 9 490
gi|161511645 28,291 5 363
2i|161511667 28,431 7 328
2i|161511675 12,083 4 314
Immunoglobulin VDJ region, partial 2i|1022921 15,851 7 410
2i|1022947 16,123 5 282
2i|1022947 16,123 5 242
2i|1022951 16,017 4 270
2i|10222939 16,116 3 242
Ig heavy chain variable VDJ region 2i|2136537 16,016 6 263
2i|2136539 17,006 5 240
2i|2136522 15,621 6 218
2i|2136543 15,763 4 215
2i|2136530 15,685 2 200
2i|2136546 15,627 2 142
2i[2136531 14,703 2 126
212136549 15,553 1 113
2i|2136544 15,475 1 77
Immunoglobulin heavy chain 2i/9954319 12,106 3 176
2i/9954347 11,183 5 245
2i/9954355 11,990 5 242
Immunoglobulin k variable region gil41323513 13,635 2 152
2i}41323659 14,281 3 142
2i}41323669 14,281 3 142
2i}41323507 14,268 3 139
2i}41323679 14,244 3 129
2i}41323667 14,321 3 128
gij41323647 13,735 2 127
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2il41323539 14,264 4 124
2il41323665 14,779 2 101
2i}41323605 14,282 3 95
2i}41323509 14,183 1 52
2il41323677 14,330 1 52
IgG heavy chain precursor 2i}441477601 53,102 11 495
2il441477616 51,405 9 448
2il441477587 52,862 8 404
2ij441477631 51,583 10 374
2il441477573 50,301 10 363
2ij47523192 52,954 7 346
2il441477618 52,528 8 334
2i|441477577 52,040 7 330
2i|441477585 51,570 7 300
gil441477611 52,202 6 273
2i|441477607 52,162 7 269
gil441477614 52,979 8 265
2i|441477589 52,512 6 261
2i|441477624 51,771 5 254
gi|441477609 51,595 4 225
2il441477581 53,463 4 208
2il441477583 52,213 3 200
Immunoglobulin heavy chain variable region 2i/54888404 13,484 8 497
2i|54888416 14,086 6 486
2i|119662951 14,592 5 439
2i|54888456 14,765 5 437
2i|54888422 13,120 8 435
2i|119663033 13,574 6 431
2i|54888462 11,936 8 424
2i|119662933 13,019 7 423
2i|119663065 14,561 6 410
2i|119662909 13,970 7 387
2i|119662957 12,419 7 381
2i|119662971 14,080 7 378
2i|119662959 13,737 6 378
2i|119662903 13,876 6 377
2i|119662993 13,606 7 365
Immunoglobulin heavy chain variable region gi|119663043 13,210 6 355
2i|119663031 12,744 5 341
2i|119662989 13,678 5 333
2154888420 13,960 4 302
2i|54888474 13,664 3 282
2i|119663049 13,876 4 281
2i|54888430 12,848 4 263
2i|119662893 13,428 3 260
2155294650 13,077 3 259
2i|119663027 12,882 3 253
2i|119662877 14,160 4 252
2i|119663055 13,357 4 242
2i/119662985 13,591 3 231
2i|119662919 12,890 4 221
2i|119663005 14,368 4 221
2i|17225066 9,049 3 219
gi|3171213 13,199 2 186
2i|119662991 12,998 2 181
2i|54888446 13,315 3 178
2i|119662867 12,806 2 151
2i|119663061 12,194 2 150
2i|119662923 12,980 1 65

O dWtpgal Abgol EAlishs AR A4S &3 oflieit R 7[8F Al AeAt 28 24
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EF GWTtpE0l A= Lﬂoﬂ EAlistes &olld vl g =2 flsi LC-MSet 7] 54
g2fo]82|2] 500% 3}sHE4A (Human Metabolome Technologies)& tjAtoz Alg 11t
Alg 20 ERste des FUe Alg 12 11.2 mg, A& 2+ 10.5 mgez F4 =49
At A& peak SHAIS 12{5to], ol Alg FA5 Hsh 212 108]et 28 s]Astl o,
So] B Q5 108fet 58] 3]A5sto] 5 kDa cut-off membrane filterS SutA]A
filtrateS Capillary Electrophoresis?l HZ2% CE-TOF-MS (Agilent Technologies
Inc.)g ol&stoq &7 Al #AEAL o2 23

r{m -IQL'

- Qo] T E Cationic Metabolites (Cation Mode)

Agilent CE-TOFMS system (Agilent Technologies Inc.)

Capillary: Fused silica capillary i.d. 50 ym X 80 cm

Analytical Condition:
Run buffer: Cation Buffer Solution; Rinse buffer: Cation Buffer Solution
Sample injection: Pressure injection 50 mbar, 5 sec
CE voltage: Positive, 30 kV
MS ionization: ESI Positive
MS capillary voltage: 4,000 V
MS scan range: m/z 50-1,000

- 20]& T E Anionic Metabolites (Anion Mode)

Agilent CE-TOFMS system (Agilent Technologies Inc.)

Capillary: Fused silica capillary i.d. 50 pm X 80 cm

Analytical Condition:
Run buffer: Anion Buffer Solution; Rinse buffer: Anion Buffer Solution
Sample injection: Pressure injection 50 mbar, 22 sec
CE voltage: Positive, 30 kV
MS ionization: ESI Negative
MS capillary voltage: 3,500 V
MS scan range: m/z 50-1,000

wA Au soluele A 9k 50059 23 FolA, Yol BColA 171F, ol
DCoA] 1169 70| EHelE9lon, o]F FY BAo] 7bsdt BUe 8250 2AR AR
17 AR 2014 SR T YT Y 289 vE- & 107 28

Al 1 (Sample-1)2t Al&2 (Sample-2)olA £7% ofo]:Aite] SR/} IS =<l
B oot il 208 2% Als 13t Alg 200A] &Rlo] E|QJon, 1X} 54 725l
AFEQl Al&20] Hlsl 2 &4 7h Foll AREQl AlmIoAN TR A
otu] - AtQ] steFo]l £7} (Ratio: sample-1/sample-2) o= Zlo g sHQl=.

fu
ra
2

EXA o7 20%09] =W ofn|wAt ZofA] Glutamic acid (Glu)?} 116,167 nmol/gO 2
Ao o= E7sion, Tryptophan (Trp)o] 7 @F2 &2 =2 291 nmol/g = =9l
= Alg 194 AtAo=z sheFo] =2 ofnjxARe Glu (116,167 nmol/g) > Leu
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(129,183 nmol/g)> Ala (110,887 nmol/g)> Ser (90,219 nmol/g)> Lys (59,474
nmol/g)> Asn (41,741 nmol/g)> Val (40,057 nmol/g)> Thr (37,902 nmol/g)> Gly
(29,433 nmol/g)> Asp (25,848 nmol/g)> His (23,973 nmol/g)> Arg (23,377 nmol/g)>

2o 371K BNt Aoe Eeld

Phe (17,415 nmol/g)0. & 14%9] oju|Ato] A E]Q O,
(9,542 nmol/g)> Met (7,287 nmol/g)> Ile (6,698 nmol/g)> Pro (2,963

Jojpsoe e

=22 Tyr
nmol/g)> Gln

(1,846 nmol/g)> Trp (291 nmol/g)7} &RId. o]t #2 ofujiite] daFe =Hix|e]
NMAE 4 } A= THA F= FHO 1 RFH EJo=m PojQhol ofnjiito] gFEto]
ALo|7F U= Zlog FAE.

JAebR oz Az 11} Al 200A19] 4 ofn]4te] 2 54 7IpE0l|7F BWol dojd
Az 1AM =2 FFe=z EAFECH, Ale 2004 F4E ofnjiite] oef O]
Al&10]4 Glu 4% 2o 2187} 57 =]l o, fjcy4o] ofn|i4to] otefo] fji=fAlo =

=2X5F & ]»h; ol §a A ]»/\ =] —‘-H oﬂ H ]»5 H 7(1
# 10. CE-TOF-MS= &7t H&F 7155t @M a4 7E-Foliik=o E£Alls 85 ==
co:‘::;;;;'o" Comparative Analysis Con:’:r;;atlon Comparative Analysis
sample-1 sample-2 Ratio sample-1 sample-2 Ratio
sample-1/sample-2 sample-1/sample-2
2-Hydroxybutyric acid 514 192 T Glyceraldehyde 3-phosphate N.D. N.D. N.A.
2-Oxoglutaric acid 362 197 1.8 Glycerol 3-phosphate 2,930 193 15
2-Oxoisovaleric acid 91 68 13 Glycolic acid N.D. N.D. N.A.
2-Phosphoglyceric acid 2,662 1,517 18 Glyoxylic acid N.D. N.D. N.A.
3-Hydroxybutyric acid 404 151 27 GMP 116 227 0.5
3-Phosphoglyceric acid 9,377 3,201 29 GTP N.D. 12 <1
6-Phosphogluconic acid 25 N.D. 1< Guanine N.D. 227 <1
Acetyl CoA_divalent N.D. N.D. N.A. Guanosine N.D. 50 <1
Adenine N.D. 60 <1 His 23,973 6,649 3.6
Adenosine 55 192 0.3 Homoserine 67 24 28
ADP 356 217 16 Hydroxyproline 424 213 20
Ala 110,887 18,188 6.1 Hypoxanthine 52 2,863 0.02
AMP 889 1,415 0.6 lle 6,698 2,384 238
Anthranilic acid N.D. N.D. N.A. IMP 283 328 09
Arg 23,377 1,899 12 Inosine N.D. 96 <1
Asn 41,741 3,469 12 Isocitric acid N.D. N.D. N.A.
Asp 25,848 2,827 9.1 Lactic acid 88,310 73,428 1.2
ATP 74 61 12 Leu 129,183 14,321 9.0
Betaine 2,002 1,071 1.9 Lys 59,474 10,897 5.5
Betaine aldehyde_+H,0 N.D. 85 <1 Malic acid 993 1,085 0.9
cAMP N.D. N.D. N.A. Malonyl CoA_divalent N.D. N.D. N.A.
Carnosine 107 53 2.0 Met 7,287 1,620 4.5
CDP N.D. N.D. N.A. N,N-Dimethylglycine N.D. 22 <1
cGMP N.D. N.D. N.A. NAD* N.D. N.D. N.A.
Choline 1,026 806 1.3 NADP* N.D. N.D. N.A.
cis-Aconitic acid N.D. N.D. N.A. Ornithine 7,148 2,231 3.2
Citric acid 830 115 72 Phe 17,415 7,683 23
Citrulline 761 363 24 Phosphoenolpyruvic acid N.D. 73 <1
CMP 49 47 11 Pro 2,963 5,218 0.6
CoA_divalent N.D. N.D. N.A. PRPP N.D. N.D. N.A.
Creatine 1,319 562 23 Putrescine N.D. 69 <1
Creatinine 818 1,556 0.5 Pyruvic acid N.D. 18 <1
CTP N.D. N.D. N.A. Ribose 5-phosphate N.D. N.D. NA.
Cys 76 13 58 Ribulose 5-phosphate 52 16 3.3
Cytidine N.D. 27 <1 S-Adenosylmethionine N.D. N.D. N.A.
Cytosine N.D. 20 <1 Sarcosine N.D. 56 <1
dATP N.D. N.D. N.A. Sedoheptulose 7-phosphate N.D. 19 <1
dCTP N.D. N.D. N.A. Ser 90,219 7,605 12
Dihydroxyacetone phosphate N.D. N.D. N.A. Spermidine 24 22 1.1
dTDP N.D. N.D. N.A. Spermine N.D. 15 <1
dTMP N.D. 13 <1 Succinic acid 2,068 526 39
dTTP N.D. N.D. N.A. Thr 37,902 6,473 59
Erythrose 4-phosphate N.D. N.D. NA.  Thymidine N.D. N.D. NA.
Fructose 1,6-diphosphate 58 18 33 Thymine N.D. 32 <1
Fructose 6-phosphate N.D. N.D. N.A. Trp 291 2,033 0.14
Fumaric acid 210 145 14 Tyr 9,542 4,214 23
GABA 103 54 19 Tyramine N.D. 33 <1
GDP 53 47 11 upP 35 12 238
GIn 1,846 833 22 umMP 17 86 1.4
Glu 116,167 5,528 21 Uracil N.D. 172 <1
Gluconic acid 115 44 26 Uridine N.D. 78 <1
Glucose 1-phosphate 31 20 1.5 uTP N.D. N.D. N.A.
Glucose 6-phosphate N.D. N.D. N.A. Val 40,057 11,615 3.4
Glutathione (GSH) N.D. 32 <1 B-Ala N.D. 98 <1
Glutathione (GSSG)_divalent N.D. 115 <1
Gly 29,433 9,234 3.2

ol% Al& 104 &< ratioZ} 1 B} W
5,218 nmol/gyt 2,033 nmol/gC 2, 23} 84
ulHof| o]t Aol ofulAto] &tk wiglst Qo

Ao Ef a4 VHpEds e AR 1 (SR AR 2(8TMA)oA =held 7iE
ofn]lite] ARl &S vlalsh k= (O™ 60)% 23
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4 I.m' !r Iw' > !:
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" e v la

S B F

T3 60. FY R JIAES AMZ AR LERMNT AR 2(UIH)A el
ATIRQ W ofoliate] ghaf (LT A2 Ue)
4 ppEsR] o5 SR e ejEs "ot At 205 o|9lo] ofu]iAt o]9]o]
ofuli=it o] ChAFE 14%0] FIHgIon, oS 2AL T} 7S B-Alanine:
B-Alanyl-L-histidine (Carnosine). Citrulline; Creatine: Creatinine; GABA;
Homoserine; Hydroxyproline; Hypoxanthine: Ornithine; Putrescine; Sarcosine;
Spermidine; Spermine. 0|5 249 it g4 7I5ES|0 Qs £71E]= FAHo]
Holu}, Alg 1 (sample 1)2t Al& 2 (sample 2)o1A ®s7b gAY dAakes 2HE
Wad. SHAITE titko] ofoieqt {efo] EH2 BaofukeAl 20 Fof vlsH oAl
dgo] H2 oz =eld.

a

F

55802 HRAEHO g4TpENE Az 13 Alz 29] ARl EAoA ZF A=
ER|st= Waotn i tut ofo]ieit G2l thAZA Q] AL, sw=of AMTiAQl v &2 B
110] LERE.

# 11 HAEH a4 7hpEsl Aol EAst= oftliqt B oftieql fefjo] 29 B=

Compound m/z MT/RT Concentration (nmol/g) Ratio
Sample 1 Sample 2 (sample 1/sample 2)

Free amino acids

Alanine 90.055 8.51 110,887 18,188 6.1
Arginine 175.119 6.68 23,377 1,899 12.0
Asparagine 133.061 9.92 41,741 3,469 12.0
Aspartic acid 134.045 10.97 25,848 2,827 9.1
Cysteine 122.027 10.74 76 13 5.8
Glutamine 147.077 10.20 1,846 833 22
Glutamic acid 148.060 10.38 116,167 5,528 21.0
Glycine 76.039 7.84 29,433 9,234 32
Histidine 156.077 6.85 23,973 6,649 3.6
Isoleucine 132.102 9.66 6,098 2,384 2.8
Leucine 133.105 9.74 129,183 14,321 9.0
Lysine 147.113 6.45 59,474 10,897 5.5
Methionine 150.058 10.18 7,287 1,620 4.5
Phenylalanine 166.086 10.53 17,415 7,683 2.3
Proline 116.070 10.25 2,963 5,218 0.6
Serine 106.070 9.43 90,219 7,605 12.0
Threonine 120.065 9.96 37,902 6,473 5.9
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Tryptophan 205.097 10.46 291 2,033 0.14
Tyrosine 182.081 10.79 9,542 4214 23
Valine 118.086 9.48 40,057 11,615 34
Amino acid derivatives
B-Alanine 90.055 6.90 n.d. 98 <1
B-Alanyl-L-histidine (Carnosine) | 227.114 6.35 107 53 2.0
Citrulline 176.103 10.49 761 363 2.1
Creatine 132.077 8.37 1,319 562 2.3
Creatinine 114.066 6.85 818 1,556 0.5
GABA 104.071 7.24 103 54 1.9
Homoserine 120.065 9.54 67 24 2.8
Hydroxyproline 132.066 11.46 424 213 2.0
Hypoxanthine 137.046 10.53 52 2,863 0.02
Ornithine 133.097 6.39 7,148 2,231 32
Putrescine 89.107 4.40 n.d. 69 <1
Sarcosine 90.055 8.95 n.d. 56 <1
Spermidine 146.165 4.23 24 22 1.1
Spermine 203.225 4.17 n.d. 15 <1

U Peak area x 100,000 divided by the internal standard peak area of metabolic compounds in the two preteolyzed blood

samples
2 MS scan range: m/z 50~1,000

3 MT (migration time) in CE/RT (retention time) in LC

. G @0l &4 JpARs) AR o] Exfshe A2 O] LC-MS &

nj2Ad 249 =HAS HsiA A SA0A S5et dlolE S o

PubChemi} HMTO] A}A| stshE4!

AaT &
Se3&t.

o AjEA A3} PubChem database©oA] 519 7}, HMP databaseo|A 1607], HMT peptide
listo 4 700749] 2782 = 4 9lglon] LC-MS TR0t 53
=40 gig] Alg 13 Alg 2004 AN AOAYES HoE 5

shown).

o FEolE AEOJA Tuido} FSiA] AYSHE =™
oftj:ito g JdH OREo|E= 20719 Z& ofu]iqtofA &QlE]
2YE A H¥EolE= MY 2oz M WOl

7k7ko] ofuliAtsl AE o} 9l EAQ CEEto| =
AT ool i & 129} 28

E=
o 1T

=
=

q Az
st=4l glojEHo] A
dolEjHo] A (HMT database)

= e
9Jon, Arginined}
gkelo]l Eglow,

=
X

% 468719
9} S (data not

ot A& 13t Al220149] ]

12, BN G4 7}aRe] AR Exjste Cotu|wsEtol o] AThA oko] ¥l
Compound Relative peak area Ratio m/z”  MT/RT”
Sample 1" Sample 2"

Alanine (Ala)

Ala-Arg/ Arg-Ala (1) 0.088 nd. 1< 246.156 6.43
Ala-Arg/ Arg-Ala (2) 0.417 0.001 419 246.156 6.54
Ala-Asn/ Asn-Ala (1) 1.928 0.026 75 204.098 9.26
Ala-Asn/ Asn-Ala (2) 0.197 0.001 298 204.098 9.12
Ala-Asp/ Asp-Ala 1.331 0.006 209 205.082 9.61
Ala-Gly 0.761 0.007 102 147.076 835
Ala-His/ His-Ala 3.169 0.027 17 227114 6.43
Ala-Ser 1.381 0.012 118 177.088 9.05
Ala-Tht/ Thr-Ala 0.889 0.002 459 191.102 9.27
Ala-Tyr/ Tyr-Ala 0318 0.004 89 253.119 9.83
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Arginine (Arg)
Arg-Arg divalent
Arg-Asn/ Asn-Arg
Arg-Asp
Arg-Gln
Arg-Glu/ Glu-Arg
Arg-Gly/ Gly-Arg

Arg-lle (1) / Arg-Leu (1)
Arg-lle (2)/ Arg-Leu (2)

Arg-Lys/ Lys-Arg
Arg-Met/ Met-Arg
Arg-Ser/ Ser-Arg
Arg-Thr
Arg-Tyr/ Tyr-Arg
Arg-Val

Asparagine (Asn)
Asn-Asn
Asn-Asp/ Asp-Asn
Asn-Gln
Asn-Glu
Asn-Gly
Asn-His

Asn-Ile (1)/ Asn-Leu (1)/ Ile-Asn (1)/ Leu-Asn (1)
Asn-lle (2)/ Asn-Leu (2)/ Ile-Asn (2)/ Leu-Asn (2)

Asn-Lys/ Lys-Asn

Asn-Thr (1)/ Thr-Asn (1)
Asn-Thr (2)/ Thr-Asn (2)
Asn-Val (1) Val-Asn (1)
Asn-Val (2)/Val-Asn (2)

Aspartic acid (Asp)
Asp-Arg
Asp-Asp
Asp-Gln
Asp-Glu
Asp-Gly
Asp-His/ His-Asp
Asp-Lys
Asp-Met
Asp-Ser/ Ser-Asp
Asp-Tyr
Asp-Val

Cysteine (Cys)
Cys-Ala
Cys-Thr

Glutamine (Gln)
GlIn-Thr/ Thr-Gln

Glutamic acid (Glu)
Glu-Ala
Glu-Asp
Glu-Gln
Glu-Glu
Glu-Gly/ Gly-Glu
Glu-His

Glu-Ile/ Glu-Leu/ Ile-Glu/ Leu-Glu

Glu-Lys/ Lys-Glu
Glu-Met/ Met-Glu

Glycine (Gly)
Gly-Asn
Gly-Asp
Gly-Gly
Gly-His/ His-Gly
Gly-Ile/ Gly-Leu
Gly-Lys/ Lys-Gly
Gly-Met/ Met-Gly
Gly-Phe/ Phe-Gly
Gly-Pro/ Pro-Gly
Gly-Ser
Gly-Thr
Gly-Tyr

0.006
0.051
0.025
0.031
0.166
0.170
0.042
0.151
0.005
0.009
0.164
0.037
0.008
0.013

0.030
0.016
0.089
0.039
0.002
0.011
1.313
0.498
0.062
0.073
0.204
0.043
0.979

0.014
0.002
0.164
0.135
0.002
0.018
0.115
0.007
0.358
0.038
0.017

0.001
0.008

0.466

0.353
0.013
0.322
0.305
0.241
0.043
0.679
0.952
0.054

0.600
0.061
0.048
0.541
1.714
1.313
0.012
0.048
0.003
0.265
1.360
0.016
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<0.001
<0.001
<0.001
0.001
0.002
0.006
<0.001
<0.001
n.d.
<0.001
0.001
<0.001
0.006
n.d.

<0.001
0.001
<0.001
0.002
<0.001
n.d.
0.003
0.001
<0.001
0.001
0.001
<0.001
0.005

0.001
0.001
0.001
0.001
0.001
0.001
0.004

n.d.
0.001
0.001
0.001

n.d.
n.d.

0.004

0.001
<0.001
n.d.
<0.001
0.002
<0.001
0.001
0.002
n.d.

0.188
0.001
0.002
0.004
0.013
0.006
<0.001
0.002
<0.001
0.003
0.011
0.002

94
129
109

52

83

30
102
778

1<

173
311
1.4
1<

198

212
30
17
1<

404

646

102

160

173

150

216

29
3.3
251
288
3.9
25
26
1<
330
70

1<
1<

109

44
1<
669
99
295
740
583
1<

68
127
30
157
135
238
43
22
11
84
120
8.8

166.114
289.161
290.145
303.180
304.162
232.141
288.202
288.203
303.217
306.162
262.152
276.168
338.183
274.187

247.103
248.088
261.118
262.103
190.082
270.121
246.145
246.146
261.155
234.108
234.109
232.129
232.129

209.145
249.072
262.103
263.088
191.066
271.103
262.139
265.083
221.077
297.107
233.113

193.066
223.074

248.124

219.098
263.088
276.118
277.104
205.082
285.119
261.144
276.155
279.099

190.083
191.066
133.061
213.098
189.123
204.134
207.079
223.108
173.092
163.071
177.087
239.103

5.62
6.77
7.01
6.96
7.06
6.33
7.01
6.94
5.53
6.95
6.66
6.79
7.26
6.76

9.58
10.13
9.75
10.36
8.89
6.69
9.91
9.74
6.65
9.57
9.70
9.53
9.69

7.13
10.43
9.92
10.49
9.44
7.12
7.0
10.33
9.79
10.75
10.12

9.06
9.56

9.93

9.57
10.31
10.10
10.35

9.38

7.01
10.19

6.97
10.21

8.99
9.35
7.89
6.25
9.17
6.19
9.21
9.40
8.54
8.70
8.95
9.69



Gly-Val

Histidine (His)

His-Asn

His-Gln

His-Glu

His-Lys (1)/ Lys-His (1)
His-Lys (2)/ Lys-His (2)
His-Met

His-Pro

His-Thr/ Thr-His

Isoleucine (Ile)

Ile-Ala (1)/ Leu-Ala (1)
Ile-Ala (2)/ Leu-Ala (2)
Ile-Arg divalent
Ile-Asp/ Leu-Asp
Ile-Gln (1)/ Leu-Gln (1)
Ile-Gln (2)/ Leu-Gln (2)

Ile-Lys/ Lys-lle/ Leu-Lys/ Lys-Leu
Ile-Ser/ Ser-Ile/ Leu-Ser/ Ser-Leu
Ile-Thr/ Leu-Thr/ Thr-Ile/ Leu-Thr

Ile-Val

Leucine (Leu)
Leu-His
Leu-Ile/ Leu-Leu

Lysine (Lys)

Lys-Asp

Lys-Gln

Lys-Lys

Lys-Met/ Met-Lys
Lys-Phe/ Phe-Lys
Lys-Ser (1)/ Ser-Lys (1)
Lys-Ser (2)/ Ser-Lys (2)
Lys-Tyr/ Tyr-Lys

Methionine (Met)
Met-Ala

Met-Asn

Met-His

Met-Ser (1)/ Ser-Met (1)
Met-Ser (2)/ Ser-Met (2)
Met-Thr

Phenylalanine (Phe)
Phe-Ala
Phe-Arg divalent
Phe-Asn
Phe-Asp
Phe-GlIn
Phe-Glu
Phe-Thr
Phe-Val

Proline (Pro)
Pro-Ala
Pro-Asn
Pro-Asp
Pro-Glu
Pro-Ile/ Pro-Leu
Pro-Lys
Pro-Ser
Pro-Thr
Pro-Tyr
Pro-Val

Serine (Ser)
Ser-Asn
Ser-Glu/ Glu-Ser
Ser-His/ His-Ser
Ser-Ser
Ser-Thr/ Thr-Ser
Ser-Tyr/ Tyr-Ser
Ser-Val/ Val-Ser

0.263

0.029
0.005
0.135

n.d.
0.006
0.002
0.001
0.067

n.d.
3.583
0.132
2.228
0.055
0.429
1.759
2252
0.518
0.856

0.294
0.127

0.060
0.186
0.017
0.017
0.089
0.002
0.657
0.048

0.072
0.016
0.002
0.041
0.016
0.008

0.187
0.002
0.047
0.011
0.079
0.024
0.048
0.005

0.013
0.002
0.007
0.058
0.019
0.010
0.018
0.011
0.022
0.187

0.330
0.375
0.850
0.202
0.451
0.030
0.817
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0.003

<0.001
n.d.
n.d.
<0.001
n.d.
n.d.
<0.001
<0.001

<0.001
0.014
0.002
0.019
<0.001
0.001
0.001
0.014
0.004
0.004

<0.001
0.001

<0.001
<0.001
n.d.
n.d.
<0.001
<0.001
0.004
<0.001

<0.001
n.d.
n.d.
n.d.
n.d.
n.d.

<0.001
<0.001
<0.001
n.d.
<0.001
n.d.
<0.001
n.d.

n.d.
n.d.
n.d.
n.d.
0.001
n.d.
<0.001
<0.001
n.d.
n.d

0.001
0.002
0.004
0.001
0.005
<0.001
0.014

88

116
1<
1<
1<
1<
1<
6.2
174

<l

86
117
132
375

1,255
156
146
217

684
164

155
383
1<
1<
167

153
209

380
1<
1<
1<
1<
1<

302

310
1<
416
1<
109
1<

1<
1<
1<
1<
31
1<
107
25
1<
1<

410
164
228
195

97
164

60

175.108

270.120
284.136
285.119
284.171
284.171
287.119
253.129
257.124

203.139
203.139
144.606
247.129
260.159
260.160
260.197
219.134

233.15
231.171

269.161
245.186

262.139
275.170
275.206
278.154
294.181
234.145
234.145
310.179

221.095
264.101
287.114
237.091
237.091
251.106

237.124
161.596
280.129
281.112
294.143
293.116
267.134
265.154

187.108
230.114
231.097
245.113
229.155
244.166
203.103
217.120
279.134
215.139

220.093
235.093
243.109
193.082
207.097
269.113
205.118

8.92

6.85
6.93
7.12
5.56
5.52
7.00
6.83
6.81

9.29
9.45
7.00
10.30
9.96
10.09
6.84
9.69
9.89
9.88

6.97
10.10

6.91
6.87
5.47
6.84
6.97
6.31
6.55
7.16

9.45
9.78
6.88
9.77
9.45
9.76

9.63
7.09
10.04
10.32
10.24
9.51
10.06
10.04

8.88
9.40
9.71
9.73
9.57
6.51
9.17
9.39
10.12
9.75

9.45
9.81
6.61
9.24
9.50
10.12
9.47



Threonine (Thr)

Thr-Asp/ Asp-Thr 0.053 0.001 54 235.092 10.08
Thr-Glu 0.195 0.001 229 249.108 10.03
Thr-Lys 1.018 0.010 103 248.161 6.74
Thr-Met 0.010 n.d. 1< 251.109 9.88
Thr-Thr 0.121 0.001 145 221.112 9.71
Thr-Tyr/ Tyr-Thr 0.024 <0.001 67 283.128 10.30

Tryptophan (Trp)

Trp-Ala 0.010 0.001 16 276.135 9.90
Trp-Asn 0.002 nd. 1< 319.141 10.28
Trp-Tyt/ Tyr-Trp 0.001 nd. 1< 368.163 10.70

Tyrosine (Tyr)

Tyr-Arg divalent 0.011 0.013 0.9 169.594 7.27
Tyr-Asn 0.009 n.d. 1< 296.124 10.20
Tyr-Gln 0.009 <0.001 40 310.142 10.48
Tyr-Glu/ Glu-Tyr 0.050 <0.001 217 311.123 10.57
Tyr-His 0.010 0.001 17 319.138 7.23
Tyr-Tyr 0.003 n.d. 1< 345.149 10.95
Valine (Val)
Val-Arg divalent 0.064 <0.001 26 137.593 6.84
Val-Asp 0.649 0.004 171 233.114 9.99
Val-Glu 0.493 0.003 174 247.129 10.05
Val-His 0.683 0.003 229 255.145 6.77
Val-Lys 0.704 0.008 93 246.182 6.74

U Peak area X 100,000 divided by the internal standard peak area of metabolic compounds in the two preteolyzed blood
samples

2 MS scan range: m/z 50~1,000

3 MT (migration time) in CE/RT (retention time) in LC

oforAtg ATt 6159 2742 =R Aol EXfsH= glycolysis/ glyconeogenesis,
TCA cycle, amino acid biosynthesis, glutamate metabolism 59] Astst 74 2 oA
A Ev Follol s A E = dAEE 2 =Y, glycerol-3-phosphate (15 Bf)2t
citric acid (7.2 ®l)& Aejgh b9 240 Ala 11} Al& 204 29] A<l ratio W7t
oF 3~4u] ofstol L} 1 T} e o2 HQIE, of: Hx| ol TA 4Rl ofd
=740l ofd & Yo ERfjstHA FHO| gavteis 34 JoA B 42 5F
= =

=
o gater oia ek BolM gYEE 2AR

O HIA] AFE-S SIF HIA] KA BA

= N AU At B A 2 ARAEE A

FARAREQ S22 A2 g MMAA skl AMeld F4F g Fol A FoA=
sl Fl Wofl A7 AR EXZ 7ol ey, sig A= v]8=9 i A sH
e U d52E S 7740l =71 tiwoll SN ol EXfste dAIE 58
A AAe] i SAe  <S2oofEQEASYE-SARAPARY 24|
A2016-243>0] WAElo] Yt ChYSE ehxlo] AHgSHs AW 2AL Amstel
H Eglrlo]| 2 (tetracyclines), 22dny= (chloramphenicol), H==2 =2
(quinolones), Aaxrofojo|= (sulphonamides) AZEE =AY 4 A= enzyme
immunoassay kit (Eurofins Technologies)S At83sto] st A4 SAYHL 7]

3 E9
gelo] e Yol det f3PstR e, oA FHlgt Al 13t Alg 25 ARESHO
A F2 ARESHE o] W2 JHEIAA H|E F=Y Aol 9

chloramphenicol 159 4% 539 22dTYZF 2 & (backbone structure)g Z¢

|y
-
FAAE 58E & o0, quinolonesd| F¢= 9 F7Y H=2E & F+E25 ZHSI=

I
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YA £780] 7H55tH, Sulphonamides 759 4% 21570 HalcotofolE 2 xS
zdsts RS URIHOR tetracyclines 159 4% 10579 EjEAo|ZH
TEE A= FRE FHD & AR

oM
sulphonamides> Chloramphenicol>> Quinolones >> Tetracyclines <02
BlEctAt2d A FAls 54 oAb Wl Yold 5749, Blanket vlw gl o K2
Sulphonamides®} Chloramphenicol7t 40~50%2 Aoz =2 Qo] =4
FUA gk HlE 50% ujtte s ZAE7] o A 527t 0.1-0.5 ng/ml
ppb ©9lo] sE2 ZAE7] fEd oge vigolt FEAR uigd: B 7}
Abs Uloll Exfist= FAAAIZE 9ol nje|g Je= odd.

100

I Chloramphenicol
[ Quinolone
I Sulphonamide
[ Tetracycline

Y

Blank Sample 1 Sample 2

-]
o
1

@
o
1

Relative antibiotic content (%)
-
o
1

[
o
L

19 61. 328U 7taEsl AFEQl Al® 1t Al® 20|14 ELISA 5782 o] 8¢ ttof JA8A|

=X (E2fAto]ZY (tetracyclines), 2221 U= (chloramphenicol), =22
(quinolones), Az r-ofuto] = (sulphonamides) A|E A Aol Th3t Thofghsd)

o]} &0} CE-TOF-MS (Agilent Technologies Inc.)S ©o|&5}to 50059 B&=4AS
Z1FoR, FAE dol REoA 171F, S0l ZEoA 1169 4 FolA T
22 AMEET e HYAHorel (penicillamine)o] Alg 1o|A] =l E|QJoL}; Alg
200 = AEEA %3, dEH peak areaw Alm 104 4.7E-3 ©o]iL Alg 20X+
S5 A] ¢ob (N.D.) oAl 49 vl&2 1< & =Qld.

E3t AFAEAZ AR e AIEZ =2 (ketoprofen)o] Alg 1i} Alg 20fA]
AEEQ o, AEH peak area= Alm 194 5.4E-40]1 Alg 204+ 1.8E-4=2
F74Eo] A vl&2 Als 1014 3uf =7 FEE.

= N gAVEES] AbE o] EAlshs o]Ade A A

"aa7tpcl Ak ol EAsts foll AR dEo s WYd e, 2RV 5350
J2jn dpolglA 52 AHY S 9oy, g A=A dAl= DNA Als £5ZF &6
wAES A WHE Foll A AAZ] Wior UFLHY AleE JANAZE
o] g3sto] EAjSt &, metagenome extraction kitE Edf] DNAE F&35t &, ghfg|ol=
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16S rDNAQ} 530l E+= 89+ ITS1-4 B29] 9AAS PCRE ol 5Fstd NGS

=

(next generation sequencing) 242 9|t 2to]H {2 S A|&Hsh

ghe|2jotet Figo] = §RE 16S rDNAQF ITS1-4 §AAS £5=35t0] DNA9 &g
shelst Ay, Als 13} Alﬁ 204 dtg2]olo A= 18.7 ng/ule} 12.04 ng/ule] <o

sgygont ITS1-49] 4% 0.21 ng/plet 0.27 ng/pl= 908} 458 F2 == =2 DNAZ}
Aol Fyol/muel FHL AU & QUL (E 13). 35Y DNA Yo2 23T
30

o7l aRs) AlEolt Zwolu &wo| s wEzlole] o] Aljxow we zow
=Rk B3 AR 10]4 A= 20] 8]s] DNA o] oF 168} e 2o slg ue},
oA} G4 JbpRsl So] Gavte Haf A2 o] Z7tE: 98 omwoﬂ SEEOE

[]

= == == (@] =
grg2jote] ol S71sto] W2 &9 HEgor DNAZE & HAS Zlez :4E.

13 52 Y a4 7} ol Aol EAsh= tAE A 42 YT NGS HEHA=
ZtolBafe] AARS 93t urE|2]ot 16S rDNAQL Zgol/& R ITS1-4 % §AAl] oF v

- . Conc. Conc. Size
# Library Name Library Type Result*

1 el (g | @D | (bp)

1 Sample-1_16S Metagenome Amplicon 18.7 605 Pass
2 Sample-2_16S Metagenome Amplicon 12.04 612 Pass
8 Sample-1_ITS Metagenome Amplicon 0.21 676 Fail (L)?ga%lgﬁg)ityto {Run
[ Sample-2_ITS Metagenome Amplicon 0.27 617 Fail Ié?véa%ltﬁg)iwm (Run

oEbls B8 Sofl @ojAl urejz]ote] 165 rDNAS] AW E DIZIAI2 A2 1 (sample
1)o] A= 2 (sample 2)o] H]sff 2F 1.3u] W AB7} EMEQon, GC U AT content

HEE S5 QAR 0lgE 2S0] EAlsts o 4 (X 14)

% 14, 7} A2oJA NGS 242 Sof 248 5 QrjMdn 248 4L 4
Sample ID Total read bases (bp) Total reads GC(%) AT(%) Q20(%) Q30(%)
Sample-1_16S 74,557,700 247,700 52.31 47.69 94.17 86.84
Sample-2_16S 58,641,422 194,822 52.62 47.38 93.83 85.81

A& 1 (sample 1)¥} Al& 2 (sample 2)0|lA] NGS &4 &gt 9g2lo} #4l9o
H]&& H W phylum level/ family level/ genus level/ species levelofx] 7zt O]Ad
T Aol tEA YEUY, 29 0]8E FA9 TR o] & Je= =l (
62).

ju=)
o=
-l

gt 1o ox

Phylum leveld|Aq 7t A|50]| &A5t= U|AES Blws] HH, A|& 1-& Proteobacteria
(53.7%)> Firmicutes (26.7%)> Bacteroidetes (15%)> Actinobacteria (3.5%)> 7]Ef
(1.1%)2 SIx]= Y¥rH, A]lg 2% Firmicutes (55.5%)> Proteobacteria (21.5%)>
Bacteroidetes (19.7%)> Actinobacteria (1.4%)> Fusobacteria (0.8%)> Tenericutes

(0.1%)> 71E} (0.9%)2 Alm 204 ot o] Aol &RlE. Family level®] Al&
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loAE Z= 0|2 Moraxellaceae (26.7%)> Pseudomonadaceae (19.4%)>

)
Planococcaceae (13.7%)2 ERIE|9I ot Alg 29] 74 Streptococcaceae (36.6%)>
Porphyromonadaceae (8.5%)0.2 SQIE]Tt  Genus leveloAl= Alg19] 3%
Psychrobacter  (19.5%)>  Pseudomonas  (19.4%)>  Sporosarcina  (10.8%)>
Acinetobacter (7.4%)> Sphingobacterium (6.8%)> Bacillus (6.6%) =0 & =rolsi o1},
Alg 29] ARoe Streptococcus (35.0%)> Bacteroides (6.4%)> Aeromonas (5.4%)>
Clostridium (3.5%)> Faecalibacterium (3.3%) 502 =rol= . Species level? Al&
1o|Xl=  Psychrobacter maritimus (17.3%)> Pseudomonas weihenstephanensis
(17.1%)> Sporosarcina luteola (8.9%)> Acinetobacter Iwoffii (4.7%) SO=&
sholE]9l oy, A& 29 Ao= Streptococcus dysgalactiae (32.1%)> Aeromonas
hydrophila (5.4%)> Clostridium saudiense (2.6%)> Peptostreptococcus russellii
(2.1%) So= stolgl.

Phylum level family level Genus level Species level

Pseudomonas

[sample 1] [sample 2] [sample 1] [sample 2] [sample 1] [sample 2] [sample 1] [sample 2]

a4 62. FW a4 71580 AHE A& 1 (sample 1)1} A8 2 (sample 2)9] HEH =
VAo &hQlEl ure|z]ote] #&EW3} (phylum, family, genus, species level H|il;
dOdor =2 UldE & BA])

o
)

U, AR 13 AR 20l& Y] @S FR 29 0ol EAlsts Aol
SO, oo 2 YL AR 17 AR 2014 A8 O} @5 HHe w7 "ol
S8 FHUHOIN AR 0PB2 o egoe ol
L 29 350t A7 AelA WA @Y] £ 54 @71F FO2 Hlwid),
S A
~

ThebA], OIS Ee FEAE S YT HiAl ARE2 flsiME SiE oS A Ee
.]

HR]oll dEs do7]= Hol2f A Fee SFY HE 7t st Universal Probe
Library (UPL) probe A|&o] =7bssto], EA a4 7teal A= AlA Al ARt
Alao] EA 3 AR7F SRR oot 54 oY vfol2ia Aol BEsHAl ot &
AP HEHlES W= oF Hol2a Ao theh 42 A9



O 15} € a4 7Rpa) A2S o183 o1 W 521 Y

e

ol
o
ol

71&9] blood?} Z3tE rich culture mediaS At8sty 9= SAMAS TS G 8 =AU L
0A=2 v A #2E gz HiY HiX] Ulo] meat peptone/extractE TA]|
71=3$HA|S MRS % LB HjA]E At e 2 3519 complex synthetic medium-g& 1Xt &

a4 1R A2 (R D& Z71ek0] WY Al AR (& 159 B 16)

Atit-2 Lacobacillus plantarum} vpAl 2] A= Bacillus sp. B-100 #+3&& AF&5t% 11,
7191 iR S BA HiR|= A|Absto] Hateh &, UAE AS & 37°Co|A 24417t 200
rpmC 2 A& it &, A A4S A4 s]A S &oll MRSQE LB a4 8iA|of] =25t
colony forming unit (CFU)E &elst njAz9] A 2ol A3t LB vjA]o|A Bacillus
sp. B-100 w#&:= YAHYELOZ ASH LB-tryptoned]dE CFUs:= 50 x 10°%
2R o, X} W §A J4ESJAHES ®ESE LB-PBHOAE 5.2 x 1092 1.044j
g7dol Skt AZ =1 MRS HiX|oA = wigst L. plantarum®] 7d-%-o=
F 83t MRS-peptone/beef extracto]Al= CFUs:= 1.2 x 10°2
1A EA 54 7MpESAES ZESH MRS-PBHOA = 1.8 x 10°2 1.54]

o do

R 15, A viFS ¢J3H MRS viA] Wojl peptoneit beef extractS 1} @M g4 7FpES) Al
(Porcine blood hydrolysate, PBH)Z thA|st vjA] ZAH

16, oA A 45 HidE ¢

Peptone 10 7
Beef extract 10 #
Porcine blood hydrolysate (PBH) - 20
Yeast extract 1 1
Glucose 20 20
Sodium acetate trihydrate 5 5
Tween 80 1 1
Diptassium hydrogen phosphate 2 2
Triammonium citrate 2 2
Magnesium sulfate 0.2 0.2
Manganese sulfate 0.05 0.05

LB HiX] Yo tryponeg 1x} &M §4 7}583| AHE (Porci

z
r

blood hydrolysate, PBH)Z thA|3t vjx] ZA®

Tryptone 10 =
Porcine blood hydrolysate - 10
NaCl 5 5
Yeast extract 10 10
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B 17. 1A} @9 g4 71585 A= (Porcine blood hydrolysate, PBH)-S ThA]| st
MRS HjxJo|A] v A b Al AOiA g4 Abo] vl (CFUR g 4% &574)

LB 5.0 x 10° -
PBH-LB 5.2 x 10° -
MRS = 1.2 x 10°
PBH-MRS = 1.8 x 10°

+ 3t MRS H|xI9} MRS-PHB HJA|o4] BJofet SAMD HlOOLS 914 A7 3l4sto] 5 g
MRS Al x| spottingS 2 Ak (13 63A) MRSOIA Ujeet fARTF MRS-PHBO]A
Hoet 95 55 470l Aol glo] SU 47Y Y=g §U0R AT & AU =7

=5}

o T LI = a2 T XA TO
ol U g F4S ZH= vRAZIA Bacillus sp. B-1002 LBQt LB-PHBOJ|A] et
S grtxgo] 2 ShA4EHA w|wstr] s #HYA o]l Phytophthora capsici,

Colletotrichum gloeosporioides, Fusarium fujikuroi, Cylindrocarpon destructansoj|

tigt clear zone ¥ A&} Aol aats &RIgH Ay, F/dUiRTolM= FFol7E AA

DAHRR O ARt oL, i EQ] Paenibacillus S3 (S32 ®7])9F 5YUsH &do=z

Bacillus sp. B-100 (B2 #7])2 dZHo] &8 Ho&x (I8 63B). 3t Saprolegnia

(Ol FFFolgdw)ol EdS ¥ol= 2% UA= Bacillus sp. B-100= siig v]Ad=ol
(]

P BYS WolEL olol (1Y 64), 1A} O BA JFRES) A2E wixlo] SR
e OAMZ B8 4 Atk A o

g

Fusarium fujikuroi Cylindrocarpon destructans

02

OJ\P—&QJ spotting assay Zut (A) ¥

O 63. MRSOJlA viSSH [+t MRS-PHBoJ A HHO‘E
3 Zgol 2 vlm AF 2 (B)

LB-PHBOj|A] 8jFst Bacillus sp. B-100 «49]

o°" rBrli
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O 17 9 7}5-2aa20] 042 wjoke B3t vix] ATy el

(/ =

control

Saprolegnia(0l 7 & 0| ) 2& 0| Y-E Bacillus sp. B-100

= 64. LB-PHBOJ|A] vjeFSt Bacillus sp. B-100 «5-9] ol& =&539]
Aol et P 2 lw 4Y An

[e)

1x} Fol 7B AFEnto 2 ujR] 2 AFRSto] vl A @b SANRF HjoFo] 7}sSHA| =
sholsty] 9Jste] 2 % (w/v)e] o g4 JLEE| AMZRS zaso 4
0SS ujUSh 99t ZUsH vlAl AL Bacillus sp. B-1009} GAhd Lacobacillus
plantarums AR&SHIL, OIS FE & 37°CoflA 24AF 200 rpme g A& vt 2,
#Ae] HAS 9% 5148 =5 LB MRS 1Atuix|o] =@ate] colony forming unit
(CFU)& =Qlgh.

0]AE9] 474 &9l Aat, LB uix]oA Bacillus sp. B-100 w3+ 4/
LB-tryptoned]A]= CFUs:= 2.0 x 10’2 &X=on, 1x} &AB g4 7}
&S PBHOA = 4.2 x 10'2 2.18] A74o] F7tstche A G
d%ol= MRS HiAoAM= Bt L. plantarumye FAEHE
MRS-peptone/beef extracto] A= CFUs7} 1.4 x 10°2 =X=hon, 1x dH §F4
ZtEsAtE oA wigst @Al 7 LolE 5.0 x 10’22 n]A3Ee] Aol 308] o]stz
Tasts Aoz &ld (& 18).

P
Y
|o
fru
>
o rok

4 >
£ Ao
T
fo
2 o

ob ®I 2 oo
1o

tlo

kg_[:
M
|o
u
2

L

& 18. 1x} & g4 715838 AME (Porcine blood hydrolysate, PBH)RFC 2 ufjQfsh
e A wtip fARES] ATA A AFol vl (CFUR D= A &54)

LB 2.0x 107

PBH(2%) 4.2 x 107 5.0 x 107

MRS 1.4 x 10°
AR /7ol H2 olf=, 1 L 7|E o= HiXE AR ©ff MRS 8jA|of= 20 g/Lo]
zordo] EAfSEAITE, 1XF W &4 JhpEol AME Wo ZEto] A9 EXsHA] 7|
mjZof fAFo] o8 £ 9l ©AYo BAfR st dQloz Aztstil, 2% (w/v)
PBHO| ®©AHLS F7IF. ©AaYo=z2+ glucose F+= TS ARESHY] HiXE
E ke elel A3t g 202 [ANFS B &, CFUsE 573t 2t 1&}

L=y
P2 obS m&FsE PBHOJA: 1.0 x 10%0]910o0, glucose?} UL
z 0%, 3.1 x 10802 9Arzo] A%to] 300w} o]Ato g2 3 A

4=
S
w
o
ol =
—
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19. 1xt €oH 54 7ppE3H AFZ (Porcine blood hydrolysate, PBH)O| B4 2% (w/v)&
§7% Ato] Blal (CFUZ nld= 4 &54)

PBH (2%) 1.0 x 108

PBH(2%)+Glucose (2%) 3.0 x 108
PBH(2%)+Molasses (2%) 3.1x108
o] Ao Frtsto], F8&4d 1AQ 1A @A g4 ThpiolitES 7HESAA FE
Ui FUlR] 2 AgHstr] 4sto], vt A o3 vifS Sofl @A 2ol 845 FAIAA
d84d 1A €9 54 TheddliitEs BolAA UAES HiYche WHE HAE 9
st A dae F7PACQ A dE glol® IR JhaEal AbEolA Aol A E 7|
ol A vt A HioF & B § A FE 2 HidE Sl A v =eld
ojof] F7fsto] dvpAHA HY S, FA sl 4F2Ql ofu|i4b F HEfo]E 59
Arde TR ©4ad 142 st P FFHC=Z = YA 7T Loju+=
A2 WA5H] sl glucose?}t 2 ©Aad F7TE &ofl HIXSE &£/d5to] FA Wig=
HAE &
A 2k 2% (w/v)oll Bacillus sp. B-100 35 viYet &, B2 &l 4AIE AAT

CHA] G4t L. plantarum BiYE of CFUs7} 2.0 x 10°2 @A S AT,
449l glucoses 2% F7tsto] BiYsldg& ™ CFUse 1.7 x 1072 85,0004

Hob

2

)
o} 2 £

1710 A
WA 7ol solue Zler =eld (& 20).
S BN TteEel A sRS 2, 5 10% (w/v)R SUHAA SFad 2% (w/v)E

F7161A = @A) 4470l oF 100~3008] 7151 447l YS3IA F7Ieks Ao sl
o} Fotel, gAY B ai J14Ee] AFZY 15} HUEA HjFE

&sll m7g=ol °ol& 7t

o o

hsatol, 271 24 He gol e
4E BEO| PSSl 2e AT £ Y9lS

= 20. HPAlR]A AE|QFS Eaf 7}8SH 171 1AF @O} &4 7bHa) A2 (Porcine blood
% (w/v)S Z7sto] viQFst GAbe] AlhA A% Ato] bl

L
P~
rO
N

hydrolysate, PBH)oj|
(CFU= = 4% &54)

2.0x 102

2% PHB

2% PHB + 2% Glucose 1.7% 107

5% PHB + 2% Glucose 4.5x10°
1.6 x 109

10% PHB + 2% Glucose
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@ F=20tETO, WEQl o} 55 WS 3 s=AE HigS Hst B G2 =
O 2x} dW74B5) AF=9] size exclusion chromatogrphy= ©0]8st A8 B3l

® Chinese hamster ovary (CHO) cells & &4 NzZF
£ 5 Soly ulwe Fa vixl Ay A

27 WALaRE Abo] EAshe AGRA M, 22ny Weols 9@ ARAl
HEto|EQF ofnjAl HE & EEst’] SHA] Size exclusion chromatograph,
Sephadex S-300 (1.7 x117 cm) Z&o] 0.553 g/mle] FA 7F3o) A2 FY5Ho,
peristatic pumpZ O]z 5555 1 ml/mincz E2Fo] 2 8 mlz =3

g

7 Fslo] zateE oAyl Jelolt= ZF 2=loA 100 plE Bradford solutionit
S5t microplate readers AREsto] 595 nmojlA FHiARQl &S FASIR O,
ofuj At MBS 2o} =Qlst "tHo g 7+ B3l 100 ulof] 10 pl o-Phthaldialdehyde
(OPA) Reagents 23tsto] 158 7F A 20| A 8F85t © microplate reader A8t 450

22X Ay B3zl ohuixlyl #lglo|E X fraction number 36-5831F 63-70 EH0j|A]
QT Aefol s sepol & Zloz Helo] Hglen], ofujndle] H9E fraction
number 41-54 JFHo|x ofojiito] o]l Y =24 HEE (O¥ 65). #
S 2ot ale] FalojdE AT Hefo]=o] Bajo] ofuwte] &3 Ao] st
220A &0 He Aoz Seld.

T

d

FItRo g BEE gole MW cut off 3 kDa membrane filterS 0]&35}0] =531 00,
58 dEd &N WS ofu|x4h, ©EUA F= SlEfo]lt EFZ RIS out
ofo|:=At AHE3} low molecular wight peptide A¥o] T% TEE =g 70|
AEEo 29 AMmuigS gt vigd Axo| AREols 0.22 ymE SIAIA ST
SIS AN v AES.

—@— A595 nm
0.4 4 —O— A450 nm

- 0.05

Protein & peptide (A595 nm)
Free amino acid (A450 nm)

0.0 T T T T T T T 0.00
0 10 20 30 40 50 60 70 80

Fraction tube number (no.)

2 65. Size exclusion chromatograph, Sephadex S-300 Z&-& o] &5t 2XF A7 rE5f

Areg 22T FEEo Exlishks T, REo|= ARt ofniAl ARe) RUER

ﬂ-l

tdez Al . JEIA We}, ot

r-lm

|-i:l

7

uju
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QO Fetal Bovine Serum (FBS) tiA] =
HUHoR AR g A Aol 3

oH }\] -

‘I,

A L2

J2o=2 10% (v/v) o2 FI7IE L
s

L gasos wWojstn

ol A== oA

E!

7Hegs
|

2
5L Qe
o] -
M
ko

o] -
M

CHO Mz& gige
Fetal
IAE MzElgS Sl
ExpiCHO-S™

b Ar2e AMgE C

o= 3} ,
Bovine Serum (FBS)&

O M= vjF
=R A

= Eﬂoﬂcﬂll

o= a

ghelgh. CHO A= ol ARgst
Cells (Thermofisher)2 CHO-S

cells2 XE non-engineered subclone® 2 2af] THHRAl BF5iof X|AIQ] Ajxal.

CHO M=z wlitE fgh uix] 24d2 FBS tiA] &
Eagle Medium (DMEM) HjX]oj|

glutamineo©]

(Thermofisher)g 7]& 8JA] (Basal medium)=

positive control, FBSE

(w/v, 2%

FBSO| m3tel & thlel

a2-macroglobulin 3 g/L&

(5x), 450 mg/ml (10x) s==2 FA 7IeddiE (A=
7ol AbE (B) EoF ST Yoz HiA] 2ES

% 45 mg/ml) = SR
zstel ASlZ (test group)Q g 3to] CO, BA7]oA] 6~8% (v/v) CO=
37°ColA] 80 rpmO.2 3to] A|ZE ujjokst &oH
Z7vst7] Aofl 0.22 um WYl ZE o

oro
15

7]‘0]-K]

negative

=ofl A= 10 % (w/v, 2%

7%
23 A1,

o]
AA

10% (v/v)
control, 2AF FM7}a

FBS&

sehat 25 715

5§41 Dulbecco Modified
DMEM-GlutaMAXTM
713 WiR| &=
ol A= 10 %
=% 45 mg/ml)&

R

ol AE2 v Ao

stefo] 38 g/L, albumin 23 g/L, Hemoglobin 113 mg/L,
al

25to] 10% (v/v) =2 45 mg/ml (1x),

F7} stgon,
z7g5to] 244

v SF viAlo A BRG] WAl glo] & M =AS =AY

35000

30000 A

25000 -

20000 A

15000 -+

Total cell number (x10)

10000 -+

5000 -

1xA

|

I Day 0
[ Day 1
I Day 2
[ Day3

5xA 10xA 1xB 5xB

10xB positive negative

Cell culture media

T2 66 . DMEMZ 7|2 x| & s}o] FBSE tjilsto] Sair}

S7HE5liE B 1xB, 45 mg/ml; 5xB,

225 mg/ml
ES)VSER=}
7t tHAog 7b

-

seolEn @Y1RalEe 10%

(v/v) Z7teh CHO Al 8l 8]0l Ae] CHO-S Ao} g7t vl EW/ErRsliibas At 1xA,

45 mg/mL; 5xA, 225 mg/mL; 10xA, 450 mg/ml..

225 mg/ml; 10xB, 450 mg/ml. positive, 10% (v/v) FBS #7}. negative, DMEM HjjX] T+=

>
o

2

(&)

2

EEli) EaNCh H/‘\_]—

-30% X MZO] %

(A9 BR7LRaALE
r 7oz s

- AN -
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(B)ollAl FBSES HiAl|sto

A= oL}, &7t 5ol (5x).

fA T
108f (10x)



7h2 of otot Ao =4 aw B RS 2A= sl Al2of gRo] gaste oz
geld (O™ 66). webA N=E viefshs viFe] wA|7t gls batch JEfS] BiFollA=
45 mg/mle| =7t FBSE tiAE 4 U= A9 =2 AdRlHY, 27] A2 ZFFo
Apol7t e, v & 2% (day 2) o]l FBS7t F7bd viA|o vlsl| wA5HA A2
APEol 7tst7] Mol 2¢ Soll= Alxujef siX] wA|7F Bk Jlo= aeld. ofqgh
g2 wiAl Wioll zehd ofu|kAte] 4 =0t webyo] met Al Wiof] 2T AR}
At &=of B]5te] lactic acid Ag4to] S7tsh7] wiZo BiA]S] pHO A=z A9
7t dase Jez 244,

FESr Fetdn)dez DMEM HiAJo] EH7}
(DMEM-B), DMEM ujX|o]] 10% (v/v) FBS&
o= HiAoA siFE N=E JEHid EA o, AAF oz g Az
Atole oy FHistHoz Aol mof WHels BWAHWA AU (™ 67). SHAR
FBSOIA et Ao 4% #3280z A& It M2 SHH= ddol =i,
JAidoz o5l sHAIRF DMEM-AOAE FAJT §4fo] g,

s = (DMEM-A), @%7Fe2s 1t
7t FAJehE (DMEM-FBS)2F DMEM

T
P

o
i

]
_O'E
iTh)

'DMEM-FBS

0% 67. WaHHl0| o2 TG DMEMS 7|2 ujx| 2 slo] FBSS chilste] RoistushSut
YIRS 10% (v/v) Z7Ke CHO Al wjoF wixlofAe] CHO-S AlZo] A% &hel.
DMEM-A, @78 51AHs: DMEM-B, @471%26AHs; DMEM-FBS, 10% (v/v) FBS &7}

(positive control); DMEM, DMEM BjX] &%= (negative control)

O Fetal Bovine Serum (FBS) HjA|2A 2 ol 7142835 AF=-S AF83SH Skin fibroblasts A&

LIl
Skin fibroblasts A|&Z9] vjFE Skin fibroblasts ATCC-CRL2097 NZZS A vjYE
Soll YUt M HE] GRS £o8std e, sigE N2ZFE 96 well plateo] Well o oF

2,000 cells2 Minimum Essential Media (MEM)/ 10% (v/v) FBS/ 1 % P/S
(Penicillin-Streptomycin, 5,000 U/ml)of] &A&£gr 10% (v/v) FBS7}F ZSEX] 4L
MEMo]| 2At @8 7taFsliE (A) R B4 7HewsliihE (B)2 phosphate saline buffer
(PBS)ol] F7}stoA] =5 0, 500, 1000, 2500, 5000 pg/mlz 10% (v/v)= HiF viX] o]
Z7tsto] 37°ColA CO; BIFZIoA 5% COE sa3dta, Al vl
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MEM HiX]o]] 10% (v/v) FBSE tiA|st7] Yslf === 0, 500, 1000, 2500, 5000 pg/ml=
Z71RF vl Ao A skin fibroblasts M| 2-5 vifer A}, FBS7t 29t GM tfy] Alvbdog
2AF @AVtRRSl AFE(A)Y] s& 7]EC® 500 pg/mloflAl GMi} [AREH ””01
Ry, g 5= oldode AZLe] ol Ait dasts s Bol Flohy
=7t 108 A= Z7RSd Azo] AEEo] 80%2 UEHE (LY 68A). EE%J =Ry
7bpll A2 (B)Y] 4% 500~2,500 pg/ml 5 =0l A FBS7} 3tE|of 1= GMHA] ty]
AL *ﬂ e B FAou 108 ol sEoME dUiRoz Aol gigol
10~15% ZF4sh= Zlo] =eld (13 68B).

ll

(A) (8)

160 4 160 160 4 160 -
140 140 1 140 4 140 4
=120 4 P ] = 120 1 T = i

3« =z 120 §_E, ) g 120
51004 | = 400 | = 100 ¢ = 100 4
E a0 4 c;;u 30 4 g 80 4 % 80
= 604 = g0 4 > 60 4 > B0 4
& 40 E 8w S 40
20 A 20 20 20
0 . . ) 04 0 0 -

0 2000 4000 6000 0 500 100025005000 GM 0 2000 4000 8000 0 500 100025005000 GM
A concentration (ug/ml) concentration (ug/ml) B concentration (ug/ml) concentration (ug/ml)

T2 68. MEM HJjX]o]A] Fetal Bovine Serum (FBS) TR 2Al2 0B 7paB5) A= (A) & At
71585] A2 (B)Q] w-wof w2 AMAQl Skin fibroblasts A|E AdA} H] i

(A) (B)

200

= g 150

== = o

= 4=t = 100 qg:"H//. s—24h

e © —e—48h E S — S

3 S 50 A ' ]

U T T T 1 U T T T 1
0 250 500 750 1000 0 250 500 750 1000
A concentration (ug/ml) B concentration (ug/ml)

72 69. MEM BX]oJlA Fetal Bovine Serum (FBS) TR 242 oM 7ppBS) AHE (A) U
X} 7188 A= (B)9] %o = AlAIQl Skin fibroblasts A|ZQ] cytotoxicity H| i

Skin fibroblasts Al|zo] ojjst do7ppis] AbE (A)QF E7Feisll 4t (B)Q] &%
2 cytotoxicity® #Qlsb7] 9Ystol, Zi7re] wjt vixlo] metE W7b2o] swo] mE
viability S 24A17F siFe M|zt 48 Al7F vjFe A|zof Cell Counting Kit-8 (CCK-8)
£H 10% (V/V)— 7}0}04 3A]7F 812 S microplate reader@ 450 nmojA] &A &t
ol AFE (A)Q] &= 250~1,000 pg/ml HOIA =
/\ﬂﬁk HH 57101 24/\17} ‘4101]’\1 ORIy NlE AT At =l EX|T, 48A1%F BE=
AEe] Axpo] W27 3)2 E Aoz aely (1 69A). oleh wiHjR AR shaRs
AFZ(B)O] ALY =% 250~1,000 pg/ml WoloAl AlEO] viability?} °F 20% A&
Aslisi ot 48A1ZF i Fofl= AMZ9] viabilityZ} 2] 5&+= Zlog Seld (13 69B).

_86_



Opg/ml

A (500ug/ml)

B (500ug/ml)

FBS 10%

scale bar = 50pm

=21 70. Confocal microscopy® =St MEM Bl X]of|A] Fetal Bovine
Serum (FBS) A=A = 500 pg/ml FNH 7ppE6l Atz (A) ¥ A 7He2
sl A= (B) A7 vix]olA 7d7d=et Skin fibroblasts Alizo] FE|

MEM Hfx]o] 10% FBSE ti&lgr 500 pg/ml A taisl Abg (A)h EA7HpEsl A=
(B)oll Al uliFet Alazof HefjstAl w5 sl 2t vliA]ofl A Bl ger Skin fibroblasts Al 25
Cytoskeleton markerQl vimentin 34| (anti-vimentin: ab92547; 1:200 dilution)&
FetHla] (red)sto] DAPI (blue)?t A M ZHARS st S0 Confocal microscopy =2

W22y FBSE F7tet HH7<101W 3t Aol vl FHVteES A (A

il 2 PEY xtol= MEM HjX|oj
Saotrl &2 Al=et H]E’LQ o =] o] EHY AuAo=m
R P | P s i ol
2 Q%S olgst Aub= FBSY
st=0 Q5= growth factore} 2 o]k
Al (trace elements) 53 Z'2S unknown compound® A|Z AAto]] F= J3FQ]
o2 xAE.

At o)
738 Ml29] cytoskeletono] FHEHE= A &l
dlgf] AH7I~Eo] AbE ol ME7F 4R

a

XY

3

2 7t Atet et £794]9 ofnlieAt 2¥ES AHERE Skin fibroblasts AR HHYF
ofoj i 4to] ghefo] EAJAl 0 & skin fibroblasts A2 HjJof] AFAQl T2 &+ ZQUA]
st sted, MEM HiA[of] 10% FBS thdlofl 1A} = 2Rt @H7ppEsl AbEollAl
2749 $US ofuwAt 2402 AR WA ofnl Al EHES F7I5H] MRS e
ofol At £ 20| HEE PoZtrRs] A2 A7t Alm ujokolA EelEl A4 BEel 500
pg/mlZ 7]& 22 500, 1,000, 2,500, 5,000, 10,000 png/ml& A7+

)«{A

[ell

[e)
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Az wiogol 9HA 27 E7teto] met S| 1aF @oirbaRsl ALZat S ofu At
A4S 7H B iRl WA 9toLt, 23 FONEARS) AFZal SAGH ofn| Al
A4S ZHe A WIR|O] A9 o wjRl7E AoR Wshe o] Elo] Elglon, swt
Zbato] oheh MEM wiR|oA] ool ¢hdls] SafElAl e BAIFol WAH. olajs
AL @olaEs] Ar2o] 5% ofu]:Alel aspartic acide] AT oF daroz
2751 9le.

A@ Zat MEMo] 10% (v/v) FBSS 25t GMo|A siofel Alzo] ulsh MEM shxlo]
opa] At F=5 500, 1,000, 2,500, 5,000, 10,000 pg/mls 7d7I3H viX|ofA
ofuliAte] 27} B7kgol vlaste] AEe] ol At ZaHE o= EHE. 53,
15} 50 27} ofulxAt uleyol QA =7} kgl wel, AZe Yol Folti diol
Byhgion, QuKos oot ke e WAd MANE qEel 3o
Z4Ast GM HiA] Tid] 60% U|gke] M| gdArguto] wAFEl (I 71). Skin fibroblasts
A Sl slol elolulate] DHRS Y Here gakawsh Agol EAjel

r}ov

Pﬂ:

qeto| =t fieto|Eot thE JEE0 odll 1APH 2 buffering avtet Al A
et 0 da50] TuH7l ol JAFAR]l Eaott|iqre] stE A7EEl
FM7tpEol AFEE T Al sidfol olsh FBS tiAl autrb gastks oz mehE.
(A) (B)
180 - 200 -
160 180 4
140 - 160 -
&£ 120 5 e
£ 100 4 A2
= = 100 4
% 80 + % a0 4
E 60 ER R
40 40 4
20 A 20 4
0 A 0 -
° & N@c m@ﬁ h@a}\@@ ot o & @Q q‘é}a ﬁ:@“,\@“% ot
concentration (ug/ml) concentration (ug/mil)

mE
4>
o
)
l_{_.

g 71. MEM BiX]o|A FBS thal22 2 1AF H 24} @ 7h-2slf Ahaat 5t &
T2 oa e HiR|oIA o] iAte] s mof] A THAIQ] skin fibroblasts Aﬂ 9]
2RF @oMTEARl AFEOl A Q1 A o] Ate] AR 52

1AL FH7E2sll AbEollA =hele B4 ofu|ieite] £/ga} 5

ru9 m
olr

MEM HX|o] 500 pg/ml EORIpEd] AHE (AT BYLAES AE BT 5U

2%
ofuli4t RGut FUt RAEoA widet *15591 FEISA WS Hsl ZF uix| oA
B kSt Skin fibroblasts M|Z& oA AGst WS Soff Tt (red)sto] DAPI
(blue)Q} A NMZ=FME st 50f Confocal microscopy® HAFsH (O 72). War At
FBSE Z7teh viAlol A AdAet Mol vls] M20E 2445 #e T4 ot £S89 E=
Z71SE WAl (A)eh v A] (B)Z F71st wiR|of|Af Zd7dst el 74 el 27t oAl ez

A =lo] Helony, 9ot opriR| 2 £E2AQA 4t AlzSo] HEH.
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[®)

Opg/ml

Aaa
(500pg/mil)

B aa
(500pg/mi)

FBS 10%

scale bar = 50um

2] 72. Confocal microscopy = ast MEM HjA|of|A] FBS TR 24l 2 7838 AF=0
g% onlieAtal UG 402 A ofolieAl B3 A%) 500 pg/mlE F7He HhA]-24}
7

o 71525 ATZOA] oful At F T FUTH PA) L 1A B 7] AFZA] ofu At
P SA HB)oIA A4 Skin fibroblasts HIZS] He|

o

2 89) S4 JHpEs) LR S0 Al WAlE 0l8F SEAR Uik A% ulw A
"o @A 7ppRs) AFZ VNN Al RIS o83 AR Tof B2 AIEE vhRlete] A%

FBS “d&= tiAlst?] 1t =Xl @8 54 7hpEsl Ab=o] Zate wijx|ofAf CHO Ao
7S vlwotz] YohA], ddAo 2 Tofe] Q= ExpiCHOTM expression medium
(Thermofisher)g AR LZ 5ty DMEM-GlutaMAXTM (Thermofisher)g 7]&
x| 2 5to] 10% (v/v) FBSS %713t ujA], FBSS ZE7}61A| 942 vjx], M7FLEG| ALE
10% (w/v, % =% 22.5 mg/L)2 22 AlF (test group)2 & CHO A|ZZ v

FEQt ofu|iAte) o] SAMOo= CHO M= vigo] AFAR FTs Fe HAUA
szl flsto], 1AF T 2%t H7tpEs] AbEY] ofnxAr R0z AAfeh I

S =
ofo|xAt =3rE  10% (w/v, A& =% 45 mg/ml)S 2T RLC
DMEM-GlutaMAX 8jX]o]] F7}sto] CHO AM|Zo] A wHAksH

AEO] 819 A vk DMEM S5ual ¢l (2ol 8]5) CHO-S AZ: 12 (B AlR)2} 24 (A
AR) BUPARS A2 FUT £ ofolmAl ERTL TAT AL AE
ol Aid oz A7kE3 shleh, @Avtawe] Aol vlshAl Aoh gArchs] o 30%
ojgte] Blg2 AT dolgoul FAIS] Aol WAL oz sold. S8 wjyf
Atol wet 2 AR Fast wRHEd o] ofulAtu vjA] Yol Erfshe
ZEgo] 28 &7t FAsA Z71gol wet vxlo] EAJsH: 718 REYO] =0t 57
oflAte] nZt2 QIs) AL Aol Mshrt Lold Zow AW, 53] whx|o] Aol
w0 e Wahe AMETt 37K 2102 %S of lactic acide] AJataFo] AES] Aol
dFe & 7oz wud (2 73

ol
m[o

~

0]
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1.4e+5

I Day 0
[ Day 1
1.2e+5 1 N Day?2
[ Day 3

1.0e+5

8.0e+4

6.0e+4

Total viable cell number

Cell culture media

= 73, 34 CHO Al ulief ulix]e} DMEME: 7|2 BiA| 2 stof FBSE tiilsto] dviersliE
= ool BE2S 10% (v/v) Z7HH CHO A= vie} ulRlole] CHO-S Alme] A4 vl

Expi-CHO, 3-8 CHO Al 88X 5xA_aa, 2Rt B ksl AFE2] /2] ofu|eAqt agant
U3 vjjo] ofoliAl B 225 me/ml: 10xA_aa, 24} B IRE AH2O] 92 ofulAt

Slefat 55t ulix]of] ofu] At S8+2 450 mg/ml. 5XB_aa, 1A} W7 [585] AFE0] 82] ofu]At
St £t ux]ofl ofn|wAF E52 225 mg/ml; 10xB_aa, 1X} @W71BE5l AFE0] G2

ofuliAt gkt FUH ulAlol] ofolieAl EE12 450 me/mil. SxA, B 7428 ALZ 225 me/m:

10xA, 2Rt M7} 225l A= 450 mg/ml. DMEM-FBS, 10% (v/v) FBS #7} (positive): DMEM,

DMEM HA] T= (negative)

o AFAA HiX|Ql ExpiCHOTM expression mediumofA] &St N&zo] 4L X|tf NxZp
d7gol ERlEglon, ojd wistoy 2xF FMrtais Ate2 oSt viXoM e Y&
HiA] oie] oF 80% ZJ=7MAl MNm4o] Aol ERIFGIen, FdUiEder AE
DMEM-FBS uixlo] dlsiAx oF 30% ol MZ4 Aao] ol doirjhws
AbEol EAXfste ofuliAil R SiEto]l= Aol CHO-S A|29] sjidol| FBSE thAlsto

AGT 4 dtks A Y (1Y 74).

18et5

—4@- DMEM-blood hydrolysate (22.5 mg/mL})
16e+5 1| - ExpiCHO expression medium

—@- DMEM-10% {v//) FBS

14e+5 1| - DMEM

12e+5 4

1.0e+5

§.0e+4 4

6.0e+4 4

4.0e+d

Viable cell number (cell count)

20e+4

0o

(I] 2IU 4IU Ell] 80
Cell culture time (h)
a2 74, 74JE CHO Az vjjef 8iX]2} DMEME 7] HiX|= 5to] FBSE ti4lsto]
BWEalES 10% (v/v) 5712k CHO A2 Wik ixlolAle] CHO-S Alzo] 47 mied u]a
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g} a4 714 A2} Al R wo) EiRIolA uleFE AES) ofojwAt 4B b

s28Y 54 JlaRs] A vixlel QA WO wjRlold HjoE AlEe] ofu]wat
AD T2 | wsl7] YshA v vx] o] Yol 9l= Sa]oln]At9] &FeFS o-Phthaldialdeh
-yde (OPA)2} 9-Fluorenylmethyl oxycarbonyl (FMOC) chlorideE in situ@ 3%
epaeisto] HPLCE AM&dtol e,

HPLCO|A m&E=4u oAl Hlﬂ% 5ol %o O}Dli"@l %P%t% 5733 Aut, Ao
Haol Fotatol wet whe & E

uro sero wHol Ay 9l gyﬂg EX o}u]_lr_/\]'o 5141:4%3 23 DMEM vjX]e}t
DMEM-FBS HjX|ojlAl= HAutd oz ofojiato] 20 mM =2 fQ WA ExfshA|g
DMEM Wjxjo] &ol7ssl AF2S mHst WIK|oJAE oF 20-60 mMog, Aixlo2
el = ExpiCHOTM expression mediumojA]= 20~80 mM=& &EA|sttt= 718 &Holsh,

SUJE7]= DMEMO| R7b2s] AHgo] ZaE HiAolAE Alanined] 48 &=}
FASV Lolu v, JUA ujA|2} DMEM-FBSOIA & 2otet 48 HlHg 1l (73]
75). olelgt AWE AEO| Y ofulwAte] F4 £=st WA Ao glon,

S|
VS| SEO. Uulr- O = s B A
oful4te) F7el Fkof mel Alzo] gAo] AFAcr S Be AE 345 = &
o] o
%=
DMEM-blood hydrolysate ExpiCHO™ expression medium
70 100
z s
E £
8 2
2 g
£ g
b ol
g 3
: g
& &
UI 1‘E| ZII] 3'0 4:0 5IE| ;a 70 70
Time (h) Time (h)
DVEM DMEM-10% (viv) FBS
100 100
g g &0
£ E
ol 3 .|
g g
- g
o =
R 37
2 g
£ 4 | &
D% B%

o 10 20 a0 40 50 &0 70 o 10 =0 30 ) 50 0 70
Time (h) Time {h)

a3 75, 448 CHO A= v} 8ix]et DMEME 7| HiA|2 5}o FBSE tfj4lsto
W7trEolle=s 10% (v/v) F7tgt CHO A= 8 Qf v x]of|A{e] Tfefst ofn|ieite] A w mjjdd
H]1. Leucine(<>), Alanine(A), Isoleucine ([]), Aspartic acid (@), Arginine (@),
Methionine (O), Glycine (H)
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oj2iet ofojiite] JHEAR] ¥ AR LH=of HojHe FUHACR FWVILE AbE
w2 oftjkeAlS F7istel CHO A= wigol lof <Al 82 Az & 3
ARAR)] A AlssiErtal & 4 o, ofnjeire] 3ol et FEA|L o]
e 2lof FAE viR] RO = s AAHVF AR 2 4 QS A= EEE.

WAl AE 2 98 L8P Al fol R gon sl FESE 2713t
Agste Zuc shdol wiwo] MmO FE7} 0l cigstel ofzbAl: AFMEY
AEQ TR S 91 CHO-S 59 54 Mo Feslol 98, ole] Aol £2
AgsHe tiRuo] AEF vl ouAYoRA FBS7E 7 ol AgEn] 53
WYARE WA st MO F9 FrPHo2 Aslstel vlgste Wo] AukA gl

FBS 9lo]= FCS. NRS 5 Chofet 58 g2 @40l ujsln 9ot 134 = uje
1719l FBSE AMgSHE olft UM W £ WY AHurgo] Yrao

i (@) = ]
fed. & A4S &5 g =@A @Y Thasie2 =& RAUEEA AUEE o
AFe @7t deoltf A 2t Y= 7teEeE So HGEreS FEUSHA]
U2 A2 THAS Folsidlonz oot Azl F-y st Agol 7t Jle=
T

=
A7 230 o2t AR =EF5dNM HARE  (Procrine whole blood protein
hydrolysates, PWBPH)2| Fojo] @& 59| Watel 53 571 RAMSH| #5td,
Mg]AlA L Eol, PWBPH 250, 500 mg/kg &ojwt, AR+ L-leucine 500 mg/kg
Foldo digt Als HetE 5F ¢ #WAHstY 2Ee4dsd B & ovEd
(Gastrocnemius, Gas)¥t @ota]uUlZ22 (Quadriceps femoris, QF)& A&sto] LA =
S7st9S.

A EERY BALE (PWBPHH Sofo] ofE QojHel AF| Wk WAL A koL,
I5 AL fAMeR Ite e s (11 70 vR2 A
A= 5P RALE (PWBPH)Q Sofo] o3t FEAEA P WAHA 9
GoleldZeR SAGNE HAESEO MAE (PWBPH)Y Solo] ol
SEQEAQN o] BAHUS.

4&5

% 5
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A B
YAS=T 72 EWE (250mghkg), 1 .
(_j 41 (500 mglkg), 557t £ o 257 -
~ ZRI2E =t
Rl S | I*I-\I s
1-5 B, semams 3839 404 20
d
(day) I g ] -
1= el 3 %% i,g m —4— Control
EyrCuoo= 04 —— FWEFH 250 mgikg
SRR c 5] —a— PWEPH 500 mg/kg
—w— L-leucine 500 mg g
o ———— )
1 6 11 16 21 26 31 36 (day)
C D
8 T . 5 ) I
I T
& 5 1 I S 54
£ 4 2 4
Z 3 = 3]
2 5
8 2 '-O‘— 24
1 1]
0 T T 0 T T
PWBPH (malkg) - 250 500 = PWBPH (mgikg) 250 500
L-Heucine 500 mg/kg - - - + LHeucine 500 ma/kg - - +
& o 2| = .0 O o) o AsH L i ] 5 =
a8 76. Ads29 A 25 FA9 Het (A) 23852 B 5= A™ AR, (B) Al

% (Body weight, BW), (C) 8]5(Gastrocnemius, Gas)/A|% 7, (D) do2jyld<
o

(Quadriceps femoris,

QF)/A%E +A.

*p<0.05, A A

© HR=E5EY FAts (PWBPH)Y 5438s3o] tigh 92 =As] fste, Ef=d
oM & Al&s3s S8 2dh A g Fojdat vlusto] HA=E5dH Fats
(PWBPH) SofZollql 24l A7tx| Zelt X|gto] gojdog Srtstgon, HA=5a
b2 (PWBPH) Rolo] o3 SeolEaQl Hake Bareal Uors.
¢ wErdeEo Ui WA =SEY F4bs (PWBPH)S J&F2 AHRIstr] flsto] 59
7%0 FE = S AHEsto Al +F=5 HAES HAISE 23 PWBPH 250 mg/kg
FolZolA SR AR A2l Aol Rofdoz Frtskls
A B
3000+ ; I* * =380 ® =
. 2500+ I { ,‘]_“3’,309 l l
B I E 20
£ 2000 g 7 l ] ‘
éui 1500 gzog_ l
E 1000+ % g
E 500 g 504
PWBPH (mg/kg) 250 500 - PWBPH {mag/kg) 250 500 -
L-leucine (mg/kg) 500 L-leucine (mg/kg) - 500
3% 77. PWBPH £ofof] j3t 2543452 B7} (A) 2R Ec 25 BAE, (B) 2X
79 & HAE, »p<0.05 B4 Fo{vt} vl
o 7R 2Eo oot 2% H2a2 St it HA =52 FAE (PWBPH)S ¥



RAFSP] Slstol, ARELS 008 429 252 A7 0hS 302 FA] §, FAS AFsto]
AAF (Lactic acid), 84744 (Blood urea nitrogen, BUN), Z2fo}&lQlAlstg A

(Creatine kinase, CK)& &As5t9 2.

3, SRlEHPE] $A (PWBPH)O Folo] ojs) 7|7t 2502 37tH @
2 Aol EEGIOL, PWBPH Folo] o3t smolEa

# 21. PWBPH Fofof] ofgh EFm=za7do theh 9 37t

Group Lactate (mg/dL) BUN (mg/dL) CK (U/L)

Control 1.30 + 0.12 22.5 £ 2.4 1186 + 299
PWBPH 250 mg/kg 1.07 £ 0.13*x 19.4 £ 1.1x%x 802 + 129x*x
PWBPH 500 mg/kg 1.12 + 0.07+ 19.6 £ 1.1xx 966 + 103
L-leucine 500 mg/kg 1.14 = 0.07% 20.3 + 0.6% 945 + 83

*p<0.05, RN A% Solgu} 8L / *xp<0.01, BAAS Eol i} vl

OFQ 20f u]%20] et HAEQALS AAIRH 5, 2499 Tl 3712 u]i BAsIEon,
SNSRI W] WY VAT (PWBPH) Sofol e 24R
2717 Bkt Aol WAHYS (1Y 78).

g

—

Control L Ieucme 500 ma'kg

3 8

& 8

Cross-sectional area
(% of control)

0 . .
: . PWBPH (mgikg) - 250 500
PWBPH 250 mag/kg PWBPH 500 ma/ka L-leucine (mglkg) - - - 500

I 78. PWBPH §Fofof Q|gt oA d|E2Lof tfst J3F, Gas IHH H&E
AA magnification 200X

E3h HA=EENR BAE (PWBPH)Q Fofof] T2 AR 2etol] st &2 RAMSH|
sto], ope29] vl Fd5 #ete] £8 A&l MyoD 3 Myogenin {9
HIE RAMSHA S

AdAL, AAlds Foidtit vlwsto] Six=Ed N £4ks (PWBPH) 250 mg/kg %
Fdhf 2+ L-leucine 500 mg/kgl Fojof] 2Jdf MyoD % Myogenin® 30|
Z7tst¥ o, PWBPH Fojof] 9t =& O]&AQl 743k AT A] Qkore.
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MYoD | s e = SIS &8 S O . ol oW S

Myogenin S o G sk e A e S S— —

Q-TUBIN | ™ —— i — — — e ey m— o —

Control PWBPH PWBPH L-leucine
250 mg'kg 500 mg/kg 500 mg/kg

23 79. PWBPH £o{0] oJet 245 =8} X0l thet J&F

SEdY ouY sapdlEe A5E A3 7154 FHEEABS 4HT 52 L5
nE| in v
(0]

2 AP 2xol el $2EO) UwMAns BiEe Asd AF /154 A4
(AAIE, ANX-1)9] Fojof ;& A|529] Hetet &5 5715 2ASH| sto], AgAldY
Eoj&, ANX-1 50, 200 mg/kg o, FAAH A L-leucine 200 mg/kg £ Tf
AF WehE 4% 5O BASL 254WSY Wt 3 vB 2w Yol 2e AEs)

= 71
A 545 S.

2 ek A

ANX-19] Sofo] m}2 gojsel AFo wahs WAEA gokouh, 2§ LA ANX-1
200 mg/kg Sofol o3t u]EI R GriueE FANA foF o Sl FFS
WANGS (13 80).

A B
.
%-1 (50, 200 mghkg), L
TEr._ (200 mg/ka), 4= £ = 30
?:.W.‘-#%"-E—%H e
pEsn R Zn
\ ) T Tag 155 | 5
day) 56 32 313 3111 2
SHCugs SEAY g
1 5 9 13 17 21 25 29(day)
c D
* . :
=7 1 1 1
= = 1
£ ] 1 I B ] I
e - 1
g . g
- B
= o
g, 5 .
ANX-1 (mgfkg) - 50 200 s ANX1 (mgfkg) - 50 200

L-leucine 500 mgikg - - - + L-leucine 500 mg/kg - - - +

I 80. AdsE9 AFd 25 FA9 ¥ (A) F5adsH “47} =2 Ad gxRel, (B)
A% (Body weight, BW), (C) H]&5(Gastrocnemius, Gas)/Al% F4, (D) |oy2lylZi<
(Quadriceps femoris, QF)/Al% FA|, *p<0.05, %*El”a‘é Fojtit vl

O 25450l Ot 9T £AT
ANX-19] £55353 (R 7)o gt ¥3e RABE] 9lstel, Edlo Yol 25
A58 545 A%, BG4S FoIZ lasto] ANX-1 Eojo] 5] 2R A
Aele Azto] Z7tete AL WASA O, ANX-1 200 me/ke SoI#E DA AIA
Aele Azto] gesoe F7lele



& PWBPHO| @3k AjEIeIstr] ¢istel A5 790 sieel
Hgstol @Al 295 HAES AAF A, ANX-1 Sofo] 93] 2 AR
e X-1 200 mg/kg ol2e Al A7tx|

firorlr e 4>

MM X oo

W Y o Mo

2 e A Yo Wk F7YsP] stel, oY AlY WA ol §sto] nels
H2 FolgZ o) Uehhs opat siure] A of2) BlAES MG Ak, ANX-1 Foof
ofsf WeIElE Ao) ool F7ISHE L TR OD, ANX-1200 me/kg 5ol 2ol

=
O o = o
WEE s A oelo] foKoz FUtehel S
A s » B 2 350,
gzaooi ] B - |-
£ 2000 I ] g !
= I I = 250 [ | t
= 1600 2 I
E ] £ 200{ |
3 1200 £ T
g { g 150
2 %9 T 100
g o] 2 5ol
2 I 3 s
a ol : 5 o ;

ANXCTmghg) = B0 0 - ANX-1(mg/kg) - 50 200
L-leucine 200 mg/kg - - - + L-leucine 200mg/kg - - - +
¢ 303 B *

=] 1

£ 2504 I

o {

=2 2004

E 1

qg; 1504;

% 1004

a

5 ®]
o4l

ANX-1 (mg/kg) - 50 200
L-leucine 200 mg/kg - - - +
E Sk © ASshw E o
a7 81 ANX-1 Bojo] o3t 25452 7 (A) 94 Eol=Y &5 HAE, (B)
A (o) s
EX 2% HAE, (C) of HAE, »p<0.05 A2]Alds Eoj 2t v)w

A R st
ig AR stel A (Lactic

acid), @444 (Blood urea nitrogen, BUN), FJot&lQlAtat& A (Creatine kinase,

B 22. ANX-1 Fo{0f oJst 5oz F7dof tieh 9 |7t

Group Lactate (mg/dL) BUN (mg/dL) CK (U/L)
Control 3.36 = 0.54 20.6 = 0.9 1287 + 239
ANX-1 50 mg/kg 2.08 = 0.76%x* 19.3 £ 1.5 1057 + 187
ANX-1 200 mg/kg 1.59 £ 0.29** 16.8 + 0.9%% 468 + B67xx
L-leucine 200 mg/kg 1.99+ 0.48%* 184 + 1.5% 848 + 160x*x*

*p<0.05. RN G5 Solgu} L / *xp<0.01, BNGS Bol i} vl
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1o
M
o
2
fu)
&
re
-4
fulu
&
AN
&
[n s} IO
ST

N

N
-

—t

Cross-sectional area
(% of control)

ag%%@%

ANX-1 (mglkg) - &0

ANX-1 200 malkg L-eucine img/kg) - - -

Sofo]l o3t uj9.A = 3o Rt G,

magnification 200X

ANA-1 50 maikg

T 82. ANX-1 Ga

wn
ofot
r
)
T
o
o
o0R
1z

© B ANX-19) fofol WE THE wsl ciFt s AAsD] siolel, ohgso

| E2oA 285 2310 29 A|#Q MyoD % Myogenin W3lo] ¥3ats ZAlSHY
AdZdat, AAdS FojFut vluwsto] ANX-1 Fofof 25 MyoD % MYOgenln_]
Hedo] RoAow FIH5HYS.

Myogenin — - S WS WS W W e e -
MygD | === o= == = ap - - - - . -
GAFCH | @ ams oss s s S TS S S S S
Control ANK-1 ANKA L-leucine
50 mo'kg 200 mglkg 200 ma/kg
a3 83. ANX-1 Fofof oJgt 247 28t Almof digt g
® HA==EN JAE (PWBPH)Q] 45 #2tof it d<F & 28714 B7F (in vivo)

e 2 A+ ZuE TS & ©f PWBPHY| #5353 T4 & €5 4224 440 gt
FTS WA oY, olggt Aite d5 B9 = WASH #EEo S Ae=
A2, whebd] PWBPHO of3t £54052] B3l 28 wafo] oet 4% 2L A871He
AAPSLAL AE 9 BRG] A7 Aoz AR

* PWBPH Fofo] 91§_ <85 2ot gist F= RASH] Ysto], of | 5ol A
THe BatUY £ AES] GWd Wi oji wWals wEsels. AdAW, ohe



"2 204l PWBPH 250 mg/kg EojZoa] A9 Btz
Myogenin, MHC3 @ Pax-79] ©HEiZAl dtsio] So]lX o g =7}sl9

MynD|*' ——— - —— | c o~
5B
. Bt
Myogenin - — ——— —— — EE
°2 s
MHC3 ‘ . C md ba B od e i 'EE
EZ s
Pax-7 | [ e——— | %ﬁ 4]
ﬁ; 24
a-tubulin e T epeea——— X o
Control PWEBRH L-leucine Control PWEBPH L-leucine
250 mg/kg 500 mg'kg 250 mg/kg 500 mg/kg
T 84. PWBPH Fofo] oJgt 247 w8 ol ©Hidof] oigk 43¢
«p<0.05, RN @2 EolZit il

e 3, PWBPH Fojo 9st 24
N

o

aTr T
5o 2w 2ot ¥ 28 A0 Qliteto] tist ¥istE £4sS. AdE
ORe-2 H]5oA PWBPH 250 mg/kg FolgtolA] ©HiA /gl =X Akt,

pAK | -

- ~ToRCUmTORCH

Akt | —— e S —— D S — — — ‘ = 3.5-| BEZ] p-p70 SEKIpTO SBK ®
9 *
p-mMTORCT | = R —— I . .
= 58 251
mTORC1‘-’-—----ﬂ_ ‘ ﬁgzu 2y
o =¥]
p-pT0SBK ‘ — - ‘ Z5 5] :
Bz
p?USGK‘-_---——_-—‘ g'—J_—HTU'
B 05
a—tubulin‘-——---———-| b 00
Control PWEBPH L-leucine Control PWBPH L-leucine
250 mg'kg 500 mogkg 250 mg/kg 500 mgikg

33 85. PWBPH £ofo] st -G &3 W AjAY 4 As7 20 st J3F
*p<0.05, *J2] A1 H

o
1>

o IHHRE 544 g2t 2 A2H= (Type 1, slow-twitch fiber)et &A1 (Type
I, fast-twitch fiber)2 JLEEWH, 7 & RIS = QAIAA O] iAo
s

1
gt Aol BYsh] o] A7 BA LELPSY FIA Fad AT 2.

& AFEYoM WES PWBPHO 2E4ded Y R EF HEEA g4 O
o
o

o jie
49 SR AL FAe}) stod, 0hea Yrialygazols 2848
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opeAo] |y ZdeiZols F&deo0l dist Al (anti-slow-twitch  fiber,
anti-fast-twitch fiber)2 0]835}0] [HCEA-S AlA]sH

124
Hjgo] 371El9i0m, £2449 BAEE v o] PAsHE 2GS WY

PWBFH L-leucine
250 mglkg 500 ma/kg

Control

Fast MyHC

Slow MyHC

o] dojelyZdedolM A& ¥ &2 e I [fAR HAWHstE RARSE At
9 #A GXARI MyHCI, Tnnil, Tnncl®] =32 [ojxo o

[e] A
TIT i Y

22l QAR MyHC2b @ MyHC2xe] 2o 7]

o
@
»

.
g

@om

Relative MyHCT mRMNA
to GAPDH (Fold of controly
Relative Tnnlt mRNA

2o RE.e
Relative Tnne1 mRNA

to GAFPDH (Fold of control)

to GAPDH (Fold of control)
£z

B s @

@

%,

A,

:j‘? %
%, 1

Y

%,

% % |
%6‘
%”@
Y,
)

%'«3&’%

%
e
%,

%ﬁz

3
{f?
e
Qf‘&

i

N

- T T
E I SR T - T <)

Relative MyHC2Zb mRMA
to GAPDH (Fold of contral)
@
PO g
Relative MyHC2x mRNA

to GAPDH (Fold of control)
3 MR @ wm @

e oo
[

¢ Lo Lo &, Co
& &SI LS

& )
# N #

“,

= 87. PWBPH &oof 9Jst A< (slow-twitch fiber) & & (fast-twitch
fiber) ¥ {AX Lo gt YF. #p<0.05 A=A B4 FojFta} ]

g o3 AR slow MyHCO| A el 2 Rojxo=
_]

1

LY = R
Zrlelgon], 4248 BA AEY fast MyHCO| U wde 2
TR}
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| JFast myHC

[&)]

Control

.53 Il siowMyHC | ¥
Fastl‘u’lyHC‘---———_-_‘ gag-;i_
23
=5 *
Slow MyHC ‘ WP cay - - gu d-l‘ o = 3
c =
=2
a-tubulin S W G — EEE'
o D2
; =z 2
PWBPH L-leucine iy
2 e

250 mg'kg 500 mg'kg

x
0
Control PWBPH L-leucine
250 mg/kg 500 mgkg

2] 88. PWBPH &o0] 9Jst x| (slow-twitch fiber) ¥ & (fast-twitch fiber) =
Al ksl o] gjst ggF, #p<0.05, A2l AL EojFtut v

o8, r
od

o gAtad Tt So] o AlZH G UEEC ol 27 Wi v] 222 (myoglobin)?)
' Eo} ol WO 2 WAEL S e, gt 2 A7olA PWBPHO os) 57hdl
A2d60] Lol hat RIS AP Ystel o] EEERo} U AL ht

goiejuel2ols oleRcejol g3 WA AEQ NRF1 2 TFAMY
o2 ZUlElgion], uEEcelol WYY WA FPA AMPK Ak}
ZFEIQT Sirt] % PGC-1a®] SHIA o] §Ess S AL,

,,
2
e
i

=]
m

Sirt1 ‘ L ‘ 5 :9“ 5 p |:|Sirt1
L p-AMPK
p-AMPK ‘ . ‘ 2 84
& Dl
AMPK‘——_----——‘ -%6 * =
5=
PGC1-a ‘ —— e e ‘ a =
m O
=221
]
NRF1‘ ------ - e G - ‘ @m =
¥ 20
TFAM ‘ — . — — — ‘ Control PWEBPH L-leucine
250 mo/kg 500 mg'kg
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T o) e (E o] A me/ 100g) 199,46 ma/100g ol
43 ofw] w4 2 o] 4)(mgs100g) 456.33 mg/100g ol
T o] k(A 6 2 g 100g) 36.61 ma/1008 Al
4 obe] e - ) g 100g) 29294 mas100g olgg
T4 spe| b (oh2 7 Hmg/ 100g) 1289 mg/100g oj ey
T ol mak(olA a2 2 -Himg/ L 00g) 20275 me100g ey
T4 ofa) b dk(o] 4 2 o] M) img/L00g) 24.42 mg/100e ofgod
P ol it E a2 ] me100g) 165.20 mg/100g o]
T4 obo] w4k (Wl B e Mime100g) 30,92 ma'1008 bl b
T ohe] A E ) (mg100g) & el
4 ope] e AR (¥ A E R M img/100g) 45.33 mg/100g ofgaad
Faloke] e 4B (A] L2 % mes100g) 11.02 mg/L00g o] g
T eho| Al E Y E9) (mg/100g} e ol
Frafope] ik = 200 ) (mgs100g) 124.84 me/100g H=as
Fra|opo] Ak A] 28 M me/100g) e E4E- 1
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MY - ANeE Al - P@a A Ag-@ad
2] oo 4T 8 4 Hmgd 100g) 4206 v/ 1008 A&
Fralefo] maHel e 2 | meg 1008} 8.99 mg100g FIET
FrEl ol o] e (e Y me /100 ) 157.93 me/100g HHe
Aol eho w4k 8 o Hme/ 100k} 40.66 mg/100g Ty
Fralepo) e 4HE o] 4 Hmgd 10080 102506 mp/100g Has
gl o] ke Al ] 2] e M mg 1 00 2232 mg/100g R
i =)o) te 4H o] £ 2] ) mg 100g) 30,12 /100 HES
B2l a)n)n A2 8] 4 me/100g) 26163 maf100g P
28 ohv) e B 2 ) mgd 100g) 22.97 ma/100g BES
2] ahs] o) W gk ) m 100%) 1768 /1008 eI
Fr el oo A R g img/ 100g) +38 s
2] o} =] A (el 1 00g) 218.57 mef100x s
2 o] e A 2 R A Hme/100g) 125.90 mg100g HA=
2] o] be Aok mhah 7 4 imed 1 0083 5.76 mg100g HHd=s
Fr 2 =10 =M 3 M mg 1 00g) B7.24 mg/100g HEE
21 ab 9] (a2 A mgs 100g! 55,38 ma/100g s
8] op o] e AHE R B Y ime/ 1 00g) 1470 maf10Ug B
Fr 2 op =] #2342 Hmpd 100g) 50,04 mg100g dqs

# § gAE Y=EE 4G - [k U HYLE ¢ A

E R gad da84 Py A - fabdos AE o HaRY onis §o W Fe B olEY s Gle,
AFHE AL B R 5 A& S$EI Y4y F HeHH.

E R 439 KE QISOVIEC 17025 W KOLAS 213 wdls] gyt

# AEe] A HF AY - WA B ASNWE GA2 B4 Apdc.

2020 4

100% 26%
g3 71sHEFITH

.

_KHSI
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A Dz020101001 %
F41291 GHOM-9806-FSIY

AlH A A A A

A% £A4(9 4 ensyme 1% t;iﬁ’;}
el g [ (FEeey o L
4 |SYEE F4F F4F HEE9EY 12-5
B ELE WEdEs 20E0-10-14
das a8y (gas i DECAI0L00]
FEtet 2] A7) Y HA A Fabe ogdE e
AlY -3 @B 2020-10-26
A8 - A ggla): ol|e
Halgw 3 dy=): Py
A - A TE MY - JA AR M-
g eto] A e &4 Kmel100g) 20757 ma/100g “led
4 ol o] etk w81 me/100g) SOZ 16 me/100g of =
T4 otu] = aH A4 A iimel 1 00g) 1135.14 mg/100g ol
A ool Ak W Ed el 100g) LVE6.52 mg/L00g o) al
T o] e B Hm g 100g) 2206,189 me/1 00y ke
T4 otv] le4H(Efo| ) (me/ 100g) 1733.03 mg/100g o] geed
FAeho) A 2 o4 me/100g) 2106.39 me100g oo
Fodeho] =i vl e 2 mgf100g) 166.05 me/ 100z sl
T ehe| =W S mg/ 10080 1325.58 mg/100g =]
Fad obo] 4o Z F] W W mg 100g) 4.23.03 ma/100g oy
T4 2w 1 Ab (o} 2 T 21 4 (mg/ 100g) 2261.39 mg/100g )
Frajoje] e ab(o] L2 o)A ) mg/100g) 176.49 mp/100g &l
Faeir] A E w2 Kme100g) TRO.2E mg100g o] <=l
4ol e e W SHEhd Mime/ 100g) 72660 ma100g oy
4 0] 1AL § )(mg/ 1008) 523,60 mg/100g ol
T ajeho] w48 Lo el Wimg/100g) 100004 me/100g sl
T4 o m| 4] A 8 i mel100g) 65,73 me/L00g sl
4 o] 4 AH(E W B Himg/1008) 44.51 mg/100g e
F2) ojn) w4 E 2 2 Wmp/ 100g) 104 B8 mg/100g TR
fralepo] =i A 2 me/100g) B3iE Tk
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Ald - AR AlY - [/ ES M-
B 0w te HCE] 241 ime 100 E) 114.75 mg/100g kT
freiobe] ek 27 ) mef100g) 34.25 g/ 100g e
Frafepe] e tH L Eb Y Hmed 1008} 127,32 mg/100g A
Fr oo Ak = 8 9 Hme/100g) 26.04 mg/100g R
i 2 et ol abia] o] 41 med 100g) EEE;EM E RS
£ 2l &} ol 1o 21 #] 2 B R mgd/ 100D 41.98 mg/100g v
Fi-2]olo) ned (o] 4 R o] 4 Mingd 100g) B8.38 me/100e A
Fra]ehe) o (R =] 4 Mimg100g) 420,76 mg100g Haid
Frejobe] kel 8 2 2 imes 100} 43.43 mgd100g A%
2 b ] i 2HH o 2 mgr 100g) 1277 mgf100g A
Frih ohus] e 2= T B A mes 100g) 26.04 mg/100g s
i ief o] e AH R M mel 100} 104498 me/ 100 B
Fal ol = A E R W4 ime/ 100g) 114.70 mg/100g R TS
& 1 ohu] i AHoh 2 12} 714 g/ 100g) 16,83 me/1008 BT
o] bl = AW A B mes 1 00g) T6.01 megd100g His
2] bl e 410E 2] 41 me/ 1008} 38.29 mg/100g nAG
A ool e A E TR Hma/100g) 20,59 mg/100g e
Fre] ool = 2ok L 02 1 ime/ 1008} 48.13 me/100g R

uoH BAE s A - TR Y2 8 U
¥ EAHME HOE AN YU A - WAATE AE  HARRY S8 B FA P iy T Hed,
sppd A = el o] e $E2 449 5 Radet

R ogEaE= {5 QISOMEC 17025 W KOLAS 9133 sreis] glauick

® el B A A9 WA WU AHRSE QAR B G

2020 4

104 26 %

IR HEFEATY

- 125 -




oAt BAA-3. &4 1% A2] AE A7)

A D2020100975
BAHY 0001 -0NCA-57ER

Al -AAH A A

HEH 2t
HAEY ANE=-1(8) (B 7] %)
B s |(Fi=ecg b ] upER
Y
F 4 | FYEE FAT F49E HRE69ER 12-5
Az E ArdHd AR0=10-14
Hadesy | Fns Hewn DE0A0100sTS

ezt g AT A Y-RAbE BB W@ oHE 2eth

Alg oAl e 2020-10-26
Al - A selAl s el
Hamy 3 49 gy

a9 - ANTR Ay - A4 A Ad-3are

T oo 4 241 mE/ 100g) 107,38 mg/100g s]
T ool e AHF 240 me/ 100g) 44209.84 mg/100g sl@y
T4 ot o] e A E D med 100g) 494068 100 ol
A o} 2= A g mg/ 100g) Ad45.04 mip'100g elag
4] o}o] e AH B RS A img/ 100g) 9094 26 mp100g slgd
T4 o)) e Abg e} o] 41 my/ 100g) B317.42 mpfl00g L]
Toad o) o) ne MR o] £ /10020 11 354 89 me/100g ol
| 24 ) e A1 ] 2 10/ 100g) 72251 me/100g |
g et et U mg 10080 6779.05 ma/100g oz
F4] obw] 2ot = 2l Mmgf100g) 1BEB.T0 ma/100g o &=
4l oo] a4t (e L m o} 7144 (mg/ 100g) 10 TOE.90 meg'100g "HE"E__
g ofs] k(o] 4 B o] 41 Mmg/100g) 606.58 mg/100s el
T4 opw] e AH 2 0] 2 me/100) 3558.21 mg/100z of g=2d
el o] k(g el ) ime 100} 415177 mef100g ol
4 apo) A= 5 8 Wmg/100g) 2225,33 mp/100g e
Fadehn) w48 A E T imed100g) £294.03 mg/100g ol
-] o} o ab(® 2l 2 ) imp/ 100€) 1197.01 mg/100g AL
2] o 1] b () A9 i L00g) TO.79 age/ 1002 dda
4 & o} ol e ARE 2 A ime L00E) 1111.59 mg/100g BEE
4 2 eb Bl = qb{ah 2 7] Mimes 1008) 3 E W=
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GRS FAEYE S Y BR) 5 BLTY hapiffwww khsire ke B (bR

AY - dA9E Ale - FA S AHU-FHAE
Frelehu) w4 52 mp 100g) 2056.28 mp'100e HA
2] ole] e AH T W) mg/100g) 16518 me/100g A
fr 2l ot o Al el ) med 100g) 1464.38 mg/100x EE
&l ofo] Ak 8] 2 el W Kmg100g) 984.23 mg/100g H3=
Feal oo b thi9] b 2 0] 4 Hmg/100g) 811.20 mg/100g s
2 oo AR o] A m g 1008) 6016.50 me/1008 s
Fr 2l opa] = AH o Bl 2. Wi me 100a) 40151 me/100g A%
2l oba] s AH ol W el Wme /1 00g) 214777 ma'100s A=
frelepal it = Y 2 #hime 1008} 76.33 mg/100g Has
A2l ojo] e A0 imel 100g) L7806 mg'100g HAw
fraleto) Ak F 2 H 4 mgd100g) 1850013 mg/100g =
& ofe| e 43 obL a2 214 (g 1 00g) 1520 64 mz/100g e
] o) Ak LA Mg 1005) 1226 .45 mg/100g EE T
2ol xeth(@ e 4 mg/ 100g) 34033 megd100g P
B OEAHE ANA AN - B DROR WY ¢ Y
* EGEME e Y guUd A - AR Y Y ol=e] Fo @ Fu Fod o4y oo

ArEuEe) B FHFW 5 Ak 5 3T + Hadch
¥ 2 AN E KS QISOAEC 17025 % KOLAS 937 #ele] wadch
5 el RES AL A9 Far W ASSE EAR Y Py
2020d 109 264
g7 THEFELITH
i 196:28-0400-1
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ofuleAt FMA-4. a4 1% A2 B 2 4 o]kt

AMINO ACID COMPOSITION ANAYSIS

Korea Basic Scence Insitube | Seoul Cenler
Sample Mame : 85 1% 18h

Date of Analysis stard | 21.02.05

Diate of Analysis end © 21.02.16

=== AMING AGID COMPOSITION TABLE **

Al Result MOL% {uglrnap‘ i_ﬂmnh'mgL
cYa 713.73 358 .73 153.49
ASN 1787 B B.4T Al 384 49
GLX™ 2432 58 12 20 7687 523 14
SER 1408 B0 7.07 31.43 302.92
GLY 1190.47 597 1922 256.02

HIS 51578 258 17.21 110.82
ARG £37.02 4,20 31.35 1B80.00
THR 1306 44 .55 1347 28066
ALA 165387 B0 31.69 35567
PRO 1252 60 628 1.01 269 38
TYR 674,99 330 26,30 145.16
VAL 1188.59 505 083 25518
MET 155 02 0178 4.00 3351

ILE 535 40 .90 16,80 128.04
LEU 1575.06 7.90 44.43 338.72
PHE g32.21 37 2,46 135 66
TRP 138 66 070 5,039 2082
LYS 1878.03 .42 50.04 40388
TOTAL 19935.70 100.00| 562,69 az87.25|

DATA AMALYSIS

* Rasult : HPLC chromatogram 2 peak areall standard{1250pmol)dd 712804 ¢Hg 8T

YA mean the sum of cystaineg & cysting

** ASX, GLX mean the sum of asparagine & aspartic acsd and glutamine & glutamis scid, respectively.
*a ={ ool 2o EAll Dy & A

*b ={ Result! * {A bufferdl 7] volumel injection voluma)) /{sampla weighl)
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ofoj:At FAAM-5. &4 1% A B A9 7 otnle4t

AMINO ACID COMPOSITION ANAYSIS

Hosea Basic Science Instiute [ Seoul Cenlar
Sample Marme © 85 1% 18h

Date of Analysis stant ; 21 0205

Date of Analysis end - 21.02.16

*** AMING ACID COMPOSITION TABLE ™

Ak Result MLY% {ugimg)* {nmolimg)”
Cys 0.00 0,00 0,00 W
ASP 5714 1.49) 0.82 B4
GLU 342.85 B.54 543 3588
ASH 80,02 2,09 1.14 8.60
SER 207 .32 7.75 3,36 3147
GLN TR.E7 2.08 125 85T
GLY 12617 329 1.02 13.57
HIS 34,52 .90 .58 371
ARG 23874 B.23 447 2567
THR 174.04 454 223 1871
ALA A5 .44 1088 3.52 44 03
PRO £8.3% 1.81 0.8 746
TYR 144,01 385 200 1602
VAL 305,55 7.87 385 A2 85
MET 157,13 4,10 252 1650
Cys2 0,00/ .00 0.00 .00
ILE 12737 3,32 1.80 1370
LEU 574,52 14,88 E10 B1.7E
FPHE 11816 311 212 1281
TR 48 34 1.26/ 1.06 520
LYS 4439 11,58 698 A7.73
TOTAL 3834.39 100,00 54.40 412.30|
DATA ANALYSIS

* Resull : HPLC chromatogram® peak areall standard{ 1250pmol)od 715 804 sh@ect
*a =(2 opnfi e BALEHYCHY M 8
*b ={ Resuft1 * {A butfertl =2 volume injection vabuma)) & ol AHE B volume)
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AMINO ACID COMPOSITION ANAYSIS I

Forea Basic Science Institute { Seoul Center
Sample Mame : ®F 1% 18h Y HEF 2 EY
Date of Analysis start : 21.02.05
Date of Analysis end @ 21.02.16

e AMING ACID COMPOSITION TABLE "

Ak Resuit MOL% ugimg)® | (nmolimg)®
CYa 70597 3.97 2819 155.03
A 2076.20 8.53 54.18 407.10
GLX" 2758.15 11.33 78.57 540,81
SER 1615.42 = 332 1675
GLY 1370.41 5 66 20.50 27047

HIS SE0.93 2.3 1767 11381
ARG o542 3 52 32.58 187.11
THR 1535.41 &3 35.86 301.06
ALS, 1847 .52 8.0 34.02 38187
PRO 1870.72 £.45 35.46 307 98
TYR 1606 1.38 26.99 16001
VAL 1548.24 536 35.58 303 .58
MET 201.71 0.83 5.0 38 55
ILE BOG.08 132 20.81 15864
LEU 200653 £ 53.4 41118
FHE BRZ.38 354 2ra3 169.00
TRF 154 27 .63 b5 30.25
Lys 264018 10.89 75.94 516.45
TOTAL 24351.15 10:0.00 B27.40 ATT4.74
DATA ANALYSIS

* Reaull : HPLC chwomatogram$| peak area® standard(1250pmod)td 7| @ 8o (g Bk

*C¥A mean the sum of cystelne & cystine

** AS¥, BLX mean the sum of asparagine & aspartic acid and glutamine & glutamic acid, respectively.
*a={2 obo| 42| 2 RMEDERR &

*b={ Result] * (A buffer™ =21 volume/ infection volumse)) Nsample weight)
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AMINO ACID COMPOSITION ANAYSIS

Horea Basic Science Institute § Seoul Center
Sample Neme: 83 1% 18h @ HAT 2 EY
Date of Analysis start - 21.02.05
Date of Analysis end | 21.02.16

"t AMING ACID COMPOSITION TABLE "

A, Result MOL% {ug/mg}* fnmut.lmmb
Cys 0.00 000 0.00 0.00
ASP 58.52 225 1.53 1147
GLU 24365 9,38 7.03 AT.77
ASN 5781 2.2 1.49 11.30
SER 20732 ¥ .48 4.27 A4065
GLMN 2884 1.1 0.83 L 65
GLY 8231 347 1.21 1614
HIS 26.40 1.02 0.81 510
ARG 168.68 649 5.76 3307
THR taz.ze| 4.71 2.86 24.00
ALA 26302 1012 4.60 51.57
PRO Irsz 1.44 0.85 7.36
TYR 11077 426 3.94 21.72
VAL 180.93 £.05 4.16 A543
MET B7.72 338 257 17.20
Cysl 65.93 254 311 12.03
ILE B7.05 3.35 2.24 17.07
LEU 358,24/ 1379 g.22 70.26
PHE B4.42 325 273 16,55
TRP 3341 1.4 1.34 6.55
LYS 29372 11.30 B.42 57.509

TOTAL 2598.63] 100.00 EE.94 508,54
DATA ANALYSIS

* Resull ; HPLC chwomatogram®| peak area$® standard({1250pmelydl 7|2 8lod (g dect
*a =(Z} ofoj o Ahe| B AFERWE Y &
*b={ Result? * (A buffer™ =2 volume/ infecBon volums)) N Holl AHS 2 volume)
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AMINO ACID COMPOSITION ANAYSIS

Korea Beshc Science Institute ! Seoul Center

Sample Name : ®3 1% 168h UF 85
Date of Analysis start - 21.02 05

Diate of Analysis end : 21.02.16

" AMING ACID COMPOSITION TABLE ™

AA Result MOL% {ugimdL}” {nmaolimL)®
cYar 1026.53 £.78 256.32 1369.25
ASK™ 2234 65 BAT 306,58 2978 53
GLX™ 202066 10.68 572.86 3804.21
SER 170320 £.23 23B.85 2270.83
GLY 1638.07 5.9 163.95 2184.00

HIS BEZ.51 #.53) 143.27 42335
ARG O7E .51 .58 22728 1304 66
THR 1852 23 £.70 201. 2442 08
ALA 2311.55 8,46 27481 3082 .06
PRO 1625 63 .69 2B0.25 243418
TYR 3644 1,08 202.07 1115.25
VAL 178078 £.51 27815 2374.35
MET 21181 0.77 42.10 28215

ILE 05 &0 a3 158.43 1207.74
LEU 220892 8.08] 386.53 2046 56
PHE a78.07 158 21542 1304 .08
TRP 327 62 1.18 Br.85 430.16
LYS 202832 10.71 570.78 3004 43

TOTAL 2733748 10000 ATBE.22 3644957
DATA ANALYSIS

* Resull : HPLC chwomatogram®| peak area$® standard(1250pmaljtd 7| & &hoq 8 M

*CY¥ A mean the sum of cysteine & cystine

** AS, GLY mean the sum of asparagine & aspartic acid and glutamine & glutamic acid, respectively.
*5 ={2} ofof i L8] 2EFEFRWEHE T 8

*b ={ Result! * (A buffer™ =21 voluma/ injection volume)) sample weight)

*cwau g

- 132 -



of0] At
%2 ofoji

EPY

L |

AF

R

-9,

e

¥e

N
N
ke

i)
o
o¥

ol

AMINO ACID COMPOSITION ANAYSISI

Forea Basic Science Institute / Seoul Center

Sample Name - W5 1% 18h UF @
Date of Analysis start - 21.02.05
Date of Analysis end @ 21.02.16

“r AMING ACID COMPOSITION TABLE

Ak Result MOLY, ({ug/mL}* {nmaolimL}®
Cys 0.00 0,00/ 0.0 000
ASP 627 28 216 168.55 130,40
GLU 179545 618 58,70 34660
ASH 000 000 D.0a: .00
SER 136062 468 K j 30236
GLN 1612 54 .66 6.25 4279
GLY 71191 245 11.88 158.20
HIS 53861 185 18.57 11868
ARG 0.00 000! 0.00 0.00
THR 188057 B.47 48.78 417.00
ALA 33r1.10 1160 66,75 749.13
PRO 15420 0.53 385 34.27
TYR 174752 5.01 70.36 38834
VAL 217417 748 56.60 483115
MET 854 06 254 28,32 188,78
Cys2 0.00 0.00 0.00 0.00
ILE 153342 528 44.70 34075
LEU 441235 15,18 12662 08052
FHE 1367 86 4.71 50.21 30387
TRE 0.00 0.00 0.00 0.00
LYS 634738 21.84 20621 1410.53
TOTAL 2806904 10000 851.23 6458.78
DATA ANALYSIS

* Result : HPLEC chromatogram®] peak area® standard(1250pmedytd 7| & 8lod &S0t
*a ={Z} obo| M8 2AFEFRERR
*b ={ Result? * (A bufferd =T volumad infeciion volume)) j 2 ol AHS# volume)

‘ceay HAHP
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« opmxAb FAA-10. UF B A a4 1% A2 A8 29 41748 ofu]eAqt

AMINO ACID COMPOSITION ANAYSIS I

Korea Basic Science Institute / Seoul Center
Sample Name - no filtering

Date of Analysis start : 21.03.02

Date of Analysis end : 21.03.12

== AMINO ACID COMPOSITION TABLE =

AA Result MOL% | {ugimL)® (nmolimL)] (ug/mL)°
CYA* 166.61 0.87 103.96 555.36 1039.6
ASN 2142 50 11.21 950.56 | 7141.67 a505.6
GLX* 1916.51 10.02 93992 | g388.38 83892
SER 1363.71 7.13 47771 4545 59 47771
GLY 1711.58 B.895 42829 | 570526 42829
HIS 827 .15 4 B5 479.52 | 309049 47852
ARG 37443 1.96 21742 1248.09 21742
THR 1171.94 6.13 46534 | 390647 4653 .4
ALA 303495 15.87 901.38 | 10116.49 9013.8
PRO 720.058 377 276.33 | 240017 27633
TYR 145.83 0.76 88.07 486.08 880.7
VAL 1474 .84 7.7 57502 | 491612 57592
MET 129.90 .68 64 61 43299 B46.1
ILE 151.27 .79 6614 504.23 BE1.4
LEU 160945 B.42 70376 | 536483 TO37 6
PHE 408.75 2.14 22507 1362.51 2250.7
TRP 0.00 0.00 0.00 0.00 0.0
LYS 1671.40 B.74 81447 | 557134 81447
TOTAL | 19120.86 100,00 7778.49| 63736.19 ?T?M.Bﬁl

DATA ANALYSIS

* Result : HPLC chromatogram 2| peak area® standard{1250pmolyH Z|E &oq LHEFHCEH

*CYA mean the sum of cysteine & cystine

** ASX, GLX mean the sum of asparagine & aspartic acid and glutaming & glutamic acid. respectively.
*a =2} oo el FREbYEHHH &

*b =({ Resulti * (A bufferH] = 2! volume! injecion volume)) i sample weight)

‘c=ax 5~
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o oAb FAA-11. UF B A a4 1% A< A8 29 72 ofuieAqt

AMINO ACID COMPOSITION ANAYSIS

Korea Basse Sclence Institute f Seoul Center
Sample Mame : no filtering

Date of Analysis start © 21.03.02
Date of Analysis end : 21.03.12

= AMING ACID COMPOSITION TABLE "

A, Result MOL% {ugimL}* {nmokmL)® jugdmL)®
Cys 0.00 0.00 0.00 0.00 0.00
ASP 133470 543 116.84 BED BE 1184 41
GLU 1820 14 745 170.41 1249943 179415
ASH 789.07 3.25 70.38 53272 0382
SER 1886.03 768 132.14 1257.35 1321.35
GLN 10527 043 10.26 70.18 102 .56
GLY 651.35 285 32,60 434.23 32594
HiS 47455 388 o046 583.03 0 54
ARG 16617 068 18.30 110.78 19298
THR G664 363 T6.75 B4 20 FL T
Ala 330718 13.45 195 45 2304 78 1664 46
PRO 137 43 0.56 10.55 91,62 105.48
TYR 449.67 1.53 54.32 2ETE 54317
WAL 2108.50 a.58] 16467 1405 66 1646.74
MET £48.08 284 64.56 43265 845 56
Cys2 36013 147 5765 40,08 57T6.42
ILE 72570 285 63.47 48380 &34 65
LEU 4864802 19.80 42537 3242 6B 4253 75
PHE 1352 38 5581 148.93 501.58 148533
TRP 0.00 0.00 0.00 0.00 0.00
L¥S 189871 8.14 194.79 133247 1947 .94

TOTAL 2456551 100.00 211054 1637701 2110537
DATA ANALYSIS

* Result : HPLC chromatogram®| peak area® standard(1250pmod)td 7| & ahid (8 M3
*a ={Z} otof o Ma] 2 EFEFDY TR E

*b ={ Result1 = (A bufferd] =21 voluma! injecBon volume)) i ol &} 5 ¥ volume)

‘o= ay HaA W5
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© oftjlil 244-12. UF THZ & a4 1% A2 A8 2419 417 ofo]=4h

AMINO ACID COMPOSITION ANAYSIS

Korea Basic Science Institute / Seoul Center
Sample Name : UF filtering

Date of Analysis start : 21.03.02

Date of Analysis end : 21.03.12

= AMINOG ACID COMPOSITION TABLE

AA Result | MOL% | (ugimL)® |inmolimL)] (ugfmL)®
CYA* 152.12 0.92 94 92 507.07 9492
ASX** 179220 1082 79514 | so74.00 7951.4
GLX** 1681.05 g 54 77540 | 527015 77540

SER 1146.34 6.92 401.56 | 3821.14 40156

GLY 1452.15 B.IT 363.38 | 484048 3633.8

HIS 791.73 4.78 40948 | 2639.10 4094 8
ARG 323.48 1.85 187.84 | 1078.28 1878.4
THR 921.35 5.56| 36584 3071.186 3658.4

ALA 2632.36 15.89 781.81 B774.52 78181
PRO G07.98 367 23332 | 202650 23332

TYR 130.80 .79 79.06 436.33 7206

VAL 126917 ¥ .66 495 61 A4230.56 459561
MET 118.69 0.72 59.03 395 62 5903

ILE 141.78 0.86 62.00 472,61 £20.0

LEU 1493.71 a9.02 653.15 | 49790.04 B531.5

PHE 401.14 242 22088 | 1337.13 2208.8

TRP .00 0.00 0.00 0.00 0.0

LYS 160910 971 T84 11 H363.67 78411
TOTAL | 1656523 100.00 6762.53| 55217.45 ET625.2?|

DATA ANALYSIS
* Result : HPLC chromatogram 2| peak area® standard{1250pmol)™ ?|ZE 804 £HESEHCH

*CYA mean the sum of cysteine & cystine

** ASX, GLX mean the sum of asparagine & aspartic acid and glutamine & glutamic acid. respectively.
‘a=(2 ofn] et EX|ZHDYCIAH #

*b ={ Result! * (A buffert| = 2F volume! injection volume)) f{sample weight)

‘c=ayx 54l
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AMINO ACID COMPOSITION ANAYSIS

Korea Basic Science Institule / Seoul Cenber
Sample Nams : UF filkering

Date of Analysis start - 21.03.02

Date of Analysis and @ 21.03.12

"t AMING ACID COMPOSITION TABLE =™

AR Result MOL% (ug/mL}® nmokmL)® {ugimL)®
Cys 0.00 .00 0.00 0.00 0.00
ASP 103868 530 BaA7 BUZAS 92165
GLU 146206 T.32 14341 87471 143409
ASH G297 3.15 55.47 41082 BE4 57
SER 1607 .08 .04 112.58 1071.38 112593
GLN 7931 040! 773 5287 Trar
GLY 550094 278 2757 IET.20 7573
HIS Ga0.84 3.41 r0.44 45306 704,35
ARG 126.92 0654 14.74 8461 147.40
THR Ai142 A0 Gd.a4 54005 &44.38
ALA 2821 47 1442 167.60 18£0.08 1675.95
PRO 112.83 057 B.6T 75.29 8668
TYR 35960 1.80) d3.44 23473 434 .37
VAL 1662.ET 4.35 130.34 1142 58 1303 30
MET 547.23 274 54,44 Jnd.B2 544.35
Cys2 402 80 152 4B.52 26403 48524
iLE 57934 2.0 50.67 38623 50665
LEU 3912.50 19,58 4217 2608.38 3421.69
PHE 1080.74) 548 12012 T2T.16 1201.20
TRP 0.00 0 0.00 .00 0.00
L¥S 1601.01 8.01 156.03 106734 1560.35

TOTAL 1898377 100.0:0 171053 13322.52 1710534
DATA ANALYSIS

* Result : HPLC chromatogram®| peak area® standard{1250pmelel 7|& 8lo] LS8
*a={Z} oto| o M8 EXIEFDER T E

*b={ Result? * (A bufferd =21 volumed infecton volums)) & Holl AHS 8 valume)
‘coway M A E
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Mushroom Ligninolytic Enzymes—Features and Application of
Potential Enzymes for Conversion of Lignin into Bio-Based
Chemicals and Materials
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1 Jeonibuk Uranch Imbitute, Kora Kesvarch Insbitute of Bioscienoe and Biodechonlogy, 181 Ipairegil,
Jemngeup 54212, Ko seomghumdioribb re ke Tel - «K2-02-5710L51138
Departruend of Bioaywhemns and Biosngineenng, KERIEE Sehond of Shotesbnalogy;
Unaversity of Scaenow and Technaobogy (USTL 21T Capeong-ro, Dasgeon M1 T Kones

Abstract: Mushsoom ligmnolvtic enzymes ane attractive biocatalysts that can degrade lignin through
enide-reduction. Laccase, lignin peroxidase, manganese perosidase, and versatile peroxidase are the
main erzymes that depolvmenee highly complex lgnim struchunes containing aromatic or aliphatic
mobeties and oxidiee the subunits of monoliygne] associated with oxidizing agents. Among these
enazymis, mushroom laccases are secreted glycoproleins, belonging to a polyphenol axidase family,
which have a powerful nxkdising capability that catalvzes the modification of Hgnin using synthetic
or natural mediators by radical mechanisems via Hgnin bond cleavage. The high nedox potential
Lsecase withim mediators can catalyze the oxdstion of a wide range of substrates and the polymenzs-
tirany o Hgnin derivatives for value-added chembeals and materials, The chemomnzymatic process
ity mushroom laccanes has e a.ppllnd: an:ij*jy for II.Frlirl utilization and lhc-dtwal.luhm
of recaboitrant chemicals as an evo-froendly technology, Laccase-mediated grafting has also been
employed to modily lignin and other polymers to obain novel functional groups able to conjugate
small and macro-biomolecules. In this review, the biochemical featunes of mushreom lgninolytie
enzymes and their pobential applications in catalytc reactions involving lignin and i derivatives 1o
oblain value-added chemicals and novel materials in lignim valorization are discussed.

Keywards: lignin: ligninolytic ereyme; mushroom; Laccase; lignin perosddase; manganese perodase;
versatile pereoddase; lignin valorization; lignin bioconversion; laccase-mediated grafting

1. Introduction

Lignoceliulose s a renewable bioresource used to produce bio-based fuel, chemicals,
and materials, Lignocellulosic blomass s an abundant and renewable resource from plants
such as soft grasses; hard woods; agricultural crops, and their waste byproducts, mainly
composed of polysaccharides, These plant cell walls consist of a complex polyphenolic
lignin combined with rigid cellulose amorphous hemicellulose structures [ 1,2]. Since plant
cell walls anc arranged with multi-layers consisting of lignin, cellulose, and hemicellubose,
which have strong interactions with each other, the disturbance and breakdown of poly-
meric strectures are the initial processes required for the utilization of subunit compounds
such as sugar monomers, oligomers, and other aromatic derivativis [ 1,2], Lignin binds to
cellulose fibers to harden and strengthen plant cell walls: Cellulose i5 the main structural
palysaccharide of the primary plant cell wall, and it accounts for 30-507% of the dry weght
of lignocellulose. The second polysaccharide comporient of lignocellulose is hemicellulose,
which accounts for 15-34% of the plant cell wall, The third main component is lignin. Con-
ceptually, the microbial bicconversion of renewable chemicals from the biomass involves
fester main steps: physical and chemical pretreatment of blomass, depalymerization of the
pretreabed bomass, fermentation of the resulting sugars, and purification or distillabion of
the products {3,4]. Other processes directly depolymerize biomass under harsh physical

Appl. Sci 2031, 11, KA1 hittps: // doiorg/ 10 X590 fappd 1136141
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In vitro Models of the Small Intestine
for Studying Intestinal Diseases

Sang-Myunyg Jung' and Seonghun Kim'=*

"Sponins Branch insttute, Koves Feseinoh insfibute of Basooncn and Botechnoiogy (RG] Jeonosin. South Kom,
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The small testing is & digesthe organ that has & complex and dynamic ecosystem, which
5 vidnerable to the rsk of pathogen infections and disorders or imbalances, Mary studies
hava fogused attention on intestinal mechanigms, such as host-microbiome inberactons
and pathways, which ane assocated with its haalthy and dissased conditions. This review
highights e rlestng modesks currently used for simulating such normal and diseased
states, Wi infroduce the typical madels used o simuate the intesting atang with #5 cell
compostion, structure, ceflular functions, and extermal amananment and review the cunment
state of tha an fof i witro cell-based models of tha amall Ftasting systerm 1o eplace animal
rriodeis. including ax wivo, 20 cuftune, organcid, lab-on-a-chip, and 30 cullure modioks.
These models are described in terms of thar struciune, compostion. and co-cullure
availability with microbiomes, Furthermoea, we discuss the potential appscation lor the
aforamentioned techmques to thesa in wire modals, The review concludas with 3 summary
of intestine models from the viewpoint of curment techniques as well as their rsn featunis.
highiighting potential future developments and applicatons.

Wayworty; small intestne, i wim model, ex wive model, 30 culune, di
micrablomes inderaction

modat, b inal glycsem, kost-

INTRODUCTION

The semall mtestine & a key part of the digestive system that bas critical roles essential for sustaining
lide. Bt plavs crucial roles in food digestion and mutrient absorption, as well & homecstass maintenance
wid host-micnobe interactiond. The small intestine has o long tbulee arsduee of 6m-7m in
lempth and an ey diameter of Jom-deme The inner side of the small intestine, called the
lamen, b= ai cpithelial el layer whose microstructiare consists. of valli and the basal crypl. Moseover,
the small intestine has 3 lange surface area around 250mY thus, its vast microstruchure area
enhanoes the efficlent absorption of 2 wide range of smaller mobecubss that resulr from the digestion
of macromaolecules in the stomach, Le. aming ackls from proteins, sugars from pobysaccharides,
glycerol and short-chain faiy scids from liphds, etc (Baormat o ol 1999, Solobis anl Sasnl,
2017} Gut intestines are complex ecoaystemns under anseroblc conddions tha include a wasiety
of microorganims awl are rich b mutrients. Such human gut microbéota are rdevant to numan
health and pathogenests {Tuddenham and Sears, 201% Hillman of ol 2007 Shorit et al, 2018},

Gut microbiomes predominantly consist of bacterial genera, including Faecalibacrerticom,
Hoseburia, and Wfdobacteriinn, even though other main groups of microorganisms, such as
archaea, fungl. proteeos, and viruses, can be abserved (Bedasd e all 20200 These microbiome
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Abstract: A number of studies have utthized blood swaste as a bioreource h}- Ehz':nn.il!ic hyﬂnﬂ}'ﬂh
1o obain amino acids, such o= branched-chain amine acds, which can merease moscle mass or
prevent el boss during weight boss. .‘|.|ll'|uuﬁh a .‘-:Eruli.c.nnﬂ}' l‘uﬁh content of branched-chain
amin acics has been reported in porcine whole-blood protein hydrobsate (FWBPH), the effects o
PWEPH on skelfetal muscle differentiation and exercise function remain unclear. [n this sfudy, we
investigated the effects of PWHBPH on exerclse endurance i ICR mibce and musele differentiation in
C2C12 moase myoblasts and gastrocnemies (Gas) musche of mice, Supplementation with FWEBPH
(250 amd 500 mg/ ke for 5 weeks) increased the time o exhaustbon on a treadmill. FWBPH also
increased the Gas muscle wedght to body weight ratio. In addition, FWBPH treatment inereased
kedetal musche differenteation protens and promoted the Akt mTOR-dependent sagnaling pathway
in vitro and in vivo, These results suggest thal PWBFPH can be utilized as a bioresource to enhance
exerelse function and skebetal muscle differentiation

Keywords: porcine whele blaod protein hydrlysates; Branched-chain amino acid; skeletal muscle
differentiation

1. Introsduction

When slaughtering livestock, blood is treated as waste. Therefore, the 25-3.0 L of
bipod per pig, amounting to approximately 39,216 tons per vear, has a major impact on
water poliution [1.2]. Blood, which accounts for approximately 7% of the total weight of
pigs, generally contains 75=80"% moisture and 15=17% high-quality protein; the protein
is composed of albumin, globulin, and hemoglobin [34]. Although this blood has the
potential to become a valuable bioresource, it is disposed of due to a lack of research on
possible industrial uses and a general aversion (o blood. A recent study showed that the
content of free amino acids, including branched-chain amino acids (BCAAs), such as valine
(Val), isolewcine (e, and leucine (Lew), can be increased by enaymatic hydrolysis of pig
blood 2], In the human body, the 3 proteinogenic BCAAs Val, le, and Leu are inchuded
amoinig the 9 essential ammo scds (EAAs), accounting for 21% of the total pritein content
and 35% of the EAAs in muscle [5,6]. Especially, the BCAA Leu plavs important roles in
the regulation of muscle protein synthests [7-4].

Incrvases in strength and endurance are related to muescle metabolism and mase. Patho-
logical conditions, such as sarcopenia, cachexia, sepsis, burns, and trauma can weaken
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Hydrolysate on Exercise



e x=5-4. Effect of porcine whole blood protein hydrolysate on slow-twitch
muscle fiber expression and mitochondrial biogenesis via the AMPK/SIRT1
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m Characteciotion of Protein Hyvdrolvsates of Porcine Whale Blasd for Extraction of ¥ aloable
Amine Ackds

s i
eanbuk Branch Mnstituee, Keorea Research Instine: of Bioscience and Biotechnolegy (KRIBS), Srongenp.
Karea, *Depariment of Biosystoms and Rioengineering. KRIBE School of Biotechnolomy, University of Science
and TechnalomyUST), Dogjvon, Kovea

Corresponding Author Emadl : seonghuniknbh re ke

Animal bloods are agneuliural byproducts i meat processing industnes. Although the tons of blood wastes 15
not utilized and disposed. it could be o potential biworesouree for reeveling raw muderals or for conversion into
wseful products of higher value products. In this study, we mvestigated the enzymatic treatmient. of porcine
whole blood for extracton of yaluable amino acwds. Porcine whole blood wis hydrolyveed by endo- aml exo-
proteass cocktnls, After the eneymane pdrodysis; the crude hydrolysate was Altrated through activaied carbon
columm to remove dark red color and Maillard reaction products. The filant was formulated to dried powder
form 1o analyee the content of free mmne acids and sugar compounds. The bow molecule compounds analysis
revenled tie blood hvilralysale comtaimed hgher cosilents of branched cham and acidie aminn acels rather thim
other pmunn acid groups. In sddiien, the sugar content analbyzis shivwed monosaesharde sugar consisting of O-
phveans attached 0 porcine red blood cells. Nonsresadual antibiotics domimantly uwsed g livestock were na
detected by eneyme-linked immunosorbent assavs (ELISAS) for analvss of antibootses i the Blood hydrodysate,
However, the 165 rRNA or 185 rRNA based metagenomic amalvsis of mucrobeal commumitics i the prepared
hydrolysates revealed many hacteria specres dominanily belonging to proteobsctern, Nrmicwics, and bacicro-
detes phylum, but it could not détect any yenst and fingi. This analytical data could coninbute the potential
utilzation of @ bloosd bypeoduet for valuable compounds as a baactive supplementary and ingredient in food or
cosmetie procucts.

** This work was supportied by Korea Instifute of Planning and Evaluation for Technology in Feod, Agrnculture,
Forestry and Fisherses (IPET) funded by Ministry of Agnculture, Food and Buml Affars (MAFRA)
{1545021966)

Kevwords : whole blood, vaheable smino acid, blood nedrobysate, blood byproduct, branched chom ammo acid
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L -MS/MS-based Metabalite Identification far the Protein Hydralysates of Porcine Whale
Blood and Its Application for the Microbial Culture Media

Seonghun KIM-, Hoy Kon JEOR!
eonbuk Branch Insiinie. Korea Research fnstitute of Biescience and Biotechnology (KRIBB), Jeongenp,
Kaven. 'Depariotent of Binsvsiems and Bivengimecring, KRIBR Schoo! of Biotechnology. University of Sclenoe
and TechmalogfUST). Dagjeon, Kovea

Corresponding Author Email © sconghuniaknbhore ke

Animal bloods are agriculiural byproducts in mest processing industnes, Although the tons of blood wastes i
ol wiilised and disposed, it could be a podeniial boresounce for bioconversion mio higher value prodisces, In s
stuidy, we pdentelicd the metnbolic compounds m the ensyamtc hydrolysate of poremne whole Blood for the
applieation of mecrobial culture media. Poreme whole blosd was hydrolveed by endos mnd exo-protease
cockimls. Adter the enevmatic lvdrolvsis, the crude bydeolysate was Rormulated o dried powder form to analvee
the comtent of soluble compounds, A total of 287 metabolites were identified through lguid chromatography-
mass spectmmerry’mass spectrometry (LC-MS5) analysee under canonic nnd amionie modes. Owerall, B2
metabolites, including the twenty essential amime soids, were quontitatively analyzed. Other metabolites
mvelved in glveolvsiw/ glyconcopenesis, TOA cyele, ammo acld blosynihests, and ghitamate melabolism were
also detected i the ensrvmatic blood hydrobvsate. Based on these analysix, the blood lysale was used o o
nitregen sowrce 10 the cultre meda preparation for two GRAS struns, Laciodaciliie planterum and Soacillus
sp. B-100). These buctenia showed the normal growth pattermns in the culture medin supplemented with the blood
lyiate. In addition, Secilfad sp, B-100 also displayed suceesfully i anti-fungal activities 1oward pathogenic
fungi strains, Hisephthions capyici. Collerorricham glocosporioides, Frsarimn fuikuroi, and Ovlindrocarpon
deirrngtans, ke the comporable branctivatyvies of the sitmn cultivated in the defimed medisim This analytical
datn could conmbute the potentinl utilzation of o blood byproduct as the supplementary compounds mn the
tuicrihin] culiere medium,

Achnowledpement: Thes work wiss supporied by Korea Institute of Planmng and Evaluation for Technology in
Food, Agrealture, Forestry and Fisheries (IPET), funded by Ministry of Agriculture, Food and Rl Aflasres
(MAFRAN 154502 19661

Keywords @ Porcine whale blust, LC-MS. Metabolie analyss, enzymatic blood hvdredyvsate, Microbial culture
media, cssental amme acids, GRAS simin, Lawbacills plamarum, Bacillus sp,, protesse cockiu]
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_ Effects of porcine whole blood protein hydreolysate on exercise Tunciion amd skeletal muscle
protein synthesis

S Woo Sin', Ci Ho Lee', Jan Song Park’, i Yeon Kun', Chie Yeon Kim', Hve G Jeoag™
Callege af Pharmiacy, Clivmgaem Narlonal Lnfversity, Korea
'f.'im-sprllldrng aulbor-hgeongiremac kr

Prizsemting suthor mpasswordiaicm.ac ko

Ihere bave been ressarch triads fo unilize the Mood waste T bionssources by engymetic hvdrolyeing imo valsble amioe
acids such as branched chain amine acd {BCAA) BCAA inmease muscle moss or prevents musale koss during weight Loss.
Recently, n marked increase in contenis of BCAA fom porcine whole Bood protein bydrodysotes (PWBFFH) waos observed,
bl the efficts of PWHAPH on exercase function and skeletal muscle protem synthesis remiam unkoown. I ths study, we
imvestigsted whether PWHPH enbances phwsical activity and skebetal muscle fusction in FCR méce and mouse myohlast

C2C12 cells. Supplementation with PWBRPTE(Z50, 3060 mg &y for 5 weeks) mereased e 1o exhaustion m the trexdmall and
cvycazcd Dlvnsl e hey el camiciscsinboeed fagigue. FWIMTD also dedocod the oasscke wcigh (Gbiolia astcrior aind

gasiroceniits) per body weight. Furbermore, PWHPH incrased the symbesis of skeletal wuscle proteins and promoted
mTOR-dependent signaling patlroay i vive ard e wiee. These resalis sugpest that PWBIFH enhances exercise function by
amelrEmg skeletal uscle prolem synthess

Keywords @ Exercise [uncion, Porcine whobe Mood prodcia lydrolysates, Branched chain anvino acid. Skeletal nuscle
sy hesis
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Effect of porcine whole blood protein hvdrolysate on slow-twitch muscle fibers
expression and mitochondrial biogenesis by AMPR/SIRT I/PGC-1a pathway

Ji-Yeon Kim, Gi-Ho Lee, Chae-Yeon Kim, Sun-¥Woo Jin, Hye-Gwang Jeong™

Coflege of Pharmacy, Chungnam Notlona! University, Republic of Korea

Skefetal musele, as s heterogeneous tissue. is composed of a large varety of functionally
diverse fiber types. Slow-twitch type 1 muscle fibers contain a high concentration of
mutochondra and mitochondrial biogenesis can drive musele fiber type switch toward more
glow fibers. Leucine, one of branched chain amino acid (BCAA), is known o regulate slow-
mwitch muscle fibers expression and mitochondrial function by Sinl/AMPE signaling in
porcine skeletal muscle satellite cells. Recently, a marked merease i contents of BCAA from
porcine whele blood protein hydralysates (PWBPH) was observed. but the etfects of PWBPH
on muscle fiber type conversion remaim unknown. Supplementation with PWBPH {250, 500
mpfky for 5 weeks) incteased time to exhaustion in the forced swimming test and decreased
blood markers of exercise-induced fatigue. PWBPH also promoted expression of slow muscle
fiber markers (MyHC 1, TNNI and TNNC1) and mitochondrial biogenesis makers (SIRT1,
p-AMPE, and PGC-la) in ICRE mice and mouse myoblast C2C12 cells. These results provide
the evidence that PWBPH induces slow-twitch muscle fibers expression and improves
mitechondrial function through AMPEI/SIRT1/PGC-1a signaling pathway.

Kevwend: porcine whole blood protemn hydrolysates, branched cham amino acid,
Funding Source:

Piselosure Statement : None of the authors have any conflicts of financial interest to declare.
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