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Summary

Recently, not only cancer but also circulatory diseases, such as hypertension,
arteriosclerosis, cardiovascular disease are markedly increasing according to
the change of food habit from traditional to western style. For the
protection and prevention of cancer, hypertension and thrombosis, it was
studied to find active peptides from soy foods and to develop novel functional
food additives,

First, to produce anti-hypertensive peptides inhibiting angiotensin-I
converting enzyme(ACE), screening of ACE inhibitory activity of various
soybean foods and purification process were performed, the soybean enzymatic
hydrolyzate of soybean had much higher ACE inhibitory activity than other
soybean foods such as soybean paste and soy sauce. The enzymatic hydrolyzate
was purified with ultrafiltration membrane in order to remove high molecular
weight polypeptides. The ACE inhibitory peptide was isolated from reverse
phase, ion exchange, gel permeation column. The ACE inhibitory activity of the
peptide increase 140 times during purification steps from soybean hydrolyzate,
The amino acid composition of this peptides was Gly, Ser, Glu, Arg, Pro, Met,
and hydrophilic amino acids(Gly, Ser, Glu, Arg) enriched in this peptides.
Second, mass production of soybean hydrolyzate was mwade by following method :
Distilled water (1,000 kg) was added to defatted soybean 15%{w/w) and heated
at 90C, 10 min, and sample was hydrolyzed with Promod 278(endo-peptidase,
Biocatalyst Co. Ltd.) enzyme concentration was 0.4%(w/w), at 60C, pH 8.0, for
2 hours. Promod 279(exo-peptidase, Biocatalyst Co. Ltd.) was added after
first enzyme hydrolysis with enzyme concentration 0. 8%(w/w), at 55C, pH 5.0

for 4 hours, and followed by inactivation at 90C for 15 min. Using this
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hydrolyzate, process optimizations for mass production of ACE inhibitory
peptides with ultrafiltration were performed., Among the various kinds of
membrane, the GR type, the hydrophobic membrane, had a higher average permeate
flux and recovery yield of nitrogen than HEKLA type or EINA type, the
hydrophilic membranes. But their permeates showed similar ACE inhibitory
activity (ICso = 75.3 to 78.8 ug/ml). As the molecular weight cut-off of
membrane increased, the average permeate flux and recovery yield of nitrogen
was increased, but their permeates showed similar ACE inhibitory activity. So,
the GR60PP membrane, the molecular weight cut-off was 25,000 dalton, had the
highest total inhibitory activity. During the ultrafiltration process, average
permeate flux was increased according to the temperature increasing, but ACE
inhibitory activity was decreased. Considering the next evaporation process,
it was determined that optimal temperature was 55°C. As the initial nitrogen
concentration for ultrafiltration process effected average permeate flux to
decrease, but recovery content of nitrogen to increase, it was determined that
optimal initial nitrogen concentration was 0.87 %(w/w). The final
ultrafiltrate obtained from overall process was mainly consisted of low
molecular weight peptides(83.8 %) lower than 2,000 dalton and had a 1.8 times
purified ACE inhibitory activity.

Third, to characterize the anticancer activities of pepetides from soybean,
defatted soybean was hydrolyzed by various peptidases and the peptides were
tested for the cytotoxic activity on several cell lines, Defatted soybean was
hydrolyzed by 16 endopeptidases and extracted by water, ethanol, methanol,
buthanol, acetone, hexene, a mixture of chloroform and methanol. Among these,
ethanol fractions of bromelain-HSP and thermoase-HSP had significant cytotoxic
activity on P388D1. The bromelain-HSP was further fractionized by

ultrafiltration into Bl-B3. Cytotoxicity assay revealed that Bl fraction had
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the strongest anticancer activity and it’s ICs value was 230xg/mé. The Bl
fracion was further fractionized into 13 fractions by RP HPLC. B1-8 and Bl1-12
fractions showed strong anticancer acivity in cytotocic assay. Thin layer
chromatography and amino acid analysis showed that these fractions contained
glycopeptides and comprised high contents of Asp, Glu, Pro, and Leu., The
thermoase-HSP was fractionized by XAD-2 adsoption chromatography into
hydrophobic (To) and hydrophilic (Ti) fractions. To and Ti were tested for
cytotoxicity on P388Dl1 (mouse monocyte - machrophage: ATCC HB 8065). The
fraction To showed stronger in anticancer activity than Ti and it’s ICs
value was 63.37 wg/ml. The fraction To was further fractionized into five
fractions by anion exchange chromatography. Among these, To2 fraction showed
the strogest anticancer activiy and it's [Csp value was 19.24 ug/ml. To2
fraction was further fractonized by reverse-phase high performance liquid
chromatography into 12 fractions. Among these, To2-9 had the strogest
anticancer activity and it’'s ICs value was 30.60 ug/mé. The fractions obtaind
by gel filtration chromatography were named as To2-9-Go, Gl, G2, G3, G4, and
G5. Among these frations, To2-9-G5 had relatively high anticancer activity.
This fraction was confirmed in a HPLC as a single peak, and it’'s molecular
weight was determined as 1330Da by MALDI-TOF MS.

Fourth, in order to search for antithrombotic peptides from soyprotein
hydrolyzates, the inhibitory activities of soyprotein hydrolyzates and the
peptide fraction on ADP-induced aggregation of washed platelets were assayed.
The cold water extracts of soyprotein hydrolyzate was fractionated by gel
permeation chromatography. Only one fraction showed antithrombotic activity.
W¥hen the fraction was divided into many fractions by reverse phase HPLC with
vydac Cig column, all fractions had high antithrombotic activities., The most

antithrombotic active peak at 60 minutes retention time among several active
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fractions was separated into two different active fraction by cation exchange
HPLC, all of which appeard to be high antithrombotic activity (inhibition rate
of platelet aggregation, 80%). The peptide fractions were further purified
and identified by a combination of automated Edman degradation and ion-spray
mass spectrometry. The sequence of peptides were Asp-Glu-Giu and
Ser-Ser-Gly-Glu. The peptides were synthesized with the Fastmoc solid-phase
peptide synthesis and purified by reversed-phase HPLC, The synthetic peptides
had high antithrombotic activities (ICs value were 485 & 458 uM).

Fifth, the tripeptide His-His-Leu, derived from Soybean paste is identified as the
angiotensin converting enzyme inhibitor which lowers blood pressure. To overproduce
this antihypertensive peptide in E. coli, we constructed oligonucleotide cassette
encoding three times repeated His-His-Leu, and subcloned into
maltose-binding-protein fusion vector pviL-c2 and pMAL-p2 and resulting in
pMAL-c2-HHLs and pMAL-p2-HHLg, respectively. The fusion protein, His-His-Leu fused
to maltose-binding-protein(MBP) was overexpressed in protease-deficient E. coli
transformants bearing pMAL-c2-HHls and  pMAL-p2-HHLs by 1mM IPTG induction and
purified by amylose affinity chromatography and preparative SDS-PAGE. Factor Xa and
a -chymotrypsin was used to isolate the tripeptide His-His-Leu from the MBP-HHL
fusion protein. The digested fusion peptides including recombinant tripeptide HHL
was fractionationed by gel filtration chromatography. The tripeptide HHL that has
same molecular weight with synthetized HHL was identified by MALDI mass
spectroscopy.

Sixth, to develop a novel functional food for preventing hypertension or
atherosclerosis, soybean peptide was investigated for its antihypertensive or
antiatherosclerotic activities In vivo. Effects of soybean hydrolysates
UF-peptide prepared by ultrafiltration and soybean peptide (soypep279) by

modification of the UF-peptide were evaluated their action on blood pressure,
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selected biochemical changes in spontaneously hypertensive rats (SHR). Male
SHR were divided into three groups and fed diets with UF-peptide or soypep279
for 6-8 weeks. Development of hypertension was determined by tail cuff method
during the experimental period. After the experimental period, angiotensin I
converting enzyme (ACE) activity and vascular tissue, and lipids level in
serum or plasma were measured. Spontaneous elevation of blood pressure was
suppressed by the UF-peptide supplementation after two weeks of feeding. After
five weeks of feeding the developement of hypertension was significantly
inhibited in the UF-peptide administered groups compared to control. There
were no histological changes in various organs in SHR fed UF-peptide or
soypep279. In addition, the UF-peptide and soypep279 were effective for
lowering serum/plasma lipids level such as triglyceride and total cholesterol,
and LDL-cholesterol as well as lowering atherosclerotic index, indicating that
the soybean peptide exerts antiatherosclerotic activity, as well as
antihypertensive activity [n vivo. The active site of the peptide derived from
Korean soybean fermented paste for inhibiting ACE activity In vitro has been
shown to be His-His Leu (HHL). In order to confirm whether the HHL exerts
antihypertensive activity In vivo, we prepared synthetic HHL and invsestigated
its antihypertensive effect In vivo on SHR., HHL was injected into vein
femoralis in SHR and then the change of systolic blood pressure in artery of
vervis was measured for 100 min by using poly-graph 1000 (Letica Scientific
Intrument). Synthetic peptide HHL resulted in significant decrease of blood
pressure in SHR, After 20 min of the third injection of HHL, the blood
pressure was significantly decreased compared to control (p<0.01).

Our results demonstrated that soybean hydrolysates exerted antihypertensive
and antiatherosclerotic activities In vivo, which were associated with the

inhibitory activity of ACE and the lowering activity of lipids levels in serum
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or plasma. Soybean peptide could be useful to develop a novel functional food

additive for preventing hypertension or atherosclerosis.
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AE7Ie BAzAY AA FolM AFHA fFego Melol=E 53] t}
e ¥YE Uehilsd, I Jidol oel 24 ER BEEMN Meloj=e AE
85 HElol=2 e 4 Arh3). Azole vla3y 2] FERF ¢ £
A7t F=2 sFHrl. F= Felol 7ed Hetol=e AFAz Bz
2 kotd A EFwhol} Feichwly FogREx sy Helol=st upAy

3

HAMYE HIT A7 WU ARHIL ATH3-5). B 1L

54 Welel=e dutel B3 e 2ok )72 U ¥4l ted, 2)
proteasefol o3t EaHH, 3) F4HI ofalg, 1) KAzl o3t
A4 R AZZ T, 5) BHES Aol proteaseBTVYST W, 6)

(=)
(opioid) HElol=, HEZ zFH Helol= F3} o] 5Fo £8i
(receptor) & F3to] 2 &st= A2} H4As 4L Boles Zol alrt. ugl
4 71574 HElel=g vlastd, dtAoR ol oy s HEelol=
o] vj¥AE S O] ZA] oy, tiE WMo g Folgt F2E e Zo| w

oo tt7lsd & Uetde 5o S% o] 9lcke)

7}. Angiotensin converting enzyme(ACE) # &} ®E}loj=
ACEE: dUs EZEQ angiotensinll®] A4 9 dU7stEd<l
£ HiololA, o mao] tht A3

BetAgS Uetdch A FThud fele]  ACEX 3 HElol=:

bradykining] E3l& )5}

rir m,lu
e,
flo
ilved
4

casein FollA frefdt o] Yo7t Baxo] ri(7-9).

QuHoz RN Ene anBolAel HWelols @B, BUF4
o gol, B4F wFA Fol elstol aesl, ACEAN Heol=e ZS
ACES] i3t Qtg/do] ufe Fesich. ACEE 7]|ZBolido] m$ Y
dipeptidylcarboxypeptidaseo| 22 T2 ®HeElojeJ} o] F49 J]Ao] Hr},

TAE oleldt 7IZE In vitrog AL AsEdo]l e AAYE vehy
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= Rojth. old ACEAF HElol=x FuFEAlAjols FEUN FdE}s Y
Eluy, BT A 2aprt ¢t adE2=2 FI3RoA gy dR
sHE 7 Uehube ACEA S &Aool ol gttt =, nAE-Fel proteased]
o3t B4 Hetol= Folle HAFE AufollA £33 proteaselt ACEo] 2
dto] W] Z 4 ACEX3]¥A S Uehls E}o] =(IVGRPRHQG, IWWHHT, LKPNM 5 )
7b dA=E gt ol mElel=s B ACEX s RElol=of HlSle x]&4)

BE¥E =l olrk(e).

2to] 21 2

L}. Opioid peptides

Enkaphalins(YGGFM, YGGFL) S iglAl ®lEle] =(endorphin)Z} X,
seteA, AddeE, B A, kol UAHo AE, ni2], "B 4
E 5o HBodgo] w2 o|F, Brantl 5(2)o] 1979\of casein peptideZ &
&l #2]8 B -casomorphin (YPFPGPI)o] AlZchwl &&o] receptorZy e}
ol=2A Hzxz RIAFAch o] HEel]=E Kol £HE AUSE o
FRFHTE 2 o F R AR vl
YA ATH10-16). o]EZ ¥ 2 Y-X-F EE Y-X;-Xz-Fo ZEIZRE 2
otk =3, W FHe] zAFIAMEE )¢ FA3 opicid¥A Y HE
| o]lE& ¢ls} Tl FXE VA2
2th(10,11). 53] gluten exorphin A= ZAZEAA] 2 insuling =7} Ho}
Fol UPEACTHIO0). F3] 2ol opiates7t HUALE FTo] BIEo,

opioid peptides® HU&Fo] ERjo izt HEJ Hesdicta Azt

=
—_—

Al 28 opioid peptider} Tio

|y

3

=
—

hn

o] =(GYYPT, YGGWL, YPISL)7} B ad=

3t opioid antagonist Aol Melol=r HEelxld=u(18,6), ol=
opioid88 & AAR Ztx] 9} O} opioid receptoro] ZA{3le] opioide] &
€ ATH(19). olEFolE HAY d5EF S st g & s}
= BE Zte= Zo] wrh(20). %3t casoxin D(YVPFPPF)= EZof Zz|3}:
bradykinin (RPPGFSPFR)A & bradykinin receptor®} Ht-235lo] Hulo)tzte
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Tt 43 A N (RIGYF) HElol=
astA =HE HHol YAEEH AR e

=xz
N
—_—

BAAY o= RAME LAY 5 olen FUHEMY FH¢ sigFelod ¥
al

ojil dF T FAUol wWAHI FUHEHAME ¥ E= ZBYE sl
A2B3AE, HEF, HEHEAF T 24% gd4d HBLo= iz UA

=

HA4AHY oy ARE Y dE2E2A FALMA, A QL ¥

o] glo] glet AL A, AHEY UYEE ==

g 59 ¥aA8ol AM s AEelx FAYsich. IdRE Fd &3
2 AJAAE B3 st 77t £yso] Uk 1 Az, A

AE Zo]r ZAWA} (Cassia obtusifolia L. : Anthraquinone), ¥ (Aralia

gt
B~
tﬂ
g
ﬂl[ﬂ

Continentalis : Diterpene acid), & %% (llex Pubescens : Ilexoside-D),
@ 7}y  (Acanthopanax : 3,4-dihydroxybenzoic acid), 2te¢ (Paeony
ki

Lactiflora Pall : Methyl gallate), %A} (Aconitituber : Higenamine), &

e, LS¥Mol§ So] HIE T oltt, FHM, fibronectin, fibrinogen,

a

laminin, collagen $¢ MIXTFaA w2 MIEXZEF2] recepror?l integrin
2 F2Ed & YUehded olE WA ¥REo] & RDGY tri-peptider @
o] 1 ZZzgof Fosta ort. welM, RGDS T RIGMEE Ze HElol=
= g4n $AEY W oY HolHaiEAd & Liehdo] da A Adrh(2l). A+
9] lactoferrinf-2f& KRDS (8,9,22,23)7} 2 oo} siwxlz, Tolof] £/t



w2 g -casein§2]2] MAIPPKKNQDK, PHLSF 2]z ghwizlel trypsin®s|&E
2% 2|3 RGDLER o] Az AABEE et (24-27).
gt. &428& HAst: HElol=

32 F1} o)A M XE (pacrophage) 8] ©AlZ22 AAwloje] XJ|urg o
24 o]§ F43lth Casein FoA Feistes YBAXEEI HElo|=7) i
AL Qo (25,28,29), Immunoglobulin® ZHE fFeigt izl ealztgx
z HElol =2l tuftsin{TKPR)z} 5 A} 3} slglol =7} o] 5 ghad 2] o)
glycinin(11S) globulin®] T ARHE2HE a5 dch(30). & HCQRPR %
QRPRE= macrophage?] 21218 "3, FAPAET 7, FdLL ol iy W
28, TNFEH Y &3 5o Zrs e AoE veldda, 53] INFY FH|&
A F2ie ZBIFFAAAdz #ZHA=EAok,  ®=E thF conglycinin(7S)

globulingele] soymetide(MITLAIPUNKPGR)E Ee2l€dth(31). E3] casoxin

|

C(YIPIQYVLSR) % oryzatensin(GYPMYPLPR)2 opioid antagonist&Adojglof o]

g2 AzduolA 4tz ut g3l QAbtaS A4l FANE
Z2H O E47b AHslgElz dcrh. $84 @si-casein, B -casein®

>

serinephosphate2t7]7} vte HHBog o]g 2 caseinophosphopeptides ¢l

Ztaol FAE WAstd #gd AUEFFE SU3cH15,33).

o

N

et e e EL Z22HEY FHAsGE ez di
aaA glid, A4Mol 3 thE 1S globulin (glycinin)g acidic
subunit 412712 FA S At MEeto]=rt Fel=lATH34,35). ©@FA2G 2
gl F4E AslislnEd 85 FH2HE =& W&t
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Ab 71ERel B4 RElol=

1) Rennetd] A gjol] 2]&} casein micelle?] £ A] k -caseinC EHE {2
He CUd9e 9] pacroglycopeptide= 9198 THl U 919 &F
g dAztE 28 uvmgas FA2E, 54F5328 & Oz ot

(15,36).

2) para- ¢ -casein®] CHTHE 2] (53] 101-105)7} chymotrypsinX 3 & &
7HXTH(37).

3) asi-casein T E(ojotz 1-23)2 ¥FAE 7 CH15).

4) H W AdF B-caseinfehe] MElo| =7} BALB/c3TIM T A28 S

3 olgolE ABYHY WEllSt ofg BHS Ushde] RaHgoy
2 282 HAstA gt

ol e AEUWA felel Ael¥y Heto|= YA receptord 5
sl LR UE B3 FuEL F2% Eroln, ¥azA WM wzs
YUY el MelolSE TIRE receptor £ FRUYL Fotel 283}

2odch ek Adon} APz Ry sgdd Adel¥Eyd HEelel=g, o

re
1
oM
o
pe3
o
>y
L
Tn

a
f
a
N
1o

%
o

JelEd Helol=ot wsEE HoR T #
2 AZtst= Zo] Elgsich. EE A47A 2AFHA] 42 M2 BEY ME

o
Hepel =7t 20" + A& 7He48S e go9, 53 YarMEY ZBF o

NEThaU el By WelolSol BY Hoje) BAL, Helo|= Ex
g @waTE AIME YA wW HA B FehT F4Eo] HFAo
2 ofW 42BHe Ushieslsts Holth ol wade] 4alx 43
Buol N ofplcatez Ealgel F4uckn Ausidou SEage Ay
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S < gelo|=Tt axTo e Fajy FARFrele BHE do 3
Ho| uwta At =3 f2] ojuxAtB} di- &= tripeptided] F+7F HA
FAAHo|gdod ESH olnji4te] pattern® §E| oln|:AbS EslY Fof
3 Aoz ueht, @ziztz] ofum| Al RO 2 A Hrhe

Hetel=o] FrEo] FAHsictkes AE ol2x g
TH(39,40). B JAA BHA o] HElej=o) FF2 AU yE ¥4
olfd FEE nlxA] oy} olulkit oz, £&F ALY I H

L.
| -
e Feld Aoz Azt

O

ol 4zt e BLEAA AT viste HEetol= FHAGY S KL}
of A7t AAHR] Zstad et 19739 Hopfer S(41)oll &|dto] AZAIME
Z 2 BBMV(brush boarder membrane vesicle)?] Ha|®g& 7just2g4 ofn
4t o Helol= 5 7)ol thEt o] Fctzt VAL oA HAch o]
g A =AU A Helol=2Y £E52 olnjkite] £43= tiE A
g B3t F4EHn, old carrier’t UM FEAIL ExiYo]
(42). 23 FAHAHQ carrier?] TRYU &y, g7 AzATY] Aby]
AZE UYL Yetol=x oW FelZ FEHH Ao tistde ot ooz

THE ¢ 2 EAEY Aot fEfoj=ef AFUFARE TheHol

ARy A Aded, ole AIMEL endocytosisol 23t Fel HEZZ
12 & 23 42 MZAHETH43). AR A S receptor HolA, FAHe

2. iy B2

2 AFdFAet a3 THEFLENE
o] AFAtelE AtmiR™E, vz I FYHUAL AAFHI U= 1) 2
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d2el& Helo]= 4zfe] A3, 5) RFHARAL JteEalol ¥ AR
4 HEefols Az @F Foll FEFH och 1),2)8 FeE ¥E HEelol=
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2 =3ict oo tiE dWiM ¥ho] BaH A [FAY HEE oA
Ao A ztohfo] Helo]=E AT o]E Mo o|-&3tAL phage
vectoro] ¥WHES random peptide library@HE ZAMY £x olcl, AlEZ

o Eojgl HElo]|= o) T}RA L ole L libraryol: B n)x|zixjnt, 7}
F ©de] BAZHES HAA dojy HEelo]=e EFWUEE WPt
oA HElol= libraryd] dF o2 3 4 olrh

A1gsy Helol=g Mdstn 2 72 9 2E712hg WAk FAY U

4 BelEE MEetol=etes BA3] e 22 E wEA #AEE Jvehde HE
olEx AEE ligand?| AN HAEEUEAM BEH + 2} ol M= F
AL o] &3 drug design®Z EE&t agonistl} antagonistd] & Fo] 7|tid
c}.

ttZoz 7154 HElel=9 Azygolu AH2A L AU AHzW
Holle O E4AZEH PH, @ FHxz o3 A Zstoln} BEZY
A (oM E, SAIEMIE, transgenic animal/plant), @ Elo]l= o] &
4, @ extrudertt 23¢E o83 Fz|A wH Fo] AUth2). T it
o delolz=e] H2Al 3 "ol A uetdAEs o Eolvh. AustH EAo
A o]lEe] 471 foldtx] ¢& 4 23, proteaseo] &l E3jH += 9
JlfFolrt. 2822 7t HElo]=e] A F4+ W In vivoll7] Fo of
gt g7t "asich H, AAuolM Hde] SElo]l=rt APHES @
= oded, Zeol wet FFI wdEYHE FAslor ¥t AEEH, WY
proteolysis7} £33 wjollA 7|2 U ZF-¢, HEAY proteaseZ A A el &
tn2H o] A & szt &
liposome3}3tB 84 E4E /HAJ= e o]8Y 45 gt}

tl2 o8 AEANZAY o] &YelE AR sob Tt F, HF oW A F2

Bel(cll: 7158 S8, BAE F5H, V18 #A T/ Holg, £Z=2 Y

g4 HElo] =& emulsono]L}
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A 2 & dFAS225H gdadgel geol=an

A 1A dFEyFoesiy Judgd Hefol=2 e ¢

7h. odg dFEAFoE2RE Fadg B9 €Y

HFE ol &3 AEFFH UAS Yol w2 AMrE Fax 4EHH uF

o
1ic)
}.
0
k-3
B
Me
ax
o
2 o
o
g

L. "obsl Eelol=e] &
Adol A% tiFY Tl ES (F)ed SEMLAT A Azt
A3l 51 PM-10 membrane(Amicon, molecular weight cut-off = 10,000
Dalton) 2. & 3FJo{3}(Ultrafiltration)ste] thFut JiEEsjE2 e AEx}

peptide¥t-& At}

t}. 1x} HPLC +3]

: Ultrafiltration® 8 g2 22} E2-& reverse phase preparative column
(Jai-0DS-A-343-10, 20x300 mm, Japan analytical industry Co., Ltd. )& A}
£3to] 23|15 AdAlstoch RulFFE AS 2023 5% acetonitrile 8o
2 Z3& thd 12% acetonitrile2 127 JdF o2 AEAAE F 403 7}
2] A4 Eel3 3 30% acetonitrile® 187t lineardtA Z7HA171 ¥ 602712

K| A)Zic}, 28|32 60% acetonitriled 3 ml/ninFH52E  612%E 80=71A]



324 3stg9ch

2}. 2%} HPLC &3]
1x} reverse phase column chromatographyollA] @& #2#]5-& ion-exchange
preparative column(Jai-ES-2502N, 20x300 mm, Japan analytical industry
Co., Ltd. )& #1883}y R E AMX|3IEct. Koje 20 oM sodium acetate
buffer& eluent AZ A} 50 mM sodium acetate buffer2} 0.5 M NaCl
solution2 eluent BE 3}o] F32|3lolon foje] ZZL x7] 2087 eluent

ARAMO T FEyFT eluent AE 602 5¢ linear gradientollA eluent BE B}

ol & thE 80E7tx] FFstaleh. old ujSEE 4 nl/win2 ST

a}. 3} HPLC 23]
2%} ion-exchange preparative column chromatographyolld] @& 22122
preparativé gel permeation column(Jai-ES-2502N, 20x500 mm, Japan
analytical industry Co., Ltd.)& A3l H3]E AA|sct o2 20%

methanol & 4 ml/min E& 3t}

u}. 4} chromatography
Helol=o] £ 2  reverse phase column (uBondapak Cijs, 3.9 %300 mm,
Waters Co., Ltd.)& o]&3le Fe|stgctt.  15% acetonitrile solutiong 1

ml/min®] £=2 EFHA 214 neollA FZE=E FFste] EAstdct

A}. 5z} chromatography
HEelojz=e] BEL  gel permeation chromatography column (Shodex
KW-802.5, 8x300 mm, Shoko Co., Ltd.)Z ©o]&3td 2=z|slait}. Eluent®
0.5% sodium dodecyl sulfate solutiong A}&3}o] 1 ml/ning] K08 I =

Al StEA 214 oM FIEE FF, £Asalch
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o}. 6%} chromatography

7}

: 62} A= gel permeation chromatography column (Shodex K%-802.5, 8x
300 mm, Shoko Co., Ltd. )& o}&3}e] AIx|s}AT}. 2oL deionized
distilled waterZ 1 ml/ming] 422 ZeFHA 214 nmojlA] BHEE &

Bt ATt

. Total Nitrogen(TN) &4

D Zb BE B TN 8k ANTEK nitrogen analyzerE& o]-&3lo] EAd3jaict,

. ACE A3y &

t ACE X384 Cushman''2] Whde 8¢ WYog E3stdrt

F ol At 4

DAl F ofmat 242 Chang%‘”al wh3lof uwhgith. A& 0.5 mloj 6 N
05C & HhgZollAM 24X HEgE AJAA A
U peptideE olm|iAt ©IE Fslisle] AAeE & thE, Sep-pak Cis
catridge(Waters, U.S.A)E FTA|A whizl |25 u&x} 823 ML S
AAT A 50 plE sty ABHETI} A EH Pico-Tag Workstation
(Waters)ofld] HZRE & ¥, water : methanol @ triethylamine (2:2:1) &3}

8ol 20 ulE Hrlsto] glo} B WAooz AAzsIAT. AAZH Al 2ol

@]

HCI 7.5 ml g Ao %
=

methanol : water : triethylamine : phenylisothiocyanate (7:1:1:1) Z%&
Ng 10 ul A7}t phenyl thiocarbamyl-ojn|iAto 2 JEX|3AI71E QtA
2} Z¥o] Pico-Tag WorkstationoA} HARXRE  3Flgc}, o] 7)ol sample
diluent(Waters) 250 pulE #Er7isld ARH ARE R3jA]71 F HPLCE AlA]
sttt 22 Waters 510 HPLC system, 486 UV detector, 746 data module

Z o]Foj2 HPLC systemollA] A3 T column® Pico-Tag column(3.9 X

_50_



150 mm, Waters) & #}€3lden, F4F T+ 45TE FA st
Mobile phase® Eluent A(Acetate buffer, Waters)®}, FEluent B(60%

acetonitrile)& zt7z} o] &3}%c}.

7h o8 dEAELERE G Hdo oY

HFE o] &3 AMESY UL BAhol 2 AMEE At JE3HH of
Tl AEZ (F)sd BENYA LM A2 T M2 ES b2
3l B8 A2} soybean paste LU} soy milkE. T} soy sauce’} ACE A3 A]o)
H guon DFoME FAolA Az YcfFrt st Ee] 7H3 ACE
s E/gdo] EUTHTable 1).

. wetzel Welzy 22
L ACE HABAZOIE 32 AR} Bho] ek =2 gAsd M
A £ 348 E2OT molecular weight 10,000 Dalton ojAte] B8
#]Z|8}= PM-10 amicon membraneS A}&35}od ultrafiltration® Al A]3}dt}
O Az} Table 2.2 B Ex}2F 10,000 Dalton ©]5toll A [Cse2 84. 72 Hzj
S tfFut Tt S 140. 780t Ao H4EE 50.2%8 of HNHY
=7} ol % 22 Aol Il B2 Mg FAAR 3t -20

T Y¥&iol Bastalct

t}. 1x} chromatography
: Reverse phase column(JAIGEL-ODS-A-343-10)& o]-&3lA 1x} BAHE £33
o, FAZAR ARE 1% T2 ZAESIL 3 nl# injection 3}od A
Fig. 12} o] % 670¢] S8t peak7} XEH chromatograne 2t o|E
25 238t ZH FE9] ACE M3 BPE& S stch.  (Table 3) ACE A
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2}.

v},

NEP2 F2, F4, F6 E3EolA vlazxy A Uelon 53] F6 2YE2

ICx0] 40.1 ug/ml 2 718 &2 ACE AsiEES A3 o]F BF IF3A 5
Az Az|stalct

22} chromatography

12} 0DS columng AMB3iA A2 ACE AHsj”do] 7M1 &2 F6 EHES
jon-exchange column (JAIGEL-ES-2502N)& o] &siA A4 Rasldct.  F6
SAARE AR 105 552 eluent A &AL A3l 3 @l injection
slod Fig. 29} 22 & 13789] peak7} ZE$H chromatogramd {gitt. ol &
25 F3stedAd 2 FHEY ACE AHEAEYES £ A2NTable 4)
fraction 30] 21.8 upg/mlE 7}3 ACE A3} #Alo] &kt

. 3x} chromatography

;'R Rt st 2e] 23} ion exchange columnoll AMRE| QT buffers=
A& Wol TYstT Q28T 3 HPLCY columne FFAALY Heloj=2
FAEHEE AAstzzE GPC columnE  AFE3}AT).  GPC  columnof  20%
methanol € E&BELUlA £4% chromatogram® EH(Fig. 3) AA 5719
peak 2 F3o| FEHE o 4 AAch  570¢] peakol thEt ACE A3EAS
(Table 5) retention tipe 3 Bo} v]|TA A E=}Ql F6233} F6248EH Eo)

FokTh

42} chromatography

3 £9 1,2,3%} chromatographyol = &z da| Al&F
d Wl R, AR, ol2A4=o o7t FeYE olfslgdon} 4k
chromatography ol ®EAEE AAol 3t= ion chromatographyl} +2]
ol "olxle CPCHRTIE F7IEME o] &3l LTl 3] Zelshe

reverse phase chromatographyE Al A|Stgt). E3E A|82] &o] wlzx] ¢t3,
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A}.

Mg AU BAE ¢l 248 columBrls £4§ columE AME3}7
2 siact.  ole}zol sl E2|3t chromatogram® Fig. 4.8} Zow 34 3
708 peak® FE|Xolth Fel¥ peake| L o] Homg AT N &
EoflA] inhibition rateg &=A3ldony 3 A= Table 6.2} o] F634-2
7t 748 Bgol 2 A2E Jrpch  F634-29| 79 ThE peakBrl ¥
U vuy F2Y Fel= overlapo] EH Fel2A 23 B FHAZ

st 52 w3 & Al¥stalct

5x} chromatography
o 5xtA Az oll A columnlE Fz}2FE AL gel permeation chromatography
colum& A&7l £z} xlolof o3 S F3& 4+ gdch o
AZE 29 Fig. 5. o)A} o] F6342-A o} F6342-BE FPony ACE A3ig
A& Table 7.04 2} Zto] F6342-B7} inhibition rateZ} TNo] 1.8 ppmollA]
12.3%2 4] F6342-A2] 8.2%H.C} &Yoo) w3t

3ol 2 A Re FAAZSIY E¥stact

#HY g2 "W, o ¥

o _

Ao

6} chromatography

5% column chromatographyolls] @& FZAZAZXEole sodium dodecyl
sulfate 7} EASI22 ol& MAsi: mmol Besjth ol skl 53
column chromatography®2} U3t column& o]&3t3 4l Ruj2 Z2HF45 A}
gstoict  E2|3t AE EW(Fig. 6) 6342B-1, F6342B-2, F6342B-32] & 3
78] peakE ¥ o & F6342B-30] 713 #Ado] &olti(Table 8).

. Chromatography A A% ol u}£ ACE A &|&A] ula.

Dz} step M2 FAst d2 £HEY ACE AMBAEE vebd E Bd
(Table 9) A2 HA[thF2} 7l Eol= ACE H3|E/do] 140 pg/ml o
2 Jelton) qejoizfof ot 84 wg/mlo® FrHew ¥ 23 £4 871
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A of 2018 = Frstgch.  TRE 32t 23ENH 53 ZHEVRAE BE F
7b7b axdetel. a2y 2 F 6x1 3 EolA = ACE Asli”/do] 7.8 ug/mloll

A 1.0 ug/mloeg 2 Zog 7hAsioic)

. 7} column chromatography?] step'l olmj:=4l F 4],

P 27) g9eiztel 13} $AB(FE)AE RE ofnliato] T} Eajsigion 2
At ZH &M= His7h ZEdsH AR a2 EFE e U2 otnjiito] HAH
dA vl FHA7L o] H AE AL 4 ok HF 6xFAEL Glu,
Ser, Gly, Arg, Ala, Pro, Met& 3¥§3l= peptideEA] A ojnjiAlel

Glu, Ser, Gly Arg& Zt319l= 53 & HotHTable 10).
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1.

A 2 3 YAZAE o T HElol=g] HFALY TF

ks

a3y
7t €2 Fut st EY A4dF Az
D X E bRl ES th 2t Zo] Azsiedch zZ A4 1,000 ke
o] Eo| e 2 ton &9 FAFHZR 2t dT HA)FL EH4E(20
meshB3H2) S 2t2b 300 Kg T3t anbstdaAM A4 1,000 kg& F7t=
Eolslo] HA|jEUY ST 15%(W/W)E ZAstATt  90TA 108 7ty
3 F os0cE2  Pdzstgch o|RAE pHrt 8.00] HEE Y F
endopeptidase ¢l Promod 278 7] ¢l 0.4% FUst 2A] 7+ F A szt
1} FAEsi7 BEEd 55C2 Yzigt ¥ pHE 5.0 RAJ}A
exopeptidaseql Promod279E 7|8l 0.8% A7l 4A 75U EAFSIL
237t BEET 90T 157 7tdsted A4S A¥A|Zch
U WSS ol &3 Welolmel iy TR

: 3+9]od 2} system plate and frame type®] ultrafiltration Lab unit-10
module(DOW, Denmark)of 0.0336 n’e] 3rejoiz}ute settingd}od open loopit
Mo dAstdch. AEE T Fd SHEALTE ZE GRETNA,
HEKLAS] 37121 FH<eHTable 11) 671218 S F21ad ¢eofzzt g Ah&s}
odtHTable 12). A& 100 g2 2x} FF< 3,000 mlofl &3f3}ted Feed tankol
Y3l %4 vater bath® ZAHslq 22X E 45CE LA3HA A Al Zch &
Q] 2A] ol Al L outlet pressure valve® 2 bar® 1A3IH S
o, pump speed= 700 rppCE T AFSIACE H, ZH AP HFo] FURZ
A Bo BEFAREE EFstdon, Aol Iyt F otz Mg 22 1
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A7E o)t MASt] AW 27|9) Be WFTigol HBHES styict
FEARFEE B F2i5]e ozl Rol 2o} A AReR e
232 (L/m'/hr) FASIET 9ot FUR ZAolAM AAHY 2EE 35,
45, 55, 65CE wa|sty ztzt 247 3rejodz}sleict, ojuf UYL 2 barE
sl Trjele] HRFTARS, A H4E, ACE ABYS EHsta,
3¥3(TIA)o] 7MY 2 & A3t 23, A 24 ¢¥&

o
ot

2 bar® A3t 3,000 ml2] 22} FHFol AIEE 100 g, 200 g, 300 g, 450
g 600 g0 el Abstel sl YUY WHoET HNF HEE FAFstACh
£3 439 2EY AR SN Yol Fels Yol XS 1.5 bar, 2.5 bar,
3.5 bar2 Z7HI7IEA 471t e WHos HA gy ARstact

o 4l Belagel X3t
C AZY AT LRI YUt Welol2e) A EeB
e HAs sl Bz AY HAsol A press filterZ 13 43}
stelth. ejodz} z2AE A7A HRY FHZAEL 72T plantg M7
§49)0J 213 2] (DOV, Denmark)E Algstod 223} shaic).

¢

2. 74325

7b. H A e F5 A3

Aol AH8E thEY RS YRS FEo] 10.0% T

O

ox
A
flo
¥
n
oX,
.}
2
m«z
uldJ

5o} foulingE do7 FARES
2+427|0, H Aol ulalAl4(Rejection coefficient)7} HAA thidH &S] 3

tolx] 7] wfFolth™®.  ACEAs) MElol=e] HS tRE 4454 HE

-+
Mo
e
)(("



ol=8 RIEe] goy FHIole 4 MHEllEx HUFE I 9lo] upej
typeoll whet ACEA iAol XfolE 2 Zo] of=idct. HEA} FIFF
2}F4-2 GR typeo] HEKLAL} ETNA typeo]] B]3le] |23 £2 FARFLEE X
o 14.0 L/n’/hre] & BATHFig. 7). ETNA type®] -9 7)ol bz A
e BRH4E RAXT FU o]FoE 23|83 HKLA typeol ®l3lq &2
F4 Uehiigdeh g, Zb A zhdE Eilele] AaksT Fxlo|E Holx|
ool U A4 wiHEE EAdon ute] FFol &7 Aolx IR Yotk
(Fig. 8). 2ol FFol &% olrt 3z e A A8 HEelol=st &
34E& NS ez FRHASH, A Zo] met INgZ7H €335}
e A2 A22l peptidert welng AR 42 FEI dEL
2 AlR"ch g, gtejojziute] FRFol whel ACEMBAEAEE S0l B
o]z QiattHTable 13). Z2ju} 7zt &jojzute] FFol ulet LI ¢ole
Th4 o]zt Qlo} GREIPP ElRio] &otow, wietr FAsHEAG(TIA)2 si¥
3 o]l 7 ol AT 4 JteEEE FE ACEAM3HEl| =

2 Aaksls] 918 HA) vejodTuio R GROLPP ERIE M shach

DA E A gheloi2ut GREIPP(EH 213 25,000) AME3t 23 ghelo
3 SAR2AL dAstadch 23 oozt A 22§ A ¢t 4
Col A FFF2F42 ACE Aai®E S vlastdrt 24

= +5 F71elden, 344 Mg

Toll A 1C50=54.0 ug/ml 2 Arjz e
oje] ZxolNe HA W& ¥PE Bt 35T ojsty
% plantgigle] e fFHMe n]BE LFo] A4 H 4+ 2dod
Tolgd Z-¢ 84 Z4rt fedch E3 3ozt FHol¥ 5533

[

S 2Y of S5CI7F E&AY Zog zmictredct 55To|A Fatoe] A
3482 46.0 %321 ACE ICx%=71.9 ug/ml, 384 52.48 1.8819] AAF
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ch.

2}2 B YcrHTable 14).

HA Ness 43

D AR wETF A4 YW OACE A3 e uiale 43S dolR
7l f13l A EEEE HALEZ/IELE 0.3%0lA 1.8%71x] 2t ooz}
g AAstadch 243 greloj2ii] BEFRAREE 527 HE5E FolA A
A% 0.3%0)M 22.4 L/n’/hed] Ho) BEFFAR4S BE3 oluf 44, 0%2] gt

WY 3488 BATh A AHBYS BE wEold HSY ol vehich
2 4 Wael R Melde] AasET HS4E Wols BY
ol glom, EY WAFE We4S Hegol FOHNE oS 4T B4
Hol B4HE A4e Hrie PPN Hohgte A "ok 24Y

0.87%0) A Ztizte Bach oluh 91.4]1 L/n’/hre] BFE3}

=
on, ¥Ae AAHFTIE 184 dcH(Table 15).

L 4RY HH 2x9 SEZACA pilot scaled] TAANHAE A}E3}o]
3n g MAsigc wol Aol &AL 1.5 bar, 2.5 bar, 3.5 bar
2

el
L)
o
2
(T
o
roi
Hu o oo
i
ok
Nl
—m
i
Jo
Jp
(lo
]
(Sa)
o
2
2
X
>
[da]
—
3
>
e}
1o
e
=

otzto] FZA3s| dolites A8Y ZFee 238 d¥o] HS+F I FUARS
o] 7ZtAst= #Hsko] QlojA 3. SbarKCT} 2.5 baroll M Xcf % 4

?l oz MM} oluf ACE [Cso 63.0 ug/mlE 2.3uie] ZAFEE K
CHTable 16). ojA&tz} Zto] MAH 3stelodzt ZAL plant scaleo] AL o

Aolch

op. abdH LelZ e HAs
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D A ZE YR F I ER Y YAt Melol=e g EeF
3L 233 stdct. Bz A A Ho] YA press filterE 1X} o2}
sttt olm] ozl 2,700kgE Fom AP E 4SS 39.7%AcTh el
2 27 oo A7 MY FHRIVES 712 plant-§ MITRL A2
2} (DOV, Denmark)E Alg38ted 2|23 st =
2% 55C, ¢ 55 bar® AL EHEExE} 2,000 daltonz} 50,000
dalton®] GR type 2re]od2}uH(polysulfoneA)ollxe] BFE2HG423L fouling
parameters, ¥ ACE A3j&4, whild IH4g A 5& vlzstadch ¥
TA}8F 2,000 daltonQl ZheJoizput-s Aggt B9 HAFAREL plugging®d

Bog F43] Ztastded IR 50,000 daltond] B¢ Hj2A & B
FEIFES FAIstolct =3 ACEX3 FEAHY ALz 2 50
dalton?] ¥telozimto] 14.7 x 10'2 AHth o2 Ko} 37 gtejoizintez 7

st

27 2¥E BE 10w, 24
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.

c}.
DM EFo| thEt In vitro HIZEA A o7 HAstgrt o] o) ARRE M

oy TR AP E BALES AFRSIA Rk steEsiES A RSkt olnf
Al H o Frh JpeBa| g Ak Table 179 Zth &3] o2 20

g2 100 ml
o ZR4ol BE A1 F 121 ColA 1587 X elslo] Buing HA

‘dAIZiTh

Eetol2 2 5 N NaOH®} 2.5 N HClE o] &3lo] ztzh bl Ba] a4 23 pHE
2 T 1% thilsieFaaa g Ut XA oA 2412 B THeEsl
2 Axstdct. JheEsi T ¥ 100 CollA 1587 ekt A4S BEY

[=3

Q5 AAN SHeRele Bttt 4Rzt TY ARE 7000 x gold 20
>
[¢)

o YUEEE slof AU AT 5 The F2ol A1geis) fls) 522

gejol 2o guj 52

z+zto]  Jl4+E3slE2 water, wmethanol, ethanol, butanol, chloroform+
methanol(2:1), acetone, hexaneC & F &3ttt 7lxEs]lE4 FAC 20ujo
sl BufE Yol 24X T A3 Al F Vhatman No. 41 filter paper
S olgsto} Bulo] Holgls $Ew sttt oldA ol ARE 55Tl
zolga 22te sleelEe gojrzEEe

ol

rotary evaporatorZ o|-£3}o
FAAZSIY YERHstAh

etols gl £2Ee) YAUY 4
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+ P388D1 (mouse monocyte-macrophage ATCC HB 8065)o]git}. A¥of Al8dH ¢
M EE-2 10% fetal bovine serum(FBS)-& 3X%'3}= RPMI-1640 uwjjoted ZFojja 37
T 5% CO; incubator WollA]l Ath, FA|3ldct MHIEZEL 96 well microtiter
plateo 1 X 10* cells/100 ub/well®] HE2 EF313, 2z HEeloj= A8=
microtiter plateol] ulz] £3FH M X L6 100, 250, 500, 1000 g/mle] %
2 Arlslgden o ¥ 37C, 5%8 Ao wigstdrh  Z well?] X EF g
2 HE 9 AgE ZHst 200 LE WAt BT 72 Aol AA wigE A
&3t F 7 wello] ujF ArA S H AL 0.25% glutaraldehyde® 1027 A2

f

_l

oAl RFE Mt AFF sl o3 AHH MEESS 2% ool
=9l 0.2% crystal violet2 2 102t |31, AlE T AZXH ZF wello]l 1%
SDISE 100 404 A oM MAE FEHATH 7 welloly 328 Mg

EZuT ELISA reader(microplate spectrophotometer)Z 540 nmollA] &3}l
Tl 540 nmoflA &£3H FHT &= Aoldles ME 2 wigstA Hcoh, 8=

T FABEE thEa 22 A& o83t Altstalch

As90 in sample

% Cytotoxicity = ( 1 - ) X 100

As40 in control

BEARY ¥oazp £4-2 3bE A@ste] A 2tk oF eEIE
2 guiFE Helol=of ozt oy A ZUE 24 Z = Table 18 of o}
ElLlelTtt. Table 5 ol & 4 QlXo] thermoase-hydrolysed soyprotein(HSP)/EtOH
extract, bromelain-HSP/EtOH extract, esperase-HSP/EtOH extract, protamex-HSP
/acetone extract, subtilisin carlsberg-HSP/hexane extract?] -2 t}lE Jl4+E
52l BujFEEE Euh of A UEiden, el "ol 2
thermoase-HSP/EtOH extract, bromelain-HSP/EtCH extract%— IR A T A Ay

o] A 2= o]gslalrt
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gh. ¢ MEloj=2] P
oz gz 22 JMFEME F 71 #Ado] &2 bromelain/EtOH HE}o]
PM-10 membrane (Amicon. M.W. cut off = 10,000)2} PM-1 membrane (Amicon.
MW cut off = 1,0000& o]&3ted TAAE FsIG I o]
Ultrafiltration® 2 e +8 F Aol 71X 2 FH(B1)E 7 H%

(o}
A
T

=4

i

Y

'~

chromatography, #}Z:chromatography 2|3 ion exchange chromatographyZ

sste] A st 3¢t Helole 2#o) glycosylation K& Helsladcl,

2. A3 +PA3}

7}. Bromelain/EtOH 3}¢t S Ejo] = o] A A

1)} Fractionation by ultrafiltration

oy BulR & e E § 7Y BAdel £ bromelain/EtOH HElo]=
£ PM-10 membrane (Amicon. M.W. cut off = 10,000)2} PM-1 membrane (Amicon,
MW, cut off = 1,000)& o] &ste] &o] Fu|7} dto] H= AF7A] ooz}
2 A4t glo{ S AX g ¥ bromelain/EtOH S Elo] == Ex}3F 10,000
o] AH(Bl), =xI3 1,0002} 10,000 Ale} (B2), FA}&F 1,000 ©o]38H(B3)2] 3&HL
2 oz, 7 S¥ol tiste] ¥ E FelMd P WhEez EAsta
T} AMIZF P388Dlo] thsl RUFAEE AP T AzMFig. 9.) A 10,000 o]

200 wg/m€O 2 LIE}VICE

2) Bromelain/EtOH Bl 2# o] &4} HPLC 48}

£

A
o]

a8

D Ultrafiltration® 2 U 23 & ZEAdo] 71 &2 &% (B1)2 7IA|x

HPLCE 4#slgt}t. Column® = Delta pak C18 (7.8x300, Waters, USA)E o]&
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St 3, Al 5= 10 mg/nlE slglon 200 48 2 injectiondto] 214 nmoilA]
o] & detectiondlgit}. -Buj2+= double distilled water®} acetonitrile o]-&
33, 0.1% trifluorocacetic acid (TFA)E A7}sladct. $£% 2 nl/min®E
slHA], stepwise gradient® 0 ~ 72% 7}X] acetonitriled 32% ¢t Z8Fg

th. BF 132¥oZ ol Ztzte] E¥S Bl-1 ~ BI-1328 HwsldI(Fig.
10.), oAl 2 8o chste] stdgy 24 AYE AAstgt. A XF P38sD1
of chal AP S LY ZA3} B1-8 Bl-12 ¥8o| 713 2 yUBAH S BY
& dohuigitt (Fig. 10.). o] ufe] ICs gt Z42t 310 pg/me 2} 210 pg/we o]

ch.

3) Bromelain/EtOH B1-8 @ Bl-12 ¥ 2] o}miat A
Dotmliat 2 £4E HPLC &8 3 #do] 7MY $atd B1-83f Bl-12 E¥oj
thdted At TteEel wH o AFsiact. ZHzte] Aol 6 N HCIE 200 %)
H3, N gas® FFT A F 150 CTollM 1AI1Z5E 7hegafstoict. 4 7hd
7 e ¥ A8 S pico-tag HPLCE 7} HEjol=

BHeol olnmj=it 2AS BaAgiadrt o] mf, HPLC ZZA S Zeluent Ad:= 0.1%

il
-
3
Hﬂ
Hl
2
i
>
Y
_‘:L

tetraethylamine®} 0.6% acetonitrile® 1.4 mM NaHAcol] *=o]3, eluent Boj:=
60 % acetonitrile® Tt5o] 1882 %S¢t eluent BE 100 %7}2] linear gradient®
el ¥Y Helol= T BI-83, Bl-129] olujkxit 244 EAEE
Table 19 2} Zt}. Table 19 oAl & 4+ Ql%o] B1-82 Gly, Pro, Leud $eko]
o}, Bl-12+= Asp, Glu, Pro, Gly, Leu2] #8lo] migtl o|Z i) sletdAS 1}

EllE MEl)=71 2 4474 HEIER Hojdss & + AUdUrh

4) Bromelain/EtOH B1-8 % Bl1-12 =¥ ¥F A ZnlE 1)y
e A2alE e 3¢ HEelol= B glycosylation {85 Hels)y]
2]3ld £3¥sledct F BHE silica gel® coating o]+ thin layer plate

of B ¥ phutanol, acetone, acetic acid, waterZ 7:4:2:4% Z3} &oj= A
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AAZch  30EF<¢ AN B¢ F AR, SElolE RS Yolr ] 9%t
ninhydrin Aje}z} @& ol 7] $43F 50% Fat Sl 7t7t ER3j] WHARE
¥l Fig. 11.). Fig. 11. ollA Riuje}l o], B1-82} Bl-12 ¥¥2
ninhydrinz} 34tel] 25 vb-g-& UElch ol UBAEE Hoj= HElolE £

Ho] glycopeptided Zlolzts 7Hed& Al F&= Zolrh

5) Bromelain/EtOH ¥}¢} slelo]|=o) EA

st Hefol=2 FAR BI-8 2Y BI-12 FULS BAlRE

° 10,000 o]*to]x2
glycosylationo] Xjo]Ql= macromolecule® 7!
Haedels wWE  oegel A& e
bromelain/EtOH #E}o]= Hrhes, £ C}E

thermoase/EtOH E}o|EE A& F ™A S EAMsiac)

) XAD-2 &2 A=ZuiEIeuof o3t 444 HElo|=2] £

D thRE el BEE zte HElolEs £448E UERIEE Table 17 o4 7}

¥ 52 Hega} 52 YUY E Hols thermoase/EtOH F&Fof ths] XAD-2
Zx gZolEdwfEE 85t XAD-2 nonionic polymeric adsorbent

{Amberite, Aldrich Co. Ltd)E& glass column (15 x 300mm)ol] &3l 43830

2H W44 2U a4y £HS otk DM AR} resinoll 83 ST

lny

£ 317 23l ABE 12215 £ A7 F HOE o] &3l A4y 2HE ¢
3 3 ¥ EtOHE o] &3l 444 2L derh o F L 747 o3z
(Whatman No.42)E o]&3}o] 120 mmHgoll A ZH¢teqz} g F 2F HH7]E 50 Col

stoll A Zetsd F WFSARAA FAEY AL 2ls) ol &sigict

2) Thermoase/EtOH A4 Helo|c BEHeo] 3totrA] B



D XAD-2 B ARniEIMEE ke F Y, § 44
4 BEITo) W44 UMY yoaudes 2As] gt A wuy
F<¢] P388D1 (mouse monocyte - macrophage: ATCC HB 8065)- o]-&3}act. A
o] wig} AlgH7E WHS dollAMet At BE AEE 3tRos A¥Y
FUS ek BA 6217 Aol 0.2 Cisvell o] *H-thymidineg A&7} Eo

Bujtl @2 F cellular DNAo]l *H-thymidineo] 45+ FEE Z3goe
UM o] chgt MEZEFES AdstAch olol thd ZAztE Fig. 12, o viehd
ot Fig. 12.. ol K& 8ie} Zo] To FHoAM of¢ £ BH S viehiy
ojufe] ICs valuex 63.37 wg/meQ] WHH 24 ¥ Tiojrs A ¥AEE el
Ljx] oteltt Too] AL Bromelain/EtOH 3¢t slglojl= o] AA A Kol A

Brt g3 52 Zlojth uweld To 28 7HA Xt A8 S AL AA|zich

el thermoase/EtOH

A

4“?4»

|

r:‘. ot M

X

3) Thermoaseo]] £|3t 73 = &3

Thermoaseol|] 2]3t F A& Jle@3l=E SASI7] ¢8lM  trichloroacetic
acid(TCA) FAYEZ ol&stgict. 7te&EslE 400 mgoll 40 nlo] HO0E YA 20%
TCA 40 m1& H 72 F 10 nin FXj3tHTh ©]& 10,000 x gollA 30 min VA&
el T olel AL Tk 280 ol SBEE ZAstaArh olo] thE standard
2= bovine serum albumin(BSA)E oj&s}gi oo, FFIZT ML Fig. 13. & Zr}
28 5. o REFNE o83 JtEFAEE vHlastdE o Jteds Y v =
= 41 mg/mlol gl JheRs] ¥ $EE= 54 ng/nl €& & 4 ot olAE v}
483 Azl To] 5 xE o]Ldlo JIEEISS AAb] E A} 32%US o
_/F.

l“l

4) Thermoase To A4l Helole BEl] o|2u% I ZnlE ey
: XAD-2 &% AZTojEdim|o] 23 A4 MelolT HHel To £He stoty
Ado] 7}A &ok7] wZoll o]2 7}A| 3 ion exchange chromatographyE 43338} 5

2802 rjr] Eelstedrt. Ion exchange chromatography= FPLC(Pharmacia Co. )
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£ o]R3}l¥E 1, buffer®X Tris-Cl pH 7.52} Tris-C1 + IM NaCl pH 7.58 Z A3}
ot} Column& Q-sepharose (Sigma, fast flow anion exchange, functional
group: -CHN(CH3)3)E 71X|3, Z}Z}e] A|Re] 5E 20 mg/mlE UE F 2 nl &
23l 2 nl/ping] £E2 ZAFHAM 215 mmol|q FF=E FFsldch o] of
NaCl concentration2 0-20 min %92 0%E 20-40 min%Ql 100%E &o]3, 40-60
pinE¢ 10055 |2]A1Z] F 60-80 min Tt ThA 0%E 3sloict. Azbe Fig. 14,
of Uehd Zzp Zr}

5) Thermoase/EtOH To AM|B-28E52] & A A
o)l ARnEIYEZE 2 Tod 5708 peakE Z+Z} Tol, To2, To3, Tod,
To5 2tx sldem ol zzt XAD-2 F& A=ZutEefnE 2| g4 o
g AAAZACE @2 MFAHo|BE HOol o] HA &&E L3, Tol, To2,
To3, Tod, To5 fractions&2 XAD-20f Fzlsjo} wolglA =Hch AE8E e
FHAN F HOE o] &3l @& AHASIL EtOHE o] &3l do] AHAH Tol,
To2, To3, Tod, Tos £¥& @it} olZ o2x] (Whatman No.42)E o] -&3te] 120
maHgol A Ztoiz} gt F AFZ &) 2 50To|slol| N ZAUAR T EEAZAA

g 2 2% AE R o] &3lrh

ghid
%

6) Thermoase/EtOH To M|F-EH &2 U d &4
Dol 2n¥ AZolEdey] RHUEL D2 Fi AZRolEIgNE g2 A &
=z 23( Tol, To2, To3, Tod, To5)8] UYL &I ¢lsliA o Wy
W 3L 39] P388D1 (mouse monocyte - macrophage: ATCC HB 8065)2 ©]-83}aict.
gAY FAHL olret 2 WS AH&stach. ZF A& & wmicrotiter plate
of ne] 3" MZ&do] 125 250, 500, 1000 wg/me & L2 Hrislglon
3 F 37 C, 5% C0p -27] UollA 7242 F wigE et 2 2= I &Y

IZ W A2E TSI 200 LE UFoHLE BE AMee S AY F 3

rlo
X

FUE 2stdct 2A 6x]7F Mol 0.2 u Ciswell 2] *H-thymidine® A&7} S0
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7} $Enjtt Y& ¥ cellular DNAO] *H-thymidineo] incorporation E:= AT S
23 MEEL S AAtstdch TolS A2 To2, To3, Tod, To5 2] 47§12
fractions RFofjA] et S B T2 [Cx value = 217} 19.24 ug/we,
352.99 ug/mé, 372.69 ug/wl, 756,39 uz/méoleit}, O & To2¢] 3¢ty Ado] 71+
£ o2 Yelton A3 Fig. 15 oA H: uje} 2t}

7) Thermoase/Et0OH To2 & o] Al HPLC 43
Pol2u¥ ARniEdE FHE F MY Bl £2 To2 £¥E A 94
HPLCE 4~33s}it}(Fig. 16). Column® 2= Delta pak Cis (7.8x300, Waters,
USA)E o] 83193, sample HE= 20 mg/nlE St o™ 200 1€ A injectiond}
214 nnoll A o] & detectiondlH A 12 F¥E & 22} B33l tl29 S5 AHT Al
BV 2|3t A8 ARSIt Rul2 = H0%} acetonitrile2 §<4 2 wl/mino &
ZaFodrt. 4 0~10 nin%s ¢ 10% acetonitrile isocraticstA Ea|F & 10
~50 minZ}A] 90% acetonitrileo] =& gradientE F<ot} 1% tir] 50~65
ninZ}A] 90% acetonitrile® FAAAH &£ F TlA] 65~75 ninZiX] 10%

acetonitrile® &% 3}gct.

8) Thermoase/EtOH To2 G4} HPLC M| E2H 59 stetad AA
© HPLCE 3% &8l thaiA FU-—AE S =HAstr] flaliA] dolAel o] 9
Wiyl ALl P388D1 (mouse monocyte - macrophage: ATCC HB 8065)-2 ©]|-&3}
gt Z} A]E%= microtiter plated] olg] &5F3H AT ZMoj 31,25 62.5, 125,
250 g/l & 22 BrlE]gden O F 37C, 5% C0; 827 oA 7241 &
ob widsldct. 2t £E9 HEEH2 MIT U ARE ISt 200 LE giFof
Zch BEE Alge S AYE ¥ ¥IgES #stAch &4 641 Hel 0.2 p
Ci/well 2] *H-thymidine® Al&7} Soj7t $Enjc} W& % cellular DNAY]
H-thymidineo] F+HE FEE FHYLZH HEEAHL Axsiart. o £

To2-9¢] gt Ado] 713 AA Vel on o]2] [Csp value:= 30.6 ug/méo|it}.
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Z} fraction®] 3}t el xlo]7} 62.5 pg/mbol| A F3o] FEHEEZ o] FXrofi
o] st S Fig. 17.o] VehdAc)

9) Thermoase/EtOH To-9 2¥of tfd} gel filtration chromatography

o] Aol o3 71E w2 BEE MAle To2-9 L gel filtration
chromatographyS o|&3lo t}r| 2z|stgc}t. Gel f il'tration chromatography+=
FPLC (Pharmacia Co.) system-& o]&35}% 3, colummZ= 3,000 ~ 70,000 Da A}
olo] F£xz}eke] HM2]E 7}x]= Superdex 75 (15%X300. Pharmacia Co. )& o]&3}d
c}. 2oj2%& double distilled waterE ©|&3}¢111, flow rateE 0.7 nl/ninS &
3l ZF9Ur}l. sample 5= 10 ng/mlE 31993, 214 nmollA] detectiond}sd
t}h. Z2ElA To2-9-G0 ~ To2-9-G57}A] t}A fractionsS o olof gt Az}
L 29 Fig. 18. of Liehdch

10) Thermoase/EtOH To2-9-G 2Xoj ctfgt shelztAd
: Gel filtration chromatography?] Zzlo] 2Js] ¥-& To2-3-G0 ~ To2-9-G52]
THE TR FEBAEE BAT A e w¥E MEF<¢ P388DI (mouse
monocyte-—-macrophagel ATCC HB 8065)2 o] &3leix, A2 glofrie} Zal
gt S AbRsladct. ZH AlR picrotiter plated] mlg] E5H M EE o
62.5, 125, 250, 500 wg/mee] S5 8 Hrixjglow 1 F 37 T, 5% C0, 7]
ol 72217 B¢t widE At 72417 Bt vzt 2 XFEFE ME
U ARE TSt 200 LE WFojHCTE BE ARE NHE AP F IS
z]stodct To2-9-G2 & S %7} 500 wg/mlollA Eidol Llelkton, ulepy stetd
ol FEHE FEYU 500 wg/mlollA ol g8 FUEEE ©HY A= Fig 19
of viefuigict. T&lollM B uiel Zo] G0-65 &8 5 G2 F¥o| 71 2 3kt
B3¢ UeEh) QM Z3FQ P388DIY ME7} 7}3k mho] A}

ng
Al
rr
>
o
e o
4>
34
32

ct.
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11) Re-RP HPLC 43

Gel filtration chromatographyollx] #2]%t To2-9-G5 fractiono] %tpeak?l7}&
dolB 7] 93] Re-RP HPLC =33}ttt Column®. Z= Nova pak phenyl ( 60A,
Waters, USA)E oj&3l% 31, sample = 30 mg/nlE dtGon 20 £ =
injectiondlo] 214 nmoflA] ©]E detectiond}lgit}. RujELX double distilled
water®} Acetonitriled ©| &3}l flow rated 1 ml/minC 8 ZE3Fdct 4 0
~3 min%¢t 1% acetonitrile® isocratic3lA ZHFE F 3~13 minZtx] 100%
acetonitrileo] HEE, 2|3 Ui ciA] 13~18 ninZ}A] 100% acetonitriled
f2AA & F thi] 8~23 min 7} 1% acetonitrile® 2 Ficl,

“

chromatogram Fig. 20.of4] R+ vl} 2P, oY peak7} o AT},

12) Re-RP HPLC peak®] #x}3} <l

Re-RP PHPCollA Tl peakE RULEZ o] FAFE HAs§RI] SlsiA
MALDI- TOF MS (Matrix Assisted Laser Desorption lonization Time Of Flight
Mass Spectrometry)Z AlAl&ladct I ZA2} 1330 Dad] 2A}8FE 7132 peptided &

2y £ 9ddd Fig 21.0] 2 A2E vehliglch
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H 4 FH g9 Feol= &N

9|

021
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4N
J>
il
0
H1J

HI
o
p =)
0%
P}

e

R ERS L

[

7t dERMAsEage 28A 22 (In vitro)
) 88 A assay (In vitro)

Aggregometer (Chrono-log, No. 490)& A3l tlSz} o] &Aslact

Rat diethylether2 mn}3|sto] 7jE3st ¥ &g uAQl ACDE (12.5 g
Trisodium citrate dihydrate, 7.5 g Citric acid monohydrate, 10 g
Glucose)Z 1 @ 6 (v/v)2 & nlg] YolE 2 syringe2 28 s}l], At2o0
4] 1,000 rpm (Vision scientific Co. Vs-5000 ) &2 15 B2} {ABg)3}
3 3% PRP (Platelet rich plasma)& #|3t Fol tiA] 1,800 rpmoflA
10 &7t dAgEestgdet. AR plateleto]l washing buffer (11.9 mM
NaHCO3, 0.33 mM NaHsPOs, 163.3 mM NaCl, 2.8 mM KCI, 1.1 mM MgCl,, 11.2
mM a-D-Glucose, 2.0 mM EDTA, 0.35 % Bovine Serum Albumin, pH 7.4)E
Y1 1,800 rpme 2 10 7t QA1Eg3led E2|H washed plateletd
suspension buffer (11.9 mM NaHCO; , 0.33 oM NaH;PO4, 16.3 mM NaCl, 2.8
oM KCI, 1.1 uM MgCly, 11.1 mM a-D-Glucose, pH 7.4)o BEIA]H
hemacytometer (Superior, Germany ) & platelet & £& 5 x 109wt 2

z7gstodch

M

3) ¥4 1 HE

=3
Aggregometer & o] &3t AT SHAMPL the Zo] Hsignt!?.
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7h.¢] whdoz He|3b platelet suspension 450418 37 T2 W&
aggregometer?] holeol] Eo} 1,000 rppe & 5 £7} preincubation A]Zl
of CaCl,&9§ (final concentration 1.0 mM)-& B7I3l 2 &7t ¥1g4A]7]
3, HAogHE Be|H peptide fraction 52 A8 EAZ (inhibitor)&
sl BEHE 10p14 H7Bsl 2 & ¢ &S AUtk da4nt §3
g = 22el ADP (final concentration 10 pM)&-2do| 5 27t HEZA|ZI
zlo] transmittanceE ZAsiact, AlPEA L AAE (inhibition rate)
& ThEa Zo] AbEste 4 $HE 50% JAsle 55 0w S F

shaict.

A-B
Inhibition rate (%) = ————  x 100
A

A Control aggregation %

B: Sample aggregation %

hFE ZHEREY U Weto| = e

EHUNEEHNES SFTE F4319 pH 4.58 23 dF A2
% gel permeation chromatography (Sephadex G-25)& 3¥stadct. Rzg 2
5o tisteq Fig. 22.3 o] ztzt tEd HAB S slq Ao 7M% =

o
£ 2]8 % semi-preparative reverse phase HPLC (Cis, 10 x 25cm)&

2
st 0.1% trifluoroacetic acid (TFA)E 3 3¥3}l= 5% acetonitriled
eluant@ &} analytical columng A}&3}lo] isocratic 270 g Ez|3}4d
on, o] RAAA A& 1 cnY semi-preparative column® ¥ HPLCE 33}
7} HEE dsted ¥¥A AEE stk olEF M Aol & HE
£ E¢@]%led ion exchange chromatographyZ 383}3 reverse phase HPLCE

desaltingdt & W=z Al# wEstAct
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tt. #28 &9 53
LC-electospray ionization mass spectrometer (Masslynx 2.1, Micromass
platform 11, manchester U.K)& o]&3}lo] Ea|H HEo #xlere #Usla,
J sequencing< Procise™(perkin Elmer, protein sequencing system, USA)Z
o} &3%}o] biobrene® 2@ Az|3t 2o peptidedE wWE Ae]E  Edman

degradation method& o] &3l xEEMstgch!.

g, 533 MElol =2 AP 2L 2

HEelolzeo] A LS 433A peptide synthesizer (Perkin Elmer, Applied
Biosystems, USA)E ©o]£3}o] FastMoc chemistry (HMP resin, benzoic
anhydride)"”ofl oj3) AEUY stdom YHH peptide TFA cleavage
procedure®} ether extraction®H & A}&3sto cl32} o] Felgt F 343}
dch. YAl gol Al REE flaskoll, #A¥ peptide resin (350 mg)3}
cleavage mixture (0.5 mL distilled water + 9.5 mL TFA, 2.5 nL)& Y31 Ao
A 1.5 A 2t5t 283 utg(stirring)A| 7 peptide®2F-E] resino] EZ|EHZE
sleict TFAZRRE peptideE 2] 8}7] $|3} ether extractiond ¢|3}o] vr-L ol
& vacuum filtration (glass funnel A}&)sti 1 mle] TFAZE reaction flask&
AR s & flask®} Funnel & TiA] 10 mLe] DCM (dichloromethane) 2.2 A& 3}
ofztolo]l §A 1-2 mlo] E=F H&HAIZch oluf 2=+ peptided] E&AS WA
3171 ¢l3ted 40T o]stZ sladct. 5ol 10 nle] & Yol A7 AA
A18) etherE& F3 Yo] peptide AES F&E313 28 o4 W53l peptided

348 ¥ WEAZ5} reverse phase HPLCE 2] - AAstadct'®,

ul. 3t seloj=e] HA AAH(In vitrod} In vivo)
BEAZAN F Mo} #A4 peptideo) thdle] HA ZAA(In vitro, In
vivo) & AlA|sldct.  AggregometerZ ©| &3V In vitro testolf]oll In vivo

test= bleeding timeE ZAst= W AlL3le] 2z} Zo] pstct.



2.

Male spraque-Dawley rat (150+30 g)oi A

st} 13 AFFAY ¥ DAY 5 ws

= TT=E

peptideE S EHE Fo 34
A=

L. "°d4Y o

Ztel 2el7} S co

He Z7tA] 37.5T Hgso] HIA Fole ¥ el € wiztxl g A&

2 gsteict

2z

A7 4

. e

=352 33dA HAA(In vitro)

o] 843rE Fe|3to ADPE 21323t Suf dojutes $IE Asliste &
5 & aggregometer® Z&A3}lat}. PRP (platelet rich plasma)ol] Zz|3}=

albunins-&} & Achal

"ol ¥HEAY A8

ey 4 glomz Y ppp cjal

M 28t & Azt (washed platelet: WP)& Al&3lo] Hs|¥A-S ZAA31adrt, ADP
of o3 s 4z SFHUE AHoistes S 531w, Rty Jh4
CcHEES FFRTE F23t pH 4.5 23 FE2FL  1Cs°] 2 nmg/ml 2
BET FEA ZAo] ASE HdstAch

U, dFetrieaEe 38 selolxy Fe

1) Gel permeation chromatography(Sephadex G-

25)ol 2j3t F2]

FEEL U5 #z2% X, gel permeation chromatography(Sephadex G-25)0]
o3 @22t 2 FEH AFE ¥ ZAz, ¥EA Aol uf¢ WA Ex
Z%E HAkFig. 23). o|lF o]l 7% & F HE(, 2)& o} A Y
welE flal ¥ Azt

2) Semi-preparative reverse phase HPLC(Cig, 10x25cm)ol] &3t £ 2|
: Gel permeation chromatographyollA] #Xdo] &A Lt F HEES sty
2}2} semi-preparative reverse phase HPLC (Cis, 10x25cm)& 388} FL2 peak
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lo

£ E3sta ¥gd AP E stde. 3 A, W HIddAMeE 2 84S
HolE peak7} gl2ieny, AHmj HFojAHE AY difE&E A= A
peakoll A= Eado] WA LIElR|g, ClE 4 W9 peakEolM BlAY &2 UE
A "dol ebutth (RlEm AAIBHER] UF). m}els gel permeation
chromatographyollA] o]l &2 Az] HE(1)o] chsle] semi-preparative
reverse phase HPLC(Cis, 10x25cm)E #3}o] 7 ZojA sradA ®Ao] &4 UE}
¢ HEE et 63 £2% F peptide ¥HE B A} 2 wgitol U=
BoZ s ch

rlr
=2
o
A
rlo

3) Al E-% protocol(ultrafiltration, ion exchange chromatography)ol] &3} &2
D A7) Bl wlake WM E A8 protocolol] o3t HelE Az Bt B &
77 47 Aol &3l VRold B el = Baol @rldelAl 713 wakch
Azp'9g B8 slo oleiel 22 AME R protocololl 23l @714 HElOl=F
g s} FEA HES ZMd Balrh Z Y8 TWsEsES

ultrafiltration(Amicon wultrafiltration kit, Amicon, Beverly, MA, USA:

rlr

Az
[4

molecular weight cut-off 3,000¢] ultrafiltration membrane YM-3, Amicon,
Beverly, MA, USA)Z} &, ion exchange chromatography(Dowex X-2, 30x2.6 cm)3d}d
718 BEES €2 F oI5y FHEARYE F¥Y A J9] un| AP S
£ Bo]|B 2 o] protocol S E7|3IT HUele] protocol & 33 stET).
4) Gel permeation chromatography(Sephadex G-25, 5x95 cm)ol 2]3} ZE 3t B o)
23
olo] A%t B}e} Zo| semi-preparative reverse phase(Cis) HPLCOA L=
23] ool UF 23 EZ} semi-preparative reverse phase(Cig) HPLCY ¥R
7} =]+ gel permeation chromatogrphy(Sephadex G-25, 5 x 95 cm)ollq&] ¥
A "2e) o ot Hx) oH170l colums

g 2% 1-2 ;g& ¥2) columg
s 71314 (F 2702 column) oF 37MY T B3 E 33l FE3ictn Bzt

i
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5) AL RZA  (isocraticRXAo]A 5% acetonitrile containing 0.1%
trifluoroacetic acid(TFA)E eluant® 3t ZZA)ollAxe] reverse phase(Cis)
HPLC(1x25 cm)oll 2J3t Eg

: A 27}A] = gradientE reverse phase HPLCE 333t o0 o|uf AutHolra &3
=& peptideEolA FEA ¥ido] vz A UelA o]&& Relele Hol ¥
& 1o A7tElo] olEY 28 9§ H&HoZ 37| 93] isocraticE el
4} analytical column@ 2 ofld] A¥E3t Az} 5% acetonitrile containing 0.1%
trifluoroacetic acid(TFA)& eluant® 3L ol gradientol]A BT} HA cfFe
B4 peakES # TE¥ 4 AArh
o] oM A2 1 cn® semi-preparative column® @ HPLCE 35137 onj4ald
Az g0l & 2% diEEs B oyt ¥8A AX A= Fig. 24,
2} 2t} o] Figureol &3}, retention time 302o]A 705x}o]e] A peak
o] thFEo] 2 ERelxlgden] retention time 708 F22 & Figure u}z|ut
T2 ¥H3] Holx] = peake major peak® E/Jo]l AL ¢l peakojri,
OlEZ 1A Aol 2 HE(HAME FA HE)S t}E tHA(ion exchange
chromatography)oll 213} 2z|sloitt. 31 optical densityol 2&j3] AH4lglg
of o] HFE A 0.5%0]2% FhH FUA] o] HIE & 2.5 pgE S F

QlATH500 g x 0.5/100 =2.5 ug).

6) Cation exchange HPLCol] 2]%t E2] 4 reverse phase HPLCel| 2]3} desalting
1 2.5 pgd peptideZt Eof A YEAZE] 5 oM KHPO, (pH 3.0) bufferE
100 21 Qo] =9 F cation exchange HPLCE 33}l Fig. 25.2} & AIE
dact  Columnol] retain® 2] ¢t F 718 peak?} H2|¥ oy ol52 w3
sl WS AZAY BEES Zt 7} reverse phase HPLCE desaltingdlo] whd
peak5& do WEAZAYN F 100 g1 2ol %o 10 x1E A 2
AARE A ERolM o} 80% 3Eo v YA S HArt

o,

2
=

r{m
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2)

. =29 gEe 53

) LC-MSol] 2J3t 573
471 & peak(Fig. 25.)5& LC-electospray ionization mass spectrometer

(MassLynx 2.1, Micromass platform II, manchester U K)Z LC-MS3} Az}, E=x}

gro] z+z} 381.30(Fig. 26.)2} 391.3(Fig. 27.)¢] A £43 Zateg ol
sttt Cone angleE &A% U o]A} 7ix|2] ¢lo} ZJ} ¢t ¥ %xa!i 32t

o, wleld & Edo] peptidee} 7} IH sequencing LC-MSE B 753}

0283 sequencerE o|-&3}] th&z o] £3sliny.

¥

Sequencero] 2j§t =A

: LC-MSoll o3} Q¥ peptided] sequencing Procise™(perkin Elmer, protein

sequencing system, USA)E ©]&3}o] bobrene® Z A 2]3t ox|of peptided wt
& AJel 2 Edman degrada- tion methodE ©]&3te] £A{3tedct E=xjar 381.3
9} peptide?] sequence+ Ser-Ser-Gly-GluZ., 391.3¢] peptide= Asp-Glu-GluZ
S3H A

ch. 3% Helol=9] 3 2 2

1) 8% HEetol=e] ¥4

ofulleit Mdo] WA, F e HFFHA peptideE (H-Asp-Glu-Glu-OH,
H-Ser-Ser-Gly-Glu-OH)&] A&  433A peptide synthesizer (Perkin Elmer,
Applied Biosystems, USA)E o| &3l 254 st & TFA cleavage procedure}
ether extraction®} & Al&sle] Ee|stgict, TFAZREE] PeptideE 2| 3}7)
2]%t eher extractiond €8l ¥F-2¥& vacuum filtration (glass funnel A}
£3)3131 1 mLe] TFAE reaction flask® MA3t ¥ flask®?}l FunnelE TlA]
10 mLe] DCM (dichloromethane) 22 |23} oJzjelof A 1-2 nlo] HES

FHAZCL s5del 10 nle] && Yol FHMAFIL AA AlA etherE FF
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Yol peptide HHES F&3I2 2% o]y uHEslo peptided 4t ¥ WUF
Az AlZch o] wiofl 10 mle] E& Yol AR U EH A XA A7
etherqto 2 o2 F&3t: Zo| peptide ¥ &L Hulz sh= Wyoladrt (
0.3 g8 3/ peptideZ cleavaged} & ui, &2 o 50%). F=H
peptideE WEAR Al F, 1 oy FHFol ol tir] 30 v A3}
0.1% TFAZ} EZE¥H acetonitril gradientES A}&3}o] reverse phase HPLCE #
gl - BAstAct.  Z HEEE w33t LC-MSE EXIRE A¥AYT 7, E4E
& (Fig. 28, Fig. 29, BAE HA|)& JFAzAZcL

o}, §}4 peptideSe] ¥8A BA(In vitro, In vivo)
BER2AN F e ¥4 peptide (Fig. 28, Fig. 29)8 sEHE F/R+E &
A T, YA Z2AH( In vitro)& AAIBH [Ced T3ttt o] HE& o
22 AFET RODSE ICo (475 uM)Z} A9 M4® BHe 2L Aoz B
t}.  In vivo testollA]l= SD rat (150+30 g)of] ¥ Adpeptided 13 ZI1 5
F me|FEolAe bleeding tineE FA st o] He= ARE 533}
=d AdpeptideE: FoIdlx] @42 2T Y bleeding time (7 min)E T} o
H Aojxls Zlo] HAxAr). ulelM olE ¥/ peptideEe Hy W 2L
71AE AEIT dPANEE L F AFTHNREN gEA U JEHA

Ao oy W Az YN E D ARAZAM sz}

Jo

2 w
%32 N

32
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7}. 4733t elo] = (ACE inhibitory peptide )48 vector 7%t
guAstgetel= f12ke &4

: vector® ©o| 8% plasmid pUC19-E w3} MAS}3, pUCI99 multiple cloning
site®2] d}}Ql Sall restriction enzymeol Zio] Helztslslejo|= FAxIE
AAstdct. Azt Helol=& (F) oM Hatold Eelgt dgd7tst 3
E}lo] =2l Histidine-Histidine-Leucine(His-His-Leu)& A}&3&}oiT,
His-His-Leu& codingdl= codong ClUstA Z2¥ysty 371x] £2HF9)

complementary oligonucleotideE 4 A8} cl.

2) multiple copy®] HHL 532} cassette A2}
. Annealing® A HHL -3 x}Z USBAIS] T4 DNA LigaseE A e]s}o] HHL - =}
B2 AYE AAETL o|FA o= HHL KFHAIE 9Edl 1R
multiple copy®] HHL A X} cassetteE #B3}cr} Ligation ¥H2-& 16 CollA]

overnightA] A A 33}l

3) Cloning vector 2} HHL 521 2}2] Ligation
cloning vector pUCI9E Sal 1 AHZFEAZ 37ColA 3JA|E<9r Axisigc),
3 DNA Wylto] Zx)sl= phosphate group® | A%t= CIP(calf intestine
alkaline phosphotase) & 1 mAzlste] Aeold 1A7Eer whgsialry
Multiple copy® THE HHL 3 A} cassette®} pUCI9E 3 : 1 H|£2] molefE
3lo] ligationd}lsit}. Ligases= USBA}S] T4 DNA ligase (1 unit/m)E A3}



3, 16ToA overnightA]#H A} ligationg 4=338}aich

4) E coli 28] Transformation
Ligation®™ DNAE CaCl, method®} electroporation ©. 2 transformationd}
C}. CaCl, method2 Molecular cloning (2nd Edition)}2] protocolef wlz} 42°Cel
A] heat shockE Fo] 433}lgdc}. Electroporation Bio-Rad Gene Pulser 1I
71%-& ol &3stgrt. 0.2cm cuvetteol competent cell 40 w9} ligation mixture
1 8 YoI& F, 2.5 kV, 25 uF, 200 Q¢ ZAo|AM 4.5~4.8 msecHgt
pulseE Fcl. 1 nL SOC mediao]A 1A]7HE-¢t recovery &t &, LB/amp/

IPTG/X-Gal plateo] spreadingdte] 164] 2+59t njersiadcy.

5) PCR& T HHL A =}e] &l

Template DNAZ &= whiteE %= transformation® cell A} E A cler Jdof
Foltl,  Primer2% mal E®} insert(P2&} P4)E A}R3}t}t. Control B2:
primer malE2} universal primer(Sal 1 siteollA] 42 b.p o}zjRo] Y-
sequence)& primer® AE3stgich. PCRe] ZHIE= 1.5 % agarose gel
electrophoresis& 8t PCR product®] Z7|E A v]astgich Vent polymerase
= New England BiolabA}e] Z1&, PCRZ|Al&= RIKOH KAGAKU LAB. INC. A}g]
model TPI1-241& A}-23}eict, PCRY ZZA L Table 18 3} Zto] 3fgict.

6) DNA Sequencing& F3F HHL f3x}e] ¥l

Mz Sequencingoll Al2% sample DNAX= PCRE #9H colonyE 10 oL
LB/amp(100 wg/mL)ollA 16A]ZF vjo¥gt ¥ Quigen A}2] QlAprep Spin Plasmid
Kitg AP&3le] ched 5 4 AE Locr}. sequencing reaction USBAIR] T7
Sequenase Version 2.0 DNA Sequencing Kit& o]&3}4] Chain termination
22 3lgt}. Sequencing Gel2 6% polyacrylamide gel2, gel running buffer

= 1 x TBE buffer& A}&3}¢it}. GIBCO BRL sequencing system Model S22 o]
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£3}o] 40 mA, 1600 V s}ollA gel electrophoresisS 4=33stH T},

. 8973t HElo]=(ACE inhibitory peptide)2] U3 AJA®I & W gt
A FF A

1) overexpression vector pMAL-p2, pMAL-c2 22} subcloning
: overexpression vector 2+ maltose binding protein{MBP)& ©o]-&3)A] AtEL
A He4Y + A=SF HAY pMAL-c2, pMAL-p2E2 AR}t MBPE E coli
systemoll A ¢+FAdo] el proteino]BE UHH HHL F2=}e] HBAME 7))
g 4 <olt}. Blue/white selectionz} PCR, DNA sequencing Zz}oljA] Zro}al
pUCI9-HHLsS Pstl 9} Ybale] APEAE o|§sted 3TolA 3APFEL ADs}
atl. 1.5% Agarose gel electrophoresis 3t ¥, o] Pstl/Xbal HH-& Nale}
glass beadsE& ©o|&3}od gel extractiondto] ¥ 43l%t}. pMAL-c2, pMAL-p2
vectorg S U AHNAAE o] &3lo] AU T Pstl/Xbal AH 1:3 ¥ &2

16 CollA} 15417 ¢t Ligation ¥H-g& $83taict

2) $ATUIUE ol 8T WAt Welo= A4 2R Hu
His-His-Leu® 9 copy coding 3} expression cassetteE cloningd}
pMAL-c2-HHLg, pMAL-p2-HHLsE protease deficient 3, CAG597, CAG629,
KS1000, ER2508 S-oll transformation 3}git}. ©o|& #FF= EF proteaseSo|
A x]o] MBP-HHL fusion proteing ©l¥ ¢tA3}A &) &£c}t. Transformation&
Bio-Rad Gene Pulser II 7]&& o]&3tod 2.5 kV, 25uF, 200 Q¢ ZZolA
cloning A3 S UstA 38312t PCRE E3} transformation?] AlZod

& #dstalcth
3) IPTG induction® £3%t Y735l Helo|t AatdF o #Hel

© HHL #elol= AAYFFE 5 ml LB/glucose/ampicillin (100xg/ml ampicillin)
ufz]oll 7 F-3tod 37°CollA] overnight culture &t ¥, 10 nLe] FUufxjoj 1/100
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Sgsid AEstTh AEY F. Ol 2~3 Aol AU Cell FEF 2X10°
cells/ml(ODsoo = 0.5)0f] €3S uw], 0.5 oM IPTG 552 Pia promoterE 30T
oA 4x)17H5<Qt induction 3}ith. IPTGE induction¥t A]&¢} induction 3}1A]
L A8 E ztz 1 nl® 343t 14,000 rpn 2 YA EE]|St cell pepllet
33t 3438 cellS 100 £ 9] ddH,0 2} 2X SDS-PAGE sample buffer

E318t F water batholjA] 100C, 587t FoFocl. | ZEAHL2 2%

82

Uy o

SDS-PAGE geloflA 20 mA X ZojAr] 438x]it}. electrophoresis ¥, SDS-PAGE

gel2 commasie briant blue R-25002 QAlstadct

ct. HdAst fefol=e] oA
1} IPTG induction & Sonication
: 2] &% His-His-Leu peptide S 9copy 7}2l protease deficient E. coli T3
ER2508 single colonyS 10m! LB/glucose/ampicillin (100ug/ml ampicillin) uj
Zjol| A ZE3ld 37CollA overnight culture & F, 4 X 500 mLe] FUnjz]o]
1/1008] M 3ted FEstdet. HFE F, th} 2~3 A3to] 2L} Cell HE7} 2X
10° cells/mi(ODsoo =0.5)0] ©&iS wi, 0.5 oM IPTC %S5 & P promoterZ 30
TollA 4A}ZH5Qt induction 3t} wierE, 6000 XgollAl 20827 LAl & 2|5t
cell pellet 3 3ladct. 4™ cell2 2HlE 2.5nl amylose column
buffer(Tris « Cl, NaCl, Sodium Azide)oll xof -20 TollA cf2}t 12~16 A|ZHE
ot freezing 3}3, ice-cold waterolA] 3~4 A]Z} thawing 3}¢ic}t. Sonics &
MaterialsA}2] VCX 400 model?] sonicator& A}&3}le] 50% duty cycle® 3&£7t
sonicationg 33ttt Sonication ¥, 13,000XxgofjA] 3027t A2zl
pelletQl cell debris A A3} supernatantQl crude cell extractZ 3¥|435}9d

ch.

2) Amylose affinity chromatography

D (A ELZE 343t crude cell extract® 5 volume?] column buffer& o] &
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s 3 Aslgdct. 2.5 X 10 cm columndll amylose resin 10ml & 3 amylose

resin & 8 volume 2] column buffer & washing 3}gt}. 343t cell extract
£ 1 ml/ming] flow rate® loading3t ¥, 12 volume?] column buffer®
washingd}leit}. 20 mM maltose’} B 7}¥ column buffer® MBP fusion proteing
elutiondledt}. 1/5 column volume® 2 fraction2 15 ~ 20 7 I & wuhaicl,

2}2+e] fractiong SDS-PAGER Ea qlsleict

3) Preparative SDS-PAGE
: Bio-Rad A}2] model 491 prep cell kitZ ©]&3to] amylose affinfityE E3)
12} AAH MBP-HHL fusion proteing& A A5ttt 6% SDS-PAGE gelolAl 50 mA
2 electrophoresis 3tgict. M| e} (coomassie brilliant blue R-250)0] us}x]
7] AjZgF & FHE | nl/pnin® flow rateCZ fractiond 7] A]zlts}eict

Z+7}e] fraction SDS-PAGE & E3le] HAds}aict

4) Factor Xa A 2]

AmiconA}e] Centriprep 3022 FHAH¥ MBP fusion proteingd w3 ¥,
Factor Xa buffer(20 oM Tris-Cl, 100 mM NaCl, 2 mM CaClz, 1 mM Sodium
Azide, pH 8.0)& Yo|F3 ¥hH ] HS=3}oir}. %28 MBP fusion proteinof
1%(w/w)2] NEB A}2] Factor Xa enzymeS Yil, AA-2(25TC)olA] 5 A|ZHHE wbS-
AlZit}, Factor Xa cleavage+s SDS-PAGE®} Western Blotting &2 #els}gdc}.

Factor Xa cleavage® ¥¢lgt & Centricon 30 ©|&3}e] [HHL]s-[ B-gal-a ]

5) Chymotrypsin *| 2]

HHLY- B -gal- @& centricon 10 & ©o]|&3%} qa-chymotrypsin buffer(50 mM
Ammonium bicarbonate , 1 mM CaClz, 0.1% SDS, pH 8.0) & x|%3}act,
1%(w/w) ¥5F a-chymotrypsing YolF31 A2(25TC)ollA overnight 2 e|s}
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ol a-chymotrypsind SigmaA}e] HEE Al-&slct.

6) HPLCE 53t HHLS] A A

: Shodex4}2] GPC(gel permeation chromatography) & columnol 0.5% SDS &uoj&
0.7pl/min R-422 Eg 59t} peptide?] detectione 214 nm oA 4331
3, Sigma Ale] peptide standard® molecular weightZE ZA3ldcl Alg=

HHLY- B-gal- ¢ & a-chymotrypsin® 2 digestiondt Z1 o2 3&}it}.

7) MALDI(Matrix-associated laser desorption/ionization) mass-spectroscopy

2 olg3 HiLe el
A& srh SRCo 2]#3}o| MALDI mass spectroscopy(Kratos Kompact MALDI,
Manchester, England)& ©]&3%}o] recombinant HHLS] 2x}2r& #olsdladr} A

2o} va% 4 oA ¥4 HHLE standard® 3l FA}3E vl 2EAd3lac)

R e

7. dgt7st HEelol =t d vector i
D) gersieiels fae Y
D @7t HEtol= HHLY AL AHARtAE chE3t Zol $3E Act
7}) cloning vector®] Sal [ siteol WA 4% wtho] cohesive end(TCCA)E 7}
Atk
L) 5 ete] @79 25 His-His-Leud] codong siE 3T
t}) grEo3 oligonucleotide?t ZA¥ & complementary oligonucleotide?)
71 A stgct
2}) multiple copy®l ligation& ¢I3] 5'@ttel phosphate groupE &ofFAct.
olFA vHEIZ Z7te] oligonucleotided 100 uME FtFI o] F AFE 23}
of 95TolA SEE sH@stachsk MM ASA annealing AZTh 1 A



chal 7lete] oligonucleotide} o] &7 ete] HHL A xp7F ¥t (Fig., 30.)

2) multiple copy?] HHL 2=} cassette |2}
: $]ollM Annealing™ ¥/d HHL HdA}E T4 DNA LigaseE A g}sle] HHL F-3 =}
B to] AYE AAZCL olFA oA HIL [FAXE B3I s

multiple copy®] HHL SR} cassetted W 3}Ac}.

3) Cloning vector ¢} HHL R 2}2] Ligation
: Cloning & &o°] €31 high copy number plasmidgq! pUCI9E vector® Aei&}o]
Sal 1 M| gt&A2F CIP(calf intestine alkaline phosphotase)& 3 2|3t pUC19
7128]2] self-ligation® ®Z|5lgic}. Multiple copy wtE HHL §A=z}

cassette2} pUCI92 3 : | B8]89 moleZ 3} ligationd $33}Ac).

4) E coli 2] Transformation
: Competent cell-& E. coli XLl-blue straing o]&3tait} XLl-blue strain
{lacZ AM15] 2] genotypeS 7IXB& IPTGe} X-Gal2 o]&3%} Blue/thite
selection T¥ HHL F3=}e] EzfojFo] hg A #o] 7hs3ltl. LigationH
DNAE CaCl, method®} electroporation &% transformationdtgict, o Azl &

400 o 742] transformation® colonyE & E3}qdch

5) PCRE B3 HHL R-zte] Hal

lac Z gene?] a -complementation® o] &3} cloning® vector& Blue/White
selectiong 3}odt}. o] ZAolA] transformant 7} 1x} A=z eic} Template
DNAZ+= whiteE Z|= transformation® cell AAE w3} do] Foc}
Primer 2+ mal E&} insert(P2¢2} P4)E Al&3}eit}. InsertE primerE A3
& uwf, PCR AhZo] LT inser7t AUH Zolx, Loz ¢=rhA insert

7} g+ Aele] plasmido]t}. 1504708} transformantE PCR &+ A}, Fig. 31,



o 4]2] agarose gel electrophoresis AlziofjA] Hoj= tizk 300 bp A =2} PCR
product& 7}X|+= P3-P4 oligonucleotide cassette®] transformant”} ¢l<iti.
o] 32 P3-P4 oligonucleotide cassetteZ} 3 copy & cloning ¥ 2-& w]2] size

o]t}

6) DNA Sequencing& E3F HHL |- =}e] &ql

: sequencing reaction T7 Sequenase Version 2.0 DNA Sequencing Kit& o]&
84 Chain termination WO Z 3d}eict. 2 ZA2} DNA sequencing® B3}
PCRE B3l selection¥t plasmid ZofA  3copy?] P3-P4 oligonucleotide
cassetteZ} RXIE3}tod cloning® pUCIS-HHLsE %ottt ®E3tF o] pUC19-HHLg=
His-His-Leu& cth&ay34tslry] 13t W&ol AX|3IA cloning EHISS o £
AATHFig. 32.). EZ, Z}zre] oligonucleotide cassetteE 1%2copy 7}X|&=
transformant®} WEFgo] dx|siz] e TP ZYe oligonucleotide

.cassette—g— 7}A] = transformant &% Zlohjait}.

. Weel WeelEe) wH ALY 73 R gRAs 23 A
1) overexpression vector pMAL-p2, pMAL-c2 Z¢] subclioning
DNA sequencing Z2}ollA wWakdo] X3} 3copye] oligonucleotide
cassette 7}Z pUC19-HHLeS Pstl &} Xbale] AHTEAE o|L3} AHrhslo
pMAL-c2, pMAL-p2 vectoroll subcloning steict. L Az}, HHL §AA}7} Ptac
promoterdl] fusion™ malE §ZHX}2] downstreamo =3 3}= thZ cloning E
<& st HHL F2=}7} cloning® overexpression vector&  2}zt
pMAL-c2-HHLg, pMAL-p2-HHLg @} 3}it}. pMAL-c2-HHLg, pMAL-p2-HHLg = HHL &
A} cassetteE 3 copy 77X QoH, ol & 9 copy?| His-His-Leu
peptided Zt= MBP-HHL fusion proteing Aat&d £ qltl,  uwlalA
PMAL-c2-HHLs, pMAL-p2-HHLs & ¥ 18UA His-His-Leu HE}o]=E Marsls

expression vector frame® Z o}-&&¥ 4 <ltH(Fig. 33.).



2) FAZEHIEE o8 st Helol= Yat FF39 ¥R
His-His-Leu & 9 copy coding 3}&= expression cassette® cloning%t
pMAL-c2-HHLg, pMAL-p2-HHLs & protease deficient T3, CAG597, CAG629,
KS1000, ER2508 Soll transformation 3}tT} o|E #F= EA protease 0|
ZYs]o] MBP-HHL fusion protein® T8 <QHA3lA 8f Fr}. PCRS 53l

transformation®] AZoqHEE elsladc},

Jd

[o]
“

3) IPTG inductiong T3t @U7st Helole MabFF o] 3

© HHL ®elol= AMAVFFE 0.5 oM IPTC 552 Py promoterS 30°CollA] 4417¢
5¢ induction 3ttt IPTGE inductiondt Al & ¢} induction 3}X|¢te AR E
12% SDS-PAGE gelollM electrophoresis& <33s}oict. 2 A2}, MBP-HHLs- B
-gal-a fusion protein®] o4} sizeQl 55 kda TAQ 50~60 kdaojAl

induction E|o]Zl protein band7} #¢lx| 2t (Fig. 34.).

cf. Wetzet Welol=o) cjapaa
1) Amylose affinity chromatography
: 2§ 2%} His-His-Leu peptide & 9copy 7}2 2}7}e] protease deficient E. coli
F5 ER2508 2] cell %%7} 2X10° cells/ml (Do =0.5)0] ©alg m], 0.5 oM
IPTG 5+ =% induction &}t wiodd: Uil R22|stod cell pelletd 3 4=3}aict.
34 cell2 &ZH}IZ amylose column bufferol *so] freezing-thawing &}oit}.
Sonicationgt Al&& HAHEEEH ZFAE Hesidoh dadEeE g4
crude cell extract& amylose resing % 2}3}11 washing 3} Tl 20oM maltoses}
A 7}4 column buffer 2 MBP fusion proteing elutiond}et}. 1/5 column volume
O 2 fraction® 15~20 7§ A% wolrt z}zbe] fractiong SDS-PAGER 3l &
Qlstdch(Fig. 35.) 2 A Zzte] fractionollA] MBP-HHLs- 8-gal- @ fusion
protein2} cell <QtollA] MBPAIENZE cleavage’} dolyt protein W BErlx]o] <4
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= proteingeo] Ealx|gict. 28y FH protein MBP-HHLs- 8-gal- a fusion

protein® & L}E}YITEH

2) preparative SDS-PAGE

© 6% SDS-PAGE gel electrophoresis& 83l & 700{7]¢] fraction dait}
o] &% 39~44¥ fractionofA] ¥t band2 A A MBP-HHLg- B -gal-a S V& <

ol

3) Factor Xa A 2]
AmiconAte] Centriprep 3022 A ¥ MBP fusion oteing &% ¥, X3

MBP fusion proteinofl Factor Xa enzyme® Y31 u¥}2A]Zitl ¥hg ZAs

SDS-PAGE®} Western Blotting® 2 #Qlslaich(Fig. 36, 37). wAH fusion

protein 2] “Jej+= 55 kDa MBP-HHLs- 8 -gal- ¢ © & MBP: 42 kDa, HHLg- B8 -gal - a

= 13kDa®] size& Zi=r}. SDS-PAGE Z 2} 55 kDa MBP-HHLs- B -gal- @ ©] 42 kDa9)
de 5

(Fig. 36). VWestern blot 2] ZA}= MBPY 21| & HoyF= RO 2 factor Xa ©

2 ol3f 55 kDa MBP-HHLg- B -gal- @ ol A 13kDa®} HHLs- B -gal- @ 7} a3l 42 kDa

MBP2} 13 kDa®] HHLs- B-gal- @ &8 Factor Na cleavage?7} dojdg Zeolsialc}

2] MBP 2] bandE #Q3lAArt o]Z 0T A Factor Xaoll ¢jsle] AE3s] MBPL}
HHLs- B -gal- a o] el E EHlsldHFig. 37.).

4) Chymotrypsin *|2]

HHLs- 8 -gal- @ ol a-chymotrypsin® Yo{F 31 uk238F & HPLC & EAM8t A

2}, c}33t peptide fraction® €& 4 UL,

5) Mass spectroscopyE =3t tripeptide His-His-Leu?] #ol
"HHL=F A8t #2328 AR = peptide fraction® 32 3}e] MALDI mass

1=}

spectroscopy & wAMFS QIS Az A HHL} S U3 406 daltons A T2



TAgol A peakE HoETHFig. 38.). o224 {AFH 7Y o] &

recombinant tripeptide HHLS 418 4= ¢l.& & et4 gt}



A6 & Jlsd HEOI=9 In vivo EMAHS

1. dF5auy

7t AdEE W AazA
L SHR (63%-14%%) 428 SUURD s UPSEUE Py 2ow
of, +%7]8 < (systolic blood pressure, SBP) ©] 145 moHgo]4+ql SHRES AR}
. TES AR (ZSADE du)Asgts Zaiglg Fot euleal oz

o, 3% UF-peptide Foi, 10% UF-peptide Foi9 3722 & HEsle] 6571

~

AFHeT) ALEAHES ZThEa 23 %04l ZAY 4.0% o]4}, ZAUS 6.0%0)
3t Z3|E 10.0%0]3}, g 0.6%0]4, o 0.45%0] ol ATt nlHUd=2 a3
AtEol UF-peptide2@-& 4% HEE A7Iste &3] Egsigict =3, o
F7he2 81 & (SoyPep279) Aolid7t A¥ e A%, 712 AIN-76 Alo]4d 22 19
dted, 0, 3, 10 % SoyPep279 Alo]E ZA|slict. AIN-76 AIEAEL 100 g ©
constarch 52 g, casein 20 g, dextrose 13 g, corn oil 5 g, cellulose 5 g,
methionine 0.3 g, choline bitartrate 0.2 g, vitamin mix 1 g, mineral mix
3.5 g& stk AUStAl =& SoyPep2792]  protein,  lipid,
carbohydrate, Ash®| §aFE AIN-76 AloJol| A AHJA|ZI T 83 Egsio A
doll Abgstgict. H¥72F Holst & A stden, 3-4%njc} A
& 53t §29 93 ¥F ¢ FH4S wAstAct

L}, UF-peptide A=

A@Aolol  HIE WF-peptide AZE i3 Zrh oF wwdg
endopeptidase® pH 8, 60 °C oA 2A] 7} exopeptidase® pH 5, 55 °C of &
AlZh, 283 AlLs)A amylase 9 exopeptidase® 124|7 7h423) k% o]
S ultrafiltrationdte] FZAZAZ3}c} (UF-peptide). ©] UF-peptideE AL
Hiotzt 2 S =2 Atgo) Eristdct
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Th. HHL HEloj= 43
P HElIE HHL (&5 99%) 2 ZHFIceist ol dxsold o 3
g8t Aol AHg-stdct

zh. v A dYg&EH
Rate] mz]Ewe] %71 ¥¢ (SBP)& tail cuff B (Natsume
Kn-210, japan) 22 ZAsldci’® 2 RatEZ o M4 38E RAR[LA
1022 712 ¥, holder2 13t A-2olN AFE u|BHA AZIYAE
£ FHstAct. A& ratvt FxAgefol & of SBPE 539
B AMgstadch 8dE3 e A AEIF oo 3¢
M2 02 10:00-12:00 amalolof =3 s}adc)

Al
© Rate] ZAFF9e] £=%7] 9t (SBP)S Poly-graph 1000 (Letica Scientific
Instruments, Spain)& AlZ3led ZA3lgdct. &, RatE nembutal® n}3|A]7]
¥, AHed AETES FAHY hot plate (4] 38%) ¢lolA 1083 712 31
BAA, BFEHz = F Fgog oq#E AYdstdet. gy yuo
I oA Freleld (W 0.28um, 217 0.61mm)E =3 saline (control), 7]

kd

>

o] ¥t A|Ql captopril (2mg/20% x 33]), HHL (2wg/20%, 33))E =
dx, FHoeg A% sieEerd (WF 0.58mm, &7 0.96mm)32} A
Poly-graph 8U&F 7|2 oF 3A|7tefl A dolHzlE Hdstgr}

i

2

uf. gEtsby A 9 2FF ACE 2E4LY 2A|
;AW ZEF rat HANA AY U 2 20 NS Az, gag
dagel (3,000 rpn, 10 min) ol WHEL LUT, AR Kit(ohpAenE

glutamate oxaloacetate transaminase(GOT) %  glutamate pyruvate



transaminase(GPT) $-Zd 28 &E, F/4X-E& £33l 3, lyatron kit(Iyatron
Ltd., Japan)Z Qx]A& ZFsjgdc}!™?0,

B ose L Age "&slod, 0.9% AejAdss QAstant. 2AL A
£ % honogenize (1.300 rpo, 3 min)slod WAIEE) (3,500 rpm, 20 min,
10)8 ¥ 2 4398 SUZA) ACE ZELA0T AR ALBYES 57

3]-911:}(20).

A}. HMG-CoA reductase AW ZA W A=A
: Rate] 7+ ZZ 4 g& o 40 ml A E2] Buffer A(QIAYF3Re% PH 7.0, 50
oM, sucrose 0.2 M, dithiothreitol 2 mM)E Y3l homogenize 3} &, JAIEg|
(15,000 g, 10 win, 4TC) ¥r} el oA Ao xuEg 714
o} myEo® AASIL, cir] ZYALe] (100,000 g 75 min, 4TC)3sHH

microsome pellet& @it} o] pelleto]] buffer AS Yol A BATA]F]3L r}A]

P

ZHYAdE2] (100,000 g, 60 min, 4C)E 3} microsome pellet2 ¥, 7]
of 42| suspension buffer (buffer A + 50 mM EDTA, PH 7.0)& Y3, BCAY
chilzl.g Aakgt ¥ HMG-CoA reductase BAY S E o] &3}t

-CoA reductase ¥A]L2 utg8olzo] [3-"CIHMG-CoA7} mevalonateZ. Az
He Y22 HFAstdrhKleinsek). #hggAe] 742 thg3 Uk % 3vu
2 QArgbZ-8o (0. 5M, PH 7.0, 11 u£), NADPH (0.1 M, 2 su£), HMG-CoA
(cold, 3 M, 4s2), [3-"CIHMG-CoA(hot, 0.02 mCi, 3 #2), microsome

suspension (20 mg/ml, 10 ). o] {E§R4-E 37TCHA 3027 vhgA|z F
6 N HCl 5 & 713l vE-§& Ax|stil, AMAEQ mevalonic-lactoned] &Ad

< 18] thr] 37TolA 30&7 whgAIZIch o] uhgAE WA (10,000

rpm, 5 min)3}led B2 A5 H0Z TLCE 3y3icl silica gel G plate (20x1

(o]

cm) off A|2& EAHIE bezene:aceton (1:1, wv)og AAF|Z WAHEL

RQE %7 BE image analyzer@ ¥QI3t ¥ ulxll Mo ZAF|oAr}
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oh. B713% &3 2 JezAy A4

A FeRTIzA, &, 3 A AR #4 s 5 JEst dedsR
BT FZE 53810 AFol it ol S (%) E F3tdch g, 2
goll 3f FHol e 4%, A% ¥ He 348 ¥F TEdUzi=der
2FF 71E2] Yol utel FHutEAl-o 4l A4S dtod el AAE

3}911:]-(2”.

>,

zt. EAAE
BB AT IFXE LEIAT, ANOVA U Student’s t-test & -§o]x}

AR L shaich
2. A8 A3)

7. AEISE BN 228 UF-peptides} In vivoold xpubd @it &
2ol Wat Zato] mAE A

| Fig. 29.0] A®7121%2) SRS AEHEE Uehich 223} 3 [F-peptide

2 9 10% UF-peptide i@ BF AIE7|7 4503 AZusjo] ol ol
7

7} BAEEZR] otont, A¥ 7 HollA tfZRFof vl3} 10% UF-peptided

z

32

2

oAFoflA  AHFAsE HAyo] FasigrholZe AY %yl dolse 10%
UF-peptide o+¢] ®o] Adz]a}o] T2 Fof vl3] AHZIW Zo] I Uy 7o
2 AR, A8 72 HoEHAM ZF F7o AFE FI18E 2 xlo]lE B
o]z} ¢totct. Table 19 of AHFol tigt Ar|Ea} %5
Fule] zloj= ¢loden, dutzoz =MERS dALFogA T
Hlths 7] vjcid A B z] ololct ¢ HYgalso] $utx]= o
B Fo B7RAE 4 BF5 ZTEYUBI=deZ TAHE J) 2] v
m2}l FotEAlo] Al HME slo] HelstAed AxE 3}

o
A% gz PEARe oo 7 27 MolE e PEY 4+ 9

i

= Uehdch 7 Zajolof
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th §418] 7§ UF-peptide® Foi3tA] 42 ti2Fe FAlsAue] v|AAd3al
F5 Ex HFo] UM W, UF-peptideFoi ol i3t dito] #as
A| erolt}. (Data not shown). ©]Z-2 UF-peptided2l7} 18UE AEHYAZE o
Axle Fale] ¥HEE S LS st U AAEHE ReE 3™
Tl Fig. 40. o UF-peptide Fojo] mbE 7H3 GOT U GPTEA ¥AH S el
Tt 2t ZAtolof GPTEE Y zlol= ¢H oLt thEFof v]3) UF-peptideFo] 2]
COTE/0] &2 ZAS2 UEIKITE UF-peptided] olujieit A4S A B {2
ojmj:x 4t ¥er2 His, Leu, Pheo] T}E ojujiit HC} ¢ 3-78f AT Lon
% olulicate] A% Asp, Glu, Leu@o] &2 Holtk™ gl uwtgoz 4}
€5 FHHAY ofneat 22 viag wf £ AHHolA AEH UF-peptided
8] ol& 55X olnjicite] Z4E& Urhle &0 tiae AR ¢he=ct o
Hole =stal, RYse ANER AIREE= olE HAo Hidwsy) sy
A& sl UF-peptidedw& XF W A T In vivolAY
UF-peptideso] d8koll thsl A&AQ HEJ "esicin AztHct.  Fig. 41,
ol UF-peptideFojol wtE SHRY] 4=%&7] @<¢tel W3LE vlelulith. UF-peptide®
o 3Fol¥, thRFol uls) UF-peptide T o] Heto] #stslr) Alztsldn
S5FolFolle FAUHUA RFosdol HWAEACHp0.05). LRt T}E 3%
UF-peptidexdtoll A 7} 2 o8 HIlE o=, 10% UF-peptidede] Z-9 K}
T 3% UF-peptidedtoll ] EUAstEzIl 2 o)+ 2N BHHslx|7} ¢t
10% UF-peptideFolte] Z¢ AE X7|of t)RF Brls o] HALuu A]y)
7t U™ BFOE Mol 10% UF-peptides] A7} sl &I} Q7le
st2|t UF-peptider] o ZYH e ZEE0 s M3jztge HsAde A
Atshe Holelis F5Hch @z), 10% UF-peptided UL 3t £
Bre] st APE AS APFol don, o]ES Bo|H st gzt
Hd 2oz 7luidch  Fig. 42. of UF-peptideF7t X F x|A4Fof 0|
& @¥E UERth tiZFol uls] UF-peptideFoiFe] E8F 44, 52

daeE @ A $£&o] w2 FFS wodrh ofF o] ¥F Zeaiw
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= FEE HFE Zde dF 9uAF: JdLIdsEiol=rt e g 9
steroid £Hl& &3t ©FAt2t GgHog ZAYSHI] uiel F FazE
E £E£5 AAIlE 28E st 208 olsiga ATfP . xy oiToya
S Aty B AP £128E B F FEAAY £ W&o
2 A d®

& AgollA A}-&3 )5 UF-peptide= ¥+elodzpA] 22} 50,000 dal tono] AHS
cut off sto] dojA selol= 2™ ANl H F4EaEL LS WA
%2 UF-peptide®] A-F7t H&3t vio} KARRH 712e Fa) 5 U529 )
Mol 7l THsgdol £& Ro® AlEHr). Fig. 43. o UF-peptide®oi7}
HE % FHhEHY ACE Bof njxle 48 el 33 ACEZEAY x
ol A Qgtert, FHoieH ACERAY L thRFol| vlsh UF-peptide F
AZolA o7t AHsPste F¥E RArh & AHe A183 UF-peptide:s In
vitrool A ACE s B3 & Uehfs Zo| ojn Halxol g™ 2 AaaA
2 In vivool M E FBx2 ] ACER/ES AAishe 28-S 3t e Zes Ha
Haolvh ACEX &Y ALFojo] ntE FFACERAEY ool #AH wl glony
g% aceRAd gy BAL ARAHD itk ¥, T4 ACEEH, 5
3], XA ACEZES 18 ¥z O dHPo] 2 Zos odeiA r}
. mbeta, £ MM UF-peptideRoio] wE FHriEolAe] ACERA A3}
= g% 24 /4dz2e3 o] UF-peptided] Y73t 2o} @HE] g
Rog xlgdr} o] Aats, EZH UF-peptided] ZL A3lo] W}E 43 43}
B & ACEMAEAY S Uelde Helel=d FHel2 F47 /MU AlARlE
Rog Alg=H, UF-peptided] AMEFH7/MEEA #&Itsdol e & ZHeor
7lth"eh ol & ZAE FHsA, ohF 723 E UF-peptidet= In vitroolA
T gggstazE vehde e Aoz HukE9, o]yt At UF-peptide
o] ACEEE Azjag W ¥F AH 5 Mg 43§ FAL /x|
Rog AlgHCTh )T UF-peptideE Ao FJlsined 30y

E=X
=2
U BES THUY AMRE 75 HEY Mol Jhed ZAoZ JoiHc



. ¥4 welolS His-His-Leus] S13 xiby 1Y WA et Betaz
 Table 20 of 7 AlZ Rlol WE SHRel +37] Wae FAFA WHE e
Gk Alg4E FUW iz 27] YLS 160 mHgolRon, ey Alga
Fool WE YAEhs BATA YT AFAVEF YAY MEE KA
(Fig. 44A). ACEA3| HUZsIHEZA del AMEEHI o+ captopril (2 mg
captopril/0.5 ml/300 g BW) FoFe ZA-¢, X7 dgol 165 mmHgE LENRO
L, captopril 12} Fo{ZF &olo] Z3lslr| A|zste] 208 ZHaFe] gL
96 mmHgo = 20% Alololl o 69 mmHgo] A 3l3le] folH HLstEy
(p<0.01)E Ulelulch (Fig. 44B.). 2x @ 3x}Fojof wl2 dUdpstazies o
ol WAEx] ¢iotrt.  ¥#M, HHLFEY] whE WHIE Fig. 44C.of Liepuich
2718 160 moHg?l SHRo|A] HHL (2 mg HHL/0.5 ml1/300 g BW)ES 13 F43HA]
202F2 EYAste uulgt F=Aou (11 mHgHs}), 23] FUF = Ay
A2 FE 402 ZBAF 26 ooHgrl AsEe] O #o4de] Ao
(p<0.05), HHL®] 33 FUF, & & 60&F Z A % 56 moHge] F2HQ o}
23t (p<0.01)E viehdn] Hetatelrt FadeZFoz AdlEE Zo
glch =3 HHLOIRY dEidstiape] W2 captopril XErh H3izal
B7iE el Ao A /ol $23 28-S Yusly 9 FAQ ACE:
angiotensin [ angiotensisn [I2 A#A|I|= Fho|m'® E3 o] ACE:
g3t Helel =l bradykining B Aol7E st miebs, AcE
¥9& AMslsts AMsiUdAl= renin-angiotensin systend] BJEHE B3l g
ZstAsle ZAE Uepdoh?). dutgoz, g@etst AE vehie HEelo)
EE2 ACE AR 2U}E VENfAL}, angeotensin Il receptor?] blocker®24] 2}
23ttt ACE2  7]#<2l  angiotensin 1  (+Asp-Arg-Val-Tyr-Ile-His-Pro-
Phe-*His-Leu-)2] #%-¢lo &3} acE whg AIMEQl His-Leu:s ACES)
feed back Xs{H| 2 2r&35lm, ®IF A% Elo]=Ql benzoyl-Gly-His-Leu =
benzyloxycarbonyl- Phe-His-Leu 2 ACES] 7|22} ZAAH o7 2123}od ACEX] )
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BE Uehdcia aA gt B 2 dazae on), oF seEsaE
¢l UF-peptideZt BUZFEAE Uehle Al B3k} oo™ | ojggt
B3 UF-peptideo]| TIHLE Widxle= 533 oluliAl vid HHLo| 23}
ACEA sl 2t-g 3t WA AAL sMdZee 233 Ack? | ol Alug 2
Az, & dFode Y dHelol=Q  His-His-Leud] FA|FQl Hd7}st F2}E
AEY 7} YEElel= HHL E¢7stazlr #elxgon, ojggt az:
ACE 2}-&F2]E 7FA|3 & HHLO| ACE M3iEEL F3) wUdg sz e
Bt ot 2 ¥4 HEelol=of o3 HYPsl 282 captopril o A9 o
02Fol BE= = w3k LY £E UAst BAHIPA] & 02
7} 29 HOoZ Ho}l HHLo| 2]3F ACE A8} 2+8-& captoprile] Bls] B]2d A
ARo g Lleht= o2 =HolHrc) Captopril (2-D-mercapropanoyl-L-
prolin)& ACES} FZH o2 nf¢ FAIgH ¥4 RS2 713 carboxypeptidase A
o] 73t ZAAY AsfAoln, wleld ACES] tisiM = Ztadgt Asizig Lig}
Hel | Captopriloll ulsl @ Helol=Ql HHLY] A9 FAAQ Fgzstst
B olF 2, HHLE & Hol ZAAAM T3t Zol nls] 2023 A7
el AE T HLE FLsEE Z¢ 2 LAt} 2d dog Ho},
d3 2 FUH HHLY A 57t @A) Exste HEelol= REajase] z2gg

222 His-leut9I7} Axtzlo] ACEA YA S HAUNL /54 S
+ otk ol ZAE F¥shH, ¥4 Helol=4e HHLES In vivod| M T ACE
A=A 7]12E F3h LA AAE Ueld £ Qe Hoz HilHch o
B Eabe YA HElI= HHLY UE oMo HRIMsHES AlrlslE o
2 AEHD, Loprl, HHLO] TiR¥AE B3l Y 7l AE A2 A9
o] 7ted 202 sloidch

mln

X

=3 AZT ¥ 723812 SoyPep279 Ao|Fol7t zbibyd ndEet #3F 9
F3AAFE L A3t X ¥
thF=7beEsiEllM 2l UF-peptidert a8 BPE vehds ke A
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1 ApAE ALFINE UIY O R, UF-peptided] HZYHE chPgPato] 7t A2
Z2Hog spakstart. &, 71E9] UF-peptided] A Z2}Ho| AM2E SAAZY t)
o] 7tedt EFAXYoE ARt hFIE8 HEIE ARE
Az, olfzte] Az2H tFIMeEilE EFHAZE HElO]= (SoyPep2?9)7}
SHRY] 2| 4&E MHE 9 gaPgPAdel chs] A5ttt Fig. 45,0 A8
7+22] ySHR (young SHR, 43 a/Al@Al-112S/AREE)e] A2HEE Vep
Ch thZ2F2} 10% SoyPep279 FojF-ztolle HE A 7|7tel] AAA Sz x|
ol7h gl e}, thxFol vlsl 3% SoyPep279 FATM A FF 7 Ado] waE e
ch A¥IE 7t o "ol a2 10% SoyPep279FoiFo]l 7} Eoton}
(Table 21), AFF7l= 2318 Y2 Z S Byrt d”o] &2 AP oSHR
(old SHR, 10F33&/AEMNA-222 /A8 ZEE)e] Ao

oo (Fig. 46), 53] 15% SoyPep279FA e A FF7H&0] W2 o=z Hrixal
th AFol iyt BIFT %5 ZARE Az, 7 FAlolo] 3y xjole ¢l
o (Table 22, Table 23), ¥Waog EMHEZS d&4Foi] Bz 713
Bltls 7] vBleid e BAER] okt E& SoyPep279F-oof uhZ zHaF GOT
U OCPTRA ¥HE 2R A2} (Fig. 47, Fig. 48), 7 Falolof xjol7t glgie
o, SoyPep2792] 7%, UF-peptidefciAlo] HAE| AW GOTEA ] Z7l=
2] Qkokth.  Fig. 49.9) SoyPep279 Fojol wl2 ySHRY +£%7] ¥ele] #H3E 1}
E}vich 10% SoyPep279Foi o] VUF7tE thzZ A9 RA1gt Herg Byo
L}, 3% SoyPep279 Foi e PUF7le 2 20T el ¥, oSHR AT
o] %, tizFolu]sl SoyPep279F e BUF It AAEE A8 BAF R
oottt Fig. 50.0l SoyPep279+Fofo] uhE ySHRY FHcuiEy, A%, AZ9
ACER/d HEHE AN AZE vehlch. FHoiEwe] ACEEAES tf2Fol n)3)
SoyPep279Fof ol o2 o2 ytatom(p<0.01), 3% SoyPep279F-of Fofl4} 7}3H

23
2
(n)
-
0‘,“«
rL

Sotth AR W ERE ACE BEE tiZFol Hl3] SoyPep279F-oTolA w2
7432 B9t Fig. 51.3 Fig. 52.0 SoyPep279%-cd7} ySHR @ oSHRE] &Zx|2

ol ulxl= F¥E UEhch SoyPep2798F Foi¥t SHRY HF FHxH

+
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(triglyceride, TG)2 tiRZof H|3} ySHR I oSHR 252 AL Seojzxoz ulo}

THp<0.01). 23y, ySHRAEZS 7Z-9, HIL-Z28HE I & o2 E, QxR
A FE2 URZET £2 2L BGon, oSHRY Z9 tixFof g} e
Z%E Bych W, 2P 0324 HMG-CoA reductase ¥4 Z715L #eldts 9l
oltt (Fig. 50). EWAHAFE thR2Zol v]s] 3% = 10% SoyPep279& 3}
ySHRe] ¢ HoH o8 ztAsigioni(Table 24), o]a]gt & 2}7} oSHRY 7S =
EA| 92 HO= RHol(Table 25), SoyPep2792] WEZZ 1Y WL Ay

7ol o & 2oz Hotsddcet W, SoyPep2792] ¥HE A AUMMFAE u|Es),
In vivooll M o] ACEE A a7} £ot2ols B78t2, SHREHAA 3 2ql
Attt BAF 2] 2 RS st 2B E ALFHA A3y 279
th 32y, ded 8F AESE L SuAA o Y A2}E L SoyPep2794l
o7t ¥F Zel2eE W A ££Y ML, F 5N 52} gL
83| AlAlsta it 3, SoyPep279%ofofmbE ySHR L oSHRE] zF &g A7) Al
T 0% A% FAdNY zAYelsd Hile AR A ookt (Fig. 54.).
Ao e 2% Wl 2dal(left ventricle)e] A A<4ut (endocardium)-&
2ol ulste] 3%} 5%o] HEfo]l= FoFolld tih AR E AAL HAT,
B dAdAlold e AgzA o] XY AAEeI BE FolN Hggon),
V2SS (nyocardiun)®] F7| T2 o]z} gigdrh uwielx, AAHoZ2 Ao

A BEEEE VEIL A dden diduld) T wIe gz o

(<]

=)

steh el Ag, ™o £gold S48 (central vein)E E# THA
3t (liver cell plate) 2ot ¥ (sinusoid)] el w EX = cjzrFat Al

zollM FE5T ghgt Wb WAR A Qlgitt. ol&d I ME (endothelial
cell) W HMRYIZAMIZ (Kupffer cell)?] &L HElo]E Boj ZojA B Eo]
C2 tiaFltE e & Holulx std ot FEEix|e ¢lokrt AAe, alp
A (glomerular) 18] 4144 (renal corpuscle)?] F7|L HEloj= Eofo
utets] ztolx| 3 & E | H&F (parietal layer)?] Thio] Exsjx]e okl

& UERZ, 15% FoAFoME 24T (proximal tubule) B 9] A3

¢



(distal tubule)2] o] £Jlslo] Uelytc}, x|t (macula densa) U AR
ZAME (juxtaglomerular cell) 5 37| & Hejolds HMElo]= EA2 QI3}
PO JIFY WY AEZ Y KA HHE BASR] Bt B vy
= AFt% (2o0na glomerulosa), Th%Z (zona fasciculosa), IEZ (zona
reticularis) @ 21F38te] FHstH L], 7zt Fol weld T3] xjole gz
ool olgel HElol= RojFolr uldoz Bal 5 YEH Mgx
(medullar cell)?] WAE7} Z7l8 o] Velton =98k (lipid droplets)e)
£3o| Helo|l= Fojof ubetM tia ZF7iEE A4S BEsIL o T3 He
a3 W\ AR otk o5 AAE FUNE o, ERAZY T 75
THEQ SoyPep2792 In vivold ¥F $4xA, FEYAE Y LDL-ZeAH)
E 7EE HFET FANEANLAELE U+ don, SRR £ X3lE B
s FEUZHEEE vehds e Ao HlEG, ol gt &b SoyPep2799
thet FENFEE AFEMAZAMY ZE JHedE AABle Ao agHct

O
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A 78 71sd EElol= AlFANo JiW

7t 71678 HElol= & (SoyPep279)¢] A Z
71573 Etol=9] cigdArg ol mlel A2Y EYE213F 50,000dalton F
2} 8 55CollA 40 brixztx] Z+etZwt A]71 ¥ Basic Model spray dryer(Niro,
Denmark )& Al&3ld inlet &% 180C, outlet % 95C, atomizer speed

15,000 rpm ZZ1 S8 HElole Eug A R35tgit}t. o] 28 SoyPep2798 ©

U. 7154 sleto]l= Euk(SoyPep279)e] SAd-HA
BRAZE" 7154 HElo|= SoyPep2799] A EAHE ABDEANEXNZIHI(E

(<)
HolshatRazlal, QRIS Ag] PUIUE, YBUE, UYBE, HYZL B
=

°
_21_'
44
e
b

o M
Hr
J)'
o
2
&

1 S
o
o

o
)
N

B

ku

do
ot
ok
mlo
(s
ra

7t 71558 HElol= FH(SoyPep279)2] A2

D715 HEle| =] thRAdAt Fof wiet Az F3Exl8} 50,000dalton F

o

odg S5Ol 40 brixZhxl ZUEY A7 F ERAZS Hejols Eo

H1

)
| 23t2ict. Basic Model spray dryer(Niro, Denmark)E& A}&3}o] inlet &

X

180C, outlet &% 95C, atomizer speed 15,000 rpm X422 ®Eloj= Hub
Hzsto] ol & SoyPep279% HEsladth EF AR ulE ACEXs|EAE e W3}

Uy o
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FAZY Y73t Helo|= SoyPep2792] BAEAH L UET 19.3~19.6 %,
Azt 32 £ 1°, UXIYUE 2.12~2.42, HIFYA A 52.1+7.2m (Fig, 49
D2 AL 54 (flowbility) x| R 82.59] 1S Ko ¢Fs Rog U}
wth 3, Fue] AWM ES $8 4.91%, thl 44 44%, x| 5 34% 3B
30.57%% M Ao ®HE3IEL 30.57%2 AIArE LTt Eure] ACE XsjEA L
ICwZkol 35.3ug/ml 2 7154 AMEANE 588 B8Y 4+ 3L ZHog vy
NLREH 71578 Helo]l=4z] SoyPep279= ) W, AW, AX Sgof A&

>

AEE AYFolth
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Table 1, Effect of soy foods on ACE activity

Soy foods{company) Total nitrogen (%) ACE ICso(ug/ml)

Soybean paste

SW 4.6 276.3
SC 4.6 229.3
SS 3.9 233.5
CJ 4.6 171.4
Soy sauce
KK 1.7 259.3
SP 1.2 290.9
SW 2.6 188,0
NS 3.1 63.0
Soy milk
CH 0.4 N.D*
SY 0.5 N.D

a: not detected
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Table 2. ACE inhibitory activity of permeate and retentate
ultrafiltration,
Yield (%) ICso( ug/ml ) RTIA
Soybean
100 140.7 1
hydrolysate
Retentate 39.4 156.5 0.35
Permeate 54.2 84.7 0. 89
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Table 3. ACE inhibitory activity of each fraction obtained from the

ultrafiltration

Fl F2 F3 F4 F5 F6

ICso

265 91.2 167 100 210 40.1
(ug/ml)
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Table 4. ACE inhibitory activity of each fraction obtained from the first

reverse phase HPLC of the peptide fraction

Fractions F6, F6; F63 F64 F6s F6g F67
______ o . .
78.9 27.6 21.8 84.2 125.6 74.4 250.3
(ug/ml{_ . . ..
Fractions F6s F&y F6i0 F611 F6i2 Féi3 F614
[Cso ' ' .
140 122 157 181 N, DY N.D N.D
__(ng/ml)
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Table 5. ACE inhibitory activity of each fraction obtained from the second

ion exchange HPLC of the peptide fraction

F631 F632 F633 F634 F635

205 103 23 15 -
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Table 6. ACE inhibitory activity of each fraction obtained from the third

gel permeation column HPLC of the peptide fraction

F634-1 F634-2 F634-3
TN (ppm) 3.9 3.9 3.9

Inhibition rate (%) 0 16.3 3.9
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Table 7. ACE inhibitory activity of each fraction obtained from the fourth

reverse phase HPLC of the peptide fraction

F6342-A F6342-B
TN (ppm) 1.8 1.8

Inhibition rate (%) 8.2 12.3




Table 8. ACE inhibitory activity of each fraction obtained from the fifth gel

permeation column HPLC of the peptide fraction

F6342-B-1 F6342-B-2 F6342-B-3
TN (ppm) 2.2 0.2 1.1

Inhibition rate (%) 44 .6 9.6 56.8
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Table 9. Purification of ACE inhibitory peptides from the soybean

hydrolysate,

ACE inhibitory
Purification step peak number activity
(ICs0, ng/ml)

Soybean hydrolysate 140
Ultrafiltration (<10,000 dalton) 84
1st chromatography F6 40
2nd chromatography F63 21
3rd chromatography F634 15
4th chromatography F6342 9
5th chromatography F6342B 7.8

6th chromatography F6342B3 1.0
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Table 10. Total amino acid composition of purification steps

i:f:: U.F F6 F63 F634  F6342  F63428  F6342B3
Asp 83099 59208 2202 41.5 10.9 7.8 0
Glu 126385 6914 2461  59.9  11.7 7.9 5.7
Ser 51928 2494 926 338 221 125 7.6
Gly 60923 4227 1626  68.7  18.3  11.2 6.8
His 1730 779 0 0 0 0 0
Arg 47508 1241 375 721 216 4.4 2.3
The 34442 1762 953  20.1 0 0 0
Ala 58685 2484 782 142 5.8 6.0 1.4
Pro 40235 5364 3178 452 6.2 6.8 2.2
Tyr 10443 2120 255 652 7.4 5.5 0
Val 19357 3639 1005 388 6.5 5.6 0
Met 3261 907 643 338 9.8 6.9 1.5
Cys 2362 917 38 0 0 0 0
e 2001 3873 137 875 0 0 0
Leu 2589 4024 131 51.0 0 0 0
Phe 12509 2386 27 11,9 0 0 0
Lys 63543 1235 325 7.8 1.9 0 0

Total 621009 103582 15263 1842 128 746 27,
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Table 11. Type of ultrafiltration membranes used in this experiment.

Membrane Characteristics MWCo®
Hydrophobic

GR 61 PP yarophodt 20, 000
(polysul fone)

ETNA 10A Coated hydrophilic 20, 000

HEKLA 10A Coated hydrophilic 20, 000

a: MWCO means molecular weight cut off expressed as dalton
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Table 12. Several membranes with different molecular weight cut-off used in

experiment,
Membrane MWCO
GR 90 PP 2,000
GR 81 PP 6, 000
GR 61 PP 20,000
GR 60 PP 25,000
GR 60 -> 90 PP¥ 25,000 - 2,000
GR 60 -> 81 PP 25,000 - 6,000

a) Permeate on GR 60PP membrane was ultrafiltrated on GR 80PP, and then

obtained retentate
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Table 13, ACE inhibitory activity of permeate on several ultrafiltration

membranes
GR61PP ETNALIOA HEKLAI0A

Flux at 2hr (L/o’ e« hr) 14.0 12.1 11.9
Permeation rate at 2hr 0.31 0.23 0.22
Nitrogen Recovery

Yield (%) 31.5 27.2 26.6
Nitrogen weight
at 2hr (mg) 2,580 2.229 . 2,178
ACE 1Cso {ug/ml) 78.8 78.5 75.3
TIA{ x10%) 33.7 28.4 28.9
Recovery yield of
inhibitory activity(%) 57.2 48.2 431
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Table 14. ACE inhibitory activity of permeates on ultrafiltration membrane

GR60OPP with different operating temperatures.

35T 45C 55T 65TC
Flux at 2hr (L/a’ « hr) 13.2 19.2 22.4 25.6
Permeation rate 0.39 0.47 0.50 0.57
at 2hr
Nitrogen recovery 38.0 48.2 46.0 58.7
Yield(%)
Nitrogen weight 3110 3950 3770 4810
at 2hr (mg)
ACE ICso (Hg/ml) 54.0 75.3 71.9 82.5
TIA 57.6 52.5 52.4 58.3
Recovery yield of
inhibitory activity (%) 98.0 89.0 89.0 99.0
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Table 15. ACE inhibitory activity of permeates on ultrafiltration membrane

GR6OPP with different feeding concentration

Solid Concentration 3.3% 6.6% 10. 0% 15. 0% 20.0%
Nitrogen concentration 0.30 0.63 0.87 1.28 1.83
Flux at 2hr (L7’ « hr) 22.4 13.6 12.4 8.4 5.6
Permeation rate at 2hr 0.50 0.31 0.28 0.23 0.18
Nitrogen recovery 44.0 29.8 27.2 16.8 10.9
Yield(%)
\itrogen weight 3770 5621 7173 6468 6002
at 2hr (mg)
ACE 1Cs0 (pg/ml) 71.9 78.0 78.5 75.1 74.7
TIA 52.4 72.1 91.4 86. 1 80.3
Recovery yield of 81.0 53.0 48.7 31.2 20.3

inhibitory activity (%)
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Table 16. ACE inhibitory activity of permeates on ultrafiltration membrane

GR60OPP with different operating pressure.

1.5 2.5 3.5
Flux at lhr (L/o’ « hr) 57.8 78.5 60.5
Nitrogen recovery 34.0 51.0 31.0
Yield(%)
Nitrogen weight 120 180 110
at lhr (g)
ACE ICso (ng/ml) 57.0 63.0 72.0
TIA (x 10°) 2.1 2.9 1.5




Table 17. Conditions of enzyme hydrolysis for anticancor peptide production.

Enzyme Optimal pH Optimal temperature(T)
Corolase 7092 7.0 50
Alcalase 8.0 60
————— Esperase 8.0 - 60
Bioprotease AV 7.0 50
Neutrase 6.0 45
Thermoase 8.0 60
o Promod 278 8.0 60
Protamex 6.0 40 a
Pepsin 2.5 _- 37
;ypsm + Chymotr‘ypsinm 8.0 37
Sub_;;i-isin carlsberg 8.0 60
o _éromelain ) 7.5 50
Fungal prote'ase from Asp. 28 40
niger o o
Thermolysin 8.0 60
) Papain i 6.1 55;
Fungal protease from Asp, 7.0 10

oryzae
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Table 18. Cytotoxicity of various enzymatic hydrolysates of soybean protein

extracts on P388Dl: a mouse monocyte-macrophage cell line

olvent chloroform+
water @ethanol ethanol butanol acetone hexane
enzyme methanol
| Alcalase - - + - - - -
F
; Esperase - - .. - - - -
) Neutrase - - - - - - -

Corclase 7092

Bioprotease AV

Promod 278 - - - - - - -
( - Pepsin - - _ - N - - -
i L Thermoase - - ** - - -
5 Protamex - - - - ‘e -

Trypsin « Chymotrypsin

Bromelain

Papain

Fungal protease
from Asp. oryzae

Subtilisin carlsberg

e

L
i .
; Thermolysin

+ Fungal protease from

¢

i Asp. nigar

++ | strong cytotoxic effect

+  mild cytotoxic effect

- ! no cytotoxic effect
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Table 19. Amino acid composition of reverse-phase HPLC fractions : B1-8, B1-12

sample
amino acid B1-8 Bl-12
Asp 2.0 13.0
Glu 3.1 20.1
Ser 8.4 3.3
Gly 12.5 10.9
B His 2.1 0
Arg 2.1 2.1
Tyr 5.3 4.6
Ala 8.5 7.1
Pro 12_6 9.8
Tyr 3.0 0.9
Val 6.6 4.6
Met 2.8 3.2
Cys2 1.0 0
lle 6.7 3.2
) Leu 14.0 9.5
Phe 6.8 4.7
Lys 3.0 2.9
o Al 100 100
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Table 20. Antithrom botic activity of the synthetic peptide

Peptide ICy,
DEE 4580 uM
SSGE 4850 u M




Table 21. Condition and recipe of PCR

a) Compositions of PCR mixture

PCR mixture

H.1] (volume)

template DNA

Primer 1 (mal E : 100 uM) 0.5 8
Primer 2 (P2, P4, puc : 100 uM) 0.5 £
10 x reaction buffer 2 L
dNTP mix (10 mM) 0.4 £
ddH20 16.4 £
Vent DNA polymerase (2,000U/m!l) 0.2 £
Total 20
b) Conditions of PCR reaction

pre-denaturation 1 cycle 94°C 3 min
annea{iﬁg 94?3' 1 min
elongation 30 cycle 50C 1 min
denaturation ) 72°C 1 min

1 cycle 72C 5 min

post-elongation
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Table 22. Effect of UF-peptide on the weight of organs in SHR

Groups
Control 3% UF-peptide 10% UF-peptide
Organs (n=5) (n=6) (n=5)
(g/100g, BW)
Liver 4.031+0.32 3.52+0.14 3.39+0.29
Spleen 0.201+0.04 0.17+0.01 0.19+0.01
Lung 0.85+0.13 0.75%0.10 0.77%£0.07
Kidney 0.70+0.05 0.63%+0.02 0.724+0.02
Adrenal glands 0.01+0.00 0.01%+0.00 0.01+0.00
Thymus 0.03%0.00 0.03%x0.00 0.03+0.01
Heart 0.35%+0.04 0.35%0.02 0.38+0.02

*Values are means* S.E.
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Table 23. Effect of His-His-Leu peptide on the change of blood pressure
in SHR

The first injection of sample,
T The second injection of sample,

m .

(

saline/one dose, His-His-Leu :

N :

Saline . . .
(control) Captopril His-His-Leu
Body Weight(g) 358.45+ 29 44 329.06+14.16 312.50+41.67
(N) 4 5 4
0' (Time) 160.00+8.12° 165.60+5.89 161.00+7.19
10 a 156.50+6.50 121.06 £ 10.62 161.00+7.77
20" . 165.00+7.42 96.40*11.71 150.50%5.12
30 163.00+6.61 94.80+10.31° 148.00+2.16
40" 159.50+4.35 91.60+17.38" 135.00+8.06"
50 157.00+9.26 96.40%10.31° 126.00+10.80""
60 156.50+5.32 93.60+14.41° 105.50+14.50°
70 161.00+4.04 96.80£10.97° 105.50+14.50
80 155.00557 95.20+11.41° 98.00:+14.90
%0 15650 +3.59 90.40+ 13.74° 91.00+ 15.80
100 15550+ 3.50 102.50 +10.87° 9350+11.73"

Saline

The third injeci}gﬁ of sample

0. 5ml

number of animal,

saline/one dose,

% : Mean * SE

Captopril

2mg captopril/0. 5ml

2mg His-His-Leu/0.5ml saline/one dose )

Statstically significant differences from control group were: ‘p<0.05

Statstically significant differences from control group were: *‘p<0.01)
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Table 24. Daily SoyPep279-diet intake of young and old SHR

Group Diet intake{g/rat/day)
(Young SHR>
Control 16.9*+1.88
3% SoyPep279 17.7x1.76
10% SoyPep279 18.2%0.29
<01d SHR>
Control 21.7x1. 44
5% SoyPep279 19.4+1.18
15% SoyPep279 3.1%+1.96

*Values are means *SEM
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Table 25. Effect of SoyPep279 on the weight of various organs in young
SHR

Groups
Organ 3% soypep279 10% soypep279(n=9)
Control (n=6)

(n=6) (g/100g, B.W.)
Liver 413007  3.82%0.14 4117032
Kidney 0.66x0.01 0.68+0.02 0.73£0.03
Heart 0.34+0.01 0.38+0.00 042+0.04
Adrenal 0.03 +£0.00 0.03£0.00 0.04+0.00
Spleen 0.18%0.02 0.19£0.01 0.20£0.02

*Values are means*SEM
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Table 26. Effect of SoyPep279 on the weight of various organs in old SHR

Groups
Organ ] 5% sovpep279 15% soypep279(n=6)
Control (n=3)
(n=6) (8/100g, B.W.)
Liver 345%0.09 321%0.08 3.62%0.15
Kidney 0.640.01 0.64£0.01 0.69+0.04
0.03x0.01 0.03=0.00 0.04+0.01
Adrenal 0.15x20.01 0.14x0.01 0.15+0.02
Spleen

*Values are means * SEM
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Table 27. Effect of SoyPep279 on the Atherosclerotic index (AI) in

young SHR.

Gro-up Al value

control | 1.31%£0.29
3% SoyPep279 0.70+£0.06"
10% SoyPep279 0.65£0.01°

Values are mean+SEM,

* ¢ Significantly different from control (p<0.05)
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Table 28. Effect of SoyPep279 on the Atherosclerotic index (AI) in old
SHR.

Group Al value

control 1.43+0.13
5% SoyPep279 1.61%£0.16
15% SoyPep279 1.881+0.25

Values are mean *SEM.
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The preparative HPLC of the F6 fraction on anion exchange column

Fig. 2.
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Fig. 3. The preparative HPLC of the F6 fraction on reverse phase column
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F6342

F6341

F6343

Fig. 4. The preparative HPLC of the F634 fraction on gel permeation column
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F6342-B

F6342-A J

Fig. 5. The preparative HPLC of the F6342 fraction on reverse phase column
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F6342B-3

F6342B-2

Fig. 6. The preparative HPLC of the F6342-B fraction on gel permeation

column,
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Average permeate flux (L/mz/hour)
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Time (min)

Fig. 7. Average permeate flux of soybean enzymatic
hydrolyzates on different ultrafiltration membranes.

—-a GR61PP ——ETNA20A ——HEKLA20A
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Fig 8. Nitrogen rejection ratio of permeate on different
ultrafiltration membranes.

-a- GR61PP ——ETNA20A —— HEKLA20A
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100

% Cytotoxicity

Concentration (mg/ ml)

Fig. 9. In vitro cytotoxicity of ultrafiltration fractions of Bromelain/EtOH
peptides on  P388D1. Bl : molecular weight greater than 10,000 Da, B2 : M. W,
1,000-10,000 and B3 : M. W, smaller than 1,000 Da.
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Fig. 10. The reverse-phase HPLC chromatogram and cytotoxicity (1000 ug/mé) of
HPLC  subfractions. Two micromililiters was loaded on reverse-phase
column (Delta-pak C18 7.8X300, Waters Inc.). Linear gradient of
acetonitrile of 10 to 72% was eluted in 32 min. Absorbance was

measured at 214 nm.
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Thin layer chromatogram of reverse-phase HPLC subfractions :

{A] is ninhydrin detection and [B] is HsSOs detection.
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Fig 12. Cytotoxicity of hydrophilic Ti and hydrophobic To fractions obtained
by XAD-2 adsorption chromatography on P388D1 cell line. ICs value of To

was 63.37 ug/ml.
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Fig. 13. Standard curve for measuring the degree of soy protein hydrolysis
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Fig. 14. lon exchange chromatogram of thermoase/EtOH To fraction which was
obtained by XAD-2 adsorption chromatography. Two micromililiters was
loaded on Q-sepharose (Sigma, anion exchange) column. Linear gradient
of 1 M NaCl O to 100% was eluted in 200 min, Absorbance was measured at
215 nm.
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Fig. 15. Cytotoxicity of Tol, To2, To3, To4 and To5 obtained by ion exchange
chromatography on P388Dl. Except To-1, all four fractions showed
cytotoxicity and their ICso value were 19.24 ug/m¢, 352.99 ug/mé,
372.69 pg/ml, 756.39 ug/ml, respectively.
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Fig. 16. The reverse-phase HPLC chromatogram of To2. Two micromililiters was
loaded on reverse-phase column (Delta-pak Cl8 7.8x300, Waters Inc.).
Linear gradient of acetonitrile 10 to 90% was eluted in 75 min,

Absorbance was measured at 214 nm
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Fig. 17. Cytotoxicity of HPLC fractions (thermoase/EtOH To2-1 ~ To2-12) on
P388D1 at 62.5 ug/ml concentration of peptides. Among them, To2-9
showed the strongest cytotoxicity and its ICsp value was 30.6 ug/me.
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Fig. 18. The gel filtration chromatogram of thermoase/EtOH To2-9 fraction.
Two micromililiters was loaded on gel filtration column (Superdex 75,
Pharmacia Co.). Double distilled water was eluted in 60 min. Absorbance was

measured at 214 nm,
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Fig. 19. Cytotoxicity of To2-9-GO to To2-9-G5 at 500 ug/mf concentration of
peptides on P388D1(mousemonocyte - macrophage: ATCC HB 8065). Among them, only

To2-9-G2 showed anticancer activity.

[A] : control [B] : To2-9-GO
To2-9-G2

(E] : To2-9-G3 [F] : To2-9-G4
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Fig. 20. HPLC chromatogram of To2-9-G5. Twenty microliters was loaded on
reverse-phase column (nova-pak phenyl, Waters Inc.). Linear gradient of
acetonitrile 1 to 100% was eluted in 23 min. Absorbance was measured at
214 nm.
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Fig.21. Molecular weight of To2-9-G5 was determined as 1300Da by MALDI-TOF
MS.
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Fig. 22. Scheme of antiplatelet aggregation assay by
aggregometer.
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Fig. 23. Gelpermeation chromatography of soy protein hydrolyzate
developed Nong Shim co,Ltd. On Sephadex G-25{(95x5cm}.
Eluant: 0.1 M acetic actd; flow rate: 0O1mi/hr; fraction size: 20ml.

6g of sample was loaded. 10u | of the fractions was assayed for
antithrom botic activity as is. The active fractions collected are
shown by --.
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Fig. 24. Puritication of the antithrombotic peptides from the active fraction

of gel permeationm column chromatography(Sephadex G-25) by HPLC. 500ul
of the active fraction(1mg/m!) was loaded on a reverse-phase column{Vydac
C,q; 218TP510; 10x250 mm); The Separations Group, Hesperia, CA, USA).
Eluant, 5% acetonitrile water containing 0.1% trifluroacetic acid; flow rate, 1.5m
min. The fraction were freeze-dried, solubilized in 100p water and 10 was
assayed for antithrombotic activity.
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Fig. 25. Cation exchange chromatography of the active fraction
from reverse phase HPLC. Column, Vydac 400VHP575(5u, 7.5x
S50mm, The Separations Group, Hesperia, CA, USA); Eluant, 5mM
KH, PO, (pH 3.0); 0.5M NaCl gradient; flow rate, Tml/min.
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Fig. 26. Mass spectrum of the first fraction collected from the HPLC profile
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Fig. 27. Mass spectrum of the second fraction collected from the HPLC profile

(by MassLynx 2.1, Micromass platform I, Manchester, U.K)
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Fig. 28. Purification of the synthetic peptide(DEE) by HPLC. 100ul of
the peptide in 0.1% trifluoroacetic acid(TFA) water was on areverse-
phase column (Vydac C,,: 218TP510; 10x250mm); The Separation Group
Hesperia, CA,USA). Dotted line is parceantage acetonitrile in the eluting
solution containing 0.1% TFA. The fraction freeze-dried, solubilized in
100n! water and 10pul was assayed antithrombotic activity.
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Fig. 29. Purification of the synthetic peptide(SSGE) by HPLC. 100ul of
the peptide in 0.1% trifluoroacetic acld(TFA) water was on a reverse-
phase column (Vydac C,;; 218TP510; 10x250mm); The Separation
Group, Hesperla, CA, USA). Dotted line is percentage acetoniltrile in
the efuting solutlon containing 0.1% TFA. The fraction freeze-dried,
solublilized In 100ut water and 10gxi was assayed antithrombotic
activity.
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Sal-5 5®TCGACCTGCACCACCTGCACCACCTGCACCACCTGCACCACCTGCS
Sal-3
3'GGACCTGGTGACGTGGTGGACGTGGTGGACGTGGGGACGAGCT®)S

P-1  5®TCGACCTGCACCACCTGC3’
P-2 3'GGACGTGGTGGACGAGCT®S'

P-3 5®TCGACCTGCACCACCTTCATCATCTTCACCATCTGC3
P-4 3'GGACGTGGTGGAAGTAGTAGAAGTGGTAGACGAGCT®)S

Figure 30. The oligonucleotide cassette of ACE inhibitory (His-His-Leu) peptide
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Figure 31. Agarose gel electrophoresis of pUC19-HHL9 that has nine copies of
ACE inhibitory peptide.(l.5% agarose gel)

Marker: ADNA-BstPl marker, lane 1-6: transformants
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Figure 32. The DNA sequences of cloned HHL expression cassette in pUC19
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pMAL-c2-HHLo(6646+108 bp)
pMAL-p2-HHLs(6721+108 bp)

[His-His-Leuls encoding

@ oligonucleotide cassette

MCS ...... Xmnl-EcoRl BamHI Xbal Sall Pstl  Hindlll

ATC CAG GGA AGG ATT TCA GAA TTC GGA TOC TCT AGA GTC GAC CTG CAG GCA AGC TTG
fle Gu Gy Aq f

Figure 33. The plasmid map of pMAL-c2-HHL9, pMAL-p2-HHL9.
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Figure 34. [PTG induction on E. coli ER2580 strains bearing pMAL-c2-HHL9.

Marker : Gibco BRL prestained high range marker
Lane 1 : uninduced cell

Lane 2 : induced cell with 0.5 mM IPTG for 4 hours
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Figure 35. SDS-PAGE profile of [MBP]-[HHL19-[ Bgal-a] from Amylose affinity
chromatography.

M : Gibco-BRL high range marker, lane 1~9 : Amylose column fraction # 2~10
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Figure 36. SDS-PAGE analysis of MBP-HHL9- 8gal-a cleavage of Factor Xa
treatment,

M : Gibco-BRL Low range marker. lane 1 : no induction,

fane 2 : 0.5mM IPTG induction

fane 3 : MBP-HHLg- Bgal-« + Factor Xa, 3 hours,

lane 4 : MBP-HHLs- 8gal-a + Factor Xa, 5 hours
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Figure 37. Western Blot analysis of MBP-HHL9- Sgal- a cleavage of Factor Xa
treatment. (lst Antibody : Anti-MBP, 2nd antibody : anti-IgG)

Lane 1 : {MBP)-{HHL]s-[ Bgal- a ]

Lane 2. 3 : [MBP}-[HHL)y-[ Bgal- @) + Factor xa
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Fig. 38. MALDI mass spectroscopy analysis of HHL,-fgal- o cleagage fraction
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Figure 39. Effect of UF-peptide on the change of body weight gain in SHR.

SEM was less than 10% and was omitted for clarity.
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Figure 40. Effect of UF-peptide on the serum GOT and GPT activities in SHR,

Data are expressed as the mean=SEM,
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Figure 41. Effect of UF-peptide on the change of blood pressure in SHR.

% Significantly different from the control group (p<0.05).

SEM was less than 10% and was omitted for clarity.
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Figure 42.
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Effect of UF-peptide on the serum lipids level in SHR,

Data are expressed as the meanSEM,
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Figure 43. Effect of UF-peptide on the ACE activity in serum and aorta of SHR

Data are expressed as the mean X SEM,
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Figure 44. Effect of saline (A), captopril (B), HHL {C) on the change of blood

1.

pressure in SHR, The first injection of sample, ' The second injection of
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Figure 48. Effect of SoyPep279-diet on the plasma GOT and GPT activities in
old SHR. Values are mean*SEM.
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Figure 51. Effect of SoyPep279 on the plasma lipid levels in young SHR.

Values are mean X SEM.
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