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ABSTRACT

RPLKPW is a highly potent anti-hypertensive peptide obtained by replacing four
amino acid residues in ovokinin (2-7) (RADHPF) that is a vasorelaxing peptide isolated
from a chymotryptic digest of ovalbumin. In previous study, RPLKPW sequence was
introduced into three homologous sites in soybean /3 -conglycinin «’ subunit by site-
directed mutagenesis and the mutated «’ subunit expressed in Escherichia coli exerted
an anti-hypertensive effect in spontaneously hypertensive rats at a dose of 10 mg/kg
(per 0s). In this study, we found that RPLKPW was released from only one site among
three RPLKPW-sites by in vitro digestion experiment with model peptides around
RPLKPW-sites of modified «’ subunit. In order to release RPLKPW efficiently, we
optimized amino residues around individual RPLKPW-sites. The yields of RPLKPW
from 3 RPLKPW-sites were increased markedly. Furthermore, we introduced fourth
RPLKPW sequence to the o’ subunit. The minimum effective dose of «’ subunit
containing four RPLKPW was 2.5 mg/kg, about one-fourth of that of modified «’
subunit that we previously reported. The anti-hypertensive activity of «’ subunit
containing four RPLKPW was larger than ovalbumin by about eight hundred times.
Soy Protein Research, Japan 5, 26-30, 2002.
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DHHIZINEAT V7 I Y OFE MY 7Y Y25
gk L - BhAR0AR - IE % T 2 7" F FOvokinin (2-7)
(RADHPF) 3@ ME FAAZAE T v & (SHR) 12X L10
mg/kgDRFEA G- CMERE FMER 2 R$25, 407
IBRBEREABIRTAZEIZL o TILORTF RO
1/100124H24 9 0.1 mg/kgD %5 TH%) %= RPLKPW %
fB7-1, KRTF F% KE B-conglycinin «” subunitH
WAEFET % 3 7 BT OB B R T DA R R ZE
BIZX-oTEAL, KGR THEETHI EIZX-TI0
mg/kg DR G- CH 56 4 KR H IS IUE R F7EH %
N ELZE B -conglycinin o’ subunit (LT 2% o) A%
Lz, ZHIIHT VT I v LD B X F2008558 0
MERETERZRE>Z L2k 5B, L L, RPLKPWR
W2 o DDA G RB LD TRPOFET S &
U2 RN T % 20 720, &K L 7-RPLKPW
D1/4~1/3m 72T EBRICEI ) B &, MERENER
WCHEGL-EEZONA, 22 TAHHOWIIETIISRE
DR THAL & 520 ) 72KF, A L 72RPLKPW A%}
RILYIHEING L) ICHEI /T L RIS,
RPLKPWEAZRALZ 3 D05 4 DIZHER T 2 & THE
COMIERETERZ S 5I1HEL &) LA,
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EFINRTF FEE

B -conglycinin o’ subunit# ®@RPLKPW % & A L 7=
EAEDICA S S 5 7 3/ BB & 0 14~ 2258350
NRTF FEFmocilZht > THB L, FEBRIH W,
ETFILRTF KDin vitro7 O F 7 —EHEERICE B
RPLKPW®DRERIFEDEH

n vivoCOWHEILZ Y I 2L — b 520ICETFT IR
7F FER7TT v (pH 2.0, 37C, 5 h, E/S=1/100), B
LUy 7L 75~ (pH 8.0, 37C, 5 h, E/S=1/20) T
L& ¥ 7%, ZOHE W 2 HPLCIZ Mt LRPLKPW®
RAERRZ 70 b 75200 — 7L Y EE L7,
B -conglycinin o« subunitNMRPLKPWE A & LU,
XBHEICL3HR

B -conglycinin o’ subunit™# (27 7E 3 5 RPLKPW#H
FRBCHIERNL, BT 4 AT F v b QRS OEALEE
ANERFHEZH O TRPLKPWZEA L7, ZOXE
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A L7202 o subunit®cDNAZ I — F§ 575
A 3 F % 3$HEHMS174ADE)C R Eiinie L, PTG
EF T o subunitz S8R L 72,
RPLKPWEAKZ o' subunitD 5%

SIS 7RI % Bk L 72, T 43 % X
L5 (30%~50%) %4r-72. €Dk, BA A
WU~ NS T T4 —=BLOSVER O NS
FT74 =L LR L 7.
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T TN E30%BINEE & e AR B AR K IS AR S Y,
16~22 O IMEARFET v » (LUFSHR) H#ElC
W5 L, #%5%0h, 2h, 4h, 6 hfEO Mm% #
IR S A EFFMK-2000 (ZBHTHEME) % v T
WELZ, 3y b= VICRERZEAL TV RN
nativeZz o "% RIGHE CTHH, HHE LUEBRICHW .

5 xR

invitro7 AT 7 —EHEERBRICL B ETIWNRTF K H
5 ORPLKPWDiRERNE

Hilal, &t L 72%ZE o« subunit (3RPLKPW-¢’) @ 3
71 it ORPLKPW AL 012 AH 24 § 5 14~ 15552 D
ETFTNVARTF F(SiteAQQ), BB LUCQ) 2 7ur
T —ETHLLzE 2, Site COHH SRPLKPWA
RAEL, FOIRERIFRITUZ « 1 mold 721 0.35 mol
LEME SN, W% o’ 1 mold 72D 3 moldRPLKPW
FEA L7729, ZDin vitroD 5T TIEHEEED
BLZI2%DRPLKPW L 2REL TR W LIZh
0, bilof/NERES RS SEME SNz vivoTD
TRERR X DRV E 72 5 72, % 2 TRPLKPWZSIE &
AERELTIZWEEZ 5N ASite A, BIZBAL T
RPLKPWORI AR A B L 72 ET VT T F &4
L, %% 'S DRPLKPWORAEMNER 20 5 72
O DAL % AT (Table 1).
RENEERET 5 - DHFEET

% §°Site A2 L TRPLKPW® N 33 2 FE4LRT & C
K 1 FEZDOArgZ#CGnIlE R L Z2ETIVRTF K
(Site A (2) =&ML, HILL7z& Z ARPLKPWOR
HE%H#130.01 mol2* 50.36 mol~ & REERIC EH L 7.
[A#kIzSite BIZB L T RPLKPW O N ki 1 FdLni %
TrpllBEBRLFEN) 7L 0 THREBUMENS LIS
HEFL Tl 2 A FArgICHEBRL M) S o TH
UM E NS XL (Site B(Q2). Zhicky
RPLKPW DR E5HE % <0.01 mol7>50.42 mol~ & &
DL ENTE., #HREL TR L EBINEEZ IR
L 7-Site C#% #fff L TRPKLPW® N3k 1 5% 4L a7 %2
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Table 1. Improvement of yield of RPLKPW after pepsin-pancreatin digestion by optimizing amino residues around

RPLKPW-sites

Model peptides

RPLKPW-yield
(mol / mol model peptide digest)

Site A U1QIPRPRPQHPERER®
() QIPRRRPLKPWRER 0.01
(20 QIPQRRPLKPWQER 0.36
Site B YGEQPRPFPFP RPRQPHQEEE®
1) PFPFWRPLKPWQEEE <0.01
2 PFPFRRPLKPWQEEE 0.42
3 GEQRRPLKPWRPRQPHQEEE 0.20
40 GEQRRPLKPWRPLKPWQEEE 0.07
(59 GEQRRPLKPWQRRPLKPWQEEE 1.07
Site C SEREHPRPHQPHQKEE®
(1) EREHRRPLKPWQKEE 0.35
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Fig. 1. Purification of 3SRPLKPW- « ’ subunits (new) expressed in E. coli by anion-exchange HPLC on a Q sepharose
column (A) and gel filtration HPLC on a Sephacryl HR (B). Fractions containing the 3RPLKPW- « * subunit
(new) are indicated by arrows. SDS-PAGE analysis (C): Lane 1, Total E. coli proteins; Lane 2, purified

3RPLKPW- ¢’ subunits (new).

Arg, CKui15%IEBE%Gnll#&EI$ 5 2 & TSite A,
BIZBAL COEMEIELEL 2 LI Lz, 2hb
DR F R L 728 % o (BRPLKPW- ¢’ (new))
1% 1 mold 7z » #1t#, 1.13 mol (0.36+0.42+0.35) @
RPLKPWASJRAEL T A LFHAE SN, WEEEHICLD 3
7 D ATBALD§ T H 5 RPLKPWAS R 2 & %
Zbniz.
4 /B ORPLKPWE A

S5 7% Au bikFENE LT 4 AT H ORPLKPWELYE
A&ER ATz, 4 HPTHEZEAT LA L L CSite BO
E AT ICRPFPFP & W 3 R LK DSEAE L T B 729,
T4 2 OEALZ T FRPLKPWICER L 72 E TR T F
K (Site B(3) %41t L 72 & 2 50.20 mol®RPLKPW
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AR L7z, RIZ2 DORPLKPWZ ¥ ¥ 7 A 1272
B =o€ T NVARTF K (Site B@) #HELLA-E
A, ZORHNZIE 2 DORPLKPWEHIA &G N5 12
bbb, FRIFEINIS0.07 mol & KV IREZR)
HThHot, 22 TING 2 DOORPLKPWELS D IZ
A= =¥ LCGIn-ArgZff A L72ETNVRTF N
(SiteB(5) #&piL, HILL7zE ZA1.07mol& v
FEFICEVIRENRE R L2, ZORFZFRH L7 4
53 FRPLKPWEALZ o’ (ARPLKPW-¢’) 13 1 mold
729 B X #1.78 mol (0.36+1.07+0.35), DRPLKPW#S
TRAET B ERPE S NERFHC LY 4 AT 0B A O
FTRTH LRPLKPWASRAET 2 &2 b/,
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Lo X122 BEOHUE o % KIHWICTHRHA S
o, W#%: (Fig. 1), SHRICKEII#%5- L 7. RPLKPW
DIRAER)Z % B B B & i L 723RPLKPW-«’
(new) IZEHXFTUFTO L O DRGNS & D50
IZHH24 9 55.0 mg/kg TH 514 4 Weif B IS MERE T 28
Roni.

RAZ 4 # T H OPRLKPW % 3% A L 724RPLKPW- o’
ZSHRICREI#H G- Lz 25, LEiObDOD1/412H
9 525 mg/kgD Flm THG-1% 4 W B ICHFE 2 1ML
FERETIER %R L7z, 2h X ) RPLKPWE A% o’
DIMERE TR B L2 4%, MmfbTcEizwny L
S52% (Table 2). FZIAT VT I v ERHEET 2
&, BXZR0EHEVILIERE TIER 2 HFo%%E B -
conglycinin «’ subunit?¥E 56N 722 &1k 5.

Z =

TEAEFOZE T 2 OV CEBG R 7 F R & & i
ABERIZEAT S Z L, SEhmRREE AN
ZEMT 2 ) R THNGTFR TH S, HAT HERE
R TF K& FDOEF] & homologous 7z ERALIZ FEHE $
52 ET, FOUE L AHEDolding, kRS,
JRAEYE, AREE, 7LV Uik EOZLE RANRIC
MWz AHZEPHPFFTES.

RIFFE T o PR T & 21T 720, BAL
7ZRPLKPWA % & < 7057 —BI2 & - Tk, W
Wr SN\ &9 IC 2 DOFIREGRIEERE L72dY, 20
72OIETFTVARTF FIZ L Bin vitrol§{tEEB %47 -
o BERRMERICL o TEELR EOTEEE AT S
TEAHBRFRIT AHACE, BREZEATLEICYH
BABE R BB EE, FOEEZHRET 50058
THbH., THIEHETMEICIEZZOERMESEE RN
FehBhoTHhA. L2L, HEEEATTF FriE
AL 7SI ARE DS 6, ZOEEITEXREELY
BLLAZD 1 REEICRET S LA RENE
B, WELAMIEEDET L ARTF iV LER
Z&oT, Wlin7 I /RIS 2 #EETHIENTE
5. THEAREOHWEET 2 5 2 THHE»ORE
W hiEesS25.
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Table 2. Anti-hypertensive activities of genetically
modified p-conglycinin «’ subunits

Introduced RPLKPW- Minimal effective Relative
RPLKPW  yieldd  dose(mg/kgF activity
Native «’ 0 - - -
3RPLKPW- ¢’ 3 0.35 10 1
SRELKFW-« 3 113 50 2
(new)
4RPLKPW- ¢’ 4 1.78 2.5 4

"mol/mol RPLKPW- «’ digest after pepsin-pancreatin
digestion.
?in SHRs after oral administration.

F72, $RTOEAFNIC BV TRPLKPWO N i
13AR % Arg, CHu 1 BAEK ZGInIlEkF L2 2
L1 & o CRPLKPWORAERF 2 mH 5 I DTS
72. RPLKPW#% % ¥ 7 A MW AR —H — &
L CGln-ArgZfA L7722 &b ZoFEAIHE-72b D
THb., P)TYUREFT N T I X B
DT ZOYBHMONKM T I/ Bl EE
TH AN, SO TldTrp-Arg bond & V) Trp-Gln
bond D 5 ASYII A & <, YIMrEAZ O CEMT 2/
FRARFEOBEER S RB SNz, THICIXCRMT I/
B EOVRBEESCEM 2 LV HERT L2 EEZ LN
4. F7:Trp-Arg bond & 1) Arg-Arg bond® 3 9 254
Wish#ES L o /zZ &, ERFOYWN 77 7 —
YEBIRT D4, CELD0EDHILENTREICHE
357077 —¥ (SHO%E, FEM) TV L
DRhYTIY) 2BRTLIENETLVEEZEZORN
5.

LoT, EHEMRTF FEEM ARG ISEAT
LB, #D~RTF K EhomologousZ AL % & 1, &
AL, TTRGRECAESE, ZOIHFEIRARIC
GlEMENG &) ICHET L7, MWk CchESE2
CENHKEERTIHEEZONS. KFFRIZBNTH S
%12 Z D 4 55 F ORPLKPWE AYZ o subunit% K
BTl Rk, ¥4 X4 2 CTRISE, 2ol
FERETIEH B & LSOV THRE T A TETH 5.

9

RPLKPWIZINEI 7V 7 2~ HSROBIIRM#E R 7F F, ovokinin (2-7) (RADHPF) @ 7 3 / Eghkik
EEE L CEONMARMERETRTF FTHE. FA4IZLEZ ORPLKPW % 3 4T3 A L KB
HCHHT A LICE-T, 10mg/kgDRFHG- CHEIMEBERIIET v M (SHR) 124} L TR
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TEH % 7R 3828 B -conglycinin o subunit % 5 C & 72, ARf3E TIIRPLKPWE AR EL O 7 3
VRN LT B 14~2REDETNVRTF FEERL, RV BIUNSY 2L TFI2E 5
in vitroDLERZIT o728 25, 3HFH 1 AFOAS SRPLKPWAY Y HENTL 5 Z & a8
Ghrols. &I THE RN THILE ST 720, EA L7ZRPLKPWAS s L (W) HEh s i
TR ZFOBEAN A EBBREDORBELZIT 2728 25, W VAT S 3 W TR TOEALR
772> 5RPLKPWA IR L < 810 &7z, F7/-RPLKPWE AE.Z 3 0005 4 DICHR 3T 2L T
U COMERTERZ L) BT RCRATET D, BERIICUITOb D05 & Z1/4812MHY

$ %2.5 mg/kgDREFG- THE R MERE T/EH 2 /R UK o subunit 2155 Z L8 T & 72,

i

JRET V7 I LR L Th & 28005 M L ERE FIEH 2802 L 122 5.
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