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FIVF > UREL, %4 1 Actinidia arguta) 1%, Hi
WennBE L, <%y~ ¥ YIE (Actinidia)
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XA 7D 35 HREREFNTHDLY, 20
ZEBb, TV FVIIEELREY I VIETHL L
EZbHN5b,

P F L, AR, REBH Ya-—A, T4
U UXYLEONMLGE LTHBELTWAY, T2,
TV A MIBHEHSN TS,

PV I 2 OB IIRERE R A BRI B 9 5
L, 7 VVEF—1EH, PURIEMERBY, 5
R BETEARESE S, g /X — P IHESERS D, (L
FALEM ORI EERY, K1) 72 /7 — Vli5ic
X BB HALEERIE L EEHD 22 S IS
NTWab,

—HT, YV FIREFOY L8 HICET L0
FEILFR I ST e,

P F v ERBEORKEBRADOF T L 70—
(Actinidia deliciosa) &% N7 BnfhEid (7
O7F7—+¥) ThHb Actinidn BEFNTWDL &
A% Arcus 12X - TIR SN2, Actinidin 1&/57%
AV A=N=T 7 3I)—=Z|L, A ET 3
FEECHN AR DS d B ¥ A5 4 7 a5 7 —+ [EC
3.4.22] THHOA2, F 4 T)V—ORHFLHK
# Actinidin (X, % ¥ /787 G OHLIRAERDF L HEE
ENTWBED, Actinidin 12k o THE U BLREL &
LT, ¥9F 8 —EBRHEESR, FETLLF Y
ELTEMT LU -2 XM=, £A
B0 BRI 7 &3 ST 2820

PV F T RERIZL, FUATN—Y LREBRICY
YN HE SRR D — DO THLE Y ATA AT
7=+ [EC3.4.22] DT HLEZDOND, K
METlE, vttt ATsA rTSuar T —
Y OAALAFAEE O & B ICE TN %D
PDY 7B B RREDFENT 21T o 72D T
T 5o

1. BB IUERRTE

1) EBMH
SRk RFEERTIE, 2012~2015 FEAb g E AL h R X
THE SNV % 3 HBERICHEE L7274,
WHAAAT L, FIRRI RS LT L 72,

<% % ¥ (Actinidia polygama) &, 2012~2013
SRR E R E T CHRE SN~y ¥ ERES
Hwiz, 7V =rF 94 BLT- VT rFo A
s & V72,

Tris (hydroxymenthyl) aminomethane (Tris),
2-Mercaptoethanol (f-ME), Dimethyl sulfoxide

R A -

(DMSO), =FL v Y7 3 v UEEEE (EDTA) %1
iR O % H v 72, SDS-PAGE M4 T-&
~—7—, BSA (bovine serum albumin), Cooma-
ssie G-250, Quick start™ Bradford 1x dye solu-
tion, I =707 1 7 ¥ Tertra )V, Mini-protean
TGX precast gels, any kD 10-well 38 & U 12-well
% EE BIORAD#E L DBEA L7 ARZEREE LT
H w7z Z-Leu-Arg-MCA, Z-Phe-ArgMCA B X OF
AMC #'2, Antipain, E-64, E-64c, Leupeptin, Z-
LLLH (aldehyde), Leuhistin, CA-074 IZX7F F
WrgeaT 2 HHEA L 720

YT F VTHCAEE T, a-h Ay BLT
y=-71 ¥4 X MP Biomedicals, LLC, -7+t A1 >
WFHEHSE TR L VAL, AF A I VI ITFH
A7 IR, BGT VA T I =70 MG X
DA L7z. 72, Transferrin 3 X U Lactoferrin
&, FnEhne PEEB X e MEE LD KARS
WX ENZL ORIV (RIEHR),

ZOMORIEL LTI & TR % Hv 72,

2) EBAE
© I F T DOULEE L BEF RO T

PV F T QIR & FEFRIEE ORI T O L9 12
fTo72 (K1)e

(@ Bradford % 724 o8y EREHIE

B O 8 2 ox 7 B o5& |21 Bradford %%
=Wz,

Ty N EE LT, 6 HEOBEE (0.125
mg/ml~1.5mg/ml) ® BSA (bovine serum albu-
min) M, B EER L7, 206 HEHD
Bl ZNEN20ul &), =Ty XYLV TFa—
TUZ AN, DWW T Coomassie G-250 % & & Quick
start™ Bradford 1x dye solution = 1ml Il Z,

HAF (120 g)

REokE
20 mM Tris-HCI buffer, pH 8.0 IZ¥## (120 m1)

RYho THRIREREL |
SOITHE T W R THoY TR R (K )

12,500 g T4557 . Rl (4 °C)

B EEERS
20 mM Tris-HCI buffer, pH 8.0 iZ16/¢R:#EH (4 °C)

HLREICIBRZ R L. -30°CITRTF.
Bl DERIHER

1 BEREHEOME
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vortex TR L, 5 M=EIZHEHE L2, D\ T,
NS OOt SRR (H 32 U-1500) % H
W, YRR 595 nm THISE L7z 7Ty kL
T, WK E721F 20 mM ) ERFEET, pH6.0 %
w7z,

Fvry, ¥y T —rF oA BT
VFEyETART RO L8 EREROWIEIZ, KR
#2011 12, 1 ml @ Quick start™ Bradford 1x dye
solution Z Nz, 54rMEIRICEE L% FiLo
LOICEZE L, FOWbE % b e i
2B TIED, B L

@ BERIEERE

FEARM RO, REERBE (10~20 1),
0.5M VY YBRF I 7 £fkdERE, pH7.0 (100 ul),
B-ME (10 ul), #BHiAK (860~840 ul) DNEIZIRE
L, BEEMSIEIEE 10mM (10ul) 2252 & &
DB L, &% 1lml & L7z, 37TC T30 DA ~
Fax—1 & 02MREM2ml 2z 52 £I2 X
DEER UG 2 IR L7z BEsRIGTEOME S, B L
72 AMC ot Est =y b (RFU) %llET %
Z LI & W AT o 72 Uihkt (Ex) 360 nm @ #56 (Em)
460 nm) (& 1), MEMS & LCTIE, Versa Fluor
Fluorometer (BIO-RAD #L#, KEAHV 74 V=7
M) = w7z,

@ EAEMEOVER

BREENESR D AMC 2B O m & §4 128
L, fxmEotr=>y b (RFU) OMEZIT-> 720
AMC 28 10 11 (100 nmoles (24124) % vz & &
DA 10,000 1255E L7ze fiEo T, HIF TR
FEHROBERE A 72BEREEONE T RFU A%
5,000 & BoRrENNIE, ZolEHFERILHR T50
nmoles ® AMC 25###f S /-2 &L 2Bk T 2 (X

£1 BREUSROMEDS X UBUSA
1 | B2 Enzyme Solution | 10~20 ul(diluted 5~10 fold)
2 | FRAER
Buffer (0.5 M Sodium phos- | 100 ul(final conc. 50 mM)
phate buffer, pH 7.0)

3 | #ycHl  B-ME(2-ME) 10 ul (final conc. 10 mM)
4 | ik dH,0 860~840 ul

- 10 ul (final .1 M —
° ¥ Substrate (10 mM) 0l (final conc. 100 4
100 nmoles)

6 | — incubate for 15~20 min at 37C

7 | — terminate the reaction by adding 2ml of 0.2 M acetate
(CH; COOH)

8 | — determine the fluorescence at Ex 360 nm and Em 460 nm

2-A, B)o

® FEEFREOIE

12 FEFHO A I (Arg-MCA, Z-Phe-Arg-MCA,
Z-Leu-Arg-MCA, Z-Gly-Pro-Arg-MCA, Z-Val-Val-
Arg-MCA, Z-Arg-Arg-MCA, Boc-Val-Leu-Lys-
MCA, Boc-Val-Pro-Arg-MCA, Suc-Ala-Ala-Ara-
MCA, Pro-Phe-Arg-MCA, Boc-Gln-Arg-MCA,
Ala-Ala-Phe-MCA) %My, £ 1IIRLAZHET,
BRI TEDOWE 21T - 720

® WICH f-ME 12 & HEER DAL

FHE L LT ZLeuArgMCA & v, B UGS
2 B-ME (RAIEE 10mM) Mz 522k, B
FAHTED GRS 5 A D T 72,

@ #%i# pH OPEDS L O pH ZEMDIE

B USRI 2 #1870 pH ASEERIGE IS K%
BTN,

T () pH % 121, GTA % (pH
3.5~10), 7 T VEE#%E (pH3.0~6.0), BLU
) VR (pH6.0~8.0) ZH\, %4 ® pH IZ
BT BRI E AT

pH %5EME21E, GTA @i (pH3.5~10.0) %
7o BEREW 201l 12 5ul @ 0.5 M GTA #%1f
W RAREE 100 mM) ZlllZ, 4 TIiZ 24 e &
L7:t%, BEREEOMEICH V2,

W, GTA RREHOMM EMEREIE TRROEBY
ThHhbo

- 3,3-dimethyl glutaric acid 16 ¢g
- tris (hydroxymethyl) aminomethane 12.1g
- 2-amino-2-methyl-1,3-propanediol 10.5g

K W BREO 3 3 28 S &, GTA #%
i & L7z 45 pH (3.5~12.0) ~o#fiEiE, 0.5
M HCl £7213 0.5 M NaOH % JH\WTHTo 72,

P 35 BSOS RS AR A

BFRer—w L LTEIRUNERD A ¥ F 2~
Ta O E 0~60 I LI LT EITLD
11-72

© REREOWREDB X NREZELEOIE

o () [\ BEISRADA ¥ F 22—
TarOREE 4~60CIZEZ LT LIZL D HEL
725
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MEZEMER, BRERIERDA v Fax—Ta v
DIE 4~60T 12 2, &4 OMEEIZ 10 7 HEE L
7o BT, BEREEEOWE 2 fTWIE Lz

O VTFAIARTINHFNT = NRYT 7N
73 FVESRKENE (SDS-PAGE)

Laemmli %% T4 o 72, kB EIX, I =70
7 4 7 ¥ Tertra £ ) (BIO-RAD #t), FEXKEIH
7 )V i, Mini-protean TGX precast gels, any kD
12-well (BIO-RAD #t), UkBI# 1L, Power Pac
Basic (BIO-RAD ) % Hvy, 200V T 30 5 o
HAIKE) % 1T o 720 KB 2 @ 7 )V 1L, Bio-Safe
Commassie G-250 stain & T 60 srflgeta L, %
D, KX DRt —BfT - 72,

Q) BAEREERAERNC X 2 REEREEIC R T8

KEEEN Y ATA 77T —EThHIhIEHRANX
L7202, Fie OFEFIIHT 5 10 FEE O B EH)
(EDTA, AEBSF, Antipain, E-64, E-64c,
Leupeptin, Z-LLLH (aldehyde), Leuhistin, CA-
074 B X UF Pepstain A) & H\w7z,

@ AEREBICLZ2ETFY, ALY, AFL
VT T E D5 TERE D T
YIFv, h¥AY, AFAINI L EHEADY
YOSTEICH L, EEITI2~T00D 11I2%5 &
IIIARBEREE A AL, 37C, 1HMG S €7
%, 72 BICERKEAGEL 3~4ul IRML,
95C, 5 MEMIE A L THREREIG S 872, IRWT,
Laemmli % 12 & %A SDS-PAGE #47-> 72, £727
JUHE Mini-PROTEN TGX Precast Gel (Any kD,
BIO-RAD #L#) % 72, BRIKENITED 7 VA L
Dy 37 H %, Bio-Safe Coomassie G-250 (BIO-
RAD t18) % v C¥efa L7,

2. RBER

1) 1REERRARDOVER
O AR OVERIC BT, BRI S 7z (1K
2-A, B)o KIZH/RL 7%, RFUEA 10,000 TH
11, 100 nmoles, 5,000 T & #1{X 50 nmoles @
AMC DSBS N7-Z L 2 BT 5,

@ Bradford #:12 & 2 IR i

& N7 BIRRE OWE D L2\ 72 Bradford ¥
W2 X B A R L7z (M3)s &L, 595nm T
DWEMEA 1.0 TH 2a, TOREHIZIF0.45
meg/mlDF VIRV ENEENL I EEEIERT b,

Standard Curve-2
Standard Curve
22004
11000

20004
10000

1800
9000

8000 16004

7000 1400

6000 12004

RFU
RFU

5000 10001
4000 8004
3000 6004

2000 400
S0 nmol 100 nmoles

noles.
1000 l l 200

0123 45678910112 00020406081.01.21.41.61.8202.2
AMC (ul) AMC ()

Xl 2-A A Xl 2-B it i
(RFU 0~10,000) (RFU 0~2,000)

L4 o
1.3
1.2
L1
10
0.9
0.8
0.7

0.6 4

Absorbance at 595 nm

0.5
0.4
0.3

0.2

d

0.0
0.0 0.1 02 03 04 05 0.6 0.7 0.8 09 1.0 L1 1.2
Protein concentration (mg/ml)

3 Bradford 12 & 2B H#R (mean = SEM, n=10)

2) BRRISEFEEETE

R D DO RmIKIE %, ARER 2 AR 371247
) AR EREDS Sul LT IZB W TEIHNE
#HFAO FREFEHIBEBRZ CLE ) 720, BRAERY
S5 REAM UL 724, BER UG AREIC X 2 KR
A7, Tk, 20 45 F THEBEI SN
(H4), Dz, JFEAIE L CREREW % 5~10 547
ML, RUSE” % 15~20 77 & LT, AgRiZ
L7z

3) EEFEMDORTE

Tl 2 OB WIEE % v CRERREE LR (K
5) RERTIE, S5RBEHNLATIVF TR 5ul
(0.42ug) M, FUSKM % 10 5 CiT o720 K
WRL7ZEH1Z, v Bt ofERlL, Z-Leu-
Arg-MCA >Boc-Val-Leu-Lys-MCA >Z-Val-Val-Arg-
MCA>Z-Phe-Arg-MCA >Pro-Phe-Arg-MCA @ JIi
WK 55 ffBE & 5648 L 720 % 72, Z-Gly-Pro-Arg-
MCA % Z-Arg-Arg-MCA 7 & Z Do & HE 12
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8000- Time course
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R4 BOGRR & BEREE
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R R
€g egf o ¢§

5 PR

LTI 4 55\ WG Z R L7z DR FEERTIE&E
H & LT ZLeu-Arg-MCA % L 72,

4) BITH) B-ME IC KB EBEZEDFREL

PovF T HROBEREEICKIZTT -ME OX)H
%, HE L LT ZArgArgMC & T~z R
FEOREEBREE, 7R 7oty =2 HTH
L, 10,000 g T 30 srfim.0orlE L, biEx7.
ZOLEFEIZOWT B-ME DL WAL T 5
ATCHIREENPED L) BT L200% 50 L
720 BB 5~10 ul OFEPH TIT o 72 BRI IR
A > 72 (B0RFU LLF) 4%, B-ME (&R 10
mM) ZFISRICMZAZEICXY, M6IRL:
£ 912 180~200 5 £ THHMHAL L 720 2 DGR,
TN F T RAPICBTARBRR L HEB L 2w
RETHEETLEEZ SN, $72, BMED L)
BRICH CHENEELENL LV AT A v 7T uT
T—EE L TnbY, KEERDLZOHEEIZAS L
EINLD,

9000

8000

7000

6000

5000

RFU

4000

3000

2000

Specific activity ( pmoles / mg / min)
N
<

R7 HL+y, F)—rFuAf, T—LFrFIAB
IOy v RHTOYATFA TS F 7 — Y
o Hei

5) Y, JU—>Fo4, d-I72F7
AT BEROYEZRERAHEDOI AT > 70

T 7 —EDEMLE
vty JI)V—rFxF o4, I-NVTrFIAB
JUP~ 7y ERE (%54~20g) 12, 12TEHED 20
mM Tris-HCl buffer, pH8.0 #lNz 7%, 7— K7
Oty —%2HWTHEL, £51210,000g T 30
SiEELL, &EFEEEZ, SNLOLEEFOY X
T4 y7ur 7 —¥iEn%E 10mM B-ME OFFFET
THPEL, WL (K7), ZORE, 77D
BEFEYE (0.18 umoles/mg/min) # 1 &9 5 &, 7
V=V F 9 4E< 770K 8KE, HvFig s
V= F A4 2. 165 ~F ¥ DK 18.5 1D
WiEWER L7z YV T, 7= FoABL0
XYY ERFEFOVATA »TUT T —EDOHT,
YV T HROBR IR S WIEMWEDHEm D > 720 7
B, I-NVTrF oA HROBERIIY IV D OB
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DOFIA00 5D 1T, F7 4820050 1 LT O
UL R o 72,

6) &iE pH ORESH KU pH ZEHEDRE

KEEF Ol pH %, 5 AL 72 v 2 it
5ul (0.2ug) %M\, GTA % (pH3.5~9.5),
7 TV EERRE (pH3.0~6.0) B X OV ¥ EEREE
i (pH6.0~8.0) % AT, #xi pH 3k 7z L =
% pH 6.5~7.0 |25 pH HFAET 5 2 D & 2

i@ pH
3000+

2500

2000+
E 1500
2

1000+

500+

=

3 04 5 6 7 8 9 10 11
pH
X 8-A #wi# pH

e pH

8000+
7500+
7000+
6500+

6000+ I:/:'ﬁj\ﬂ—_m
5500+
5000+
4500+
4000+
3500+
3000+
2500+
2000+
1500+

RFU

10004 -3 Na-phosphate Buffer
-0 Citrate Buffer
5004

35 4.0 45 50 55 6.0 65 7.0 7.5 8.0 8.5
pH
8-B 7 T UIEMRMH (pH 3.0~6.0) B L) k%
i (pH 6.0~8.0) i & % % pH D%

R A -

Eholz (M8-A)e TNHLDMREIEIT, BRIG
PR\ T A AR BE 50 mM 0 ) > R#R i (pH
7.0) WL E LT

pH ZEMEDFEN I B VT, GTA #EEiE (pH
3.0~10.0) =ML, 5f&EAMRL AREERER 10
ul (0.84ug) 12, 0.5 MGTA #EEEZINZ, KA
AT mM &b L HI2L, 4CIC 24 FeHEHE
L7z, EMAE%4To724 25 pH5.5~9.0 DJA
WEIFH O pH I2ZEEE R L7z (B8-C)o

7)) REREDRES LREREEDRE

SHERML 72V T Bt 5ul(0.42 ug) & A,
MEEACIC X DEERTEEOZ b E Lok R x
8D IR L 7o AR ORI X, 45~50T |2
Holze UL, KRN TAREENEHHENZ &
nZRE L CTUBROFEBROFHEFEERIZIL 37C % H\v 7z,

WmEELE IS X A2 HE L7285 R % X 8-E
R L720 REEFRIL, 55C F THITIZZEETH 505,

pH &tk

8000+

7000

6000+

5000

RFU

4000+

3000+

2000+

1000+

3 4 5 6 7 8 9 10 1
pH
X 8-C GTA #%f#i (pH3.5~10.0) %2720 pH
LIEMEDPIE
oz i i
8000+
7000+
6000

5000+

RFU

4000+

3000+

2000+

1000

<

Time (min)
8-D iEimfE
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6000- Tk g 4 R
5500
5000
4500
4000

3500+

RFU

3000+
2500+
2000+
1500+
10004

500+

<

0 10 20 30 40 50 60 70
Temperature (°C)
8-E mELEN

60C Z R 2 L BAMIZ L) G L7

8) BEBFMEEROAEREEICKITTE

5B 72V F 2 Rit 5ul(0.42 ug) % A,
REEFTE N STEHEH DS E % 3T O E DR
L7z (K9)o
AKEFIGMEE, YATA y7as 7 —EolER
T& % Antipain, E-64, E-64c, Leupeptin, Z-LLL-
HiZkpm<ESNE (BB E). LarL,
V7 r T —YOHERTHSH AEBSF &K 7
o077 —tYOMEHTHSH EDTA, &5
TUTT =Y (TANSFUyB7ur7—+¥) Ol
EF|Td 5 Pepstatin A 12T & A EFHEE M 2R S
Lhrolze TNHLOME (H9) BILUETANI &
D g G ENDEZ D (6), REEHNY X
TATUTT—ETHDH I ENERRE SNz,
22T, KR TIEIARBEEEZI VI VAT 0T
057 —+ (LU SCP & #5) & aftif7z,

9) SCPIC&LBRER >V /INVEDDR
O €557

YIF > (10ug) \ZSCPHEM 2ul (0.84ug) %
wINL, 37CI2 1 BRI RS S 7-1%, EAKEIH G
FxMmz, 95C, 5MEME L 7-1%, SDSPAGE
iro7: (M10)e ¥IF > DATIE, HF=H
300,000 2 W IN Y KB X 05 7= 125,000~
37,000 IZA X TIROFE NS RAFED L, ¥
ZF IZSCP # i L, 1 Wi IS % o SDS-
PAGE L TlE, SCP &%z b5 4rF= 26,000 12
INY RIPROENTOARTH o720 ZOFEFIL, SCP
WETF VR EDITRT AEEERE L TWAZ L

Residual activity (%)
=
3

0 . " —_ - == —‘z' -

& & $ & o ﬁ§$ & A & A \d
FEFTITF TS
VY s G e
\@\ \QQ\ N \Qﬁ \@Q

9 4 ORRIAEAFNC L 2 FEREEIE

1 2 3 Std. (kpa)

250

150

100

- 75

_— 50

37

- 25

20

15

10

1. SCP 2 pl (0.84 pg)
2. EFF 10 ng
3.€7F 10 pg + SCP 2 ul (0.84 pg)

K10 SCP 2Lk BETF v D4
AN L 72

@ $5% Transferrin B £ k% Lactferrin (ML
Tt B X UL D4

FEH Tf 10ug B L O Lf 10 ug 12 SCP & 2 ul
(0.84ug) Z@FML, 37CIZ 1 RF-IG EE72, X
otk ERIKEHORLMZ, 95C, 5L
L 7zt%, SDS-PAGE #17-72 (X 11)s Tf DA TIZ,
&R 70,000 12N SR Bz, TfIZ SCP
W ERAINL, 1R US4 O SDS-PAGE 1Tl
7 F = 80,000 B £ ¥ 70,000, 60,000, B £ O
20,000, 16,000, 10,000 D3> RS 7212500 S,
FIEENT-Z EAIRENT, 72, LIOATIL, 4
F= 72,000 & 75,000 KILiZ/ Ny RSO b7z,
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250
150

100
75

37

- 25
20

15

10

1.Tf 10 pg

2.Lf 10 png

3.SCP 2 pl (0.84 ng)

4.Tf 10 pg + SCP 2 pl (0.84 pg)
S.Lf 10 pg + SCP 2 pl (0.84 pg)

11 SCP 12 X % ¥ # Transferrin B X O #f #
Lactferrin (LLF, Tf B LU Lf) D45

Lf (2 SCP i Z s in L, 1 W SIS 2 @ SDS-
PAGE LTI, Tf @& &L X912, 20,000,
16,000 3 &£ 18 10,000 /3> FASHr72 12780 S,
Tf LB L T E e s E L7z,

® ¥4 r

BHEHYA Y (a, B, y  &HY¥A Y 20u0) |2
SCP it 1 ul (0.42ug) ZhnL, 37CIC 1 KX
J& S 72, SDS-PAGE #1757 a-HEA D
AT, 417 30,000~25,000 DFENY RAE S
N7zh, SCP iz limL, 1 KM RSED SDS-
PAGE ETIiZ, 14,000~5,000 (/N> 3R 572,
B-H1EA L DORTIX, 47 F= 30,000~25,000 DF
NV RBRSNAS, SCP ZdmL, 1 EHISHE
@ SDS-PAGE L TIiX, 4 F& 15,000~5,000 LI
12, a-HEA COLEEFRRICEHEDN Y PR
bN7ze yp-HE¥A P OATIE, 4= 30,000~
25,000 D ENY BB O NIz, y-HEAL VI
SCP & ZdmmL, 1 kHRISH#ED SDS-PAGE
TlE, 4% 10,000~5,000 LLFIZA X 7RO N>
RHSRRO LTz, COFFERIE, SCP &M A ¥ A »
TR R T AT B L TCWA 2 &2 RIBEL T
720

12 3 4 5 6 7 Std. (ba

250
150
100

75

50

N

37

25
20
15

10

1. SCP 1 pl (0.42 pg)

2. u-casein 20 pg

3. B-casein 20 pg

4. y-casein 20 pg

S. a-casein 20 pg + SCP 1 ul (0.42 pg)
6. B-casein 20 pg + SCP 1 pl (0.42 pg)
7. y-casein 20pg + SCP 1 pl (0.42 pg)

K12 SCP & 571 > 05

B, o0 26,000 Lo/ Fid SCP Hisk &
Zzobnb (M12).

@ AFAINIBIOC MEALY V82 E

Tranferrin (Tf) % Lactferrin (Lf) BX Fa, £,
y-HEAL UDSCPIZE VR ENDL T EHND, A
FLINIZRL FREFAPIZEENTVWAINLDY
YN EWEBIIGREIND DN g L7z
(4 13)

SDSPAGE FoL—r 1 BLU2Ic2nEh
SCP #iE 1 ul (0.42ug), 2ul (0.84ug) HIML7z.
L— Y 3ICIEAFAINY, L= 4123w, L—
S ICIBILASRINE T 5,

AFHINT 3ul 24ug) IZL—Y6BLUTIC
SCP#ifi% 1ul (0.42ug), 2ul (0.84ug) Zh=2
WRML, 0.5M Y » MR pH7.0 % 0.45ul F
7220 5ul iU 72 o, #1501 ul (29 ug) 12 SCP
Biie L — Y 8B X9 1ul (0.42ug), 2ul
(0.84ug) ZNENFEML, 0.5M V) » EE#EE K pH
7.0%0.23ul, F72130.34uli®ML2b D, HFL
Lul 27ug) IZSCPHHAZL— > 10 B L1111
ul (0.42ug), 2ul (0.84ug) ZNZNFHML, 0.5
MV~ pH7.0 % 0.23ul 7213 0.34 ul
WMLZzbo%, 37C, 1EMEEL-KZ, EbHIC
BAKBHOME 4ul ZHRML, 95T, 54z
B L CREEYRG S 72, RWT, Laemmli %12
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Lanw .2 SERARNES 6 7 8 9 10 11 Std.(kDa)
. N
|

o — -

.- : N - R

N .-y - 4 . 50

Y

.~- %
S~

R 2

- 15

10

1: SCP 1 pl (0.42 pg)

2: SCP 2 pl (0.84 pg)

3: Skim milk 3 pl (24 pg)

4: Colostrum 1 pl (29 pg)

5: Mature milk 1 pl (27 pg)

6: Skim milk 3 pul + SCP 1 pl

7: Skim milk 3 pl + SCP 2 ul

8: Colostrum 1 pl+SCP 1 pl
9: Colostrum 1 pl +SCP2 pul
10: Mature milk 1 pl + SCP 1 pl
11: Mature milk 1 pl + SCP 1 pl

B 13 SCPICLBAFLAINIBLUL MEFLSY S
7 B OG5k

X % SDS-PAGE #4757z,

WHELTOAFLINVY 3ul (24 ug) TIEIHF
75,000, 60,000, 30,000, 28,000, 25,000, 13,000
N R BN/ze AF LI VT2 SCP %
Lul, 2ul, ENZFNHRIMT 2L, Wiid 18,000
& 14,000 I2EEWNY RARRO SNz, L7235 T,
ZAFAINIDIL, XA UHSCPIZ L - Thl
SR END T EDSHI L 72,

Lo L, 478 16,500 & 13,000 /3> Fid#h
TNp-g 7 vruar7)rB8ELFa-77 FTIVT 3
YOSTRIHYET LI ENS, WhWwhRI—%
VSTEDHI L a-F 7 NTVT I VISR ENL
W EHEE SN,

WFL 1 ul (29 ug) T, 7 F=1E 75,000, 60,000,
50,000, 28,000, 25,000, 14,000 (2,3~ FHAR 51
720 WIFUIZ SCP W% 1ul, 2ul, ZNFIminL,
KIS # @ SDS-PAGE L 12 1%, 4> F & 75,000,
60,000, 50,000, 28,000, 25,000, 14,000 (Z/x> K
D SN B Lul QTug) TR, 518
75,000, 60,000, 50,000, 28,000, 25,000, 14,000
2N RSB 720 FLIC SCPE i % 1 ul, 2 ul,
FNENWEMT 5 &, T2 75,000, 60,000,
50,000, 28,000, 14,000 12/N FAED LNz, &
DFERMNE, AF A I NI BLORA (WL - KAL)

%

1 2 3 4 ~] Std (kDa)

250
150
100
- 75

- S0

37

20

15

10

1: SCP 0.5 pl (0.21pg)
2: SCP 1.0 pl (0.42 pg)
3: Whey 11.9 pl (10 pg)
4: Whey 11.9 pl + SCP 0.5 pl
5: Whey 11.9 pl + SCP 1.0 pl

14 SCPIZ X BRI —% v 0 B D55

DHEA VIEZSCPIZL o> THfEsEns Z &hHH
L7

® RT—F s H

SDS-PAGE Lo L — v 1BXU 212 ER
SCP i 0.5 11 (0.21 ug), SCP i 1 1l (0.42 ug)
WL 720 L= 3123 RT—% 237 ORI
L77e RT—% 2 BI3THBEO I — 7 k0
& O OERE L TR 2,

FT—% 78, 11.9ul QW0ug) &, 5 TE
14,000, 19,000 (28> RS SNz (K 14),
RIL—% 87812, SCP A 0.5 1] (0.21 ug),
1.0ul (0.42ug) ZFNZNEHML, 1HER, 37T
2 S @ SDS-PAGE Tl 15 16,500 3 & O
13,000 128> RS SNz, HE-> T, SCP idAh T —
ORI THDL T N raT) rO—EIE s
RTHLOD, a-F7 NTNVT I VERESHL
HWZ EDHIH L 72, 72, 4 300,000 iz
HOLNLNY FiE, RT—% V87 EoEfR L
e s 7z,

3. £ =
I, BB RIRRE (GEai k), 85 Ik bkTE (Mg
IFHEME), S kbkRE CERRETE) 27 2%, &R
e cid, v olduiEdEEaE & L ToE=k
BEe 2T 52 E10L D, b b OFEREICE
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TLEME L COMREERESLZ EEHBE L,

PV F ¥ O— R IZOWTIE, BATFgED
OB, FNFIERBOFTA TN —Y, T—
WFEVEFEIALTN—0, F T EERELIEZ A,
TG NEy XK, IRE, RO EREN
%L, LizhoTCzAnF—gdRdKREL, T2
Y IVYCHEFICEFIN LHESLTY
%)7'3())0

FIVFUATNT B Y X B ERIZ 100 g 4720
1.5gTho72n, TOFIZFTIATNV—IIZHF
NTW5b Actinidin 6D 7 > 3 7 B oS (2 A
TAYTaTT—X) BHEET H00, FIET UL
FOEALFREEEE % I S 223 AR % D
720

VATFAyTaF T —YidI A VA, S
FFUCEL FTILL A L TW5B Y v 37 B fREE
FTHY, HEOEHIEEPGAERITTIREIC 2 5
VDS B2,

B6ICRL7Z2ED VT B oaEE (Z-
Leu-Arg-MCA) 1ZxF 9 A {EMEIZIZIZRO SN h o
7o, ®BICHITH S B-ME 2 iRN$ 5 & 200 53 <
BMEZROWEALSRZIY, PV T RITHIcy 274
YT T —EOFERRO D I LI, Kk
TRABEEZ, YVFT AT,y 7Tar7—=+
(SCP) & &AiF7=.

SCP O & EME D PeE T, Z-Leu-Arg-MCA
PROBVWIEETH-72 (K5). v L FF
DEIALTNV=VIZFTATFAr7Tar7—ETh
A Actinidin BSEEFNTWA I EA5, FLF+I D
TaF 7 —LEVATFA T F T —ETh D[ hE
TN EE 2 UBEOFERTHEE L LCHER L7,
KA BH A O ARFE RGNS T3 5B & AT L
728 A, REEEIEMIL Antipain, E-64, E-64c,
Leupeptin, Z-LLL-H |2X 0 95% LI EBHE S 7z,
L2l ) r7usr7—YoHEATH L
AEBSF R &g 7u s 7 —EXOHEHR TH 5
EDTA, E51IEMHE 7077 —E¥OHERTH S
Pepstatin A 1313 & A ETHEELZ R S b o 72,
ORI, SCPHRVATA U TF T —Y¥ThHD
eI HIZmECRE L,

SCP DA REA MFET 2 HIYT, £ b2 &
fxOEMKRNYWETHDL VT VAT ) v
(Transferrin, Tf) B L &85 72 + 7 = ) »
(Lactoferrin, Lf), F72FADPHEWIIEL TS
B, FFL, R EICETND Y L8 EOIMITIC
THRENDLDONE, ¥IF 2, hE¥AL Y (a, B,
y) RIL—% IS0 E, AFAL3INTBIORILE

I FoAE - fib

BN HERE L 720

TEBLOLIZH IV 8 E2aimL, 37C, 1
[ O ) % SDS-PAGE #4772 (K 11), Lf B
L THEBRE S5 ST izhs, R L
DI FHEENRTVERICEZ bz, TIEBL D
LIEZ0 10 FRC2RFOkI 25l L
BHSNTBYR ZOFEBROKKEFIL SCP 27EY
ELTHEHRENHMEGHRE L TO TIR LIS
Pl XA EEEEHSTBY, ZNH505TH
DOEOBNH TR ZHEA MO 1EIZ %> T b 2
EMEZ BN,

Y7 F VI SCP B AL, 37CI2 1 KR
J6t: 0 SDS-PAGE #4772 (4 10),

Y7 F L ORTIE, 5= 300,000 (2N
F 3B X 078 125,000~37,000 (2 A A 7 IRODHE W
INY EHBOENLDITRL, ¥T7F VICARER
winL, 1B KGO SDS-PAGE £ TlE, SCP
LEZ BN A5 Fm 25,000~26,000 (12/8 2 KD A
RN ZOFERIE, SCPRETF Y E2EHIC
SRS AR R A L TCWAZ EAHLz, 5T
NEAT=HT VRO S VN TH LD, D
FHIZIZ 7)) v v (Gly) BENLCEEND, SCP
MNEYTF o wi@d ofE L 722 ki, SCP O
P& LT PLYA M2 Gly BFEFET UL, Gly 7
EROT I W P4 N) OBOXRTF R
HEXOM T2 L2ERL TV, 512
Kunii 5% 1%, Actinidin Ik 25471 a5—4 >~
DYWL DORFZEIZ BT, P1 ¥4 b2 Gly Dok
D7 3 /W (Ala, Phe, Glu, Asn, His, Val, Tyr
BLOGn) PHEELTHYMTL2I L amELT
W5, fit-> T, Actinidin % SCP i& Arg % Lys (Zxf
L COREERFREZRTOTIER L, 2O 8 fl
HO7 I 7B L O R A ST 5 L B
It £7F v OREERZFMH L7258 TFEFE~
DOFHIZIE, F7 A Rt oE L FEERICT VR
IR TFra2aLCLEY 2D, TV Rt
THID o CTMBSEO MBS LT TH L Z & DHIERL
SNz,

KIEEH XA > (a, B, y) \ZSCPHEWHE R
ML, SDSPAGE #17- 72, ## £ A > DAT
1%, 457 & 30,000~25,000 DF /N RSN
A%, SCP &L, KIS 1 kKL% o SDS-
PAGE ETIE, TNy FIZFBAEHED LN H o 72,
COFERIE, SCP EHEH B A &R RS B
BEAEL, A OGTFRHENSESISNAIVY T A
MEHEL, NETHRIRENE ZEEFEDHIITHI L
FRIELTCWe®, X512, SCPAESTF v OBE
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F2 SCPICXAEHEY v 0 EDh

FAE T X B ofEE IRAERE

XI5 Tt o+
FEE Tf + +
FigL LL + o+ o+
XA v a-p -y ++ +
AEXA Y a - f -y ++ +

AFHLINT -7 vrua7) v ++ +

a7 TNV T IV

71¥ 4 >~ (26 kDa, 24 kDa) + + +
REFL -7 NTNVT IV -

Lf +
RIL—% VIR0 G ﬂ—?7l\7“lﬂ7‘:1}‘/ =

a7 7 NTINVT IV -
+~+++ BE~TREOSE, - aER L = RIS

EFREISR I B A VR AF A IN T BLURE
FLFOH XA R AL L, 4712
=R $ A Actinidin DEH E R U & 9512
ZTCEnwEEbhi,

— /T, AT =% X7 EHE5fE 16,500 O
-7 vrua7) ryBLT, 13,000 a-F 7 T
WTIUDEENDD, RT—F VXTBIZENE
WRINL 7236, Winoga b 51 & 16,500 &
13,000 /N> RAAE 5, SCP idhxT—% ¥ /¥
TEEGHRLEENC Loz, o, AF AR
Ve MR (FELB X ORI 1cEEhTw
LINEDY N7 EHRERIGHIND DT
RN L2 A, RT—% 7 BT VTR
SAWRIZ L o THREINDL S ENTHh o720 HEo
T, SCP AT AAFLINT BLORIFD Y
YT BIIH YA UVRETHLIEDNEZLNS,
nB, KL=V XVETHA -T2 NruaT
VBE a7 NTINVT IV, FZa-F 7 FT
TV, SCPICE DRI NL o7z, Wy v
N7 ED Arg R Lys # 9.4~9.1%&H L TH
DX XA L EFIRELEREIZEDBDHN
Bholze LML, BE¥AL USRI N, AT —%
YOSTERGREN ol L, WA —
X7 OISR SCP O ER % THE L CTw»
LUREMEDS B W EHEE SNz, £ 212, SCPI2L 5
FRLETES R HOa R R F LD TRLT,

VAR, A R LZRSEZ 20T LIV F—
EFEHET SO T LV —2NEH SN TWE, 2O7T
LIVF—DJER & % 0085 287 Bk F 7 A RE
H @ Actinidin TH % L /I SN T 5339, )1
F T HRFEFR D SCP & Actinidin FIAFTE & > /37 4
LR BN D B

HFHT, PS5 567 L F—3si3s

EHSA TR, ERIEL T, 7TLv¥—
W BEENLETH DL LR ORBE Rz,
Actinidin {21, Kaur®® & % Montoya®?* & |2
EoT, ¥ Uy BOEILRERN R D B 2 & AR
WHMEEE N C\wWA, $72, Rush® S13% w4 70—
VIRFE (NA 7= FHE) & 3HERERREE L AN 2
L CHEEE OO R E ML, Bo) &)
YWHEEINLZEEZMELTWD, T2, B E
IED BE L BB EEROBETL XY A 7
V= OFEHUZ & o THHEAME S W D RED
THIEDPIREINTVLY,, WTHFHETH L
VHRBRICEMEHEE S ab I e s, TR
PR T X B RMED T, T2, LD SCP
EHEEF Y 1 7 )V —2 @ Actinidin £ V) & LT
K 2REmnied (R7), PhvBERETY Y308
DWACIRER FATE S N B W HEED T Vo

DL Ly Ny MR R G L 72,
VWA L OLE YA R &3 T o[ (3N
DIGH, &SI ILEREDIR T 25 5 1L 2 (R E 1R
FEREMIEE KOBE B X OEEE IS LT, SCP
DEEY V7 AR ROMMEH I AR TH L L%
Zbib,
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Abstract

Objective: Sarunashi (Actinidia arguta) is an edible small fruit producing perennial vine belonging to the
Actinidia genus in the Actinidiaceae family. Although the fruit is expected to have health benefits as a functional
food, little is known about functional proteins in the fruit. Kiwi fruit is well known to contain a cysteine protease
(actinidin). In this study, the biochemical properties and physiological functions of cysteine protease in sarunashi
fruit were determined.

Methods and Results: Frozen samples of fruit that had been harvested in 2012~2015 in the vicinity of Sapporo
City and ripened for 3 days at room temperature were used in this study. Sarunashi fruit enzyme solution obtained
by homogenization, dialysis and centrifugation was used for biochemichal haracterizations. Enzyme activity was
measured by fluorometrical determination using Z-Leu-Arg-MCA as a specific ubstrate. This enzyme was
activated to 200-fold by adding B-ME, and the activity was strongly inhibited by E-64, E-64c, antipain and
leupeptin. These data strongly indicated that the enzyme is a cysteine protease. The enzyme was tentatively
designated as sarunashi cysteine protease (SCP). The proteolytic degradation of biological materials such as
transferrin (Tf) and lactoferrin (Lf) and that of proteins contained in meat, cow and human milk were determined.
Tf and Lf were moderately degraded by SCP, and gelatin and caseins (a-, f-and y-) were strongly degraded by
SCP.

Conclusion: SCP was biochemically confirmed to be a cysteine protease. The enzyme degraded several proteins.
The possibility of sarunashi produced in Hokkaido contributing the maintenance and improvement of health was
also discussed.






