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Study on stability and homology analysis of arginine kinase from oyster
ZHAO Xiaohan, LIU Wenying, FANG Lei, GU Ruizeng, LING Kong, LI Guoming, LU Jun
( China National Research Institute of Food & Fermentation Industry, Beijing Engineering
Research Center of Protein and Functional Peptides, Beijing 100015, China)

Abstract: Objective To identify the natural protein arginine kinase ( AK) extracted from oysters, and to understand its

basic properties and homology. Methods AK was isolated and purified from oysters by ammonium sulfate salting out and
anion exchange, and the relative molecular mass and secondary structure were determined by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) and circular dichroism (CD) spectroscopy. lts stability was also studied.
The amino acid sequences of oyster AK and 11 other crustacean and mollusk allergens were compared by bioinformatics
software, and their homology was analyzed. Results The natural protein with a relative molecular weight of 40 kDa was
oyster AK. AK was neither heat-resistant nor acid-resistant. Oyster AK has high homology of mollusk allergen AK amino
acid sequence, and homology of crustacean amino acid sequence is 55%-60%. Conclusion Natural AK is extracted from
oysters, and the stability and homology are basically understood. It will lay the foundation for comprehensive research on
sensitization and sensitization mechanism of oysters.
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o Bk WO o MR R R DL Bk E A
(tropomyosin, TM ) | K % R ¥ B ( arginine kinase,
AK) WLERTE M % 4% ( myosinlightchain, MLC ) | L5
4t & 5 H ( sarcoplasmic calcium binding protein,
SCP) &5, Ul Wy 41 s D FG 1) Jo et 5, 3 3R M
iR, RN A R R A2 U Y i R 2 — 4 Bk R AR
T 2R 300 5 i T K ¥ 4 Wi ( Crassostrea
gigas) 29 o H LR SRR — L | SRR %4
AN Aa E DU S R A AR B W Y i R
W 2 R

TCEHESI Y T ) AK 5 EHEZ b i LR TG
(CK) DIREZAL™ | e 5 () IS W R A i =2 —
TETCH HE Zh W) 1Y 20 Bt RE 1 4K 045 8 45 b R OC B AR
'™ B E AT AK AR A it U5 T B 5T 8
H 32 SR A B 58 2 gl ) 0 H R R Y 4R R At L
O3 1 3 B K G I B O T, ) T R S ) AK
A EUR R BE ST R b 2 b W S LA A
B AK KA AK HIXT 2> T B i 298 40 kDa,
— PR A ST A 350 DR ERR , 2 B 50 A A5
AK SEHL R0 6.6, H A5 AT 38. 3% 1Y -1
i€ 19. 7% B-47 & . 32% ) B-%%f . 13. 7% L L %
i, A0 =R a5, 9 T A M T4 85 AK
FUECE B0 56 A O ) A TR AR AR 5T, AR 0T T Al
[l — 4 (CD) 6% AL AR 1 25 48 J5 T % 4L 5 AK it
Fr¥esE It Hoad i [a) P60 23 B 4 I B A Bl
() i S W AK £ 2 H0R 3 3 AT 5 i 1t — s
BRI K

1 M5 FZE
L1 EEA 5 ]
XA E I B 9K A (9G] Bio-Rad) (AKTA R
H B AH A3 ( FPLC) & 4 ( GE Healthcare , 38 [E i
B EITHER) .CD 5 ( FEE Chirascan) .
FEWE W AR U 5 A R R TR AN L TR
B AR R BEEE (DTT) ¥ A AL stk T, & Z g
TR 4 (EDTA , H [# Biotopped ) , 1 4 73 Br 4li ; Tris
(HBAigy) % W ¥ R-250 (HE s 4l) ¥ [ 26
Amresco; 4> F 1 55 [ Marker ., —ZS Wk FF iR (BCA)
A A E G Sl A E AR,
1.2 Jrik
1.2.1 K& AK fyalifl
aifbii e FE S SR 9 1y i IR /RS 24
U, WO WG P SE L, VIR ¥ T 10 AR BLH0S 1Y
ZEp W A (50 mmol/L NaCl, 2 mmol/L NaHCO,,
10 mmol/L EDTA ) v, & H 2] K HL2J ¢, 4 C
11 000xg #§.0> 20 min B 135 ; #E4T 75% ~ 90% fi IR

EEERHT 4 °C 11 000xg 50> 20 min BUILHE , WG ULHE
WT ORI B(10 mmol/L Tris-HCI, 1 mmol/L
DTT,0. 1 mmol/L EDTA,pH =8.0) 1, Jf T 3% H7 W
(10 mmol/L Tris-HCl,pH=8.0,4 °C) &M 16 h;
WA BT B A% B B V1M 4 A9 HiTrap-Q £,
JFHZ% vh i B P & W B 358 43, F5 0.5 mol/L NaCl
RMEVERE 1 h W N 0.5 mL/min , WS YE B 43
171 =t 55 B R B3R T I Tk B B RS F K (SDS-
PAGE) 73 #7 .

1.2.2 SDS-PAGE 47

Wit SDS-PAGE 73 Hr K48 AK Y AH Xt 73 + it
o R 5% He 45 e T 15% 43 85 I EAT B Uk, ¥
10 WL BESBE RS 10 wL EREZE whIR A, 100 °C A
8 min J5UEATHLTK . WAL R T EARICE
) FE K T % R SR W S AR
1.2.3 AL PESE A 5 E -BCA

BCA T-/E ¥ 1Y B i - AR 498 FF 5 B0 &, #% 50 mL
BCA X7 A fil 1 mL BCA iK% B(50:1,V/V) Bl
G BCA TAEW, T4 .

T o T 2 A 2 R AR VE LR 01,2 .04 .8 12,
16,20 L i E] 96 FLAR 14 45 o &b L o, n b v 5 7
FEWAD B 20 L, FE& I M 20 pL 7 D0 2 A
FERL B 96 fL ARt RS B W JBORR T T AE W 200 plL
TR AL ,37 CHCE 30 min, WELE 562 nm P K
TR A, AR 5 bR i A ah B R R
28
1.2.4 CD J&i%r#r

FH CD J6i% K 4R AK(0. 8 mg/mL) ) CD Yt
T IR = AT - AR O e LB . X T
K81, 2L 0.2 nm 2K AT 2.0 nm 45 56 S EE S
KIEHE K 190 ~260 nm, $F1 45 3# F & 1 200 nm/min,

A K 200 pL A9 AK (0. 8 mg/mL) il A
Fb e DL, I 4 A BT ST B, R 4 B AR X kAT
PR BE AT SR R R R R IR
20 C & ILIRE N 92 C 0N 6 C /U, THE
A1 °C/min,

pH {EA2EPE 43919 100 L 19 AK (0. 8 mg/mL)
ETELOE T, 5% pH H4 3.0,4.0.5.0,
9.0.11.0 MZEMWIR G, EIRAE 1 h 5,347 CD
JEIE ST
1.2.5 4tW5 AK & 5 H A K™ 20 #Us n 2 7
G1) L X

PR 11 B B A 50 5 & 3R 7 41 o fl R 7
Uniprot 85 F 5080 P2 v A 4% x5 7 19 7 31, HL 0 3 1R
HE S UL 1, 1 H BioEdit K 4E X AK 2 151X
11 FhEE (9 23k 1R 7 9 i A7 2 0% 51 b X, 9F A
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Uniprot #£ 47 Blastp UL 43 #7 [A] 14 kDa ’
112 MR R f AK K% (5 B oo
Table 1 Retrieval information of arginine kinase from 662
12 different sources of aquatic products 45.0
R Uniprot Bk 5 K 350 - -
* Q760P6 Crassostrea gigas( K -7 415 )
« 015990 Liolophura japonica( H A 15 7 ) 250
- 015989 Turbo cornutus ( f ¥R 42) W - -
Oct f2 G1ESZ9 Amphioctopus fangsiao (%1 ) .
* P51544 Haliotis madaka ( H A K 1) 144 -
* Q9NH49 Callinectes sapidus( % %)
N QONH48 Eriocheir sinensis ( 14E 5% 2 1 ) WM AR i F Bt 4 L ARG AK AR 52.75% ~90%
Sey 52 C9EIP1 Seylla serrata (#4775 ) TR IR & £ BT I ULTE ;3 : HiTrap-Q AL VRS B 4l fb AK
Sey p 2 H6VGI3 Seylla paramamosain ( 737 ) I U7 AK St SDS-PAGE
Lit v 2 BOFRFO Penaeus vannamei( 7§ 2 A X1 ) Figure 1  SDS-PAGE analysis of purified arginine
Pro ¢ 2 H6VGI2 Procambarus clarkii ( 3 TG JFEEHF) kinase from oyster
* C7E3T4 Penaeus monodon ( B 7 %t F )

T RN %0 BUR B i fr 44

2 H#R
2.1 KHR AK By4ifk

Xof i e R 4 4 4T SDS-PAGE HL K 40 AT,
WE L BT R, 400 BOM G 8 1 44 £ 2 T AR A
S F N 18.20.35 Fil 40 kDa &b, 2 75% ~90%
fim TR i #h A 5, DOUE HL TR ML) 40 FN 20 kDa WA 5%
i, BT S AR B FE T HiTrap-Q ¥, £ 0.1 ~
0.2 mol/L [ NaCl ¥k J&E F 4 H 19 & 1 ¥ B T ok,
HH Y55 —&E 1458, @it SDS-PAGE 7317 J5
TE MBS — AN FE IR B Y J2 A X 4 F it 40 kDa
M K alifk i B 8 B B TR 5 OR A
F-80 °C VK4,
2.2 R VR BE A o i 2 2

MR 2 I35 1185 100 6 BE Vi B2 FIAE 562 nm T
W CAE 25 ) T s o 1l 26, A o Bl = 0. 858x+
0.3706,R* = 0.993, 2 ¥ 3¢ R K 4F, 716 £ & 19 g

JEAH 1. 056 77 A Jy i R AT 45 B FE & 1 B R N
0.799 mg/mL, 21.5 g Wik NLEZHL T 10 mL &
FIA TR, BIAE 58 P S L2932 B 0. 37 mg AK,
2.3 CDOiEa#r

CD it 3% 7 iz 58 Ah X 8l 2 A R B R I f5 5, OF
Al S B I R A 5 B . WL 2(a) ] L
B, KR AK {5576 191 nm &b A7 — F W I H 78
208 nm A — W W (4 70 222 nm kb A — - 2% 4 1
I, AK 7£ 208 nm Ab Fe 222 nm B CD {H K, i 8
o-RTE K B-HT & B AR T 15% , 3K P F 445 4 75 =5
] b 2o B, oW I 60% 1Y 3T B b R P 47 HE
B GG O T A 25 M AR AT . CD G i AR
TR S5 R A& 2(b) FrR B A5 IR 1 TH 5 CD i
AR KA AL, 208 1 222 nm X 5 4 1Y 7 16 34 i A8
V28 B TR W & A AR RS M IR E
WG AK AR EEE T, WA 2(c) FioR, AK
TEMRPRPE ST (pH<3.0) — &5 & B i iR, &
P A A T 55 R M | A S T (pH =
4.0) B BAEGE .

C
25 =20 25
25k a b %% 20} c —pH=3.0
?(5)_ | ﬁ 15t pH=4.0
62 sh
% st 58 % ol —pH=9.0
or 3 A e H=11.0
10k 82 =10k e
715_ *15'
-15 =20

I 1 1 1 1 1 1 ]
190 200 210 220 230 240 250 260
P /nm

200 210 220 230 240 250
PFK/mm

190 200 210 220 230 240 250 260
FK/mm

Hia: 4ifk AK; b AK #REME; o0 AK pH HERE T
B2 AKH CD G

Figure 2 Circular dichroism spectrum of purified arginine kinase
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2.4 [AEMEST AT

AK A 11 o T 52 28 3l 49 B A gl 0 ) ik
W75 (C % ) #-AT LU X J5 A 3, 53R sh P iy AK
e, 4 W5 ( Crassostrea gigas) AK T H B & F 1R 7 51
QﬁWﬂ%UMMMMWMMhmmMWﬁ
Ruditapes philippinarum ) ¥ 5 AL BE B 5, 22 7 2 Ak
WD 5 5 HA 6 Fh F 7 3 2l ) 1) 06 1R 1 47 L
BRI h 2 R @SR | R IR,

12 Fb AK 740 09 [a) U5 37k — 4 3 52 Uniprot #
T Blastp 73 H7 , 75 0 % % B9 & AL R 5 91 i, 41 W5 AK
B A ERY Y5 H A 1L B A1 % ( Liolophura
japonica) J¥ 51 B A1 0L d5c &5 N 66. 6% , 5 i i IR
( Turbo cornutus) W (Amphioctopus fangsiao) . H 2
KU1 ( Haliotis madaka) WAL 76 60% L) I 5 5
Fofb kg 1) 7 T 76 28 3 W) 1 R R T 4 e #R L R
BENE T AR, AK & 385 5 0 H L 7
55% ~60% 2 |A] ,

3 itig

H Al — 222 2 X R R Fp 2 s b i AK 5 05
PEAT T WSS T B Y ik e B E W A ] R
BRI AK B Sk, B4R AK 5 HA — %
F4 ) 5 BT L I AK R — i B H
A LA AK S SR R G R TE R O a6 ok
SRR 3K 5 TR 25 1, DL SR AR A B 0 S
PR

ARG LA KT 4 0 0 X 5 38 5 A R A R A
KRB T ik B alife AK &, BiE T
R i SR T B o AR A R R 75% ~ 90% , 2B F 32
e jE A B — 1 AK 257 ; A SDS-PAGE WIF3E T
A W v B B AH X 4 F il 40 kDa 1 R 2
AK, B3 CD i N — R 45 AR 1L & B AK A #OR
e R T 5 82 19 28 [, 38 38 BioEdit 4K {4 X 4 w5
AK 5 A 11 A 5228 BRSSP SO AK 1
SR T PN AT 2 1 B0 X, TR o B B AT =2 TR A
)V, A0 HT 45 SR & B W5 AK 5 4R 2K 3 iy ad 4
i AK &R 7 4 ) R IR 60% LA 1, R D
B AK Z (6] Y Ho 05 28 SN B8 5E 43 L filh o {H 4 05
AK J& A5 i BOE AR T i — SR, H S R R 45
2 IR0 R B A A 4 1 LTk i A 3 28, 78 0 AT 1 R IR
B 22, WA AK #EATAR AL, R ALY AK F] BB
A BT 1 o SO N 1 o SRR IR BT e B

MW AR SR A ik B R D
NEEBYRIENEBE AR TA TR,
JOE R A e g 2 4G 5 LUAE T S A s 4R FE 4 WF AK B
LS

5% 3k
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