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mg;m A 0.2 mL B 5 A BB 0 BT, me;e N
SR T8] min

2) MRS & B SR T 1k JF R et |, 100
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Content of reducing sugar/mg
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Fig.1 Standard curve of reducing sugar
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Table 1 Results of short peptide synthesis

B G5 3l KA Mo TRE 4 1% Fwn pH 6.9 % 47 &
T KHKGKAG 7 724.85 95.39 11.11 3.21
Te ADDKEAC 7 750.78 97 4.38 -1.05

1) fHREAEH  10* g/mL T ;1 mg
T, A 10 mL PBS (pH=6.9,0.01 mol/L), 1R 4) %
M.

10 g/mL Te % : 1 mg Te il A 10 mL PBS
(pH=6.9,0.01 mol/L) ,iR>1 % H .

2) ik A E R 107 o/ml B T, T
£ 107,10°,107, 107 g/mL; [n] o~ ¥ BE1F 14 &=
HAR A SRR 10,107°,107°,107,10°° g/mL
(T T W W DA ] BT & ok B PBS B AR T 0
W T W VE AR B2, M kS 1.3.2 71 a-

T A Tl O M 0 S Tk — B0, AR DR K 540 nm R
FE a-TE R IS 1R K

1.3.4 A5 HL R IR o TE A Bl K LR B 2 8
2% 1) VE B VS AR R W B & 0.25%,0.5%,1.0%,
1.5% W EYH E 48 200 wL 10 g/mL () T;* Ty
T 200 WL AS[a] e B 1Y v by B W b, 40 °C
JKVE RN 5 min, DA JFORE (4 7= it i RS P ik
J3E RN BN 3R 3 YOG & A P AUV BE AR & w45 %)
e KV RV, FIOK FGH 5K

1.3.5 7 FL RN o= 93 2 1) 14 ) 07 2 53 A



O &

16

R 2024 455 7 W

[
[215)

1) WSALREMIE  FHE B JS BY 200 pl 107
g/mL [ T T WA 5 200 pl 10 ¢/mlL
a-TEMTER IR P, 7E 30 CHI 40 °CF By 4¢ e
1348570 3, (Arrhenius ) 11541 1L fgUS9,

2) Zeta LALAGME ¥ 1.4 mL 9 o—TE ¥ i
W 107 g/mL 1 T o~ TE M R IE W (10 ¢/
mL T, A0 ) 10 g/mL ) Te o~ TE H5 B V5 T
(10* g/mL ToAbHE) 235N A B Zeta HL A AR
i WA H A2

3) AT WM ORI E 2 mL -
TEMBHATRE T 10 mm AR HLAMT, KK IA
5 a-VEM SR R 1:1,1:2,1:3,
1:5,1:10,1:15 B9 T, % W, Be 4% 58 % 2 nm, FA
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IR R ) oo TE A9 Bl V5 VA Sy XoF BB 4 28 b -]
TR R M s 1 0 22 I B o= U Y VS W 2 mL,
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o= VE 3 T 1) T 201 0 B TR () 25 9 S o LA )
BE R 7 20 52 T I T 6638 A T 2 26 6l
ijEii:[Z}ZAt]O
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Fig.2 Effect of different mass concentrations of short

peptides on a—amylase activity
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Table 2 Kinetic parameters of a—amylase after addition different short of short peptides

28 %) KK AWML K, /(mol/L) V./[mol/(L-min)] VK.,
=8 ¥=0.0129x+4.422 0.23 0.0037
T+ ¥=0.0102x+3.4496 40.91 0.43 0.0105
Ty y=0.0142x+5.3109 0.20 0.0031
03 HEABI oS MEETE L ALK 2 -
WP 3 BT A T3 R , %5 R 4 _ e
MIEE, WEALREFF ., M T i e o 107 g/mlL g 195
B ce— G A9 T A 375 A B T BR 8 30T 5 B4 5 2% % w5
BV FE T 528 107 g/l I, o9 W 0 3 28
5 5.1% , W% 1F L S I 9 TS 0 Ak A T
IREERE A, A TOA RS , 525 O IR 1L, 3 < T
TREREAR . 24 %6 R BV JE 4 107 o/mL B | a3 | | | | |
W3 00 T AL BE RIS 1.019% 5 24 J JK ¥ 42k e B T 75 B T T T TS 8

2 107 g/mL B, o JE 4 1 1) 6 AL BE RIS 0.8%, T
A a—TE By BEAE AR R 5 G AL REFH i | B I %
T a— VR B TR R 16 fL BEFEAR | i
T, 5 SEPR AT
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KA R, e IR B HIV =1 i 09 3 1 35 07
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fifg BFAIE 2 I 1 25 SR AR AT F — 2D ISR T T W
IR I HLAar A HIV =1 [ 355 35 07 14 H 37 7B F A
), A FH T I 305 A7, i 3 6 ) 5 & A AR 4k
S S I AL RE T LA TR R
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Hr LK TSt Te A a—TE B B 1R 5 5 42 2)
PEATELAZINGE S5 RN 3 s, B 3 nl AT,
A a-TE R BEK R )G, Zeta FLOZIE N T 85% 3 Te
A a—TERMEER R )G, Zeta BLAIE N T 7% , Ui WA
T A T WA S 0 T o= 3 3 it 2 1A7 QL A7 11 FE
1, WA ST R &AL T R

Short peptide mass concentration/(g/mL)
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Fig.3 Activation energy of a—amylase
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Table 3 Zeta potential results of a—amylase

H S Zeta % fL/mV
o B B (R AL FT) -20.77
T; 1.64
a—3E Fr i (T, 452 -3.02
Te -3.03

a—E Ay (Tg /L 22) -19.33

Wu S5 FH L 358 o 25 kV/em 19 ik vh L
Y b PR EETG TW , Zeta HLAL AR 52 b THBa 3 1
36.9% ., AR5 T H A IR UL a—VE 3 I 1) Zeta
HLO (B & A A8k, Rl A A R AR T
ik e kL A7 A RN A oo T o G 2 T HRL o7 k2
He, M2 a—TE Bl Zeta LA FIFY 52 K A2 2

2z,
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Fig.4 UV spectrum of a—amylase
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Fig.5 Fluorescence spectra and simultaneous fluorescence spectra of a—amylase
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Fig.6 Circular dichroism of a—amylase
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Table 4 Changes in a—helix content in the structure

of a—amylase

# a—¥ 3% 4%
a—E By B 34.60
T, +a— i€ #r b 33.53
T +a— i€ ¥ B 40.06

a—TERY W 1Y o— BRI A A B Y IR AN SR 4 B
IR o T a8 Ky B MR E 25 i FEAIG 3%, T fiff
a—TVEN 1Y) B8 JE &t TH 5 16%, Yang J7 FEiT
AT BN o WRTE & & A8 L R FE UL B T, F0 T (i
o~ VE KRR G2 A T U R T o=V Y G ) T
P

3 #it

TE o—VE B I A2 52 10 A5 11k 40 °C, 22 vl
W FE A 0.01 mol/L,pH AN 6.9 B, 4y i J ik
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B A BTG, T P2 2E T o T B0 i A TS, U -
TE 93 T i T P 5 R SO Y LT R A O i a x
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Abstract

pulsed electric fields processing on stability of egg
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(2): 14-16.

Effect of Charged Short Peptides T;* and T, on the Activity and Structure of a—Amylase

Yang Xiaoyu'**, Li Chuanbo'?*?,

Liu Chunying"*?,

Sun Fubao', Dou Shaohua'**

(“‘School of Life and Health, Dalian University, Dalian 116622, Liaoning
’Liaoning Marine Microbial Engineering and Technology Research Centre, Dalian 116622, Liaoning
*Key Laboratory of Animal Immunity, Dalian 116622, Liaoning
“School of Bioengineering, Jiangnan University, Wuxi 214122, Jiangsu)

In this experiment, differently charged short peptides T;" and T, were used to investigate the mechanism of

the change in a-amylase activity and conformation by the positively charged short peptide T;" and the negatively charged
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short peptide Ts". The changes of a—amylase activity and conformation were verified by the determination of relative en-
zyme activity, Mie’s constant (K,,), activation energy and zeta potential after the addition of short peptides to a—amylase
system. In order to observe more clearly the effects of different charged short peptides on the conformation of a—amylase,
UV absorption spectra, fluorescence spectra, simultaneous fluorescence spectra and circular dichroism spectra were also
introduced to further investigate the conformational changes of a—amylase. The results showed that the addition of the
charged short peptide into the enzymatic reaction of a—amylase, the positively charged short peptide T;* inhibited the a-
amylase enzyme activity, and the relative enzyme activity of a—amylase decreased by 2.40% when the short peptide con-
centration was 107 g/mL, and also decreased the affinity of a—amylase with soluble starch, increased the activation ener-
gy and increased the zeta potential. The negatively charged short peptide T¢™ promoted the a—amylase enzyme activity,
and when the short peptide concentration was 107 g/mL, the relative enzyme activity of a—amylase increased by 1.40%,
and also made the affinity of a—amylase with soluble starch increase, the activation energy decrease and the zeta poten-
tial increase. Spectroscopic analysis showed that different charged short peptides changed the UV-visible absorption spec-
trum, fluorescence spectrum and secondary structure of a—amylase to different degrees. It was demonstrated that different
charged short peptides could play a role similar to that of electric field, the electric field force generated by the electric
field when acting on the proteins contributed to the conformational change of the proteins, and the surface charge of the
artificially designed synthetic short peptides affected the distribution of the surface charge of the enzyme, which led to
the change of the enzyme activity and conformation.

Keywords «a-amylase; charged short peptide; relative enzyme activity; conformation



