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Tab.1 The prediction of 12 peptide sequences
with bioinfor matics

Z IKF %) peptide sequence

Y85 number

B1 DVNFLLHKIYGNIRY
B2 VNFLLHKIYGNIRYS
B3 GGEAVQKLVREVKDG
B9 GVARIRDLLITESRI
B10 RIRDLLIIESRIRDA
B11 RIRDAIAHGYIVDKV
B13 YYGALHNTAHIVLGR
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BT TR i AR A BUBK B A B R i A
a. b. ARG UKL ST, B10 HUMR M &S M4BT 10 0.9% 01 A BEER /K 2: 500 pg/mL SRR AR (75 75 R MR R);
3~5: 4351 160 pg/mL . 80 pg/mL F 40 pg/mL ML %4 KB S7 88 B10.
c. d. 80 pg/mL fL2: A HUKEL B9, BI1. B14 1 S9 Hii 2 iy 25 i ME 4
1: 0.9%JC M A Bl R K 5 20 500 pg/mL XUTCAE A7 (75 55 R ANEERE K); 3~6: 7051024 80 pg/mL A2 BUIKE: B9, B11., B14 #1 S9.
Fig. 1 Activity of anti-Aspergillus niger of chemical synthesis peptides from shrimp hemocyanin

a, b. Activity of anti-Aspergillus niger of chemical synthesis peptides S7 and B10, respectively. 1: 0.9% stroke-physiological saline
solution; 2: 500 pg/mL of penicillin-streptomycin solution; 3—5: 160 pg/mL, 80 pg/mL, 40 pg/mL of chemical synthesis peptides S7
and B10, respectively. ¢, d. Activity of anti-Aspergillus niger of 80 pg/mL chemical synthesis peptides B9, B11, B14 and S9. 1: 0.9%

stroke-physiological saline solution; 2: 500 ng/mL of penicillin-streptomycin solution; 3—6: 80 ng/mL chemical synthesis peptides B9,
B11, B14 and S9, respectively.
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Tab.2 Anti-Aspergillus niger activities of 12 chemical synthesis peptides from shrimp hemocyanin

FAPEXT IR BH T i
FEHR item Bl B2 B3 B9 B10 BIl1 B13 Bl4 S7 S8 S9 S10 negative positive
control control
B B B 42 /em
the diameter of 1 1.7 1 1 2.0 1 1.6 1.3 2.0 0 1.8 1 1 2.2
inhibition zone
B /0

A% 0 70 0 0 100 0 60 30 100 0 80 0 0 100

inhibition rate

T AR HAR 1 om0 38 =( S5 90 2L 400 B Rl — 9 ek xR0 )/ 9 e % HR 400 B B < 100%.
Note: The diameter of filter paper is 1 cm. Inhibition rate=(inhibition zone of experiment group—inhibition zone of negative
group)/inhibition zone of negative groupx100%.

b2t KB S R B 5, AR LT UL A4 R
Bl 1c. 1d, £ 2).,

22 WEESBKE B0 MEMSHRFHBENR
SR

S UK BE AT AEE A S R R A A T AR
i 160 14 14 e A 2 T AT A AR PR i B I 1

3 itig

FeF PRI A5, 0 O R AR e R ik
A NIKEE B10, SR AOULER T HL 455 43 BT 4 AR
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Fig.2 Dynamical microscopic analysis of anti-Aspergillus niger activity of B10 (400x)
a—d. Interaction of B10 and Aspergillus niger for 30 h. 35 h. 40 h. 45 h, respectively; e-h. Interaction of 0.9%

stroke-physiological saline solution and Aspergillus niger for 30 h, 35h. 40 h, 45 h, respectively.

K3 B10 HT & G M B T

a, c. 0.9%JC I E # /K ; b, d. B10.
Fig. 3  Electron microscope analysis of
anti-Aspergillus niger activity of B10
a, ¢. 0.9% stroke-physiological saline solution; b, d. B10.
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neropenaeus chinensis)Ifil # £ 1 C-R ¥ ) rFCHe-
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PE, KB 12 FIKEBL S BRI GRS, S5 X 41
kb, 6 kKB (B2, B10, B13, Bl14. S7. S9)¥E
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Anti-Aspergillus niger activities on the chemical synthesis peptides de-
rived from hemocyanin in shrimp Litopenaeus vannamei

LI Changping, YANG Jun, HUANG He, ZHANG Zehui, WANG Fan, ZHANG Yueling

Department of Biology, Shantou University; Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou
515063, China

Abstract: Hemocyanin is an extracellular copper-containing protein present in the hemolymph of both mollusks
and arthropods. Several studies have shown that hemocyanin could produce some fragments with antibacterial and
antifungal activities. Interestingly, we recently found 12 chemically synthesized peptides, predicted by bioinfor-
matics, derived from hemocyanin in the shrimp Litopenaeus vannamei, that possessed obvious resistance to Vibrio
parahaemolyticus and Streptococcus pyogenes. However, to date little is known about antifungal activities of these
peptides. Here, by using the methods of chemical synthesis, antifungal experimentation, and microscopy, we at-
tempted to determine the anti-Aspergillus niger activity of the 12 chemically synthesized peptides and the possible
mechanism. Our results showed that six synthetic peptides (B2, B10, B13, B14, S7, and S9) exhibited obvious
anti-A. niger activity at a concentration of 80 pg/mL, with the inhibition rate ranging from 30% to 100%. We se-
lected B10 for further analysis, including the effect of concentration and shape of 4. niger spores. Light micros-
copy and scanning electron microscopy analyses showed that the sporangium of A. niger grew more slowly under
the action of B10 and the experimental groups treated for 30 h, 35 h, and 40 h had significantly reduced spore
numbers (50%—-90%); additionally, the sporangial morphology of the experimental groups was significantly
smaller than that of the control group. Thus, it was preliminarily shown that six of the 12 chemically synthesized
peptides from L. vannamei developed anti-A. niger activities by inhibiting sporangium growth. This research is of
significant value in explaining the immunological activity and functional mechanism of the fragments of shrimp
hemocyanin.

Key words: Litopenaeus vannamei; bioinformatics; hemocyanin; chemically synthesized peptides; anti-Aspergillus
niger activity
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