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Action mechanism of scorpion venom peptide Ctry2459
against Candida albicans

LI Ziyi, JING Xiaoyuan, YAO Weijie, LI Zhongjie*

School of Basic Medical Sciences, Henan University of Science and Technology, Luoyang 471003, Henan, China
Abstract: [Objective] To investigate the action mechanism of scorpion venom peptide Ctry2459
against Candida albicans. [Methods] The broth microdilution and plate count methods were used to
determine the minimum inhibitory concentration (MIC) and minimal fungicidal concentration (MFC) of
Ctry2459 against C. albicans. Time-kill curves were drawn based on the plate count method. In
addition, we evaluated the influence of Ctry2459 on the integrity of the cell membrane of C. albicans
by propidium iodide (PI) absorption experiment. DNA gel retardation assay was conducted to
investigate the binding effect between Ctry2459 and nucleic acid. Also, we measured the effects of
Ctry2459 on the reactive oxygen species (ROS) level, mitochondrial membrane potential, and
apoptosis/necrosis induction of C. albicans by flow cytometry assays. [Results] The MIC and MFC of
Ctry2459 against C. albicans were 25 pg/mL and 50 ug/mL, respectively. Ctry2459 killed C. albicans
in a time- and concentration-dependent manner and mainly through membrane disruption, and it could
also induce C. albicans necrosis via a ROS-dependent pathway. [Conclusion] Ctry2459 had the
potential for the development of anti-C. albicans drugs.
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Figure 1 Time-killing kinetics. Negative control:
0.9% saline; Log (CFU/mL): log;o (CFU/mL). The
results were expressed as meanzstandard error of
the mean.
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Figure 2 PI absorption test. A: normal image; B: fluorescence image; C: percentage of fluorescent positive
cells (*: P<0.01). Negative control (NC): 0.9% saline. Bar=20 pm.
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Interaction between Ctry2459 and nucleic acid. A: plasmid DNA (pET-28a); B: single-stranded

DNA (salmon sperm DNA). M: marker. Rate of peptide/nucleic acid: line 1 for 40:1, line 2 for 20:1, line 3 for

10:1, line 4 for 5:1, line 5 for 0:1.
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PRI 2 b AR S A AR S . il S PR,
TZ KA B FL2 5 FL1 BYELfER 1.04,
IxMIC 2 kv B A FRAT Y FL2 5 FL1 A9 LLfE
1.03, 2xMIC Z Ik BE AL FZH /) FL2 5 FL1 1Y
FLAE A 0.38, 4xMIC £ ik FEAL 40 Y FL2 5
FL1 WA 0.21. HULA L, Rl b6 E 2 K
Ctry2459 fEFIVERE TS, FL2 5 FL1 ¥ H (A
ETRER, AHEAWEREN. FHit, B%
Z K Ctry2459 2520 [ S BR b R T BE
B0 IR DA SR AR S R B ) A A

(&) Negative control L 1xMIC () 2xMIC 1) 4xMIC
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Figure 4 ROS measurement. A: negative control, 0.9% saline; B: treated with peptide at 1xMIC; C: treated
with peptide at 2xMIC; D: treated with peptide at 4xMIC. FL2: fluorescence intensity; Count: number of cells.
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Figure 5 Mitochondrial membrane potential assay. A: negative control, 0.9% saline; B: treated with peptide
at 1xMIC; C: treated with peptide at 2xMIC; D: treated with peptide at 4xMIC. FL2: fluorescence intensity
of aggregates JC-1; FL1: fluorescence intensity of JC-1 monomer.
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2.7 Annexin V/PI X480
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WA Z K, WX H Heterometrus petersii Y
Hp1404"™) | S Chaerilus tricostatus 1Y ctriporin[zo]
VY3

¥ B Isometrus maculates [ i 1mcr0por1n

H B Lychas mucronatus ] mucroporin®*,

WBEE LK Ctry2459 2 M\ VG 4 B K 15
Chaerilus tryznai W &8 11— 55 HAT RIFr e
R S R A R C O ETIN G e/ A | A N 0 S
H, FATRIE T Ctry2459 H40 A SR B P
Ll WHoE 4 R3RD], 2K Ctry2459 %
@SR B A RIS A KAEH, HRA
e BRI RR IR 1) ST FREZ MOk,

2 > N ». e 23 Dl
BRI, 5 SR R R R ESE A BB A Y, b
4 Negative control B) I1xMIC © 2xMIC (B 4xMIC
1072 ForuL QILUR| 1072 o QI-UR 1072 [arut QI-UR 1072 [orut QI-UR
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Flgure 6 Annexin V and PI staining. A: negative control, 0.9% saline; B: treated with peptide at 1/2xMIC;
C: treated with peptide at 1xMIC; D: treated with peptide at 2xMIC. Q1-UL: necrotic cells (Annexin V—/PI+);
QI1-UR: late apoptotic cells (Annexin V+/PI+); Q1-LR: early apoptotic cells (Annexin V+/PI-); Q1-LL:

normal live cells (Annexin V—/PI-). FL2: fluorescence intensity of PI; FL1: fluorescence intensity of
Annexin V.
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