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Glioblastoma is one of the highly aggressive central nervous system tumors and it is
difficult to treat owing its anatomical location. Peptides are novel class of drugs which
has the potential to cross the blood brain barrier and exerts its anti-tumor activity. Here,
we discovered a novel peptide from abalone (Haliotis discus hannai) next generation
sequencing (NGS) data and tested its anticancer effect on glioblastoma cell line SNU-489.
The anticancer activity was measured using a cytotoxicity assay in a time and dose-
dependent manner. A concentration and time dependent increase in the cytotoxicity
was seen in cells treated with the novel peptide. The highest cytotoxicity rate of about
67% was observed in SNU-489 cells treated with 200 uM peptide for 48 hrs. However,
the cytotoxic effect was not or less observed in a normal skin cell line HaCaT at similar
concentration, thus, evident of peptide's cell specific anticancer activity. In addition, the
gene expression level of necroptosis-related genes was analyzed by gRT-PCR to elucidate
the anticancer mechanism of the novel peptide. R/PK3 expression was significantly increased
by 9.6-fold in 200 uM of novel peptide treatment group, and MLKL expression level was
significantly elevated by 2-fold in 100 uM treated group compared to the control group.
Therefore, this study confirmed that the novel abalone-derived peptide has anticancer
potency, and it causes cancer cell death through the necroptosis mechanism. Collectively,
these results suggest that the novel peptide could be candidate anticancer agent for the

treatment of glioblastoma in the future.

Keywords: Haliotis discus hannai™ ), Anticancer(&2), Peptide(EEtO|E),
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Table 1. Properties prediction and filtration of novel peptide derived from abalone (Haliotis discus hannai)

Propensity Tools Descriptions/Parameters Cutoff No. of sequences
Total protein fragments
Pepstats Peptide length >2 to 50 161,622
Pepstats Charge >0 (+) 102,964
Physiochemical
Pepstats pl? >81to <12 65,500
AMPA Stretch >1 139414
Tango AGG <500 144,995
Aggregation (/n vivo) Tango Helix >0 Helix <25 154,363
Tango Beta >25 Beta <100 72,552
Aggregation (/n vitro) Aggrescan Na4vSS >-40 Na4vSS <60 129,093
Similarity BlastP Similarity <80 20,877
SVM? classifier >0.5, AMP 5,559
CAMPY Random forest classifier >0.5, AMP 5,621
AMP ANN?® classifier AMP 7,515
Discriminant analysis classifier >0.5, AMP 5,539
ADAM?
SVM¥ classifier >0.5, AMP 13,952
Final 2,327
" Collection of anti-microbial peptides
2 A Database of anti-microbial peptides
3 Isoelectric point
4 Support vector machine
% Avrtificial neural network
Table 2. Gene specific primer sequences
Accession No. Genes Sequences Product size (bp)

Receptor interacting serine/

Forward (5'-3") TATCCCAGTGCCTGAGACCAAC

NM_003804 or 1Nt 127
threonine kinase 3 (RIPK3) Reverse (3-5') GTAGGCTCCAATCTGAATGCCAG
N ~ : Forward (5'-3') TCACACTTGGCAAGCGCATGGT
NM._152649 |lﬂlxed Ilndeagk;‘e kmas/‘%j/((imam 128
ke pseudokinase (MLAL) Reverse (3-5') GTAGCCTTGAGTTACCAGGAAGT
2 Forward (5'-3) GTCTCCTCTGACTTCAACAGCG
NM_002046 Glyceraldehyde-3-phosphate 131

dehydrogenase (GAPDH)

Reverse (3'-5")

ACCACCCTGTTGCTGTAGCCAA

4. RNA =& 3 #AIZt g2 2A2¥S(Quan-
titative real-time polymerase chain reaction, qRT-
PCR)

LEMESOA MEAZ DA NSHE IPZ0| H2kE FHA}

RIPK3RL MLKLO| L& HotE 2H0I8t7| I8l gRT-PCRS =35t
RACH 2+ FHXe| Z2to|H= 22|% HA=EX|(OriGene Tech-
nologies Inc, USA)OIA gRT-PCR o2 RMAL £0|H ZF0|
ZoIEl ME HEE ARSI O|E Table 20i| LIEFHRACE RNA
=2 28l SNU-489 MZFZ 5x105 cell/welle] B2 6-well

http://jmls.or.kr
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Fig. 1. Cytotoxicity of novel peptide derived from abalone (Haliotis
discus hannal) in HaCaT (A) and SNU-489 (B) cells. Cells were
treated with various concentrations (3.125~200 pM) of peptide for
24 hrs and 48 hrs. Data represent mean + SD of three independent
experiments. *p<0.05, **p<0.01 and ***p<0.001 compared with
control (0 pM).
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Fig. 2. Effect of novel peptide on the expression of necroptosis-
related genes in SNU-489 cells. Gene expression levels of R/IPK3
(A) and MLKL (B) were measured by qRT-PCR method. GAPDH
was used as an internal control gene. Data represent mean + SD
of three independent experiments. *p<0.05, **p<0.01 and ***p<
0.001 compared with control (0 uM).
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