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! Hemolytic uremic syndrome
2 Hemorrhagic colitis

3 Thrombotic Thrombocytopenic Purpura
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Evaluation of recombinant antimicrobial effect of peptide TP4 on some food-borne
bacterial strains
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Abstract

Food poisoning is one of the diseases transmitted through contaminated food and
beverages. It causes by the presence of infectious microorganisms, including some bacteria in
food, and one of the most common symptoms of this disease can be Diarrhea and vomiting
in the patient. The use of antimicrobial peptides has been considered for various reasons
such as increased bacterial resistance to common antibiotics. The aim of this study was to
evaluate the minimum inhibitory and bactericidal concentration of recombinant
antimicrobial peptide (TP4) Tilapia Piscidin 4 against four important bacteria that are the
cause of food poisoning in humans. In this study, the antibacterial activity of this peptide was
evaluated on Bacillus cereus, Yersinia enterocolitica, Escherichia coli 0157: H7 and
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Staphylococcus aureus by plate microtiter method to determine MIC (Minimum Inhibitory
Concentration) and MBC (Minimum Bactericidal Concentration). The MIC of TP4 peptide
against gram-positive and gram-negative strains was 4 and 2 pg / ml, respectively and the
MBC for Y.entrocolitica and B.cereus was 4 and against S.aureus and E.coli was 8 ug/ml . As a
result, TP4 has an appropriate antimicrobial effect on foodborne bacterial strains.

Keywords

Food poisoning, antimicrobial activity, antimicrobial peptide, TP4, food-borne bacterial strains

s gl

Ansaris., Yavarmanesh, & M. (2017). Evaluation of the correlation between the presence of Shiga
toxinproducing gene (stx1 and stx2) in Escherichia Coli O157 H7 with biological and chemical
parameters of raw milk. Food Science and Technology, 14(9), 283-29 . Rtrieved from
https://www.magiran.com/paper/1768232

Baldursson, S., & Karanis, P. (2011). Waterborne transmission of protozoan parasites: review of worldwide
outbreaks—an update 2004—2010. Water research, 45(20), 6603-6614.

Chang, T.-W., Wei, S.-Y ,.Wang, S.-H., Wei, H.-M., Wang, Y.-J., Wang, C.-F., ... Liao, Y.-D. (2017).
Hydrophobic residues are critical for the helix-forming, hemolytic and bactericidal activities of
amphipathic antimicrobial peptide TP4. PloS one, 12(10), e0186442.

Choli, S., Ingale, S., Kim, J., Park, Y., Kwon, 1., & Chae, B. (2013). An antimicrobial peptide-A3: effects on
growth performance, nutrient retention, intestinal and faecal microflora and intestinal morphology of
broilers. British poultry science, 54(6), 738-746.

Doughari, J., Pukuma, M., & De, N. (2007). Antibacterial effects of Balanites aegyptiaca L. Drel. and Moringa
oleifera Lam. on Salmonella typhi. African Journal of biotechnology, €

Doyle, M. (1989). Foodborne bacterial pathogens: CRC Press

Drobniewski ,F. A. (1993). Bacillus cereus and related species. Clinical microbiology reviews, 6(4), 324-338.

Dubos, R. J. (1939). Studies on a bactericidal agent extracted from a soil bacillus: I. Preparation of the agent. Its
activity in vitro. J. Exp. Med., 10-1 .\

Fazlara, A., Zarei, M., & Mavalizadeh, A. (2016). Survey on contamination to Yersinia entrocolotica in raw
cow milk distributed in Ahvaz area and evaluation of antibiotic resistance of isolates. JOurnal of Food
Microbiology, 3(3), 11-23. Retrieved from https://www.magiran.com/paper/1676171

Han, J., Zhao, S., Ma, Z., Gao, L., Liu, H., Muhammad, U., ... Bie, X. (2017). The antibacterial activity and
modes of LI-F type antimicrobial peptides against Bacillus cereus in vitro. Journal of applied
microbiology, 123(3), 602-614.

Hazam, P. K., & Chen, J.-Y. (2020). Therapeutic utility of the antimicrobial peptide Tilapia Piscidin 4 (TP4).
Aquaculture Reports, 17, 100409.

Hr, T., Aa, J., Aa, I. F., M, S., H., R., & B, A. B. (2013). Common Types of Staphylococcus aureus
Enterotoxin in Meaty Foods. Iranian Journal of Infectious Diseases, 17(59), 9-. Retrieved from
https://www.magiran.com/paper/1096573

Jahed, G., Far, H. G., Vesoghi, M., Pahlavanzade, B., & Dargahi, A. (2012). SURVEY ON ATTITUDE AND
KNOWLEDGE FFOOD SAFETY AND SANITATION AMONG SOLDIERS OF ARAK MALEK-
ASHTAR GARRISON

Koek, A., Bovée, L., Van den Hoek, J., Bos, A., & Bruisten, S. (2006). Additional value of typing Noroviruses
in gastroenteritis outbreaks in Amsterdam, The Netherlands. Journal clinical virology, 35(2), 167-
172.

Le Loir, Y., Baron, F., & Gautier, M. (2003). [i] Staphylococcus aureus [/i] and food poisoning. Genetics and
molecular research: GMR, 2(1), 63-76.

Liu, Q., Yao, S., Chen, Y., Gao, S., Yang, Y., Deng, J., ... Hu,Y. (2017). Use of antimicrobial peptides as a
feed additive for juvenile goats. Scientific reports, 7(1), 1-11 .

.(Melvin P. Weinstein, MD, 2018) https://clsi.org/standards/products/microbiology/documents/m07/

Mohamadi, E. N., Mahonaki, A. S., Shahrampoor, D., & Khamiri, M. (2017). The investigation on the anti-
bacterial power of bioactive peptides dtained from enzymatic hydrolysis of pumpkin (Cucurbita pepo)

ozl 71383 o6 ygldlums § SU) (omites (o olKigh gk sk @S-l WY kS g led ails po
VRRVYVIPYN S amnglS YVPEVAVYYD 1oyl Sl e 5 e (53515 g

www.biotechcongress.ir www.biotechsociety.ir iribiotechnology(@gmail.com



-

and A" nte onalBiote 0gy u‘au‘J'L‘JJL""ULu)VJ’J 3}

Congress of the Islamic Republic of Iran Y 0 [0
" -l IS G )
gust 22-24 2021 \Fee j5 000 Y G100 1Y 254 !’

w

oil cake protein. JOurnal of Food Microbiology, 4(2), 71-82. Retrieved from
https://www.magiran.com/paper/1743467

Mookherjee, N., & Hancock, R. (2007). Cationic host defence peptides: innate immune regulatory peptides as a
novel approach for treating infections. Cellular and Molecular Life Sciences, 64(7), 922-933.

Neshani, A., Eidgahi, M. R. A., Zare, H., & Ghazvini, K. (2018). Extended-Spectrum antimicrobial activity of
the Low cost produced Tilapia Piscidin 4 (TP4) marine antimicrobial peptide. J Res Med Dent Sci, 6(5),
327-334.

Pan, C.-Y., Chen, J.-C., Chen, T.-L., Wu, J.-L., Hui, C.-F., & Chen, J.-Y. (2015). Piscidin is highly active
against carbapenem-resistant Acinetobacter baumannii axdd NDM-1-producing Klebsiella pneumonia in
a systemic septicaemia infection mouse model. Marine drugs, 13(4), 2287-2305.

Peng, K.-C., Lee, S.-H., Hour, A.-L., Pan, C.-Y., Lee, L.-H., & Chen, J.-Y. (2012). Five different piscidins
from Nile tilapia, Oreochromis niloticus: analysis of their expressions and biological functions. PloS
one, 7(11), €50263.

Pirbalouti, A. G., Chaleshtori, A. R., Tajbakhsh, E., Momtaz, H., Rahimi, E., & Shahin, F. (2009).
Bioactivity of medicinal plant extracts against Listeria monocytogenes isolated from food. J Food Agric
Environ, 7, 66-69.

Reinés, M., Llobet, E., Llompart, C. M., Moranta, D., Pérez-Gutiérrez, C., & Bengoechea, J. A. (2012).
Molecular basis of Yersinia enterocolitica temperature-dependent resistance to antimicrobial peptides.
Journal of bacteriology, 194(12), 3173-3188.

Sapkota, R., Dasgupta, R., & Rawat, D. (2012). Antibacterial effects of plants extracts on human microbial
pathogens & microbial limit tests. International journal of research in pharmacy and chemistry, 2(4),
926-936.

Scott, M. G., Davidson, D. J., Gold, M. R., Bowdish, D., & Hancock, R. E. (2002). The human antimicrobial
peptide LL-37 is a multifunctional modulator of innate immune responses. The journal of immunology,
169(7), 3883-3891.

TABATABAEL Y. F., Falah, F., ALIZADEH, B. B., Vasiee, A., & MORTAZAYVI, S. A. (2019).
Identification of Chemical Compounds, Antioxidant Potential, Phenolic Content and Evaluation of
Inhibitory and Bactericidal/Fungicidal Effects of Ginger Essential Oil on Some Pathogenic
Microorganisms in Vitro.

Ting, C.-H., Chen, Y.-C., Wu, C.-J., & Chen, J.-Y. (2016). Targeting FOSB with a cationic antimicrobial
peptide, TP4, for treatment of triple-negative breast cancer. Oncotarget, 7(26), 40329.

Varasteh, M., Nazarian, F., & Ismaili, A. (2019). Cloning, expression and antimicrobial activity of a
recombinant (CBD)2-DrsB1 peptide against human microbial pathogens. Journal of Sabzevar University
of Medical Sciences, 26(4), 403-412. Retrieved from https://www.magiran em/paper/2052259

Velusamy, V., Arshak, K., Korostynska, O., Oliwa, K., & Adley, C. (2010). An overview of foodborne
pathogen detection: In the perspective of biosensors. Biotechnology advances, 28(2), 232-254.

%‘jﬂd‘j‘fw)fj&.:ﬁuﬁ(v'\‘) i ,‘;Q-:?-J& ) A ’U:""'.’ ,Ct,@lﬂl—do3 \J}'@‘}s}ﬁ‘%ﬂﬂ

,JU& 6)_5[...9_5 rjl&)z 6)_5‘); asll2s :J,S,@.w QLW«JQ...A &JJ...G.A)‘)L:MOM w,o d)»lﬁf )( ol
—£\ ,(vOVRetrieved from https://www.magiran.com/paper/1528596

9 Cj:.& U‘j:" <6)Lw ‘_5..0 alisee 6@ Ji’j) L?’Ll-))\ (“' '-\) .‘;\' .‘Jz ,‘;\"3} & ,.J ,b‘fﬂ"«rg e * "5JJ‘.’.’ ,.f ,;)LS
P ﬂléuﬁw\wjm0157H7jdw§@)muM rﬁouﬁﬂdujlftb-ﬁ):

Y0 L(VENY (6 s ;”Retrleved from https://www.magiran.com/paper/429783

ozl 71383 o6 ygldlums § SU) (omites (o olKigh gk sk @S-l WY kS g led ails po
VRRVYVIPYN S amnglS YVPEVAVYYD 1oyl Sl e 5 e (53515 g

www.biotechcongress.ir www.biotechsociety.ir iribiotechnology(@gmail.com



