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ABSTRACT

NOBLE, DOROTHY JOY SALVADOR, Doctor of Veterinary Medicine,
College of Veterinary Science and Medicine, Central Luzon State University, Science
City of Mufioz, Nueva Ecija, Philippines, June 2018, EVALUATION OF PUBLISHED
LAMP PRIMERS FOR AMPLIFYING blaCTX-M9 EXPRESSING EXTENDED
SPECTRUM BETA LACTAMASE (ESBL) OF E. COLI

Adviser: Fredelon B. Sison, DVSM, MVPh
Co-adviser:  Rubigilda P. Alili, PhD

The study generally aimed to evaluate a Loop-mediated Isothermal Amplification
(LAMP) technique in amplifying the gene expressing the ESBL of E. coli. Specifically, it
aimed to optimize the protocol of LAMP assay for the detection ESBL-producing
Escherichia coli and to compare diagnostic validity and level of agreement with PCR.

A total of 106 DNA samples were used in the study. For the optimization of
LAMP protocol, 12 tubes with ESBL £. coli and 12 tubes with nuclease-free water were
incubated at a thermal cycler in temperatures ranging from 60-63°C for 30-90 minutes.
Validation of results was based on the ability of the positive controls to change in color
by adding a SYBR dye, fluorescence under ultraviolet light and the presence of marker in
gel electrophoresis upon query. The agreement using Kappa statistics between LAMP
and PCR was used to determine the level of agreement of the two methods.

For LAMP assay amplification, amplification of the target gene was observed at
63°C for 60 minutes while the Kappa coefficient was only 0.205, which means that there
was a slight agreement between the LAMP and PCR.

Key words: ESBL, E. coli, Loop-mediated Isothermal Amplification (LAMP)



LITERATURE CITED

AARESTRUP, F. M., BAGER, F., JENSEN, N.E,, MADSEN, M., MEYLING, A., and
WEGENER, H.C. (1998). Surveillance of Antimicrobial Resistance in Bacteria
Isolated from Food Animals to Antimicrobial Growth Promoters and Related
Therapeutic Reagents in Denmark. APMIS 106, 606-622. doi- 10.1111/ j. 1699-
0463. 1998. Tb01391.x Medical Microbiology, 2, 75-17.

ABDULLAHI, U.F., R. NALM, W. TALB, A. SALEH, A. MUAZU, S. ALTYU AND A.
BAIG. (2015). Loop-mediated Isothermal Amplification (LAMP), An Innovation
in Gene Amplification: Bridging the Gap in Molecular Diagnostics; A Review.
Indian Journal of Science and Technology. Vol 8(17):3.

AIELLO, S. A. 2016. The Merck Veterinary Manual. 11" ed. USA: Merck and Co., Inc.
p2630.

AL-SOUD, W.A. and P. RADSTROM. (1998). Capacity of Nine Thermostable
Polymerases to Mediate DNA Aamplification in the Presence of PCR-inhibiting
Samples. Appl. Environ. Microbiol. 64: 3748-3753.

ANDREWS, I. 2015. Study: E. coli Vaccines Are Effective but Economic Incentives
Needed. Retrieved last March 21, 2017 at http://foodsafetynews.com/2017/study-
e-coli-vaccines-are-effective-but-economic-incentive-needed/#V6K9LP1971U

BRANDER, G.C., and PUGH D.M. 1977. Veterinary Applied Pharmacology and
Therapeutics. 3" ed. London:Bailliere Tindale. pp 308-317.

CACAYAN, A.B. 2015. Prevalence of Caprine Arthritis Encephalitis (CAE) Among
Goats (Capra hircus) in Lupao, Nueva Ecija. College of Veterinary Science ar}d
Medicine Central Luzon State University.Science City of Munoz Nueva Ecija
April 2015.

CLUGSTON, R. E., N. O. NIELSEN, and D. L. T. SMITH. (1974). Experimental
Edema Disease of Swine (E. Coli ENTEROTOXEMIA) IIL Pathology and

Pathogenesis. Can J Comp Med, 38(1), 34-43.
CORLESS, gC E., M. GUIVER, R. BORROW, V. EDWARDS-JONES, E.B.

KACZMARSKI and A.J. FOX. (2000). Contamination and Sensitivity Issues with
Real-time Universal 16S rRNA PCR. J. Clin. Microbiol. 38:1747-1752.

DELA CRUZ. A.R. 2012. Evaluation of Homebrew Buffer for the Optimigation of Loop
Media;ed Isothermal Amplification (LAMP) to I‘)etect Hgn;ophxlus | para;u_z:_.
College of Veterinary Science and .-Medlc’fmc Central Luzon State
University.Science City of Munoz Nueva Ecija April 2012.

43



DEPARTMENT OF HEALTH (DOH). 2015. The Philippine Action Plan to Combat

AMR: One Health Approach. Retrieved last November 10, 2016 from
http://www.pha.org.ph/images/announcement/151201 Action Plan.pdf.

DICKERT, H., K. MACHKA, and I. BRAVENY. 1981 The Uses and Limitations of

Disc Diffusion in the Antibiotic Sensitivity Testing of Bacteria. January 1981
Volume 9, Issue 1, pp 18-24. ’

DUNNE, H.W. 1975. Diseases of Swine. 4% ed. Ames Iowa, USA:The Towa State
College Press. pp 650, 656.

FAIRBROhTHI?R, J.M. and, C.L. GYLES. 2012: Colibacillosis. In Diseases of Swine.
10" edition. Edited by Zimmerman JJ, Karriker LA, Ramirez A, Schwartz KJ,
Stevenson GW. John Wiley and Sons, Inc. pp 723-747.

FAKRUDDIN, Md. (2011). Loop mediated Isothermal Amplification (LAMP)- An

Alternative to Polymerase Chain Reaction (PCR). Bangladesh Res. Pub. J. § (4):
425-439.

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATUONS
(FAO). 2015. Status Report on Antimicrobial Resistance. Retrieved last
November 10, 2016 from http://www.fao.org/3/a-mt542¢.pdf

GEHLBACH, S. H., J. N. MACCORMACK, B. M. DRAKE, and W. V. THOMPSON.
(1973). Spread of Disease by Fecal-oral Route in Day Nurseries. Health Serv Rep,
88(4), 320-322.

GLANTZ, P. J. 1960. Antibiotic Sensitivity. 64" Ann. Proc. U.S. Livestock Sanit. Assn.

HARRISON, P.F. and J. LEDERBERG. 1998. Institute of Medicine. Antimicrobial
Resistance: Issues and Options. Washington, D.C.: National Academy Press;

1998.

HUNG-YUEH YEH, A., D. CRAIG, P, SHOEMAKER, and H. KLESIUS (2005).
" Evaluation of a Loop-mediated Isothermal Amplification Method for Rap}d
Detection of Channel Catfish (Ictalurus pumctatus) Important Bacterial
Pathogen Edwardsiella ictaluri. Journal of Microbiological Methods. 63: 36-44.

IMAI, M., A. NINOMIYA, H. MINEKAWA, T. NOTOMI, T. ISHIZAKI, P: V. TU,
N.T.K. TIEN, M. TASHIRO, T. ODAGIRI. (2007). Rapid Diagnosis H5NI

Influenza Virus Infection by Newly Developed Influenza HS

Avian othermal Amplification Method.

Hemagglutinin Gene-Specific Loop- mediated Is
J. Virol. Methods 141: 173-180.

44



IWASAKI,‘M.,‘T. YONEKAWA, K. OTUSKA, W. SUZUKI, K. NAGAMINE, K.
HASE, T. HOI.{IGOME, T. TOMLINSON, and N. BOONHAM, (2008). Potential
of Loop- mediated Isothermal Amplification for Detection of Plant Pathogen.

CAB Reviews: Perspectives in Agriculture, Veterinary Science, Nutrition and
Natural Resources 3:1-7,

JONES, L.M. 1957 Veterinary Pharmacology and Therapeutics. 2™ ed. Ames Towa
USA:The Iowa State College Press. ,

KAPER, J . B.,J. P.NATARO, and H.L.T. MOBLEY. (2004). Pathogenic Escherichia
coli. Nat Rev Micro, 2(2), 123-140.

KARLESAN, F., H. STEEN, and J. NESLAND. (1995). SYBR Green I DNA Staining

Increases the Detection Sensitivity of Viruses by Polymerase Chain Reaction. J.
Virol. Methods 55: 153-156.

KUMAR, D., A. SINGH, M. ALl and Y. CHANDER. (2014). Antimicrobial
Susceptibility Profile of Extended Spectrum Beta-lactamase (ESBL) Producing
Escherichia coli from Various Clinical Samples. Infectious Diseases: Research
and Treatment2014:7 1-8 dol:10.4137/IDRT.S13820

LAUBE, H.. A. FRIESE, C. von SALVIATI, B. GUERRA, and U. ROSLER. (2014).
Transmission of ESBL/AmpC Escherichia coli from Broiler Chicken Farms to
Surrounding area. Veterinary Microbiology 172 (2014)519-527.

LEE, S., and D. KANG. (2015). Survival Mechanism of Escherichia coli O157:H7
Against Combined Treatment with Acetic Acid and Sodium Chloride. Food
Microbiology, 55, 95-104.

LIM, J. Y., J. W. YOON, and C.J. HOYLE. (2010). A Brief Overview of Escherichia
coli O157:H7 and Its Plasmid O157. J Microbiol Biotechnol, 20(1), 5-14.

McCARTER, Y.S. (2005): Antumicrobial Modes of Action. In Manual of Antimicrobial
Susceptibility Testing. Edited by Coyle, MB. American Society  for
Microbiology: QR177.M37 2005 616.9°201-dc22.

MARAYUMA, F., T. KENZAKA, N. YAMAGUCHL K. TANI, and M. NASU. (2003).
Applied and Environmental Microbiology. 69: 5023-5028.

MERCHANT, LA. and R.A. PACKER. 1967. Veterinary Bacteriology and
Microbiology. 7™ ed. Ames Iowa, USA:The Iowa State College Press. Pp.273-

275.

45



MORI, Y., K. NAGAMINE, N. TOMITA, T. NOTOML. (2001). Detection of Loop-

mc_—:_c.ﬁ.ate.d. Isothermal Amplification by Turbidity Derived from Magnesium
Pyrophosphate Formation. Biochen Biophys Res Comiun 289:150-154.

MORI, Y., T. MR@O,_ T. NO_‘"J.?OMI_. (2006). Sequence Specific Visual Detection of
LAMP Reactions by Addition of Cationic Polymers. BMC Biotechnol. 10(6):3.

NAGAMINE, K., K. WATANABE, K. OHTSUKA, T. HASE, T. NOTOML (2001).

Loop-Mediated Isothermal Amplification Reaction Using a Non-denaturated
Template. Clin. Chem. 47: 1742-1743.

PHILLIPS, I. 1998. The Subtleties of Antibiotic Resistance. Journal of Antimicrobial
Chemotherapy. 1998, 42:5-12.

PILARE, R.S. 2015, Field Validation of LAMP Assay on the Detection of Salmonella
cholerasuis in Swine Tecal Sample..College of Arts and Sciences Central Luzon
State University.Science City of Munoz Nueva Ecija April 2012.

PITOUT, 1.D. (2010). Infections with Extended-Spectrum Beta Lactamase- Producing
Enterobacteriaceae. Drugs. 2010; 70(3):313-33.

REILLY, A. (1998). Prevention and Control of Enterohacmorrhagic Escherichia coli
(EHEC) Infections: Memorandum from a WHO Weeting. WHO Consultation on
Prevention and Control of Enterohaemorrhagic Escherichia coli (EHEC)
Infections. Bull World Health Organ, 76(3), 245-255.

QUINN, P.J., M.E. CARTER. and G.R. CARTER. 1994. Clinical Veterinary
Microbiology. Wolfe Publishing, Spain.pp 224-225.

ROMICH, J.A. 2004. Fundamentals of Pharmacology for Veterinary Technicians. 2™ ed.

SHAIKH, S., J. FATIMA, S. SHAKIL, S. M. D. RIZVL, and M. A. KAMAL. (2014).
Antibiotic Resistance and Extended Spectrum Beta-Lactamases: Types,
Epidemiology and Treatment. Saudi J Biol Sci, 22(1), 90-101.

SNOW, L.C., R.G. WARNER, T. CHENEY, H. WEARING, M. STOKES, K. HARRIS,
and N.G. COLDHAM. (2012). Risk Factors Associated with Extended Spectrum
Beta-Lactamase Escherichia coli (CTX-M) on Dairy Farms in North West
England and North Wales. Preventive Veterinary Medicine 106(201 2)225-234.

SRIVASTAVA, S.K. 2013. Pathogenesis of Bacterial Infection in Animals. India: Satish
Serial Publishing House. pp 686-691.

STANTON, T.B. (2013). A Call for Antibiotic Alternatives Research. ATrends Microbiol
21, 111-113. doi: 10.1016/j. tim. 2012.11.002.

46



THIRAPANMETHEE, K., K. POTHISAMUTYOTHIN, S. NATHISUWAN. M. T.
CIIOMNAWANG and C. WIWAT. Loop-mediated isothermal amplification
assay targeting the blaCTX-M9 gene for detection of Extended Spectrum B-
Lactamase-Producing Escherichia coli and Klebsiclla pneumoniae. Microbiol
Immunol 2014; 58: 655-665 doi:10.1111/1348-0421.12205

VAART EN, PR. et al. 2012. The Use and Limitations of Antibiotics: A Guide for
animal diseases. Veterinary World, EISSN: 2231-0916

VAN ELSAS, J. D., A. V. SEMENOV, R. COSTA, and 1. T. TREVORS. (2011).

Survival of Escherichia coli in the Environment: Fundamental and Public Health
Aspects. ISME J, 5(2), 173-183.

VEGAD, J.L. 2008.Poultry Diseases: A Guide for Farmers and Poultry Professionals. 2™
Revised and Enlarged ed.India: IBDC Publishers Publishing Green. pp 110-118.

WELLS, J. G., B. R. DAVIS, I. K. WACHSMUTH, L. W. RILEY, R. S. REMIS, R.
SOKOLOW, and G. K. MORRIS. (1983). Laboratory Investigation of
Hemorrhagic Colitis Outbreaks Associated with a Rare Escherichia coli Serotype.
J Clin Microbiol, 18(3), 512-520.

WILSON, LG. (1997). Inhibition and Facilitation of Nucleic Acid Amplification. Appl.
Environ. Microbiol. 63: 3741-3751.

XU, F. (2014). Extended-Spectrum Beta-Lactamases Producing Escherichia Coli
(ESBLs-Producing E. coli) In Dairy Farms in Beijing, China. Master of
Veterinary Public Health Thesis.Faculty of Veterinary Medicine. Chiang Mai
University.

ZINNAH, M. A., M. R. BARI, M. T. ISLAM, M. T. HOSSAIN, M. T. RAHMAN, M. H.
HAQUE, S. A. M. BABU, R. P, RUMA, and A. M. A. ISLAM. -(2007).
Characterization of Escherichia coli Isolated from Sample of Different
Biological and Environmental Source. 25-32.

47



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

