
 

25 

 

BIBLIOGRAPHY 
 
Alcock, B. P., Raphenya, A. R., Lau, T. T. Y., Tsang, K. K., Bouchard, M., 

Edalatmand, A., « McArthur, A. G. (2020). CARD 2020: Antibiotic 
resistome surveillance with the comprehensive antibiotic resistance database. 
Nucleic Acids Research, 48(D1), D517±D525. 
https://doi.org/10.1093/nar/gkz935 

Aldred, K. J., Kerns, R. J., & Osheroff, N. (2014). Mechanism of quinolone action 
and resistance. Biochemistry. American Chemical Society. 
https://doi.org/10.1021/bi5000564 

Ammor, M. S., Belén Flórez, A., & Mayo, B. (2007). Antibiotic resistance in non-
enterococcal lactic acid bacteria and bifidobacteria. Food Microbiology, 24, 
559±570. https://doi.org/10.1016/j.fm.2006.11.001 

A]i], R. K., Bartels, D., Best, A., DeJongh, M., Dis], T., Edwards, R. A., « 
Zagnitko, O. (2008). The RAST Server: Rapid annotations using subsystems 
technology. BMC Genomics, 9. https://doi.org/10.1186/1471-2164-9-75 

Bankevich, A., Nurk, S., Antipov, D., Gurevich, A. A., Dvorkin, M., Kulikov, A. 
S., « Pev]ner, P. A. (2012). SPAdes: A new genome assembly algorithm and 
its applications to single-cell sequencing. Journal of Computational Biology, 
19(5), 455±477. https://doi.org/10.1089/cmb.2012.0021 

Barba-Vidal, E., Martín-Orúe, S. M., & Castillejos, L. (2019, May 1). Practical 
aspects of the use of probiotics in pig production: A review. Livestock Science. 
Elsevier B.V. https://doi.org/10.1016/j.livsci.2019.02.017 

Bauer, A. W., Kirby, W. M., Sherris, J. C., & Turck, M. (1966). Antibiotic 
susceptibility testing by a standardized single disk method. American Journal 
of Clinical Pathology, 45(4), 493±496. 

Billot-Klein, D., Gutmann, L., Sable, S., Guittet, E., & Van Heijenoort, J. (1994). 
Modification of peptidoglycan precursors is a common feature of the low- 
level vancomycin-resistant VANB-type enterococcus D366 and of the 
naturally glycopeptide-resistant species Lactobacillus casei, Pediococcus 
pentosaceus, Leuconostoc mesenteroides, and Enterococcus gallinarum. 
Journal of Bacteriology, 176(8), 2398±2405. 
https://doi.org/10.1128/jb.176.8.2398-2405.1994 

Blair, J. M. A., Richmond, G. E., & Piddock, L. J. V. (2014, October 1). Multidrug 
efflux pumps in Gram-negative bacteria and their role in antibiotic resistance. 
Future Microbiology. Future Medicine Ltd. 
https://doi.org/10.2217/FMB.14.66 

Bodie, M., Gale-Rowe, M., Alexandre, S., Auguste, U., Tomas, K., & Martin, I. 
(2019). Addressing the rising rates of gonorrhea and drug-resistant gonorrhea: 
There is no time like the present. Canada Communicable Disease Report, 
45(2/3), 54±62. https://doi.org/10.14745/ccdr.v45i23a02 

 



 

26 

 

Bolger, A. M., Lohse, M., & Usadel, B. (2014). Trimmomatic: A flexible trimmer 
for Illumina sequence data. Bioinformatics, 30(15), 2114±2120. 
https://doi.org/10.1093/bioinformatics/btu170 

Bolmström, A. (1993). Susceptibility Testing of Anaerobes with Etest. Clinical 
Infectious Diseases, 16, S367±S370. 

Brettin, T., Davis, J. J., Dis], T., Edwards, R. A., Gerdes, S., Olsen, G. J., « Xia, 
F. (2015). RASTtk: A modular and extensible implementation of the RAST 
algorithm for building custom annotation pipelines and annotating batches of 
genomes. Scientific Reports, 5. https://doi.org/10.1038/srep08365 

Brisson-Noël, A., Delrieu, P., Samain, D., & Courvalin, P. (1988). Inactivation of 
lincosaminide antibiotics in Staphylococcus. Identification of lincosaminide 
O-nucleotidyltransferases and comparison of the corresponding resistance 
genes. Journal of Biological Chemistry, 263(31), 15880±15887. 

Brown, P., & Dawson, M. J. (2015). A perspective on the next generation of 
antibacterial agents derived by manipulation of natural products. In Progress 
in Medicinal Chemistry (Vol. 54, pp. 135±184). Elsevier B.V. 
https://doi.org/10.1016/bs.pmch.2014.10.001 

Bush, K., & Bradford, P. A. (2016). ȕ-lactams and ȕ-lactamase inhibitors: An 
overview. Cold Spring Harbor Perspectives in Medicine, 6(8), a025247. 
https://doi.org/10.1101/cshperspect.a025247 

Carattoli, A., Zankari, E., Garciá-Fernández, A., Larsen, M. V., Lund, O., Villa, L., 
« Hasman, H. (2014). In Silico detection and t\ping of plasmids using 
plasmidfinder and plasmid multilocus sequence typing. Antimicrobial Agents 
and Chemotherapy, 58(7), 3895±3903. https://doi.org/10.1128/AAC.02412-
14 

Card, R. M., Stubberfield, E., Rogers, J., Nunez-Garcia, J., Ellis, R. J., AbuOun, 
M., « Anjum, M. F. (2018). Identification of a New Antimicrobial Resistance 
Gene Provides Fresh Insights Into Pleuromutilin Resistance in Brachyspira 
hyodysenteriae, Aetiological Agent of Swine Dysentery. Frontiers in 
Microbiology, 9(JUN), 1183. https://doi.org/10.3389/fmicb.2018.01183 

Carlet, J. (2012). The gut is the epicentre of antibiotic resistance. Antimicrobial 
Resistance and Infection Control, 1, 39. https://doi.org/10.1186/2047-2994-1-
39 

Carver, T., Harris, S. R., Berriman, M., Parkhill, J., & McQuillan, J. A. (2012). 
Artemis: An integrated platform for visualization and analysis of high-
throughput sequence-based experimental data. Bioinformatics, 28(4), 464±
469. https://doi.org/10.1093/bioinformatics/btr703 

Cui, Y., Hu, T., Qu, X., Zhang, L., Ding, Z., & Dong, A. (2015, June 10). Plasmids 
from food lactic acid bacteria: Diversity, similarity, and new developments. 
International Journal of Molecular Sciences. MDPI AG. 
https://doi.org/10.3390/ijms160613172 



 

27 

 

Darling, A. C. E., Mau, B., Blattner, F. R., & Perna, N. T. (2004). Mauve: Multiple 
alignment of conserved genomic sequence with rearrangements. Genome 
Research, 14(7), 1394±1403. https://doi.org/10.1101/gr.2289704 

Dec, M., Nowac]ek, A., StĊpieĔ-P\Ğniak, D., Wawr]\kowski, J., & Urban-Chmiel, 
R. (2018). Identification and antibiotic susceptibility of lactobacilli isolated 
from turkeys. BMC Microbiology, 18(1), 168. https://doi.org/10.1186/s12866-
018-1269-6 

Drlica, K., Zhao, X., & Malik, M. (2009). Quinolones. In Encyclopedia of 
Microbiology (pp. 707±716). Elsevier Inc. https://doi.org/10.1016/B978-
012373944-5.00042-0 

Ekwanzala, M. D., Budeli, P., Dewar, J. B., & Momba, M. N. B. (2020). 
Phylogenomic analysis of vancomycin-resistant Pediococcus acidilactici and 
P. pentosaceus isolated from the environment. Ecological Genetics and 
Genomics, 16, 100062. https://doi.org/10.1016/j.egg.2020.100062 

Estrada, A., Wright, D. L., & Anderson, A. C. (2016). Antibacterial antifolates: 
From development through resistance to the next generation. Cold Spring 
Harbor Perspectives in Medicine, 6(8). 
https://doi.org/10.1101/cshperspect.a028324 

Fàbrega, A., Madurga, S., Giralt, E., & Vila, J. (2009). Mechanism of action of and 
resistance to quinolones. Microbial Biotechnology, 2(1), 40±61. 
https://doi.org/10.1111/j.1751-7915.2008.00063.x 

Finland, M. (1979). Emergence of Antibiotic Resistance In Hospitals, 1935-1975. 
Reviews of Infectious Diseases, 1(1), 4±21. 

Gaskins, H. R., Collier, C. T., & Anderson, D. B. (2002). Antibiotics as growth 
promotants: Mode of action. Animal Biotechnology, 13(1), 29±42. 
https://doi.org/10.1081/ABIO-120005768 

Gonzalez, C. F., & Kunka, B. S. (1983). Plasmid transfer in Pediococcus spp.: 
Intergeneric and intrageneric transfer of pIP501. Applied and Environmental 
Microbiology, 46(1), 81±89. https://doi.org/10.1128/aem.46.1.81-89.1983 

Gonzalez, C. F., & Kunka, B. S. (1986). Evidence for plasmid linkage of raffinose 
utili]ation and associated Į-galactosidase and sucrose hydrolase activity in 
Pediococcus pentosaceus. Applied and Environmental Microbiology, 51(1), 
105±109. https://doi.org/10.1128/aem.51.1.105-109.1986 

Gonzalez, C. F., & Kunka, B. S. (1987). Plasmid-Associated Bacteriocin 
Production and Sucrose Fermentation in Pediococcus acidilactici. Applied and 
Environmental Microbiology, 53(10), 2534±2538. 
https://doi.org/10.1128/aem.53.10.2534-2538.1987 

Greene, N. P., Kaplan, E., Crow, A., & Koronakis, V. (2018). Antibiotic resistance 
mediated by the MacB ABC transporter family: A structural and functional 
perspective. Frontiers in Microbiology, 9, 950. 
https://doi.org/10.3389/fmicb.2018.00950 



 

28 

 

Haakensen, M., Vickers, D. M., & Ziola, B. (2009). Susceptibility of Pediococcus 
isolates to antimicrobial compounds in relation to hop-resistance and beer-
spoilage. BMC Microbiology, 9(1), 190. https://doi.org/10.1186/1471-2180-9-
190 

Hawkey, P. M. (1998, September 5). The origins and molecular basis of antibiotic 
resistance. British Medical Journal. BMJ Publishing Group. 
https://doi.org/10.1136/bmj.317.7159.657 

Hill, C., Guarner, F., Reid, G., Gibson, G. R., Merenstein, D. J., Pot, B., « Sanders, 
M. E. (2014). Expert consensus document: The international scientific 
association for probiotics and prebiotics consensus statement on the scope and 
appropriate use of the term probiotic. Nature Reviews Gastroenterology and 
Hepatology, 11(8), 506±514. https://doi.org/10.1038/nrgastro.2014.66 

Holzapfel, W. H., Franz, C. M. A. P., Ludwig, W., & Dicks, L. M. T. (2015). 
Pediococcus. In BeUge\¶V ManXal of S\VWemaWicV of AUchaea and Bacteria (pp. 
1±15). Wiley. https://doi.org/10.1002/9781118960608.gbm00606 

Jalilsood, T., Baradaran, A., Ling, F. H., Mustafa, S., Yusof, K., & Rahim, R. A. 
(2014). Characterization of pR18, a novel rolling-circle replication plasmid 
from Lactobacillus plantarum. Plasmid, 73, 1±9. 
https://doi.org/10.1016/j.plasmid.2014.04.004 

Jiang, H., Cheng, H., Liang, Y., Yu, S., Yu, T., Fang, J., & Zhu, C. (2019). Diverse 
Mobile Genetic Elements and Conjugal Transferability of Sulfonamide 
Resistance Genes (sul1, sul2, and sul3) in Escherichia coli Isolates From 
Penaeus vannamei and Pork From Large Markets in Zhejiang, China. 
Frontiers in Microbiology, 10, 1787. 
https://doi.org/10.3389/fmicb.2019.01787 

Jiang, J., Yang, B., Ross, R. P., Stanton, C., Zhao, J., Zhang, H., & Chen, W. (2020). 
Comparative Genomics of Pediococcus pentosaceus Isolated From Different 
Niches Reveals Genetic Diversity in Carbohydrate Metabolism and Immune 
System. Frontiers in Microbiology, 11, 253. 
https://doi.org/10.3389/fmicb.2020.00253 

Kapoor, G., Saigal, S., & Elongavan, A. (2017, July 1). Action and resistance 
mechanisms of antibiotics: A guide for clinicians. Journal of Anaesthesiology 
Clinical Pharmacology. Medknow Publications. 
https://doi.org/10.4103/joacp.JOACP_349_15 

Kassim, A., Omuse, G., Premji, Z., & Revathi, G. (2016). Comparison of Clinical 
Laboratory Standards Institute and European Committee on Antimicrobial 
Susceptibility Testing guidelines for the interpretation of antibiotic 
susceptibility at a University teaching hospital in Nairobi, Kenya: A cross-
sectional study. Annals of Clinical Microbiology and Antimicrobials, 15(1). 
https://doi.org/10.1186/s12941-016-0135-3 

 

 



 

29 

 

Khan, Z. A., Siddiqui, M. F., & Park, S. (2019). Current and Emerging Methods of 
Antibiotic Susceptibility Testing. Diagnostics, 9(49), 1±17. 
https://doi.org/10.3390/diagnostics9020049 

Kumar, B., Balgir, P. P., Kaur, B., & Garg, N. (2011). Cloning and expression of 
bacteriocins of Pediococcus spp.: A review. Archives of Clinical 
Microbiology, 2(34), 1±18. https://doi.org/10:3823/231 

Kurz, S. G., Furin, J. J., & Bark, C. M. (2016). Drug-Resistant Tuberculosis: 
Challenges and Progress. Infectious Disease Clinics of North America, 30(2), 
509±522. https://doi.org/10.1016/j.idc.2016.02.010 

Lange, C., Schubert, S., Jung, J., Kostrzewa, M., & Sparbier, K. (2014). 
Quantitative matrix-assisted laser desorption ionization-time of flight mass 
spectrometry for rapid resistance detection. Journal of Clinical Microbiology, 
52(12), 4155±4162. https://doi.org/10.1128/JCM.01872-14 

Leclercq, R. (2002). Mechanisms of resistance to macrolides and lincosamides: 
Nature of the resistance elements and their clinical implications. Clinical 
Infectious Diseases, 34(4), 482±492. https://doi.org/10.1086/324626 

Li, S.-M., Zhou, Y.-F., Li, L., Fang, L.-X., Duan, J.-H., Liu, F.-R., « Liu, Y.-H. 
(2018). Characterization of the Multi-Drug Resistance Gene cfr in Methicillin-
Resistant Staphylococcus aureus (MRSA) Strains Isolated From Animals and 
Humans in China. Frontiers in Microbiology, 9(NOV), 2925. 
https://doi.org/10.3389/fmicb.2018.02925 

Li, X. S., Dong, W. C., Wang, X. M., Hu, G. Z., Wang, Y. Bin, Cai, B. Y., « Du, 
X. D. (2013). Presence and genetic environment of pleuromutilin-
lincosamide-streptogramin a resistance gene lsa(E) in enterococci of human 
and swine origin. Journal of Antimicrobial Chemotherapy, 69(5), 1424±1426. 
https://doi.org/10.1093/jac/dkt502 

O¶Br\an, C. A., Koo, O. K., Sostrin, M. L., Ricke, S. C., Crandall, P. G., & Johnson, 
M. G. (2018). Chapter 15 - Characteristics of Bacteriocins and Use as Food 
Antimicrobials in the United States. In S. C. Ricke, G. G. Atungulu, C. E. 
Rainwater, & S. H. B. T.-F. and F. S. S. and A. Park (Eds.) (pp. 273±286). 
Academic Press. https://doi.org/https://doi.org/10.1016/B978-0-12-811835-
1.00015-4 

O¶Connor, E. B., O¶Sullivan, O., Stanton, C., Danielsen, M., Simpson, P. J., 
Callanan, M. J., « Hill, C. (2007). pEOC01: A plasmid from Pediococcus 
acidilactici which encodes an identical streptomycin resistance (aadE) gene to 
that found in Campylobacter jejuni. Plasmid, 58(2), 115±126. 
https://doi.org/10.1016/j.plasmid.2007.02.002 

Overbeek, R., Olson, R., Pusch, G. D., Olsen, G. J., Davis, J. J., Dis], T., « 
Stevens, R. (2014). The SEED and the Rapid Annotation of microbial 
genomes using Subsystems Technology (RAST). Nucleic Acids Research, 
42(D1). https://doi.org/10.1093/nar/gkt1226 

Papagianni, M., & Anastasiadou, S. (2009). Pediocins: The bacteriocins of 



 

30 

 

Pediococci. Sources, production, properties and applications. Microbial Cell 
Factories, 8(1), 3. https://doi.org/10.1186/1475-2859-8-3 

Peechakara, B. V., Basit, H., & Gupta, M. (2020). Ampicillin. In StatPearls. 
Treasure Island: StatPearls Publishing. 

Reygaert, W. C. (2018). An overview of the antimicrobial resistance mechanisms 
of bacteria. AIMS Microbiology, 4(3), 482±501. 
https://doi.org/10.3934/microbiol.2018.3.482 

Rini, L. (2014). Characterization of isolate Pediococcus pentosaceus isolated from 
local pig intestine as probiotic candidate. Universitas Pelita Harapan. 

Rossolini, G. M., Arena, F., & Giani, T. (2017). Mechanisms of Antibacterial 
Resistance. In Infectious Diseases (pp. 1181-1196.e1). Elsevier. 
https://doi.org/10.1016/b978-0-7020-6285-8.00138-6 

Shaikh, S., Fatima, J., Shakil, S., Rizvi, S. M. D., & Kamal, M. A. (2015). 
Antibiotic resistance and extended spectrum beta-lactamases: Types, 
epidemiology and treatment. Saudi Journal of Biological Sciences, 22(1), 90±
101. https://doi.org/10.1016/j.sjbs.2014.08.002 

Silhavy, T. J., Kahne, D., & Walker, S. (2010). The bacterial cell envelope. Cold 
Spring Harbor Perspectives in Biology, 2(5), a000414. 
https://doi.org/10.1101/cshperspect.a000414 

Singla, V., Mandal, S., Sharma, P., Anand, S., & Tomar, S. K. (2018). Antibiotic 
susceptibility profile of Pediococcus spp. from diverse sources. 3 Biotech, 
8(12), 489. https://doi.org/10.1007/s13205-018-1514-6 

Sparbier, K., Lange, C., Jung, J., Wieser, A., Schubert, S., & Kostrzewa, M. (2013). 
Maldi biotyper-based rapid resistance detection by stable-isotope labeling. 
Journal of Clinical Microbiology, 51(11), 3741±3748. 
https://doi.org/10.1128/JCM.01536-13 

Sparbier, K., Schubert, S., Weller, U., Boogen, C., & Kostrzewa, M. (2012). 
Matrix-assisted laser desorption ionization-time of flight mass spectrometry-
based functional assa\ for rapid detection of resistance against ȕ-lactam 
antibiotics. Journal of Clinical Microbiology, 50(3), 927±937. 
https://doi.org/10.1128/JCM.05737-11 

Tankovic, J., Leclercq, R., & Duval, J. (1993). Antimicrobial susceptibility of 
Pediococcus spp. and genetic basis of macrolide resistance in Pediococcus 
acidilactici HM3020. Antimicrobial Agents and Chemotherapy, 37(4), 789±
792. https://doi.org/10.1128/AAC.37.4.789 

van Bambeke, F., Mingeot-Leclercq, M.-P., Glupczynski, Y., & Tulkens, P. M. 
(2017). Mechanisms of Action. In Infectious Diseases (pp. 1162-1180.e1). 
Elsevier. https://doi.org/10.1016/b978-0-7020-6285-8.00137-4 

 

 



 

31 

 

Vrioni, G., Tsiamis, C., Oikonomidis, G., Theodoridou, K., Kapsimali, V., & 
Tsakris, A. (2018). MALDI-TOF mass spectrometry technology for detecting 
biomarkers of antimicrobial resistance: current achievements and future 
perspectives. Annals of Translational Medicine, 6(12), 240±240. 
https://doi.org/10.21037/atm.2018.06.28 

Watkins, R. R., & Van Duin, D. (2019). Current trends in the treatment of 
pneumonia due to multidrug-resistant gram-negative bacteria. 
F1000Research, 8. https://doi.org/10.12688/f1000research.16517.2 

Waxman, D. J., & Strominger, J. L. (1983). Penicillin-binding proteins and the 
mechanism of action of ȕ-lactam antibiotics. Annual Review of Biochemistry, 
Vol. 52(1), 825±869. https://doi.org/10.1146/annurev.bi.52.070183.004141 

Weigel, L. M., Steward, C. D., & Tenover, F. C. (1998). gyrA mutations associated 
with fluoroquinolone resistance in eight species of Enterobacteriaceae. 
Antimicrobial Agents and Chemotherapy, 42(10), 2661±2667. 
https://doi.org/10.1128/aac.42.10.2661 

  


	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	CHAPTER I
	INTRODUCTION
	1.1 Background
	1.2 Research Question
	1.3 Aim of Study

	CHAPTER II
	LITERATURE REVIEW
	2.1 Antimicrobial Resistance in Bacteria
	2.2 Antimicrobial Resistance in Pediococcus pentosaceus
	2.3 Methods for AMR Research and Surveillance
	2.4 Genotyping as a Tool to Understand AMR

	CHAPTER III
	MATERIALS AND METHODS
	3.1 Equipment, Materials, and Samples

	CHAPTER IV
	RESULTS AND DISCUSSION
	4.1 Isolate Characteristics
	4.2 Antibiotic Resistance Profile of Isolates
	4.3 DNA Extraction and Sequencing
	4.4 Resistance Gene and Plasmid Detection
	4.5 Lincomycin Resistance in P. pentosaceus Isolate H29 is Likely Plasmid-Mediated

	CHAPTER V
	CONCLUSION AND RECOMMENDATIONS
	BIBLIOGRAPHY



