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ABSTRACT
TITLE : DEVELOPMENT OF RAPID DETECTION FOR BURKHOLDERIA
PSEUDOMALLEI BY LOOP-MEDIATED ISOTHERMAL AMPLIFICATION.
AUTHOR : EMMANUE L KABALISA
DEGREE : MASTER OF SCIENCE
MAJOR : BIOMEDICAL SCIENCES
ADVISOR : ASST. PROF. PREEDA PRAKRANKAMANANT, Ph.D.
CO-ADVISOR  : ASST. PROF. PAWANA PANOMKET, Ph.D.
KEYWORDS : BURKHOLDERIA PSEUDOMALLEI, LAMP.

Burkholderia pseudomallei, a gram-negative bacteria, is the causative agent of
melioidosis, a tropical infectious disease, which is endemic to Southeast Asia and
Northeast Australia. Because of its clinical manifestation as septicemic and acute
melioidosis which can progress up to a severe infection, a rapid laboratory diagnosis is
needed in order to give the effective treatment to the patients confirmed as being
infected by B. pseudomallei in a timely manner. Culture and PCR assays are commonly
used to detect B. pseudomallei, but both tests require experienced microbiologists which
are only available in a few research laboratories worldwide. Despite the higher sensitivity
than culture, PCR assays also require experienced personnel and positive controls which
are also relatively costly for resource-limited settings. The aim of this study was to
develop a rapid detection for B. pseudomallei by loop-mediated isothermal amplification
(LAMP) which could be an affordable alternative molecular assay that can be used as a
point-of-care diagnostic test applicable in poor resource health systems therefore
achieving an effective treatment of patients in case. The LAMP developed in this study
was sensitive and specific for the laboratory detection of B. pseudomallei. The lower limit
of detection was 10 pg/pl and the LAMP developed in this study was positive for
73 clinical samples collected from patients diagnosed with cultured-confirmed melioidosis
(analytical sensitivity 100%), but it was negative for other bacteria used in this study
including Salmonella spp., Shigella spp., Escherishia coli, Klebsiella pneumonia,
Pseudomonas aeruginosa, B. thailandesis, and B. mallei. All 18 negative samples for

melioidosis by bacterial culture were negative by LAMP (analytical specificity, 100%). The

L
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diagnostic accuracy of LAMP was 100%. Considering the specificity, sensitivity and
diagnostic accuracy, the LAMP assay developed in this study can be used in health care

systems as a point-of-care laboratory assay for rapid detection of B. pseudomallei.
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ABSTRACT
TITLE : STUDY OF FECAL MICROBIOTA IN HEALTHY INFANT IN UBON
RATCHATHANI PROVINCE
AUTHOR : JACKSON ALOR MEYIN BELBAK
DEGREE : MASTER OF SCIENCE
MAJOR : BIOMEDICAL SCIENCES
ADVISOR : ASST. PROF. MARUTPONG PANYA, Ph.D.
CO-ADVISOR  : PROF. PONGSAK RATTANACHAIKUNSOPON, Ph.D.
KEYWORDS : GUT MICROBIOTA, BIFIDOBACTERIUM GROUPS, GUT COMPOSITION

The objective of this study was to investigate the bacterial species of Bifidobacterium
ssp. and Lactobacillus ssp. presented in fecal samples of healthy breastfed infants. The
selection of species for the study was based on the predominate species in the human
gastrointestinal tract. Overall, one feces sample was collected from a volunteer who was
born by cesarean birth. He was two months old of age. Fifty single colonies with a clear
zone around their colonies were selected from a MRS agar medium containing calcium
carbonate under anaerobic conditions. Gram staining revealed that all bacterial isolates
were gram-positive with a Y-like and bacilli shape, catalase negative, which further
indicated that all these fifty isolates were possibly of the Bifidobacterium species. For
these reasons, the specific primers and PCR condition for identification of Bifidobacterium
species including Bifidobacterium infantis, Bifidobacterium bifidum, Bifidobacterium
longum and Bifidobacterium breve were used. The result demonstrated that all bacterial
isolates were not Bifidobacterium bifidum and Bifidobacterium longum, due to the
specific band not being detected from the genomic DNA sample. For Bifidobacterium
breve, the bacterial isolates JB1 could show the specific band of 288 bp., which indicated
that this isolate belonged to B. breve. For identification of Bifidobacterium infantis, it was
demonstrated that all genomic DNA showed non-specific bands that were still presented
in the mixture of the amplified PCR product. Thus, the PCR conditions are required for

optimization.
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ABSTRACT
TITLE : SCREENING AND CHARACTERIZATION OF ESCHERICHIA COLI-SPECIFIC
BACTERIOPHAGE ISOLATED FROM SEWAGE WATER
AUTHOR : JUTHAMAS CHUMSEN
DEGREE : MASTER OF SCIENCE
MAJOR : BIOMEDICAL SCIENCES
ADVISOR : ASST. PROF. MARUTPONG PANYA, Ph.D.

CO-ADVISOR  : ASSOC. PROF. TARINEE CHAIWONG, Ph.D.
: ASST. PROF. PARICHAT PHUMKHACHORN, Ph.D.
KEYWORDS : BACTERIOPHAGE, ESCHERICHIA COLI, PHAGE THERAPHY

The objectives of this study were to isolate and to characterize bacteriophage
specific to Escherichia coli from different sources of waste waters. Based on spot test and
plaque assay, the result showed that bacteriophages could be isolated from waste water
treatment plant Kudprakhow (bacteriophage named JCO1), Sappasitthiprasong hospital
(bacteriophage named JC02), and Khongjiam hospital (bacteriophage named JC03). Host
range determination of bacteriophage revealed that all bacteriophage types had high
specific host range only for E. coli. Inhibition of clinical isolates E. coli with multidrug
resistant property showed that bacteriophage JC01, JC02, and JCO3 inhibited the growth
of E. coli at 51.7% (138/267) 52.4% (140/267), and 28.5% (76/267), respectively.
Bacteriophage stability in different solutions and heat at different time points
demonstrated that all bacteriophages could tolerate 0.85% normal saline and distilled
water for more than 40 minutes but could not tolerate 10% ethanol and 1% hydrogen
peroxide at every time point. Heat stability showed that bacteriophage JCO1 had resisted
at 60 °C after 60 minutes of incubation. Bacteriophage JC02 and JC03 showed the ability
to resist the temperature of 60 °C after 45 minutes of incubation. The result of
bacteriophage classification by genome analysis demonstrated that the extracted DNA of
JCO1 and JCO2 could be digested with Hindlll and DNase but not for RNase. For
bacteriophage JCO03, the extracted genome could be digested with Ncol, Hindlll and
DNase, but not for RNase. This result indicated that the bacteriophage JCO01, JC02, and
JCO03 genome was a DNA virus and their genome was a double-stranded DNA (dsDNA). In
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addition to viral genome analysis, determination of viral particle morphology by
transmission electron microscope can also be used to classify bacteriophage group. The
result found that all bacteriophages had the viral particle which composed of a head with
a hexagonal shape and long tails with contractile. The size from head to tail was
approximately 200 nm. Based on Intraclass correlation coefficient (ICC) classification of
prokaryotic (bacterial and archaeal), bacteriophage JC01, JC02, and JC03 could be
classified in Family Myoviridae, Order Caudovirales. Therefore, the bacteriophages derived

from this study could be used to study their potential use in further advanced steps.
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ABSTRACT
TITLE : DETERMINANT FACTOR OF DISEASE SEVERITY IN HB H DISEASE
AUTHOR : CHAIWOOT PISPONG
DEGREE : MASTER OF SCIENCE
MAJOR : BIOMEDICAL SCIENCES
ADVISOR : ROSSARIN KARNPEAN, Ph.D.
CO-ADVISOR  : ASST. PROF. KANJANA PANGJIT, Ph.D.
KEYWORDS : HB H, DISEASE SEVERITY, CLINICAL COURSE, SCORING CRITERIA,

DETERMINANT FACTORS

This study aimed to investigate determining factors for disease severity in patients
with Hb H disease including clinical courses, reticulocyte production index (RPI),
expression of CD55 and CD59 on red blood cells, reactive oxygen species (ROS) in red
blood cells, G-6-PD activity and clinical chemistry analysis. This study was conducted on
44 patients with Hb H disease. From scoring criteria in this study, Hb H patients were
categorized into 3 groups of severity: 17 patients (39%) were mild, 21 patients (48%) were
moderate, and 6 patients (13%) were severe phenotype. For Q-Globin genotype, the
deletional type was found majority of the mild cases, whereas for the severe Hb H
disease, all genotype was found to be the non-deletional type. Some cases of non-
deletional were presented with mild and moderate phenotype, suggesting that non-
deletional Hb H disease was remarkably variable, even among patients who had identical
genotypes. The investigation of determining factors in this study demonstrated that factors
that significantly correlated with severity and were considerably recommended to use to
distinguish mild from severe Hb H patients were spleen size, aspartate aminotransferase
(AST) and ferritin level. Parameters that might influence severity of Hb H disease included
RPI, alanine phosphatase (ALP), complement C3 level, total bilirubin, direct bilirubin and
indirect bilirubin, which needs further study to have a more clear understanding of these
factors. The wealth of information in this study may provide insight regarding the
prediction of clinical courses and could help to formulate proper management for these

patients.
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ABSTRACT
TITLE : MOLECULAR STUDY AND EPIDEMIOLOGY OF Staphylococcus aureus
WITH REDUCE SUSCEPTIBILITY TO VANCOMYCIN IN NORTHEASTERN
AUTHOR : LA-OR JUNTRIMA
DEGREE : MASTER OF SCIENCE
MAJOR : BIOMEDICAL SCIENCES
ADVISOR : ASST. PROF. PAWANA PANOMKET, Ph.D.

CO-ADVISOR  : ASST. PROF. MARUTPONG PANYA, Ph.D.
: ASST. PROF. PREEDA PRAKRANKAMANANT, Ph.D.
KEYWORDS . Staphylococcus aureus, MRSA, VANCOMYCIN, hVISA, VISA

Staphylococcus aureus is a causative agent of nosocomial infection which has a lot
of problems with the resistance of the antimicrobial, especially methicillin. Reports of
incidents indicating methicillin-resistant  Staphylococcus aureus (MRSA) was found
worldwide. Glycopeptide is the drug of choice for MRSA infection therapy. Vancomycin is
mostly used in several hospitals. Vancomycin-intermediate Staphylococcus aureus (VISA)
was found in 1997 and has been reported by hospitals in several countries, including
Thailand. This study aimed to investicate MRSA with a reduced vancomycin susceptible
carrier in the medical personnel, investigate the prevalence of hVISA, VISA and VRSA in the
Northeast hospital, and detect vanA, vanB, vanC and vanC2/3 in MRSA. There were fifty-
four nasal swab samples. Staphylococcus aurues was isolated into 14 samples (25.9%).
Three S. aureus isolates were methicillin-resistant Staphylococcus aureus (MRSA) positive
by the cefoxitin screening method (5.6%). A total of 182 MRSA isolates were collected
from patients admitted to Sappasitthiprasong Hospital and Srisakate Hospital from
October 2016 to October 2018. Vancomycin MIC were 1-8 pg/ml. MICsy and MICq, were 4
pe/ml. There were 117 isolates grown on the brain heart infusion agar supplemented with
6 pg/ml vancomycin. There were 89 isolates of hVISA and there were 10 isolates of VISA.
There were no VRSA. There were no vanA, vanB, vanC1 and vanC2/3 genes by PCR.

This study concluded that MRSA was isolated from the nasal swab of the medical
personnel. Clinical specimen from patients were MRSA isolated and these isolates had

reduced susceptibility to vancomycin. Therefore, the spread of MRSA should be made

13
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more aware of and concerned about. Universal precaution within the medical staff should

be practiced and taken more seriously during routine work.
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ABSTRACT

TITLE : ISOLATION, IDENTIFICATION, AND CHARACTERIZATION OF PROBIOTIC

BACTERIA’S PROPERTIES FROM INFANT” S FECES FOR POTENTIAL USE AS
VACCINE DELIVERY VEHICELS

AUTHOR : LAKSANA  WELOOWANARAK

DEGREE : MASTER OF SCIENCE

MAJOR : BIOMEDICAL SCIENCES

ADVISOR : ASST.PROF. MARUTPONG PANYA, Ph.D.

CO-ADVISOR  : PROF. PONSAK RATTANACHAIKUNSOPON, Ph.D.

KEYWORD . Lactobcillus rhamnosus, PROBIOTIC, VACCINE DELIVERY VECTOR

This study aimed to isolate, identify and characterize probiotic bacteria properties
from feces of breast-fed infants who were born by vagina delivery. These properties
include hemolysis, bile salt and acid tolerance, antimicrobial activity, antibiotic
susceptibility, adhesion and cytotoxicity to intestinal cells. The study found that there
were four bacterial isolates including LWO01, LWO02, LW09 and LW10. Bacterial species were
identified by 16S rRNA sequence analysis. It demonstrated that the four isolates were
Lactobacillus rhamnosus. Therefore, they were identified as L. rhamnosus LWO01,
L.rhamnosus LWO02, L. rhamnosus LW09, and L. rhamnosus LW10. For the
electrotransformation of plasmid pLC13.9:pLDH-PRO1:GFPuv to L. rhamnosus LW10
isolate, the result showed that the plasmid was able to duplicate and control the
expression of green fluorescent protein (GFP) gene in all L. rhamnosus isolates. For these
results, these candidate probiotic bacteria should be considered for the further study of
probiotic properties in animal models and determination of genetic engineering for the

development of a delivery vehicle of oral vaccines.
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Cervical cancer, a high incidence of death in women cancer worldwide, is caused by
the human papilloma virus (HPV) infection. Abnormality of HPV pathogens and host
immune response on both genetic and epigenetic is important during cervical
carcinogenesis. Recently, a study of biological markers has been essential for effective
treatments and are still required. The objectives of this study were to determine PIK3CA
gene mutation in 53 clinical samples of preinvasive lesions and invasive cervical cancer
patients by PCR. Investigation of the physical status of HPV16 and 18 by real time PCR and
prediction of micro-RNA (miR) related to PIK3CA gene mutation by bioinformatic tools
were performed. Results of PIK3CA exon 9 mutation on preinvasive lesion group CIN | and
CIN II+lI+CIS were at 93.8% (15/16 cases) and 64.7% (11/17 cases), respectively, whereas
PIK3CA exon 20 mutation on preinvasive lesion group CIN | and CIN [I+1l1+CIS were at 5.8%
(1/17 cases) and 29.0% (5/17 cases), respectively. In invasive cervical cancer, PIK3CA exon
9 mutation was at 70.0% (14/20 cases), PIK3CA exon 20 mutation was at 20.0% (4/20
cases), whereas no mutation of both exon 9 and 20 was at 20.0% (4/20 cases). The results
of physical status HPV16 and 18 on preinvasive lesion CIN I, episomal, integrated, and
mixed viral form were found at 31.3% (5/16), 1.3% (2/16), and 56.0% (9/16), respectively.
In preinvasive lesion CIN II+llI+CIS, episomal, integrated, and mixed viral form were found
at 23.0% (4/17), 42.0% (7/17), and 35.0% (6/17), respectively. The results of the invasive
cervical cancer, episomal, integrated, and mixed viral form were found at 35.0% (7/20),
30.0% (6/20), and 35.0% (7/20), respectively. The predicted result of miRs on PIK3CA
target gene was found on 3 candidate miRs including miR-124-3p, miR-381-3p, and miR-

~
\O



44

339-5p. The application usage of the biological markers among HPV physical status and
target gene mutation with candidate miRs regulation could be used for further prognosis

outcome of cervical cancer patients, efficiently.
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