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Study on Culture Media for Growth and Pigment Enhancement

of Photosynthetic Bacteria
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Abstract

Photosynthetic bacteria (PSB) as a beneficial microbial community, can not only rely on light

energy source, but also rely on organic matter as food to grow. The intracellular structure is high

the next day.

Keywords: culture media, photosynthetic bacteria, pigment, carotenoid, Bacteriochlorophylls

as

in

carotenoids and can be used by small animals as food due to its high nutritional value. It is an interesting
new source of naturally synthesized carotenoid. This research aims to select the appropriate media for
PSB culture, divided into the use of inorganic substances in culture 1) chemical medium compared
with organic medium consisted of 2) fish sauce medium and 3) shrimp paste medium for 15 days. It
was found that at the end of the experiment period, PSB fed with inorganic medium showed better
growth than organic medium. PSB fed chemical medium showed the highest growth at 0.2435+0.01 ¢/L
(on day 11™) and the most pigment production was 5.59+0.09 mg/L (on the 12™), then gradually decreased
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Antimicrobial Activities against Rice Pathogens of Bacillus velezensis

and their Biosurfactant Production
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Abstract

The aims of this study were to investigate antimicrobial activities against Xanthomonas oryzae
pv. oryzae and Pyricularia oryzae, major rice pathogens, and biosurfactant production of Bacillus
velezensis. B. velezensis isolated from lichen were used in this study. All isolates of B. velezensis showed
antimicrobial activities against Xoo and P. oryzae according to spot on lawn assay, agar well assay and
dual cultures method. The biosurfactant production of B. velezensis was screened by cell
hydrophobicity, emulsification activity (E24) and specific genes for cyclic lipopeptides (cLPs). The results
of bacterial cell adherence with hexadecane and emulsion by olive oil confirmed that the seven isolates
of B. velezensis were able to produce biosurfactant. Furthermore, the PCR products of six cLPs synthesis-
related genes comprising of SUR3, srfA, ituD, ituC, fenD and bmyB that regulated antibiotic biosurfactants
production including surfactin, iturin, fengycin and bacillomycin, were detected. The safety of
B. velezensis isolates were evaluated using antibiotic susceptibility test. It was found that all B.

velezensis isolates were susceptible to penicillin, ciprofloxacin, tetracyclin, Tigecyclin and vancomycin.
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B. velezensis are also not be listed in Pathogens and Animal Toxins Act 2015. These results can

potentially make B. velezensis useful and safe as agricultural biocontrol agents.

Keywords: rice pathogen, Bacillus velezensis, antimicrobial activity, biosurfactant
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Abstract

Exploring natural sites for new bioactive compounds: Mushrooms have been valued as the
original source of natural bioactive compounds for centuries and have been targeted as promising
therapeutic agents. A number of novel bioactive compounds have been reported as a result of research
on medicinal mushrooms. The purpose of this research was to study the diversity of fungal communities
isolated from the fruit of Ophiocordyceps sinensis in nature and review their bioactivity potential.
Molecular fungal species identification revealed fungal species other than Ophiocordyceps sinensis,
including five species: Nigrospora oryzae, Penicillium roqurforti, Penicillium soppii, Truncatella
angustata, and Megasporoporia minor. In this review, we collect data on bioactive secondary
metabolites from fungi and highlight their unique chemical diversity and the potential benefits of new

drug discovery. Its main significance is its anti-Alzheimer's, antimicrobial, antioxidant, anti-tumor, anti-
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cancer, antiviral, and lipid-lowering abilities. anti-inflammatory effect, antimalarial effect, and as an anti-

fouling agent, which is an important pharmaceutical target in terms of current drug discovery.

Keywords: identification, classification, Ophiocordyceps sinensis, fungal diversity, bioactivities
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Abstract

Ophiocordyceps sinensis is a medicinal mushroom that has been used in traditional Chinese
medicine for a long time. Its main bioactive constituents are polysaccharides, cordycepin, and
adenosine, which contribute to body nourishment and outstanding pharmacological effects. That is, it
can fight cancer and stimulate the immune system by reducing antioxidants and hypoglycemia. The
aforementioned mushrooms are in demand and have a high market value, causing a crisis of insufficient
natural raw materials. The cultivation of mycelium to replace mushrooms was used to supply market
demand. This study was conducted in order to obtain accurate and representative species of natural
O. sinensis mushrooms by using molecular biology and phylogenetic sequencing techniques. When
naturally dried cordyceps were grown in a solid medium with 10.0 ¢ of peptone, 40.0 g of dextrose,
2.0 g of yeast extract, 15.0 ¢ of agar powder, and 1000.0 ml of distilled water for 14 days, it was found
that the colony characteristics were that the middle was white to light cream, round in shape, and the
mycelium were white feathers densely piled, branched, fluffy aerial mycelium, and rod-shaped spores

5-10 micrometers long, which are unique to those of natural cordyceps mushrooms. The results of

89



Grg>

o oo

undngan1suszgainnssedunA Usedl 2566 Tuil 21-22 Sunau 2566 u dninddeuardaaiinnisnisinues wninendousdld

these fungi were sequenced using molecular biology techniques and phylogenetic comparisons. From
the phylogenetic tree, it was found that the aforementioned fungi were cordyceps with the scientific
name Ophiocordyceps sinensis, so this fungus can be further applied to the production of bioactive

compounds for the supplement and pharmaceutical industries.

Keywords: isolation, identification, morphology, Ophiocordyceps sinensis, medicinal mushroom
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Abstract

Potentially local Thai chili peppers are a potential crop. There is an important ingredient in the
traditional cuisine of Thailand. Currently, one of the potential crops chili extracts they are the main
ingredients are used cosmetic and medicinal products. Therefore, it is needed to conduct the field
survey and phytochemical study of this plant to establish the necessary data for effective use. The
objective of this study was to characterize the diversity of local-chili varieties to use for further
development of new chili varieties. Conducted a survey and collected among 42 accessions of
small-fruit landraces collected from 16 sources of the country. Study morphology following IBPGR
descriptor. Analysis of DNA molecular by using by AFLP technique and quantitative analysis of
collected indigenous peppers phytochemicals. Morphological characterization results showed that the
mean values of each variable of morphology were subjected to principal component analysis (PCA) and
group analysis. Both analyzes were able to separate the small-scale accession into four main groups
independent of the pepper type and the source from which it was collected. Analysis of genetic diversity
by molecular markers and identification the data were analyzed on the basis of PCA and group analysis
it was found that using 10 primer pairs, 153 DNA bands appeared, with similarity coefficients in the range
of 0.19-0.85. Grouping can be divided into 4 large groups. Considering the yield and content of capsaicin,

it was found that 10 varieties of chili peppers with potential for further cultivar production and
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development were, the results showed that the highest yielding strain was KRIC004, KRIC002, LEIC003,
TAKCO01 and NSTCO001 while the chili with high capsaicin content was MHSCO77, MHSCO73, PBICOO1,
MHSC038, PRECO01 and MHSCO033.

Keywords: morphological traits, DNA fingerprint, principle component analysis, capsaicin
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Abstract

Longan (Dimocarpus longan) is an important economic fruit tree in Thailand, boasting several
varieties. Studying the genetic diversity of longan can prove instrumental in its conservation and
breeding programs. The aim of this study was to investigate the genetic diversity among 32 Thai longan
cultivars by PCR amplification using total 7 primers designed from nucleotide sequence of cDNA
fragments that exhibit differential expression between potassium chlorate (KClO3) - treated and
untreated samples. The optimization of PCR amplification with these 7 specific primers revealed an
annealing temperature range between 56 - 60 °C. Among these primers, “LcAF9” yield the best results,
showing specific PCR products and polymorphic bands in 3 longan cultivars: Biaokhiao, Haeo, and Thao.
Consequently, “LcAF9” can be developed as a molecular marker to identifying these three longan
cultivars. Furthermore, the different DNA fragments will undergo nucleotide sequencing to explore their
putative gene function. This will be searching databases that might associate with the molecular

mechanism of longan flowering induction.

Keywords: Longan, genetic diversity, potassium chlorate, molecular marker, flowering induction
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Abstract

In the development of hybrid melon varieties, it is essential to consider the combining ability
of inbred lines. The study aims to evaluate the General Combining Ability (GCA) of inbred line and the
Specific Combining Ability (SCA) of hybrids from 7 different melon lines, focusing on fruit quality traits.
Seven inbred lines were crossed in a complete diallel and 42 hybrids were evaluated in a complete
randomized design with three replications in the summer season 2022 at Suranaree University of
Technology's farm Suranaree University of Technology, Nakhon Ratchasima. Variations due to GCA
effects of inbred lines and variations due to SCA effects of the hybrids were significant for fruit weight
(kg), percentage of fruit pulp (%), Total soluble solid (%brix) and firmness (N). Among the inbred lines,
P4 and P7 have high potential for creating hybrid lines, with the highest GCA values in fruit weight
(0.265** and 0.107** respectively). The fruit weight of these lines is 1.58 and 1.14 kg, respectively.
Moreover, inbred lines P7 has the highest GCA value (2.843**) in percentage of fruit pulp, which is
41.77%. Regarding total soluble solid, the inbred lines P6 and P5 show high potential for producing
hybrid lines with sweet taste, having the highest GCA values (1.823** and 1.049** respectively). The
sweetness levels of these lines are 15.27 and 14.77 °Brix, respectively. The hybrids P2xP3 are expected
to have great potential for producing excellent quality muskmelon hybrids. These hybrids have high

SCA values, indicating a tendency to produce large fruits, crispy fruit pulp and a sweet taste.

Keywords: muskmelon, combining ability test, diallel cross
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Classification of Thai Rice Varieties using DNA Variation in Drought

Tolerance-related Genes
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Abstract

The study aims to classify Thai rice varieties with the reported drought tolerant rice varieties
that obtained from the 3,000 Rice Genomes Project by variation of drought tolerance-related gene
nucleotide sequences. The comparison of four drought tolerant genes which were soil surface rooting
1 (OsSor1) deeper rooting 1 (OsDro1) NAC domain-containing protein 5 (OsNAC5) and NAC domain-
containing protein 6 (OsNAC6) genes showed 145 nucleotide sequence variations. This comparison of
fifteen Thai rice varieties were classified into 4 groups. The first group was Jow Haw and Khao Pong Krai
which were in the same group with deep roots and drought tolerant upland rice. The second group was
Nam Roo which was the same group with drought sensitive lowland rice. The third group was Khao
Dawk Mali 105 that was shallow root and lowland rice. The last group were indica Thai rice varieties
which were 7 varieties of lowland rice, 3 varieties of landrace rice and 1 variety of upland rice. These
nucleotide sequence variations of drought tolerance-related genes and drought tolerant Thai rice

varieties will be used to develop the drought tolerant DNA markers in rice breeding program.

Keywords: Thai rice varieties, classification, nucleotide sequence variation, drought tolerance-

related genes, root.
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Editing Pi21 Gene by CRISPR/Cas9 System for Rice Resistance to Blast Disease
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Abstract

Blast disease, a fungal disease, has caused severe crop yield losses annually. Pi21 gene
encodes a negative regulator of blast resistance in rice. This research aims to analyze Pi21/pi21
sequences and edit Pi21 in rice for enhanced blast resistance using CRISPR/Cas9 technique. Pi21/pi21
gene of three rice cultivars including, Hahng Yi 71, Khao Dawk Mali 105 and Kasalath, were classified as
Haplotype C found in susceptible rice cultivars. Therefore, the sgRNA of the CRISPR/Cas9 system was
designed at exon 1 for editing Pi21 gene to affect functional regions of gene. Transformation of the
construct into Kasalath showed high transformation efficiency. Sequencing analysis of the transformed
plants containing CRISPR/Cas9 system showed mutation in Pi21 which may be biallelic or heterozygous.
The T, plants will be further analyzed for mutation type of Pi21 and tested for resistance to blast

disease.

Keywords: rice, Pi21/pi21 gene, blast disease, CRISPR/Cas9
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Microsatellite Markers that Differentiate between High and Low Folate Rice
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Abstract

The human body needs folate or vitamin B9 to help with various metabolic processes such as
DNA synthesis, helping to prevent many types of cancer, congenital abnormalities in babies, etc. Rice
breeding for high folate content is therefore very beneficial to rice consumers. The purpose of this
research was to find microsatellite DNA markers that could detect the differences between two high
folate rice varieties, namely Khi Thom Daeng and Jao Lueang, and four varieties of rice with low folate
but good cooking quality and are commonly consumed, namely RD43, Riceberry, Pathum Thani 1 and
Jao Kam Hom Maejo 1A. A total of 27 DNA markers were tested. Five markers, namely RM3042, RM13473,
RM18828, RM6082 and RM2482, showed differences in DNA band size between high and low folate rice
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varieties. These DNA markers will be used to investigate the association between DNA markers and folate
content in F, population. If a link is found, the DNA markers will be used in rice breeding for high folate

content in the future.

Keywords: rice, DNA marker, microsatellite, folate, rice breeding
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