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Study for quality of bacterium strains after collection by freezing method

S. Chantaroj (Graduate Student), W. Chanchaem (Thesis Advisor)
Department of Biology, Faculty of Sciences, Ramkhamhaeng University, Humark, Bangkok 10240

Quality control of microbial cultures is a very important task in maintaining a culture collection. At
the Department of Medical Sciences Thailand Culture Collection (DMST), most bacterial strains have
been preserved by the freezing method. In this study, 300 strains of common pathogens including S.
aureus, S. epidermidis, S. pyogenes, S. agalactiae, S. pneumoniae, E. faecium, E. faecalis, E. coli, K.
pneumoniae, S. marcescens, E. cloacae, P. aeruginosa, A. baumannii, B. cepacia and H. influenzae
those have been freezed for 2-12 years were studied for their viability, purity, phenotypes and
genotype. It was found that mean of viability is about 11-5 log;oCFU/mI and not significantly
different among species except for some fastidious bacteria such as S. pneumoniae and H. influenzae
that showed the viability value about 7-5 log;CFU/mI. From the results, all the cultures were pure as
examined by eye and the phenotypes, morphology and biochemical properties were acceptable. The
genotypic studies was done by PCR-RFLP technique with universal primers to amplify a portion of
the 16S rRNA gene followed by restriction analysis. The sizes of the amplified products from bacteria
were the same (996 bp), but the restriction patterns of PCR products generated by Haelll digestion
were different. However PCR products from E .coli K. pneumoniae, S. marcescens, and E. cloacae
had the same Haelll digestion pattern but had different patterns when digested with Ddel or BstBI.
PCR products from E. faecium, and E. faecalis gave the same Haelll digestion pattern but could be
differentiated by Alul digestion. PCR products from S. aureus and S. epidermidis could not be digested
by Haelll but showed different patterns when they were digested with MnllI.

]
& A

TIENUNAALalATINITI LA INBWUT ; fl’)ﬁ./iz’qu&ﬁ’ﬂ”lﬂ’ﬁ[ﬂﬂﬂ”li BRT 3971 9

10-13 VRl 2548 ZTJLLFJIZ‘IIWLWN 7179800 V. VOWUTH



v
LLUﬂﬁL‘%ﬂNﬁﬁﬂiﬁW\&?&Jmzl"gﬂ’lﬂwufﬂﬁu Neoasaia chiangmaiensis gen. nov., sp. nov.,

‘l%mg'u OL-Proteobacteria

o o Qf a o a a o o A a
Anaws gaukw', nidna vzdane’, gy weuasy’, suysol swgniand, vane duday’ ussylo: anes®
"ol fudmaiiuinmaewuradund ey, wiapdfianaivenarslulama gudwurimnssuuazinaluladfinm

uT@ Unusii 12120, Zmﬂﬁm?a%‘ﬁwm ﬂm:mﬁwma@ﬁwvmmm?mﬁmna”g AFINWY 10330

® JICA Senior Overseas Volunteer, Japan International Corporation Agency, Tokyo 151-8558, Japan
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Neoasaia chiangmaiensis gen. nov., sp. nov., a novel osmotolerant acetic acid
bacterium in the a-Proteobacteria

P. Yukphan®, T. Malimas, W. Potacharoen®, S. Tanasupawat?,

M. Tanticharoen’, and Y. Yamada®

'BIOTEC Culture Collection (BCC), BIOTEC Central Research Unit, National Center for Genetic Engineering
and Biotechnology, National Science and Technology Development Agency, Pathumthani 12120, Thailand
“Department of Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok 10330,
Thailand, 2JICA Senior Overseas Volunteer, Japan International Corporation Agency, Tokyo 151-8558, Japan

In a study on acetic acid bacteria diversity in Thailand, one strain was isolated in Chiang Mai.
Phylogenetic trees based on 16S rDNA and 16S-23S rDNA internal transcribed spacer (ITS)
sequences represented that the isolate had a close relationship to the genera Kozakia and Asaia, but
constituted an independent cluster. Similarity values to other acetic acid bacteria in the two sequences
were respectively 90.7-93.2% and 54.1-71.7%. The isolate was distinguished from strains of the two
genera by restriction analysis of 16S-23S rDNA ITS regions with Bccl and Hhal. The colony was
pale-pink. Cells are non-motile. The isolate did not either oxidize acetate and lactate or produce a
mucous substance, but grew well on 30% (w/v) D-glucose. The isolate grew on glutamate agar and
mannitol agar, but the growth on glutamate agar was not intense. Acid was produced from ethanol.
Major ubiquinone was Q-10. Neoasaia chiangmaiensis gen. nov., sp. nov. is proposed. The type strain
is AC 28 (BCC 15763"), which was isolated from a flower of red ginger.
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Re-identification of strains assigned to Gluconobacter frateurii
Mason and Claus 1989 based on restriction analysis of 16S-23S rDNA internal
transcribed spacer regions

T. Malimas, P. Yukphan', M. Takahashi?, W. Potacharoen®, S. Tanasupawat®, Y. Nakagawa? M. Tanticharoen®,
and Y. Yamada®

'BIOTEC Culture Collection, National Center for Genetic Engineering and Biotechnology, National Science and
Technology Development Agency, Pathumthani 12120, Thailand, “Biological Resource Center (NBRC),
Department of Biotechnology, National Institute of Technology and Evaluation, Kisarazu 292-0818, Japan,
®Department of Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University,

Bangkok 10330, Thailand

Twenty-three strains assigned to Gluconobacter frateurii maintained at Culture Collection NBRC
were re-identified at the species level on the basis of restriction analysis of 16S-23S rDNA internal
transcribed spacer (ITS) regions by digestion with six restriction endonucleases Bsp12861, Mboll,
Avall, Taql, BsoBI, and BstNI, along with the type strains of Gluconobacter frateurii (NBRC 3264")
and Gluconobacter thailandicus (BCC 14116"). The strains examined were divided into six groups,
designated Group I11-1-111-5 and Group V. Group IlI-1 and Group Il11-4 were divided into two
subgroups, respectively Subgroup I11-1a and Subgroup Il1-1b and Subgroup IlI-4a and Subgroup I11-
4b. The type strain of G. frateurii constituted Group Il1-2, together with strains NBRC 3265 and
NBRC 3270. On the other hand, the type strain of G. thailandicus constituted Group 111-3, together
with strains NBRC 3254, NBRC 3256, NBRC 3258, NBRC 3255, and NBRC 3257. These groupings
were supported phylogenetically. The results obtained indicate that the 23 strains have a
heterogeneous nature taxonomically, and can be referred to as the so-called G. frateurii complex.

]
& A

TIENUNAALalATINITI LA INBWUT ; fl’)il/iz’qu&ﬁ%’m’)i[ﬂﬂﬂ”l? BRT 3971 9

10-13 VRl 2548 ZTJLLFJIZQIWLWN 7179800 V. VOWUTH



wa 6 o $ 1 {
ﬂ’ﬁﬁmsna&lmﬂ‘ﬂa\‘lLimv[ii&lﬁ‘n’ld’m‘l%aﬂﬂzgmtidmm%a‘s’m’ld 9 ﬁWﬂi%ﬂizL‘ﬂﬁvLﬂﬂ
MATUNT sawdn, gnany aulava’, wyaws i, ssainval asume, Trzdad uruyFan, gin
sumIdARAY uazAs 1903 1a5as

wibdfudnisenarlulame 113 gnewinmmaaivsznalng 0.wnalofu asesnads Unusd 12120

& & A Ada A A va A a & . A a &
Fenuiudslitiandesmseauntinlad hasnuAaewlodidnsgin louswus imagias Ndesasinfiues
an v & & A o @ o AA A o
uTTIa e Saeulodmailanuiaglunszuiunsduwnaluladfinmw wazimalfunlugasmnsu
1 v a wa fd' ] a wa a v d‘r a dl' a 6
a9 Fenljidnmenlainmihedjidnsidenandlulamaldnasausen 766 wfia iNagnmnGaewlsd
louauiua imagias uwaz azluas Tuanizguuss 1w Nganniigs pH gauazen wafldwudn Sisen 278 aw
WuinuAaagiaafiThnuldluannizzuus Gren 440 sewuinada louawuafivhawldluanizzwns
wazliendn 55 muiuinndnezluaanhawldluanzuuss wenfindamaguaaun sulwgjeglungy
Lowla bl TNYAFaT Tataud wazsnnusan ﬁam’]ﬁwamvlﬁnLLauLuavl@TﬁquQIuﬂaju ulalwd 6w 190
o laeud  waznmudeu  sunfindeezluasldandunieglunguamuieu  anuuldvhnisdadan
ol 111 2fla (30 95 Muwug) iNaymInaseuAnENGEad TAUM NN (activity) vasiawlssl annae
o v 1 & { v 1
wanzawlumsihnuseenled  manudau  nunsauazdns Swafldazgnaauninagluuaanaanianlsd
= :; v q/dy dl s U 1 > 7%
mifinmfazlianuiiugwnonudeysvesenlodludsnalnouigammnanludszing  uazdilvdayalu
ms?mwnﬁ'mﬁ'um‘sfﬁwLLuﬂmﬁwadLau"l,smfl,m:miﬂ%'uﬂ?aLauvl.mﬁ

Characterization of extremozymes isolated from various fungi
collected in Thailand

W. Sornlek, U. Rattanachomsri, B. Buaban, R. Sriprang,

V. Champreda, S. Tanapongpipat and L. Eurwilaichitr

BIOTEC Central Research Unit, 113 Thailand Science Park, Paholyothin Road, Klong Luang,
Pathumthani 12120

Fungi are well-known agents of decomposition of organic matters, therefore their abilities to produce
enzymes involving in hydrolyzing natural polymers such as xylanases, cellulases, and amylases are
very important to in present day biotechnology as these enzymes can be used in a wide range of
industries. Our laboratory has tested 766 fungal strains for activity of extreme xylanases, cellulases
and amylases based on their activity in extreme environments, such as high temperature or high pH or
low pH. The results showed that there were 278 strains producing extreme cellulases, 440 strains
producing extreme xylanases and 55 strains producing extreme amylases. These extreme cellulases
producers were of endophytic, dung, lichens and thermotolerant fungi, while extreme xylanases
producers are of endophytic, soil, sand, lichens and thermotolerant fungi, and extreme amylases
producers were of thermotolerant fungi. Then 111 extremozymes (from 95 fungi) were quantitatively
assayed for activity and tested for optimal pH, optimal temperature, thermostability, and pH stability.
The results were collected in the enzyme catalogue. This study will provide the first comprehensive
enzyme database in Thailand for local industries. In addition, it will confer a basic knowledge for

further studies, e.g. enzyme classification and enzyme improvement.
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Antimicrobial activity from endophytic fungi isolated from Garcinia spp.

S. Phongpaichit!, N. Rungjindamai®, V. Rukachaisirikul® and J. Sakayaroj®

1De;aartment of Microbiology, Faculty of Science, Prince of Songkla University, Hatyai, Songkhla 90112,
Department of Chemistry, Faculty of Science, Prince of Songkla University, Hatyai, Songkhla 90012,
*Phylogenetics lab, 113 Thailand Science Park, Klong 1, Klong Luang, Pathumthani 12120

A total of 1,979 endophytic fungi were isolated from healthy plant tissues of 5 Garcinia species from
southern Thailand; Garcinia atroviridis, G. dulcis, G. mangostana, G. nigrolineta and G. scortechinii.
Three hundred and seventy seven isolates (19.0%) were randomly selected according to colony
morphology to screen for their antimicrobial activities against seven human pathogens. Fungal isolate
was inoculated into 300 ml Potato dextrose broth (PDB) and incubated at room temperature for two to
three weeks. Culture filtrates were then checked for their antimicrobial activities by agar well
diffusion method. Seventy out of 377 isolates (18.6%) demonstrated antimicrobial activity. Among
these, 34 isolates (48.6%) inhibited Staphylococcus aureus ATCC29523 and methicillin-resistant S.
aureus (MRSA SK1), 37 isolates (52.8%) inhibited Cryptococcus neoformans ATCC90012, and only
3 isolates (4.2%) inhibited Candida albicans ATCC90028. All isolates had no activity against
Escherichia coli ATCC29522, Pesudomonas aeruginosa ATCC27853, and Microsporum gypseum.
Ethyl acetate extracts of the culture broth were then tested for their minimum inhibitory concentrations
(MICs) by agar microdilution method. Six and four Extracts from 6 fungal isolates inhibited S. aureus
ATCC 25923 and MRSA respectively with MIC values of 32-512 ug/ml. Two extracts inhibited C.
albicans with MICs of 128-200 pg/ml and three extracts from four fungal isolates exhibited MICs of
64->128 ug/ml against C. neoformans. Based on Internal Transcribed Spacer (ITS1 and ITS2)
analyses, 22 antimicrobial producing fungi belong to 6 orders; Hypocreales, Diaporthales, Xylariales,
Pleosporales, Eurotiales, and Dothideomycetes et Chaetothyriomycetes incertae sedis.
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Comparative fungal diversity studies on palms in Thailand

E. B. Gareth Jones
National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Pahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120

Palms are widely distributed in Thailand and occur in a variety of habitats: terrestrial, acidic peat
swamps and brackish estuarine areas where they generally occur as an under-storey community
(Tomlinson, 1990). Some 155 indigenous palms in 31 genera have been reported for Thailand of
which 30 species are endemic. Thailand shares many palms (100 species) with its neighbouring
country Malaysia. The largest genus in Thailand is the climbing rattan (Calamus) with 42 species
(Hodel and Vatcharakorn, 1998). The southern part of the principality supports the greatest number of
palms (125 species) (Hodel and Vatcharakorn, 1998). A wide range of saprobic, endophytic and
parasitic fungi colonize palms with over 1,580 taxa recorded to date. Why palms support such a rich
diversity of fungi has not been explored in any detail, and this study will examine the factors that
govern their success in growing in habitats that are often environmentally harsh.
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Molecular phylogeny of selected genera of marine ascomycota and
their biodiversity in Thailand

E. B. Gareth Jones, J. Sakayaroj and I. Chatmala
National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Pahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120

One hundred fifty three fully identified marine fungi have been recorded for Thailand, representing
116 Ascomycota, 3 Basidiomycota, 7 Stramenopiles and 27 anamorphic taxa, a further 26 have been
incompletely identified and 48 taxa await further study bringing the total to 230 taxa. The
phylogenetic relationship of 37 genera has been investigated (22 Ascomycota, 15 anamorphic taxa).
The study has focused mainly on genera classified in the Halosphaeriales and Lulworthiales, both
orders with predominantly marine species. Molecular data confirm the correct disposition of the
genera Carbosphaerella, Ceriosporopsis, Haligena, Marinospora, Naufragella, Ocostaspora,
Remispora in the Halosphaeriales. Assignment of other genera cannot be resolved at the present time
until further sequences are available in the GenBank: Torpedospora, Swampomyces. A number of
anamorphic taxa can now be assigned to their teleomorphic order/family as the result of this study:
Dendryphiella (Pleosporaceae, Pleosporales), Sigmoidea marina (Corollospora, Halosphaeriaceae,
Halosphaeriales) and others can be assigned to the Lulworthiales. It has been shown be sequence
analysis that both marine Sigmoidea species do not belong in that genus, and will be transferred to a
new genus Halosigmoidea. A number of new anamorphic fungi have been described by us:
Cumulospora varia, Cirrenalia sphaerocephala, and the ascomycetes await description: Lulworthia
rostrupiella, Lulworthia sp., and the marine Thalespora.
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Application of antibiotic resistance to monitor the heavy metals contamination
impacts to microbial diversity from domestic and aquaculture wastewaters
L. Chanthahom* (Graduate Student), N. Intrasungkha® (Thesis Advisor), N. Sukrakanchana® (Thesis Co-advisor),
H. Phetmung? (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Thaksin University, Songkhla 90000
Department of Chemistry, Faculty of Science, Thaksin University, Songkhla 90000

The rapid increase of industrial and agricultural activities in Thailand has resulted in environmental
pollution problems. Contamination of the environment by various types of various hazardous wastes
i.e. solvents, heavy metals, pesticides and antibiotics have been reported. In particular, heavy metals
which are non-biodegradable exhibit high toxic effects to various organisms. However, it was found
that many microorganisms containing extrachromosomal DNA and some elements i.e. plasmids,
transposons or integrons confer antibiotic and heavy metal resistance. These genetic materials are
easily transferable among phylogenetically distant bacteria. This led to the objective of the present
study which aims to isolate various bacteria as an indicator for the contamination of heavy metals
using antibiotic resistance characteristics in conjunction with the chemical analysis method. Bacterial
strains were isolated from soil and water collected from 5 sites of Samrong canal (Muang district,
Songkhla province, Thailand). The preliminary results showed that bacterial strains isolated from
industrial and community areas and exhibit a high resistance to antibiotics (Streptomycin, Kanamycin,
Tetracycline and Chloramphenicol) and also had a high resistance to heavy metals such as (Fe, Zn, Cu
and Hg). However, a very low diversity of bacterial strains was found. Eleven strains of heavy metal
resistance bacteria were selected in order to further study their heavy metal bioremediation efficiency.
It can be concluded that the contamination of soil and water by hazardous wastes contributes
immensely to gene mutation and the decrease of microbial diversity in environment.
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Differentiation and evolutionary study based on lipopolysaccharide (LPS)
structure of Burkholderia pseudomallei using PCR-RFLP technique

S. Tungpradabkul', P. Rojwiratana?, A. Kananurak?, S. Tunpiboonsak*
'Department of Biochemistry, Faculty of Science, Mahidol University, Bangkok 10400, “Department of Biology,
Faculty of Science, Mahidol University, Bangkok 10400

The project aims to differentiate B. pseudomallei having different lipopolysaccharide (LPS) structures
using the PCR-RFLP technique. Recently, have been reported the different LPS structures found in B.
pseudomallei. In particular, the major LPS structures found in B. pseudomallei isolated from Thailand
are ladder patterns, which is the so-called typical pattern. In contrast, the major LPS structures of B.
pseudomallei isolated from Australia are smear patterns, the so-called atypical pattern. Our study is
focused on a gene, the WaaF gene, which is involved in LPS biosynthesis. A pair of specific primers
was designed based on the WaaF gene sequence. Polymerase chain reaction followed by restriction
endonuclease (PCR-RFLP) analysis was performed. At least three restriction enzymes, EcoRl, Pstl,
Notl, were used to differentiate the different LPS structures among 141 isolates from different sources,
such as patients, animals, and the environment from Thailand, Australia, Laos and Hong Kong. The
results showed that the different PCR-RFLP patterns divided into 4 types. In addition, the comparative
LPS pattern of all 141 isolates were detected in three profiles. Phylogenic trees constructed using
under PCR-RFLP and PCR-RFLP+LPS were compared. The results showed the relationships among
these 141 isolates with 6 characters or branches. Interestingly, the bacteria from soil isolates have
distinct character that separates them from the other. However, the number of bacteria from soil
isolates was too small. Thus we should investigate using higher numbers of samples. The results from
this study were found to be related with the distribution of B. pseudomallei found in this region.
Moreover, the different PCR-RFLP patterns and phylogenetic trees in this study still could not explain
the differences in virulent properties of the bacteria, which needs more analysis of the data.
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Optimization of synthetic dyes degrading by Xylariaceous fungi in Thailand

P. Srikitikulchai', A. Klaysuban?, N. Plaingam?, S. Sivichai' and E.B. Gareth Jones®

'BIOTEC, National Center for Genetic Engineering and Biotechnology, 113 Thailand Science Park,
Pahonyothin Rd., Klong 1, Klong Luang, Pathumthani 12120, 2Department of Biology, Faculty of Science and
Technology, Chandrakasem Rajabhat University, Bangkok 10900

The Xylariaceous fungi have ability to degrade lignin in wood cell. Synthetic dyes have structural
aromatic ring as lignin. Four strains (Xylaria sp. BCC 7558; Xylaria sp. BCC 7559; Xylaria sp. BCC
7571 and Xylaria sp. BCC 7794) were selected to evaluate their ability to decolourize 4 synthetic dyes
(Poly R-478, Malachite Green Carbinol Base (MG), Remazol Brilliant Blue R (RB) and Crystal
Violet) on agar plates and in liquid culture. All strains decolourized all the synthetic dyes on agar
plates. The following dyes were decolourized: 50% decolourization in 5 days for Poly R-478 (Xylaria
sp. BCC 7571; Xylaria sp. BCC 7794); MG (Xylaria sp. BCC 7794); RB (Xylaria sp. BCC 7559;
Xylaria sp. BCC 7571; Xylaria sp. BCC 7794), and Crystal Violet (Xylaria sp. BCC 7558; Xylaria sp.
BCC 7559; Xylaria sp. BCC 7571; Xylaria sp. BCC 7794). Xylaria sp. BCC 7794 was selected to
study in concentration of synthetic dyes, carbon and nitrogen source for optimization of synthetic dyes
degradation in Dye Decolourization Medium (DDM). The optimum concentration of Poly R-478 and
RB were 0.2 g/l. Crystal Violet and MG were 0.1 g/l for optimum concentration. Glucose 10 g/l+ Malt
extract 15 g/l was optimum for Poly R-478 degradation. Glucose 20 g/l was suitable to degrade RB
and Glucose 2 g¢/l+ Malt extract 3 g/l was optimum for Crystal Violet and MG. Optimum
concentration of nitrogen source (peptone) were 0.1, 0.5, 0.5 and 1.0 g/l for MG, Poly R-478, RB and
Crystal Violet, respectively.
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A molecular phylogenetic study of selected Cudoniella, Hymenoscyphus and their
related species from freshwater habitats

N. Boonyuen®?, S. Sivichai?, N.L Hywel-Jones® and J. Worapong®*

'Department of Biotechnology, Faculty of Science, Mahidol University, Rama 6 Rd., Bangkok 10400,
’BIOTEC, National Center for Genetic Engineering and Biotechnology, National Science and Technology
Development Agency, 113 Pahonyothin Rd. Khlong 1, Khlong Luang, Pathum Thani 12120, *Center for
Biotechnology, Institute of Science and Technology for Research and Development,

Mahidol University, Bhudthamonthon 4 Rd., Nakorn Pathom 73170

Phylogenetic analysis based on 1TS1-5.8S-1TS2 DNA sequences suggested that 19 selected strains of
Helotiaceae in this study are a monophyletic group. However, Cudoniella, Hymenoscyphus and their
anamorph genera proved to be polyphyletic. Additionally, the results have shown that the presence or
absence of a staining reaction of the apical ring is not a phylogenetically reliable character used to
distinguish between two species of Cudoniella indica (SS708 and CBS430.94) and Hymenoscyphus
varicosporoides (CBS 651.66). The significant identity 99-99.5% of ITS1-5.8S-ITS2 sequences and
the phylogenetic evolutionary trees are strong evidences suggesting that these two species are
synonymous fungi sharing a recent common ancestor while the anamorph of H. varicosporoides
should be classified under the species of T. varicosporoides as proposed by Sivichai et al. (2003).
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A study on optimal media in the development of culture technique of lichenized
fungi for the production and screening of bioactive compounds

V. Sri-indrasutdhi, S. Sivichai, P. Wongsa, P. Maithip and Nigel L. Hywel-Jones

National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology
Development Agency, Thailand Science Park, 113 Pahonyothin Rd.,

Khlong 1, Khlong Luang, Pathum Thani 12120

Primary screening of bioactive compounds from 50 strains of lichenized fungi were found 32% anti-
tuberculosis, 8% anti-fungi (Candida albicans), 2% anti-oral human epidermal cell and 56% anti-
Herpes simplex virus while inactive in anti-malaria and anti-breast cancer. A study of secondary
screening from the best results of selected lichenized fungi were found 5 strains have shown the
strongly active compound and now we demonstrate in chemical technique at BIOTEC bioresources
laboratory. A study on optimal media by added 2 algal primary resources (Spirulina extract and BBM)
for increase the growth of cultures and mix culture with Candida albicans for inducing the bioactive
compound to inhibit the growth of fungi. Ten selected strains of lichenized fungi were inactive (90%)
and weakly active (10%). However, we expect some effects to react with mix culture and require more
knowledge to study in the future.
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