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Abstract

This research was aimed to developing accuracy and rapid identification method for
potassium solubilizing bacteria (PSB). The Biolog MicroStation Microlog version 4.20.05
identification system was compared to the 16S rRNA gene (16S rDNA sequencing) about 500
bps. The methods were evaluated using 10 PSB isolates. Three of them are gram negative
bacteria and six are of gram positive ones plus Bacillus circulans as a reference strain. The
results indicated that all gram negative bacteria were identified using BUG+GN2 after incubation
at 30°C for 20 hrs. In addition, it was similar to the results obtained from 16S rDNA method in
genus Pseudomonas by 2 isolates (66.7%). However, BUG+GP2 incubation for 20-24 hrs. was
acceptable for the investigated gram positive strains. Of 5 isolates, 71.4% were identical to
genus and species level as fell into the following: Bacillus circulans, Cellulomonas flavigena,
Corynebacterium nitrilophilus and Cellulosimicrobium cellulans. The Biolog system is accuracy
and rapid for identification of some genus and species of agricultural bacteria. Its accuracy is
approximately 50% in comparison to 16S rDNA sequencing, but not full coverage of all species

in Pseudomonas and Corynebacterium determined in this study.

Key words: Biolog system identification, 16S rRNA sequencing, potassium solubilizing bacteria
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~ v VY a wa aa v =~ a - a ¢ v o v
FasaslifuiRnunlianudiameniuseunioanarnsiuanauazn1sIATeiienseyineieny
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thioglycolate 3 viem wazusuliiinnugu 52-61 wWesidudmuaudfinisasaeuludeonding 910y
nenasLUINaReveateldluniavau GN2 viauas 150 lulasdns uwaviluvuigamail 30-37 99
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AN5IUNTTAVDILUATISHAZ AN IWLNEL D BNAILNITIATITHAIAULUAVDIEY 16S rRNA (16S rDNA

sequencing)

afkenAdweremuafissavaslnunadon s 10 lelwan Ineldynarindnsa (ONA
extraction kit, Promega®) \fiudSunafidueludiuvesdu 165 rRNA #1835 PCR Togldlnswes f5-
AAA CTY AAA KGA ATT GAC-3’ wag r5’-ACG GGC GGT GTG TRC-3’ @yuwdd PCR Usznausiy 10
nmole DNA, 0.2 mM of each dNTP, 0.5 uM of each primer, 10xbuffer ﬁﬁdauwamaﬂ 1.5 mM
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gandaaunnsieiy (113199 1) leloian K02001 Taladidvdes veulieyu JUTIM9Ad cocci ARARNTUAY
wazndniouledoanTiaa (il 1) lelwian K02004 lalalldvies veulSey jUwad coccl And
wnsuauuazlindnioulusioantiaa  duuleluan K02005 lalaildwides veuiseu JUS1wad rod Find
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wad bacilli AnawnsuuInkasNaseulalkasLad
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nsAnednzivzauRan1sIuunvinvesuuaiisazans lnunaideudae Biolog system

namssuunslauuaTiounsuausie Biolog system a3 lelawam $eszuu  Biolog
MicroStation System Microlog 4.20.05 Wudﬁaﬂmma’mma%miwzﬁlﬁlﬁaﬂmﬂﬁﬁ%mﬁ 30 997
waldea Wunan 22 Halus Medl 2 @unsoduunld 2 ana Ao Pseudomonas way
Acinetobacter lngduwunsiinveswuafisulelaan K02001 WWu Pseudomonas citronellolist uell
annsouansA probability 6 lelean K02004 Ju Pseudomonas syringae pv. tabaciA &afien
probability 81% similarity 0.587 way distance 4.15  @ulelaian K02005 Sruunidu Acinetobacter

calcoaceticus Nlsianunsauansan probability 19

HAN1SILUNTLALUATISBLATNUINAIY Biolog system 914 7 lolwian Aeszuu Biology Wuin

dunsasuradnTeililounuizendl 30 esrwalda Wunan 2024 9l (11597 2) wag



Fwunla 5 dna Aa Cellulomonas, Corynebacterium, Clavibacter, Cellulosimicrobium Wag
Bacillus  Taglelaian K01026 s1uunwialu Cellulomonas flavicena a1 probability 95% @
similarity 0.769 distance 3.42  lalaan K02018 shwunidu Corynebacterium nitrilophilus Wil
au30e1uAn probability e lelatan K05078 swunidu Clavibacter agropyri @ probability 98%
A1 similarity 0.625 distance 5.62  lolaan K06009 suunlu Corynebacterium bovis il
a1115097UA1 probability 14 Telaan K07002 sauundu Cellulosimicrobium cellulans #n
probability 100% @1 similarity 0.553 distance 7.00 (il 3) loloian KO7009 $wunidu
Cellulosimicrobium cellulans A1 probability 33% @7 similarity 0.293 distance 11.23 Wag Bacillus
circulans Wosrdsswunidu Bacillus circulans #n probability 99% A1 similarity 0.769 distance

3.42
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sequencing)

NamsHiLUSInatuELRLSuevasty 165 RNA felniweiaeduldnanan PCR-165 rDNA 7
flvun Uszanas 500 bp (ndl 4) wazidlodimsiziidnduiua 165 rONA wazilSeulflsutudduiuaves
9AUY3EMET8 BLAST analysis U NCBI GenBank database (13 3) wuin lelatan K02001 4
Seuaifianumilousudwuiuavesdu 165 rDNA 483 Pseudomonas fluorescens 100 osidud
Tolean K02004 figrduivadifinnunileutudifuiuaresdy 165 rDNA 483 Pseudomonas syringae
100 Weosdus lelavan  K02005 Fdwuivainfinnumileutudduiuaesdy 165 DNA  ves
Burkholderia cepacia 99 wWosidud  lelwian K01026 Tdwuwadifianumiiousudduuavesdy
165 rDNA w84 Cellulomonas flavigena 100 Wedidus  lelaan K02018 fdwuivaiifianuwmiloudu

o w =l

auLuawesdu 165 rDNA w89 Corynebacterium nitrilophilus 100 Wesidua  lelean K05078 &
feuaifianumilousudsuiuavesdiu 165 rDNA 983 Corynebacterium nitrilophilus 99 \Weasidus
Tolowan K06009 Tewusuaiifiaumilousudwuiuavesdiu 165 DNA w83 Cellulosimicrobium
cellulans 99 Wodidus  lelwan K07002 Faruiuafiienumiioutudwuuavesiiu 165 rDNA w89
Cellulosimicrobium cellulans 100 Weosidus lelean K07009 fdwuiaiifiaumilousudduiua
w981 165 rDNA w84 Cellulosimicrobium cellulans 100 Wesi&us wag Bacillus circulans L%@é’ﬂﬂ@ﬂ
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Hasuiuaniianumiloutuaisuavasdiu 165 rDNA vad Bacillus circulans 100 Wasubus

WalUTe UL unan1 T UNSUALUATIREAIY Biolog system AU 165 rDNA sequencing (R1574
71 4) wui1 Biology system anunsaldlunisiiwunanavednuafiseunsuaulansaiuis 165 rDNA
sequencing 2 Tu 3 lolawan vise 66.7 wWesidud Tu 1 ana fie Pseudomonas wazmsifivanauazylin 1

lolwian i Pseudomonas  syringae  WardMUNANARUATISEULNSUUINIANTITUTE 165  rDNA



sequencing 5 Tu 7 lolalan 5o 71.4 Wesidud lu 4 d@na Cellulomonas, Corynebacterium,
Cellulosimicrobium wag Bacillus  wsianansadeunanawazsialanssiu 4 leluan e 57.1
Wosidud Ao Corynebacterium nitrilophilus, Cellulosimicrobium cellulans W Bacillus circulans
Tnenmsan Biolog system awnsaldsuunuuafidoavarelnunadeudliinansetuds 165 rDNA
sequencing Tuszau anawazaiia $1uwu 5 lolwan Andu 50 Wesidus nan1Inaediilidenndasiu
Nau3Teves Morsan et al. (2009) fivlSsuiflsuszuun1ssuunszning Biolog Omnilog fu 165
rDNA sequencing T0uuAiiliansnIsuundaiuauy 159 lolwan wuinnisitnunlagld 165 rDNA
sequencing fMNYNFBY iBms9geninis Biolog ne3Busnlvimugnees 90.6 Wedldust Tuvusiis
Biolog fmgndes 683 wWefidus uiidanmmuiniidwnu 2 leluamiild Biolog uunuéaléig
AnsghanafiuandnsaniSues 165 DNA wu leleian K02005 Alduaduuniiu Acinetobacter
Turauedld 165 DNA Ju Burkholderia warlelaan K05078 ldnasuundu Clavibacter s 165
ONA U Corynebacterium nsdlusnoraifumaznsdangsilysives Burkholderia iugnesnain
Pseudomonas ulusunsudoyalu Biolog fiteyauvafiSeviedu  Twhusuferfunanuidoves
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K02001 Ialadldndes vouiiou asaoulad lainnaeu
U374 cocci AnduNTUAY

K02004 lalafidvdes voulsu Taiasaoulel lainngeu
3U39 cocdi Andunsuay

K02005 lalafidivides voulssu Taiasaoulel lainngeu
5U519 rod Andunsuay

K01026 Ialadldndes vouiiou liineaeu asnaoulal
U4 rod Andunsuuan

K02018 Ialadldnies vouiiou liineaeu asnaeulal
JUT4 rod Andunsuuan

K05078 lalafidvides voulsu lainmaou as1aoule
3U519 rod AAGLNTHUIN

K06009 lalafidvides voulseu lainpaou as1aioule
3UT4 rod Andunsuuan

K07002 Ialadldndes vouiiou laineaeu asaeulal
3U519 rod AAGLNTHUIN

KO7009 Ialadldndes vouisou laineaeu asnaoulal
3U519 rod AAGLNTHUIN

Bacilllus circulans | lalafidingdes veulseu liineaou asaoulad




3U519 bacilli findunsuuan

A15N9 2 anensUnUisenimunzanlunisdwunsiawuailisene Biolog system

alatan an1zn1suNUfATeN NanN15aLuUNlaY Biolog system

1ol U4 lae Biol t
K02001 30%y, 22 Udl. Pseudomonas citronellolist
K02004 30, 22 V. Pseudomonas syringae pv. tabaciaA
K02005 30%y, 22 Udl. Acinetobacter calcoaceticus
K01026 30, 20 V. Cellulomonas flavieena
K02018 30, 24 . Corynebacterium nitrilophilus
KO5078 30, 22 . Clavibacter agropyri
K06009 30, 24 . Corynebacterium bovis
K07002 30%, 20 . Cellulosimicrobium cellulans
KO7009 30%, 20 . Cellulosimicrobium cellulans

Bacillus circulans 30%, 20 . Bacillus circulans

51991 3 HaNsigatilenanualiieds partial 16S rRNA sequencing (165 rDNA)

Tolaian Length (bases) Identities (%) Definition
K02001 497 100 Pseudomonas fluorescens
K02004 489 100 Pseudomonas syringae
K02005 494 99 Burkholderia cepacia

K01026 a97 100 Cellulomonas flavigena




K02018

K05078

K06009

K07002

K07009

Bacillus circulans

495 100
499 99
489 99
472 100
485 100
493 100

Corynebacterium nitrilophilus

Corynebacterium nitrilophilus

Cellulosimicrobium cellulans

Cellulosimicrobium cellulans

Cellulosimicrobium cellulans

Bacillus circulans

MI5N9 4 1USEULiBURNan1TILATIZ1A18 Biolog system U35 165 rDNA sequencing

Tolaian Biolog system 16S rDNA sequencing
K02001 Pseudomonas citronellolist Pseudomonas fluorescens
K02004 Pseudomonas syringae pv. tabaciA Pseudomonas syringae
K02005 Acinetobacter calcoaceticus Burkholderia cepacia
K01026 Cellulomonas inchonesis Cellulomonas flavigena
K02018 Corynebacterium nitrilophilus Corynebacterium nitrilophilus
K05078 Clavibacter agropyri Corynebacterium nitrilophilus
K06009 Corynebacterium bovis Cellulosimicrobium cellulans
K07002 Cellulosimicrobium cellulans Cellulosimicrobium cellulans
KO7009 Cellulosimicrobium cellulans Cellulosimicrobium cellulans

Bacillus circulans

Bacillus circulans

Bacillus circulans




AN 1 neaeumsaseuluioannavuaauaiitsy K02001



&

AN 2 nedeun1sasieulriAnaavaaLuAitsy KO7002

(n) ()

A9 3 () UAsensandu C-source luanaviau GP2



(2) Han1TILUNLUUDRLUIRLAY Biolog MicroStation System

Microlog 4.20.05

AW & nmiene PCR product Tudiuiiu 165 rRNA vasuuafiaeunsuuan
I 6 leolwian svd K01026 K02018 K05078 KO6009 KO7002

ez KO7009



