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ABSTRACT
Acetic acid bacteria plays a role in vinegar industry because of its ability to oxidize
ethanol to acetic acid by two membrane bound enzymes; alcohol dehydrogenase (ADH) and
aldehyde dehydrogenase (ALDH). Moreover, it also involve in biopolymer production such as
cellulose. Studies on physiological and genetic characteristics of 129 isolates from various fruits

in Thailand and 15 IFQ strains from Japan showed that 51 isolates and 8 strains from Thailand

and Japan, respectively can grow at 40°C. Two isolates designated as KU108 and KU112
isolated from pineapple and grape were selected due to their abilities to produce acetic acid at
high temperature and their high toleration to acetic acid (3%) and ethanol (8%). According to
classification based on biochemical characteristics these two isolates are identified as
Acelobacter pasteurianus.

Analysis of genetic diversity showed that most of the new isolates and IFO strains
harbor many smali plasmids inside the cells ranging from 1 to >10 plasmids. Studies on
distribution of insertion sequence, 1S71380, inserted into alcohol aehydrogenase gene indicated
that 1S1380 was found on chromosome and large plasmid but not on small plasmid. Strong
hybridization signals were detected in 17 Thai isolates (13% of total isclates) and 6 {FO strains
(40% of total strains). This strong hybridization signals implicated that these bacteria harbor
IS1380 or DNA containing multicopies of IS7380 homoelogs resulted in an inactivation of adh
gene. So these isolates could not grow in a medium containing 8% ethanol at 37°C and in a
medium containing 3% acetic acid both at 30 and 37°C.

In order to study a role of plasmid in A. pasteurianus KU108, plasmid curing was done
by sodium dodecyl sulfate (SDS) and acridine orange treatments in potato medium. Three

curants possess no plasmid were obtained and all of them showed similar growth

{ characteristics to the parent strain such as overoxidation, growth at 40°C. rowth in a medium
p g

*

; containing 8%ethanol at 37°¢C, growth in a medium containing 3% acetic acid at 30°C, electron

lmicroscopic appearance and acetic acid production at 30, 37 and 40°C.

i Enzyme activities of ADH and ALDH prepared from membrane fraction of a culture
[grown in static culture was higher than the one obtained from shaking culture. Moreover, heme
:Staining of subunit |l or cytochrome ¢ subunit of ADH also showed that with the same amount
:Of protein, a heme staining band of ADH from static culture was darker that the one from
;.,Shaking culture. Enzyme activities of ADH and ALDH from cuiture grown in a medium

containing ethanol was also higher than that from a culture grown in a medium with no ethanol

01 containing acetic acid. However, a heme staining band of ADH from membrane fraction of

i
both cultures showed a same intensity. One reason for this phenomenon may be due to an



inactivation of ADH protein from active to inactive form in the cultures grown in an ethanol free
medium or in medium containing acetic acid (low pH). Comparison of enzyme activities from 10
thermotolerant isolates from Thailand indicated that the highest activities of both ADH and

ALDH were obtained from A, pasteurianus KU108, Studies on stability of these enzymes at 30,

40, 50, 60 and 70°C for 10 minutes showed that at 70°C, 3-4% residual activity of ADH was
obtained only in membrane fraction of A. pasfeurianus KU108. At the same condition, 3-4%
residual activity of ALDH were obtained from membrane fractions of KU108, KU111, KU112
and saeki.

Random amplified polymorphic DNA polymerase chain reaction (RAPD-PCR) was used
to investigate the genetic variations between thermotolerant and thermosensitive strains. Among
51 random primers only one primer known as ADO1 (5-CAAAGGGCGG-3') could random
amplify two specific DNA bands of 1.0 and 1.3 kb only with DNA isolated from thermotolerant
strains. These two DNA bands may be a DNA marker of thermotolerance. Subcloning of these

two DNA fragments into pGEM®—T Easy and nucleotide sequéncfng is in progress.




«— = LHUNUMEUDIT

lll’»luﬁhlﬁUQ’lNGIaaﬂTﬂ'i\lﬂ'l‘i 31

= wRUNURTLESIUd

NITHNHUIIU 41 Ui 2 4 3
| I
- P - = P - Py & = - o
WHAUN | GDUD | 1@DUN | W@auR | dauh | wmaun
1-6 7-12 1-6 T-12 1-6 T-12

1. M3ANW plasmid profile

Wugten
2. M3 RAPD 993 total DNA

NuUAMNNNE

3. MIMIIIN Insertion sequence

probe

Jienevina
4. M3 plasmid curing

4.1 W@anldarsnmnzau

ey

[ a
sanuginuaumiigs

Er S

: dehydrogenase (adh)
5.3 mslaauiiy adh

L | ar ) ar .‘Ju [ -
1.1 Andanuarannanaswudndiagulu 2>
nannuuazlinuanmgiia
1.2 weananauasinsisiasuang e —>

2.1 BBNUUUWALIA3UN DNA primer =
2.2 "3 PCR uasitazvina —
P ' 1A '
Wisuiisuszninnguimuuazly

3.1 LENANAALBULBULALLA YN DNA e ——

3.2 ¥ Southern hybridization taz

: 4.2 SaNedanttives curant Hle
b 5. msdiuueseiudameitneiug
¥ =

| s

v = 3
5.1 ANWINSATNATANTNTITEW JuD

5.2 AnwianUfzsaaauluy alcohol

A

A

R




1907y

iy Wik
el 1 1
Fonuls i 2 22
NouldEEa 3 50
TIEHIIUMITIN 61
output Aler 66

1. Saeki, A., G. Theeragool, K. Matsushita, H. Toyama, N. Lotong and O. Adachi. 1997.
Development of thermotolerant acetic acid bacteria useful for vinegar fermentation at higher

temperatures. Biosc. Biotech. Biochem. 61:138-145.

2. Saeki, A., M. Taniguchi, K. Matsushita, H. Toyama, G. Theeragool, N. Lotong and O.
Adachi. 1997. Microbiological aspects of acetate oxidation by acetic acid bacteria,

unfavorable phenomena in vinegar fermentation. Biosc. Biotech. Biochem. 61:317-323.

3. Theeragool, G, W. Jaiwisuthunsa, N. Lotong, H. Toyama, K. Matsushita and O. Adachi.
1999. Plasmid Profile and distribution of {57380 in thermotolerant acetic acid bacteria

isolated in Thailand. Biosc. Biotech. Biochem {submitted)



Executive Summary

aa a . . e Yoo
mnmsﬁnmauummaa‘%'ﬂnmua:wuqnﬁwmmanmmaummn‘lé’luﬂs:mﬂvlnu

fwau 129 lalaan wWisuifisuivawiusnasgsasdidu (IFO strains) 41w 15 @

A & s 4 o v o . » et
Wit Unngi wudemowutinefniglananmnll 40°c dwau 51 lelman uazewding

k.

H e L% Lo A ) l;' . T = J ﬂ. e )
duwiaiyld 8 mwdut Bludwouldwlngidwidefildnsaclalafiuyys: (rough colony,
dIIdd P ua; -~ '[d \1( .Ivllvvv .A“
Ro) wialalaiSuuiililen dwiesunnnmiaiuanludusanld  ildlddedaunainie
:‘ L3 c; * =l - A, 0 3‘ A ] - r- 1 J
n‘smmauna‘mmﬂwau'nﬂmvlwfaznuqnmqugo"l@ﬁm’n.-nan'luaﬂamﬂwawﬁﬂm‘hs{ #IULT8
fmmpampligaasanuduiuGudusainsaidy 3% 16 Gdmounsdaw 11 lalman fa
KU92, KU102, KU105, KU108, KU110, KU112, KU113, KUut14, KU115, KU116 uas
[ J’ s d. ¥ r.) A r.l r-1 l== z -9
kU117 @mdamgiuivesgiuliifmmoiufideofia IFO12467 Arunsonunigamgiigs
L4 L ﬂl L3 :‘ A Lo » - A’ J .ﬂ +
wazaMuutusuduwronIahdy 3% 16 @umnaiglusmsiReadehiienmuaaniudy
L™ h‘ L ‘.: » [} Y- L ") "d. » :: A -
PwIndu 8% wu wuihdmngliawzamsiuinuenldlubznalnoriumadylaluama:
a ) [ & [ s, o a a . “ .
fIna nnInaldanTa lauaduau i N 9T TINgIeINS 11T IR BUALHANIAN AT

- i o " LY . s
mmm‘lummamnmﬁqmvxquma=] WUTWTaNIAUIFY A. Jovaniensis KU108 uaz KU112 1ilu

auuinnugunnlimuasnudaanuduiuEudusaininindy (3%) usztensvuan (8%) lof
- fifigm

__ miﬁnmmwﬂmrw.mumaﬁugn'mnlaat%aﬁansmv?mmﬁnﬁu lapmsuunanad
§ wwanmuamalwoss  (laslulouuazwarafia)  udrdiensdluarmisanadinalaslvista
: ﬂswngmmamu’lmmmawuwuﬁmaﬂﬂuuwmﬂu fwanadiasgiduinnuann Sadulngidunan
;au@nwmman ua~wmammmummﬂumm@mﬂmnmmmNuuﬂsmmuﬁn'swlm’nanau
31}. wannfinaafindans o liiu doning vector ‘luvﬁanauu"lﬂanmu INMIFnE
! M3NI90209 151380 lwdansas ﬂﬂng'nmnwu 1S1380 'lumansﬂmaumuwuﬂﬂu
%mau 36 laloian (Uszinm 27.90% vandaromun) lavdygmlaudladiulngfaniwy
‘ﬁb'a'lm"fj'vamaa"anLLa:tﬁQua:wuﬁiﬂﬂﬂ'ﬂmm:wmaﬁ@wm'lmu' unuliwuaggmlavladiy

- i 4 ) - A - d“ a cl' a = ﬂl
Ewmau@mmmﬁnﬁwmnﬁagmnmwmum@ wluviwuilimpiusiwodyyiwlouiledn

L]

g'ﬁ'ﬂtﬂuﬁﬂudu 17 loloian fs KUT1, KU13, KU44, KU48, KU55, KU556, KU62, KUT79,
, KUB4, KU85, KU94, KU95, KU96, KU97, KU100 was KU101 Ehumuﬁ"uhfﬂaoqumhmu

1
+

o @ ' a ¥ X det v = -
Laundnazldmusainluaminioasedfiionsinea anmivduga(ss) famnnd 37°C

15 il anawusyyulasileditenuly 6 awiug wsnTeiwudygulsuiladn

warlimwnsmaiglvemmdsadeilniahdvanudutugi(3%) Nfiguwnll 30°C ua:
137° C

i
9
i



UHBALRBITwaaaalasIns 3 1

—

AR 1R ]ATITR R

Ui 1

i1 2

17 3

@ouR1-6 | wwoun7-12

- o
wauni-6

Bauf7-12

Woun1-6 | 1Raun7-12

,
1. M3Anw plasmid protile

1.1 ﬁmﬁanua:iﬂne‘iumu

ﬁuﬁﬁﬁégtﬂuns‘iunu
wazhinugonpiigs
1.2 WUNANAALDULEIIN
MWAUTTI9U 3
wnsiinarmlyaaa
dwalaaurfaua:
wWinufiounan lé
2. 311 RAPD 183
DNAT AR
2.1 NIaanULUNAS
\a3uL DNA primer
2.2 mainiison PCR
was i Tziean)Iou
1ﬁuu1:m'nnsjuﬁnu
wazlinuaninplas
3. AIRIIINT Insertion
sequence
3.1 wunanadaulauas
L3ty DNA probe
3.2 vi1 Southern

hybridization uaz

Tiasina
4. Mymaalndlse
{plasmid curing)

4.1 mafanldmin
wanzanlumam
plasmi § euring

4.2 nylNzRuaIA
423 curant P&

5. midsudnmuiusdy

) v a
TETINUEIAINTTY
— 1

>

= WHUWIUALRRAIEYN

= WHRNUANNRTIUE




F- l:' -] =
HaIIwIBAM lwsavll

(1) Faguszasn

A = Ly ol - J L Ai.g g A’ ' L -l'
1.1 aanwaulanaidneulasaundadgrandansabduiuenldludizmealng
L4

WisufsuiumeWuisasguuisimnsdadanuasuunaoAuiud g .

mIeTynaunnil 40°C INeda@ana uAuEIMUaMn)Igs nia thermotolerant strains
' v v s W ¥ o a -~ -l v v -
NIINUG DAUTNTW T UG UL INTAUIRY 3% maﬂﬁuﬁanmuwufﬂﬂum'\umwmmﬁu
yaansahdulda
nmInudenninTuGuduTaNaNnsMen 8% INadaRanauWusInuANITudwIY
duradtonsuaa lags
- N . .d et L - n‘ 1 - Y . A = -~
A1TLAA overoxidation Lwaﬂmaanmuwuﬁn"lumﬂ overoxidation Tnilunisaandladnye
b4 - v & = ¥ » . Y ow .
drdufadrulidu arsuaulasanladusnir vinlwldiafivudvasnsadrdndas
- - ) 4 v -
ANBMEMTIETYULY static growth Tuammamal teasasaunaPessindusanlse
A !
wiatraglaa
El - P g . w - -
1.2 Wafnmanunainwaisminugnisivandafiven ldghadu lasdinmzi plasmid
. z 1)
profiles wadBausaslalesian
d A . A4 5 - A 4 AV
1.3, iNafN¥IN1INI=LVaY Insertion Sequence, 17380 GullufitpuiaMefaun e

| o A -i a e t! :' LY ) Oy -~ 5 [T . 2
saztusinaddgiirbimeniahaugpdsauidlunssondladianmuealwilunsmidy

(2) msauinsulunsauilndnan
LY A’ o o oy d' L] L g :’ k%
2.1 nsdnwastinfisesauneadsinomdrdnvandeniaitdu
& Y I3 X da * - - a ¥ ou o
ansmhdy wafilunumlugaamnssuminiansadhdy wiavhduaoy Wasan
Funsnaand lefiansusa itunsenbhdy lasandoeulmiasisfiafie alcohot dehydrogenase

W8t aldehyde dehydrogenase (Ameyama and Adachi, 1982a,b)} gaaalunwn 1 laomill

.
Yoo oA -~

& :‘ 1 - o] ~ a o g L] = v fal @ v
L‘ﬁanmmﬂm:mﬂyvlmmﬂam'v\nuﬂi:mm 30°C miﬂqqumwwmwmmnuau Q:NN&Y]'}‘].V\

L] u

g - - - < N a & Y v oA - [
ganmuaiguasdssinimwlumssandladionsuaadias uaziiadn ansahduiaialad
¥ e X -

hgoinndl 37°Cc wiagand (widafinugonnilias (thermotolerant Wia thermophilic strains)

1 b

miﬁnmﬂuﬁﬁmmua‘mﬂqﬁga nudanuTwIadanagad  wasnIaldy  Jntuaua

J’ v - o dl o e o ~— o J t ar
Emaavm,ﬂ'\:nfmmm-nfwn:y\.m*:m;n'l'fﬂmn'ifas'nfanu,u,nL‘:iiflmsp.nl.




Ethanol Acetaldehyde Acetate

Pariplasm

Cyloplasm

NAD*ADH NAD"ADLH

Ethano! - Ace!aldehydef——? Acelate

NAD" NADH NAD" NADH

Acatyl-CoA

a1 zuumseandlediansuaaludensedy Taviewlasf alcohol dehydrogenase
(ADH) uwat aldehyde dehydrogenase{ALDH) il quinoprotein %:ﬂaﬁmg'lwfj‘:u outer
membrane Twameiawlan! atconol dehydrogenase(NAD -ADH) ua: aldehyde dehydrogenase
(NAD"-ALDH) #itflu NAD -dependent 3zaglu cytoplasm

'Fim : Matsushita et al., Adv. Microb. Physiol. 36 : 247-301.
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Jwﬁwﬂm“lw? wiaimaglad lasgmaiaigluemnsinal potato extract naavnmsyufigunni

30°C ithwan 3 u larldiinisven



3. msAnsnaeiuigengd 40°C lasgnsiatyluamiamar potato extract (0.5%
glucose, 1.0% yeast extract, 1.0% polypeptone and 15% potato extract) ﬁé’da’mmiﬂuﬁ
goungll 40°C Hum 3 u TwaIaaruifianusasay 220 sau/wi

4. msdnwmnuaeauTwS usuraInTaingy 39 ﬁqmmgﬁ 30°C uss 37°C
Tmugm‘nﬁzyuumms seed culture (0.5% glucose, 0.5% yeast extract, 0.5% polypeptone,
0.5% glycerol and 1.5% agar) Alansmirdnaslyliianmdutuwiusn 3% winmsuf
gounnil 30°C uaz 37°C illuna 3 7w

5. MIFNEININUEanITUT LT RIS LA U D NENTIUER 8 % ﬁqm‘ﬁ{}ﬁ 30°C war 37°C
TasgmItsiuuanms seed cuiture filatansuasashliiinnuduiuGadu 8% ndianns
v younndd 30°C unz 37°C w3 3
2.2 n’l‘ﬁl,ﬂ'i’]:‘lr{ﬂ’n&mﬂ'\ﬂﬂEﬂBﬂ"idﬁ%ﬁqﬂ‘i‘iuﬂﬂdlﬁyaﬂ‘iﬂ%i’ﬂgN

mrmuqmm'm"l,maﬁusmaﬁu‘gmmmau%ammﬁwé‘u(Ohmori et ai., 1982; Okumura
et al., 1985) MINUAMUNRINWAIVBINEIala(Fukaya et al, 1985; Mariette et al., 1991)
PmimInuiiiauadaaioufila(mobile DNA) fiFuniy insertion sequence 17w 157031 lu
o A xylinum %aLf}umLmﬂﬁléagcyﬁ?um’xufmmmlummi’nma@Iaa(Coucheron, 1991)
war 151380 lwiiin A, pasteurianus s‘fﬁaLﬁummqlﬁL"gagqL§Ummmmmlummanﬁﬂwﬁ

& (]

tansuaaliduniathdn(Takemura et al., 1991) Q‘ﬁmmﬂmm’lwa'\nwmﬂmaawmﬂu@lu

& | v B A A= . ) . . El o
Wwaniaaufinenidluiszimalng wiaftiSunin plasmid pofile analysis aawnso biiiu
o a s a ' e A [P '
dneaemewugnsslunsmiiuesiutan g waniudupulunsinsianuiuiuiseni
5nwm:n1aa?'s"mmua:m‘xﬁmgn‘smﬁﬁaglwnaé' nuﬁamsﬁnmunmwmaawmaﬁ@ﬁagjmu

Twagad

 MSUENANAALDWLENINNG
9 e s 2: A :- a n: RS a
Antsupnadadawanmunaniiansmiduinonidludszmalng $1mu 129 1
lman wasaeiganasgmvesduu (IFO strains) § 1o 15 aroviug lau3s Akaline
hydrolysis @aTuaanae lU
r v y 4 1 L4 o
@anaaniaiayluaninadonies potato extract medium @enEiueIn 30°C wn 24
£ - S S I N o _a= &g - - 4
Tlug imiuRoadeldaslusasaturuis 1.5 Jadaat Juil 10,000 18101 w1w 5 wifl 1Ws
WWuaznawlead Masnawlaadin resuspend b1t solution | {50 mM Tris-Cl pH 8.0 Uaz 10 mM
bt R [ o = @ = v - .
EDTA pH 8.0) maulw suspension thuilai?uriu 1dn 40 lulasias wes lysozyme solution

(10 dadniu/Neddas vosnslalylodin solution 1) i liidhiud dun 37°C win 30 wdfl

430 200 Tulasdas 283 solution Il (0.2N NaOH uas 12 SDS) 1wenun gbtidhiu udauglu



wiwin 5 wif 1y 150 lulasdng va9 solution 1l (5.0M potassium acetate 60 NaAass
glacial acetic acid 11.5 Ha3ANT Uas distiled water 28.5 Haddn3) wirbiidrin udurhuiy
Wiawin 5 Wit Yuft 10,000 seu/uf win 10 wift tlansniasiaasd arslwdusaaliduas
a:nauﬁaﬂmﬁauaanmnm‘sa:mu ﬂrmavn:mm:mulaamuu'lfmaaﬂ'lmi AN 450
Tulnsdas vaamIazaunay phenol © chioroform (1:1) e biidiu udwrlwiuinny s
w7 47 10,000 3804 F Wi 10 Wi tHawunesnaudstuilenasnanarazae RIGARE
ariscmoladiuuulanaoalnl (fansazawdmunianyargued aasidin 10% CTAB in
0.7M Nacl astd 1 Tw 10 2asdFurasion werliidnnu a:uf'{ 65°C w1 10 WA 1A
ANA@AY phenol : chloroform 1) L3y absolute ethanol asll! 2 wihwesiinassiy wanlii
i w37 -80°C Yizanm 30 wift Uuit 12,000 500/u% wiw 20-30 wift (Fuaznauans
N3@iInE5A §19870 70% ethanol Tuanaznawdy taaulinznasuwowalssino azaioaznau
u 100 luln3das vas TE buffer+RNase (20 lulasntu/fiaddas) vuf 37°C wn 60 wifl
Wil 20% palyetylene glycol 6000 in 2.5 M Nacl avly 60 lulasias vumlidhnu wririuds
Wiu 60 Wi Jufi 12,000 sAU/UT W 20-30 Wi iiuasnauitowe UsaulWasnauuwe
wodszunms udazanly 100 lulasfasves 0.3 M sodium acetate pH 5.2 1§y absolute
ethano! Aiutiiininasll 400 lulnides wanliitiiu wildf -80°C Ussume 30 wait il
12,000 TaU/A% WU 20-30 Wi IALUAZNGUALEWE 819810 70% ethanol Hnanaznawsi
Yaanlieznauuwawatszuio udiszanolin 20 lulaséasve: TE buffer tRuaIazanofeutaly

i -20%C

msdiareidienialavarmlsanadiaalasivista

wwInnesmlsalaalu 1x TAE buffer {Tris-acetate bulfer)lilnuitudu 0.9 % waw
fMag1ifiauiany gel loading buffer (bromophenol blue 0.25% and glycerol 30%) NUDARI LW
wauvasasozmlzamaiouly ifiniisandluaiasdaalasliisfani 1x TAE buffer agwaly
Yiues wondeuasonszualiusaaion 50 via 100 1as {uwnaidszuim 60 wie 30
Wi vaaldfandluansazann ethidium bromide Uszinm 5-10 wif swdimiazee 4939

molduae uv

2.3 NIANEINTTNIENELV DY Insertion Sequence, IST1380 19835 southern hybridization
MSIASRNALDBLDAAAIN (DNA probe)

Fudowariunliiiniiowedeay Huiudowarwratssurm 1.3 flaws Haudd
Tl Mobile DNA w38 thsertion Sequence 13807 157380 Guiiln insertion sequence sialmif

: 4 Ve oA - , _ .
wihwgensmihdufiilu thermophilic strain {Acetobacter pasteurianus NCI11380) uaziilu



insertion sequence ﬁtmiﬂk’ﬁ’l‘lﬂagmma"uﬂu adh (alcohol dehydrogenase) ludiuval
cytochrome ¢ subunil (ns«jwfm adh wad A. pasteurianus U3snaueiy 2 subunits Ao
dehydrogenase NU cylochrome ¢ subunits) ﬁ’ﬂﬁ\,ija'.gUJL%atﬁﬂmu‘]ﬁ):ﬁﬂﬁLﬁG} spontaneous
mutation MUKlE mutant Alvaunsesandlafiansiwasbiiiunsairduled lay 157380 3=
wnsndi llassvsuafifisauioniloIndiilu Tcea arsdaudaitimizianzag

@

el alcohol dehydrogenase WAt aldehyde dehydrogenase (Duiaulodfdduin

-

& Y oe L € a o o . . = 2 [ P 4 = o p o
vangonsaidy duauluidladaniisgn inactivated azlinaliivatgyidvauiandanyly

FIHS9A2TATIIMINIINTEINDTOY 1S 1380 %oLfJumLm“ﬁwlﬁLauvl‘nﬂgn inactivated lwanse
: ﬂ.:hﬁam’auﬁa:ﬁmiﬁﬂﬂlﬂm:ﬁuqma’mnsw
mmunu'%qﬂﬁu&amaﬁﬁ 1Is1380 ¥ldlasnisaawaiaiia pUCIS1380 (wadadia
L LUCTO ANTuEIBwE 191380 vwialszanos 1.3 flatuaunsnegasy Smal site 483 polycioning
site) moenloi@asm: EcoRl uaz Hindll danaaslunmil 2 Lwnu%fg“n'ﬁ"guﬁl,ama'uma
Uszwaos 1.3 Alawa sanviniaasznilsalasldnizeany DES1 ﬁw%urﬁmmaﬁuunu‘ﬁ&mﬂcﬁmﬁ@
A8 NGy HRP (harseradish peroxidase) 1at3% ECL direct system 183 Amersham ﬁdfrl,
Didemsazarwdiewa 10 lulatdas (Yszunm 500 wiluniu) lalunssaduruiaidn
sumsazandianeluingan win 5 wf wdwmiuderud 2915 5 waf Tuuuy briefy spin
2-3 Junft \Guansazant DNA Labelling solution a3l 10 Tulasdas wanbiitniu udatluuy
briefly spin 2-3 3w 1dumsazatn glutaraldenyde ot 10 lulasdns wanliidniun iy
LU briefly spin 2-3 3uaf Uuf 37°C urw 10 wiit udnhun i wiearaiu T hwhudsls

Uszunme 10-15 w1

MnA 2 wnuileulminasiimne (restriction map) V83 insertion sequence, 151380, ALYITNITN
‘lﬂl 4 = ) 4 vt 5 'l &

W cytochrome ¢ @aitlu subunit WiIadawiTy  alcohol dehydrogenase Ll A
pasteurianus NCI1380 1@t hatch box uaasdudiautanldillu ONA prebe Was ANAT Laa
Sequencing strategy

17 - Takemura et al.. J. Bacteriol. 173 : 7070-7076.



n'l‘a'ﬁ’l Southern hybridizatlon

o - & & Y LI
NINI7I transfer ALAVIBYINWNUAUDILTENIAUITN %']nl.i]ﬂﬂ:ﬂ'ﬂf'ﬂﬁl'liéuilu nylon

membrane 1035 Southern transfer satunausa il

wpukuasazmlsaluansazain 0.25 N HCl win 15 wift wialalatladdewefiizuwe
Ingl inasazaiy 0.25 N HCI A9 Saeadhings Mudwiesszmlsanudlu denaturing
solution W 15 Wafh Lﬁaﬁﬂﬁﬁtamammjﬂmumﬁumﬂummﬁm In denaturing solution 79
$amadamiingu hudwaaszmlssuuglu neutralyzing solution W% 15 wift udkhana
uummaaﬁdwﬂ'i"\a;‘i'luénﬁﬁmmzmﬂ 10xSSC(0.15M Na-citrate and 1.5M NaCl pH 7.0)
a3 transfer ﬁmmat'fﬁijudu nylon membrane N #1UHW nylon membrane Atunms
Southern transfer 11 fix @UUAY UV tﬁa'lﬁﬁmmaglnﬂ?mg'luudu nylon membrane WIUHW
nylon membrane mlﬁluqawmaﬁn (hybridization bag) prehybridize titiw nylon membrane Tu
hybridizing solution(EC! hybridization buffer containing 0.5M NaCl and 5.0% blocking agent) i
42°C agharton 1 Talue in hybridizing solution el 16 hybridizing solution HT DNA probe
nauagaﬂﬂ Y1 hybridization A 42°C nitsfiu daudu nylon membrane #21 primary washing

[ ; o A - v '
buffer(0.1xSSC, 0.4% SDS and 6.0M urea) ¥8INIIYRT 10" WM NUNANY 55°C aduHu
nylon membrane f1928 secondary washing buffer{2xSSC) 01N 98z 5 wfl ﬁqmﬂqﬂﬁad
vaauliuhansadygmianilad (hybridization signal) lapldarsazauuanizning detection

reagent 1 WA 2 TIARILUWHB nylon membrane Tarudrowara@nla nsuriuidn X-ray mu
a , a4 a
8311/ ¥ autoradiograph wiafn

(3) uafilasu
LYW p:l" L 7 8o c} a LY ¥ 3 r‘;’ b
3.1 @A aIawNWATIINUINA1A YR BanIARIFY
om A [ - & Y v s o
autaiiasgunaiiinmrandaniaiduiuenlalulszinalng druau 120 lalaan
¢ o

a ¢ oy e .~ N A E Xa a -
lLa:m!qu'n;'uE}MQQuT}u’m 15 ﬁ'\ﬂwuq ﬂﬂqﬂqiﬂnﬂ'\f‘.uﬂfduﬂﬂ 1) ﬂﬂﬂm:’ﬂﬂﬂ‘[ﬂIaull'ﬂ:ﬂ'ﬁ

19 acetate oxidation 2) ANWMTMIAINULL static growth (WaMITna7 3) Anuawninly

- . o P g X dw oa Y - & g A
1ated 40°c Tuemndpaailifiianswasuszniahidy 4) msnigluemindoaian
o Y v v - o P - - Py X A

mamh&uanudutwdudy 3% fgunnd 30 wez 37°C 5) nawigluemandsaniaid

aNsUganTINTIINAL 8% Nanwnll 30 wsr 37°C dmunmealiluasen 1 Using

Py a - P [ - o A o - g
Wigemuiufinefiauninaiglddngumgi 40°c $am 51 Telman Mludwouiiam

Vo P S e = “ o Ae A e A
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-y - | o “ v PR & . v v . a
nmumiﬂmaanua:muunﬂ’luwuﬁum T.ﬂum'nannumqmvu:]ugaua:mmwwmmmwﬂaa
piadadn 3% ledmauniau 11 lalman fe KU92, KU102, KU105, KU108, KU110,
1 J et d.l . -
Kutie, KU113, KU114, KU115, KU116 ua: KU117 mm'namuwurfmaaryQumwuamu

Wufidinafie IFO12467 ﬁmmmnuﬁt\uqnmqﬁigaua:mmtﬁn-ﬁ'uﬁ'uﬁumaqnimfﬂé’u 3% ¢ Tu
ﬁm:ﬁ:t%aﬁvl;_jtﬁmﬁ 40°c wawlalman swnsaiglusmndoaferinaidumnudy
Tududn 39% 1o ﬁmmm"‘:‘ry'lua'm'méruaL%aﬁﬁmnmuaammtﬁuﬂ’uﬁuﬁu 8% Wu WU
fmlng fanzamoiusiuenldlulzmalnoviniufieig dluannisdingn

Inmneldanid alavandie sl an1aas sInedand 1T eduIasHan AN
mmm’lumma@\nmﬁqmﬂgﬁdnc] Clilduaninalumoiud) smﬁu’mami’:ﬁ'uimﬁ'uneiu
184 Professor Osao Adachi Wuinansaihdy A. lovaniensis KU108 waz KU112 \uaowug
ﬁhuqquﬁqnm:wﬁmnm‘lﬁaﬁqﬂ (Saeki et al., 1996:submitted) FasmBaniFafiunleluns
gnuaa b ﬂamzan‘Jut%aﬁﬁ1Jizﬁﬂ%mwlumsﬂﬂ'lﬂ'l'ﬁ'lm:ﬁuqmammmgm’m

3.2 mwwmnﬂmumaﬁuqnﬁwam?fanw%é’u

IINMTHATIEW plasmid profile wastanmirduiuonldlutlizinelng wm 120 1o
laian tﬂ%‘umﬁuuﬁ’umuﬁug‘mmgmmaa:ﬁ:Qu w15 BwRUS dningindadmlngna
muﬁuﬁ:waa"lﬂuua:rﬁiju fiwaalaagidludwanun Sigmnpiuwmadinfifowadn @
waaalunnd 3 namanaanafildaoandasnuraninaaaivas Fukaya unsnoiz(Fukaya et al.,
1985) “fm?‘mmmim:muu,a:auﬂ'&maawmaﬁm’lm%anmﬁ'\i:ufnnﬁuﬁ‘uaarﬁﬂuua:am?m
Waz WU L"ganimf’l5uﬁ1u’lmja:ﬂwmaﬁmmnm"1 1 pila u.a:wmaﬁmmei"nﬁmmﬂummqﬁ
ﬁﬂﬁlﬁ@mmﬁuuﬂimuw"qumlm%ans;lmff wananiinaadiaaananaranliiiu cloning
vector 'lm%an&juﬂé’ﬁn@?m URTAEAANAITUNRNINAADITAY Mariette Uaznme(Marielte et al.,
1991) ﬁﬁm&’] plasmid profile mau%aﬂ'ﬁmi‘lﬁuﬁuunﬁl’m wine, spirit WA cider acetator

ugota l3ha ;3"’3%tTa'h]mmma;ﬂnnmmaawmaﬁ@mmﬂ@ﬂuﬂtu@am{ Gaalny

1 plasmid curing wazi curant Aldudiasievaaly



Table 1. Lists of acetic acid bacteria isolated in Thailand and their characteristics compared to IFO strains.
Code Sources  Isolated Colony/  Static Growth  Growth in 3% Growth in 8%
conditions Overox  growth at40 c  acetic acid ethanol/Halos
°Cdays Ace/Tth °'c 37°c 3°c  37°C
72 hr 72 hr T2 hr 72 hr 24 hr 24 hr
KU1 banana 37.3d 2%/0%  Sm/+ S - + + 2 -
KU2 banana 37,7d 2%/0%  Ro/- C ++ - - +/- +/-
KU3 banana  30,7d 2%/0%  Smy/- S - + + - ofs
KU4 banana 37.3d 2%/0%  Ro/- WC ++ - - +/+ A
KUS banana 30,5d 2%/0%  Rof- WwC ++ - - +i+ A
KU6 banana  30,7d 2%/0%  Ro/- wC + - - ++ -
Ku7 banana  37,7d 2%/0%  Smv/- S - + + +H++ -
KU8 banana 37,54 2%/0%  Sm/- S + ++ b 1+ 4+
KU¢ banana  30,5d 2%/0%  Sm/- 8 - + ++ i -/
KUI10 banana  37,3d 4%/0%  Ro/- wC + - - -/ -
KUI1 banana  37,3d 0%/6%  Ro/- WC - - - +++ -I-
Kut2 banana  37,7d 0%/6%  Ro/- wcC + - - +++ /-
KU13 banana  37,3d 0%/6%  Sm/+ ws - - - +++ -
KUl4 banana 37,3d 0%/0%  Re/+ WS ++ + + ++/H+ /-
KU15 guava 30,3d 2%/0%  Sm/+ S - ++ ++ i+ /-
KU16 guava 30,5d 2%/0%  Sm/+ s - + ++ 4+ -l
KU17 guava 30,3d 2%/0%  Sm/+ S - ++ ++ +/4+ -
KU18 guava 30,7d 2%/0% Sm/+ WS - + + A+ -
KU19 guava 37,5d 2%/0%  Sm/+ WS - C+ + /4 A
K20 guava 37.7d 2%/0%  Sm/+ WS - + + i+ -
K21 guava 30,5d 4%/0%  Sin/H+ WS - + + 4+ +H+
KU22 guava 30,5d 4%/0%  Sm/+ WS - + + 4 -f-
Ku23 guava 30,7d 4%/0%  Ro/+ WC + + + +/+ +H+
Kuz24 guava 30,7d 4%/0%  Ro/+ wWC - - - H/+ -/-
KU25 guava 30,3d 0%/4%  Sm/+ 5 - ++ ++ - /-
guava 30,7d 0%/4%  Ro/+ WC ++ - - -f- -
guava 30,5d 0%/4% S/ S - - - HH++ +H+
guava 30,5d 0%/4% Sm/- 8 - - - +HH A+ ++
puava 30,7d 0%/4%  Sm/- ] - - - /- -f-
guava 37,7d /4% Ro/- WS + + + +H+ of-
guava 37,7d 0%/4%  Sm/+ WwC - - - -/ -l-
guava 37,3d 0%/6%  Sm/+ WC ++ - - - -
guava 37,3d 0%/6%  Sm/- S + + + A+ -+t
guava 37.5d 0%/M0%  Ro/+ wC ++ - - +i4+ ++
rambeh  37,3d 29%0%  Rof+ % WS ++ - - - -
rambeh 30,5d 2%0% Sm/- C + + + 4+ /-
rambeh  37,3d 4%/0%  Sm/- C + + + -+ -/
rambeh  30,3d 4%/0%  Sm/i+ WS ++ + + ++ +-
rambeh  37,7d 0%/4%  Sm/+ WS ++ - - -/ /-
rambeh 37.3d 0%/4% Smy/- S + + + - -/-
rambeh 37,d 0%/4%  Sm/+ WC - - - ++ +/-
pineapp  30,5d 2%/0%  Sm/+ WS - + + A ++
pingapp  30,7d 2%/0% Sm/- S - + ++ A +H+
pincapp  37.,5d 2%/0%  Rof+ S + - - -f- -
pineapp  30,3d 4%/0%  Sm/- S - ++ ++ ++ A+
pineapp  30,3d 4%/0%  Sm/- S - ++ + /- -
pineapp  30,3d 4%/0%  Rol- WwC - - - - ++
pincapp  37,5d 4%/0%  Rol+ WS ++ - - +i+ -I-
pineapp  30,7d 4%/0%  Ro/- wcC ++ - - ++ +/-
pineapp  37,5d 0%/4%  Sm/+ WS + - - /4 4+
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Table 1. (continued)

Code Sources  Isolated Colony/  Static Growth  Growth in 3% Growth in 8%
conditions Overox  growth at40°c  acetic acid ethanol/Halos
“Cdays  Ace/Eth ¢ 37°c °c 37°C
72hr T2hr 72hr T2hr 24hr 24hr
KU5t pineapp  37,3d 0%/4%  Ro/+ wC ++ - - S ramd H/+H
KU52 pineapp  30,5d 0%/4%  Sm/+ S + + + +++ A+
KU53 pineapp 37, 7d 0%/4%  Rol+ wC ++ - - ++H+ 4+
KUS4  pineapp 30,5  0%/M4%  Sw/- ws + ; . T
KUS55 pineapp  37,7d 0%/6%  Sm/+ wC ++ - R I+ -+
KUs6 pincapp  37.5d 0%/0%  Sm/+ WC ++ - - A+ +i++
KU57 pineapp  37,5d 0%/0%  Sm/- WS - - - i+ ++
KU58 orange 37,3d 0%/0%  Sm/+ S - ++ ++ ++H+H+ ++
KU59 orange 37,5d 0%/0% Sm/+ WS - ++ ++ e A
KU60 rambeh  37,3d 2%/0%  Sm/+ S - ++ + -f- +i-
KU61 banana  30,3d 0%/4%  Sm/A+ S - + ++ - e
KU®62 banana  3o,3d 0%/4%  Smf+ S - - - -I- -l-
Kue3 banana  30,3d 0%/4%  Sm/+ S - + ++ 4+ -/
KUG4 banana 30,7d 0%/4%  Sm/+ wSs - - - /- -
FKU65 banana 30,7d 0%/4% Sm/+ Wws§ - - - - -f-
K66 banana 37,3d 0%/4% Sm/+ S - - - /- -f-
cherry 30,3d 0%/4%  Sm/+ WS - - +i+ -
cherry 37.3d 0%/4%  Sm/+ S ++ - - - -
cherry 37,3d 0%/4%  Sm/+ Wws ++ - - - -
guava 30,3d 0%/4% Ro/- wWC + + - + ++/- FEYN
guava 30,3d 0%/4%  Smy- S - ++ ++ -I- A
guava 30,7d 0%/4%  Rof+ WS ++ - - +i++ +i+
guava 30,7d 0%/4% Sm/- S - ++ ++ - A
guava 37,71d 0%/4%  Sm/- s - - - -f- -/-
lychee 30,3d 0%/4%  Sm/- S + + ++ /- /-
Iychee 37,3d 0%/4%  Sm/- S - - - -/- -/-
mangost  30,7d 0%/4%  Smy/- S + ++ + -/- -
mangost  30,9d 0%%/4% Sm/- S + ++ 4+ of /-
orange 30,3d 0%/M4%  Sm/- S + ++ ++ -/- -/-
orange 30,3d 0%/4%  Sn/- S - ++ ++ 4+ -I-
orange 30,3d Mld%  Rof+ WS ++ - - 4+ ++
orange 37.3d 0%/4%  Sm/+ S - ++ ++ 4+ /-
orange 37.3d 0%/4%  Sm/- C - - - i+ -/-
oringe 37,1d O%ld%  Sml+ W8 ++ - - ++{++ ++
orange 37,74 0%W/4%  Sm/+ v WS ++ - - +i+ ++
pincapp  30,3d 0%/4%  Ro/+ WS + + + /A ++
pineapp  30,3d 0%/4%  Sm/+ W8 ++ + + A ++
pireapp  30,3d %%/4% S+ S + + +/- -f-
pineapp  30,7d 0%/4%  Sm/+ S - + + +- -f-
pineapp  30,7d 0%/M4%  Sm/+ S - + + ++/+ -f-
pineapp  37,7d 0%/4%  Sm/- S - + ++ A -
papaya 30,9d 0%/d%  Sm/- S ++ ++ + ++/++ -/~
roscapp  30.3d 0%/4%  Ro/- WS ++ - - ++Hf++ -
roscapp  30.7d 0%/4%  Sm/- S - - - /4 -/-
roscapp  30.7d % Sm/- 5 - - - 4+ -/-
roscapp  30,7d 0%/M4%  Sm/- S - - - ++H+ -f-
roseapp  30,7d %A% Simi+ S . + + ++H+ -/~
roseapp  307d 0%l% Rof+ WS 4 - - +H/4+ -/-
roseapp  30,7d 0%/4%  Ro/+ WS ++ . - ++l++ -f-
roseapp  37,3d 0%/4%  Ro/+ WS ++ - - ++/++ -f-
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Table 1. (continued)

Code Sources  [solated Colony/  Statie Growth  Growth in 3% Growth in 8%
condotions Overox growth at40’c  acetic acid ethanol/tlalos
‘Cdays Ace/Lth 30°C 37°C 30°C 37°C
72ht 72hr 72hr T2hr 24hr 24hr
Kuiet roseapp  37,7d 0%/4%  Sw/- WS ++ - - +/- -
KU102 A ascendens Sm/- WS ++ ++ ++ 4+ -
KU103 A ascendens Sm/- S + ¥ ++/++ -f-
KU104 : A ascendens St/ S 4+ + + +HEE
KU103 grape A. lovaniensis Smy/- 8 ++ ++ ++ +H/++ -
KUI06  grape A. lovaniensis Sm/- wSs ++ + + +H/+ A
KUW7  pineapp A rancens Si/- S + ++ + +/+ +i+
KU108  pincapp A lovaniensis Sm/- S ++ ++ ++ 4+ e amd
KU10% guava A aceti Sm/- S nd ++ ++ 4+ A
KUI110 A xvlinum Sin/- S ++ ++ ++ +/+ ++/+
KU1l grape A lovaniensis Sm/+ S ++ + + i it
KU1z grape A lovaniensis St/- WC ++ ++ ++ i+ ++f++
KUIL3  grape A rancens Sm/+ Y ++ ++ ++ o/ + +H {4+
Kitld  apple A lovaniensis Smv/+ S ++ ++ ++ 4+ /-
KUlls papaya A. lovaniensis Sm/+ 38 ++ ++ ++ ++H4+ +i+
KUNe6 waterme  30,7d 0%/i4%  Sm/+ S + ++ ++ 4 ++
KU117  waterme 30,94 0%/4% Sm/- S ++ ++ ++ +H/4+ A+
KULL8  santol 30,3d 0%/4%  8Sm/- S + - - ++/++ 4+
KULI®  santol 30,7d 0%/4%  Sm/- S + - - - A
KuUl120 santol 37,1d 0%/4%  Sm/- S + - - 4 +++
KU1zt santol 37,7d 0%/4%  Sm/- S - + + 4/ 4+
KU!122  jongkon  30,3d A% Snu+ 5 - - - e +i+
KUI23  longkon  37.3d Pard%  Smi- WC ++ - - -f- -
KUt24 longkon  37,7d 0%/4% Ro/- W(C ++ R - i e
KUI23 ouava 317.7d 0%/4% Sm/+ N - - - +i+ -/-
KU126 lvchee 37.3d 0%aldh S+ s - - - ++{++ -1-
KUI27  orange 30.3d 0%/4%  Smi/- WS ++ + + +H/++ +it
KU128  longkon  30.3d 0%/4%  Sm/- S + A+ +f-
KUI129 santol 30,3d af4% Sm/- S - - - ++ +/-
IFO strains
Iro3172 G. subonidans Suv- C ++ + + -f- -/
IFO3188 A, acendens Snv/- w(C ++ + + -f- -1-
FO3IN A. rancens Sni/- WC ++ + + i+ -
1¥03222 A. kutzingranum Sn/- . s - + + -/ -/-
03257 G. subovvdans Sm/- S ++ - - -f- -1
IF03272 G.dioxyacetonicus Smy/- S ++ - - +/- /-
IFO3279 A acetigenits Sm/- S ++ - B -i- -1-
IF(3280 A acennus Smv/- WC + + + -f- -
[FO3283 A aceti Sm/+ C + + + -7 -fe
IFO328.4 1 acetr Smy/- W8 ++ + + -i- -
IF03298 A rancens Smv/- s 3 ++ ++ - -f-
IFO3259 A acendens Sin/- S + ot ++ -i- -f-
IFO12467 G. sphacricus Suv- S ++ ++ 4+ - -
FO13773 A xlimon Sm/- C + + + -l -
sacki A xvlinum S+ WO + + + [ +/+

Notes: 1) 8m = Smooth, Ro = Reugh, 8§ = Sedunent
WC = White filin + Colioid
2) growth at 40°C was observed from shaking culture in potato mediuwm

LC=Coltowd, WS = White fihm + Sediment.
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Table 2. Lists of acetic acid bacleria containing insertion sequence, 151380

Code . Sources Isolated Colony/  Static Growth  Growth in 3% Growth in 8%
conditions Overox  growth ) 40°c  acetic acid ethanol/Halos
°Cdays Ace/Eth 30°C 37°C 30°C I7C

72 hr 72 hr 72 hr 72 hr 24 hr 24 hr
KuUlt banana  37,3d 0%/6%  Ro/- WC - - - +++ -f-
KU13 banana 37,3d 0%/6%  Sm/+ WS - : - + 14+ -
KU32 guava 37.3d 0%/6%  Sm/+ WC ++ - - 4, -l
KU33 guava 37.3d 0%/6%  Sm/- S + + + ¥ S ams
KU34 guava 37.5d 0%/0%  Rof+ WC ++ - - +i++ +i+
KU35 rambeh  373d 2%/0%  Ro/+ ws ++ - - - -
KU37 rambeh  37.3d 4%/M0%  Sm/- C + + + /A -f-
KU38  rambeh  30,3d 4%/0%  Sm/+ WS + + + ++ +-
KU40 rambeh  37,3d 0%/4%  Sm/- S + + + - -
KU44 pineapp  37,5d 2%/0%  Ro/H+ S + - - -/- -/~
Ku47 pincapp  30,3d 4%/0%  Ro/- WC - - - +4 ++
KU48 pineapp  37,5d 4%/0%  Rof+ WS ++ - +H+ -
KU49 pineapp  30,7d 4%/0%  Ro/- wC + - - +/+ +f-
KUs1 pineapp 37.3d 0%/4%  RoM wC + - - i+ i
KUs4 pineapp  30,5d 0%/4%  Sm/- WS + - - -+ +++
KUS55 pineapp 37Md 0%%/6%  Sm/+ WC ++ - - i+ +H++
KUs6 pineapp  37,5d 0%/0%  Sm/+ WC ++ - - A+ i+
KUe2 banana 3o,3d 0%/4%  Sm/+ S - - - - -
KUe4 - banana 30,7d 0%/4%  Simf+ WwSs - - - - -
KU66 banana  37,3d 0%/4%  Sm/+ s - -7 - - -
KU72 guava 30,7d 0%/4%  Ro/+ wS§ + - - +{4+ +
KuU76 lychee 37,3d 0%/4%  Sm/- S - - - -I- -
Ku79 orange 30,34 0%/4%  Sm/- 8 + ++ ++ - -
KUS82 orange 373d 0%/4%  SmiH+ S - + + i -/-
KUs4 orange 37,7d 0%/4%  Sm/+ WS + - - i+ ++
KUS85 orange 37,1d 0%/4%  Sm/+ WS + - - ++ ++
Kus4 roseapp  30,7d 0%/4%  Sm/- ) - - - i+ -4~
KuU9s roseapp  30,7d 0%/4%  Sm/- 3 - - - i -f-
Ku9s roseapp  30,7d 0%/4%  Sm/- S - - - i -f-
K97 roscapp  30,7d 0%/4%  Sm/+ S - + + +H++ of-
K99 roscapp  30,7d 0%/4%  Ro/+ w8 ++ - - i+ -4~
KU100  roseapp 37,3d 0%/4%  Ro/+ WS ++ - - HH -/-
KUl01l  roseapp 37,7d 0%/4%  Sm/- WS ++ - - +/- -/-
KUto2 A. ascendens Sw/- WS§ ++ + ++ A+ /-
Ku103 A. ascendens Sm/- » § + + + 4+ /-
KU119  santol 30,74 0%/4%  Smv/- S + - - /4 +/F
FO3191 A. rancens Smy/- WC =+ + + +++ -/-
FO3280 A. acetinus Smv/- WC + + + - /-
[FO3283 A. aceti Sm/+ C + + + -f- -f-
IFO3284 A aceti Sm/- WS + + + -/ -/-
[FO3298 A. rancens Smy- g + ++ e -/ -/-
[FO12467 G. sphaericus Sm/- S ++ ++ ++ - -

WC = White film + Colloid

18

2) growth at 40°C was observed from shaking cullure in polato medium

Notes: 1) Sm = Smooth, Ro = Rough, S = Sediment, C = Colloid, WS = White film + Sediment,
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Executive Summary

ﬁ';ﬂuaammmﬂﬁ 1 (1 NuenBu 2538-31 FInAx 2539)

\Fanyntindx w3 acetic acid bacteria Lﬂm"f';aﬁﬁu*nmﬂ'luqmmnmmmwammmfwf?u
diosnaunsosendlediannealwiiunsmirdy  Tasordoiowley 2 ofln &2 alcohol
dehydrogenase WAt aldehyde dehydrogenase uam’mf{ffaﬁuwuwniun'\m'ﬁmﬁam‘ﬁagiﬁa +IN
miﬁnmauﬁan'ma‘%s’mmLLa:ﬁuqmam{vaaL%ammf’\ﬁuﬁuﬂn“lm"l.uﬂs:mﬂ'lﬂaﬁhum 129 18

lgwa WisufisudumoAuginasgusesfiu (FO strains) S1uin 15 movud wud fivde

muiuginoieiylangomnil 40°C 3mau 51 lalowa warmeiuigiuiniyldfouwnd

= .- [ P o o v & e =
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- a - 'z o ) oA . P " o =
Mmuay lnsmifierawudyginlevladidaaull uansinTadnaaill 151380 »3all DNA #
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faauiindloindadonfany 1571380 drwmmasme  (multicopies) Tﬂnmuﬁuﬁﬁwuiwﬁ

151380 Mmtj'qufu wa#a9 318U alcohol dehydrogenase an inactivated Lta:ﬂnix:'laimmmm‘sqj

.-7 : -i. * 4 s - . -
Twamadeadaniiamuaannuiduiugs (8%) Ngamnil 37°C uarlimaunsniaigluamns

L] u

Goadafilinsaanauidudugy (3%) nMfigmnall 30 uas 37°C

aqﬂnmmﬂaaﬂﬁ 2 (1 TuyY 2539-31 Ranaa 2540)
Pnmsfarswuwmadaiuannlwdansath dudnlng Wlddnunumeas
wa’lﬁﬁﬂlﬁt‘?‘j’anmﬁ'lﬁ‘n A. pasteurianus KU108 Taumrh plasmid curing @38&13 sodium
dodecyl sulfate (SDS) aututu 2.5 Uadniudaladiay uas acridine orange ANMUTNT
10.0 WwlnIniudedadans lwamInasata potato medium WUTIEWIIOUDA curant Aunnla
iwmadawalanain 3 Talsil Tag curant o 3 TalafifiuenldSsuifdegedeny parent

] L 4
=l -

strain 114 M3lALAe overoxidation mainfigannil 40°C mnsdgluomindsadaid

Ay
amuaanaNay 8% ﬁqnmgﬁ a7°c n’mﬁtylummﬂgym_%aﬁﬁmmﬁwﬁunauag 3% 7
a"mv.qﬁ 30°C uazdanwowvansadmslandanansimibiannsau naaFunaluamnnadid
leTuaanauag 4% uas 8% f‘iqquﬁ 30, 37 uax 40°C

mSudpameWuguss A pasteurianus KU108 las3inodiuriaansu Buannng
ﬁnmmmé’uﬁuﬁ‘s:wmmm“iryua:mm’ﬁansmf’uﬁuﬁqquﬁma~] (30, 37 uaz40°C) va9

. . i . - » Y v o - * Vo
static WAt shaking cultures ‘TNW'U'Y]ﬂqflafﬂjllﬂ:nqiﬁf’wﬂ?ﬂu’]E‘TNHQ‘MWQN“OOC TININ

u

annil 37 war 30°C wazlasadomsainansaly static cutture 15903114 shaking culture 1ija
anwnansuvastanled  alcohol dehydrogenase ldr aldehyde dehydrogenase 'ﬁafii'lu
membrane fraction wuifansinvanawlsiiizaefiuonaan static culture gani1 shaking
culture WR=NNIYI1 heme staining ganaulyl  alcohol dehydrogenase (subunit |l »ia
eytochrome ¢ complex) AlWnaganadasiuie lwSinalusiinAviniu wowvesewlodfiuen
N static culture Hautudaninen shaking culture uazfanTinzasawloinesasluamis
lﬁuqt%aﬁﬁmmuasmfmagnzgan'h'lummﬂﬁ'ﬂav‘faﬁ”l@Lamuaaﬁ‘%a'lummfe’;m%aﬁﬁnm
ﬁﬁunauag udiari heme staining vanawlmiluaniizding Urnghemuduvasuay
Widiulndifseiuan waaenUSunmuatewlmd membrane fraction vaadanenalndidin
4 uddeAnfinanssvranewlmddsetuisldinluaneAlifienmueanialuancffinsaria
i (low pH) azwinawloyd alcohol dehydrogenase 1u3‘1j°uaa inactive form 1u5ﬂ51ﬁ1uﬁ§an’iﬂlu
Masffilennes wazsnmadisufisufensmsasawlodfasslwdaniairdy 10 lelman
Uiaulwal#iusnann A. pasteurianus KU108 fifiensiuvananlmizige Frvnmsdnmainu

uﬂmlum'muqmvtqﬁg‘mauau‘lﬂﬁﬂﬁmaamn 10 1aloaatnadu laums treat figounniif

munfienag fia 30, 40, 50, 60 uaz 70°C wiw 10 Wil WA 70°C anInulamzAanTw
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gadawlyy  alcohol dehydrogenase (3~4% residual activity) ‘mmau"l‘mfﬁuunmn A
pasteurianus KU108 viniu eufianizdsaiudmivienlod aldehyde dehydrogenase Wufia
n'smwaataﬂ'ﬁﬁ {3~4% residual activity) u A pasteurianus KU108, 1aloas KU111, KU112

ias saeki

waUAdivuasanlasan1s 3 U

— = WHUDUREUDIEM —_— = wHunuURIESud)

nsa i in Un

- = - H - -l -~ AJ -
Wauh | (foun | Wauh | WBaun | WHau

=] ot
=1
w

(Woun
1-6 | 7-12 | 1-8 | 7-12 1-6 | 7-12

1. M3AnNW plasmid profile

1.1 andanuasdanduamsugiiedly 2

1

ngamuuazlinuaamaise

v

Y

1.2 wgnanauazilensiaiauenngy

ar - v >

Wuginu

| 2. 5111 RAPD %84 total DNA

2.1 aDNUUULAZIAILN DNA primer

Il

Y

2.2 MUAA3N PCR wazianzviua
=) r 1 A *
wWisuidgussvinnguinunarli
NN
3. A1INIIAN Insertion sequence
3.1 LENANHADUDUBLIATEN DNA —

probe

A
A

3.2 Y Southern hybridization 1z

IAzvina
4. M1%M plasmid curing
4.1 \danlgarsnimuizay - »

4.2 JiaeauiAuas curant NG

A 4

5. malTudemsnudaeismariug
JenIsuy

5.1 Anmsadnsaiianmeai que —

meiuginugamaiige

5.2 Anwauiavaaaulsl alcohol ———»

dehydrogenase (adh)

5.3 mMslpaudu adh

S

v
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HRIIWITBNAN lwsautl

[ 4
(1) Innaraan

1.1 Lﬁaﬁnmunmmaawmaﬁmﬁﬁaglur‘ﬁa A. pasteurianus KU108 -unuinifoinu

-

ﬂ']']llﬁ']!fﬁﬂl%ﬂ']‘iﬂﬁ@\ﬂ?ﬂ mmuqmmquaa NINUAINMUTUTUBDINTAUI FUUATLANIUDS

Y

winlu

1.2 Wafinmmsafunialuamnnainaade A pasteurianus KU108 fignungiieng g

4y

(30, 37 uaz 40°C) naluannazfilu static uas shaking culture
1.3 Wafnwmandaulsznsvasanlad alcohol dehydrogenase W aldehyde
o &
dehydrogenase NUUNINLYD A. pasteurianus KU108

(2) msanRwanlnsouiiidnan
24 Mm3fasumumzssmaraialagnisimanafiafade ,
wmaﬁmﬂuﬁLauta"r’iaguaﬂﬂﬂﬂmu ﬁTmm‘?ﬂaLi‘m{mmmnﬁmﬂmmm*ﬁ’maae‘h
wdldatnadas: wuluwuafiionanssiia anuddylamsaiofs TanymuemaRusnNITILA
snsmzgnimualasiulunaiaiio wu dnwosfifnaTaetuanudnn (resistance) autia
Wunuadau (metabolism) mafialse {pathogenicity) ﬂaugmﬁu (conjugation) LLa:ETnEm:ﬁ
ATa9iunTe1aa9dLad (Day, 1982 wa: Trevors, 1986) walalauITiaiauados uas
munIntanaa goadbmilusswinasadld

P v, A - L3
lugansahhan unumsAnenisnizany (distribution) TaIwaIala WuILTanTa

L
o v .

dvsuing Hwaradavuiaind uingnn (Fukaya uaznmis, 1985a; Marictte La=AMAL, 1991)
fldimshewanaiaumainmanianahadunaadanme (plasmid vector) olaaudu
L't'hgj Escherichia coli WRt Acetobacter acefi No 1023 (Okumura WRtAtuz, 1985; Fukaya la:
Az, 1985b) TN T189IUTBY Fukaya wazamus (1985¢) wanniinsimnuadeflutuiing
A. aceti No 1023 lasmanduansindiantaulnanaa (polyethylene glycol) w3a lawunTadanan
el (dimethyl sulfoxide) &3ty A. pasteurianus fimgnumsaiwaiaiagnuanannwaiaie
PAC1 183 A. pasteurianus U pUC4 184 E. coli (Grones Wazams, 1989, 1991 ua: 1993) @I
miri'm‘iauwmaﬁﬂmmffvﬁ"lajv.*naé’mau%anmﬁné’u;"J'ﬁ%mwhaf] \i% conjugation (lnoue LAY
ftue, 1985; Valla uasfmz, 1986) transformation (Fukaya Wazfmk:, 1985c) uasr electroporation
(Hall ugzauz, 1992)

o

P - . . ) v & -
msgsawaiaiia (plasmid curing) 'luuuammmmmm‘l@ﬂmamﬂammawqmvxguga

(elevated growth temperature) wIansitanedl 15y acridine dye, ethidium bromide, mitomycin

4 o ' £ o e v a PO -~ -
C 'INGI']BU'!‘J‘Uﬂdm‘ﬂﬂMltﬂ:ﬂﬂ1ﬂﬂﬂ’!1ﬂtﬂﬂWﬂ'\ﬁMﬂﬂ’)N ﬂdllﬁﬂﬂuﬂ'\‘ﬂ\lﬂ 1
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A3 1 et aTnluasnatnhivi iAianaiatadlss

Curing agent

Mode of action

Acriflavin, acridine orange, ethidium

bromide, quinacrine

Coumermycin, novobiocin
Mitomycin C

Rifampicin

Sodium dodecy! sulfate (SDS)
Spontaneous plasmid loss

Elevated growth temperature
Thymine starvation

Protoplast formatioln and regeneration

Incompatibility curing

intercalating dyes; preferential inhibition of plasmid

replication

Inhibit DNA gyrase-dependent supercoiling of plasmid
Metabolic activation followed by nucleophilic attack on
purine bases

Inhibits RNA polymerase

Piasmid-containing ceils are possibly more sensitive to
SDS bacause of plasmid-specified pili on cell surface
Plasmidless segregants arise during replication or
partitioning to daughter cells

Complete or partial deletions

Used only with thymine-requiring auxotroph

May cause loss of certain plasmids

Plasmid incompatibility in the same cell

N : Trevores (1986)

mafnaadeaBluuuafGelasldaned Ireouwfidsssuanudinsa iu mTe

SDS (0.002%) laasluamadnaGa Staphylococcus aureus muai binasiiefiaiuquns
shaaulas] penicillinase qryl.ﬁuvlﬂ (Stephen uazAs, 1972) MILT mitomycin C ¥waala
ﬁ‘:"‘ia'lm%a Gluconobacter oxydans ATCC 9337 %dﬁ’llﬁizuu glucose oxidation eryl.'ﬁu"lﬂ (Qazi
WarAur, 1989) NMIlE novobiocin WRarfaSonanalialy Lactobacilius pantarum (Ruiz-Barba
_uﬂtﬂm:. 1991) n3lT acridine orange ﬁﬂﬁLﬁmmsgmmwauwmaﬁmh Bacillus cereus BIS-
59 *%"aﬁwa’lﬁv‘z‘;agr:yt%ummmmm’[ummﬁﬂmsﬁwﬁtﬂu non-haemolytic (Kamat War Nair,

1992) u.a:ﬁﬂﬁlﬁ@nwgngmwaawmaﬁa'lu Pseudomonas (Pileggi U8z, 1994)
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lumsdnwiaselt as@nwunuinuaawaaiiafiwulu A pasteurianus KU108 @siilwda
nimb#ufnentdnndulsialulszinalng Lﬂumuﬁuﬁﬁmﬁﬂnmwﬁﬁqmmgﬁge NURDAITN
L‘E&J'ﬁwuaansmfﬁmaa:;amuaa‘lﬁga NnMIondlawenmuevandsiyimnsiluoznilia
wadlaalasWiida wuindwsaliaagiotan 5 viie Jauie 2.3, 3.7, 6.9, 12.5 uas 14.3 Alaluw
MuEeL (A 1) suenBasinauisluamnnisndafinay sodium dodecyl sulfate
' (0.5-8.0 fadnsudafiaffas) usz acridine orange (10 Wlasnindaliaffag) Andanny curants

wasasiaut@ves curants AuontddSoufisuny parent strain

AN 1 LEHIROLYDINARUARLDWELDNTS

A. pasteurianus KU 108 (W3s Uiy

TN UALBWDNINTIIN

2.1.1 NISNINBIANAAITI

mim"ir'vanm'tf'\a*w A. pasteurianus KU108 ml.?;m'l.ummimm potato medium (0.5%
glucose, 1.0% yeast extract, 1% polypeptone, 2% glycerol ULar 15% potato extract Uszunns 3.3
n3u) USunes 2 daddas Umﬁumswmﬁqmwgi 30°C @unuLTIaY 200 TAUEIUTN W
24 Ml drodmwuiuiande 20 lulasdasadluawis 2 Had5as finay SOS ALY
05-8.0 Nadnsudafadansuufi 30°C donrmaiiwu 24 52l 'l.ﬁhﬂ@g@fﬁ'mwwﬁ’umam%a
0.1 fiadfannduasunainisuds potato medium FHIULONTINAA 4% WAz bromcresol purple
Yia Caco, (Bufieiaaiuanimiaiionsa) Usf 30°C wm 2-5 Tu gudadanlaladfidaue
Wadlalafideg natauonwanaiaSoufiouiu parent stain

MEUTWRE R Tnanalediee i 1 drw sps Aemnududu 2.5 faanfusio
Wddas  daduanudutufimbiwaaiavawoumelduvwaaiadSadalandondolu

AN sda wazldanuidutueay SDS 2.5 Nadniudalagans 1ﬁJLﬂﬂ@mfﬁ“ﬁqufuL%aﬁmumi
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Fanaaliadtse n5afl 5. 6, 7, 8, 9 uAz 10 31 0.1 HadAAT NALAILUUIIULINT guAmian
fuswiuanausnwaiaiie ua:;fiaqmnﬁmmﬁﬁeﬁuﬁm‘ﬁanmﬁ‘m‘lnnﬁaﬁunuwmaﬁmg EN
1,‘nﬁ?Ltmﬁﬁﬁunmauwamﬁmmﬁaagﬁauﬁqmuwﬁwﬁﬁudahﬂ'ﬁ acridine orange AMUTUTU
10 lulaniudaiiadiag 'r'nmm"m‘imwwﬁ'wau%vaaa‘luaww'lﬁnnn 24 219 ATU 10 A3
1‘5‘1’J11J@ﬂ@fﬁ'mwwﬁ’maw‘§aﬁmum‘sﬁmmaﬁ@ﬁﬁm%ﬁ' 10 1171 dilution watldTawutuuas
&9 0.1 Dadaas inBuasunamsud Efuﬁmﬁanﬁmmﬁmaﬁmmnwmaﬁa

2.1.2 N1SATIVFADUANUALDIATNTUN

tfuswdiRldannisth wanalefdsedan SDS auduty 2.5 Dafntudaladany
uas acridine orange ANt 10 lulasniudalisffes v mazsuantdde g Wisuifouiuy

parent strain @41l

y

1. narauRuIAnTIMUg MM igs (40°C) TmUﬂmnmﬂﬁryuummmﬁq potato medium
Jinfi 40°C wn 2-5 |

2. ﬂﬂaauauﬁmmu@iaﬂ’nmﬂuﬁuﬁuﬁwaamm’:’]a*mm:mmuaa?iqmwgﬁ 30 uaz
37°C Tﬂugmnﬁry'uaqt'fauua’lmmia potato medium Ausunsaidy 1-5% w3a @nuaa
1-10% Uu7 30 wia 37°C wiu 2-5 T

3. Gmi]aaumm@u‘naﬁmacﬁ'zumﬁ@hurm"a\ﬁ‘lamsﬁﬁLammauTmu'l'Emaa""Lgua’lummi
(a7 potate medium # 30°C W 18-24 51l

4. nagpumiainimihdufigunnil 30, 37 war 40°C Tamdgagaluamianal seed

culture medium (0.5% glucose, 0.5% yeast extract, 0.5% polypeptone W8z 0.5% glycerol) HuFN

Muan 4 was 8% lautodafiiaesty potats medium @ 30°C ww 24 Falus Usunes 10
1adday 1daslu seed culture medium U3u1as 90 Naddasluaraduure 500 Haddey unlu
anmzfilign (static cutture) (e 10 S Lﬁuﬁaadw,%ranﬂfuq artsruim 2.5 Haddad
lﬁaﬁmﬁﬂgﬂ’nuﬁwaqéaﬁdmﬂ'%"aamUﬂTmMTmﬁma{ﬁmmmm?ﬁu 540 WIWLNAT WAz

WnnedilSunsalamianlawmsniussecanladorlaasanlod (NaoH)

22 MSANBINITASIINIA WD IMITINAIBDILTD A. pasteurianus KU108
mdansmhdluszdueasmnimn ovdodfiiomiaendladiaruaaliidunsei

Y, =

fu Saesiinnlaaenwdsuriannuiouasnyn ﬁﬂﬂ”qqui‘ﬁ:ﬂ’hm‘ﬁwﬁnﬁﬁu Y Rri el
R t%ammf'xa?mﬂw,%aﬁ"h@iam‘nﬂﬁuuuﬂmmaaqmuqﬁ WyldaAsumgdsmine 25-30°C
:ﬂfuﬁwqm%gﬁizm'}ummﬁnﬁﬁu wmldsariiasmsminuazdszdninwnitaiiensa
fuaaag ﬁﬂﬁﬁﬂ'xmﬁ’uﬂuﬁaeﬁ’mﬁaﬂmuﬁuﬁﬁnuqmugﬁga NUFDANTNT UV D IONTUDR
ﬂtﬂ?ﬂﬁ’]é’ﬂﬁa (Ohmori  WRAME, 1980; Saeki WRTAME, 1997) WIDWAWIULUIUNTINUN

L - &
otong wazpus, 1989) IWnunzauiu
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AN v v &
lummaaasftlddnwinmisiuniavande A. pastewrianus KU108 l1amininal seed
culture fiNRULAN UGS 4 % UIN1aT 100 Dadfarlursaniuvu (side-arm flask) 1179 500

= )

afdes dhunuuwuutiien (static culture) uazivgn (shaking culture) finmm3asan 220 sou
daun LﬁUﬁdﬂBﬁdﬁﬂLguoL%annq 24 Tl dandansinndeng gt

1. fﬂmwmjwaawaﬁﬂym’%‘aa Klett Sumerson

2. 9@ pH

3. latsamtBnnansalasls NaOH anuduts 0.08 N uatld phenolphthalein (Tudn
fna’ lasld micropipette @ﬂﬁﬁlﬁﬂﬁ%au’] 100 wlnsdas leaslunasaum w@winanasly
900 lulasdas (lddrainaisars 10 i) 1@ phenolphthalein 811y 5 lulasdas (0.01 niulu
25 HaAAaT 189 70% Lanwaa) W laaiady NaOH anadutu 0.08 N YaUSunn NaOH #i
Itlunslaaia udihundrwiswitlionmne

4. yiffunonemuaalaeB ferricyanide reductase activity (dupanol method) dan13¥in
Ufifssiuiewlel alcohol dehydrogenase Tmﬁuaﬂmﬁﬁuunu’%fm“ﬁa‘m A. aceti (laTuanu

BWATIZRIIN Professor Dr. Kazunobu Matsushita uWYingdssnunnd ﬂs:tﬂﬂﬁ'jigu) LR SR

| Jss1nme 200-400 wndn 50 mM potassium phosphate buffer (KPB) pH 6.5
muaior 10 mM Llemuea Mlenuea 2.3 m“mauﬁmf'}nﬁu‘lﬁﬁﬂ‘immqwﬁw 50

{88807 ANMLTYH 4 M 1Ia19siEiun 1 Dadfas Fovlviiiv 100 Dadaay

M1l Asefiania standard curve vl3nnnilaninea

Reaction mixture Yiunas (wlas@as
1.10 mM Ethanol 0 5 10 15 20 25
2. distiled water 100 95 90 85 80 75
3. ADH solution 100 100 100 100 100 100
4.10 mM KAB pH6.0 600 600 600 600 600 600

W1 reaction mixtures TUTHUNLUT 25°C § wafi &Y potassium ferricyanide ANLTUTY
100 adluaniasly 200 ulasias tufi 25°C ww 5 wift ngadGAToalasnsidiy dupanol &9
U 500 ulnsaes Uudaft 25°C wim 20 waft dmiindussly 3.5 Da88ay et 0.0 7
AMuIREn 660 WTluNAS

mdensiinaemveslsindssds iimemusadszuim 4 % wdasde
Ia19Izams 3,000 W0 (1,000-2,000 i1 @mTuiuiomamuaa 2 %) wiaieagief
'l’i’lamaué‘;mﬁwﬂﬁﬁ"S‘mﬁ'mau‘l‘n;T ADH U871781 O.Dgeo nﬁ'umﬁuuﬁunﬂwmmpmﬁam
Wuaasianiues
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23 nsdAnwandaunlsenisvanowlyal  alcohol dehydrogenase War aldehyde
dehydrogenase ‘ﬁlm ni)'lm'f;a A. pasteurianus KU108

mysandladionuaaliifiunsmirdy orduUffion 2 dunou fo Jwnauusn Ju
Ufiftmaandladianmusaliiiudadlad lasiowlmidanasada lolasfiua (Alcohol
Dehydrogenase, ADH) tuaaufimoniuujismoondladsailodile biiduneidy Iae
ulmidadiladalalasdiua (Aldehyde Dehydrogenase, ALDH) 18%1‘515#0&86‘3%61&8@%%%@6
ﬁm‘naﬁ (membrane-bound enzymes) (Adachi uacati, 1978a ud: 1978b; Ameyama UR:
Adachi,1982a WAz 1982b) H3wawi awlwddaslada tslasdiua ﬁmmnaﬁmﬁqmﬂqﬁga
nnninewloddanssadilolasiiua (Adachi wazams, 1988) lavvlaulnidanossds
talassinaainifansavidutlssnaudae subunit €8y 3 subunits @8 subunit I, Il War Il
(Matsushita Wazftke, 1987, 1992a, 1992b, 1992c Uar 1994; Takemura URALWZ, 1993) B
wulolann A. polyoxogenase %aﬂs:nauﬁw subunit HBEUIWEY 2 subunits Aa subunit | t&s i
(Tayama uazAmz, 1989) Insrumislaauuazmidrauiinedlalndvaiiu adh an A
pasteurianus subunits | uaz (Takemura wazathe, 1993) uls subunit Il (Kondo wazatuy,
1995) uax A. polyoxogenase subunits | Uaz |l (Tayama luazatks, 1989) ﬂﬁﬂﬁ'uadwiﬂ: subunit
fia subunit | tilu dehydrogenase subunit ﬁifmﬁnTmaqam:mm 72-80 Alasasu Ysznavu
e pyrrologuinoline, PQQ Li&: cytochrome c 1 mole (Matsushita WRzAME, 1996) LAzEINTID
Winuan active 1Ty inactive form ‘&7 (Matsushita uazame, 1995) subunit II 1ilu cytochrome ¢
' subunit (Usznaudiy cytochrome ¢ 3 mole) ﬁﬁwﬁnimaqaﬂi:mm 44-54 Alagadn ums
subunit 1 FaoradiumumlumsihmanuadoTeen 1 sTuiuszwine subunit | Ay subunit 1}
{Kondo wuazftue, 1995)

Tumineassitldusnawleoy ADH ua:z ALDH mnﬁiaﬁmmaﬁmaa A. pasteurianus
Ku108 udnhandnmfanssuvenawlfaaizrosmaiondasneg M uwariensidin
188 subunit 11 (cytochrome C) lag3% heme staining Sausaznimanasiiisnsdail

2.3.1 n1susniowlzsl ADH Liaz ALDH mm?jaﬁm‘naﬁmaa A. pasteurianus KU108

vensadnasaianzan g induiafiuanawsasaisnnusiTey 10,000 sause
WIF Wm 10 Wl §19ALNAULTAS 2 A9 T8 50 mM potassium phosphate buffer (KPB) pH 6.0
T anutuoIn:nauTadnaIud19at 50 mM KPB pH 6.0 lasltiSunas 5 Sadiasdoload
1 niy (ffw annitlan wia wet weight) v amuTurantautu French pressure cell press i
Muay 16,000 psi 2 o M ludufiausisou 10,000 saudau I wan 10 wif awnnien
fznaweasUndaanly e supernatant NAMEN membrane fraction 881370 soluble fraction
bmsiudoeia ultracentrifuge 973 13aL 40,000 JaudauIh wIw 90 W ﬂm‘fﬂa
{soluble fraction) AENNNVADRIANNG RraLAznaU (membrane fraction) Tu 50 mM KPB pH
6.0 Tal% homogenizer awleasasatoiiodioanm
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2.3.2 nshaszsdnansInzostonlaal

3% ferricyanide reductase activity ' oh) Dupanol method lasfsnisuvaaanloy ADH
ez ALDH  3:3anevainanuannialunsdag  potassium  ferricyanide  Aauginiy
dehydrogenation U8ITURATN 1aE reaction mixture UTznaudie

0.1 UafdaT enzyme solution

0.6 18R8AT Mclivaine buffer pH 5.0 (mixture of 75 mM Na, HPO, uax 38 mM citrate)

0.1 18897 1 M substrate (ethanol for ADH, acetaldehyde for ALDH)

Huf 25°C wn 5 wift 16in 0.2 Dadia1a1 0.1 M potassium terricyanide Lsdiafi 25°C
5 uﬁﬁﬂqaﬂﬁﬁ?mimumnﬁ&i 0.5 UaddnIvay ferric sulfate-Dupanol reagent(0.3% Fe, (SOu)s,
8.7% phosphoric acid Wax 0.3% SDS) #9147 25°C win 20 Wi 1dn 3.5 Taddesvaniindy W
1070 0.Dgeo

One unit of the enzyme activity was expressed as 1 Llmol of substrate oxidized per
minute, which is equivalent to 4.0 absorbance units.
2.3.3 nMswanuidadusastilsdiv

1535u8¢ Lowery ol Bovine Serum Albumin (BSA) Iy standard lasmimindladng
11 0.4 §a8897 16y 0.2 TaRAaI10ITTALRIUNEY solutionA : solutionB = 50:1 (solution A = 2%
Na,C0O; in 0.1 N NaOH containing 0.5% SDS, solution B = 0.5% CuS0,.5H,C in 1% potassium
sodium tartate) varfi 35°C wiu 10 wft Fisr 0.2 Dafiasadsolution C (pheno! reagent) maaly
driuaiiass tudt 35°C win 30 wift 11 le 0.0,

2.3.4 N19111 heme staining Y89 ADH protein 1w membrane fraction

funaumaiiesil ¥iar membrane fraction aandutun 50 lulasniuanusniy
sample buffer uasdufi 60 °C 30 w1 WuBAAI8H198UMaNTaY 12.5% SDS-PAGE Yhiian
laslWisgalaeldnsualwih 5 Saduant] lutraves stacking gel uaz 10 Hadusut] luztiaves
Separating gel It protein size marker 2a3u3WY Biorad %oﬂiznauﬁm phosphorylase B
(101,000 @1a¢%) bovine serum albumin (83,000 Gl’laﬁu) ovalbumin (50,600 @1a®L) carbonic
anhydrase (35,500) soybean trypsin inhibitor (29,100 @188%) WAt lysozyme (20,900 @1a@)
iaasndfaulu staining buffer (6 Taf@as 189 9 Hafiniu 3,3, 5,5-tetramethibengidine, TMBZ
 Wunuea war 14 fad3as 209 0.25 M acetate buffer pH 5.0) lasnisiw w9 ﬁqmﬂqﬁﬁae
Wiy 1-2 'ﬁL’J‘[m @y 60 lulasiasves hydrogen peroxide RN staining buffer 'ﬁﬂ’f 30 wifl Uz

Wuuaulusiuiiniv wgauffisonlasman staining buffer s uduteslilumnauvas 3

ot ]

83805 isopropanol Waz 7 NaRART 299 0.25 M acetate buffer pH 5.0

2.3.5 @M@ DUSDaIlown I5al ADH Uaz ALDH ﬁqmwgﬁgo

¥ membrane fraction vasiansarndy 10 lelman @2 KUS, KUSS, KUB1, KU84,
KU102, KU108, KU111, KU112, IFO3284 ua: saeki s Taszvnensinvanenlod ADH uss
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ALDH mnﬁummﬁnmmﬂmaﬁuwamu‘lmﬁ“qmwfga la8n138 1187 membrane fraction

v oo

W treat fiaunnil 30, 40, 50, 60 Uax 70°C WIn 10 W UFIIATIZVM residual activity

(3) Hafilazuy
3.4 Arusurinlainnsimarafinatsouacaniavadrnsw

nnmMTEansmindy A, pasteurianus KU108 uvnwanaiadi3elasld SDS anudy
T 0.5-8.0 Hafiniueafiadday wuifianudutuwuss SDS AL 0.5-5.0 Hadnsudaiadans &
dofimusnaigldanudutuasszanm 200-300 Taladl uazfinnumdudu 5.57.5 fadniusa
faddes Defimunaniyldanududuacyszana 100-150 Talafl Fannlalafiaininaig
nalasudsudomisasnseaniinaiudndas  dwfienududures SDS iy 8.0
fadnsudafiaddas liwudefiniyldoudasnnanuiududindngaiuly gudadenlalai
gaadu TNt Ra: 30-40 laladl Rausnadanaalaussinrsiinasnlsmasdian
TasTWisda WsuAnuiy parent strain souaaslunInd 2 Sawuiinsls sps liaansn
wilsnihWiiensgymossmaaiiavaaia A. pasteurianus KU 108 Ifathamuysal Waflans
1ﬂutw71:1’1wmﬁﬁﬂ'aau"ﬁuaﬁﬁmﬂmaﬁmt;m HamaanRIUNIINAS8IDS Sievers uaz Teuber
(1995) #lédnwn plasmid profile maar‘ﬁvmfwémmugﬁuun‘lﬁmnm:uaummﬁm‘fwﬁumu-g'lu
ﬂ‘s:mmsJasﬁul.l.a:a’mwafuaum'hsm'"nuL%aqné’ﬂmﬁaﬂummﬂﬂmﬂunm 18 \fian waznn
3 tHau  ENAUENWAIANA wudmnmuﬁuﬁﬁwmaﬁﬂﬁmﬁm Farudorwaaiiafisedolas
Wanuanld acridine orange (AO) lagthAusuwimunsas 60 firwmsinaadadisenish 6
"ﬁaﬁunwaawmafzmmﬁaiauﬁq@umgmlummsmm potato medium UulaontsivtnGan
AMaTTBULRzg NN IIIANWIN 24 lus dredmwuiudaliues 20 lulasdas ldlu
W38MIMNT potato medium T acridine orange Wty 10 lulasniudafaddas Usuras 2

fadfay nng 24 Talus widsanuiiravwazgupitIIANINATY 10 AT IR TN

'
=

Fudafidumamnaaladiinsf 10 pdsandisinnde 0.85 Wafidud Ralwldtsunm
wRdfmunzau (30-300 laladl) Lﬁaamnﬁam‘%rﬂﬁﬁﬁunmmnﬁ'\tﬁvmﬁaﬁﬁmwm‘iumn ga
LWﬂfﬂL%ﬂﬁLﬁﬂ%ﬂdUﬂ 0.1 UadRas Lnﬁlﬂ‘uua’m’ﬁu'ﬁd potato medium ﬁ.ij bromcresol purple
lazianivan 4 % ﬂuﬁqmnqﬁua:nauﬁmﬁu wuiRanadean 1710° Hlalaflwdpuuaims
Goads 52 laladl LLa:YJnTﬂTaﬁmminas"wnmhﬂﬁam@lmnm‘saﬂ?iuu%mmngum%amn%
haduiiniss  JoduAnBenyn 20 laladl Wesnansnwaalaioufisunuida A
Pasteurianus KU 108 (P) faildenunisiwaialadige douansnalunind 3 wuiidausw
ol 85,86 war 87 Lﬁmmigrymumammaﬁmﬁauaugmﬁ Fynmaiwataiadielan
15 SDs fulia A, pasteurianus KU 108 wuiwsaiafiduwalngnit 2.3 Alans gnmﬁmﬁw
MLﬁﬂmigrgma'uaawmﬁﬁﬂ'lﬁqm'hwmaﬁﬂﬁﬁmmmﬁn H1manndaaNUMINAR8I189 Ruiz-

Barba wazame (1991) Adnwwanaliadl3elwie Lactobacillus pantarum laglia1s novobiocin
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