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Escherichia coli|M2| Streptomyces coelicolor A3(2)2]

acetyl xylan esterase
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Streptomyces coelicolor A3(2)2] acetyl xylan esterase -2 A= Escherichia coliol] 3233l 1 T3 JA-S A}

3t ol & $13to A AA DNAE PCREFS

Falo] A3 PCR AHES) 971N DL 24 A3

1,0087] 2] nucleotideZ 74 & 3}1}9] open reading frameo] £ 32 8151 3, o] A2 3357) 9] ofm|xAto 2
o] F-o]7l ¢ 38 kDa2] AL AT AL 2 o5 5 AN o] FAAL] A7) M DL Streptomyces lividans
9] acetyl xylan esterase2} 98%2] A5A & 712 o} 1A Y| Escherichia coli (pLacl)o) A IPTG f-X9] 2] 3] F 7}A]
2] acetyl xylan esteraseZ} 23 = ¢l o.»] Z}z}o] Ra}gk-2- 38 kDaF 34 kDao] ¢l o). o] Fo)| A] 38 kDa2] whil) 22
N-Z9] signal peptideS £33 A A 9 o) 31, 34 kDag] A 2 413} 42 8] F d2hd A7) ALe] o]

= Ao Bl AAd oz FAHHAG.
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Xyland S&EQ] Dxylose® T4E THAEHN HauF}
AA s2EA A F2 Bo| WHHATHG, 11, 30). FRAHLZE
acetyl”], arabinosyl”], glucuronosyl”] 52 &35 7HA1 &=
248 Fxo] FTFAZA hard wood9} soft woodol| Z}z}
20~25%, 7~12%7F FHrEo] UTH22). HEgH AE AlEHe] A4
AZE o] FE hemicellulose?] TFAAE FTAAE xylan
2 xylan F=AZF SASHH O 9 W0l dEFolM =
80~90%, HZANME 35%, BBZ 31%, <55 A 15%
¢l Ao dHA Stk o]&E w4t H Ak AdoEN &
3171 918k xylan®] E&8]71eH | xylan® ZH-E xylitol 2
xylose®29] Aol FQ3hA A= oISit). Xylan®] $HH g
235 I8 A= endoxylanase, B-xylosidase (18), acetyl xylan
esterase (24) 59 G4V FQ3ltia RuyEo] ). o]FolA
acetyl xylan esterase (AxeA, EC 3.1.1.6)= Pseudomonas fluorescens,
Butyrivibrio fibrisolvens, Streptomyces spp., Thermoanaerobacterium
saccharolyticum, Caldocellum saccharolyticum, Thermomonospora
fusca, Fibrobacter succinogenesS X3F3F AF Aol BHAE
0™ (2, 22), Schizophyllum communeS} 22 A4 B3l F3
ololl ;= ER gt o] B XTh®).

Streptomycetes®l] 1A acetyl xylan esterase - AH(axed)2]
T2 S lividansS} S thermoviolaceusO X A% ATH24, 27).
£ Aol B AveA®] NUT Zol Zujslrt ZAleH, g
oAle RhE-ol ddd the Tl dEH e Aol LA St
S e Zoll= xylan A7 SAEHH, o] FEL S
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Ividans®] xylanase B} ¢ £ FAIEE Holn HAE
cellulose A3 G S(CBD family 1ol $3tcha 3ch27). S
Iividans2] AxeAT A=) 11 G482 EAo] HauElon
(8), S. thermoviolaceus| 1= BA7FA A E A &3 T,

B A Ao AFAA S coelicolor A3(2)N412] esterase &
Fokslras A Q1A B Eo] Qlgol RIS, ol
esterase’} 7|0l EEZ I V)% olQlol| As}E LE# 2o
gk WolZ] 715 e 2 AR 75E 7 S AR
o3 AL ETH28). kA o APoA =, WAATY acetyl
xylan esterase®} A8} Z~Ed e Ak FAAS AGsie A
AR S, coelicolor A3(2)9] acetyl xylan esterase -
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AYA AREE T 20°CollA EAPFE E Ba= L Q-
S. coelicolor A3(2)°1At). EAE-N-E yeast extract-malt extract
(YEME) B3 x]ol] HZ3}a 30°Coll A 5L vjdFsle] E417}
FE8] AAAEEE SIGth A FAE IAE WEolR &
o] o} FFHl FolA] HEN O F ARSIt YEME %3k
A= yeast extract 3 g, malt extract 5g, - 1.7%5 D.W. 1L
o w9 & w7 IEH3IL 2ml9] 2.5 M2] MgCl, - 6H,09}
20 m1} 50% glucoseE F73te] Azt

S. coelicolor A3(2)9] genomic DNA £ A8 T4 &
7] 918k FHdo] eS| 34% sucroseS 37FeF YEME HI <

o
H)|oF
Holl M2 AYkE FAE FES] HFSIAT 30°ColA 293t
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Table 1. Composition of PCR solution

Composition of PCR Volume ()
10Xreaction buffer 2
(10 mM Tris-HCI pH8.3, 50 mM KCL)

25 mM MgCl, 1.2
1.25 mM dNTP mix 32
RNase 0.1
DMSO 0.4
Tagq. polymerase 0.1
Forward primer(100 mM) 1
Reverse primer(100 mM) 1
Deionized water 9
Template DNA(25 ng/pl) 2
Total 20

L 5, AT 71(13,000%e)E ARS8t TEAIE TSt

F293} W3 ARS-E E coli= NovaBlue™ competent cells2}
Tuner™ (DE3)pLacl competent cells (Novagen, USA)yS 43}
ARSI E coli= @Y A (carbenicillin 50 pg/miF} tetracycline
15 pg/ml -2 carbenicillin 50 pg/ml¥} chloramphenicol 34 g/
ml)7} 2718 LB brothollA] vl 5153t}

PCRE 0| &2t axed &S

NCBI GeneBank (http://www.ncbi.nlm.nih.gov/BLAST)ZHE], S
lividans2]  axeAS} ©19} 3-S3f= S coelicolor A3(2)2] open
reading frame (S. coelicolor cosmid C-75A)°1 th3t FHE AU
Ol THZE S coelicolor A3QZEHE axed FAAE dh}e] PCR
AR A FAlo| WEA7] 7] $181d start codonT} stop codon
o] PCR 2HE9] &F Tt YX|31== PCR primers A 21310

axeAUP : 5'-ATG CGT ACC AGT ACC GGA CC-3'

axeADOWN : 5'-TCA GCC CGC AGT ACA GGA CAC-3'

Genomic DNA+  Genetic Manipulation of Streptomyces<]
procedure 4l WA FZEATH(10). ©JW] spermidine-HCI 32
gL ekttt

PCR %738 Table 17} A ¥HE0] AME3IATL, 95°ColA] 5
52 DNAS WAAIZ &, 95°CoA] 30z, 60°CollA] 30, 72°C
oA 1o FHFE 358 WHESIAL(13), vRATe R 72°ColA
15% Bt ¥REAIZ]1L, ¥hg-E-& 4oCel] HA3I3ATt.

axed E2Y L &0l

HollA] doJx PCR AHE-S pETBlue-1 AccepTor Vector
(Novagen, USA)9ll ligation Al7]2L E. coli NovaBlue™ol &2
A% A A olw) AL W AF A AAS Wl
weith P2 HE FAE carbenicillin (Sigma, USA) 50 pg/ml,
tetracycline (Sigma, USA) 15 pg/ml¥} X-Gal (Promega, USA)
70 pug/ml, IPTG (Promega, USA) 80 puM©] #7}El LB agar plate
of = 3k & 37°ColA] 15~18A17 H¥3lda Ale] 22y

Kor. J. Microbiol

= AZF plasmidE 7HA1L e FF2 AE3IAT)

FAHEd N F2YE A A|(carbenicillin 50 pg/ml,
tetracycline 15 pg/ml)7} 7FE LB brothol] i1, 37°Col| A
12~16A17F R ] K150 rpm)3FATE. Bl %48 13,000%goll A 13
7+ AR FAE 398k alkaline £33} sodium
acetate S F3l ANZF plasmidE FE3F9TH?20). ©] A=
3t plasmidol] axed”} AJEFHNEAE Lotr 7] 938l EcoR 1
(Promega, USA)Q.E A3t} A|gaie] whg-2 A|Z3] e
A Aol we} 35190 agarose geloll A7|9E3te] 1 A
£ 3G

Nested PCRE F3H] axedE ER13817] 918, axed®] start
codonZ:9] ©F 300 base pairs: 5FE 4 U= primers AZ S}
At

axeAUP' : 5'-GGN GCN TN GCN GGN GGN AC-3'

axeADOWN' : 5-TATTGCN GG GTN GG GG-3'

PCR %7 ¥ thermal cyclere S¥oll A&t Woz A|d)s}

it

ANZF plasmidoll A T7 promoters} axedS] o5 HIgko]
3t §AAF Wdo] 7ladA], e v WEke 2 S0zt A
A& FR3}7] 18t axedUP primer®t axeADOWN  primer,
pETBlueUP primer Z12]3 pETBlueDOWN primer (Novagen,
USA)E ©ol-8&3to] PCRE T 3FATE axedUPF axeADOWN
primere oA AMESE primerE AME-3}$ 3L, pETBlueUPH
pETBlueDOWN primer= pETBlue-1 AccepTor Vectorl] 33l
RS A= Azt ARSI, 11 VM Ee vt 2k
pETBlueUP : 5-TCA CGA CGT TGT AAA ACG AC-3'
pETBlueDOWN : 5-GTT AAA TTG CTA ACG CAG TCA-3'
Aurgks A43)7] 918k pETBlueUPS} pETBlueDOWN
primer, axeAUPS} pETBIueDOWN primer, axeADOWNS} pETBlue
DOWN primer, axeAUPS} pETBlueUP primer, axeADOWNS}
pETBIueUP primer, 12|31 axeAUP$} axeADOWN primerE
PCRE 93t primer set> 2 A 3}e] PCRE AP35 PCR
Z71 3 thermal cycler= 919} T3 o2 AlS3}ST

FEXte| Y

axed7} A4QE A Z3F pETBlue-1 AccepTor plasmidE
Tuner™ (DE3)pLacl E. coli (Novagen, USA)O| &&AAS3519 )
TFEL LB brothol| A ¥k IPTG (0.24~1 mM)ZE T &
FE F=stanh FE BiE e 1A FEAE Laemmli®]
Hi o] w} SDS-polyacrylamide geloll Al 7]958to] 8elal
th(14). 4 Lol #HE 253K Sonics, USA)ZE Thfiste] Al
X FZHE TS &, FH1E Aol 2xsample buffer (100 mM
DTT, 2% SDS, 80mM Tris-HCI (pH 6.8), 0.006% BPB, 15%
glycerolyS E3le] 95°CollA] 5837+ X2]5F3th SDS-PAGE=
4% stacking gel?} 12% separating gelol| 4] =3 = AT} 90 voltol]
A 302, 120 voltoll 4] 604 &t HHAIFATE S A
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Fig. 1. The purified genomic DNA from S. coelicolor A3(2) and the
PCR product of axeA gene. (a) Genomic DNA from S. coelicolor
A3(2). Lane 1, MHind Ilmarker; Lane 2, Genomic DNA, (b) PCR

product of axeA gene from S. coelicolor A3(2). Lane 1, 100 bp DNA
ladder marker; Lane 2, Eluted PCR product.

marker=% prestained SDS-PAGE Standards (Bio-Rad, USA)E
AFg9t.
A2 Y g

S. coelicolor A3(2)2] axeA 22

34% sucrose”} FHTE YEMEWIA|O|A 2U7F wjgdE S
coelicolor A3(2)°14] genomic DNAES FZ3}t}. 53 DNA
£ 0.8% agarose gelollA] <13k Ay} ¥lw3] 753+ genomic
DNAE QI3 4 QATHFig. 1a). ©]Z2A £1]1E genomic
DNAE F3 05 3} axeAd] e PCRS 331l 1 2
7} oF 1 kb] PCR bandZ BT 4= UATh(Fig. 1b).

PCRZ FZH aredw pETBlue AccepTor Vectors} AZ23}3L
E. colidl BARAZAZ A3} 12719] A colonyE LS = 3
Atk o]FA Aol 2 colonys©] axedE 7HAAL JEAE
1t -4 FA colonyZH-E plasmidS 2|59, AlSH
490 A2E 5319 plasmide] 2715 H3IH Y. pETBlue-1
AccepTor Vectoroll= 3P| EcoR 191 Wid ATt 2915 7px|31
AOIA] EcoR 1 o]8-3te] Aedd A9, PCR AHEo] 4o
A YA B BrolE oF 3.4kbe 2715 YERHAYE PCR 4F
Eo] AlEold Aol oF 44kbe] IVE YERdY B 4
Aol Aol M plasmid AHA S Z71= 3.4 kb3S ERI8HAL
(Fig. 2a, lanes 2, 3), 84 colonyZFE E&]H plasmidd] Z71=
oF 44kbS VAT F USATH(Fig. 2a, lanes 4,5). B3+ aved
o] ¢F 300 bpE SFF 4+ U= nested PCRES A12YgH A2
M= &Y 2E2URRH 29 plasmids FH 2% AHE-St

S. coelicolor A3(2)9] acetyl xylan esterase 24} && 85

123 45
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Fig. 2. The insert check by restriction enzyme digestion and nested
PCR. (a) EcoR I digestion of pETBlue with and without axeA insert.
Lane 1, MHind lImarker; Lanes 2 and 3, pETBlue; Lanes 4 and 3,
Recombinant pETBIlue containing PCR product of axeA gene. (b)
Nested PCR reaction of the purified recombinant plasmids using
axe AUP'primer and axe ADOWN'primer. Lane 1, 100 bp DNA ladder
marker; Lanes 2, 3, Recombinant pETBlue containing PCR product
of axeA gene.

tetpromoter

T7 promoter

Fig. 3. The PCR primers applied to confirm orientation of insert. 1,
axeAUP primer; 2, axeADOWN primer; 3, pETBlueUP primer; 4,
pETBlueDOWN primer.

& PCRE
o] ¥A4d
el & o, &
L axed7} AF 1:] 5l
a AATh
124 PCR 4H=9] cloningol]l M 2 Wakde] &<l
of FaAHERE, 2 A= A colonyRFH dojxl
AZF plasmidol] A avea7t AAPE BFE ZABIATH
T7 promoter®} axed?] #TEWTFo] M2 FUIA] Z& ut
g WERIRE FQ13}7] 95)ed 4579 primer (pETBlueUP,
pETBIueDOWN, axeAUP, axeADOWN)S A A3 2gste] o}
3t primer setE A3} PCRES Al3Y3}AthFig. 3). Table
2014 R wie} o] pETBlueUP primerS}t pETBlueDOWN

g ZAgolgk Ul = oF 300 bpe] PCR 42HE
& %ﬂr%"‘ T AUATH(Fig. 2b). °]Fe] AHeS F
FgE Fatel doixl 12709 #A colonys
AZF plasmidE ER3M IS 1T
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Table 2. Amplification of axeA using different sets of primers

Primers #4 #8

pERBIlueUP pERBlueDOWN + +

axeAUP pERBlueDOWN + -
axeADOWN pERBlueDOWN -
axeAUP pERBIlueUP -

axeADOWN pERBIlueUP + -

axeAUP axeADOWN + -

primer, 18] 3L axeAUP primer®} axeADOWN primerS ©]-&-3+
PCR A= 7|F0 8 A3 Hladte] gred7} AEFO 2 A9
colonyS TEE 4 JTh o] TF9} AZFE plasmidS 2}
7t A Z3HFH49} pAXEAMAE WS iTh =k wk ek
o7 AJE #F3¢ AZEF plasmide 2Hzb Qx5 487
PAXEA#8E ™3I tH(Table 2). 12709] EAAEA = 7ie
axeA7} T7 promoter®] ZHE MIEE AU ] Wko =
A w5 i SEE

A9E DNAS G7IMES B8 AT aved= F 1,008 bp
FEULE=E TSI S, coelicolor A3(2) cosmid C-75A
9} 100% YAIBHH 8. lividansS] axeASt 98% “$EAS 2= A
© 2y HThAE HAA)).

S22 d E FHXte| Ue

aveA7} E. coli WA AHEEA 9] RS B1517] F3lo]
PAXEA#49} pAXEA#8S THilld W8 50 Tuner™(DE3)
pLacl E coli AXZ FAAZ3IL IPTGE 75t HAPFSS
ARSI 1 A3} AR pAXEA#S BA3Rs TF(#4-1)
ArE AEE Tids ddshs Ao #FHATh 1y
PAXEA#8S Hf3l= dF#s-1)olAe= 50 uMet 100 uMe]
IPTGE /It AlZeo] ddss vl g 913 4 ¢l
AchFig. 4).

I #FH-1014] FEsE gde] mv)E 742} 34kDa
7} 38kDas] F 7HX|elH] o]&9] A & E coli®] AT
Ak PTG 7} F9] AIZE Bl webr] M= o2 Aoz #
LA 0D, =02 %9 lag 3719 IPTG7}F 74 38
kDa®ro] A=A RHALE RIAA]), ODy,=0.5 X2 log 47471
e IPTG #7710 28l -4 34kDao] F2 AibE Tz} A7k
o] ZF=|EA 38kDac] Zo] A= F 34kDa] THiA
< IPIGE F7FhaL 2AI3F Fol| =835k dAoA] o]n] W&y
o4 e AoR Tl (Fig. 4, lane 3), 38kDa®] Tl A
& 3AZ Foll 83 FAlolE 2 o AAE Ao K (Fig. 4.
lane 4), 4A]ZF Fol| 4285t 7ol =(Fig. 4, lane 5) 38 kDa¥}
34kDa®] @ do] BT 7 Aikelo] Qe A& IR T 5
AR}

E. colifl| M 281 El AxeA
B 239 pAXEA#A TEE 5= Qe AA| AxeAl] =7

Kor. J. Microbiol
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Fig. 4. Production of AxeA at exponential growth phase in the two
different transformants. Lane 1, SDS-PAGE standards broad range
markers; Lane 2, #4-1, at 0 h; Lane 3, #4-1, at 2 h; Lane 4, #4-1, at 3 h;
Lane 5, #4-1, at 4 h; Lane 6, #8-1, at 0 h; Lane 7, #8-1, at 2 h; Lane 8,
#8-1,at3 h;Lane 9, #8-1, at 4 h.

The transformant #4-1 harbors the pAXEA#4 in which axeA is
inserted in the right direction to be controlled by the T7 promoter,
while the transformant #8-1 harbors the pAXEA#8 in which axeA is
inserted in the opposite direction. AxeA production was examined at
different times (0—4 h) after IPTG induction for each transformant
during logarithmic growth phase (OD,;=0.5).

5 olu|=gt )] From ALbs 3he 38.3kDa (1,008 bp,
334 olu|x=2h 0 & SDS-PAGECIA &g whilde] =79} A
o gXghc}. webA 38kDag] TS AxeA T Aoz
FA8  AATHFig 4, lane 5). EFF 34kDa S lividans)
HFdol] EA5hs HdH MAEL] acetyl xyan esterase®] A
I LAGHTHER). ol A Aegh vie} 3ho] o] AelA F2YH
FHAR= S lividans®] acetyl xylan esterase 2R} A9l AX|
gt} wheba] B 34kDa HA] AxeA A Floltt o]
St A7t Uehd 4 e AL E coli®] signal peptidaseZ} 3
AE AA] AxeAQ signal peptideS S12131] A AT} w#<21
Aoz AZ3AT). Signal peptidase”} lag A7l ALFEA]
23k7] Wil o] Al7]ell= 38 kDad] WAl AxeATto] Aikx]
A1, 0]F9] log A7 signal peptidase”} AY4F= 7] wf Fol
34kDad] $4%E AxeAo] AitdE Ao E AZtEAT} T3 signal
peptidase &-do] ZHF THE AFA AxeAS FA3] 5]
e FFH3AY AAH 2 signal peptide®] FH ol <5t
feedback 2}-8-°] A E o] 38 kDao] FAlo EA5= AR F
Z5)a ok

Aol A el ds Eets Wl 37FA 712K (Sec-
dependent pathway, signal recognition particle-dependent pathway,
twin-arginine-dependent pathway)°] @& A .o (21), T
AEL AxEs B3l R=E EvlE s 1A5=
signal sequence 3 signal peptide® 7FAIAl HTH7, 19). ©]
signal peptide= EHIGW do] Mxuhs #Fsle] E0E o
signal peptidase®l] 2J3 A|AEH(3,5), o] A A EEo ZHE
mature protein®] WEE=4 B3I A ATH4).

olFoA FH ZHZE= Sec-dependent pathwayZH ©]= type I
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CLUSTAL X (1.62b) multiple sequence alignment

Signal Peptide Matured AxeA
MRTSTGPRAS SRILRILASG UAVTALAAAG TUAAGAAPAQ AAACNGYVGL TFDDGPSGST

Fig. 5. Deduced amino acid sequence of the AxeA protein of S.
coelicolor A3(2).

signal peptidase$} 24 ##Ho] ST} Type I signal peptidase
= AMxzdtel] Z3E FE|9 endopeptidaseQl ] Sec systeme]
translocase9} Al 1 X1$ttt. ©]21 3 type 1 signal peptidase=
serine proteaseZM YSAH|Z 2] P (prokaryotes)-typed} TS AL
9] endoplasmic reticulum (ER)-type2-Z U o] ZITH?25). P-type
9] signal peptidase &/Jol= serine?} lysine FH717F Z4=2I<1 1t
A ER-type] signal peptidase Aol serine?} histidine 2+7]
7} B olgkal A L2m(26,29), BAFHY or=At A
Al ME fFAMSS UEaL s Ao s deA Tk6).
aBEE 2 AR HHEE AxeA ©)Ho] 27t 34 kDadt
38 kDa2] F7H9] protein®.Z FRNH AL HIE o] HEH type
I signal peptidase®] ZH-8-& WA o]kar & 4= Qlr}.

olgfet F42 WA AxeA?] signal peptide A1 EolA = &l
g 471 AR THSAANTS] signal peptide@] HirA Q1 ol
£ 25.1700]3(9) 1ZFAATY F9= 2.0702 BaE o] Tk
(12). ©]2I8t signal peptide5-> F= N-ZT} C-4Tho] AZFH]
o] 9J31(15), signal peptidased] 2J3] A2 AEA|= HE2
ofieAt MEE FASE R EA% A3, (Ala-X-Ala)2kal 3f
= 3o EAgto] FRIFATH16). ©]= signal peptidaseol] <]
3 ZAHAe Fi2Y -13 3 FE X ofv|iilbe]
alanine®]Zt= AL vt} vE B A3\ S coelicolor
A3(2)9] AxeAZ GAISHA= RBAAE, SEEYH aved®] A7
EEFE opidt MEE d S A N-2He] ofriagl A
Fol S. lividans2] AxeASt BF TLES AT 5= AATH23).

S. coelicolor A3(2)9] acetyl xylan esterase 24} W& 87

weba] 2 AFolA WAE S coelicolor A3(2)2) AxeA AT
A GAl Nk B 417]9] o= qko 2 o] o] signal
peptideZ 73 om, —13} -3 o}v]=qke] A Fo] alanine®]
Ao g u|Fo] £ colio EAS= type 1 signal peptidase”} T+
HE AxeAS AT 4= 2lom 1 F9]= alanine 417} alanine
42 7] Ateld Aog FAs B F7F AUATHrig. 5). S
lividans®] 73515 aved B5F ol xyl49] signal peptide &
Al 417R 9] opH|Ako & ool 5ol BFeA] UTk(17). 41 719
oAt X1719) BAES AL 44kDao] HEE AW
AxeA®] ZL7]E 33.9kDa (383-4.4kDa)o.E AAFEo] SDS-
PAGE®] Ueht 34 kDadt Ao A3 o] $HE AxeA &
WAL A xFEAT HjgA A B HEEJATKL). o)de] 4
=L S coelicolor A3(2)2] acetyl xylan esterase A7} E.
colidlX] WHETZIE E coli®] signal peptidased]] <J3l <1244
I AT AE AxeAS HIEF AR HJYA|T S, coelicolor

A3Q2)lA 9}t TdE A FaL it
HAtel &

o] @~= 2003sPd%E T=thstal thefdytrle) Ados
TE A

i
AT

e
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ABSTRACT : Expression Pattern of Acetyl Xylan Esterase of Streptomyces coelicolor A3(2) in Escher-

ichia coli

In Suk Lee, Seock-won Youn, Sang Oun Jung', Chung-Hun Oh', and Jae-heon Kim*
(Department of Microbiology and Medical Laser Research Center, Dankook University, Cheo-

nan 330-714, Korea)

We cloned a gene encoding acetyl xylan esterase(aveA) of Streptomyces coelicolor A3(2) and studied its expres-
sion pattern in Escherichia coli. The full sequence of ave4 was amplified by PCR. Sequence analysis of the
PCR product revealed an open reading frame of 1,008 nucleotides encoding a protein consisted of 335 amino
acid residues, with a calculated molecular mass of about 38 kDa. The base sequence showed 98% homology to
the same gene of Streptomyces lividans. Two different kinds of acetyl xylan esterases were produced in Escher-
ichia coli(pLacl) by IPTG induction; their molecular weights were 38 kDa and 34 kDa, respectively. Of these,
38 kDa protein seemed to be a total protein holding N-terminal signal peptide region, whereas 34 kDa protein
seemed to be a matured protein without signal peptide which was produced by peptide bond cleavage between

two amino acid residues of alanine 41 and alanine 42.



