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CHEHO| xylA T2 RE| 2ojo| =H EN
ey - S8 - T - ofel 7t
A%djsta sshatt

Z8  ylA 7] ZEREPGNA ZHFLE 2AVE) Hete] mid FAXe] Z2RE (P9t lacZ FAAE
DAY Poyl-lacZ §3F FrRAAE A28k xyloseol 213+ B-galactosidase AA4te] 24 gAE AT xyld T2
EE F915 2Edt lac ZREE}L Qe D8AGY lae SHE AES] pMC14030] EF2dA1A pMCX191& Al
2Fato] reading frameoll W87} 91 Pol-lacZ &3 3RS wHe e o] WE A Pyl-lacZ GRS 223 ¥
A=Al el pLG339ol F2YAA pLGX191S A2ttt 7] SeAm| =5 miA Me)F<) DH779) ¥
ARENA Pyl-lacZ §3F 8400 B-galactosidase®] FHZHE =AM A7 xylose F%0 BE #%, glu-
cosell o1h LA L cAMP| 2% AA A S To] GUALY A AR BHAZE e ALe 1}
Ehlidich. pMCX1917} pLGX191S o]§-8tod fAx} Fojk G312 B AT BA$o ©pE o)} A% Fgich
wlA T2RE] B 2HG9E 3] 98] FERFHAA AF -209 bpE £33 midA #3212 pUCL99l 2
2IA1Z) pUX300iA ZRRE F-97 BEAEEH WEES Alzsle] AeRo drMEe ) o8
FEAE plA T2 REHE 717 miA §d4004 xylose isomerase?] W3S AL Al WA AQAHA 166
bp 1] A& AEAIZ pUX3LY pUX329) 9 pUX303} 853 @ b 1ol v —120 bp o) 4ke]
A& AEAIZ pUX337 pUX34oll Al ZHE o vls) oF 30% Fa2) 2d8L B} E3 pUX333} pUX340l A
i xylose Fr2A] cAMPY) o]3t & R gate B 4= giich -59 bp ©)4de] ¥-917F A9 pUX359] A$ole
A mlA Az wdo] dojuix] skt old Ans Bl gyid TEREWY TEF-AE 165 bpoll A
—59 bp Atelell EA3h= Ao G EACE(19964 82 224 H<r, 19961 1049 59 7))
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Mol A xylosed] WAMAZE B A Tate) Ex)
3}= xylose permease (xyiT)ol 23] A E 2] 2] xylose7} Al
FU=Z 5459 xylose isomerase(xylA) 93] xylulose
2 0|43} dAr}. Xylulose:= xylulokinase(xy!B)$ ATPo
9] 3| xylulose-5-phosphate® 141315 o] QeI 32 & 7
A tjAbE T

Salmonella typhimuriumo| A xylose®] iAol Toddt=
4 A FEde FARSE IT, 1A D xylBo)
o ol fFHxte] LHE A= xylR(regulatory ele-
ment)°] 7 eHECZ FAlHol AUt David 5P
xylA, B3 T 3% Wo|F7} dAld| AFYP oz Bxge
A4S TS o] F FHAEC] FTEY dlRl 2
Z2HE& ¥ Aolglm FAaEch. Shamanna$t Sand-
erson< S typhimurium®] xyl Wo|FE Euldte] F
xyl STAVEE o] 83 FRA] AYow y»id B2 T}
R AHEC 93] ko] 2E L Withs ARES RVl vt
Ao Maleszka T2l o8l i wld FAA) S
typhimurium®) xyl ¥ 0]l conjugation Al A ARAS &
Qo =2M thgdito] S. typhimuriumsy 732 oFo] F=H&
WE o8 53190

AR glA FHake] Bz A e yiRe) 43
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32ka] 2}
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& Aoz A eH hiA T e 7
E22) xyloses} 74 cAMP7F 24291 a9EA UL 39l
g ul qleh. 2 At Me gt el mid KA el ol
oJM mlA ZERE JolAe] FFE XA st
wlA Z2RE(Poyl) 3790 lacZ 7272 AUAIA

Pryl-lacZ §F FAAE A&t xylosedll 98 lacZ &34
o] HHATE ZABINOH xyld Z2ZRE RHE BB

AEAA mlA 7] BRARE 2Aete] L2 e
A 22299 XE F45) Fote] B 48 AL,

===

Mz 9 g
A EZ Y HYX|
B AFo]| Alge #F ¥ Zetan=E Table 13 2th
Al

AFE2E IMI09E AHE3I o xylAd WolF2

DH77& M3kt

N7 oS AAuRQ Luria-Bertani(LB) v]<)
Zglan|= FZo= LB £ Terrific broth"E A8319)
o FAHET AdS 984 = MacConkey agar(Difco
Co.)oll 0.4% xyloseZ %713 MacConkey-xylose/lactose
dHH AR E AR 34 SHSAHES fEAE
0.4% xyloseE 713t LB vi#] %2 ZAuiX|Q1 Davis
Mingioli(DM) ®jA|"el] &40 2 glucose WAl 0.4%

i

2= 1 E. coli, xylA promoter, xylA promoter-lacZ fusion gene, xylose isomerase, £y/A gene
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Table 1. Strains and plasmids used
Strains Genotype or phenotype Reference
E. coli
JM109 recAl supF44 endAl hsdR17 Yanisch-Perron
gyrA96 relAl thid(lac-proAB) F' e al®
[traD36 proAB" lacl lacZAM15]
DH77 xylA; NTG mutant from JM109 Roh and Rhee”
Plasmids
pMC1403  Ap', APlac, lacZ, lacY, lacA Casadaban et al.”
pLG339  Km', Tc' Stocker et al.®
pEX11 Ap’, len2, xylA Rhee ef al.”
pUCX191 Ap', Pyyl-lacZ This study
pMCX191 Ap', Pxyl-lacZ-lacY-lacA This study
pLGX191 Km', Pxyl-lacZ-lacY-lacA This study
pUX30 Ap', xylA, lacZ This study
pUX31~35 deletion series from pUX30 This study

glycerol, o}7] =4t 50 pg/m! 2 thiamine-HCl 2 ug/ml-<
A7kste] AHESIAAT) Setam| =] A I A& 9181
100 pg/ml®] ampicillin(Ap), 20 pg/m! kanamycin(Km)
9 10 ug/ml tetracycline(Tc)-2 F 9 w} sjx]o] A7}
stod ARg-3HiTh

DNAS| #2| ¥ YZXE

gt o 25E Eet2n|= DNA] %2 Birnboim}
Dolye] #»e) &3t A|gstlon] Zetan= DNAY
g =&AL AsiAE 40mM  Tris - acetate-1 mM
EDTA(TAE) $38& AMS8lo] 1% agarose gel2 30
mAdlA A719F 3o &2 DNA @2 3218 $3)
A= 45mM Tris - borate(pH 8.0)-1 mM EDTA(TBE)
HZFNE ALL-3to] 10% acrylamide gel2 40 mAo|A] A7)
Qs

oG] 3273 Mendel# Higae] ¥™wol ule} 3
3t o Algtas, T, DNA polymerase, T. DNA ligase
Al FEAPE e 204 s

Z2 06 2REAS WEHO M Y HoiMY 24

xylA ZE2RE 9] REZAE WE A2He- 93)A+= Henik-
off HWol| F3) Al33I . pEX13”9 A A FHAE 7}
71 Bglll @& #2]35te] pUC19 ¥ E 2] BamHI #$]o A
PAA SFehAu= pUX30(Fig. 1)S A3t |4 &
gar|E pUX30L CsCl BE 7187) 294 22 AR
3to] pUX30W xylA Z2RE| 72 multicloning ¢ &
Smal3} SstI©. 2 Ahajo] 5'Fo0] H&utho] 511, 3'F0]
E59do| HEE UEJUY. dust Egavs dH
5 ngs exonuclease Il 2.5 wl(450U0) 2 25°Coll A &3
A 30x Ao E ¥kg-9 5 uA-S F31°] mung bean nu-
clease {H8-24(30 mM NaAc, pH 4.6-50 mM NaCl-1 mM
ZnCl-5% glycerol-4 U mung bean nuclease) 15 plol 3
g F 25ColA 3087 wHSAIATH 7] vh3-g 75°Col
A 1087 AEst w3-& AAAZ1 & T, DNA po-

O =
lymerase 2|2 H& YL TE ob2 T, DNA ligaseZ

€00

amn

.
BamMt/Bghl
o

Hinail g gy, mat”™ ™!
Fig. 1. Map of pUX30 for the constrution of xy/A genes partially
deleted promoter and pUCX191 containing Pxy/-lacZ fusion gene.

AZ AAY. olFA A} T2 RE FEEEE 9
xylA o5l DH779] FAHFAA AEA T} v
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2Eo] A&AEE dideoxy chain termination ¥ u}
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Xylose isomerase &4 K Yo A9} Zro] AAAE xy-
luloseZ cysteine-carbazole ) 2|3} 540 nmol| A &5}
Atk Zie FAHGEYE B A A 183
A mgZ 1 umol2] xyloseZ xyluloseZ ©]d3HA|Z
£ 8402 JeRSh

B-Galactosidase 42 Millere] 7ol £l ot
o] Al&iagict. A vl 500 wWE AN FEIA
o] H7tex) ¢k& DM A2 13] A X3l oA S
3 AAZ oS 2-& w2 1 mlll EEAIA 1 F 20 WE
3t Z buffer(0.06 M Na,HPO, - 7H.0, 0.04 M NaH.PO, -
H0, 0.01 M KC}, 0.001 M MgSO. - 7TH:O, 0.05M B-mer-
captoethanol, pH 7.0) 980 p/$} toluene 20 WE &§3tch
o] EgAL 107t vortex TAE wRHE o3 28:CAlA
1083 dEAZ1F 71224 10mM O-nitrophenyl-B-D-
galactopyranoside(ONPG) 200 piE 715t 28CollA 154
7+ vkg-A1 A o] Bkg-lof| 0.5 M NaLO; 1 mli& 7}te] ut
& ARAATIAL 420 molA FEEE ST &L
24 9= Miller G2 413k EA1519

Alok

B Ao AME-3F exonuclease I 2 mung bean nu-
clease, 0-*S-dATP:= Amersham A} A|F<, ONPGe}
isopropyl-1-thio-B-D-galactoside(IPTG)+= Boehringer-
Marnnheim A}, DNA sequencing Kkit2 United States
Biochemical A}9] A1 E-2 283ttt
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E
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Pxyl-lacZ 88 SHEXIE 7}1X pMCX1913} pLGX1912]
M=

lA FARE 7HA 1 9= pEX117E Pvule g A3}

1 T, DNA polymeraseE *23}o] xyld 7+ FAzR 9
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Fig. 2. Construction and physical map of plasmid pMCX191 and
pLGX191 which contained Pxy/-/acZ fusion gene.

o] HEY X3 Hindlll 918 dusto] xyld Z2TE
(Peyl)E 7HX 0.6 kb &8-S Elsgoh pUC199 mul-
ticloning ¥ Smal®} Hindlll £ 9 & Hd&to] gylA =
27y 9Aly AZANA wld TZYE - lacZ( Pxyl-lacZ)
8 FAAE ARG e o] £ A= R =

A0 =g pUCX191¢)2t s th(Fig. 1). olW Smals}
Pvul #$7+e] AANM = frame shifto] 93 Bio)7} Qo]
WA 2= AFHA TN E B8l xyloseo] 2l B-
galactosidase”} =% eFgtrh(dlolel wlA|A]). A
T e PoyllacZz &3 SA%9 Az A=tk
pUCX1919] xylA ZZHXE 315 multicloning ] ol

Sstl F91 2} xylA 2 T E AHF9] Hindlll 298 ddslo]

0.6 kbe] xylA T2 RHE R2|A|A T, DNA polymerse=
HEddo g wedu) 39 lge SHEANA lgc TZEE
FHAAM N 2 794 ZE7A] AAE Z2RE g
B pMC1403"9] lacZ 72 A} ool $x)3F Smal 19
& Adsle] A7) 06kbe mild TEREHE AZAAA
wlA ZREET} lacZo) AAPTEN 2 Y2 g3
pMCX1918 AZ5HAtH(Fig. 2). o] SalAn| =g xyid 2
o]F¢] DH77° ¥ d#27 MacConkey-xylose/lactose
B wiolA Z3A 29 ¥4 f52 dAARFE
Adets ETAv|=g FE3le] ArjgdEoes #Eg]

o}, olu) 5o pMCX191E T EAS; BA7 ™S 7}

J
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Table 2. Expression of /acZ gene on Pxyl-lacZ fusion gene in
pMCX191 and pLGX191

B-Galactosidase, Unit

Strains Induced
Uninduced
Xylose PTG
JM109 48(+21) 45(+17) 68(+09)
pMC1403/DH77 81(+10) 55(+21) 69(+16)
pMCX191/DH77 96(+09) 5756(+15) 92(+11)
pLG339/DH77 114(+29) 53(£32) 55(%20)
pLGX191/DH77 104(£18) 43881(+23) 141(+30)

Strains were grown in DM minimal medium for 8 hours and xylose
or IPTG were added to the culture broth. The culture broth was in-
cubated at 37°C for additional 2.0 hours. The concentration of xylose
and IPTG were 0.4% and 1 mM, respectively. Each value represents
the mean+S.E. of triplicate determinations.

3 Zepanzolth, AEAFY] BAZAS 7H HEo
Pyyl-lacZ ¥ F+AAS 24317 Yete] pMCX1919)
EcoRIZ} Sall #9158 dd3dte] A EAl5 WEQl pLG339¥
9] Tc WA FHx F$He] EcoRI-Salt-$1¢t QZ2AA
pLGX191& A&3s3cH(Fig. 2).

Pxyl-lacZ 8% XX} waio olx|le= SFX Fo{9|
k=gt

Pyyl-lacZ &3+ 54AE 712 pMCX191 % pLGX191&
wlA HolF(DH77)0 FAASAZ FAASTE pMCX
191/DH77 2 pLGX191/DH77& xylose 7t ¢J3) B-
galactosidase”t =S At Poyl-lacZ &3 3=kl glo]
A} B4l w}E B-galactosidase WY EE ZALSE A3}
= Table 29} 2t} 0.4%2] xylose® FEAZSw 184
& ZgkAn| =2 71 pMCX191/DH770) A EAlG Sekx
v=ZE 7}A pLGX191/DH773:.t} B-galactosidase 4]
18% AZ ¢ £ e BT o}t BA¢e AJo|ghE
g9 Hole RAFA vk 1591 JM1099] 7%
lacZ ¥ o)Fo]7] wjF-9)] xylosett 1 mM IPTGol &j&) &4
o] FEHXA Ut F FeAv|E B jgc TERE F-9
7} A=A 7] WE) PTGl 2% B-galactosidase EHA]
fFrEe o] okt

Pxyl-lacZ §3 AAbe] Balgo)] wE B-galactosidase
o] W =Eo] HAs| S ¥v AL Pol-lacZe)
o] Ao EAsHE 28 KA wyiRA Al E 7]

2 Ao A & Fekau| =] o) HA5o
Pxyl-lacZ7} EA3E T T QA Ge] xR FHHAE FH
AAHE gylR 229 ol AuE ©7] il fHA F
o a7} dASHA dehA] &2 A 2ok ol |4
2 AR09 ut3l nle} Zho] Yo yyld FHANM = B2
HAok GMAY] xR FAAE Fekan|=Adel Pryil-
lacZ &3 A A 2-4-310] B-galactosidased Fxdhe
A3 IR Wo)Fel) pMCXI191 2 pLGX1912 |83
A7 A$-oll= B-galactosidaseS AAFS}HA] Qb AP (m)g
1) 502 Bu glR FHA AbEo] mlA FrHiAte] X2
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Fig. 3. Expression of B-galactosidase in Pxy/-lacZ fusion gene
(PMCX191/DH77). (A) Induction by xylose; (B) repression by glu-
cose. After bacteria were cultured in DM minimal medium con-
taining 0.4% glycerol for 8 hrs, xylose or xylose/glucose were add-
ed to the culture broth. The bacteria were incubated for additional
2.0 hrs at 37°C.
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Pxyl-lacZ g%t S™XI0|| M xyloseo|| 2|8t lacZ S M X9
U R T2} glucosed]| 2|5t WsiN| E1}

REAF KA Pryl-lacZ 8 FRARAE 711 A3
< pMCX191/DH77& ©]8-3}e] xylose ¥ =2 =E B-galac-
tosidase®] WHF=9} glucosedl] ¢J3F AP ARNE x4}
A3+ Fig. 39 Z2th Xylose 5571 0.1% 7= B-
galactosidase &4 °] F43] 7131th7} 1 o] F A3t &
A F7h8 RAFANFig. 3, A). DM il FAAZF
£ HJZshe 821 w3 T 0.4% xylose$} glucoseE &
L E HUbste] 2A17F O] wiggt U2 B-galactosidase &
4E SAHS A glucose F=7F 0.2% oA A9 xy-
loseol] ©| 3t B-galactosidase®] A FE7} & 20% FF 2.
2 A= AH(Fig. 3, B). 01 U9 A 1A 240
¥ vk 2 glucosedd] 23] o]3HE JAE W= Ao
CEAnR=

Pxyl-lacZ g8 SHXI0|M glucosed| 2|5t lacZ Qts{od
Holl o|x|= cAMP2| 238t

Pryl-lacZ €% TAANA  glucosed] %+ B-galac-
tosidase®] A AA] Fd2 Table 3014 E F 9%o]
0.4% xyloseE H7}3t JellA 0.2% glucose 371l <))
B-galactosidase &4J¢| xylose ©= 7ol H]3) pMCX
191/DH7791X & 20%, pLGX191/DH779| A& 15% 4%
o2 9y oA 234 YRR o7]o) 1 mM cAMPE
718k 7% B-galactosidase &4do] pMCX191/DH77) A
= 77%, pLGX191/DH77N & 52% o2 AA7} 3
A (derepression) = 1t}

Xylose?t cAMPE T Al 713 9o = xylose T
71410l B)3) pMCX191/DH779) 749 134%, pLGX191/
DH779] 7% 145%% F%5%% 35 RoFdo. 19
1} cAMP &% H7}A]9+= B-galactosidase A4ke] §-%7)
o= eFget.

olgigt Ay

8 FAPE o A et

Table 3. Effect of cAMP on the repression of B-galactosidase with
glucose on Pxy/-/acZ fusion gene

B-Galactosidase, Unit

Treatments
JM109 pMCX191/DH77 pLGX191/DH77

None 61(+13) 83(£ 11) 92(+18)
1 mM cAMP 57(£20) 80(x 24) 87(+23)
0.4% Xylose 65(+17) 8238(+105) 6930(£45)

+1 mM cAMP
0.4% Xylose 55(+31) 6155(+ 50) 4778(+35)
0.4% Xylose 63(x17) 1256(+ 33) 709(+21)

+0.2% Glucose
0.4% Xylose 79(+22) 4747(+ 45) 2519(£75)

+0.2% Glucose

+1 mM cAMP

After bacteria were grown in DM medium for 8 hrs, sugar and/or
cAMP were added to the culture broth at a final concentration
shown in table. The culture broth was further incubated for ad-
ditional 2.0 hrs at 37°C. Each value represents the mean+S.E. of tri-
plicate determinations.

A9 A FHAAE B8 SV =9 gl FAR
T 2e AEE JehSth? Xyloseoll 913 &, cAMPo
o3t o)3HE A9 #A E xylose F=A] cAMPe <%
= EE3 Tl A FHR A9} v 2 Payl-
lacZ &% FAAANME dojy2E cAMP, xylose ¥
IR A} AHE ] ZHE-H-917} aylA FrRAALe] ZEHE] R
¢l Aoz AT, cAMPE xylose®}t $HA xlA HA
2o 2ol QoM xylR 7 Rfe] EAstel Fad g9E
A(effector) 2 23S & 4 Ak T G490 FEFHA
Al cAMP AHA7} xylA R Z2REGOA AA ac-
tivator24 &L 1A K3tal xyloseE FL/ET T
IR AHE o3k -] glo] B <Ql coactivatorZ4] 2t
4% 2o AZtdd.

BEAZE xylA T2 RE{S| §4

2R AR 2] EA 3} lA xylose2] 52 cAMP
o 9% olgE JAHA R FEFI F9 2E7|F
wlA TERE] oM dojUBZ o] T2 HE 9] o] B9
oA ZHg-& =32 FALELY] HEte] pylA ZEREE B &
Ao g A&7l WE pUX3L, 32, 33, 34 2 358 A=t
o 7t mlA Z2ERY REZAE A AEHAE A
g Byoz 3913k A3 Fig. 49 Zton LR AL wWE
& xylA ¥ol5 DH779 FAHFAIA mid FAAe] @
H A5 E ZASE 7= Table 49 2940}

Schellenberg™oll oJ3 A% xylA F7144 ¥4 2 N-
gt oAt MEENAAM WY AATEE VEL
—166 bp ol AFFEE FEAAES W(pUX3L, pUX
32) xylose isomerase &4 Fdo] ZHE|Ql pUX303} 2
S HEgE Ho] FEZ 4F -209~-166bp ¥ = =2
BE JoA 23 B9 LEHA &= Aer A"
th —125 ¥ —120bp o] ARFEFl ALHAL H
(pUX33, pUX34) xylose?l] 213t xylose isomerase &4
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pUX30
pUX31
- 210 - 200 -190 - 180 170 - 160
TCTIACTTTT GTTGOSCAAT TGTACTTATT GCATTITICT CTTCGAGGAA TTACCCAGTT
pUX32
pUX33
-150 -140 2130 | -120 -110 - 100
TCATCATICC ATTTTATTTT GCGASCGAGC GCACACTIGT GARTTATCIC ARTAGCAGTS
pUX34
pUX3S

-90 - 80 -70 60| -50 - 40
TGAAATAACA TAATTGAGCA ACTGAARGGG AGTGCCCAAT' NTTACGACKT CATCCATCAC
Ssp

 20OCEOCATT ACCTGATTAT GAGTICAMT BRRICAAGCCTATTITGACCAGCTOGATCR
Sacll MetGlnAlaTerheAspGlnLeu;vs\F?rg
Fig. 4. The DNA sequences of xy/A promoter in plasmid pUX30 and
its partial deletion plasmids. In plasmid pUX31, pUX32, pUX33, pUX
34, and pUX35 xylA promoter regions were deleted to —171, — 166,
-124, -120, and —59 'bp from translational initiation codon,
respectively. The number at the top indicates the nucleotide po-
sition. The translated amino acid sequence is shown beneath the
nucleotide sequence in three-letter code. Start codon is shown in
black and consensus sequence of cAMP-CRP complex binding site
is underlined. Restriction endonuclease recognition sites are given
below the nucleotide sequence.

Table 4. The expression of xylose isomerase on xy/A genes con-
taining the partially deleted promoters

Xylose isomerase, pmol/mg

Strains

Xylose Xylose+ Xylose+ Xylose+

Glucose Glucose+cAMP cAMP
pUX30/DH77 6.4 2.3 4.2 8.9
pUX31/DH77 5.5 2.8 5.1 9.3
pUX32/DH77 5.6 2.3 4.5 9.1
pUX33/DH77 2.1 1.2 1.1 2.0
pUX34/DH77 2.4 13 1.0 15
pUX35/DH77 0.3 0.1 0.2 0.2

The culture conditions and concentrations of sugars and cAMP were
the same as described in Table 3.

571 BHEQ] pUX30) iz vl oF 30% A= W
& AL e 3 glucosedl] €18 T AL A
of sl cAMPS] 3% & 37t UehA] ¢Egko ™ xylose}

cAMP9] FA[H 7L 93t F £ 9T Kol kel
A WA -59bp AFHRE0] ALHUS u
(pUX35)+ xyloseol] o3t &4 K57t A3 Loy &S
o2 xylA ZT2RE ] Z2HRAIE —165 bpolld 59
bp Atelell EAlstE Ao Azt

xlA ZERERSS) 7 gell= -113bpellA -98bp
A3 CRP 2% 99 consensus ¥7} ¥lE (TGTGA)®3}
FEAol & 97IMdoe] EAlEe A4S sk 2
B9 pUX309] xlA T2 R EJU] RNA polymerase 23 5
<1 Pribnow box % 9%3} 5400l & G Sepl F
A7 dem pmidA ZE2RE A -35~-10 g 117 0]
19 bp= YA A2} 17 bpst Ao7} Wil xylA T2R
oA FA4HE -10 Y9o] TATTAZ 259 Pribnow
box?! TATAATSE Fs7de] oRt we o= Rno}

cAMP$} 28 coactivator$l©] RNA polymerase®t 23+
T 3 THo] BES Ao Azpdrt,

%3t cAMP-CRP 2849t T2 wEle] Z3e DNA9
bendingS FEAA @A} DNA e Ty - gl
o] AlsHES f£0]3HA 3l RNA polymeraseol] |3
AAL AN E FAAA T8 AR LA Juh™™ xlA
Z R E A gylA e 2HL cAMP-CRP B39 2
gholl osh xylR WA AgS F315kaL volrbA —359
-10 994 RNA polymerase®] 23S ZJA|Z Ao
2 FHEY. CRP ZEHH 479717 2&4 pUX33%
pUX349l| A xylA2] wtdlo] HojX= AL xyiR 41HE9 4
glo] B-ebA&le] RNA polymerase®t DNA 2ol ol &
wol MANAIZE BB o2 K|S utr] gl oz
Az}, olo thEk 75 W3] Y3 At Al W
Zol Atk

ZAlel 2
B Q7E @8 fAFE A7 s Y 2
o] Q3olm Q7] X glol) GAR=FI ek
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Regulatory Characterization of xylA Promoter Region in Escherichia coli
Byung-Tae Kang, Dong-Hyun Roh, Gil-Jae Joo and In-Koo Rhee* (Department of Agricultural Chemistry,

Kyungpook National University, Taegu 702-701, Korea)

Abstract : In order to investigate the function of x)/A promoter(Pyyl) as regulatory region Pxyl-lacZ fusion
gene was constructed by the insertion of xy/A promoter to the multiple cloning site of upstream of /acZ gene
in a multicopy numbered plasmid pMC1403 containing promoterless lac operon, which was designated pMCX
191, and Pxyl-lacZ fragment from pMCX191 was inserted to low copy numbered plasmid pLG339, designated
pLGX191. The expressions of P-galactosidase in these recombinant plasmids containing Pryl-lacZ fusion gene
were induced strongly by the addition of xylose, repressed by the addition of 0.2% glucose in the presence of
xylose. The catabolite repressions were derepressed by the addition of 1 mM cAMP as same as native xy/A
gene. The fragment of xIA promoter was partially deleted from the upstream of xylA promoter by ex-
onuclease III to investigate the regulation site of xy/A promoter and the degrees of deletion derivatives of
xylA promoter were analyzed by the DNA base sequencing. By the investigations of the induction by xylose,
repression by glucose and derepression by cAMP on xylose isomerase production, the regulation site of xylA
promoter may be located in segment between —165 and —59 bp upstream from the initiation site of xylA

translation.
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