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Z8 : ATl A xylose isomerase(XI) AAke] x4
213 XI AAH-E 2 glucoseol] &3t o312 A %4

(JM109) 2t} 0.4% xylose 87kl &3 X12] FEA4ko]

S wel7) A9 A7l YPow FEZAL xyloseol
ZAAT). XL AL 32190 nid fdxe) Bde =
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o

7 8RS frehe) Bepn|Ed] Eafdts 2
$(pEX102/DH7l = @AAel ZAlsH 7
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Ho o

2474 1.9 2 179 A= S7skdeh gAaAel EAste

IR 72X el 28 ABAE xyR FAR} 2FE0] iylA FHA7L Eefav| B 2 o n GAA] FA| T
of npR A 2 Zgshe Ao uelgt) 13 pEX202/DH772 pEX102/DH77 2 5 JM10991A] ©f 2
o] 0.2% glucose A7¥oll 28] 3] XI S-=A8Ako] AAEA O o] 4zEE glucosedl 2§ o]3}E Gl 1 mM
cAMP9] 7}2 A= AtE DM & 2u)=]oll A xylosed <13 XI #=A 1 mM cAMPE 371t 0.4% xylosedt
A7HSw) 2o} XTI Aato] 1.7 Mi#] 29 A= Z71slAth Xylose isomerase$t cAMP A4l Hol3(xyl , cya ; TP
2010)0) xylA FAAE A AFAZ pEX13/TP20102 xylose 712 X7l FEAAE X ¢igtsl cAMPE: 37
Arrefortt XI7} f == ek olehgo] thabte] ayld FA A A X198 AatzHeolE xylose ©]9]o] cAMPE ¥

39l EBYS & & UACH(19964 89 2290 A,
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Xylose isomerase(XD)+= xylose® xyluloseZ ©]Al3} Al
2 4 & ¥ oYz} glucoseE fructoseZ HEAZ 4= )

© AAE o] &3t FPH R AR Az g A}
£5l1 drh XIe AANANA xyloseo] FEalivirtel] o
e BAEM xyloseE o8 F 9le B nAYEoA
HuE3 r}? Xylose: xylose transport(xyl7)ell 23]
AZYZ FF5o] XI(xld)ol 23] xylulose® H3HT)H
©] xylulose= xylulokinase(xy/B)°ll 2J3] xylulose-5-phos-
phateZ ¢14ts}lE o] Qe QA2 E A diAtdh

Salmonella typhimurium| 4| xylose A} TA3H= &
A WAL FEIE FAA IT, xylA R »ilBE 28 &
AR xylRe] HE] 93] o o] AW QHES]
FHE A ok AMdol fAgt o2 FrE vl 9l
o glR FAA A& wylA, xyIB 2D xyiTe) 2ol 9lo]
A xylose7} &A1& w) activator2 283l 2R o) =4
Qarz At

David®} Wiesmeyer®s= W7ol X xylA, xyiB 2 xyiT
A9 BE o] xylosedl] dIA T FEHH glucosedl] 9
F o]3tE AAE werthe AE Btk vl glon, o8 &
AzEo] FFo 2 IR o3l 2H& e Aol F
ARt Maleszka 59 tiFAdde] xid FHAE S
typhimurium®) xyl Ho|Fo| conjugationr]|H HBEAAS &
Agto = AT xylA 'TEO| S. thyphmurium} 7o)
IR FA7} 2Hgol o8] F()el 2HL e oz F

EERE! |

1996d 9¢ 23 <))

Aol xlA F+AA= Rosenfeld,” Briggs,” Lawlis,”
Schellenberg® ¥ Rhee" 5ol 2l3] F24d¥ o] {43} &
o haiM = AAE] LA Yot o] FAAte] BEfE 2
AA Gof FAELN tdix= A8 BarHo A &t

B Ao glA FARE iR H A7) EA8HA] o
o WH3EA] O T RWY xR A7) A B o) EA)
= 759 »IR F A QA EABL plA A}
7} Fgam =) EAldhE Aol xylA FExt g 24
A P E sz} o) 1A GAAY] giA, xiB
4 IRT F32E 7H 3 & T JM1099} xylA Hio]
91 DH779 A EAIG2] A4713-& 7121 pLG339 F2 <]
Zetanmo mlA FRAXE 7H RA(PpEX102)3 2EBA
o] BA71HE 712 pBR322 F9] Eakav|=ol mid &
ARE 7H v =(pEX202) S 242 FAASAIZ] o
FE droZ XI9] =4 2 AdAEdS AR 1
A1 glA FAY FAFE L AR o128 xylA]
%4 wXE cyclic adenosine-3',5'-monophosphate
(cAMP)9] F3& FAFsIA 710l Brdtaz} gt

Ol

e 3 U

3 4 Egjan|=

B Ao ALE3 7 F 2 FEAv|=E Table 19 2t
A 5 XIE AN = Jde dF2= d8A wi4,
oIB, »iT 2 xR FAAE 25 7HX 2 &= IM109E A}

=2 xylose isomerase, xy/A gene, induction, catabolite repression, derepression, E. coli
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g3lglon XIZ A = g #5E JM1099] N-
methyl-N'-nitro-N-nitrosoguanidine(NTG)E * |3} 4
< xylA ¥o|F DH775 AR&etth a8l EdbarEs
A FAAE 7HAE 2EAS frefe] pEX2029 A=A
T frellel pEX1028 A2kl o pEX13S xylA 43k
g /e aR-digar MEWER] YEp13 99 9.5
kbe] Zepml=o|r,

X X 2| o

e wioke hAulx1¢l Luria-Bertani(LB) #i=]"
9} FH2ux]2) Davis Mingioli(DM) ®jA]®e]] &g oz
glucose WAlol 0.4% glycerol, 50 pg/ml obwixAt 2
2 ug/ml thiamine-HCIE #7}3}o] AR8-815 )

XIZ §%317] 9 LB 52 DM Hix]9l 0.4% xyloseE
71t vix|E A28k, HiRel glucoseE 0.1% WA
0.5% 52 Y7ste] XI A AAHSE A= o]
|3ttt

PAASTo] Ade 3 wix]Z= MacConkey agar
base(Difco)oll 0.2% xylose® ZH7}gh w2 (MacConkey-
xyl HNDE AAgaigion], FPAZE 100 pg/mie]
ampicillin(Ap)® 20 pg/mi2] kanamycin(Km)& Z 8¢l
upe} drbsted ARgsith i) wjekS LB wi= ol A
ah2uk siokst Eulokons 295 Al AEste] LB s Aol A
£ 3A1ZE, DM siR|ofj A= 8AIZE Bt 37°C] Rlekrael
A jFstgn) 7ol A= FH v AR 600 nmell A
ZA4sgom 3% 1.00] A3 FAF 0.15 mg/miel &
233t

ZzjAn|= DNAQ| & 9 Tx}

AT oRRE Z#~v|= DNAC %2 Birnboim#
Doly9] ™9& 2435195 3582 Mandel?} Higa®l
WAool uhe} ysigom AFEsA, ¢7elAd  phos-
phatase @ T, DNA ligase®] *2]&3& FaA7b F38
= X264 AAjstath

Table 1. Strains and plasmids used

Strains Genotype or phenotype Reference

E. coli
JM109  recAl supE44 endAl hsdR17 Yanisch-Perron et a”
gyrA96 relAl thiA(lac-proAB) F
[traD36 proAB' lacF lacZAM15]
DH77  ayl4; NTG mutant from JM109  Roh and Rhee'
TP2010 xyl cya argH lacA X74 recA ilvA Roy and Danchin™

srl*Tnl0
Plasmids
pBR322 Ap’, Tc Bolivar et al."”
pLG339 Km', T¢' Stocker et al."
pEX13  Ap, Tc', mylA Rhee ef al."”
pEX202 Ap', mlA This study
pEX102 Km', xylA This study

Xylose isomerase 4 £X

X18] 848 toluene 2| FEHE AREste] FA
it &, ik 0.5 miE YAEEE 42 FAE 100
mM tris-maleate/10 mM MgCL(pH 7.5) #F 4= 23)
AHEE T e 458 0.1 miol] AEAIA 10 we toluene
< 7}5te] voltex WA E 1027 £33 2S5 toluene A =]
FH derh o g 3lo] XI FA 9] S40 L&A

27] toluene M2l A A=l 0.1 mlol 0.4m/e 100
mM tris-maleate/10 mM MgCL(pH 7.5), 0.1 m/¢] 10 mM
MnClL 2 0.1 m/¢] 100 mM xyloseE 7}&to] & &3tata
37°CAll A 3087 wAIZl F o] Whgd 0.1 miE 43
70% 3+ 3mi7t B0 ATl &7 AAE xylulose
2  cysteine-carbazole®? .2 540 nmellAl A =SIAT
Fagge gd9E A 2ddAM 180 A mgd
1 pmol®] xyluloseE AAAZ + & TLFOE Vb

At

Aot

2 A8lo) AF-3F xylose, cAMP= SigmaAt Al¥ES, Mac-
Conkey agar base:= Difcorl, A&t 22, T4 DNA ligase, &
o}x] #Ae] 27+e]4d phosphatase= PoscochemAte] A&
Agarom 19 Aok A REFS AHEEATH

2 =#

xylA S8xle| £oi 21t

oA SAe] B glojA] FHA; FolFe] FHE B
N8 xylA TS 71 pEX13WE BelllZ A 2]dke
1.6 kb 79| »ylA 32 H & gt o] dHe
BamHIC 2 & pMBle] uEASF EA71HE 7k
pBR322(15~20 2-A1/Q X)) WEel“ e AFUAH pEX202
Zglancs s 9] BamHICZ Had pSC101¢]
B g BA 78S 747 pLG339(6~8 HA/E A #
E]nol] ARIA|A pEX102 Zekxv| =g A2 vH(Fig.
1). plA $3822 2297 A7) STHEEES »iA
Wo]Z=¢l DH77°| 32 Hd3AA MacConkey-xyl 1=
oA BE M Z2UE PAska pEX2029] A5 Ap WAL

Hindii Xho!
BamHi/Bgli

BamHi/Bglll
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Fig. 1. Schematic diagrams of recombinant plasmids pEX202 and

pEX102 harbored xy/A gene with high and low copy numbered re-

plication origin{O}, which were originated from pBR322 and pLG339,
respectively.
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Table 2. Effect of gene dosage on the expression of xy/A gene

Xylose isomerase, umol/mg

Strains

E. coli Uninduced Induced
JM109 0.1 3.2
DH77 0.0 0.0
pEX202/DH77 0.3 6.1
pEX102/DH77 0.2 5.3

After bacteria were grown in DM minimal medium for 8 hrs, 0.4%
xylose as an inducer was added to the culture broth and then the bac-
teria were incubated for additional 2 hrs at 37°C.

2, pEX1029] 2% Km oz FHAHH{FE AE53
ot nBA ¢ Fe Sebav]=2l pEX202¢9F AEAlT #
B o] SapAn|=2) pEX1029) 247 A FRAAE 7H A
I GAA | xlA FrARFE 7HK JM1099 A xyloseol <] &
X9 84 $52 FAE 23 Table 29 20k wlA &
Azl FHP 7 AAA W xylA AT SAE o B
o 2EA S f Egavedgidd EAFE - 1.949, A
BA5 e Zekavefo] E4 AS 179 A= %
3HA el oy EgArE AFtls A4 2~34)
=5l E B8l AR ApolE HolA FdTh

Xylose =0 WE xylose isomerasel| ST

Xylose 5=9 XI9] % 2795 H7] H3t pEX202/
DH77, pEX102/DH77 2 JM1098 LB ulx|ol] &3]
xyloseZ 0.05%°14 0.5%7+2] 718t 37°ColA] 3412
wloFst & XI9] AAg ARSI 1 A3 Fig. 2004
HE nke} o) 0.1% 7R Al FF 33 Ao f=
Hopb 2 o)F F7t $=7F £3EAY FAATTAA
Fagyol 5ol vl o 2,00 A& F718IHoH xiA
W o]39Q) DH779) 7% xyloseE F7HE|%= XV A8 fr =
=HA %t

2| ZAlof| ufE xylose isomerasel| K=

o] 24 717k XI9] f % AEE A8 A= Fig.
39 Zouch LB uiXlo] FujddE 2% HA HESn
0.4% xyloseZ 715t 30 A2 XI A7 79 5
2-& ZAPIA T LB wjA| oA 9] F42 BF7F %o
® T2ABHLE GFFA7Y 2R 3S5AAE B4
Aol Frrst ot 11 o|F HElT &40 338 ol
t}. o2& A IM109, pEX102/DH77 2 pEX202/DH
77 5o A 22 A e

Glucoseo] 2|8t xylose isomerase?| A4t x|

ol Al tHALE 7] A ¢S glucoseE wiRZFol
A7VEHA xyloseo] 3 X19] 57 JAIEER] 2AVE]
A3 0.4% xylose7t 1= LB wiX]oA glucoses
0.5%7t A =& st Hrtste} 37°CollA 323 vl
3 & XI9] RS AR THFig. 4). Glucose®] 5%
7} 0.1% 4wl Eav = wdA FERE 7B 324
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Fig. 2. Induction of xylose isomerase by xylose in xy/A gene of chro-
mosome (JM109, @—®), low copy numbered plasmid{pEX102/DH
77, ®—®), high copy numbered plasmid(pEX202/DH77, O—O)
and xy!A mutant of E. coli{(DH77, A—A). Bacteria were grown in
LB media containing xylose as an inducer at 37°C for 3 hrs.
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Fig. 3. Cell growth and induction of xylose isomerase by xylose. Bac-
teria were grown in LB media containing 0.4% xylose as an in-
ducer at 37°C. The growth rates of pEX202/DH77, pEX102/DH77
and JM109 were similar in LB media. O0—O, Xylose isomerase ac-
tivity of pEX202/DH77; @—®, activity of pEX102/DH77; 0—0,
activity of JM109; A—a, cell growth.

I35 dAA 0 A FARE 7H IM109 2ot XTI A
Ato] =9kont, glucosed] =71 0.2% ©1’FlXE xylA
AR} ol BAIgle] Al #F 3] XI7F ABAE A ettt
Z glucose™= xyloseol 98t XI9] =S AAISHAT.

XyloseZ A71el XIE FEATIE =59 glucoseZ
HAzbsle] XI9) Aato] AAEHE A4S AR ERe
Fig. 59 2T} 0.4% xyloseE 713t LB wil <] 100 miol| Al
7% pEX202/DH77, pEX102/DH77 % JM109& 1A1ZH
308 wjoket & o] wiged 50 mIE Al FEiAd &4
0.2% glucoseE 37}sle] vjdA|zro] ZHgtel we} A
HE XI 84S 2ABIY FEEZQ 0.4% xyloseRt
= HRNE EaBA0) AL F7RE wid 0.2%
glucose7} BiRIFoll 7FHAH A FF BT Ea8Ao]
308 AX F7istcl AR AASAY.
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Fig. 4. Effect of glucose on the induction of xylose isomerase. Bac-

teria were grown in LB media containing 0.4% xylose with or
without glucose at 37°C for 3 hrs. Symbols were the same as in Fig. 3.
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Fig. 5. The repression with glucose on induction of xylose isomerase.
Bacteria were grown in LB media containing 0.4% xylose(---) and
0.2% glucose(—) were added to the media after induction for 1.5
hrs(arrow pointed). Other symbols were the same as in Fig. 3.

Glucoseo]| 2|8t xylose isomerase MAI{K[0f o]jx|&=
CAMPQ| %33t

o|3}& < A|(catabolite repression)= cAMPY %7}
Z7V8V 3l A (derepression) 1 UHE AME 20 dajA] 7]
ol 2 AFNME cAMP H7bol 93] X1 A2k )7}
A=A AL TH(Table 3).

Hj 2] Fl cCAMPS} xyloseE Ml 2ol xylA KAAE 7}
A3 R dFd-S dsH cAMPo) 213 xylose thAlS]
Z71GA7E S35 Ao §53 AREER] methyl-
glyoxals SXAA FAGES A8 A Boh® 24 &
g A LB iAol JM109, pEX102/DH77 2 pEX202/
DH77& 15717 Mi4d & ga9d 9 cAMPE #H7h3te
15717 O s Fste] olw fFESAY &2 A" X9 &
48 ZAFHATE Glucose, glycerol 38 cAMPE ©E o
2 HME Avde X fEHA &t Xylosest
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Table 3. Effect of cyclic AMP on the induction and repression of
xylose isomerase production in LB media and DM minimal media

Xylose isomerase, Hmol/mg

mng:m Treatments pEX202/ pEX102/ ypi09
DH77  DH77
0.4% Xylose 8.0 6.8 3.8
0.2% Glucose 0.2 0.2 0.2
0.4% Glycerol 0.2 0.2 0.2
LB 1 mM cAMP 0.2 0.2 0.2
medium  0.4% Xylose+0.2% Glucose 0.6 0.5 0.2
0.4% Xylose+0.2% Glucose 4.5 2.9 1.3
+1 mM cAMP
0.4% Xylose+1 mM cAMP 9.3 8.2 4.3
0.4% Xylose 6.1 5.3 3.2
0.2% Glucose 0.5 04 0.2
0.4% Glycerol 0.5 04 0.0
DM 1 mM cAMP 0.5 04 0.2
medium 0.4% Xylose+0.2% Glucose 0.8 0.8 0.6
0.4% Xylose+0.2% Glucose 4.3 4.9 3.2
+1 mM cAMP
0.4% Xylose+1 mM cAMP 129 9.2 64

After bacteria were grown at 37°C for 1.5 hrs in LB media and for 8.0
hrs in DM media, sugars and/or cAMP were added to the culture
broth and then the bacteria in LB and DM media were incubated for
additional 1.5 and 2.0 hrs, respectively.

glucoseZ 37 H71E 75l glucosedl 23l X1 -
7t AAHAAT 97)0) 1 mM cAMPE A7M3E 3%
o] = glucoseol] 2]3F AA7F AAF AT 0.4% xylose T=
o2 F=@gue g Blus] BH cAMP| o8|
pEX202/DH77°1X= 56%, pEX102/DH77°1A < 43%,
JIM1099 & 34% A X2 glucoseol Y3+ BAAY2ke] A7}
3| A (derepression) i 21tk DM #H 2wl A ) % glucosedl
o) XI¢] fFAite] A= E 2400 A cAMPE 713
S 7% xylosedt 713 AR ¥s) 70% WA 100% B =
2 ZaAske] A7t SiAIE ATk Table 39014 HE uiet
2ol cAMP ©5 02 ylA FAxe] 2EE FE8
AR xylose®}t cAMPE FA10 H7HlSw LB uij=|o)
A= xylose BEH7HA19] 110 WA 120%, DM & Axu <] o]
e 177 WA 210%2) 48 % At

ol A milA FdRte] FE [Tl A cAMPY] &7}
LRAAAE dopr 7] ste] cAMPEY Aibe] Br7bs3
cya RolFo|HA xyl- o5 3wt TP20107} xylA
AAE 7H4 pEX132.2 FAHEA 7] P A A3 pEX13/
TP2010°1A XI¢} &% ¥ AR adte] dhste] A
(Table 4). TP20102 cya R xyl” Ho|Fo|BE ofH Z
AMZ Fate) FEHA eFgtoy FAH R pEX13/
TP2010 xylose®} €7 cAMPE A7) & 7ol ARk
gl SEHATE & glucosed] 28] 24e] FEA
Ato] A= ZHNME cAMPE H7H8l & 2% Al
50% Aol ZAa7l AAERA ot AR A £o of
Aol X198 f=AAE L AAB A= xylose®t cAMP
7} B4 782 (effector) Y-S FE5E 4 AT
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Table 4. Effect of cyclic AMP on the induction and repression of
xylose isomerase by the addition of xylose and/or glucose in cya”
mutant of E. coli{TP2010)

Xylose isomerase, ftmol/mg

Treatments
JM109 TP2010 pEX13/TP2010
0.4% Xylose 3.8 0.3 0.4
0.2% Glucose 0.2 0.2 0.3
0.4% Xylose+0.2% Glucose 0.2 0.2 04
0.4% Xylose+0.2% Glucose 13 0.2 1.9
+1 mM cAMP
0.4% Xylose+1 mM cAMP 4.3 0.2 3.8

After bacteria were grown in LB medium for 1.5 hrs, sugars and/or
cAMP were added to the culture broth and then the bacteria were in-
cubated for additional 1.5 hrs at 37°C.

L

2EAT Fale] oA FHRE 7 pEX2028 A RE
f xylA FRAE 223 pEX13 YEp13® Hafle] &w-
3T HEHEolc) o] pEX132 pBR3229 Z+& E)7)
A& 73 YA o AE Yol A g Ado] Wolxy)
ol vl ko] &1 pMBL frelle nBAls B
A718& 71 pBR32247 ) 1.6 kbe] xylA DHE A5
o AME 2243t AEAT a9 EA7HE 7
pEX102% pSC1019] HA7138-& 7k pLG339™ 1.6 kb
o xlA TS A% Aotk BAl7) -] xpolZ Q&) i
2t AIEUelA pEX2029] EAS7 pEX1028 T 2~38)
Bopgusm gzio] mid FAAbe] BAlFs kR o
29 o]t @E Aoz FZHFh F pEX202/DH77914
wilA TR BAl== pEX102/DH77°|Y} JM109K.c} o
AA BH S 2HS = »lR FAAE 3571 o o] g
Aol EAE7) el xR FrAAke = 2 T A2l A
AFES YT Aot o] A AT X119 BHaAA
TE mlA FARe] BAgd 9&31A) &3 miR AR}
e ATl o 2EEY] wiEd FAA Folwke)
T3t @A YEPA ke Aoz AZEtH(Table 2).
Rosenfeld 3°% xylA FARE F293t] xid WAool
A A A2 MacConkey-xylose 3+ ol A] B-Z.A0
ZEU AAAHA g d4E BI »iR AR A2
A (titration) E3} wFoleha F43 v} Juk. B Ao
A FAA BT 23 YeRA] gk AR 28 @4
A 7190E Aoz Azbect P2 A8 pEX202/DH77 2
pEX101/DH779l| 0.4% xyloseE H7}3le] f-x3t90S0) 21
91 JM1099 w)&] <k 2v) AT FAFAHo] Zrlslgon
ojf WANEFo AZud B89 B-<YH(inclusion
body)®] A& #AZHA] dgfowz BEX FA4rt o}
FAL HAd e AR gev(doel njAA).

2 Aol A3 AT IM109= JAA xR, xylAS}
wiB FAAE @A 73 glow FAAFRE pEX102/
DH77 2 pEX202/DH772 xyIR, xylB A= QAo =
A3t A AR SekAv =0 &5ty Q) Seka

7P - ol F

u|=Ake] gmlA FAR7E QAL AEH mlA FFA
AR A 07 A-43lo] xyloseE: ©AYos o]g3t )
], xyloseoll &3} xylA F4dAL2] WEo] fuE+s
WA 4ol gylR Fdxte] Abgo] Felav|=Ake] xy
Aol 3l 2Hg-3 AYS & 5 A

3T xR, xylA B 2yIB F3 A= 79.78 ) clust-
erZ EA*®an YA B AT A% Bl glR F3A}
AFES gylA 542 ol trans-acting U AR 283}
v AeZ FEHEd FFA »iR FAx7F AEHTA
xyloseZ o] &% = §1& ¥k ol XU/t A=A ool
xylulokinase 845 o]$- 24 gylR FAAE wlA 2
xylB Fr A9 B drHoln, F ylR FHxte] A&
2 xylA, xyIB L xylTe) AL £317 k= opdida A
o] (pleotropic mutation)& ©F7|A] 71t} >

7] E2o & XI¢ FEEAE vy TAAANS O
FZA 719 DR Frbetar 1 o] Fol= FAE] 7S
KAcHFig. 3). 5521719 Z7lol= wx ol ghiholn
FE2E AR xylose7} nzdH o] Holid X19] Aale] =
2} @y AEY A B = vt wt dojutr] wjiel o]
gk @ibo] dojue Aoz Azt wjRd FEE4Q]
xyloseZ 7Fsld XI9} Aibo] Fr=% ™ (Fig. 2) glucose
2 ArskA A=Y (Fig. 4 wix1E2] glucoseE A
3t FA] A o] AAE AT ol L B A A]).

Glucose”t EA3H= vix|olA 2} M Eo| A& cAMP &
7} vl vt glycerololt} AlB B AH o R Eojtk - gl=
gargoz A gAY AFY cAMPY =7} =ttt ¥
o2 2 Ao A xyloseE H7Fst] 848 FEADIE &
%l glucose® 7w 440l o= AT dojd &
of] ApxF 74k tHFig. 5). 01212 xylose?t Sl wix]ol &}
& FE9 AZUolE cAMP2 557} 7] &) glucose
7} A7 e s FEZE XT Adto]l F=H A2 glucose 7}
2 AEY cAMPS] FE7}F AE7] diEe] Eagitke] A
A2 AAHE Ao AT S typhimurium®] xylose T
A §40F fFEEA0H oldts AAE won o] o))
E A7} cAMPe] 712 SjAHAT? & A= o)}
#Z& olskE AAI7t cAMP H7HE A A cAMPS] 3
7HE olstE AL AT Nt ofug} xyloseol %
XI =AM S 3519t Table 3). o9k cAMPS] &3
7} LB Biz|ollA B} DM & aujx|olA o @AstA Jeht
= @4l taix= HEstA 4 5 /lch

TP20102- cya™ L xyl” Ho|Folth® gyld FARE 7}
A E2kAn= pEX13-2 TP2010] & A 327 pEX202/
TP2010°l xylose?t ks FH &xAQste] HE=HA &
a1 xylose®} 7 cAMPE #H7I8lokgt aaA4bo) =
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Regulation of xylA Gene Expression in Escherichia coli
Ghang, G-Hee, Dong-Hyun Roh, Byung-Tae Kang and In-Koo Rhee™ (Department of Agricultural Chemistry,
Kyungpook National University, Taegu 702-701, Korea)

Abstract : The induction by xylose and repression by glucose of xylose isomerase(XI) were investigated to
elucidate the regulation for production of XI in Escherichia coli. Regulation for expression of xy/A gene which
codes XI is under control of xylR, which is a regulatory gene for xylose catabolism. When xyIR gene was resid-
ed in chromosome, the inductions of XI by the addition of 0.4% xylose were increased to 1.9 and 1.7-fold in
case of locating on multicopy(pEX202/DH77) and low copy plasmid(pEX102/DH77), respectively, as com-
pared with that of xy/A gene which was resided in chromosome(JM109). xyIR gene product derived from xylR
gene on chromosome might react to xy/A gene on the plasmid as same as xylA gene on chromosome. In JM109
and xylA transformant; pEX202/DH77 and pEX102/DH77, the inductions of XI were completely repressed by
the addition of 0.2% glucose and these catabolite repressions were derepressed by the addition of 1 mM
cAMP. In comparison with the addition of 0.4% xylose only for the induction XI was inductively produced 1.7
to 2-fold with the addition of xylose plus 1 mM cAMP in DM minimal media. pEX13/TP2010, xylA transfor-
mant of the deficient mutant(xyl-, cya”; TP2010) of XI and cAMP production, did not induce XI by the ad-
dition of xylose only but induced in case of simultaneous addition of xylose and cAMP. These results show
that cAMP and xylose are the indispensable effectors for the induction and derepression of XI in E. cols.
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