| (glucose isomerase)

(xylose isomerase) 1]
(Tsumura 1965) (Mortlock 1964)
1 (xylose) tau

(substrate)
(xylulose)
(xylulase-5-phosphate)

(xylulo-tcinaes) pentose phosphate
Embden Meyerhoff pathways (Tiraby 1990) 1 2 Shamamna
Sanderson, 1979 Salmonella
typbimurium (cluster) 2y ll-xyIR-xyIB
Xy 1A Xy (T 1 , XyIR Requl-
atory, «xyis I xytA
]

Escherichia coif, Bacillus subtilis, Streptomyces vialace-

oniger

(fructose syrup)
(Bucfce, 1977 Chen, 1980)



0

f

T
HCOH

HOCH

M?OH
H%OH

CH2OH

D-Glucose

|

C-H
HOOH
HO0H
oot
CH'OH

D-Xylose

D -fructose

CH OH
| )

Q»O
HO?H
HCOH

1

CH OH

D-Xylulose

«



CHO CHO
HI]'l D-xylose HI]'l D-xylose
HOCH transport HOCH isomerase

______ _ [
HC|OH " HCOH
CH20H CHOH
D-Xylose D-Xylose
(outside) (inside)

xyfT xy (R

D-xylulose-5-phosphate

»

CH20H CH OH
C—O xylulakinase b(g

HOCH HOCH
H(|:O|-| HCOH H
CH20H (ltHB- ézo
i
D-Xylulose D-Xylulose-5-
phosphate
Xy (B xy fA

pentose phosphate pathway

Emfaden Meyerhoff pathway

(Shamanna Sanderson 1979)



- (Jeffries, 1983)

Gong

(1981)
) 80% 2

Bacillus coagulans (Vaheri Kauppinen 1977), Bad
Lus subtitis (Wilhem Hollenbery 1985), Streptoayces wviolacé

oniger (Marcel |~ 1987), Streptoayces rubiginosus (Wong !
1991), Escherichia coli (Lawlis I 1984), salmonella typhimu
riun (Shamanna Sanderson 1979), kiebsiella pneumoniae (Feldmann
I 1992)
Sbrepiomyces Xct/nomyces
I
70-80% 1 ' strepbo
ayces (Berdy 1980) (tetracycline), ( fcana
mycin), (streptomycin) Streptoayces
! (Williams 1983)

(pronase), (xy-lanase), ( glucose

isomerase) Streptoayces !

Streptoayces



Supajunya Pinphanichakarn (1984)

Streptoayces Strept%ayces 36.
190-1
80° Mga+ Coat
Streptoayces S 190-1
(2533) Streptoayces
5P 190-1
3-B Streptoayces sp. 42-9
PUT02 P1J699 Streptoayces
$P. 190-1 Streptoayces sp. 190-1
2-3 [
0.3 |
Marcel (1987)
Streptoayces . 1o laceoniger PUT206
P1IT02
5-20 10-14
Wong (1991) (xyfA)
(xy1B) Streptoayces ... .v..osus e canr MM
(xyl" mutant) PBR3Z22
(hybrid!
1ation) Streptoayces E. call
Streptoayces
Rosenfeld (1984) Xyl £ call

Xylose isomerase (xylA) xylulo
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kinase (xyIB), regulatory (xy(R) Xylose transport activities
(xyl T) E. coli xyl Salmonella

typhimurium

Briggs n (1984 1.6
E. coll (xyl*) E. coli (xyl~) ]
(expression) E. coli
]
Yeast Yeast
Yeast
Ueng (1985) E. coli
2.4 PDB248 shuttle plasmid
Lee (1990)
B subtil is o (.46 1.54 v
2 T ¢ thermosulfurogenes
0.29 [
Wilhelm Hollenfaerg (1985)
fl. subtinis E. coli (xy1")
(Genetic engineering)
i 1.3
Csubtil i E. coli (xyl*)

20 x



(Genetic engineering)
(Gene technology) !

( )
|
(vector)
(host cell)
I
lg
e/ cals (genotype)
(gene marker)
(M Bniatis 19§2)
PUCLS puUCLY 3
E. cols (multicopy
plasmid ) 2.69 p-lactamase
(Ampici LLin resistant, Apr),
(origin of replication) PBR322 Lac! Lac operon
E. cois p-galactosidase 0

Lad pUCIB PUCLY
(polycloning site)

Lad



et 255 pUCIS/HUCIS
2.69 kb.

Fspl 1319

\ e
\
3 pUCEB » PUCLY (Maniatis  » o» 1982)

pUCIS mowltiple doning site angd primerbinding regions: 364-480
) .
MI3pUC Fopvipkd S ; S5 &87 | Tl
ki ___Eﬁﬁaﬁm_mﬂmlmcaqﬁm AT ATCEDOR5T PR MH@IWWX%WM
: Hod I g Rl Sa/'ll ')eal8amH]1_§me@I SR At
I'BspM—i ,
pUCLY moultiple cloning site and prim erbinding regions:d64-480

e 4 40 L
ME3UC Forverd Sequencing Prner S5 83671 T %ﬁ % .
s CEAGTQATT CRIGETORET ARIGOOHT OTCTAGHGT CEAGTECAG AT i %@%ﬁ@ 1003
' T qéci\)Rl WA% ol MIS&mHICgMAG'AF CG/;‘C%s/l 'GP%CQH%IH e gt
o ¥




LacZ PTG (isopropylthio-p-D-galactoside)
| X-gal (5-bromo-d-chloro-3-indolyl-p-D-galactoside)
chromogenic substrate o-(lycoside
Lacz p-galactosidase
Il p-glycoside  x-gal ‘
X
X-gal GRE] X——l
CH,OH Cl P 0 cl
HO 0 Br HO /4, o BT
me p-galactosidese oW« - w
H OH Ly - \ 2
H (.J
L p-g1ycoside bond a7 x aeligin s
p-galactosidase X-gal
{
I
Goeddel  «  (1979)
Lacz 1-20
Defcker — { (1991) Clos
tridiun Lhernohydrosulfuricutt E. coli PUCLLS
. coni Ltz
4
E. coli PUCLS

PUCLY strept012)CES
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Vara (1985)
puromycin N-Bcyetyl transferase Sirepiomyces alboniger «
Sirepiomyces livsdans e. Cols e. COis
Lacz pUC1Y
Lad IPTG
0 7.8
IPTG
Miyashita (1991)
(chitinase) Sirepiomyces lividans flee | sirepiomyees
coelicolor e 00l pUCIB pUC1Y
Robbing (1986) chitinase 63 Sirepiomyces
plscaius E. cols " e cols Robbins
(1981) endoglycosidase H strepto-
Sirepiomyces Gil
1985, Zalacain 1987 Ono 1982

E. cols

Sirepiomyces B|bb COheﬂ 1984, Janlﬂ
Cohen 1984, Horinnouchi Beppu 1985, Jaurin Cohen 1985
King Chater 1986

Jaurin Cohen (1984) transcriptional
signal ampC E. cols Strepiomyces
Lsvsaans RNA polymerase
transcription signal

King Chater (1986) Lacz E. cols

Streptonyces



Streptawyces
E. coli E. CO|| StreplLa-

myces

/ RNA polymerase

Burnett (1987) ! (nucleotide sequencing
XP55 S.liridans XP55

E. coli

Burttner Brown (1987) ,

p1Ji0 1A B Streptonyces
E. cO i RNA polymerase — recognized
Jaurin Cohen (1985) )
S[fep[OI’ayCES E. coli [The Streptomyces-E. CO(/'type
pmeO[OTS(SEP)S ' E. coli v lividans

Streptomyces — RNA polymerase

Hopwood () 1986

Deng 1986 Streptoayces
].1 E. coli

E. coli

Streptomyces E. coli

HB].O]. Streptomyces
sp.190-1 pUCIB pUC19
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