LBNETTD1DY

ﬂWHW‘ﬂﬂ

e O qdwaaﬂsmunwunawaa.

395 1andssas. 252 amen vt v saunalaalelginaisaann
Streptonye®s 3 Iy che ~« "y coli. unﬂwuuuﬁﬂsqu
RN

ATus  angusudn. V‘TT; us 5 i8n 2ki0 o, NTILTUIMNUAT:

a5 ufus Fuansaanyas loua L uaguann

Qtreptomyces sp. 190-1.

Streptomyces

o o ‘ o o - ¥ y a w
M uuus YT uRALETE | A MRMERREN

o -

:
s U N BRSHE IR T o s

system for interspecies gen transfer i ant1b10t1c-

o Wea el Sl 1923INBIA Y

s Ward, J.M.,, Kieser, T., Cohen, S.N., and Hopwood, D.A.

D1¥IBINGY

i981. Excision of chromosomal DNA sequences fronm
Streptomyces coelicolor forms a novel family of plasmids

detectable in Streptomyces {(ividans. Mol. Gen. Genet. 184

+ 230-240.




66

Birch, A. W., and Cullum, J. 1885. Temperative-sensitive mutants

of the Streptomyces plasmid plJ702. J. Gen. Microbiol.

131: 1298-1303.

Briggs, K.A., Lancashire, W.E., and Hartley, B.S. 1384. Molecular

cloning, ODNA structure and expression of the Escherichia
coli D-xylose is-g ounal. : 611-616.
Chater, K.F., Hopwoo--—-” d Thompson, C.J. 1982.

Gene cloni r. Top. in Microhio.

immunol.

Chen, C.W., Tsaj 987. Intraplasmid

recombin i } : nf:t siians 66. Mol. Gen.
Genet.
Chen, W.P. 1880. pepase (a peview) part one. Process

Biochem. 6/7

Crameri, R., Kieser, =T chez, J., and Hutter. R.

1983. ChIromoconat—ino ittt t—lk >' myces glaucescens

)

: mappi epte - iﬁ mutants. J. Gen.

Mlcrohlol. ‘129 s 5igs 527.

ﬂ 3 BV R) BT WLV Goroios smavs.

ogarty. W.M. and¢Kelly, C.T (eds.), Micr 9131 enzymes

’
i
g

SUATRGEAMIE e mp—

Publishers Ltd.

Cullum, J., Flett, F., and Piendl, W. 13889. Genetic instability,
deletions, and DNA amplification in Streptomyces species.
In C.L. Hershberger, S.W. Queener, and G. Hegeman(eds.),

Genetics and molecular biology of industrial

microorganism. Washington, D.C. : American Scociety for

Microbiology. ¢ 127-132.




67

Dekker. K., Yamagata, H., Sakaguchi, K., and Udaka S. 19891a.
Xylaose (glucose) isomerase gene from the thermaophile
Ctostridium t¢thermohydrosul(furicum : cloning, sequencing,

and expression 1in Escherichfa colf. Agric. Biol. Chem.

§5-°¢ 221-2%%.

. Yamagata, H., and Udaka S. 1991b. Xylose

(glucose) he thermophile Thernus
thermophi{ and comparison with
other thesfos 5l i somerase J. Bacteriol. 173 :

Dische, Z., andgBo o A'; gt _ ew spectrophctometric

3078-308

mothod fg ination of keto sugars

and triosefl J§ Bigli Chghms 192 §83-587.

Dyson, P., and ScHremfisse-8: 1 Gemetic instability and DNA

amplification rwgf,&srﬁﬁ; ividans 66. J. Bacteriol.

160 : T
LY. “L
Feldmann, S.D..!ﬂSa c G %. 1992, Cloning and
H i

expt‘essmn‘-g the xylose 0omerase and xylulokinase from

UL BRIV BT s

Mol. Gen. Genet. 234" : 201-210,

roosbfe 1o 06 Kok ) @biedib e ANYIA Hhoniene.

Ann. Rev. Microbiol. 35 ¢ 237-272.

s Bibb, M.J., Chater, K.F., Kieser, T.,Bruton, C.J.,
Kieser,H.M., Lydiate,D.J., Smith,C.P., Ward,J.M., and

Schrempf, H, 1985. Genetic manipulation of Streptomyces:

a laboratory manuzl. Norwich: The John Innes Foundation.




68

, Wright, H.M., Bibb, M.J., and Cohen, S.N. 1877. Genetic
recombition through protoplast fusion in Streptomyces.
Nature. 268 : 171-174,

Kendall, K., and Cullum, J. 1984. Cloning and expression of an

extracellular-agarase gene from Streptomyces coelfcolor

A3(2) in Streptomyees ns 66. Gene. 29 : 315-321.
Kieser,T. 1984. Factor: #ff i £ ot he isolation of cccDNA
from Strép — Escherichia coli.
Plasmid.
hompson, C.J. 1882,
treptomyces plasmid
-f DNA cloning vector
mlth, ﬁ.H., and Henner,

Lawlis, V.B., Dennig

D.J. 1984, ing of xylose isomerase and

xylulo Appl. Environ.

Ly : : i,
- — ol |

Microbid];
J '
Lee, C., Bhatnagar,.. Saha, B. C., Lee, Y E., Takagi, M., Imanaga,

ﬁﬂﬂﬂ%ﬂ ﬂ?%ﬂ’q ﬂ %0. Cloning and

551on of Cl%strxdnum Lhermosu(furo enes glucose

amﬁmmm ARV B

Appl. Environ. Micrrobiol., 56 ¢ 2638-2643.

Lowry,0.H., Rosebrough,N.J., Farr,A.L., and Randall,R.J. 1951.
Protein measurement with the folin phenol reagent.

J. Biol. Chem. 183: 265-275.




69

Malpartida, F., and Hopwood, D. A. 1384. Molecolar cloning of
the whole biosynthetic pathway of a Streptomyces
antibiotic and its expression in =a heterolocgous.
Nature. 308 : 462-464.

Maniatis, T., PFritsch, E.F., and

Sambrook, J. 13882, Molecular

cloning 3 & - v eyl _2nd ed. New York : Cold

Spring Harbos.
Marcell, T., 1887. Cloning of the

ase ) and xylulose

L

glucose
kinase aceoni ger. Mol. Gen.
Genet.
Marshall, R.0., a atic conversion of
D-glucose Wb 4 38, 125 1 648-649,

Mondou, F. , Shareck{ Fils-#otostlf W¥R., and Kluepfel ,D. 1986,

Cloning of he. },H»;,; Streptomyces [(ividans.
Gene. E"‘
o A g
Mortlock, R.P., Ed = ta@ism of pentose and
pentitols ¢ by  Aerobactgr, aerogenes . Demonstration

of| hb&! ARINIWEUIAT s s

dehydrogenase enzymd'f‘amxlles.& Bactemolgﬁ s+ 838-844.

v, W BNt L olabd | B o e

kanamycin resistance gene from a8 kanamycin-producing

Streptonmyces species. J. Bacteriol. 157 : 79-83.

Natake, M., and Yoshimura, S. 1963. Studies on glucose isomerase
of bacteria, Part I. Formation of glucose isomerase by
Aerobacter aerogenss, strain HN-56, and its relationship

to xylose isomerase. Agric. Biol. Chem. 27 : 342-348,




70

Ochi, K., Hitchcock, M.J.M., and Katz, E. 1979. High-frequency
fusion of Streptomyces parvulus or Streptonyces
antibioticus protoplast induced by polyethylene glycol.

J. Bacteriol. 139 : 8B4-3992.

Pinphanichakarn, P. 1981, isomerase &ene cloning in

Streptomyces. tted +to National Reserch

ernational Center of

Copersti & o };H\;;s-y, Osaka University,

Japan.,

Council

Saari, G.C., Insley, M.Y., and

0'Hara, e Ampullariella sp.

strain 38 ase. J. Bacteriocl.

169 ¢ 612-

Schellenbers, G.D., | A.E., Backer, M.P.,

Crabb, J.W. B.D., and Furlong, C.E.

- - " |
(.2 h

1984, 1’G~_~ some x i fa colt. A, Biol.
Chen. zsﬁ 682 T
s iy

Schrempf, H, 1962,  Plasmid and changes within the

chmwa ?nmﬁwmm . Sacteriol.

151 : 701-707.

smanmammmmmw N &hssciien

of D-xylose in Salmonella typhimurium LT2. J. Bacteriol.

139. 3. 64-705
, and Sanderson, K.E. 1879bh. Genetics and regulation of
D-xylose utilization in Salmonella d¢yphimurium LT2.

J. Bacteriol. 139 : 71-79.




71

Stevis, P.E., and Ho, N.W.Y. 1985. Overproduction of D-xylose
isomerase in Escherichia coli by cloning the D-xylose

isomerase gene. Enzyme Microb. Technol. 7 : 532-586.

Thompson, C.J., Ward, J. M., and Hopwocd, D. A. 1980. DNA cloning

in Streptomyces ¢ resistance genes from antibiotic-
producing spicies ‘ . 525-527.

) Codey Warde i Heowe®ou. A. 1382. Cloning of
Antibioti itional genes in

Strepton : 35 ;'. N (S 668-677.

Tiraby, G., Droc yK.G., GlasfeldsA.,
Ring, D. tic, enzymatic, and
cryst8110“>~ )se isomerases of two
berger, S.W. Queener,

and molecular biology

hington, D.C. : American

Scociet)

Tsumura, N., andﬁto, cﬂ'ersion of D-glucose
to D-fruckese. Part VI QProperties of the enzyme from
sﬂum mmwmmm. e
1129 1134,

roanob ] G A UR VIV Bhnioe o

Bacillus subtilis xylose isomerase and xylulokinase in
Escﬁerichia coli genes by IS5 mediated expression. EMBO
Journal. 3 ¢ 2555-2560.

, and Holenberg, C.P. 1885. Nucleotide sequence of the
Bacililus subltilis =z=ylose isomerase ¢gene : extensive
homology between Bacillus and Escherichia coli enzyme.

Nucleic., Acid. Res. 13 ¢ 5717-5722.




wungy HoCu' Ting,Yoy Lin, H"C., Reichept" F-’ Myambo,

Watt, W.K.K., Toy, L.P. and Drummond, J.R. 1991.

72

Ko,

Genetic

organization and regulation of the xylose degradation

genes in Streptomyces rubiginosus. J. Bacteriol. 173 :

6849-6858.

Yoshimura, S., Dannag,

D-glucose isomeriz D-xylose €&rown

e

from Bacillus_

AULINENINEINg
ARIANTAUNNING 1A Y

M. 13866. Studies

on

cells

3. Part I. Description

of the stra :‘?ks«: : 1N ion of the activity.
Agri. Big A{/,_t “1015- ‘ ;




AUBINENINGINS
AMNNTUININYAY




AMANUIN O

& A
2IRNTLALIL YD

- SRl )
. 1 aﬁﬂﬁitaﬂﬁlﬁauﬂeéﬂi !

20
20
18
s o G | ok, v 0 o
RNt i, 2 (WRUR 150057 1 ang
f.2 9153891591
340
10
5
3
: *
‘ -
uani g et (MgC} . TH_0) 1.15
ﬁ%ﬁuﬁﬂﬂfﬁl 'ﬁﬁw Eﬂﬂi
U
. AL
1116& (xylose) 6
Ty ¢peptone) 10
@l {
HANUDNTUNTA {(yeast extract) 5
suntiFondaisin (Mgs0_.7H_0) 1

a g C‘l v o o
LAninauaslaiiuns t Aas

74

v
N9y
Ny

N7y

ngu
nsu
N3y
ngu

N7y

N7y
NN
N3N

N3y




o - v o é
N.4 DINISLAEIL IO IR RIS (8L uDL TN 1T lawanan R2YE

neiﬂa (glucose) 20
N5AAIEIN 14 (casaming acids) 0.2
TidasFendaisin (k_so ) 0.5

| 20.2
5.9

44

40
200
10
10

{]l 10

0 O'W 41 0) 10
E r

tnuuwnaqu ﬂ7u1n7 1 ans

ﬁlﬂd&’mﬂﬂi‘iﬂﬂ’lﬂi

‘ﬂﬂ‘iﬂ (sucrosg) @s203

A RARGINBIAINA Y

Ny
niN
N7

nTN

AN
an.
AN.
in.
an.

A

NN

N3N

TES (N-tris (hydroxymethyl) methyl-2-aminocethane

sulfonic acid) 11.b

By 9 Loy v 2 a
Lnuuwnauau1ﬂﬂsu1ﬂs 1 ang

nsa

1 v U
HAIAINUIIVAT L FOURY WANAIWN 1 uar 2 UTIMsiN q fu uad

o

ha 0.5% Tusacdanlalalasisulaaidn (KH_PO) 1 @./@17a¥any 200 ua.




v v
N.5 9IMITLALIL¥DLMAY LB
nalaa (glucose)
u
ﬂ%lﬁﬂu (tryptone)
o % {
gdnL2nNIUNSGa (yeast extract)

o {
Taiaannanlsa (NacD

Sid L
LAntnauanlnizs

AULINININYINT

10

PRI TUUMINYIAE

N7y
N7y
N9

nTa

76




77

aMAEuIn 1

v { P
Wides wag a1l

v {
3.1 udidas P

103 n3y

0.25 N3y

2.02 9y

fn.4) 2 .

v
11 59UA7 LAY
(KEPO) 1 ¥a.
it ¥ 4
0) 10 ¥a.
2

Mry1) wethyl-2-

acid) 10 9.
| Y )
¥.2 §ITALANBAINTU LR LT _‘.g£!§3
W % i¥
‘ﬂﬂv {sucrose) Y 0.3 Tum?

ﬂumawmwmm s Sadlamn?

EDTA (ethylerydiamxnetet acetic aci (pH 8.0)

Qﬁﬁﬁﬁﬂimmﬂﬂﬂma E) tsituand




78

v ‘ou slad L
3.3 nﬂtﬂasawusunWStﬁauatautaﬂawaq
a { . a8 {
nsaslaTasaaslsn (Trisme-HCLIpH 7.8 50  Sa3lxatq
wuntiFonaas lsa 5 38R lNans
anisumlnionnuea (s-mercaptoethanol)
a8 8 ‘
10 @RlNans
{
0.5 lalasluans

10 %

v {
%.4 w5 TE

o o ‘
8.0 10  %aRlNang

inetetraacetic acid)

a o {
1 Sadluang

5 i
5 ua.
." 1 .
1
1 Sﬂﬂﬂﬂiiuau (B- hydroxyqutno ine) 8 AN,

ﬂUEJ’JVIEJVIﬁ‘WEﬂﬂ‘i

9%, 6 ﬁﬂLﬂD? Bh (tris- acebate‘?uffer)

QW@?M”H@WNWYJWE}'}M}

NTANTLUA (Trisma base) 4.2 5y

nNovIRALYNIY (gracial acetic scid) 5.71  ¥a.
{

0.5 TMRWS EDTA (ethylenediaminetetraacetic acid)

(pH 8.0) 10 .

v 1 . v U
lﬂﬂuﬂﬂﬂuﬂu15ﬂ731ﬂ7 1 ang ﬂﬁ“1itﬂ0ﬂﬁ0ﬂ1ﬂu1ﬂﬂu 5 i




¥ o)

¥.7 FneA1y (tracking dye)

(AIgnLdngy 5 1
‘!Tﬂ‘ia (sucrose) 60 %
T‘u‘fTuﬁuaaua (bromophenol blue) Q0,25 %
nsau11aTﬂsﬂaa1sﬂ (Trisma hydrochloride) pH 8.0

100 Radluand

diaminetetraacetic acid)
o o i
0.5 Hadlwand

o & '4
100 3adlNang

o G
1.8 YALENUAYALDUL
- #17a¢3
- d17avang

- GLASSMIL

4.9 25% polyet U.,xh‘ﬁ;i_u#_———
4 "

i PEG 1 T' i liednde seuld

Lnuudtﬂas p ﬂsuwailp A, q1nuuuw1ﬂaunamnan 60 IR LTI Ted  Ysvana

g ﬂ'lJEJ’JVIElﬂiWEJ’]ﬂﬁ

NT8811 18 (Trisma base) 121.1 nsy
v )

ANAY 800 ua.
nsalalnsaassnidauty (concentrated HC1) 65 4R,

v 1
J%y o Mhinndy 7.5 udridninnaulnlaiSanas 1 Ans




{ '
g.11 3 1wans 19iasunaslsn (sodium cloride)

Tgianunanlsd (NacD

% y v a
auawa1uuwnnuuaaﬂsuﬂsuwnsintﬁu 1 ang

9. 12 IRaaRINLAEATINIRL DUl MEAT5 IaanT 98 Tenduaan
b |

N7

3.14 Primary wash bu fer

ﬂ‘Uﬁ}’m HNINYINT

TeifeuTaindatailn (sodjun dodecyl s

175.32

175.3
88.2

600

1 399

360

ate)

Qﬁﬁﬂﬂﬂimmﬂﬂmﬂﬂﬂ

d1988a78 SSC lﬂﬂﬂﬂ 20 (M

inaulnlevsines 1 Sn9

3%.15 Secondary wash buffer
A19a¥an8 SSC LINYU 20 1My

o ! |.I Y o o
hainaulnlalSsng 1 fns

100

80

N5y

N9y

N5

N9

n5y

qa.

ia.




o v a ‘ o oo
%. 16 ﬂﬂ?ﬂvﬂﬁﬂﬂﬁﬂ?ﬂ?tﬁiﬁ#ﬂ?ﬂ?ﬂ“ﬂﬂﬂQﬂﬂﬂd Lowry

Lowry A
e ] 4
Tg1fiuxaniuoiun (Na_CO_) 60
o {
Taianalansanlen (Naom 12

o v o ‘
TaifnalyiaiFaansinen (C B _KNa0_.4H_0)

0.6
5
1
Lowry C § j Vf;;_vf P
Lowry M JESEis 50
Lowry B- f?-f,‘f:_ i
7
Lowry '1(9
ﬂﬁ?iﬁahﬂ Folin phe reagent 1

ﬂUﬁ’JVIEWﬁWEl"Iﬂ‘i t
ammﬂimum'mmaﬂ

nys

73

nJa

ngx

ang

a7

BN

81




AARUIN A

i
2UnTmBY 9
9

{ { |
.l ﬁﬂnsaqaﬂasuasTﬂsTﬂuawanuaqtsfyg tanyces
9

¥y,

Z.

S

<

A .

y
) s e e ——— - -

L

s el

i

_i:‘—
:

|

i

82



X puitie o -
A.2 ANWALNITIIINAINAUT INNUYIAAIMSTUNITLRYIL YD Streplomyces

83



84

o L v v o d
7.3 Qa1aau1amaawusuaunnauxa

v o o o o ( .
sanslaosladasnn 5 du. wrlianle t Taflwans EDTA dssana 30
9

& £ 2 A e -
Wi Aremsiandudaon fowangnade  wilwinauiini 4 asdnLgadea

AUEINENING NS
MBI INYIAY




85

ﬂsuﬁﬁét%&u

19E qaﬁ A0 ARLNeNER 1 anTiAN 2511 NAINIA

v (e a v a o a {
ﬂ'{\'ﬂﬂwq 157111]‘3%’\’)1!6'\9\’1’:36\71}& ] ﬂ’W’\?M’)'mﬂ’\ ANNAUL MEVANIRNT

4 a v
Qﬂwaansmuuwanawas Tuln

AULINENINYINT
AN TUNNINGA Y




	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

