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Abstracts

In order to isolate a mutant which was constitutively expressed in xylA gene, Pxyl-cat-
xylA fusion gene was constructed by the insertion of cat gene between rylA promoter and
x¥lA structural gene in pEX13 contained xyA gene. The expression of cat and xylA gene
from transformants of x3»/A mutant DH77 with plasmid pEXC131 containing Pxyl-cat-xylA
fusion gene was induced by the addition of 0.4% xylose to media. This results indicated that
cat and xylA gene were expressed under control of zylA promoter in the presence of xR
gene. We have also isolated constitutive mutant plasmid pEXC131-39 from pEXC131 by
trementment with N-methyl-N’-nitro-N-nitrosoguanidine(NTG). cet and xylA gene from
pEXC131-39 were constitutively expressed without induction of xylose regardless of xyiR
gene. Transformants of xy!R mutant DH60 with pEXC131-39 also expressed chlorampheni-
col resistances and xylose isomerase without induction of xylose. This result shows that mu-
tation in region of xylA promoter might make it possible to be constitutively expressed.
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Table 1. Strains and plasmids used
Strains & plasmids Relevent properties Reference
Strains
E. coli
JM109 recAT supE4d endAl hsdR17 gyrA96 Yanisch-Perron et al.,
relA1 thi A(luc-proAB) (1985)
F{traD36 proAB® lack lacZ AM15]
[DH 60 zyIR ;| NTG mutant from JM109 Roh(1992)
DH 77 xylA [ NTG mutant from JM109 Roh(1992)
Plasmids
pEX13 Ap', T, xylA Rhee(1986)
pEXC131 Ap', Te!, Peyl-cat-xylA fusion gene This study
pEXC131-3¢9 Ap, Tc', zylA* This study
pING1622 Aps, T, lacZ, cat( 4P) Jin(1985)

2ylA* | constitutive muiation in xylA gene
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Fig. 1. Construction and physical map of plasmid pEXC131
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Table 2. Expression of CAT in LB media supplemented with or without xylose from E. celi DH77 (xylA
mutant) transformed with plasmid pEXC131

Conc. of chloramphenicol

Growth{Auee)* in LB supplemented

(pg/ml) without 0.4% xylose without 0.4% xylose
0 1.56 1.57
50 1.28 153
100 1.04 152
200 0.80 1.61
300 0.63 1.45
500 0.24 158

* Bacteria were grown at 37°C for 3 hour.

Table 3. Expression of xyA gene by the induction with xylose from E. coli DH77{x»A mutant) trans-

formed with plasmid pEXC131

Xylose isomerase (gmol/mg)

Strains* .

Uniduced Induced
DH77 0.06 002
pEXC131/DH77 0.13 2.56

* After bacteria were grown in LB media for 1.5 hours, 0.4% xylose were added 1o culture broth,
The culture broth was incubated at 37°C for additional 1.5 hours.
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Table 4. Chloramphenicol resistance of E. coli DH77(xylA mutant) transformed with plasmid pEXC131
on LB agar plate supplemented with or without xylose

Congc. of Cm Number of colony on LB plates supplemented*
{ug/ml) without with 0.2% Xylose
0 1000 TM**

50 800 570
100 100 570
150 100 630
200 None** 660
300 None 320
400 None 160
500 None 90

* The colonies were counted after bacteria were grown at 37°C for 40 hours.
** TM and None represent too many colonies and no detectable Cm resistance colonies, respectively.
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Table 5. Expression of xyA gene in xylA constitutive mutants.

xylose 1somerase (mol/mg)

Strains®

uniduced induged
DH77 0.01 0.01
pEXC131/DH77 0.73 2.01
pEXC131-3/DH?77 0.91 242
pEXC131-9/DH77 1.75 3.23
pEXC131-28/DH77 0.79 0.96
pEXC131-39/DH77 2.35 258
pEXC131-40/DH77 1.33 3.26

* After bacteria were grown in LB media for 1.5 hours, 0.4% xylose were added to culture broth.
The culture broth was incubated at 37°C for additional 1.5 hours.

Table 6. Expression of xz¥lA gene in E. coli DH77(xylA mutant) retransformed with plasmid

pEXC131-39 . .
Strains® xylose tsomerase {zmol/mg)
uniduced induced

DH77 0.01 0.01
DH60 0.01 0.01
pEXC131/DH77 0.41 - 1.82
pEXC131-39/DH77 2.53 252
pEXC131-39/DHE60 2.27 246

* After bacteria were grown in LB media for 1.5 hours, 0.4% xylose were added to culture broth.
The culture broth was incubated at 37°C for additional 1.5 hours.
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Table 7. Expression of CAT in LB media supplemented with or withour xylose from E. coli DH77 (x3lA
mutant) and DHG0(xyIE mutant) transformed with plasmid pEXC131 and pEXC131-39

Growth{ Agmm)* in Cm media

Stranis uninduced induced
DH60 0.004 0.006
pEXC131/DH?7 0.000 1.509
pEXC131-39/DH60 1.530 1.591
pEXC131-39/DH77 1532 1.613

* After bacteria were grown in LB media at 37°C for 4 hours, 0.4% xylose were added to culture
broth, which contained 200zg/ml chleramphenicol.
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