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of Rhizobium fredii USDA193 in Escherichia coli
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Abstract — From the plasmid pYA300 carring a CMCase of Rhizobium fredii USDA193 plasmid
was subcloned into pBluescript 11 KS(+)/pBluescript 11 SK(+) vectors and designated pYA500
and pYA600, respectively. Escherchia coli cells transformed with pYA500 porduced the CMCase
more than with pYA600. The orientation of the cloned fragment in pBluescript vector had the
effect on gene expression in E. coif background. When the 1.7 kb CMCase gene fragment of
R. fredii USDA193 was hybridized to EcoRI-digested total DNA from R. meliloti and R. fredii USDA
191 the unique bands hybridized respectively, indicating that some genetic diversity exists in the
EcoRI restriction enzyme site for CMCase gene in Rhizobium strains. The optimum pH of enzyme
activity was 7 and the optimum temperature of that was nearly 37C. The cellulase-minus derivati-
ves of pYAS00 were constructed by Tn5 insertional mutation. Among 6000 transconjugants, two
mutant plasmids (designated pYA500::Tn5a and pYA500::Tn5b) were detected from the cellulase-
negative transconjugants. The product of CMCase gene was analyzed by one dimensional SDS-
PAGE of the cell extracts. About 45 kDa protein was considered to he a product of CMCase

gene.
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Fig. 1. The restriction maps of the 1.7 Kb EcoRI-Hin-
dlIl fragment of pYA300. The light bars represent the
cloning sites of pUCI1S.

Abbrewviation for restriction enzyme sites are as fol-
lows: E, EcoR1: D, Dral; P, Poull: B, Bglll; H, Hin-
dlll

Table 1. Bacteria strains and plasmids employed
Strains/plasmids Characteristics Sources
Rhizobium fredin USDA193 Nod™, Fix', on soybean cv, Peking Keyser (2)
Rhizobium frediz USDA191 Nod', Fix™, on soybean cv, Peking Keyser (2)
Rhizobium wmeliloti TAL1372 Nod', Fix", on alfalfa Niftal

E. coli XL1-Blue

¢ 80d lacZAMI15; end Al, rec Al: hsd R17

Stratagene Co.

(r « m i), supbEd4, thi-1, A-gwA, rel Al,
F o, AlacZYA-argF)U169, Tc!

pBluescriptll KS-
pBluescriptll SK-

Cloning vector, Amp’, M13, T,
Cloning vector, Amp’, M13, T;

Stratagene Co.
Stratagene Co.

pJB4]1 Tnb, Tn7, Km'", GrY Ely ¢t al (32)

pYA300 1.7 kb Bglll-Hincll fragment of pYA200 Yun et al (1)
carrving the cel gene in plJC18

pYAS00 1.7 kb EcoR1-HindIll fragment of pYA300 This work
carrying the cel gene in pBluescript 11 KS*

pYAG00 1.7 kb EcoR1-Hindlll fragment of pYA300 This work
carrving the ce/ gene in pBluescript I SK-

pYA5H0G:: Tnba cel  mutant of pYA300 This work

pYAS00:: Tnbhb cel mutant of pYA300 This work
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Fig. 3. (a) Agarose gel electrophoresis of EcoR1-diges-
Fig. 2. Reel (Rhizobium cellulase gene: 1.7 Kb EcoR1- ted total DNA isolated from Rhizobium strains.
Hindlll fragment) cloned into pBluescript H KS* (pYA Lane 1, A /Pstl, Rhizobium fredii USDA193, 2. Rhizo-
500) and pBluescript I1 SK* (pYA600). bium meliloti TAL1372, 3. Rhizobium fredii USDA191.
Abbreviation for restriction enzyme sites are as fol- (b) Hybridization of labelled CMCase gene insert from
lows: H, Hindlll; E, EcoR1 Rhizobium fredii USDA193,
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Fig. 5. Effect of the temperature on CMCase by pYA
500. All assays were conducted at pH 6 in the 0.1
M-phosphate-citric acid buffer
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Fig. 6. Time course of CMCase by pYAS00 in LB-
CMC broth.

~@—: cell density, — & —: relative activity of CMCase,
~[1—: pH, —M—: relative viscosity of CMC, —O-:
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Fig. 7. Colonies of E. coli strain producing CMCase
activity by Congo red.

A, pYA500: B, pYAS500::Tn5a; C, pYA300; D, pYA600;
E, E. coli XL1-Blue
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Fig. 8. SDS-polyacrylamide gel electrophoresis patterns
of total protein in E. coli containing CMCase gene,
Lane A, pYA500; B, pYA500::Tnba; C, protein standard
marker.,
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