Kor. ] Appl. Microbiol. Biotechnol.
Vol. 19, No. 3, 222-227 (1991)

Rhizobium fredii Pectate Lyase

SHX2| Marker-Exchange 50|

[ o
s} - 2927 - gel*
AT S518tD)

Marker-Exchange Mutagenesis of Pectate Lyase Gene in Rhizobium fredii
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Abstract — Rhizobium fredii USDA193 is one of the causal organism for root nodule formation
in soybean (peking). Previously we cloned the pectate lyase gene (SY1) of R fredii USDA193.
The pel” mutants (SY1Q and SYI1N1) of SY1 were obtained using the in vitro insertional
omega mutagenesis of RpelB (of Rhizobium pel) and fill-in reaction of RpelE (of Rhizobium
pel) gene respectively, and we constructed two mutants (R fredii USDA193Q2 and R. fredii
USDA193011) in pectate lyase function by marker-exchange with pelB::Q and R. fredii USDA193
strain (r1f). The pectate lyase activity of two pel” mutant of R. frediz USDA193 was determined
by spectrophotometric method. However, all pectate lyase activity of these mutants was not
lost upon the mutagenesis by marker-exchange. This suggests that other pectate lyase genes
may be present on the plasmid or the chromosome of R. fredii. As yet we do not have evidence
linking RpelB and RpelE genes of R. fredu directly to the early nodulation process.

o ==

Rhizobium freditv= 5(Peking) o /5
] Keyser 5(2,3)0l 2ja] W& Foofs F2
Bas oldl Azt 54,5 fldx RuEgdch
SRFel 255 Ak A FAEY 2
BAEE Bojrke S MAMEv| AR FFEsd
g], o] wf 2xe] AEHalo] o]tEe] TF]
NFAEZ Borhedl Solshdl Hel6). ol
Az FASHE polymer A& e
A B oa] WA= FhpEsase] ofs] o8k
S e Folh(7,8). #Held FsE vt A
a7 Bl oA Ee) FulEo A Tt

7ol #HAFEAPHT). VIR RN E
pectate lyase, cellulase, hemicellulase 59 A ¥4
Haol] AaEle E45] Eulgrs o] Rad
ul7} gleh(8,9). o5 LAR sted AAE2 R fredii

H s}

52|
E=1
[
=
,.‘?__n.
[N

2] A

4
=)
R i
L

L

Key words: Rhizobium, pectate lyase(pel) gene,
mutagenesis, marker-exchagne, southern hybridiza-
tion,

*Corresponding author

222

USDA193¢l 4 cellulase -fAAH10) % pectate lyase
FHZAHD & F2Y3ste] B wpz} o] o]
Ich.

ol o
AX =

=3
&

o

M ode ot 0oy W

|21
o] ofeg uwitol AstEMl A7 A3 =
sz} Ao BAAEEA v|ee] wgdE oo
g A Fo] 715-3hA =<l

E Ao A AE(D) A ¥ R fredii USDA
1939 pel -# A A2 712 pSY14] 4.0 kb insert DNA <}
Erwinta chrysanthemi EC162} pelBS} pelE(11) 2}2)

AEde 7 #4

z3

o

E=N
=

Q) mutagenesis % fill-in 4}



Vol. 19, No. 3

£ ¢ & double mutantsZ =H5-o] marker-exchage*|
7 e R fredit® pel” mutantE Lol SFI3A
Aol 4 o] Eo] T||EH: HEE BRI Blo|rh

ME R Y

AMEDT

257 weke Beringer®d] #hH(12)o] £330
Escherichia coli T35+ LB wi=]ol] A3 3+A1A 5
A7bslgdel, B Al AH8¥E F g Sekiv| e
Table 17} 7t} QO WHel % marker-exchange-5 $%t
pel F+AAE FH-3 pSY19) F+A4AF A= FH E chry-
santhemi EC162] pelB X pelE(11) 3] A5AE
7131 B9l Fig 13 72}t

Pectate lyase BAZH

Starr -2 W (13)of] £33 Zoes FaF=Hel
°)#] 235 nmoll 4] polvgalacturonic acid?} B33t
uronides® Fal¥lE= Hvo] ulels] EAHAE &
Aol e Rlel A AA4SA FA(1D o R

Table 1. Bacterial strains and plasmids employed
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Fig. 1. The restriction maps of the 4 kb EcoRI frag-
ment of pSYL. The lights bars represent the cloning
sites of pVKI101.

Abbrewviation for restriction enzyme sites are as fol-
lows: B, BamHI; E, EcoRl; H, HindIIl; S, Sail; X, Xbal.

Strains/Plasmids Chracteristics Sources
R. fredun USDA193 Rif; Nod*; Fix® on soybean cv. Peking H.D. Yun ()
Wild type
R. fredii 1A728 Rif; pSym cured derivative of R fredi USDA193 H.D. Yun (1)
E. coli DH5« 080d/lac Z A M15; endAl; recAl; hsdR17 (r"k, m*k), supEd4, BRL
thi-1, & gyrA, relAl, AlacZYA-argl)U169
pVK101 Broad host range cosmid vector; Km, Tc
pSY1 4.0 kb EcoRI fragment of pSym USDA193 carrying the pelA H.D. Yun (1)
and pelB of R. fredii USDA193 cloned into pVK101; Km, Tec.
pSY?2 pSY1 in pUC19; Amp H.D. Yun (1)
pSY2.1 pSY1 in pUC18; Amp : H.D. Yun (1)
pSY3 0.7 kb Sall-HindIlIl fragment of pSY1l carrying the pelA gene H.D. Yun (1)
of R fredir in pUC18; homologous to pelB of E. chrysanthemi EC16
pSY4 pSY3 in pUC19; Amp H.D. Yun (1)
pSY5 1.3 kb Hindlll-EcoRl fragment carrying the pelB of H.D. Yun (1)
R. fredii USDA193 cloned into pUC18; homologous to pelE
gene of E. chrysanthem: EC16; Amp
pSY6 pSY5 in pUC1o. H.D. Yun (1)
pHP45) Donor of the €} fragment, Sm'/Sp’ P. Prentki (19)
pSY1$) pelB::) derivative of pSY1l, Tc¢”, Sm/Sp’ This work
pSY1Q1 pelE derivative of pSY1), Tc", Sm'/Sp' This work
K. fredii USDA193Q2 Rif', Sm'/Sp*: pelB::Q) derivative of R fredii USDA193 This work
R frediu USDA193021  Rif, Sm'/Sp': pelE derivative of R fredii USDA193(} This work
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Fig. 3. Agarose gel electrophoresis of the recombinant
plasmid DNA carrying pel gene of Rhizobium fredii
USDA193 and Q fragment from pHP45(.
Lane A, A/Pstl; B, pSY1/EcoRI; C, pSY1/BamHI; D,
pHP45Y/BamHl: E, pSY1QBamHI, F, pSY1Q/Bam-
HI-EcoRI; G, pSY1Q/EcoRI; I, uncut pSYL.
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Fig. 4. (a) Agarose gel electrophoresis of EcoRl diges-
ted total DNA isolated from R. fredii strains.

Lane 1, A/Pstl; 2, R. fredii USDA193; 3, R. fredit USDA
193Q2; 4, R fredu USDA193(21

(b) Hybridization of nonradioactive digoxigenin-dUTP
labelled pSY1£2/EcoRI insert DNA (Fig. 3, small frag-
ment of lane G) to EcoRI digested total DNA of Fig. 1
A.
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- Table 2. Pectate lyase activity of Rhizobium fredii
USDA193 and clones of the pectate lyase gene in E.
coli.

Strains Enzyme activity
(pmoles/min/m/}
R. fredii USDA193 2.30
(wild type)
K. fredii TAT728 0.00
R. fredii USDA1393$} 1.10
R. fredii USDA193Q)1 0.90
pSY1 3.71
pSY1Q2 1.80
pSY1IN1 0.00
E. coli DHb5a 0.00

*The enzyme reaction mixture were incubated for 24
hours period at 30C
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