
T
he

com
pletesequenceofthe

1,683-kbpS
ym

B
m

egaplasm
id

from
the

N

� -fixing
endosym

biontSinorhizobium
m

eliloti

Sinorhizobium
m

eliloti
is

a
bacteriathatsym

biotically
fixes

N

�

in
plantrootnodules.T

his
provides

sig-
nificantadvantagesto

plantgrow
th.T

he
genom

e
of

this
bacteriaconsistsof

three
repliconsand

w
e

w
ere

part
of

an
internationalconsor-

tium
to

com
pletethe

genom
ethis

organ-
ism

.T
he

repliconw
e

sequenced,pS
ym

B
,

has
a

total
of

1,570
protein-coding

re-
gions,w

ith
very

few
insertion

elem
ents

and
few

regionsduplicatedelsew
herein

the
genom

e.T
he

repliconappearsto
be

essentialto
the

bacteriasince
the

only
copy

of
an

essentialarg-tR
N

A
geneand

the
genesencodingthe

im
portantcelldi-

vision
m

inC
D

E
proteins

are
located

on
pS

ym
B

.A
lm

ost
20%

of
the

pS
ym

B
se-

quencecarriesgenesencodingsoluteuptake
system

s,m
ostare

ofthe
A

T
P

-bindingcassette
fam

ily.

T
he

figure
show

s
a

m
ap

of
the

pS
ym

B
replicon.

T
he

innercircle
displaysopen

readingfram
es(poten-

tial
genes)on

the
leading

(red)
and

lagging
(green)strands.

T
he

outercircle
show

s
predicted

gene
re-

gions
encoding

transcriptionalregula-
tors

(pink),
A

B
C

transportsystem
s

(yellow
),

and
genes

involved
in

polysaccharidebiosynthesis(or-
ange).T

he
positionsofspecific

genesor
setsof

genesare
also

show
n

on
the

outeredgeofthe
m

ap.

R
ecognizablegene

clusters
include

m
any

involved
in

polysaccharidebiosynthesis.
In

total14%
ofthe

pS
ym

B
se-

quenceis
dedicatedto

polysac-
charide

synthesis.
T

he
func-

tions
of

these
genesare

consis-
tent

w
ith

the
notion

that
pS

ym
B

plays
a

m
ajorrole

in
the

ability
of

this
bacteriato

survive
in

the
soilen-

vironm
ent.

T
he

function
ofm

any
hundredsofothergenesrem

ainun-
know

n.

Turlough
M

.F
inan

and
eleven

others,2001,
P

roc.
N

atl.
A

cad.
Sci.

U
SA

98:9889-9894.


