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Myxococcus xanthus socD500 mutation causes Sporulation and
Induction of two C-signal Specific Genes
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Abstract

Myxococcus xanthus is a Gram negative, rod-shaped, soil bacterium that displays a social behaviors, and multicellular
development upon nutrient deprivation. The csgA gene encoding a cell surface protein is essential for developmental
behaviors including rippling, aggregation, fruiting body formation and sporulation. csgA mutants show normal vegetative
growth, but lack all these developmental phenotypes. Expression of the CsgA (C-signal) specific genes are eliminated or
dramatically reduced in csgA mutants. In order to identify components of C-signal transduction pathway, second site
mutations were introduced into csgA mutants and were identified which can fully or partially restore development of
csgA mutants (Rhie, H. G. et. al. 1989. ]. Bacteriol. 171, 3268-3276). One of such csgA suppressor mutations, socD500
restores only sporulation to csgA mutants at 15°C. The socD500 mutaion however eliminates the three basic devel-
opmental requirements, starvation, high cell density and a solid surface. Only sporulation, not accompanied with fruiting
body formation is induced simply by shifting the temperature of vegetatively growing cells from 32°C to 15°C. Spores
induced by socD500 mutation is not as thick as that of wild-type fruiting body. In socD500 genetic background, two of
ten C-signal dependent genes, QDK4506 and Q@DK4406 are more highly expressed in growing cells at 15°C. These results
indicate that the socD500 mutation may be partly involved in the regulation of expression of two C-signal dependent
genes and genes for sporulation in this transduction pathway.
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Table 1. M. xanthus strains containing CsgA-sepcific gene fused to a lac gene.

o ¥ &

1)

Strains’ genetic background

lac insertions

Time of expression

2)

wild-type s0c-500 csgA csgA

csgA L5902 LS1157 L5904 6 h
QDK4531 DK4531 L5559 15452 5h
QDK4531 DK4499 LS1159 L5446 6h
QDK4506 DK4506 LS1160 L5451 10 h
QLS234 L5234 LS1158 15235 10 h
QDK4406 DK42%4 L5584 L5251 12 h
QDK4500 DK4500 LS604 L5246 13 h

ops L5224 LS1166 LS225 18 h
QDK4435 DK5204 15572 15248 2 h
QDK4401 DK4293 L5578 L5244 25 h

Ylac insertion means that a lac gene is fused to a gene mentioned below, that is, csgA-lac or ops-lac etc.
Time of expression during development is the average reported value[2,9,14,28].
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Fig. 1. Ultrastructure of myxospores. A is wild-type
DK1622 myxospores. B is socD500 spores formed
by temperature shift to 15C. Bar equals 0.2 ym.
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Fig. 2. Expression of csgA-dependent genes following
temperature shift to 15°C. By measuring B-
galactosidase specific activity. Values represent
averages from two or three independent exper-

iments.
9 B &g 2AEAY (Fig 2). FUIEAE socD500 £
B2 26 FFANE we 4 £xd A, § F
F9] CsgA 50]4 F2520 9DK4506 2 9DK44067}
A ddde 2o Yetth o] fAAEL ¥ &F
U osgh SAWO|TE 2E FFAME Be 2xd 3
AN 2dgx G5 #EY 71 U} (Fig. 2). QDK4506
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ol nzZd F 1042k 12*]{} o 2do] H& A
o2 Byy gorRe] w7, 1A

b HAen, o] Byol= & 3L
w2 2 FAA CsgA A3 AAE A7kxe 2]
ZZgolwt sl Aoy LA s0cD500 EH o]
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Fig. 3. Comparison of expression of csgA, and csgA-
dependent genes at different conditions. Wild-
type cells were used for measuring expression.
csgA scoD-500 cells were used for measuring
expression.
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