




















E. COLI CELL-CELL INTERACTIONS 5973VOL. 171, 1989

> ;0
D) _4 CD 0o

x

oo~JCD

CD

CD
F-

-CD 0
-ht U)

CDCD
5 _. Pz
CD:
CD tCO

Cj) o3Q

Q Oo0_

~0

r - U,

CD -

CD

x 0
.CD D

CD

0P

Z, o

CD 00

o

0

0

Ori) 5.

00

n cD

CD ~

o p.
P n . -

OCD

8
_

14 P CD
0.U

6-As

0" 00

 on O
ctober 14, 2019 by guest

http://jb.asm
.org/

D
ow

nloaded from
 



5974 SHAPIRO AND HSU

regulation, and signal transduction to find out whether they
modify the kinds of interactions we have observed. One
prediction of our view of multicellular pattern formation by
bacteria is that signaling and receptor functions involved in
morphogenesis will be identified.
We know that bacteria have a wide range of regulatory

systems which permit them to respond to many different
chemical and physical signals and adapt their metabolism
and behavior accordingly. The results presented here indi-
cate that bacteria also respond to each other as they prolif-
erate on agar. The interactive nature of multicellular growth
adds a new dimension to our analysis of physiological
control in bacteria. In some cases, the functional significance
of multicellular organization and the benefits it provides to
the entire bacterial population are known. Examples include
Neisseria gonorrhoeae virulence correlated with colony
type (15), antibiotic-resistant Staphylococcus aureus bio-
films (18), and predatory M. xanthus colonies in aqueous
environments (6). It is likely that studies of pathogens,
including E. coli, will reveal additional roles for cellular
differentiation and for specific forms of multicellular aggre-
gation in important processes such as colonization and
defense against antibacterial agents.
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