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Sixty luve blades representing 14 different plant species in the Woods Hole, Massachusetts, area were collected 
for the irdatlon of phyllopl.ne bacteria employing a leaf-print method on 10% King's B medium supplemented with 
100 pghl cyclohesimldc. Colonies that appeared after 2 3  days were overlaid with Laria Agar (pH 7.4) containing 
approximately 10' cdlslml of BckaicMo c d  carrying Mbriofirckm' hu operon with a 250-base pair non-polar 
deletkm hr W. Presumptive autoinducer-producing bacteria were isolated from the spots of biolnminescens in the 
overlaid plates. These kinds of phylloplme bacteria represented approximately less than two percent of the total 
Ieaf-sulrce bacteria Based on preliminary observation of cdony morphology and limited physiologkd assays, they 
were two main groups of phylloplane bacteria belonltiag to either Xuntkmona sp. or A b n 4 ~ 1  qvhgw, 
Accenlda(lty, thb method bas the potential to be developed into a rapid and reliable di8gnostic test, to study the 
distribution u well u relative abundmre of certain strains or p a t h n  of phytloplane bacteria. 

INTRODUCTION 

Autoinduction is an environment sensing-system that 
allow8 bacteria to monitor their own population density, 
which is atso wined as "quorum sensing" by some authors 
(Fa~ua et al. 1994). This system requires a difhiile com- 
poundpmdwxdbythecomxpondingtmterb, whichcan 
acamrolate in the smrounding environment during growth. 
Thie difhiile quonnn-mnsing compannd is called auto- 
inducer @qua et al. 1994). 

Vtbrto jischeri autoinducer (VAI) is N-3-(oxohexa- 
nuyl) hbmoserine lactone which is required to activate 
lmtairadaction of biohunincscence. VAI at a concentration 
of 10 nM or approximately 40 molecules/cells is sufficient 
to activate autoinduction in this bacterium. In the light or- 
gan, V: fischeri can reach a very high density concentration 
as high as 10'O-lOLL celWml. In seawater, however, K 
j9*heri is only found at approximately 10' celWml 
@mtap & Greenberg 1991, Ruby & McFall-Ngai 1992). 
There- fore, the autoinduction system might allow K 
fischeri to discrixpinate between free-living (low cell- 
density) stab and host-asmsiated (high celldensity) state 
(Fuqua et al. 1994). 

Previously, it was thought that the autoinducer for K 
fkheri was s p e c i e c ,  ie. other v i e s  of luminous 
bacteria neither responded to the pure molecule nor pro- 
dwd a ampound that stimulated luminescence by K ps- 
cheri. However* a large body of evidence showed that a 
campaund similar to VAI is widely employed in many 
mgdatoq systems in Pmtedwkda (Bainton et al. 1992, 
Pithonen et al. 1993, Canamem & More 1993, Pearson et 
al. 1 994). One implication of this study, is the understand- ! ing that certain ban& behavior can be performed effi- 
ciently only by a sufFiciently large population of bacteria. 

The leaf surface is considered to be an inhospitable 
envifunmcnt for microbial growth. Micfoorganisms which 

inhabit leaves must be able to evolve mechanisms to wer- 
come the stmdul or fluctuating environmental conditions 
(O'Brien & Lindow 1989). Recently, it has been demon- 
strated that colonization and survival of Pseudomonas sy i -  
ngae was dependent on the density of the inoculum (Wil- 
son & Lindaw 1994). In addition, virulence determinants 
of certain plant and animal-pathogenic bacteria have been 
shown to be regulated by VAI (Jones et al. 1993). 

This study was aimed to evaauate the potential use of 
lux system of  Mbrio jscheri for screening and chaktai-  
zaticm of specific autoinducer-- phyloplane 
bacteria. 

MATERIAL AND METHODS 

Ekcherichia coli JM83 (pAK211) and JM83 (pAK- 
203) were obtained from Paul Dunlap, Woods Hole 
Oceanographic Institution, Wood Hole, Mass. Plasmid 
pAK211 carries all lux genes of Vfbrio fischeri, except for 
the non-polar deletion of ltucl (gene for autoinducer synthe- 
sis), while pAK203 carries functional intact lux1 gene. 
Pseudomonas syringae pv. tabaci strain 2024, .Erwinia 
amylovora, and Xanthomonas campestris pv. glycines 8Ra 
were obtained from Paul D. Shaw, Dept. of Plant Patho- 
logy, Univ. of Illinois, Urbana. Xanthomonas campestris 
pv. glycines XP202 (=NCPPB 1 14 I), X. campestris pv. 
phaseoli strain XP34, XP28, and XP20 were obtained from 
Steven E. Lindow, Dept. of Environment Science, Policy 
and Management, Univ. of California, Berkeley. 

Phylloplane of bacteria were isolated fKrm surface of 
leaf-blades collected from around Woods Hole area. Leaves 
collected belonged to the following species of trees or 
shrubs: Rhododendron, Black Beech, Mint plant, Maple, 
roses, Acacia, Alnus, Yellow Lily, White Lily, Morning 
Glory (violet), as well as four kinds of grasses belong to 
Graminea. 
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