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Environmental Dissemination of Antibiotic Resistant Bacteria

and Resistance Genes by Wastewater Treatment Plants
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Background: This study was conducted to evaluate the influence of
wastewater treatment processes on the prevalence of antibiotic resistance
faecal coliforms (FC) and antibiotic resistance genes of FC. Furthermore, the
influence of wastewater effluents on the dissemination of ARB and ARGs in

receiving surface waters was evaluated.

Methods: FC were isolated from secondary effluent and tertiary effluent
disinfected by either chlorine or by UV. Antibiotic resistance was tested against
12 types of antibiotic by the disk diffusion method. FC antibiotic resistant

colonies from each effluent were tested for the presence of ARGs (ampC,
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blaSHV, tetA and tetB). Furthermore, the prevalence of AR heterotrophic
bacteria (HTB) and ARGs in effluents and receiving waters (six sampling sites)

was determined against ampicillin, tetracycline and chloramphenicol.

Results: .Multidrug resistances were observed in FC isolates
The prevalence of ARG tetB and blaSHV was the lowest in isolates from
chlorine disinfected effluent. The prevalence of ARG blaSHV was highestin FC

isolated from effluent disinfected by UV.

The highest resistance of HTB was observed against AMP, which ranged
between 75% in the Yarkon stream down to 3% in the sea water. However, for
tetracycline and chloramphenicol, lower resistance was observed (0.1% to
0.7%). For R-lactam resistant gene, AMPc and blaPSE1 were more prevalent
than blaSHV in effluents and surface water. For the tetracycline resistant genes,
tetA and tetC were more prevalent compared to tetB, which was found highly
prevalent in secondary effluent and decreased in the receiving water bodies.
The prevalence of the monitored chloramphenicol resistant genes, CAT and
Flor, was similar in UV effluent and samples from the receiving water bodies.
Discussion and conclusions: The results of the study demonstrate the
wide spread prevalence of ARB and ARGs in wastewater and receiving water

bodies.
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A Microbial Approach To Reveal The Mechanisms Enabling
Proliferation Of The Israeli Rocky Shore Reef Builders

Shany Gefen-Treves, Isaac Kedem , Dr. Dan Tchernov, Prof. Aaron Kaplan

Background Vermetid-reefs in the Mediterranean Sea and the rocky shore
are hot-spots of biodiversity with economic and cultural importance for Israel
national resources, setting them as the subtropical equivalent of coral reefs.
The reefs depend for their existence on the actively-built rims constructed by
several reef builders; among them are two species of intertidal Vermetid
gastropods and the red Crustose Calcareous Alga (CCA), Neogoniolithon
brassica-florida, yet their biogenic role is threatened by a rapidly changing
environment. In order to recommend a protective strategy for these important
natural resources for generations to come it is crucial to characterize these
engineering species and their response to changes in environmental

conditions.

Methods: Calcification by red algae creates an altered microenvironment
potentially distinct in its microbial inhabitants. In addition, coralline-algae-
associated-bacteria have been demonstrated to effect macro-scale processes
extending beyond the limited magnitude of their niche. Here for the first time,
the potential role played by CCA-associated microbial community was
examined with respect to its survival in its natural habitat. We constructed a
library of lab-cultured N. brassica-florida associated bacteria and developed
tools to explore their localization and microenvironment, as a framework to
address questions regarding what underlies its survival in the reefs and what
are the metabolic and functional roles of this microbial consortium in this
respect.

Results: We shall present several candidate strains bearing potential
importance for these aspects and our current view on what limits this alga
survival in the reefs.

Discussion and conclusions: Identification of bacterial groups associated

with this alga and their potential impact on its function will enhance our
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understanding of what determines its survival in the Vermetid-reefs for

improved monitoring and preservation of these natural resources.
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Nutrient stress causes colony formation in the marine

diazotrophic cyanobacterium Trichodesmium
Liel Magnezi, Yael Tzubary, Prof. llana Berman-Frank- Bar llan University

Background: * Trichodesmium, a filamentous marine cyanobacterium forms
expansive surface blooms across the nutrient-poor (oligotrophic) surface of the
sub-tropical and tropical oceans and also appears in the Red Sea (Gulf of Eilat).
While Trichodesmium overcomes nitrogen (N) deprivation by its capacity for
N2-fixation, the bioavailability of phosphorus (P) and iron (Fe) controls

Trichodesmium distribution world-wide.

Methods: Experimental simulations on laboratory cultures under differing

nutrient regimes.

Results:*+ We found that Trichodesmium colonies are only formed by live
cultures, subsequent to Fe and P deprivation, and can be dispersed following
nutrient re introduction. Colony characteristics such as the temporal dynamics
of formation, colony length, individual filament length, and minimum required

filament density depend on the specific nutrient limitation.

Discussion and conclusions: Colony formation is a biological
phenomenon that can enhance nutrient uptake in ultra-oligotrophic conditions.
Our work may aide in understanding nutrient cycles and bloom dynamics of

colony forming phytoplankton in aquatic environments.
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