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Editorial

Editorials should be written on subjects relevant to The Bacteriophage Ecology Group as an organization, to BEG News (either the concept
or agiven issue of BEG News), or the science of Bacteriophage Ecology. While my assumption is that | will be writing the bulk of these
editorials, | wish to encourage as many people as possible to seek to relieve me of this duty, as often as possible. Additionally, | welcome
suggestions of topics that may be addressed. Please address all correspondences to abedon.1@osu.edu or to "Editorials," Bacteriophage
Ecology Group News, care of Stephen T. Abedon, Department of Microbiology, The Ohio State University, 1680 University Dr.,
Mansfield, Ohio 44906. Please send all submissions as Microsoft Word documents, if possible (I'll let you know if I have trouble converting
other document formats), and in English.

Science NetWatch October 13, 2000

| NETWATCH |
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site started 4 years ago by mi-
crobiologist Stephen Abedon of
Ohio State University, Mans-
field. Born of his frustration at
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MathWorld, which offers definitions, diagrams, and refer-
ences for nearly 10,000 terms—from the A-Cordial graph
to the Zsigmondy theorem. Especially popular among stu-
dents are the brief biographies of more than 1000 scien-

the lack of cohesion among the

biologists who study bacteriophage ecology and evolution, the site
will encourage collaboration and help define this emerging—and
sprawling—field, Abedon hopes. It spans everything from studying
the rele of phages in antibiotic resistance to trying to enlist them in
combating human staph infections.

One major site offering is a perfodic newsletter that covers topics
such as the use of phages as models for human viruses. You can also
track down kindred researchers from around the world or troll a
3500-paper bibliography and list of recent publications. Other fea-
tures include a passel of phage-themed links and a gallery of micro-
graphs and cartoons. Sit back and enjoy the animation showing a lu-
nar lander-like phage injecting its DNA into a cell

i www.phage.org

TUTORIALS

Fish Stories

To learn the life histories of their slippery subjects,
fisheries scientists pull out the animals’ otoliths—
small ear bones with microscopic growth rings.
The otoliths’ shape and elemental content reveal
everything from a fish's species and age to its mi-
gratory wanderings. This site offers a thorough in-
troduction to otoliths, from how the growth rings
farm to various analytical techniques (such as
radiochemical dating and laser assays). A section
for students includes directions for a high
school-level otolith class project.
www.mar.dfo-mpe.ge.ca/science/mfd/otolith/english/daily.htm

ENCYCLOPEDIAS

Growing a Book of Science

To look up, say, “brown dwarf,” “pendulum,” or “Navier-Stokes equa-
tions,” you could consult any number of free Web dictionaries. But
these corporate sites often lack the breadth, detail, and accasional
quirkiness of those built by lone fact aficionados. Those seeking
such an experience may want to check out Eric Weisstein's Treasure
Troves of Science.” This storehouse of definitions for math, astrono-
my, physics, and other topics has grown considerably since it was

tists. Frustrated by a missing entry? Take up Weisstein's in-
vitation to contribute.
www. treasure-troves.com

REVIEWS

Neandertal
Nook

A flurry of recent evidence fu-
eling a debate over whether
MNeandertals were related to
maodern humans inspired Nean-
dertals and Modern Humans: A
Regional Guide.” The site is run
by Scott J. Brown, “an indepen-
dent anthropological research-
er and writer” who believes the
stocky, low-browed hominids
who died out about 30,000
years ago “were far more intelligent and capable than many an-
thropologists have suspected.” Despite his own views, Brown
has attempted to evenhandedly summarize evidence from Eu-
rope and Asia—such as genetic analysis of bones, and a Mean-
dertal child’s skull that's said to have modern traits. The well-
referenced site also includes links to relevant books, journals,
museums, societies, and research institutions.
" www.neanderthal-modern.com

CATALOGS

Meteorite Stash

About 60 meteorites have been found in Canada, including
Tagish Lake; fragments from a fireball over the Yukon last Jan-
uary may be the most primitive meteorite ever identified (see
Report on p. 320). The Provincial Museum of Alberta hosts a
site describing where and how each of the country’s meteorites
was discovered.

www.geo.ucalgary.ca/cdnmeteorites

Send Intermnet news and great Web site suggestions to netwatch@aaas.org
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Editorial Archive

BEG: What we are, Where we are, Where we're going

When Grown In Vitro, do Parasites of Multicellular Organisms (MOPSs) become Unicellular Organism Parasites (UOPS)?
Bacteriophages as Model Systems

2000 and Sun: A Phage Odyssey

Lytic, Lysogenic, Temperate, Chronic, Virulent, Quoi?

Which Ecology are You?

Science NetWatch October 13, 2000
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New BEG Members

The BEG members list can be found at www.phage.org/beg_members.htm as well as on the BEG home page. As we add new members,
these individuals will be introduced in this section. Note that, in fact, there are two ways of "joining" BEG. One, the "traditional” way, is to
have your name listed on the web page and on the list server. The second, the "non-traditional™ way, is to have your name only listed on the
list server. The latter | refer to as "non-members" on that list. Members, e.g., individuals listed on the BEG home page, should be limited to
individuals who are actively involved in science and who can serve as a phage ecology resource to interested individuals. If you have an

interest in phage ecology but no real expertise in the area, then you should join as a non-member. To join as a member, please contact BEG
using the following link: abedon.1@osu.edu. Include:

e YOUr name

o your e-mail address

o your snail-mail address

o the URL of your home page (if you have one)

« astatement of whether or not you are the principal investigator

« astatement of your research interests (or phage ecology interests)
o alist of your phage ecology references, if any

Note that it is preferable that you include the full reference, including the abstract, if the reference is not already present in the BEG
bibliography. Responsibility of members includes keeping the information listed on the BEG members list up to date including supplying on a
reasonably timely basis the full references of your new phage ecology publications. Reprints can also be sent to The Bacteriophage Ecology
Group, care of Stephen Abedon, Department of Microbiology, The Ohio State University, 1680 University Dr., Mansfield, Ohio 44906. To
join BEG as a non-member, please contact BEG using the following link: abedon.1@osu.edu and minimally include your name and e-mail
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address.

Please welcome our newest members

name
(home page links)

status

e-mail

address

Cynthia Eayre

PI

ceayre
@asrr.arsusda.gov

USDA ARS, 2021 S. Peach, Fresno, CA 93727

interests:

I am a plant pathologist working on soilborne diseases of fruit and nut trees and strawberry. In the past | have isolated
and tested phage for control of Erwinia soft rot of potatoes. Currently, | am starting a project to look for phage of
Agrobacterium tumefaciens, cause of crown gall of walnuts and many other trees. As part of the crown gall phage
project, | am interested in isolating phage, testing host range, and the effect of phage of rhizosphere populations of
Agrobacterium, and survival of the phage on trees harvested from the nursery and shipped to growers for planting.
(contents | BEG members | top of page)

Abraham Eisenstark

PI

eisenstarkA
@missouri.edu

Cancer Research Center, 3501 Berrywood Drive, Coulmbia, MO. 65201

interests:

(contents | BEG members | top of page)

Ipek Kurtboke

Pl

micropeace
@hotmail.com

LPO Box 2093, Hawthorn, Melbourne, Victoria 3122, Australia

interests:

The use of phages as ecological and taxonomical tools, in anti-viral research, and in bacteriophage therapy. | was the
organizer of the ACTINOPHAGE workshop in the 11th International Symposium on the Biology of Actinomycetes
held in Crete, Greece in October, 1999. My call for an international study on Actinophages has been accepted and
similar workshops will be conducted in the forthcoming conferences. | would like to encourage the group members to
inform me about their research work on actinophages if they are interested to be involved in this international study.
(contents | BEG members | top of page)

Brennan O'Banion

virukill
@aol.com

University of Kentucky, 161 Oliver Raymond Bldg., Lexington, Ky 40506

interests:

lodine disinfection kinetics using the serotype 2, male-specific bacteriophage GA which shows a higher resistance to
inactivation when compared to phages MS-2, Q beta, Phi-X174, and PRD1. Isoelectric focusing will be used to
determine if a relationship can be found to tie resistance to the degree of conformational change, after iodination, in the
molecular constituents of viral capsids. (contents | BEG members | top of page)

Ro Osawa

PI

osawa
@ans.kobe-u.ac.jp

Department of Bioscience, Graduate School of Science and Technology, Kobe
University, Rokko-dai 1-1, Nada-ku, Kobe City Japan 657-8501

interests:

Ecology of Shiga-toxin converting phages. (contents | BEG members | top of page)

Raiil Ricardo Raya

PI

rraya
@cerela.org.ar

CERELA - Chacabuco 145, 4000 - S M Tucuman, Tucuman Argentina

interests:

Genetics and molecular biology of thermophillic Lactobacillus. (contents | BEG members | top of page)

Mark E Rapson

mrapson
@bio.warwick.ac.uk

University Of Warwick, Coventry, West Midlands CV4 7AL UK

interests:

Isolation and Development of Staphylophage to control Surgical Wound Infections by MRSA. (contents | BEG

members | top of page)

Grégory Resch

reschg
@hotmail.com

Institut de M [1decine Dentaire, Hebelstrasse, 3, 4056 BALE (SUISSE)

interests:

The topic of my thesis work i

s the Aaphi23 phage family from the Oral pathogen Actinobacillus

actinomycetemcomitans. I'm currently sequencing the 44kbs genome of one representative of this family. (contents |

BEG members | top of page)

Miguel A. Talledo

PI

d190075
@unmsm.edu.pe

Universidad Nacional Mayor de San Marcos, Faculty of Biological Sciences,
Laboratory of Microbiology and Microbial Biotechnology, Unidad Vecinal Mirones,
Block 4A-300, Lima 1 Peru

interests:

I study the Vibrio cholerae phages found here in Lima, as well as the possible diversity of Vibrio phages in our coasts
(South America Pacific Ocean). We are at the initial stages of this study, mainly isolation of Vibrio phages and hoping
to get into phage characterization soon. (contents | BEG members | top of page)

Steven W. Wilhelm

PI

Wilhelm
@utk.edu

Department of Microbiology, The University of Tennessee, Knoxville, TN 37996-0845

interests:

Activity of viruses (bacteriophage and cyanophage) in marine systems.

Yukio Yoshizawa

PI

yukio.yoshizawa
@jikei.ac.jp

Radioisotope Reseach Center, Jikei Unoversity School of Medicine, 3-25-8
Nishishimbashi, Minato-ku, Tokyo 105-8461, JAPAN

interests:

Phage-conversion of bacterial toxins, especially that of Staphylocuccus aureus. (contents | BEG members | top of
page)



mailto:abedon.1@osu.edu?subject=from BEG News (007), I want to be non- member
http://pwa.ars.usda.gov/fresno/cynthia.htm
mailto:ceayre@asrr.arsusda.gov?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
mailto:eisenstarkA@missouri.edu?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
mailto:micropeace@hotmail.com?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
mailto:virukill@aol.com?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
http://www2.kobe-u.ac.jp/~koala/main.html
mailto:osawa@ans.kobe-u.ac.jp?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
mailto:rraya@cerela.org.ar?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
http://www.bio.warwick.ac.uk/hodgson/mrsa/index.html
mailto:mrapson@bio.warwick.ac.uk?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
mailto:reschg@hotmail.com?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
http://www.unmsm.edu.pe/biologia/ProfTalledo.htm
mailto:d190075@unmsm.edu.pe?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
http://www.bio.utk.edu/microbio/wilhelmlab/
mailto:wilhelm@utk.edu?subject=from www.phage.org/beg_members.htm
mailto:yukio.yoshizawa@jikei.ac.jp?subject=from www.phage.org/beg_members.htm
http://www.mansfield.ohio-state.edu/~sabedon/index.html
http://www.mansfield.ohio-state.edu/~sabedon/index.html#members
http://www.mansfield.ohio-state.edu/~sabedon/beg_splash.htm#bacteriophage_ecology_group_news

contents | BEG News (007) | top of page

New Links

Links relevant to The Bacteriophage Ecology Group fall into a number of categories (e.g., see Bacteriophage Ecology Links at
www.phage.org/beg_links.htm). Listed below are new links found on that page. If you know of a link that should be included on this page,
or the whereabouts of a now-dead link, please let me know.

New Bacteriophage Ecology (Etc.) Links

A Balm for Sunburned Viruses

Microbial Gene Transfer: An Ecological Perspective

Phage in Continuous Culture

Continuous Culture Model to Examine Factors That Affect Transduction among Pseudomonas aeruginosa Strains in Freshwater Environments
Characterisation of Phage of Staphylococcus Species and Evaluation of Their Therapeutic Potential

Phage therapy: The peculiar kinetics of self-replicating pharmaceuticals

FDA.gov "bacteriophage" search

FDA.gov "phage" search

contents | BEG News (007) | top of page

New Features

In this section I highlight new or updated features of the BEG site. If you have any ideas of how either the BEG site or BEG News might be
improved, please let me know.

Phage Jobs Link:
There is now a link from the BEG splash page to the current issue of BEG News job section.
Phage Members List:

I've redone the BEG splash page members list. The old multicolumn list was getting unwieldy as our membership has expanded. Let me
know what you think of the new list or if you have any suggestions of how | might improve it.

Bacteriophage Ecology Web Ring:
If you scroll to the bottom of the BEG splash page you will find that BEG is now the hub of the "Bacteriophage Ecology" web ring.
Unfortunately, | seem to have joined this Yahoo-based service twice. Please join the ring (if we don't have enough members we will be
deleted), but please join the first-listed ring, not the second (even though they otherwise appear to be identical). To join the ring directly, go
to this web page: http://edit.webring.yahoo.com/cgi-bin/membercgi?ring=bacteriophageeco&addsite. Thanks!

contents | BEG News (007) | top of page

Upcoming Meetings

The BEG Meetings link will continue. Reminders of upcoming meetings will be placed in this section of BEG News. If you know of any
meetings that might be of interest to BEG members, or would like to recap a meeting that you've attended, then please send this information
for posting to abedon.1@osu.edu or to "BEG Meetings," Bacteriophage Ecology Group News, care of Stephen T. Abedon, Department
of Microbiology, The Ohio State University, 1680 University Dr., Mansfield, Ohio 44906.

Evergreen International Phage Meeting

Next Summer's phage meeting has been scheduled for August 8-13, 2001. The web page for this meeting can be found at
http:/Amww.evergreen.edu/user/T4/2001Meet.html. As always, this will be the meeting that brings together phage people with the widest
possible array of interests - from the ecological to the molecular - in a setting of rain forest spender in the city that Time Magazine dubbed
the "Hippest town in the West".
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Jobs

Postdoctoral Position Bacterial-Bacteriophage Genetics

A two-year postdoctoral position in bacterial-bacteriophage genetics is available to investigate inter-species gene transfer within the
Burkholderia cepacia complex using bacteriophages with inter-species host range. This is a Cystic Fibrosis Foundation funded position and
is a collaborative project between the laboratories of John J. LiPuma, M.D. (U. Michigan-Medical School) and Carlos F. Gonzalez, Ph.D.
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(Texas A&M University). Candidates should have previous training in molecular biology, bacterial genetics, biochemistry, or virology. Send
curriculum vitae, names, telephone numbers, and e-mail addresses of three references to Carlos F. Gonzalez, Department of Plant Pathology
and Microbiology, 120 Peterson Bldg., Texas A&M University, College Station, Texas, 77843, Office: 979-845-8462, Fax: 979-845-
6483; email cf-gonzalez@tamu.edu.

POSITION ANNOUNCEMENT: AVAILABILITY: IMMEDIATE

Post-doctoral position in Salmonella and enterohemorragic E.coli (EHEC) phage ecology and phage therapy: Position available to
investigate the natural history, field ecology and diagnostic and/or therapeutic potential of bacteriophages specific for Salmonella
typhimurium and EHEC 0157, 0111, and 026 in the livestock production environment. Will involve both lab and field based research.
Ideal candidate will be a PhD microbiologist with experience in isolating and characterizing bacteriophages from the field. Previous work
experience with Salmonella and EHEC is not necessary. Two year position with annual extensions possible. Annual salary of approx.
$38,000 + benefits. Starting date: negotiable, but prefer between prior to Sept 2000. Interested candidates should contact Jim Keen, Animal
Health Research Unit, USMARC, Clay Center, NE 68933; Ph: 402-762-4343; Email: keen@email.marc.usda.gov for additional
information.

Postdoctoral Positions - Viruses, Sediments and Harmful Algal Blooms

Two postdoctoral positions are available immediately to participate in research programs investigating viruses that infect the toxic bloom-
forming alga Heterosigma akashiwo. The first project is investigating the use of algal and viral biomarkers in sediment cores to reconstruct
the frequency and extent of occurrence of blooms of this toxic alga,. Harmful algal blooms are a worldwide problem with enormous
ecological and economic consequences. There is evidence the incidence and severity of blooms has increased in the last few decades as the
result of environmental change. As well, the introduction and range expansion of harmful algal species is of great concern, but is often hard to
document. The successful candidate will develop and apply quantitative PCR-based methods to determine the distribution in sediment cores
of cysts and viruses that are specific to Heterosigma akashiwo in order to hindcast the occurrence of toxic algal blooms. The second
position will join a project that is investigating the role of viruses in controlling the bloom dynamics of this alga in the water column. You will
join an active laboratory of about 15 researchers investigating natural viral communities and viral mediated processes.

Applicants should provide a cover letter, CV and contact information for two references. Applicants must be within 3 years of having
received a PhD. For further information, please contact Curtis Suttle, Department of Earth & Ocean Sciences Oceanography), University of
British Columbia, 6270 University Blvd, Vancouver, BC, V6T 124 Canada. Phone (604) 822-8610; Fax (604) 822-6091. Applications By
Email Are Preferred

- Emai | : suttl e@os. ubc.ca
Q | \___ http://ww. ocgy. ubc. ca/ ~suttl e/
|\ | \V_\
|\ | (00) Curtis Suttle
|\ / / __oo__/ Oceanogr aphy
\ BOAT- Eh? 0000 |/ Univ of British Colunbia
\ W/ 6270 University Bl vd.
\ / Vancouver, BC, V6T 174
CANADA
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Submissions

Submissions are non-editorial items describing or highlighting some aspect of bacteriophage ecology including news pieces, historical pieces,
reviews, and write-ups of research. Peer review of submissions is possible and a desire for peer review should be indicated. Send all
submissions to abedon.1@osu.edu or to "Submissions", Bacteriophage Ecology Group News, care of Stephen T. Abedon, Department of
Microbiology, The Ohio State University, 1680 University Dr., Mansfield, Ohio 44906. Please send all submissions as Microsoft Word
documents, if possible (I'll let you know if | have trouble converting any other document formats), and in English.

How big is 10397

Whitman et al. (1998) argue that there are between 10% and 103! prokaryotic cells on our planet. If we assume numerically one virus
for every prokaryote host, then we conservatively (e.g., Bergh et al., 1989) reach a total worldwide abundance of 10%° virus-like
particles. Is 10%0 virus-like particles a reasonable estimation? What does a number like that mean? Astronomers, for instance, can
account for [Jonly[] about 10% stars in the entire universe (Turner, 2000). The size of the universe is something on the order of 1.5 x
100 light years across (depending on whose estimation of the age of the universe you choose to believe), while a light year is about
10*3 kilometers (9,460,800,000,000, actually). That means that the universe is something like to 10%° mm wide (1010 x 10+ x 10°

mm/kilometer). If phages were one mm wide, then 10%° phages placed end to end would form a single line that would stretch ten-times
across the entire universe! Of course, phages (and bacteria) are something less than one mm wide.

If we go to a site called About Big Numbers (ABN) we find that 10%%is approximately the mass of the sun (in pounds; 4 x 1030) and
about 1/100™" of the volume of the sun (in cubic inches; 86 x 1030), and that there are over 10" atoms of water on Earth(Is surface. Of
greater relevance to our subject, though, About Big Numbers claims that 10% is the [ IMaximum number of living things the Earth can
accommodate. ] Therefore 103° would only be claiming that the Earth(Js smallest [Jorganisms(] would numerically represent only one-

millionth of the Earth(Js total organismal capacity. From that perspective, 10% phages strike me as quite reasonable, perhaps even on
the low side.

The chemist in me wants to know how many moles 1030 represents. Avagadrolls number is 6.022 x 1023 atoms, molecules, or
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particles per mole. 10%°/6.022 x 10?2 = 1.66 x 10° or over one million moles of bacteriophage! Given the examples in the above
paragraph, my first impulse would be to compare this number with the number of moles that make up the Sun. Since the sun consists

mostly of hydrogen gas (with a molecular weight of 2) and there are 454 grams per pound, then there are approximately 103 moles of

hydrogen making up the sun! This would mean that the sun has nearly 10%" molecules for every phage on Earth. However, far more
humbling, the volume of the sun would accommodate approximately one million earth-size balls (ABN). That would be a lot of heat-
inactivated phages!

Dubin et al. (1970) provide an estimation of the molecular weights of phages T4, T5, and T7 of 192, 109, and 50 x 106 dalton, which
wellll assume on average is something like 108 grams per mole of phage. This is approximately the mass of a single blue whale, i.e.,
100 short tons (see: MegaConverter 2 for the conversion to grams). 108 grams per mole translates to about 10 grams of phages
(106 moles) found on the Earth. That's about equal to the total mass of humanity (6 x 10° people at 50 kilograms per person), and is
slightly more than the total mass of the approximately 108 cows in the U.S. (ABN) where 108 grams is one metric ton and a good-sized
cow is about half a metric ton. The mass of the whole Earth is approximately 5 x 10%8 grams (ABN), so we need not worry about
running out of planet to make our phages. In fact, a single mole of an average-sized bacterium weighs approximately 5 x 10** grams
(30 x 10%? [laverage-sized(] bacteria per ounce; ABN) which means that 10% phages is equivalent in mass to 200 moles of bacteria

(10™ /5 x 1011, or about 10%° individual cells. Numerically, 10%° is 10 orders of magnitude less than the above-noted guestimate for
Earth(Js total organismal capacity.

So if there may be 10% phages then there are ~10° moles of phages or something like 10% grams in total. What phage density would

be necessary to account for such numbers? Estimations of the surface area of the Earth can vary depending upon whether Earth is truly
a sphere (in fact, the poles are flattened) or whether one insists on taking into account the degree to which that surface is rough (which
can dramatically increase the Earth(1s surface area). For our purposes we will assume that Earth is a perfectly smooth sphere with a

diameter of 1.28 x 10’ meters at the equator. The surface area of a sphere is 4n r’ and 4 x 3.14 x (1.28 x 10/ /2)2 =5x10% square
meters or 5 x 10%8 square centimeters. The density of phages therefore is 10 /5x 108 =2 x 10 which, to be conservative, welll
call 5 x 1011, To account for 10%° total phages this is the number that would have to be present per ml to a depth of 1 cm over the
surface of the entire world[Js oceans. A more reasonable density is 10° phages per ml (or, at least, of virus-like particles), total count
(Wommack & Colwell, 2000). Diluting 5 x 10*% phages per ml to 108 phages per ml requires a dep