'‘NEW YORK UNIVERSITY MEDICAL CENTER

institute of Environmental Medicine

550 FIRST AVENUE, NEW YORK, N.Y. 10016
AREA 212 679-3200

May 18/ 1979

PLEASE REPLY TO: .
NEW YORK UNIVERSITY MEDICAL CENTER
BOX 817, TUXEDO, NEW YORK 10987

Mr. Clayton F. Callis, Director
Environmental Operations & Tech. Planning
Monsanto Company

800 N. Lindbergh Blvd., B2SA '

St. Louis, MO 63166

Dear Clayton:

I am enclosing the proposal prepared by Dr. Lee for
support of his investigations of the rates of degradation of
PCBs by microorganisms normally present in the aquatic
environment. We propose that support be provided for three
years at a total cost of $154/931.

As indicated in the proposal, Dr. Lee wvill serve as
principal investigator, assisted as needed by Drs. Kneip and
O'Connor.

Ve appreciate the interest and confidence you have
expressed in our program, and we look forward to receiving
the contractual document from you. As | am not familiar
with the form of the contracts you offer universities, m
should mention that university policy requires that Dr. Lee
be given complete freedom as principal investigator, within
the proposed scope of work, and that there be no restrictions
on his publication privileges.

Very truly y&urs,

ME:emc
Professor and Director
Laboratory for Environ-

Enclosure .
mental Studies
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PROPOSAL TO MONSANTO COMPANY

TITLIS; The Degradation of Polychlorinated Biphenyls by
Fungi and Anaerobic Bacteria
PRINCIPAL INVESTIGATOR: Dr. Chun C. Lee (SSN 521-52-6704)
INSTITUTION: New York University Medical Center
Institute of Environmental Medicine
Laboratory for Environmental Studies
‘ 550 First Avenue
New York, New York 10016
DURATION OF PROPOSED WORK: June 1,-1979 through May 31, 1982

TOTAL AMOUNT REQUESTED: $154,931 '

Chun C. Lee

Research Assistant Professor Associate Director
Institute of Environmental Institute of Environmental
Medicine Medicine

New York University Medical New York University Medical
Center Center *
Tuxedo, New York 10987 Tuxedo, New York 10987

Thomas™A-."" Fitzgerald, Director

"Institute of Environmental Office of Grants Administration
Medicine and Institutional Studies

New York University Medical 550 First Avenue
Center New York, New York 10016

550 First Avenue
New York, New York 10016
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This research wvill seek to isolate and cultivate fungi
wiaerobic bacteria from a variety of aquatic environ-
which are able to grow in the presence of polychlorinated
>cnyls and degrade the polychlorinated biphenyls. After
cultures have been established, the rate and mode of

.-hlorinated biphenyl degradation by these cultures wvill
examined, both in vitro and in situi
r-QDUCTION

This study is proposed to investigate the role of fungi
| anaerobic bacteria in polychlorinated biphenyl (PCB)
p.uiation. Because of their low solubility in water, high
eecific gravity, and high adsorbability, PCBs in aquatic
vironments tend to accumulate in reducing or anaerobic
eliments of lakes, rivers, estuaries and coastal zones
d,y=.

Evidence available to date indicates that microbial
gradation may be a mechanism by which PCBs are eliminated
"'s the environment (1,5,7,8,10,11,13). PCB resistant or
mlivtding bacteria have been found to be ubiquitously distri-
"‘ in the natural environment (11).

Thus far, degradation studies have centered on aerobic
I'terinl activity, and are not applicable, directly, to PCBs
ulik! m reducing or anaerobic sediments. Little information is

i""lablo on the role of fungi.
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SPECIFIC AIMS

1. To isolate and cultivate fungi and anaerobic bacteria
from a variety of freshwater, estuarine and marine
environments which are able to grow in the presence of
PCBs (Aroclor 1016 and Aroclor 1254) and to investigate
their ability to degrade the PCBs. Initially, this
wvill be done with mixed cultures; studies wvill be done
with pure cultures as they are purified.

2. To determine the rate and mode of PCB degradation by
the fungi and by the anaerobic bacteria in vitro; first
with PCBs serving as the sole carbon source, and second
with PCBs amended with alternate carbon sources and
alternate inorganic energy sources.

3. To determine the rate and mode of PCB degradation by
the fungi and by the anaerobic bacteria Iin situ) natural

I deposits (with or without added PCBs) wvill subsequently

be inoculated with a specific fungal or anaerobic
bacterial culture, and the change in PCB content examined
after incubation over pre-determined time intervals.
Fungi and anaerobic bacteria wvill be added to sterilized
sediments and non-sterilized sediments in order to investi-
gate the ability of the inoculated organisms to degrade
PCBs under as natural conditions as possible.

METHODS

1. Procedures for Specific Aim 1: Sediments for the isola-

tion of fungi and anaerobic bacteria wvill be collected from
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representative sites in freshwater, estuarine and marine
environments. These samples wvill be collected by the principal
investigator or by requests of colleagues at other institutions.
Physical and "chemical aspects of the environment at the time
of sampling {e.g., salinity, depth, pH, Eh, water temperature)
wvill be recorded when possible. Immediately upon collection, |
the sediment wvill be transferred to duplicate sets of glass
bottles which wvill be almost filled with filtered water and
sealed with serum caps. One set wvill be gassed with nitrogen
to maintain or to establish reducing conditions necessary
for anaerobes; the other wwill be maintained aerobic for
fungal isolation. Both sets of samples wvill be used for
subsequent isolation.of PCB degraders by enrichment culture.
Enrichment cultures for anaerobic bacteria wvill be set
up by adding 1-2 g of sediment to a 250 mf flask containing
100 mfi, of an organic medium (thioglycollate medium) made
with distilled water or water of appropriate salinity and pH
for estuarine and marine samples. Techniques for anaerobic
cultures as described by Bryant (2) wvill be strictly followed.
Cultures wvill be incubated for three days to two weeks at
26°C; intermittently, culture flasks wvill be shaken by hand.
Isolation wvill be carried out in a second flask which contains
100 mS, of a mineral salt solution adjusted to the desired
salinity: (N1l4) 9s04, 1 g; KIll2P04, 0.2 g; K2HP04, 1.6 q;
MgS04 -71'20, 0.2 g; NacCl, 01. g; FeS04*7H20, 0.01 g; CacCl2*2H20,
0.02 g (pH 7.5) containing 0.05% of the appropriate PCB.

Following standard anaerobic techniques, 1 mt of the enrich-






2. Procedures for Specific Aim 2; Once the respective
microbial systems capable of growth on PCBs are obtained, the
Kinetics of PCB degradation wvill be followed by analyzing the
PCBs in the growth medium at different time intervals. The
cells wvill be harvested by centrifugation and washed twice
with 0.5 M phosphate buffer (pH 7.0). The washed cells wvill
be injected into culture tubes containing the mineral salts
medium a,nd PCB. The procedures employed wvill be similar to
those described by Halvorson et al. (6), who used resting
suspensions of bacteria harvested from a sewage lagoon to
examine the degradation of mixtures of pesticides. Comparisons
will be made of gas chromatograms of PCBs before and after
incubation with test organisms and with non-inoculated PCB
controls over the pre-determined time interval. Metabolites
and residual PCBs wvill be characterized by the use of column
and thin-layer chromatographic techniques of Stalling and
Huckins (12), and Furukawa and Matsumura (5).

3. Procedures for Specific Aim 3; INn situ studies wvill be
conducted with natural sediments whose PCB content wvill have
been determined previously. Sediments wvill be autoclaved to
Kill indigenous microbial flora.. Depending on the test organ-
isms to be used in the test (fungi or anaerobic bacteria), the
test conditions of the sediment wvill either be made anaerobic
or left aerobic. The specific organism for the PCB degrada-
tion experiments wvill be inoculated into the sediments, and the
rest of the experiment wvill be run as in Procedure for Specific

Aim 2 to determine FCB degradation. A second variation of the



in situ study involves the inoculation of the test isolates
into non-sterilized sediment of known PCB content along with
all of its indigenous flora and fauna; this is designee} to
test the ability of the isolated PCB degraders to function
and compete with other organisms under natural conditions.
PCB degradation wvill be assessed as per Procedure for Specific
Aim 2.
4. Thd research tasks wvill be performed in the following
sequence, assuming a beginning date of June 1, 1979:

June 1/ 1979 - May 31, 1980: Specific Aim 1.

June 1/ 1980 - May 31, 1981: Specific Aim 2.

June 71, 1981 - May 31, 1982: Specific Aim 3.
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FACILITIES AVAILABLE

The proposed research wvill be carried out using the
facilities of the analytical chemistry and aquatic ecology
sections of the Laboratory for Environmental Studies. The
proposed research wvill be carried out in ..the culture and
analytical facilities at the A.J. Lanza Laboratory, Tuxedo, "
New York, and at the Hudson River field station maintained by
the Medical Center at Buchanan, N.Y. NYU boats equipped for
collection of samples and certain field analytical procedures
are berthed at Stony Point, N.Y.. and operate throughout the
open-water months. Dock facilities are available at the
Buchanan wet-lab, but only on a temporary basis.

Equipment available for this project includes apparatus for:

Extraction/concentration of organics '

Freeze-d.ry techniques

Scintillation spectrometry (low level - beta)

Gel-electrophoresis

Thin-layer chromatography

Gas-liquid chromatography I '

Respiration studies

Water quality analysis

Autoradiography

Culture facilities and equipment for aerobic and anaerobic
microorganisms

Culture of aquatic organisms
Maintenance of aquatic organisms

Computer data analysis
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PRINCIPAL INVESTIGATOR ASSURANCE

The undersigned agrees to accept responsibility for the
scientific and technical conduct of the research project and
for provision of required progress reports if a contract is

awarded as a result of this application.

£ljf 2L (L

Date ' Principal Investigator

10
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PROPOSED BUDGET

DEGRADATION OF POLYCHLORINATED BIPHENYLS
BY FUNGI AND ANAEROBIC BACTERIA

Year
1979-80 1980--1981
1. Personnel
Name Title % Time Salary % Time Salary
C.C. Lee Prin. Invest. 20 4,592 20 4,821
Theo. J. Kneip Tech. Advisor 10 N.C." 10 N.C.
J.M. O'Connor Tech. Advisor 10 N.C. .10 N.C.
Research Technician 100 12,500 100 13,125
Laboratory Aide . « 50 5,071 50 5,325
Clerical Assistance 10 1,200 10 1,260
Total $23,363 $24,531
Fringe benefits 4,731 5,029
Overhead 1-2,559. 12,879
Total salaries/benefits $40,653 $42,439
2. Equipment
a. High performance liquid $12,000 1 -
.chromatograph (partial)
b. Shaker table ' 500 -
c. Incubator - 600
d. Spectrophotometer - 1,150
Totals $12,500 $1,750
| '
11

1981-82

% Time Salary

20 5,159
10 N.C.
10 N.C.

100 14,044

50 5,698

10 1,348

$26,249

5,447

13,780

$45,476
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1979-80 1980-81 1981-82

3. Supplies
a. Glassware $500 $500 -.
b. Chemicals 500 500 $300
C. Gases (N2; C02) 200 200 200

d. Chromatographic equipment
(gases, columns, etc.) 600 600 . 400

% $1,800 $1,800 $900

Miscellaneous Expenses

a. Travel to scientific
meeting : $500 $500 $500

b. Personal travel
(collection, etc.) 500 200 100

c. Publication costs - 300 300

d. Other costs (Xerox,
inter-library loan,

service, etc.) 500 500 _ 300

$1,500 $1,500 $1,200

Totals 1. Salaries $40,653 $42,439 $45,476
2. Equipment 12,500 1,750 -

3. Supplies 1,800 1,800 900

4. Miscellaneous 1,500 1,500 .1,200

Total amount requested ‘ $56,453 $47,489 $47,576

12
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Positions Held: University of Miami (Florida)
Institute of Marine Science
1962 -1969

NDEA Fellow, Marine Biology
' 1962 - 1965 '

Graduate Assistant
1965 - 1967

Senior Field Biologist
McMurdo Sound, Antarctica-
1967 - 1968

Senior Field Biologist

First International Weddell Sea
Oceanographic Expedition
1968 - 1969

Colorado State University
Department of Botany and Plant Pathology
1958 - 1962

Research Assistant, 1958 - 1962

Professional Societies: . American Association for the
Advancement of Science

American Society of Limnology
+ and Oceanography

Research Interests: Microbiology )
Algal and Protozoan Physiology and
Ecology
Biochemistry of Organic Matter in
Aquatic Sediments

Awards and Grants: Achievement Award in Biological Science
Colorado State University, 1962

National Defense and Educational Act
Predoctoral Fellowship, 1962 - 1965

National Science Foundation Grant
University of Miami, $44,000
1973 - 1975-

+  National Science Foundation Grant
New York University Medical Center,
$3,900 ~
1976
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used as soil fumigants. Plant Disease Reporter, 49, 600-602 (1965) .

Bunt, J. S. and C. C. Lee. Observations within and beneath
antarctic sea ice in McMurdo Sound and the Weddell Sea. Methods
and Data. IMAS Special Publ., Univ. of Miami, 69-1 (1969).
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Date and Place of Birth:

Marital Status:

Residence:

Professional Address:

Title:

Education:

Positions Held:

Theodore J. Kneip
April, 1979

December 20, 1926; St. Paul, Minnesota
Married, Six children

20 Stonefield Road
Glen Rock, New Jersey 07452.

New York University Medical Center
Institute of Environmental Medicine
550 First Avenue

New York, New York 10016

Telephone:H (212) 679-3200, Ext. 5232

Research Professor, |
Deputy Director '
Laboratory for Environmental Studies

1950 - Bachelor of Chemistry (with distinction)
University of Minnesota

1952 - Master of Science
University of lllinois

1954 - Doctor of Philosophy
University of Illinois

New York University Medical Center
Department of Environmental Medicine'
1967 - present

. Senior Research Scientist
1967-1975

Adjunct Associate Professor
1969-1971

Adjunct Professor
1971-1975

Research Professor
1975 - present

Acting Director,
Laboratory for Environmental Studies
1968-1970

Deputy Director,

Laboratory for Environmental Studles
1970 - present
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Curriculum Vitae
Page 3

Committees: Member of American Society for Testing
(continued) and Materials Committee D-22: Methods of
Sampling and Analysis of Atmospheres,
Subcommittees D-22.04, 1973-present.
' D-22.09, 1975-present.

New York State Governor's ad hoc committee
on PCB's, 1975.

Secretariat, International Standards
Organization/Technical Committee 146
(Air Quality)/llorking Group 3 -
Nitrogen Compounds, 1975-1976.

Secretariat, International Standards
Organization/Technical Committee 2 -
Workplace Atmospheres, 1976-present.

Consulting: : Various corporate organizations including
Consolidated Edison, PSR Corporation,
» EqQuitable Environmental Health.

United States Department of Commerce,
National Oceanic and Atmospheric
Administration, Marine Ecosystems Analysis
Project, New York Bight Contaminants Panel

Cornell University, New York State College
of Agriculture and Life Sciences and

New York State College o.f Human Ecology,
Cooperative Extension, New York City

Urban Gardening Program. :
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Lcntsch, J. W., M. E. Wrenn, T. J. Kneip and M. Eisenbud.
"Manmade Radionuclides in the Hudson River Estuary,"” Proc.

5th /Annual Midyear Topical Symposium, Health Physics Socnety,
+ ldaho Falls, Idaho, p. 499 (1970).

Howells, G. P.; M. Eisenbud and T, J. Knein. "Ecology of the
Estuary of the Lower Hudson River,” Proc. FAQ Tech. Conf. on
Marine Pollution' and its Effects on Living Resources and Fishing,
Publ. FIR:MP/70/E-20, Food and Agrlculture Organization of the
United Nations, New York (1970). '

Kneip, T. J. "Concentration Factors, Environmental Complexity
and the Analytical Chemist,” American Chemical SocietyAnalytical
Division—National Bureau‘of Standards Summer Symposium: Key to
Progress in National Problem Areas, Washington, D. C. June 1971,
Proceedings of the Symposium

Kneip, T. _G. P. Howells and M. E. Wrenn. "Trace Elements,
Radionuclides and Pesticide Residues in the Hudson River,"”

Proc. FLO Tech. Conf. on Marine Pollution and its Effects on
Living Resources and Fishing, Publ. FIR:MP/7 O/E-20, Food arid
Agriculture Organization of the United Nations, New York (1970).

Laurer, G. R., T. J. Kneip, R. E. Albert and F. S. Kent. "X-ray

Flourescence: Detection of Lead in Wall Paint,” Science, 172:
466-468 . (1971).

Kneip, T. J., N. Cohen, D. H. Goldstein and E. A. S. Mughmore,
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servation, Environmental Quality Research and Development Unit
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Kneip, T. J., et al., "Tentative Method of Analysis for
Nickel Content of Atmospheric Particulate Matter by '
Atomic Absorption Spectroscopy,” Health Laboratory Science
10 (3) : 221-225 (1973) .

Kneip, T. J., et al., "Tentative Method of Analysis for
Copper Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,” Health Laboratory Science
10 (3) :226-230 (1973).

Kneip,' fr. J., et al., "Tentative Method of Analysis for
Chromium Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,” Health Laboratory Science
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Kneip, T. J., G. P. Howells, M. E. Wrenn, "Trace Elements,
Radionuclides and Pesticide Residues in the Hudson River,"” In:
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Surrey, England, p. 169 (1973). (Reprinted from Ref. 15)

Kneip, T. J., M. T. Kleinman and M. Eisenbud, "Relative
Contributions of Emission Sources to the Total Airborne
Particulates in New York City,"” Proceedings, Third
International Clean A.ir Congress, October 8-12, 1973 (1974).

Cohen, N.,T. J. Kneip, V. Rulon and D. Goldstein, "Biological
and Toxicological Response of Infant Baboons to Lead

Drier's in Paint,” Env. Hlth. Perspectives, Experimental
Issue if7, DHEN Pub. it NIH 74-218, U.S. Gov't Printing
Office, Washington, D.C., p. 161 (1974).

Kneip/ T. J., N. Cohen and V. Rulon, "Potential Sources
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Chemistry, 46:1863-1866, (1974).
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and M. Eisenbud, "Uptake and Distribution of Airborne
Trace Metals in Man,” Proceedings of the 8th Annual.! I
Confcrence of Trace Substances in Environmental Heal th-,
University of Missouri, Columbia, Missouri, dune (1974).

Kncii?, T. J., G. Re and T. Hernandez, "Cadmium in an
Aquatic Ecosystem: Distribution and Effects,"” Trace
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Synpos i.um. D. I). Humphj. 11, od., University of Misso'uri,
Columbia (1974).
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Tennessee (1974).
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Cadmium Content of Atmospheric Particulate Matter by
Atomic- Absorption Spectroscopy,” Health Laboratory Science
11 (2) :112-116 (1974). ' o~ "
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*42. Kneip, T. J., et al., "Tentative Method of Analysis for
Iron Content of Atmospheric Particulate Matter by Atomic
Absorption Spectroscopy,” Health Laboratory Science 11(2):
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' Vanadium Content of Atmospheric Particulate Matter by
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Elemental Mercury in Ambient Air by Collection on Silver
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48. Kneip', T. J., M. Eisenbud, M. T. Kleinman and

h7 Bernstein, "Studies of Trace Substances in
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53* Kneip, T. J., et al., "Lead in Blood and Urine,” Health
Laboratory Science £2 (4) :375-3v8 (1975 . ...

54. Kneip, T, J., et al., "Mercury in Urine," Health
Laboratory Science £2 (4) :379-382 (1975) .
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Association Journal 37, 578 -585 (1977).
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Association, Washington, D. C., pp. 765-769 (1977).

Kneip, T. J., et al., "Analytical Method for Arsenic
in Urine and A.ir,” In: Methods of Air Sampling and Analysis,
Second edition, Katz, M., ed. American Public.Health
Association, Washington, D. C., pp. 769-773 (1977).
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Toxicity in Planktonic Organisms of a Freshwater Web,"
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79. Kneip, T. J. "Concentrations of lead and cadmium in
garden vegetables grown in New York City." Environ.
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2) Phthlulate Esters; 3) Nitrosamines; 4) Diehloro-
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and hematological responses of the oyster toadfish (Opsanus
tau) to suspended sediments. Trans. Amer. Fish. Soc.
104:775-781.
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