
two relatively distinct signals-a broad 
signal having a g-factor somewhat 
more than 2, associated with sulfur 
atoms, and a doublet having a g-factor 
equal to that of the free electron. In 
several special cases, including crys- 
tals of various amino acids and in silk 
fibers, this doublet has been identified 
as a radical on the alpha carbon atom 
located in the polypeptide backbone 
and bonded to a single hydrogen atom. 
This might suggest that the glycines 
were being preferentially attacked. 

The connection between radiation- 
induced ESR signals and biological ac- 
tivity, as shown in studies on trypsin 
irradiated in the dry state, was discussed 

by Peter Alexander (London). He 

suggested that a major inactivating 
event in the case of proteins could be 
the removal of an amino acid residue 
from the polypeptide chain. This con- 
cept is certainly in good agreement 
with the doublet signals described by 
Henriksen. It was, however, pointed 
out that the postulated breakage of 
the bond between the alpha and beta 
carbons is unexpected. 

Tolbert (Colorado) summarized in- 
formation on the radiation chemistry 
and radiation biochemistry of proteins 
irradiated in the dry state. From the 
chemical data, Tolbert concluded that 
there is only a difference of a factor 
of 2 or 3 in radiosensitivity for de- 
struction of various amino acids in ir- 
radiated proteins, and that there was 
no selective breakage of sulfur-sulfur 
bonds. There also does not seem to 
be any real evidence for breakage of 
the main polypeptide chain in most 
proteins. Warren Garrison (Berkeley) 
briefly reviewed his mechanism for 
chain breakage following the produc- 
tion of a free radical on the alpha car- 
bon in the polypeptide backbone and 
gave evidence for this process in ir- 
radiated gelatin. No suggestion was ad- 
vanced as to why this breakage appar- 
ently does not occur in other proteins, 
except that the free ends may some- 
times recombine with each other. 

Comprehensive studies on irradiated 
dry spores of Bacillus megaterium were 
presented by E. L. Powers (Argonne). 
These studies show excellent correla- 
tions between spore viability and a 
free-radical mechanism within the 
spore, as deduced from the effects of 
such reagents as oxygen, nitric oxide, 
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well known reactions with free radi- 
cals. Powers preferred to define free 
radicals on the basis of their chemi- 
cal reactivity with such reagents. Oth- 
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er participants thought that definition 
of a free radical in terms of an un- 
paired electron was more satisfactory. 
The variations in spore survival could 
also be correlated with ESR measure- 
ments, although Powers was careful to 
point out that a large number of free 
radicals are created in a spore before it 
loses its ability to multiply, and that 
the free radicals responsible for spore 
inactivation probably consitute only a 
very minute fraction of those which 
can be measured by the ESR tech- 
nique. 

In the final session, Peter Alexander 
suggested that electron-spin-resonance 
was rather unlikely to give much of a 
clue as to what events were signifi- 
cant in causing the loss of biological 
activity of irradiated cells. On the oth- 
er hand, he felt that the ESR tech- 
nique had great potential for the 
understanding of details of events tak- 
ing place once the key materials in- 
volved in the biological inactivation 
process had been identified. Alan Con- 
ger (Temple) echoed a rather similar 
idea when he said that he did not 
really care about the detailed interpre- 
tation of ESR signals. What concern- 
ed him was the location in which the 
ESR signals were found. 

In summing up, E. C. Pollard (Penn- 
sylvania State), chairman of the Sub- 
committee on Radiobiology, felt that it 
was clear that evidence of physical dam- 

age by radiation was plentiful, but that 
relating it to biological effects still 
seemed difficult. 

The conference was sponsored by the 
subcommittee on radiobiology of the 
National Research Council. The com- 

plete proceedings, including the exten- 
sive discussion after each paper, will 

appear soon as an NRC publication. 
FRANKLIN HUTCHINSON 

Yale University, 
New Haven, Connecticut 
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0.1 (100x) 
Send for your free copy of the S/P 1965 Glassware Catalog. 
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D.C. (F. W. Sunderman, 1833 DeLancey 
PI., Philadelphia, Pa. 19103) 

12-13. Society for Industrial and Ap- 
plied, Mathematics, western regional, Seat- 
tle, Wash. (B. H. Colvin, Boeing Scien- 
tific Research Laboratories, P.O. Box 3981, 
Seattle) 

12-14. Association of Clinical Scientists, 
Washington, D.C. (R. MacFate, 300 N. 
State St., No. 5322, Chicago, 111. 60610) 

12-15. Neutrality of Medicine, 2nd 
intern. congr., Paris, France. (R. Ellen- 
boger, Ministere des Anciens Combattants 
et Victimes de Guerre, 37, rue de Belle- 
chasse, Paris 70) 

14-15. National Medical Foundation for 
Eye Care, Chicago, Ill. (L. A. Zupan, 
Room 6, 1100 17th St., NW, Washing- 
ton, D.C.) 

14-16. Hedrologicum Conlegium, In- 
tern. Soc. for the Study of Diseases of the 
Colon and Rectum, 2nd congr., Tokyo, 
Japan. (J. F. Montague, 104 E. 40 St., 
New York 10016) 

14-17. Southern Medical Assoc., Wash- 
ington, D.C. (R. F. Butts, 2601 Highland 
Ave., Birmingham 5, Ala.) 

14-18. Mexican Dental Assoc., 1st in- 
tern. congr., Mexico City. (R. Espinosa 
de la Sierra, Asociaci6n Dental Mexicana, 
Sinaloa no. 9, Mexico 7, D.F.) 

14-18. Dental, Pacific intern. conf., 
Honolulu, Hawaii. (W. A. Wakai, 291 
Alexander Young Bldg., Honolulu 96813) 

14-18. Society of Exploration Geo- 
physicists, 35th annual intern., Dallas, Tex. 
(Dallas Geophysical Soc., Dallas) 

14-19. American Acad. of Ophthalmol- 
ogy and Otolaryngology, Chicago, 11. (W. 
L. Benedict, 15 Second St., SW, Roches- 
ter, Minn.) 

14-21. Air Pollution, 1st world congr., 
Buenos Aires, Argentina. (D. D. Torti, 
Asociaci6n Argentina Contra la Contami- 
naci6n del Aire, Sarmiento 680, Buenos 
Aires) 

15-16. Hypervelocity Techniques, 4th 
symp., Tullahoma, Tenn. (J. Lukasiewicz, 
vonKarman Gas Dynamics Facility, ARO, 
Inc., Arnold Air Force Station, Tenn. 
37706) 

15-16. Science conf., 4th annual, Belfer 
Graduate School of Science, Yeshiva 
Univ., New York, N.Y. (A. Gelbart, Bel- 
fer Graduate School of Science, Amster- 
dam Ave. and 186th St., New York 10033) 

15-17. Association of Military Surgeons 
of the U.S., Washington, D.C. (F. E. Wil- 
son, 1500 Massachusetts Ave., NW, Wash- 
ington, D.C.) 

15-18. Aircraft Design and Technology, 
Los Angeles, Calif. (American Inst. of 
Aeronautics and Astronautics, 1290 Sixth 
Ave., New York 10019) 

15-18. Information Problems in the 
Drug Industry, conf., Philadelphia, Pa. 
(C. P. Butcher, Graduate School of Li- 
brary Science, Drexel Inst. of Technology, 
32nd and Chestnut Sts., Philadelphia 
19104) 

15-18. American Nuclear Soc./Atomic 
Industrial Forum, winter meeting, Wash- 
ington, D.C. (O. J. DuTemple, American 
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Personnel I 
Placement _ 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
SCIENCE 
1515 Massachusetts Ave., NW 
Washington, D.C. 20005 

|III/Jl111111Hlllllllllll l POSITIONS WANTED ||Illlllllll|l|| ll||||| 

Bacteriologist-Clinical Chemist, advanced degree, 
seeks responsible position in research, industry, 
hospital, or commercial laboratory. Age 38. 
Fifteen years' experience including 10 years as 
laboratory director. Varied interests include writ- 
ing and product development. Box 269, SCI- 
ENCE. X 
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Washington, D.C. 20005 
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Bacteriologist-Clinical Chemist, advanced degree, 
seeks responsible position in research, industry, 
hospital, or commercial laboratory. Age 38. 
Fifteen years' experience including 10 years as 
laboratory director. Varied interests include writ- 
ing and product development. Box 269, SCI- 
ENCE. X 

Biochemist, Pharmacologist, enzyme experience, 
desires position in federal or state research pro- 
gram. Midwest. Box 273, SCIENCE. X 

Biochemist, Pharmacologist, enzyme experience, 
desires position in federal or state research pro- 
gram. Midwest. Box 273, SCIENCE. X 

(a) Biochemistry Ph.D.; bacteriology minor; ex- 
perienced supervising hospital radioisotope-chemis- 
try laboratory, university teaching, metabolism 
and nutritional research; seeks research appoint- 
ment. (b) Zoology Ph.D.; entomology M.S.; avail- 
able for research or teaching opportunity. For 
information write Woodward Medical Personnel 
Bureau, 185 North Wabash, Chicago 60601. X 

(a) Biochemistry Ph.D.; bacteriology minor; ex- 
perienced supervising hospital radioisotope-chemis- 
try laboratory, university teaching, metabolism 
and nutritional research; seeks research appoint- 
ment. (b) Zoology Ph.D.; entomology M.S.; avail- 
able for research or teaching opportunity. For 
information write Woodward Medical Personnel 
Bureau, 185 North Wabash, Chicago 60601. X 

Biologist (physiology, biochemistry). Ten years of 
undergraduate teaching, eastern college; 6 years' 
full-time research, U.S. and abroad. Desires re- 
turn to undergraduate teaching in department 
affording research opportunity. Box 262, 
SCIENCE. X 

Biologist (physiology, biochemistry). Ten years of 
undergraduate teaching, eastern college; 6 years' 
full-time research, U.S. and abroad. Desires re- 
turn to undergraduate teaching in department 
affording research opportunity. Box 262, 
SCIENCE. X 

B.S. Chemist seeks position in Athens, Greece. 
Experienced in biochemical research. Single, 
speaks Greek, will pay travel expenses. L. F. 
Lyons, 5231 Grangehall Rd., Gurnee, Illinois. X 

B.S. Chemist seeks position in Athens, Greece. 
Experienced in biochemical research. Single, 
speaks Greek, will pay travel expenses. L. F. 
Lyons, 5231 Grangehall Rd., Gurnee, Illinois. X 

Copy Editor with 15 years' experience seeks posi- 
tion in medical or biological publishing, prefer- 
ably in the East. Box 271, SCIENCE. X 

Copy Editor with 15 years' experience seeks posi- 
tion in medical or biological publishing, prefer- 
ably in the East. Box 271, SCIENCE. X 

Microbiologist, B.V.M.Sc., 12 years of experience 
in veterinary and medical microbiology, 6 years 
of research in bacteriology, biochemistry and 
genetics, desires academic, government, or in- 
dustrial position. Write Voya Raykovic, 1391 
Edgewood Rd., Redwood City, California. X 

Microbiologist, B.V.M.Sc., 12 years of experience 
in veterinary and medical microbiology, 6 years 
of research in bacteriology, biochemistry and 
genetics, desires academic, government, or in- 
dustrial position. Write Voya Raykovic, 1391 
Edgewood Rd., Redwood City, California. X 

Psycholgist, Ph.D.; radiation effects; hunger. Re- 
search position after June 1966. Box 272, 
SCIENCE. X 

Psycholgist, Ph.D.; radiation effects; hunger. Re- 
search position after June 1966. Box 272, 
SCIENCE. X 

Ph.D. Biologist; plankton authority; publications; 
experienced in, and prefers, teaching, research; 
Ph.D. Anatomist (endocrinology, histochemistry 
minors); seeks Midwestern appointment in re- 
search, some teaching. Please write Science 
Service, The Medical Bureau, Inc., 900 North 
Michigan Avenue, Chicago, Illinois 60611. X 

Ph.D. Biologist; plankton authority; publications; 
experienced in, and prefers, teaching, research; 
Ph.D. Anatomist (endocrinology, histochemistry 
minors); seeks Midwestern appointment in re- 
search, some teaching. Please write Science 
Service, The Medical Bureau, Inc., 900 North 
Michigan Avenue, Chicago, Illinois 60611. X 

Scientific Editor, now with international research 
center in Europe. seeks permanent position in 
U.S. Box 270, SCIENCE. X 

Scientific Editor, now with international research 
center in Europe. seeks permanent position in 
U.S. Box 270, SCIENCE. X 

ll1111111lllJll{gl1l11l POSITIONS OPEN 11lillilllilllili 
BOTANIST-PLANT ECOLOGIST 

OPERATIONS ANALYST 
Immediate opening in the O.R. Department of 
an applied research organization for an individual 
trained as a botanist, plant ecologist, or plant 
geographer. A strong math background and a 
working knowledge of probability and statistics 
is desirable. Objective will be to describe the 
environments in which man-machine systems in- 
teract in terms which permit mathematical analysis 
and prediction of the system performance. Vege- 
tation and plant life have strong interactions with 
the systems presently being studied. 

Mrs. R. H. Maletz 
Professional Staffing Services 

422 Washington Building 
Washington, D.C. 20005 
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BIOCHEMICAL ENGINEER 
Prominent midwestern pharmaceutical manu- 
facturer is seeking a Biomedical Engineer for its 
newly organized Research Computer Center. 
Candidates must possess a B.S. in engineering, 
mathematics or physics with M.S., Ph.D., or ex- 
perience in biophysical science and computer 
technology. Position involves providing technical 
assistance in the acquisition, development, and 
use of computer and related instrumentation for 
the automation and analysis of biomedical, 
clinical. and laboratory data. Please send com- 
plete r6sume to: 

Technical Emoloyment 
The Upjohn Comoany 
301 Henrietta Street 

Kalamazoo, Michigan 49001 
An equal opportunity employer 
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EDUCATORS 

RESEARCHERS 

Career opportunities in medical research, in 
radioisotope training and in science-education 
and exhibits program. 

Ph.D. 
MATHEMATICIAN 

BIOPHYSICIST 
PHYSICIST 

CHEMIST 

M.S./B.S. 
RADIOISOTOPE LAB INSTRUCTOR 

PHYSICS INSTRUCTOR 
SCIENCE EDUCATOR 

BIOCHEMIST 
LIBRARIAN 

Competitive salary and extensive employee benefits. 
Send r6sume, including salary requirements, to: 

OAK RIDGE INSTITUTE OF 
NUCLEAR STUDIES 

P.O. Box 117 

Oak Ridge, Tennessee 

An equal opportunity employer 
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SECTION SUPERVISOR for clinical biochemistry 
laboratory. M.S. or B.S. degree with equivalent 
experience clinical chemistry. 579-bed univer- 
sity affiliated hospital. Duties include super- 
vision of staff in expanding laboratory and 
participation with Ph.D. biochemist in develop- 
mental activities. Write to: Personnel Director, 
St. Joseph Mercy Hospital, Ann Arbor, Mich. 

SECTION SUPERVISOR for clinical biochemistry 
laboratory. M.S. or B.S. degree with equivalent 
experience clinical chemistry. 579-bed univer- 
sity affiliated hospital. Duties include super- 
vision of staff in expanding laboratory and 
participation with Ph.D. biochemist in develop- 
mental activities. Write to: Personnel Director, 
St. Joseph Mercy Hospital, Ann Arbor, Mich. 

Personnel Assistant 1 
The Sterling Winthrop Research Institute, a division of Sterling Drug 
Inc., located in Rensselaer, N.Y., near Albany, has created a unique and 
challenging position for a Personnel Assistant. A minimum of 2 years 
general personnel experience in a biological or scientific research function 
is required. A degree is mandatory and a major in personnel administra- 
tion is preferred. 
Responsibilities will include college recruiting, wage and salary, and 
general personnel administration. Some travel required to meet personnel 
recruiting needs. 

Interested candidates submit a detailed resume including salary requirements 
in complete confidence to C. E. Alford, Director of Personnel 
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