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infection by viruses and possibly by sence of any detectable viral RNA 
other agents. Apart from its theoretical synthesis, either single- or double- 
aspects, interferon is potentially impor- stranded, would suggest that some ac- 
tant in human chemotherapy, both in tivity of the input virion may be the 
virus and tumor treatment. The current initiating process. Other data suggest 4 
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protein) is not expressed in unstimu- (C) is becoming increasingly apparent. ous amount of work. And that one of your 
lated cells because of the presence of a In regard to stimuli of microbial origin, greatest concerns is time...or the lack of it. You 
repressor protein that binds to the in- two materials were discussed: it has need a centrifuge that operates smoothly no 
terferon mRNA. When a cell is. "in- been determined that the essential moi- matter how great the demands-exactly what 
duced" to make interferon, the repressor ety of the lipopolysaccharide interferon you can expect from this high-capacity unit... 
is inactivated, or perhaps its production stimulator from endotoxin is the lipid a Lourdes excfusive. Portabte, refrigerated, with 

all speed ranges and a solid state speed control is stopped, so that the interferon mRNA A fraction; a soluble protein from selector, the 30R Glini-fuge has a capacity to 
can be translated. Under some con- Escherichia coli was also described as 6,000 ml and forces to 56,000 x G. Instrumen- 
ditions the amount of interferon pro- a potent inducer of interferon. tation includes centrifuge and refrigeration mas- 
duced 15 actually increased n the Included in the second session was a ter switches, brush life indicator signals, con- 
presence of metabolic inhibitors; one discussion on the molecular mechanism tinuous reading electric tachometer, automatic 
proposed explanation is that the inter- of the antiviral action of interferon, synchronous timer with "hold" position, elec- 
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and translated while the repressor pro- tially treated with interferon show a tori start switch, and temperature controller. 
tein is not. Some investigators think selective defect in the translation of a The instrumentpanei for all these operations 
that other control mechanisms are likely viral genome. This selection defect has is up front for easy.control.  -. 

to operate during transcription, been demonstrated both in whole cells For capacity, performance, and easy operation 
The event in virus replication that and with cell-free systems. The trans- youcan count on, bring the Lourdes Model 30R Clint-fuge into your laboratory. For more 

triggers the production of interferon lation of viral RNA may be inhibited . information, write Vernitron or contact your 
remains only partially defined. Double- to a much greater extent if the cells local dealer, Today. And you, too, will praise 
stranded forms of RNA are in general that furnish the cell fractions are the Lourdes. 
better inducers of interferon than are first treated with interferon and then 
single-stranded forms, and this has been infected with virus as compared to in- 
interpreted by some to indicate that the terferon treatment alone. The factors Vernitron Medical Products. In 
double-stranded nucleic acids formed responsible for the decreased transla- 
during virus replication are the trigger- tion are in the cell sap and on the LantCarlstadt,N..LO7O72 
ing entities. However, the fact that ribosomes. Data were presented mdi- 
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cating that in the normally infected 
cell there are proteins that bind to 
mRNA's of both viral and cellular 
type, but that in cells exposed to inter- 
feron the binding of viral RNA to cell 
protein is greatly decreased. 'It is thus 

* * possible that inhibition of translation 
is attributable to the modification of 

'  the protein fact'ors that bind to mRNA 
prior to translation. When fractions 
from cells are exposed to very large 
amounts of interferon, translation of 
hemoglobin 9S mRNA is also inhibited, 
but translation of endogenous and syn- 
thetic mRNA is only slightly affected. 
However, the above-mentioned in- 
vestigations are being conducted with 

444.40444 interferons of varying degrees of purity, 
and hence preparation of pure inter- 

< feron for biochemical and biological 
0 o studies is necessary. 

. A possible second mechanism of the 
2 T antiviral action of interferon involves 

4444444444 0 an inhibition of transcription of viral 
0o40' 00" 0 4444 genome by virion-bound polymerase. 

44040404040444' 40044 Studies with in tact cells have shown 
0400OCOCC40000040 444. that indeed there is less radioactivity in 
040044444040040 

* * new early mRNA in interferon-treated 
cells than in those that were not treated 

4 ' C with interferon, under conditions where 
the radioactive mRNA is probably the 
product of the action of the virion 
polymerase. However, several possible 
explanations other than an inhibition 
of the polymerase were advanced to 
explain the decrease, and the question 
was not resolved. 

0.4444..44400i 4444 Interferon preparations exert an 
40' '2 antitumor effect in experimental ani- 
..4'4A.440404040 mals either infected with oncogenic viruses, or inoculated with transplanta- 

ble tumors, or treated with chemical 

Pictured are just a few of the many different types of pH Meters carcinogens.4 Interferon preparations en- hance the activity of sensitized lympho- 
we can supply. All told, we stock over thirty different models cytes and unsensitized macrophages, 

with either digital or meter readout... made by such outstanding and sometimes increase the antibody 

manufacturers as Coleman, Corning, 1BC, Orion and Photovolt. response to certain antigens. These 
preparations inhibit the growth of some 

We also stock all types of electrodes. In addition to the tumor cells and even of some normal 
cells in tissue culture. Whether inter- 

standard types, we can provide nineteen different specific ion feron inhibits the multiplication of 
electrodes. tumors directly or by enhancing the 

host's ability to reject the tumor re- 
Of course not only do we sell pH meters and electrodes, but mains to be determined. 

we stock over 30,000 other items. So whether you are in the A session on methodology dealt with the production, purification, 
market for a simple little test tube or a sophisticated laboratory and assay of interferons, and with 

instrument, we can meet your requirement. Ask Us for literature. reference reagents. Considerable efforts 
have been made to improve methods 

I A  9 for producing human interferon, 
*  > . intended either for therapy or as 

 N j ' a source from which pure interferon 

I.k@ E , might be made for structural studies. ___________________________________________ As was mentioned earlier, yields of in- 
Branches: Boston Danbury * Elk GrovevillaRe rullerton - Philadelphia - Silver SprmnE - Syracuse terferon have been increased by utilizing 

Hass. - Con,',. lii. Calif. Penisa. Cd. N. Y. 
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metabolic inhibitors during production. 
Prior treatment of cells with small Your.mo.tv.alu.able.to. amounts of interferon also increases 
the yield of new interferon when these . 
cells are subsequently stimulated. With '3 r.m easu rng.. ... 
the use of human diploid cells, one 
laboratory has been able to produce * nanosecond fluorescence decay. 
material having a titer of lO units. 

Mouse interferon has been purified * molecular structure by polarization anisotropy 
to the point of yielding a product with * m.anges. 
108 reference units per milligram of. conformation ch * enzyme-protein & other reaction rates protein. No comparable degree of puri- 
fication has been obtained with human 
interferon. Two factors that contribute 
to purification difficulties are (i) the 
low isoelectric point of human inter- 
feron, which precludes the use of cer- 
tain chromatographic procedures that 
have been useful with other interferons, Resolution of 3.485nsec decay component of dansyl-cystine in water. Light pulser and (ii) the apparently greater insta- rate: 40,000/sec. Accumulation time: 
bility of human interferon. 110 se . Despite low yield, computer- 

The various forms of interferon from cloulated data, represented by .broken line, is within a few percent any one animal species vary considera- ' of experimental data.. 
bly in size and charge. Some data have 
been interpreted to suggest that some, 
though not necessarily all, of the size 
heterogeneity comes from the view 
that native interferons are oligomers 
containing 2, 4, or 8 identical subunits 
that can be dissociated at low salt con- 
centrations. 

Interferon assays still depend on in- 
hibition of virus replication. In one 
new method the amounts of specific .5 
neuraminidase resulting from influenza Ortec 920  
virus infection are measured, and this 
forms the basis for another precise and Single-photon counting.Computer-based or basic system? 
sensitive interferon assay. . This'extraordinarily sensitive and rapid Shown below is our computer-based 

Reference standards of interferon technique, based on the probability of Vetsion of the 9200 sstem which. 
are available for chick, mouse, rabbit, single-photon events as a function of cludes, in addition to.. P.DP-1 1. computer. 
and man; there is also a poly(I) light intensity, is acknowledged as the.arid.peripherals, the necessary.soft-. 
poly(C) reference standard for inter- best m6thdd.of. measuring very low war for single/double decay time con- 
feron inducers. These standards may light levels. Single-photon counting is stants and anisotropy rotational cor- 
not be totally satisfactory, but they do also the reason why our 9200 Nano- relations. 
provide some means of comparison second Fluorescence Spectrometer Sys- Since single-photon counting is in- 
from one laboratory to another. tern is orders of magnitude superior to.herently digital and a computer inter- With respect to the possible role of otherinstrumentation in both sensitivity face is already engineered into the and accuracy Ortec MA, the system is compatible. interferon in the control of disease, Our system consists, essentially, of with any computer, not just the PDP-11. 
evidence presented from experimental a very fast light pulser to excite the In fact, you can get beautiful results 
animal models indicates that both exo- sample, and a network of timing elec- with no computer at all-using only the 
genous interferon and endogenously in- tronics and multichannel analyzer to basic stem-if you don't mind decon- duced interferon [poly(I) poly(C) meastire the decaying fluorescence in- volu ting data by hand.. 
being the inducer most frequently tensity as a function of time over several For full details, including a copy of 
utilized] have been successful in the decades. Both single and multiple de- our 9200 system technical bulletin, con- 
prophylaxis and early therapy of lytic cay components as small as 2nsec can tac your nearby Ortec 
as well as oncogenic virus infections. be measured with lin- representative or Or- 

'Criteria utilized for selecting model earity typically better - tec Incorporated, 110 for therapy studies include than 1%. Sensitivity is Midland Road, Oak systems better than 1 ppb qui- Ridge, Tern. 37830. (i) the host must be at risk from nine sulfate in sulfuric Phone (615) 482- 
further virus replication, (ii) the acid. 44 4411. In Europe: 
virus infection must be sensitive to the Ortec Ltd., Dallow 
quantity of interferon applied, (iii) the Road, Luton, Bedfordshire. 
host must be responsive to the inter- PhoneLUton 27557. Ortec GmbH, feron inducer (even though the prior & Mirichen 1$, Frankfurter Ring 01, 
viral infection may have induced a AO-J l  ..West Germany. Phone (0811) 359-1001. 
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state of hyporeactivity to further pro- tial utilization of exogenous interferon the infected host to produce interferon. 
duction of interferon) and to inter- include: the short half-life of exoge- These problems must be considered in 
feron, and (iv) interferon, or inducer, nously administered interferon in vivo, planning clinical trials. 
must reach the site of infection. Some the low dosages available for therapeu- The reticuloendothelial 'system may 
investigators have found that exogenous tic trials, the difficulty of injection at be the source of the interferon appear- 
interferon is more effective than endog- site of infection in most clinical cir- ing in response to certain inducers. 
enous; others have found them equally cumstances, the diffusion gradients be- Studies with the low-molecular-weight 
effective. There were also reports of tween blood and site of infection (such inducers, such as Tilorone and perhaps 
growth inhibitory action against certain as the blood-brain barrier). Problems endotoxin, have demonstrated that a 
protozoa and intracellular shigella. Po- associated with inducers [primarily glass-adherent cell (presumably a mac- 
tentiation by interferon of the toxicity based on data from studies with poly rophage) obtainable only from lymph 
of some double-stranded nucleic acids (I) . poly (C)] include: toxicity, pos- nodes or spleen, respond with inter- 
was also reported. sible immunologic alterations, hypo- feron production in vitro. Studies of 

Problems identified with the poten- reactivity, and decreased capacity of interferon stimulation by nonspecific 
mitogens and Newcastle disease virus, 
as well as with viral and nonviral anti- 
gens reacting with immunologically 
sensitized cells, have demonstrated that 
interferon (as well as lymphokines) 
can be produced by stimulated lympho- 
cytes. The immune-specific interferon 
response is increased by addition of 
macrophages to lymphocyte cultures. 
Gradient separation of lymphocytes 

/ ,,,, - suggests that the blastic response occurs 
0, / in cells other than those producing in- 

eron. Studies with antiserums to the 
'o'? theta factor have implicated thymus-de- 

' rived lymphocytes in interferon response 
of mouse lymphocytes to concanavallin 
A, phytohemagglutinin, and pokeweed 
mitogen. 

The administration of old tuber- 
culin causes the production of cir- 
culating interferon by mice infected 
with BCG (Bacille Calmette-Gu6rin). 
This interferon, but not other types 
of interferon, seems to be closely asso- 
ciated with migration inhibitory factor. 

Studies of the effect of interferon on 
lymphocyte function indicate that rel- 

4 ,ii/ atively high titers of interferon diminish 
40 0  the blastogenic response of lympho- 

cytes stimulated by nonspecific mito- 
gens, and that under certain conditions 

cultural interactions interferon preparations may potentiate 
You can now grow up to four pure and separate cultures in a antibody production in mice, while 
single mixed culture system. The metabolic products of the under other conditions no enhancement 
cells in each chamber are free to communicate on a molecu was noted. 
lar level with the cells in the other chambers to influence When the use of human interferon 
growth and metabolism. Yet, each individual culture remains in patients was discussed, one inves- 
homogeneous for meaningful analysis. The Ecologen is a tigator reported that daily parenteral 

natural envi administration of up to 3 x 106 units of multiple diffusion chamber which simulates the interferon over periods of up to 1 year ronment by permitting interaction of metabolic products. To 
regulate cultural interaction, the Ecologen can be equipped produced only some fever and no per- manent effects. Diffusion of interferon 
with controls for pH, dissolved oxygen, temperature and agi- is known to be retarded by effective 
tation. It is ideal for studies of soils, water, oral cavities, blood-brain, blood-eye, and blood-res- 
and digestive tracts, and can be used to isolate different piratory tract barriers. Poly(I) poly 
metabolites in a cell-free chamber. (C) has also been given to many pa- 

ASK FOR BULLETIN E40 S/573 tients with cancer and neurological 
disease with no significant metabolic or 

INC. hematological adverse effects. Rather ll) BRUNSWICK SCIENTIFIC CO., \Vk\,XXI low levels of circulating interferon were 
130 Somerset Street, New Brunswick, N J 08903 * 201/846-4600 produced by patients receiving poly 
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from Ottawa) with subacute scleros- 

ing panencephalitis, convulsions appar- 
ently were precipitated by administra- 
tion of intravenous poly(I) ? poly(C). 
Although poly(I) ? poly(C) is not on- 
cogenic in hamster or mouse tissue in 
vitro or in vivo, a strain of rat cells 
that is highly susceptible to transforma- 
tion was transformed by poly(I) 
poly(C). 

Local administration of interferon 
can prevent cutaneous infection with 
vaccinia virus in monkeys and in man. 
Human interferon can retard sys- 
temic viral infection of monkeys. In 
volunteers receiving influenza or rhino- 
virus, intranasal administration of in- 

creasing amounts of interferon gives 
either no protection or a small pro- 
tective effect. With even larger doses 
in monkeys there is significant reduc- 
tion in the excretion of a parainfluenza 
virus and of equine rhinovirus. Studies 
with increased amounts of interferon 
given intranasally to volunteers are being 
made. Partial protection against rhino- 
virus and influenza virus infections 
and low levels of induced interferon is 

reported in volunteers given poly(I) 
poly(C) as nose drops. Poly(I) ? poly 
(C) administered in eye drops can ac- 
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celerate healing of herpetic dendrite 
ulcers; this effect may be due to the 
influence on corneal cells of interferon 
induced in the conjunctiva. Tilorone 
derivatives, which induce interferon in 
rodents but not in monkeys, prevent 
viremia in monkeys given Venezuelan 
equine encephalitis vaccine. 

Live infectious bovine rhinotrache- 
itis virus vaccine, which induces inter- 
feron if given into the respiratory tract 
of calves, dramatically reduces sym- 
toms of and subsequent death from 
respiratory disease occurring in calves 
kept in feed lots. Rhinovirus infection 
of man interferes with the take of a 
live influenza vaccine, and prior in- 
jection of rubella vaccine prevents res- 
piratory virus infection; but attenuated 
influenza'virus infection does not pro- 
tect against experimental parainfluenza 
infection 1 week later. 

Poly(I) ? poly(C) treatment of rab- 
bit skin protects against tumors in- 
duced by Shope fibroma virus. It also 
protects against experimental rabies 
and induces the local production of 
interferon and a greater amount of 
antibody. This is an example of the 
multiple actions brought about by 
chemical inducers. 
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Interferon preparations and inducers 
administered to animals limit the 
growth of tumors or leukemia and 
prevent metastases. In patients with 
severe disease (malignancies, leukemia, 
and subacute, sclerosing panencephalitis) 
poly(I) ' poly(C) treatment induces 
low levels of interferon and has no 
effect on the primary disease. 

In man, large amounts of interferon 
have been detected at the sites of 
certain, but not all, infections. Long- 
term production of interferon has been 
observed in a case of congenital rubella 
infection. Studies to exploit these 
phenomena for prophylactic or thera- 
peutic purposes are planned or under 
way. 
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Instrument-oriented Analytical Chemist, Ph.D. 
1968, seeks opportunity to apply carbon-13, 
NMR, and tracer techniques to studies of bio- 
logical systems or structure of organic molecules. 
Box 267, SCIENCE. X 

Anatomist / Histologist / Electron Microsopist 
(transmission and scanning), Ph.D., woman. De- 
sires senior academic teaching-research position. 
Numerous publications. Broad research interest 
-ultrafine morphology, normal and pathological. 
Innovative teacher; teaching experience; histol- 
ogy; comparative histology, histochemistry; elec- 
tron microscopy. Box 268, SCIENCE. X 

Atmospheric Physicist, Ph.D. 1973, general at- 
mospheric science background, research experi- 
ence n aeronomy and magnetosphere physics. 
Desires teaching or research position. Box 269, 
SCIENCE. X 

Biochemist, Ph.D. 1971. Protein structure, func- 
tion. Immunochemistry. Publications. Univer- 
sity teaching. Interested also in clinical chem- 
istry, genetics. Seeks academic, industrial, gov- 
ernmental, research or hospital position. Box 
270, SCIENCE. X 

Biochemist. Currently American Cancer Society 
postdoctoral fellow. Broad interests, experience 
with plant viruses, virus genetics, properties of 
proteins, nucleoproteins, nucleic acids. Seeks 
permanent position in United States, but will 
consider animal virus postdoc. Write, L. C. Lane, 
John Innes Institute, Colony La., Norwich, 
England. X 

Biochemist / Molecular Biologist / Bacteriologist. 
Teacher, Ph.D., postdoc, 4 years of independent 
research and teaching. Left to teach Elementary 
Age Free Schools. Now seek college teaching or 
lab position. West Coast preferred. Box 271, 
SCIENCE. X 

784 
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Biophysical Chemist, Ph.D. 1966. Teaching and/ 
or research position in college or junior college. 
Research experience in water quality, enzyme 
mechanisms, mercury pollution, nutrition, sul- 
fur bacteria, and extractive metallurgy. Box 272, 
SCIENCE. X 
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Biophysical Chemist, Ph.D. 1966. Teaching and/ 
or research position in college or junior college. 
Research experience in water quality, enzyme 
mechanisms, mercury pollution, nutrition, sul- 
fur bacteria, and extractive metallurgy. Box 272, 
SCIENCE. X 

Educator, Ph.D. 41, outstanding teacher of bio- 
logical and physical sciences to nonmajors. Stifled 
in old position, seeks rewarding new one. Availa- 
ble immediately. Box 273, SCIENCE. X 

Educator, Ph.D. 41, outstanding teacher of bio- 
logical and physical sciences to nonmajors. Stifled 
in old position, seeks rewarding new one. Availa- 
ble immediately. Box 273, SCIENCE. X 

Energetic Ph.D., 30 (1969-Reproductive Phar- 
macology), with teaching and research publica- 
tion background in physiology, pharmacology, 
and biology, seeks teaching or teaching/research 
position. Will consider nonacademic positions. 
Box 262, SCIENCE. X 

Energetic Ph.D., 30 (1969-Reproductive Phar- 
macology), with teaching and research publica- 
tion background in physiology, pharmacology, 
and biology, seeks teaching or teaching/research 
position. Will consider nonacademic positions. 
Box 262, SCIENCE. X 

Geologist, Ph.D. Senior faculty member, an 
outstanding teacher of elementary courses. Re- 
search award, several books, and many journal 
articles. Box 274, SCIENCE. X 

Geologist, Ph.D. Senior faculty member, an 
outstanding teacher of elementary courses. Re- 
search award, several books, and many journal 
articles. Box 274, SCIENCE. X 

Gross Anatomist, Ph.D. Teaching experience, ul- 
trastructure research. Desires teaching/research 
position. Box 275, SCIENCE. X 

Gross Anatomist, Ph.D. Teaching experience, ul- 
trastructure research. Desires teaching/research 
position. Box 275, SCIENCE. X 

Innovative, Excellent, University-Level Biologist, 
37. Ph.D. (genetics 1965), postdoctoral. Special 
interests experimental teaching, curriculum plan- 
ning; 15 years of professional experience. De- 
sires acadmic position. 2266 Lake Circle, Jack- 
son, Mississippi 39211. X 

Innovative, Excellent, University-Level Biologist, 
37. Ph.D. (genetics 1965), postdoctoral. Special 
interests experimental teaching, curriculum plan- 
ning; 15 years of professional experience. De- 
sires acadmic position. 2266 Lake Circle, Jack- 
son, Mississippi 39211. X 

Instrumentation RD&D, electronic and electro- 
mechanical. Engineering physics and physiology 
training, 18 years of electronics design experience, 
government-approved consultant in biomedical 
electronics. Run anything from a soldering iron 
to a project. Salary: soldering iron-$17K, proj- 
ect-$22. P.O. Box 12311, Raleigh, N.C. 27605. 

X 

Instrumentation RD&D, electronic and electro- 
mechanical. Engineering physics and physiology 
training, 18 years of electronics design experience, 
government-approved consultant in biomedical 
electronics. Run anything from a soldering iron 
to a project. Salary: soldering iron-$17K, proj- 
ect-$22. P.O. Box 12311, Raleigh, N.C. 27605. 

X 

Marine Biologist/Oceanographer. M.S. 1967. 
Eight years' experience in oceanography, inver- 
tebrate zoology, benthic ecology, ecosystem dy- 
namics, fisheries, and biofouling. Publications. 
Desires marine, estuarine research and/or teach- 
ing. E. R. Long, 1810 Plymouth Ct., Bowie, 
Md. 20715. X 

Marine Biologist/Oceanographer. M.S. 1967. 
Eight years' experience in oceanography, inver- 
tebrate zoology, benthic ecology, ecosystem dy- 
namics, fisheries, and biofouling. Publications. 
Desires marine, estuarine research and/or teach- 
ing. E. R. Long, 1810 Plymouth Ct., Bowie, 
Md. 20715. X 
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Microbiologist, Ph.D. Strong background micro- 
bial physiology and microbial ecology. Publica- 
tions. Desires teaching/research at institution 
emphasizing former. Box 276, SCIENCE. X 
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Microbiologist, Ph.D. Strong background micro- 
bial physiology and microbial ecology. Publica- 
tions. Desires teaching/research at institution 
emphasizing former. Box 276, SCIENCE. X 

Microbiologist, Ph.D., Broad postdoctoral re- 
search experience, publications. Seeks training in 
clinical microbiology. Box 277, SCIENCE. X 

Microbiologist, Ph.D., Broad postdoctoral re- 
search experience, publications. Seeks training in 
clinical microbiology. Box 277, SCIENCE. X 

Microbiologist (environmental), M.S. Desires re- 
search position in industry or private laboratory. 
October 1973. Box 278, SCIENCE. X 

Microbiologist (environmental), M.S. Desires re- 
search position in industry or private laboratory. 
October 1973. Box 278, SCIENCE. X 

Microbiologist, M.S. biochemistry minor. Four 
years of study beyond master's. Broad biology 
background. Experience: 5 years of college teach- 
ing, 4 years of varied research. Desires research 
position in industry. Interests: quality control, 
drugs, cosmetics, environmental protection, health 
oriented research, and so forth. Available: im- 
mediately. M. J. Brennan, 141 Cricket Ave., 
Ardmore, Pa. 19003. X 

Microbiologist, M.S. biochemistry minor. Four 
years of study beyond master's. Broad biology 
background. Experience: 5 years of college teach- 
ing, 4 years of varied research. Desires research 
position in industry. Interests: quality control, 
drugs, cosmetics, environmental protection, health 
oriented research, and so forth. Available: im- 
mediately. M. J. Brennan, 141 Cricket Ave., 
Ardmore, Pa. 19003. X 

Molecular Biologist, Ph.D. 1970. Excellent aca- 
demic credentials. Extensive background in cel- 
lular and molecular biology. Research experi- 
ence in microbiology, genetics, virology, nucleic 
acid chemistry, and electron microscopy. Publi- 
cations. Seeks research and/or teaching position 
in university or industry in the Los Angeles 
metropolitan area. Box 279, SCIENCE. X 

Molecular Biologist, Ph.D. 1970. Excellent aca- 
demic credentials. Extensive background in cel- 
lular and molecular biology. Research experi- 
ence in microbiology, genetics, virology, nucleic 
acid chemistry, and electron microscopy. Publi- 
cations. Seeks research and/or teaching position 
in university or industry in the Los Angeles 
metropolitan area. Box 279, SCIENCE. X 

Ph.D. Candidate (Medical Virology), enjoys moti- 
vating and communicating with students, seeks 
teaching position in microbiology. Lecture ex- 
perience and broad science background. Avail- 
able 1 June 1973. Box 93, SCIENCE. X 

Ph.D. Candidate (Medical Virology), enjoys moti- 
vating and communicating with students, seeks 
teaching position in microbiology. Lecture ex- 
perience and broad science background. Avail- 
able 1 June 1973. Box 93, SCIENCE. X 

Pharmacology Ph.D., veteran, medical under- 
graduate teaching research experience, seeks 
pharmacology / physiology / biology / paramedical 
teaching; foundation/industry considered. Box 
280, SCIENCE. 5/25 

Pharmacology Ph.D., veteran, medical under- 
graduate teaching research experience, seeks 
pharmacology / physiology / biology / paramedical 
teaching; foundation/industry considered. Box 
280, SCIENCE. 5/25 

Scientific Illustrator. Three years' experience in 
biological, paleontological, and archaeological il- 
lustration. Published examples of work and ref- 
erences available on request. Will illustrate any 
shippable material. Hansen, Box 548, ISU, Poca- 
tello, Idaho 83201. X 

SCIENCE, VOL. 180 

Scientific Illustrator. Three years' experience in 
biological, paleontological, and archaeological il- 
lustration. Published examples of work and ref- 
erences available on request. Will illustrate any 
shippable material. Hansen, Box 548, ISU, Poca- 
tello, Idaho 83201. X 
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