
etry is used in biosynthetic studies in 
two ways: (i) to determine the degree 
of incorporation of a stable isotope, 
as illustrated by some experiments on 
the biosynthesis of the antifungal anti- 
biotic pyrrolnitrin, and (ii) to deter- 
mine whether two stable isotope labels 
are present in the same molecule or 
in different molecules. The latter appli- 
cation, which is very useful for studies 
on mechanisms, was discussed in some 
detail; Samuelsson's work on prostag- 
landin biosynthesis and Floss's studies 
on the mechanism of ergot alkaloid 
formation were used as examples. 
Proton NMR spectroscopy is most 
useful for following specific and stereo- 
specific deuterium labels in biosynthetic 
sequences, as illustrated by Haslam's 
work on the stereochemistry of phenyl- 
alanine ammonia lyase; 13C NMR, is 
being used for biosynthetic studies with 
microorganisms, particularly in work 
on antibiotics. As examples, studies by 
Westley et al. on antibiotic X-537A, by 
Suhadolnik's group on showdomycin 
and by Floss's laboratory on pyrrol- 
nitrin were discussed. 
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2-7. American College of Radiology, quality of Mallinckrodt 
San Francisco, Calif. (W. C. Stronach, labeled compounds. 
ACR, 20 N. Wacker Dr., Chicago, Ill. 
60606) contact us now about the added 

3-5. Reliability Physics Symp., Inst. of protection you get with the 
Electrical and Electronics Engineers, Las new "show-off" package. Also 
Vegas, Nev. (H. Lauffenburger, lIT Re- available: Mallinckrodt's newest 
search Inst., 10 W. 35 St., Chicago, Ill. catalog of 850 labeled 
60616) 

3-13. Education of Teachers for Inte- compounds... it's yours free. 
grated Science, Committee on Teaching 
of Science, International Council of Sci- 
entific Unions, College Park, Md. (M. 
Dietz, Science Teaching Center, Univ. of 
Maryland, College Park 20742) 

4-5. Environmental Pollution, 4th an- 
nual symp., American Ordnance Assoc., 
Chesapeake chapter, Edgewood Arsenal, 
Md. (A. Sullivan, AOA, Union Trust 
Bldg., 740 15th St., NW, Washington, D.C. 
20005) 

4-7. American Fertility Soc., San 
Francisco, Calif. (W. C. Stronach, AFS, 
1801 Ninth Ave. S., Birmingham, Ala. 
35205) 

5-7. Alabama Acad. of Science, Hunts- 
ville. (T. Denton, Biology Dept., Samford 
Univ., Birmingham, Ala. 35209) 

5-7. Michigan Acad. of Science, Arts 
and Letters, Ann Arbor. (T. G. Overmire, 
MASAL, 2117 Washtenaw Ave., Ann 
Arbor 48104) 

5-7. West Virginia Acad. of Science, 
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9-10. Cooley's Anemia, New York Acad. Energy Authority, Keswick in Cumber- Care, American Medical Assoc., Chicago, 
c.f Sciences, New York, N.Y. (E. C. land, England. (J. R. Wakefield, UKABA, 111. (J. Rowland, Div. of Medical Practice, 
Zaino, Mercy Hospital, Rockville Centre, Windscale, Seascale, Cumberland, Eng- AMA, 535 N. Dearborn St., Chicago 
N.Y.) land, CA2O lPF) 60610) 

9-11. Frontiers in Education, Education 10-13. Acoustical Soc. o'f America, 15-18. Association of American Geog. 
Grottp of the Inst. of Electrical and Elec- Boston, M'ass. (B. H. Goodfriend, ASA, raphers, Atlanta, Ga. (J. W. Nystrom, 
tronics Engineers, West Lafayette, md. 335 E. 45 St., New York 10017) AAG, 1710 16th St., NW, Washington, 
(Meetings Officer, IEEE, 345 E. 47 St., 11-13. American Assoc, for Cancer D.C. 20009) 
New York 10017) Research, Inc., 64th annual, Atlantic City, 15-19. Industrial Aspects of Biochem- 

9-li. Interaction of Particle Beams with N.J. (H. I. Creech, AACR, Inst. for istry, Federation of European Biochemical 
Surfaces, Lancaster, England. (Meetings Carcer Research, Fox Chase, Philadelphia, Socs., Dublin, Ireland. (B. Masterson, 
Officer, Inst. of Physics, 47 Belgrave Sq., Pa. 19111) FEBS Meeting Secreinriat, IMA. Conf. 
London SWIX 8QX, England) 11-14. Symposium on Physiological Centre, 10, Fitzwilliam Pt., Dublin 2) 

9-11. Anierican Vacuum Soc., New Ecology of Estuarine Organisms, George- 15-20. American Soc. of Biological 
Mexico chapter, Albuquerque. (R. L. town, S.C. (F. J. Vernberg, Belle W. Chemists, Atlantic City, N.J. (R. A. Harte, 
Gerlach, Sandia Labs., Albuquerque) Baruch Coastal Research Inst., Univ. of ASBC, 9650 Rockville Pike, Bethesda, 

9-12. American Assoc. of Anatomists, South Carolina, Columbia 29208) Md. 20014) 
New York, N.Y. (I. E. Pauly, Dept. of 12-14. Society for Applied Antlsro- 15-20. Federation of American Socs. 
Anatomy, Univ. of Arkansas School of pology, 33rd annual, Tucson, Ariz. (T. E. for Experimental Biology, Athntic City, 
Medicine, Little Rock 72201) Downing, Bureau of Ethnic Resear h, N.J. (A. Nixon, FASEB, 9650 Rockville 

9-12. Cancer Detection and Prevention, Univ. of Arizona, Tucson 85721) Pike, Bethesda, Md. 20014) 
2nd intern. symp., Intern. Union against 12-14. American Assoc. of Physical 15-20. American Physiological Soc., 
Cancer and Intern. Agency for Research Anthropologists, Dallas, Tex. (E. I. Fry, Atlantic City, N.J. (R. G. Daggs, APS, 
on Cancer of the World Health Organ- Dept. of Anthropology, Box 339, Southern 9650 Rockville Pike, Bethesda, Md. 20014) 
ization, Bologna, Italy. (2nd Intern. Symp. Methodist Univ., Dallas 75222) 16-18. Anglo-American Conf. on Drug 
on CDP, Istituto di Oncologia "F. Ad- 12-14. Association of Southeastern Biol- Abuse, jointly by Royal Soc. of Medicine 
darii," Viale Ercolani 4/2, 40138 Bologna) ogists, Bowling Green, Ky. (M. L. Gilbert, and Royal Soc. of Medicine Foundation 

9-12. American Acad. of Pediatrics, Biology Dept., Florida Southern College, Inc., London, England. (Conf. Office, Royal 
Boston, Mass. (R. G. Frazier, AAP, 1801 Lakeland 33802) Soc. of Medicine, 1 Wimpole St., Lon- 
Hinn'i n Ave., Evanston, Ill. 60201) 12-15. International Assoc. for Dental don, WiM 8AE) 

10-lI. Extrusion, 2nd conf., Div. of Reearch, North American Div., Wash- 16-18. Liquid State-Van der Waals 
Business and Management, New York ington, D.C. (A. R. Frechette, IADR, 211 Centenary, Kent, England. (Meetings Of- 
Univ., New York, N.Y. (W. A. Kulok, E. Chicago Ave., Chicago, 111. 60611) ficer, Inst. of Physics, 47 Belgrave Sq., 
Div. of Business and Management, New 13. Utah Acad. of Sciences, Arts and London SWiX 8QX England) 
York Univ., 37 NR, 600 Third Ave., New Letters, Logan. (H. Buehanan, Dept. of 16-18. Nonlinear Elasticity, Madison, 
York 10016) Botany, Weber State College, Ogden Wis. (G. G. Moran, Mathematics Research 

10-12. Vibration Problems in Industry, 84403) Center, Univ. of Wisconsin, 610 Walnut 
intern. symp., United Kingdom Atomic 13-14. Socin-Economics of Health St., Madison 53706) 

FREE CATALOG Describes 
worlds largest single source of constant flow, 
precision syringe pumps. 48 Models in eight 

I I I I I II. series: single- to 4-channel, parallel and 
reciprocal pumping, synchronous and vari- 
able speed motors, outputs to 150 psi. For 
pl to 200 ml glass, plastic or ss syringes, j 

Extremely wide range of flow rates. 
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16-20. American Soc. for Experimental 7 
Pathology, Atlantic City, N.J. (G. B. '-U Variable ipeeo Mider, ASEP, 9650 Rockville Pike, Be- 

thesda, Md. 20014) 

16-20. American Geophysical Union, iauii cvapORatO 54th annual, Washington, D.C. (A. F. Spilhaus, Jr., AGU, 1707 L St., NW, with 
Washington, D.C. 20036) 

16-20. American Assoc. of Immunol- 7 THERMOmLIFT This model is equipped with a 
ogists, Atlantic City, N.J. (H. Metzger, - Controlled series wound motor and solid 
AAI, 9650 Rockville Pike, Bethesda, Md - I Heating state control providing adjustable 
20014) 

16-20. American Inst. of Nutrition, Bath speed between 25 and 150 RPM. 
Atlantic City, N.J. (AIN, 9650 Rockville The Flash Evaporator assures 
Pike, Bethesda, Md. 20014) high evaporation rate-without 

16-20. American Soc. for Pharmacology contaminating back-drip-of 
and Experimental Therapeutics, Atlantic aqueous solutions, high boiling 
City, N.J. (E. B. Cook, ASPET, 9650 point solvents and other materials. 
Rcckville Pike, Bethesda, Md. 20014) An ideal source of heat is Buchier's 

18-20. Great Lakes Research, 16th Thermo-Lift which is a combination 
conf., Intern. Assoc. for Great Lakes lift and temperature controlled 
Research, Columbus, Ohio. (C. E. Herden- 
dorf, College of Biological Sciences, Ohio water bath. The Thermo-Lift, which 
State Univ., Columbus 43210) may be adjusted from 8" to 16" 

19-20. Symposium on Controlled Re- n height, is useful as a source 
lease of Biologically Active Agents, ' of heat for rotary evaporators, 
Birmingham, Ala. (A. C. Tanquary, for distillation procedures 
Southern Research Inst., 2000 Ninth Ave. 
S., Birmingham 35205) and for applications where 

19-21. Southern Soc. for Philosophy lexibility in height is required. 
and Psychology, Knoxville, Tenn. (M. 
Loeb, Dept. of Psychology, Univ 
Louisville, Louisville, Ky.)  DUCHLER INSTRUMENTS DIVISION 

20-21. Illinois State Acad. of Science, BUCHLER NU CLAR-CHICAOO CORP. 
Urbana. (N. R. Brewer, ISAS, 5757 S. 
Drexel Ave., Chicago) INSTRuM.ENTS. A SSIOIARY 0 a 0.SEARLE & Co 

22-26. American Radium Soc., Cob-.1327 XTEENTH STREET, FORT LEE, NEW JERSEY, 07024 
rado Springs, Cob. (F. N. Rutledge, 4828 
Caroline St., Houston, Tex. 77004) Write for Technical Bulletin Circle Na. 81 on Readers' Service Card 

22-27. Council for Exceptional Chil- 
dren, 51st annual intern., Dallas, Tex. (P WOrking with OLIGONUCLEOTIDES? 

W. Stavros, CEC, 1411 5. Jefferson Davis 

Hwy., Arlington, Va. 22202) 

23-25. Instrument Soc. of America, Collaborative Research, Inc. gives you 9th analysis instrumentation symp., 14th 
chemical and petroleum instrumentation any defined 
symp., Process Measurement and Con- seuuence,21, 
trol Div. symp., St. Louis, Mo. (J. L. 
Kern, Monsanto Co., 800 N. Lindbergh 
St., St. Louis 63166) One phone call to 617.899.1133 lets you place For more information about synthetic oligonu- 

23-28. American Acad. of Neurology, your order PLUS gets you expert answers from cleotides, template/primers for reverse tran- 
Boston, Mass. (S. A. Nelson, AAN, 4005 our scientists to your technical questions. scriptase and other polymerases, insolubilized 
W. 65 St., Minneapolis, Minn. 55435) oligonucleotides foc affinity chromatography, 

23-30. American Soc. for Clinical If you're working with synthetic oligonucleotides and our other research products and services, 
Investigation, Atlantic City, N.J. (P. you now can get any desired sequence from just call us at 617-899-1133 Ext. 34. Or. use the 
Calabresi, Roger Williams General H- Collaborative Research. You can get immediate handy coupon, or write us at Dept. 5-6. 
pital, Providence, R.I. 02908) delivery of more than 150 high purity defined - - - - - - - - - - - - - - sequence deoxyribooligonucleotides, including r 

24-27. International Magnetics Conf., intermediates for your own syntheses, Research Products Division' S-6 1 protected collaborative Research, Inc. 
Magnetic Soc. of the Inst. of Electrical double stranded template/primer complexes for 1 1365 Main St., Waltham, Mass. 02154 
and Electronics Engineers, Washington, measuring Reverse Transcriptase and other DNA I Gentlemen: Please send information on 
D.C. (D. H. Looney, Bell Labs., Whip- polymerases, and insolubilized oligonucleotides I LI defined sequence synthetic oligonucleo- I 
pany Rd., Whippany, N.J. 07981) for affinity chromatography. tides 

25-26. American Geriatrics Soc., Beverly Or, if you require non-standard varities in tri LI template/primers for DNA polymerases 
Hills, Calif. (E. Henderson, 10 Columbus through deca poly complexities, or radiolabelled I LI insolubilized oligonucleotides for affinity 
Circle, New York 10019) forms, we'll custom synthesize them to meet I chromatography and add my name to 1 

25-27. Nondestructive Evaluation, 9th your needs. your mailing list. 
symp., Southwest Research Inst. and South But, either way, from stock or custom made,  Name 
Texas Section, American Soc. for Non- Collaborative Research gives you a big PLUS- I Affiliation_______________________ 1 the chance to discuss any technical questions destructive Testing, Inc., San Antonio. directly with our staff scientists. I Position_______________________________ I 
(G. Matzkanin, SRI, P.O. Drawer 28510, And this technical collaboration between our I Address 
San Antonio 78284) scientists and our customers is the whole idea I City State Zip - 25-27. The Ocean, Nuclear Energy, and behind our name: Collaborative Research. - - -. - - - - - - ---- J 
Man, American Nuclear Soc. and Marine m Research Products Division 
Technology Soc., Palm Beach Shores - - Collaborative (Singer Island), Fla. (M. J. Ohanian, Dept. 
of Nuclear Engineering, Univ. of Florida, __________ Re search, Inc. 
Gainesville 32601) 1365 Main Street 

25-28. International Communication Waltham, Mass. 02154 

Canada. (M. z. Original and sole source br many advanced research products. 
Assoc., Montreal, P.Q., Circle No. 80 on Readers' Service Card 
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Sincoff, Center for Communication Studies, May peak Ohio Univ., Athens 45201) 
25-28. National Council of Teachers 1-2. Electron Device Techniques Conf., 

of Mathematics, Houston, Tex. (J. D. Inst. of Electrical and Electronics Engi- 
Gates, NCTM, 1201 16th St., NW, Wash- neers, New York, N.Y. (D. Slater, Ad- 
ington, D.C. 20005) visory Group on Electron Devices, 9th 

26. Sigma Pi Sigma Washington, D.C. Floor, 201 Varick St., New York 10014) 
(D. W. J. Shea, State Univ. of New York, 1-3. Industrial Waste, 28th annual conf., 
Stony Brook 11790) West Lafayette, Ind. (D. W. Hawkins, 

IN 26-27. Scanning Electron Microscope Room 308, Civil Engineering Bldg., Pur- 
Symp., 6th annual, Chi ago, III. (0. Johari, due Univ., West Lafayette 47907) 
lIT Research Inst., 10 W. 35 St., Chicago 1 . Virginia Acad. of Science, Wil- DENSITY liamsburg. (R. C. Berry, 5907 Brookfield 
60616) 

GRADIENT 26-28. Louisiana Acad. of Sciences, Rd., Richmond, Va. 23227) 
Monroe. (B. F. Dowden, Dept. of Biologi- 2-4. International Conf. on Surgical 

SCANNING cal Sciences, Louisiana State Univ., Shreve- Care, Royal College of Surgeons, Dublin, 
port 71105) Ireland. (H. O'Flanagan, Irish Medical 

The ISCO Model 640 density 26-28. Ohio Acad. of Science, Cleveland. Assoc., 10 Fitzwilliam P1., Dublin 2) 
(J. H. Melvin, OAS, 445 King Ave., 2-5. Midwestern Assoc. of Forensic gradient fractionator produces Scientists, Lansing, Mich. (R. E. Bis'bing, 

a continuous absorbance Columbus 43201) . Div. of Crime Detection, Michigan Dept. 
as the gradient 26-28. Population Assoc. of America, of Public Health, 3500 N. Logan St., profile New Orleans, La. (J. W. Brackett, PAA, Lansing 48914) is fractionated into p.o. Box 14182, Benjamin Franklin Sta., 2-6. Protides of Biological Fluids, 21st 
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