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THE FIFTH ANNUAL CONGRESS FOR 

RECOMBINANT DNA RESEARCH 
FEBRUARY 3-6,1985 

SAN FRANCISCO HILTON, SAN FRANCISCO, CALIFORNIA 
Co-Chairmen: 

John D, Baxter Walter Miller Thomas Shenk 
Univ. of California Univ, of California State Univ, of New York 
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The Annual Congress for Recombinant DNA Research, now in its fifth year, is recognized as the premier symposium on 
the subject, and presents the important developments that impact on current and future work. 

Keynote Speakers: Walter Gehring, Biozentrum, Basil, Switzerland 
HOMEOTIC GENES AND THE CONTROL OF DEVELOPMENT 

Thomas Maniatis, Harvard University, Cambridge, MA 
MECHANISMS OF RNA SPLICING 

Session Chairman 
CONTROL OF GENE EXPRESSION PLANT MOLECULAR BIOLOGY 

Thomas Shenk, Princeton University, Princeton, NJ Robert Goldberg, University of California, Berkley, CA 
MOLECULAR BIOLOGY OF HUMAN DISEASE MECHANISMS OF PROTEIN SECRETION 
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San Francisco, CA Berkley, CA 

PROTEIN STRUCTURE AND FUNCTION RETROVIRUSES AND ONCOGENES 
Robert Sauer; Massachusetts Institute of Technology, Arnold Levine, Princeton University, Princeton, NJ 
Cambridge, MA INDUCIBLE SYSTEMS 

MOVABLE DNA ELEMENTS John Baxter; University of California, 
Gerard Rubin, University of California, Berkley, CA San Francisco, CA 

Poster Sessions: ADVANCES IN RECOMBINANT DNA RESEARCH 

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the 
meeting; however, only those accepted by Dec. 15 will be published in the journal, DNA. Contact Edward Ruffing, Scherago 
Associates, Inc., (212) 730-1050. 

Organized by Scherago Associates, Inc., in conjunction with 
the journal, DNA, and Genetic Engineering News, 

published by Mary Ann Liebert, Inc. 

REGISTRATION FEES: 
$400 On-site registration - includes a one year subscription or renewal to the journal, DNA. 
$350 ADVANCE REGISTRATION - (Received by Dec. 1) - Includes a one year subscription or renewal 

to the journal, DNA. 
$1 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. 
4-7 registrations received together from same organization $300 each. lncludes 4 journal subscriptions only. 
8-1 0 registrations received together from same organizat~on $200 each. Includes 4 journal subscriptions only. 
Larger group rates available upon request. 
Cancellations must be received in writing by Jan. 9, 1985. 

---------I----------- 

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNAIEIYBRIDOMA 

Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. 

Organization 

Street 

City State - Zip 

Telephone: 1 ) 
Return to: DNA; c/o Scherago Associates, Inc. 

1515 Broadway, New York, NY 10036 (212) 730-1050 
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ScientKc Imaging 
Micmtex - 1  
Lets Your Computer 
See The Light 

APPLE 

An integrated scientific 
imaging workstation from 
Microtex can solve your 
image acquisition problems, 
and provide results in min- 
utes instead of days. 

Whether your application 
is high speed, low light, UV 
or IR, a Microtex system 
can capture, analyze and 
display almost any image an 
experiment can create. 

For expert applications 
engineering and further 
information, contact: 

80 Trowbridge Street MICROTEX Cambridge, MA 02138 
D l G 1 T A L l M A G 1 N G 617-491-2874 Telex 948-014 
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The first scientific 
hardware-soft ware graphics 

package for the IPor IIe. 
Our user-friendly Digital 

Paintbrushm handles like a pen 
and sells for under $300. You can: 

Digitize Integrate Areas Draft 
with automatic line, circle, rectangle, 
curves, and grids. Pick-up Move 

Expand/Contract Trace Multiple 
Type Fonts Printouts Even use 
stored diagrams from a symbol library. 

Plus, you can measure the area of 
X-Ray lesions or angiograms. Make 
your lecture slides quickly, profes- 
sionally (requires camera). Print 
Signs. Make maps. Transmit draw- 
ings by phone, draw and correct 
interactively from either end (re- 
quires modem). 

Ask for the Digital Paintbrush 
with Scientific Package from the 
Computer Colorworks. Call toll-free 
1-800-874-1888 or in California 415- 
331-3022. 

Circle No. 349 on Readers' Sewice Card 

Friendly: Menu selections, joystick control and function 
keypad ease you through your tasks. With a EyeCom 
Model 850 there is no need to be a computer scientist to 
capture, analyze, store an image or build a statistics data 
base. 

Accurate: The EyeCom Preprocessor and the Shading 
and Calibration routines assure you of accurate and con- 
sistent measurement of image data, time after time. 

Ergonomics: The terminal is sleek, comfortable and 
easy to work with. The detachable keyboard on the com- 
pact console workstation lets you work in any position 
comfortably without feeling cramped. EyeC 
Cost Effective: No one knows more about image pro- 
cessing than Spatial Data Systems. We delivered the 
world's first real-time digital image processor to an 
aerospace corporation in 1969. Since then we have led 
the industry in the design, development and manufac- Digital Cor~oration LSI-11123 ture of highly sophisticated yet cost effective image pro- CPU with 256 KBytes of memory gives you the stellar cessing equipment. performance you need for image analysis 
Delivery: Model 850 can be shipped to your facility Fast: The EyeCom real-time video processor means no within 60 days of your order. Call or write for more waiting for spatial filters, accumulation, subtraction, con- information. trast or pseudo color enhancements. 

Reliable: The dependable host CPU, combined with iirsr In 

our EyeCom Image Processor, has one of the best 
reliability records in the industry. We have systems that /= Spatial Data System% Int. 
have been in operation at customer sites for over four 
years, and more than 200 systems have been delivered 420 So. Fairview Ave., Box 978 
to date. Goleta, CA 93116-0978 (805) 967-2383 Telex: 658336 
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When you say "why FPLC" 
you are half way there . . . 

. . . because MonoBeadsTM from Pharmacia is the state of the art in Three derivatives of 
high performance media for separating and recovering 'p- b*-w3-G- 

biologically active molecules. 
ri-+*=~% G%-&~$L-s~ -J# - 

MonoBeads is a new generation pressure and pH stable 
chromatography matrix specifically designed for 
protein and peptide chemistry. MonoBeads is a 
beaded hydrophilic resin which is rigid and has 4 
the narrowest of any particle size 
distribution available today for A 
chromatography. 

this monodisperse 
matrix are prepacked 
for high resolution in 
borosilicate glass 

:olumns, Mono QTM HR 515 
. ,rang anion exchanger), 

Mono STM HR 515 (strong 
cation exchanger) and Mono PTM 

ER 5/20 (chromatofocusing). These 
:olumns are run with aqueous buffers a t  

biocompatible FPLC System from Pharmacia 

Pharmacia Fine Chemicals 
Division of Pharmacia, Inc. 
Piscataway, New Jersey 08854 

low ~ a c k  pressures, to separate labile bio- 

The inert glass columns together 
with the high performance 
MonoBeads provide you with a 
complete and optimized range of 
columns for the separation of 
proteins according to charge. Aqueous buffers and organic 
Electrophoretic titration curves solvents 
can indicate which column and pH Three dimensions: anion 
will give optimal resolution of a exchanger, cation 
particular protein in the sample exchanger and 
mixture. Different combinations oj chromatofocusing 
the three exchangers plus varied 1 Analytical and preparative 
pH, ionic strength and gradient (1 pg-5 mglpeak) 
shape offer you innumerable - Rapid separations 
possibilities for separating Economical 
complex biomolecules. 

Go beyond HPLC with the 

Pharmacia 
Fine Chemicals 

Circle No. 276 on Readers' Service Card 740 



igry engineers. 
trying to perform complex 
ith a computer that lacks 
)wer you need. 

nsive supermini from 

suggestion 
neers. Don't g( 
et even. Get th 

real-rime oper 
RTUrM. You'll 



The new ZORBAXB reversed-phase peptide column, the of gradient and other parameters are easy to follow and easy 
first in the versatile new Bio Series, is specifically designed to apply to your particular separation challenge. 
for the successful separation of small proteins and peptides A Separation Development Guide, abstracted from 
from protein digests. And to help you achieve the best pos- the Userb Guide and detailing the formulation of optimal 
sible separations, Du Pont includes a detailed Userb Guide separation conditions, is available to you at' 
with every column shipped. no charge. To obtain your copy, and for 

The unique column configuration and packing char- more information on the new ZORBAXBBio 
acteristics of the ZORBAXB Peptide Column permit rapid Series, call Du Pont at the following 24-hour 
separation of protein fragments with maximum resolution toll free-number: (800) 345-8600, Ext. 502, . 
at normal flow rates and operating pressures. The exclusive or write: Du Pont Company, Room X40540, . 

Wilmington, DE 19898. ZORBAXB process provides exceptional uniformity of col- 
umn packing and performance so you can expect your DuPont makes H P K  make sense method to yield consistently repeatable results time after 
time. 

To help you work out an effective method, the User3 
Liquid Chromatography Columns 

Guide clearly outlines specific procedures for developing 
and controlling reversed-phase separations of peptides with 
the new ZORBAXB column. Recommendations for selection aml'J'J 

11E0 "I ..,.I* 0.r 
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SEQUENCING 
GEL 
MANAGEMENT 
PROGRAM 

E v i d e s  error checking and data verification. 

L ocates and removes vector sequences. 

G enerates graphical strategy and gives textual history. 

Fwer fu l  display editor that allows simultaneous 
vieu(ring, editing, and moving of assembled gels to 
refine consensus sequence. 

GEL automatically saves all original gel data and uses up to 20 
sequence lines simultaneously to generate a consensus sequence 
composed of hundreds of individual gel runs! GEL allows user 
customization of assembly stringency and utilizes a versatile 
ambiguity code to accommodate gel artifacts. Also, digitizer 
software is available for entering gel data. 
THE ANSWER to your large scale sequencing project needs- 
easily handles 5 kb-from dideoxy, chemical, or primer extension 
sequencing methods. This program is available, along with the eight 
other IntelliGenetics programs, by licensing on a VAX or Sun I1 
Workstation, or through timesharing. 

Call us today for 
more mformat~on: 

124 Un~vers~ty Ave , Palo Alto, CA 94301,41513284870 

SUPERIOR SOFTWARE SOLUTIONS FOR MOLECULAR BIOLOGY 
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The Pump 
That NEVER 

Gets Wet 

Designed to eliminate all con- 
tact of moving parts with the 
materials being pumped. Ideal 
for numerous applications 
where pumping corrosives, 
abrasive slurries, sterile solu- 
tions or gases is a problem. 
Many models. Capacities from 
48 cc to 1,200 gallons per hour. 

1-800-531 -5263 EXT.44 
(EXCEPT TEXAS) 

Randolph Austin Co. 

Ph (512) 282.1590 (Austm,Tx) 
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The American Mathematical Society announces 

The Fifty-eighth Annual 
Josiah Willard Gibbs 

Lecture 

Michael 0. Rabin 
Randomization in mathematics 

and computer science 
Pacific Room, Anaheim Convention Center 

Anaheim, California 
Wednesday, January 9,1985,8:45 p.m. 

No admission charge. The public is invited. 

The Gibbs Lectures enable the public and the 
academic community to become aware of the 
contiibution that mathematics is making in 
today's society. 

Michael 0. Rabin is the first Thomas J. Watson 
Sr. Professor of Computer Science at Harvard 
University and also holds the first Albert Einstein 
Chair at the Hebrew University of Jerusalem. 
He is an honorary foreign associate of the National 
Academy of Sciences and honorary foreign mem- 
ber of the American Academy of Arts and 
Sciences. He received an award for outstanding 
teaching from the Courant Institute Graduate 
Student Organization, and has also been awarded 
the C. Weizmann Prize for Exact Sciences, the 
Rothschild Prize in Mathematics, the Turing 
Award in Computer Sciences of the Association 
for Computing Machinery, and the Harvey Prize 
in Science and Technology. 



i l l  The cc:lector that cant lose 
adron doesn't wastevour time 

I '  

and won't cost a fkune. 
- .J."-7 The new HeliRaeFraction Collector from LKB 

This new compact guarantees that  no tube will ever change until the drop has 
been collected. So you won't waste your sample or your time. And the world's 
fastest time for tube change gives you perfect collection in any mode you choose: 
time, volume or drop. You'll also get simplified waste collection, with zero dead- 

volume and hence no contamination. So if you want reliability, HeliRac's got 

'i 
it .  And if you u7ant to save time, it's got every feature to automate your 

1 I .  entire collection. 
I I 

! I  With more intelligence than many larger instruments, HeliRac is so 
You'll find more 1% simple to program and so easy to use. Let i t  run your system or be its 
LKB fraction col- %. - slave. You'll get 6 time windows for optimal collection, 
lectors a t  work 4 memories for program storage and an escape key to 
in laboratories speed up parameter changes. That's the kind of flexi- 

bility you've always wanted in a collector so small- 
and with a price that's so sensible. 
When you've seen i t  a t  work in your own laboratory, 

f , ,  ) <  , you'll know why the performance and value of Heli- , ? t :  

I Rac just can't be matched. Try i t  today and you'll see 
I 1 ) I  ' 

, , (  ) for yourself. 
, , '  ' 

, I I I 

I ' 

j I NOW FILL THIS IN TODAY 
---- 

",,. jf 
r, S i d , t h l L  1 / Show me how HeliRac can help my lab. 

, I (  ' 1  
L g; 3 Send me a quotation. 1 

8 .  
3 .% 

A Name 
I 

i 
~ ~ - ~ - -  ~ ~ 

C 
a .. 

/>.&., ..s I 

. ~ 

f! - -  - . . - - - .. .. -. . . . . . .- 

- - - - - - - - _J 
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BYSI multiple windows permit side-by-side 
comparisons. The two-dimensional FFTroutine, 
shown, is one of the many built-in functions. 

-1.a + 
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I 
With ASY3 I, data acquisition and analysis 
routines can be combined to create powerful, 
menu-driven functions. 

Now acquire, analvze, 
/ 

mdkraPh &ti 
all at the same time. 

Introducing 
ASYST Scientific Sftware. 

ASYST. The most powerful 
scientific software package 
available for a personal 
computer. 
ASYST is the only software 
that turns an IBM PC, or com- 
patible, into a complete scientific 
workstation-offering full data 
acquisition, anal sis, and r graphics capabi ities. 
ASYST puts you in direct 
control of your data. Its unique 
interactiveness allows you to 
start reducing data even as it is 
being collected-graphing as 
you proceed. 
Multiple graphics windows 

permit quick visual comparison 
and allow you to select seg- 
ments for further manipulation. 

1132 

ASYST gives you the speed and can pull information through 
precision of a minicomputer- the analytical process without 
at a fraction of the cost. And timesharing delays or software 
because it works on a PC, you bottlenecks. 

ASYSTand your ISM PC give you the 
power; speed and precision of a mini- 
computer in your own lab. 

ASYST fully utilizes an IBM PC 
with the 8087 coprocessor. 
This unique combination takes 
all intermediate calculations to 
the 80-bit precision level, offer- 
ing precision exceeding that of 
other micros-as well as many 
minis and mainframes. 
* A  1024-point Fast Fourier 
Transform, with ASYSTand an 
IBM PC with 8087 chip, takes 
less than 3 seconds. An optimum 
performance custom routine 
tested on a DEC 11/23 + mini- 
computer with FPF 11 '" took 2 
seconds-at five times the price. 

SCIENCE, VOL. 226 



ASYSTautomatic graphics are flexible enough 
to handle the most demanding applications. 

Three integrated modules. 
ASYST is composed of three 
separate, but fully-integrated, 
modules-Module 1 : System1 
GraphicsIStatistics; Module 2: 
Analysis; and Module 3: Data 
Acquisition. 
Module 1 works alone-or with 
either of the other two modules- 
allowing you to tailor the system 
to your specific needs. 
All functions are always availa- 

ble for your use. You never have 
to leave the system to access 
any of its capabilities. 

Module 1 : System/Graphics/ 
Statistics establishes the envi- 
ronment. Among other features, 
it provides data representation 
and storage capability; supplies 
arithmetic, trigonometric, hyper- 
bolic and other mathematical 
and statistical functions; and 
provides direct graphics output 
and display. Array manipulation, 
control of vectors and matrices, 
automatic plotting, file manipu- 
lation, programming control 
structures, and a built-in text edi- 
tor are all included in Module 1. 
Module 2: Analysis reduces 
and analyzes data and includes 
a powerful selection of ana- 
lytical functions. They include 
Eigenvalues, Eigenvectors, 
and polynomials. Least squares 
approximations, curve fitting, 
convolutions, integration, differ- 
entiation, smoothing, and Fast 

ASY57 integrates analysis tunctions with 
graphics. On-screen cursors allow interactive 
selection of curve segments. 

Fourier Transform are only a 
few of the automatic functions 
provided. 

Module 3: Data Acquisition 
allows ASYST to interface with 
laboratory instruments to cap- 
ture data directly with a mini- 
mum of keyboarding. Standard 
commands such as "A/D.INU 
are all that are needed to carry 
out communication between 
ASYSTand standard interface 
boards. AID and DIA conver- 
sions, digital 110, timing, and 
triggering are all supported. 
Commands can be combined 
in programs to provide cus- 
tomized automatic acquisition 
and control. 

Built-in routines make ASYST 
easy to use. Programmability 
lets you customize. 
You don't have to be a com- 
puter expert to utilize ASYST. 
Instead of rigid, unreadable 
computer syntax, you deal with 
an assortment of built-in com- 
mands that do what their names 
indicate-XY.DATA.PLOT, 
ARRAY.EDIT, FFT, etc. 

Interactively use pre-pro- 
grammed commands to get 
immediate control of your work. 
Combine and modify com- 

mands to extend the capability 
of the system for your custom 
applications. ASYST is fully 
programmable. 

Supported by extensive, 
top-down documentation. 
ASYST layered documentation- 
with examples, a quick reference 
card, and a cross-referenced 
index-lets you go only as deep 
as your needs require. A com- 
prehensive, on-line "help" sys- 
tem is always ready to supply 
additional assistance. 

30-D% No-Risk er. 
In New York State call (212) 702-3241 

Call our ASYST hotline for 
more information. 

MACMILLAN SOFTWARE CO. 
An Affiliate of 
Macmillan Publishing Company 
866 Third Avenue 
New York, NY 10022 
Circle No. 345 on Readers' Service Card 
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The Image of Quality 

The BH-2 Series. 

Uniquely modula~ , to meet your 
current and future 
requirements. 
The qual~ty of any microscope serles rel~es 
on the interrelatronsh~p of optlcal perform- 
ance, mechanical capabll~ty, electron~c 
soph~st~cation and its component system of 
accessorles and attachments For more 
than six decades, Olympus has dedicated 
Itself to development of a unique fus~on of 
these distinct dlsc~pllnes. That IS the 
Olympus advantage. 

Nowhere IS thls advantage better exem- 
plified than In the BH-2 System. A totally 
new generat~on, thls h~ghly advanced 
serles represents a s~gn~ficant contr~but~on 
to microscopy and photomicrography 
Focuslng that IS smoother, more effortless 
and in a lower and more comfortable 
posltlon, freely reachable controls for the 
stage that IS poslt~oned lower for easler 
processing of mult~ple specimens; vastly 
improved ~llumrnation for ultra-low magnifl- 
catlon in Koehler-type ~llumination from 1X 
to 100X; accurate and unvarying brrghi 
ness control; an advanced, automated 
photom~crograph~c system; and a choice 
of newly formulated long barrel objectives, 
stands and modules that is second to 
none And all of this, a breakthrough in 
cost-effect~veness. 

For literature on the incomparable BH-3 
System, write Olympus Corporation, 
Prectsion Instrument Dlvls~on, 4 Nevada 
Dr~ve, Lake Success, NY 11042-1179 Or 
phone for demonstrat~on. East-(609) 
482-1010; Midwest-(913) 648-8323; 
West-(415) 342-3384. In Canada: 
W. Carsen Co., Ltd., Ontano 

he OL!1--, -3 
For a demonstrat~on clrcle reader sewlce number 1: 

For lnformatlon clrcle reader sewlce number 131 
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BUT DO ANALYZE, STUDY, PONDER, AND RESEARCH THEM! 

THE ZOOLOGICAL RECORD 
THE ESSENTIAL INDEX FOR COMPREHENSIVE COVERAGE OF THE WORLD'S 
ZOOLOGICAL LITERATURE SINCE 1864. 
For further lnformation, contact BioSciences lnformation Service, User Services 
Department. 2100 Arch Street, Philadelphia, PA 19103.-1399 Telex 831 739. 

u can achie ,....- C..mm 

# 

asible. 
1 EVERY Kt 
; THOUGH' 

ok, and 
:ry-powerec 

'BOARD TECHNOLOGY IN C 
?nts R'4360892 and M4425N 

"IT5 MY BET PEOPLE WILL START ASKING from any computer Edit and format your work. An 
'HOW DID I EVER DO WITHOUT THIS?' " print out perfectly nputer pnnter with RS 
PC MAGAZINE 6/84 communicat~ons. 

It 1s far easier to learn, yet more portable lntroduclng The m~crowrrter. $499. 
than any lap-held computer; far more power- For a deta~led brochure and a free copy of 
ful and personal than any typewriter. The Microwr~ter N Suide, please call toll-free 

Its SIX keys do the work of sixty or more or return the cour ?r (credit cards only), 
standard typewriter or word processor keys 

You operate ~t with one hand. 
It IS the wze of a paperback bo 

weighs In at under 2 Ibs. It IS battt 
It redefines the word 'portable.' ----------- 
"BEST OF ALL, IT'S A SNAP TO LEARN." I PC MAGAZINE 6/84 

'microwriter 
I MAIL TO M~crowr~ter USA Inc 251 E Glst St . New YI 

It 1s extraord~nanly simple to learn. In less a I PLEASE send me more information on 1 
than one hour, you will learn to touch-enter all rklaswmer I M~crowriter, ~ncluding the complete MIC 

I New User's Gulde 

In a week or so, yo1 
entry speeds of 35-40 ~ U I  lr. JUGG 

wpm are more than fei 
"AN ALTERNATIVE TC 
METHOD OF PUllINC 
PAPER." NEWSWEEK 

It 1s a sophlstlcated and powerful word 
processing tool. You can store and retneve Available peripherals mclc 

documents. Upload and download to and pnnters Ava~lable ~n OEk 

1 W  M~crownter, Inc 

ind commi 

ve touch- 
!ds of 60 

I'" 

on any cor 
. . .? _ . __!. 

e w  User's I 
ton. To ordl 

~ d e  cables, mol 
I quantities. 
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iitor interfaces, 
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NATURE'S 
BIOREACTOR 
The New Bio-Response MCT* (Mass Culturing 
Technique) System Delivers Monoclonal Antibod- 
ies And Other Mammalian Cell Products When 
You Need Them-From Grams To Kilograms. 

Insufficient quant i t ies  of 
desired pept ides  are a key 
cause of  expensive research and  
production delays. T h e  MCT 
system is a new a n d  unique 
mammalian cell cul tur ing pro-  
cess  designed to overcome t h e  
obstacle of insufficient quan-  
tities of  pept ides  by delivering 

Quantity 
Unlike conventional celi: 
culture methods, the MCT 
system uses "freshyfree- 
flowing lymph directly 
from a cow. Following 
treatment, the lymph is 
continuously diffused into 
and out of a growth cham- 
ber. This nearly in vivo 
growth environment stim- 
ulates continuous and opti- 
mal protein secretion. The 
result? Large quantities of 
desired proteins enabling 
you to  move to  the clinic or 
market.. . faster. 

t h e  quant i ty  you need .  .. when 
you need it! Additionally, every 
s t e p  in MCT production has  
been developed to contain cos t s  
now a n d  in t h e  f u t u r e  while 
maintaining exceptional purity 
and quality in mammalian cell 
prote ins .  

Cost 
Unlike conventional cell- 
culture methods that re- 
quire extensive labor forces 
and expensive growth medi- 
ums, Bio-Response's 
MCT is a closed, 
steady-state system. 
In essence, the MCT sys- 
tem starts with a low- 
cost lifeline-a feeding 
cow-and ends with a 
pure, quality product. MCT 
... an optimal system at low 
cost. 

SPENT GROWTH M L M  FIBER PRCOV3T 
MEDIUM FURlFIC4TlM.I 

Purity 
Unlike conventiona~cell- 
culture methods, the MCT 
system is designed to  
insure purity without tedi- 
ous processing. By direct- 
ing the lymph across semi- 
permeable membranes, 
MCT provides both separa- 
tion of media protein from 
desired cell products, and, a 
continuous nutrient flow. 
The ability t o  add or with- 
draw from the chamber to  
maintain optimal cell den- 
sity permits continuous 
harvest of a highly pure 
product. 

Quality 
Unlike conventional meth- 
ods of production that 
attempt to  create biologi- 
cally active mammalian cell 
products, the MCT system 
provides a pure-mammal- 
ian product-an exact copy 
of the original protein and, 
in the case of non-antibody 
polypeptides, uncompro- 
mised by inappropriate gly- 
cosylation and disulfide 
bond formation. There is a 
growing consensus favor- 
ing products produced in a 
mammalian cell-culture 
system, such as the 
Bio-Response MCT system. 

For further information, call Bio-Response, Inc. at 
(415) 786-9744. 

BIO-RESPONSE, INC. 
'MCT (Mass Culturing Technique) is a trademark of 010-Response, Inc. O 1984 00-Response, lnc. All Rights Reserved 
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I I "..h 
m HPtCanaIph 

of H ~ I o b i n  FA. 

High-Performance 
Protein Analysis. 

Now one HPLC system 
can deliver better resolution with more flexibility, tides, Ultrapore" C3 for higk 
faster than ever before Whether you're running selectivity and recovery of large 
proteins, peptides or amino acids, Beckman lets peptides and proteins Plus you 
you optimize for the precise results you want L+44+42,, can scale up to semi-prep with the same c b ~ m -  
Heres how &kd:5 lstries 18 other chem~stries Over 
Proteins: 4 methods on o 

Flexibility means be~ng 
between reversed phase, h 
tion, ion exchange or size 
tography That's why our S 
tographs feature an easy-to- 
controller Gradlent changes 
cratic SEC methods, our M 

recovery. 

C~rcle No 337 on Readers Sew~ce Card 
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Introducing the Syn-Thor"2000 from 

Peptides International. Excellence compounded. 
Excellence in a Solid Phase 
Peptide Synthesizer. 
Recent advancements in the 
field of peptide synthesis 
havecreated the need for a 
moderately priced but 
versatile new instrument that 
can be used to synthesize 
peptides rapidly and reliably. 

That instrument is here 
today, the new SynThor 
2000. It's fast . . . 
accurate. . . rugged . . . and 
soeasy to use that it will 
benefit everyone from the 
novice to the most 
experienced peptide chemist. 

Compare these features with any 
other solid phasesynthesizer 
on the market today: 
A user-friendly, menu 
driven program 
Over 50 help screens are 
available to help guide you 
through any synthesis process 

w 10 pre-programmed files 
are adaptable to any 
synthetic scale 

w Prepares anywhere 
from 100 mg to 50 grams 
of peptide 
IBM PC, color graphics 
monitor and dual disk drive 
(printer optional) 
Automatic checks maintain 
desired synthesis process 

w All Teflon valves plus nitrogen 
purginglselfcleaning lines 
Lots of other outstanding 
features 
Special introductory price 
only $27,950. 

Excellence in peptide 
related products. 
Your work deserves the best 
reagents possible. That's 
exactly what Peptides 
lnternational delivers. 

Our protected amino acids 
and biologically active 
peptides are produced under 
the world's strictest quality 
control standards . . . those of 
the Protein Research 
Foundation of Japan. 

To secure your supply, just 
call or send us a purchase 
order. We'll process it the day 
we receive it, and, if you 
want, we'll have your order 
delivered the very next day. 
Guaranteed excellence. 
All Peptides lnternational 
products are guaranteed to be 
of the highest quality on the 

market today. If any of our 
products fail to live up to 
these standards, return them 
within 30 days for a full refund. 

For a free 1984 catalogue 
or more information, please 
call or write to: 
Peptides lnternational 
PO. Box 24658 
Louisville, Kentucky 40224 
USA 
(502) 425-8765 
Telex: 204110 

Peptides lnternational 
Excellence Compounded 

Circle No. 333 on Readers' Service Card 
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In amino acids analysis, 
Perkin-Elmer brings-you not one, 
but two better mousetraps. 

Now there are two better and more 
cost-efficient ways to beat a path to 
amino acids analysis. Both are new 
systems from Perkin-Elmer. One 
configured for OPA, the other for 
ninhydrin. Each is more flexible and 
far less expensive than dedicated 
amino acids analyzers. With no 
sacrifice in performance. And they're 
backed by Perkin-Elmer's worldwide 
support capabilities. 

You can build a complete HPLC 
system, including your choice of the 
new Perkin-Elmer amino acids 
analysis modules, the Series 4 LC 
solvent delivery system, and a 
Perkin-Elmer data system matched 

to your needs. Or add one of the 
new amino acids analysis modules 
to your existing Series 4 LC 
solvent delivery system. And by 
changing just one fitting, the system 
is now available to answer your 
Liquid Chromatography needs. 

Use these modules to solve a 
wide range of separation and 
detection problems, from the simple 
to the most complex. The sensitivity, 
linearity and precision of these new 
modules meets or exceeds the 
performance of expensive dedicated 
systems. You can easily detect 
subnanomole amino acids in protein 
hydrolyzates, as little as two 

picomoles with the OPA system. 
We believe we've built two better 

ways to perform amino acids 
analysis. If that doesn't trap your 
attention, the details in our Product 
Bulletin will. Call your Perkin-Elmer 
representative at 1-800-762-4000 
and request Product Bulletin L-808. 

Perkin-Elmer Corp., Main Ave. (MS-12), 
Norwalk, CT 06856 U.S.A. 
Tel: (203) 762-1000. Telex 965-954. 

Bodenseewerk Perkin-Elmer & Co., GmbH, 
Postfach 1120,7770 Ueberlingen, 
Federal Republic of Germany. 
Tel: (07551) 811. 

Perkin-Elmer Ltd., Post Office Lane, 
Beaconsfield, Bucks HP9 1 CIA, England. 
Tel: Beaconsfield (049 46) 6161. 

PERKIN-ELMER 
The science and computer company. 

Where solutions come first. 
Cirde No. 267 on Readers' Service Card SCIENCE. VOL. 226 
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b Customer Support 

150 laboratories worldwfd now use Applied Blosystemr 
products. Injust two years, these remarkabl 

instrument-reagent systems have become the standards fc 
,erformance, reliabmty and ease of operation. 

Sequencing, Ofigonucleo 
-' sb 

nemer 
ho.4OAa 

APPLIED BIOSYSTEMS, INC., 850 Llncoln Centre Dr~ve, Foster City, CA 94404 (800) 874-9868 In ~alifornia (806) 831 -3582 Telex: 470052 
IN EUROPE: APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany -06157-6036 Telex:4191746 



LETTERS 

Values, Research Questions, and the 
News Media 

The recent report by B. A. Gladue, R. 
Green, and R. E. Hellman (28 Sept., p. 
1496) of different neuroendocrine re- 
sponses in heterosexual men, homosex- 
ual men, and heterosexual women was 
immediate news. An Associated Press 
(AP) dispatch stressed that the study 
found "clear evidence of a biological 
difference between homosexual and het- 
erosexual men . . . that may have devel- 
oped before birth." The AP quoted Gla- 
due as  cautioning that the hormonal re- 
sponse pattern could not be used as  a 
"screening device" to identify potential 
homosexuals (I). Elsewhere Gladue was 
quoted as  warning that the findings do 
not indicate there is "a correctable 
chemical difference in the brain o r  else- 
where that makes a man gay or  straight 
[emphasis mine]" (2). 

Underlying these reports is the popu- 
lar ideology that homosexuality should 
be screened out, corrected, or prevent- 
ed. While researchers studying political- 
ly charged topics such as  sexual orienta- 
tion cannot be held responsible for jour- 
nalists' reactions, we can shape those 
reactions by carefully framing research 
questions and explicitly stating alterna- 
tive explanations of data. Gladue et al. 
may have attempted this, but their report 
contains subtle value assumptions none- 
theless. 

By locating their research within the 
context of pursuing "a biological expla- 
nation of homosexuality" and character- 
izing their findings as inviting "the idea 
that there may be physiological develop- 
mental components in the sexual orienta- 
tion of some homosexual men," Gladue 
et a / ,  reveal two important assumptions. 
First, they imply that heterosexuality 
needs no explanation. Critics of "hetero- 
sexual bias" in scientific research point 
out that trying to explain homosexuality 
(rather than sexual orientation in gener- 
al) presumes that heterosexuality is 
somehow more natural and desirable (3). 

Second, focusing exclusively on a bio- 
logical approach obscures an important 
alternative interpretation of the data. 
Gladue and his colleagues scrupulously 
avoid the conclusion that a particular 
neuroendocrine response pattern shapes 
subsequent sexual orientation, but com- 
ment that "our findings are not inconsis- 
tent with such an interpretation." Other 
possibilities are not detailed, including 
that psychological variables may have 
strongly influenced physiological re- 
ponses. Because subjects were adults 
selected on the basis of exclusive homo- 

sexual or heterosexual behavior pat- 
terns, their biological responses may 
have been more a consequence of their 
professed sexual orientation than ante- 
cedent to it. Since the role of psychologi- 
cal factors in physiological processes 
(for example, psychogenic illnesses and 
placebo effects) is not well understood, 
laypersons reading press reports of the 
study might not have been led to this 
interpretation without guidance from the 
researchers. 

Explicit consideration of all plausible 
hypotheses is especially important in this 
area because the relative contribution of 
biological and cultural factors to  what we 
call sexual orientation remains obscure. 
Recent anthropological and historical 
studies point to  the necessity of distin- 
guishing discrete sexual acts from the 
social roles and identities constructed 
around them. In other cultures, terms 
such as "homosexuality" and " hetero- 
sexuality" may have very different 
meanings, if they are meaningful at all 
(4). Studies in this society of "homosex- 
uals" and "heterosexuals" tap cultural 
identities, individual preferences, and 
specific behaviors. Which of these can 
be explained with biological data re- 
mains unclear. 

As long as the status of homosexual 
persons in the United States remains a 
politically charged topic, the very fram- 
ing of a scientific research question on 
sexual orientation will elicit value-laden 
coverage from the news media. Re- 
searchers studying human sexuality, 
therefore, should take care to avoid rein- 
forcing popular prejudice against lesbi- 
ans and gay men. 

GREGORY M. HEREK 
Department of Psychology, 
Yale University, 
New Haven, Connecticut 06520-7447 
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Some readers, generally uninformed 
about our research, may (on the basis of 
a few press reports and without a careful 
reading of our scientific report) draw 
erroneous conclusions about the scien- 
tific scope of our research and our mo- 
tives and values. Herek's letter, in which 
he tends to highlight some facts and 
ignore others, exemplifies this problem. 

We do not agree with Herek's charac- 
terization of the research as  looking for 
the "explanation" of homosexuality and 
ignoring that of heterosexuality. Two of 
our three study groups were heterosex- 
ual, and each of the groups we studied 

Zeiss dealers 
for laboratory 
microscopes and 
image analysis 
systems 

MA, NH, ME, VT 

Allantex & Z e e r  Corp Dedham MA 161 7) 326-7410 
MD. DC - ,  - ~ 

Bat~more Instrument Co n c  Batmore MD 
(301 ) 426-3656 
MT, ID, OR, WA, AK 

Bartes & Stout n c  Belevue WA 
(206) 453 1705 883 2587 
NV, northern CA 

Carson Opt~cal Instruments n c  Oakland CA 
1415) 834 2587 
West TX 

Dexter Instrument Co San Antono TX (51 2) 699 0063 
VA, NC, WV 

Eastern Microscope CO n c  Raletgh NC 
(919) 782 0000 
IN WI  IL 

Eberhardt Instrument Co Downers Grove L 
(312) 964 4240 
Southern CA 

Max Erb Instrument Co Burbank CA 1213) 849 2374 
MS, LA 

Flanagan Instruments n c  Mandevle LA (504) 885 1414 
SC, GA, AL, TN 

Georga Instruments Corp Atlanta GA (404) 458 8946 
KY, IN, IA, IL, MO, KS, NE 
H~tsch fe  Opt~cal Instruments n c  St Lous  MO 
(314) 727 2250 
PR, FL 

Instrument Assoelates n c  Longwood FL 
(305) 830 861 6 
CO, WY, UT, NV 
JCS Assocates n c  Engewood CO (303) 798 961 1 

NY (upstate) 
Micro-Med Instruments n c  Walden NY 
1914) 564-2999 
AZ, NM, NV, OK 

Mcroscopes Southwest n c  Tempe AZ 
(602) 838 7801 
Northern CA 

Mcroscopes West Inc.  Sunnyvale. CA 
1408) 735-7474 
AR, northcentral TX 
M~cro-Tech Instruments n c  Dallas TX 
(214) 446-9600 
OH, IN, MI, KY, WV, western PA 

Morgan nslruments C n c n n a l  OH 
(513)873 2191 
NY (Long Island) 
MorreI Instrument Co,  n c  Me lv le  NY 
(516) 673-8777 
MN, SC, ND, WI, IA, MI 
North Central Instruments n c  Plymouth MN 
(6121 559 3008 
PA, DE 

Opto Systems n c  Jenknlown PA (215) 884-3337 
HI 
Otake Instruments n c  Honolulu HI 
(808) 395-0891 
MA. RI. CT 

R a ~ n ~ n  Instrument Company Inc Woburn VA 
(61 7) 935 3050 
NY (New York Clty & Westchester) 
Re~nhardt Instruments n c  Woodbury NY 
(516) h27 3636 
Southeast TX 
Schares Instrument Corp Houston TX 
1713) 468 4460 
NJ 
Syvax S c e n t f c  n c  Morris P a n s  NJ 
(201) 267 57991267 5047 
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Zeiss microscopes are consistently 
rated highest for image quality, relia- 
bility and excellence of results. Now, 
with Zeiss Nice Price Packam-- 
weryone can afford to have 
dantages and the prestige c 
nicroscopes in their laborat 
Zeiss Nice Price Pi 

compromises- but the highest q~ 
ity Zeiss microscopes with the sar 
great optics and precision mechs 
ics found in all Zeiss instruments. 
Each Zeiss Nice Price Package is 
the quality leader in its class. And in 
today's competitive world, you need 

~tter results that come from 

ng the best instruments. 
lmpare quality. Compare ou 
dically low prices. And we'rc 

,,J'II choose the best microsc 
for the money-Zeis: 
For details on all Zeis 
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aler or Carl Zeiss, Inc. today 
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For literature circle reader service number 316 
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h e r q b e r  th&rst Beckman 
Spectrophot~meter you 
'used? f he simplicity and dependability:, 

The padition cantinues. 
Behipd the simple operation of the new 
3-50 series Spectrophotometers are tech- 

nalogical advances that give these instruments 
incredible capability. 

They feature full programmability so you 
have conbol of all aperations. Once you've 



WHY IS OUR WORICSTATIOF 
DATA ACQUISITION SYSTEM 

T H E  COMPLETE SOLUTION? Y 
Keitkley DAS' Series 500 workstation data acquisition sys- 
tem is the complete solution to your control a n d n r  A 
ment needs, present and future. Even a basic configuration 
provides enough power and capacity for most lab and test 
bench applications. As your needs become ~ a h ,  you can 
set it up to perform more complex or varied operatiob later 

transducers: thermcxouples, strain 
auges and RTDs; pulse counting; 
%XI 2 0 m ~  current im input and output; 
direct switchin anzsensing of AC 
and DC powerhes; and programma- 
ble excitation for transducers. AM with 
full software support. 

A CHOICE OF PCs. 

surement acpertise. We 
designed it to provide the 
least noise, the highest 
accuracy and the great- 
est t h d  stabihty of 
any PC-based data 
acquisition system. 

~ents to your PC and put the same 
Or write us 'at Keibhley DAS, 
349 Cwgrea !3xe&, Boston, MA 02210. 
For Mature on the Series 500, 
circle Readet Service Number 000. 

Series 500 
Choose from l8 analo and di 'tall10 ! modules: isolated anfnon-isoxted 

--A analog hiput; direct connection of s 1% bp DM, Boston, M-XIIUWS 



ntifjc Serono Symposia is an independent 
foundation, created in 1971, to prom - research organization scientific research in all disciplines 

fnr human health and which contribute towards improving - I human health. 

Some of the international meetings scheduled for 1985 are: 

Herpes and Papilloma Viruses 
Their Role in the Carcinogenesis of the 
Lower Genital Tract 
Milan, March 11-12 
Scientific Organization: G. De Palo ( I )  
H. Zur Hausen (D) 
Recent Advances in Primary and 
Acquired Immunodeficiencies 
Boston, April 10-12 
Scientific Organization: F. Aiuti (I) 
M.D. Cooper (USA), R.A. Good (USA) 
and F. Rosen (USA) 
The Interferon System 
Rome, May 8-1 1 
Scientific Organization: F. Dianzani (I) 
and G.B. Rossi ( I )  
Drugs and Kidney 
Bergamo, May 29-31 
Scientific Organization: S. Garattini (I )  

Monoclonal Antibodies: Basic 
Principles, Experimental and Clinical 
Applications in Endocrinology 
Florence, October 2-4 
Scientific Organization: M.B. Lipsett (USA) 
and M. Serio ( I )  
Serono Symposia Mini-Courses 
The courses, lasting 1 or 2 days, are organized in 
collaboration with the Istituto .Mario Negria for 
Pharmacological Research and will be held in 
Milan, Italy. 
Regulation of Beta-Adrenergic Receptors 
in Animals and Man. 
Lecturer: P.B. Molinoff (USA). 
Oncogenes and Chemical Carcinogenesis. 
Lecturer: M. Barbacid (USA) 
Growth Factors as Cell-to-Cell Messages 
in Atherosclerosis and Inflammation. 
Lecturer: R. Ross (USA) 

Do you know all the 
advantages that 
the Serono Symposia 
Congress Card offers? 
Please fill in this form 
and mail to 
Serono Symposia 
for information. 

I would like to receive information about: u 
Serono Symposia Congress Card All the above Congresses 

In particular the Congress on ..................................................... 

.................................. Mini-Courses 
Serono Symposia Publications 

Name ......................................................................................... 
Address .......................................................................... 

....................................................................................... Institution 
Please send to Serono Symposia, Via Ravenna 8 - 
00161 Rome - Italy Sc 
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T h e  new Nikon TMS in 
microscope perfectly combines 
simplicity of operation with 
Nikon's high performance 
standards. It utilizes Nikon CF 
optics, famous for crisp, clear 
images. Precorrected phase 
objectives eliminate distortion 
caused by plastic vessels. The 
3-place nosepiece accepts 
brightfield and phase contrast 
parfocal objectives from 4X 
to 40X. 

All optics are quick- 
change, and the condenser is 
easily removed for scanning 
rollerbottles. The large stage is 
fixed for stability and easy rnicro- 
manipulation. The 20 watt halo- 
gen illumination is pre-centered 
with built-in filter holders. 

The Nikon TMS is the 
perfect inverted microscope 
for routine laboratory work- 
at an amazingly 
low price of - ' 
under $1500. 

F o r  , 
1 

more 
advanced 
microscop\ 
there is the 
renowned 
Nikon 
Diaphot. 
It is 
oerfectlv 
suited for 

I 

documentation; from 35mm to 
large format and Polaroid? for 
C C N  and cinemicrography. 
The Diaphot has complete 
capability in phase contrast, flu- 
orescence and Nomarski DIC. 

Nikon now has the perfect 
answer to all your inverted 
microscope needs. For further 
information, contact Nikon 
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Science in Perspective 
On three occasions in the fall of 1984, and on two continents, scientists 

and scholars are assembling to pay centennial tribute to the vision of George 
Sarton (1884-1956). Sarton's life was devoted to an idea-that the history of 
science should be an organized field of learning, central to our culture. 
Attention to Sarton salutes a faithful pioneer. It also does more. It 
underlines the bubbling energy of the history of science in our day, and its 
growing importance for teaching, research, and policy. 

The scientific enterprise has increased greatly in size, complexity, and 
diversity in the decades since Hiroshima. Change is the norm in areas as  
varied as the financing of science, policy for science, instrumentation, the 
links of technology and science, the education of scientists, and the public 
understanding of science. This listing is fragmentary, but underlines the 
need for perspective. We need to see science steadily and see it whole. And 
here history helps us, whether we are scientists, scholars, or policy-makers. 

A partial inventory of institutes, projects, and publications suggests the 
multiplicity of roles that the history of science can perform. Scientific and 
technical societies have taken an important lead. The Center for History of 
Physics which the American Institute of Physics organized in 1965 has been 
followed by upwards of a dozen history centers for subjects from chemistry 
(American Chemical Society and American Institute of Chemical Engi- 
neers, together), through information processing (American Federation of 
Information Processing Societies), to  microbiology (American Society for 
Microbiology). These centers encourage teamwork in conducting oral 
histories, in subduing the vast archival resources of 20th-century science, 
and in preparing exhibits and other materials to educate the citizen and the 
student. Teamwork also characterizes research on subjects from the early 
years of Los Alamos to the development of the laser, and from the creation 
of polymer science and technology in the 1920's and 1930's to the story of 
the (still unfinished) space telescope. More familiar in style are the 
American teams which are editing the papers of Joseph Henry, of Thomas 
Edison, of Charles Darwin, and of Albert Einstein. 

Industrial companies have not been slow to perceive the significance of 
history for public understanding and for corporate culture alike. General 
Electric has had a (prizewinning) historian of science on its staff for almost a 
decade. Du Pont is sponsoring a major analysis of its patterns of research 
and development, and the Rohm and Haas Company is marking its first 75 
years with a scholarly history. Perhaps the most striking testimony to the 
desire for perspective comes from the more popular press. The November 
issue of Science 84 is devoted to "20 Discoveries That Changed the 
World," while in October the New Yorker began its serialization of "Annals 
of Eugenics" by Daniel J .  Kevles, a noted historian of science. 

This swelling tide of documentation, scholarship, and popular writing has 
been matched by the development of new intellectual concepts, new 
teaching contexts, and new professional forums. Thomas S. Kuhn's "para- 
digms" and "normal science" have eroded forever the credibility of older 
stereotypes. In pedagogy, the technologically oriented universities stand 
out, as witness Virginia Tech's Center for the Study of Science in Society, 
RPI's commitment to Science and Technology Studies, and Stanford's 
focus on Values, Technology, Science and Society. A resurgent History of 
Science Society has seen a membership increase of 50 percent in the past 5 
years and HSS has been joined by such vigorous siblings as the Society for 
History of Technology and the Society for Social Studies of Science. 

George Sarton's vision has its reward in today's flourishing community of 
historians of science. The challenge is to nourish and extend these human- 
ities of science, as  the pace of scientific and technological change quickens. 
Only then will we all-scientist and citizen alike-be able to see science in 
perspective.-ARNOLD THACKRAY, Department of History and Sociology 
of Science, University of Pennsylvania, Philadelphia 19104 
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plenty of things that can keep you up nights. Things that can 
spell the difference between a successful product introduction 

or millions in lost sales. Like late test results. Repeating 
studies. Spending over budget. 

Bio/dynamics we've got the people, facilities, track record, 
knowledge of regulatory requirements to assure that your 

toxicology tests will be done right the first time. 
ime. At a fair price. 

For example, every sing ogy study directors 
is board-certified and ciety of Toxicology. 
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tified toxicologist. And our pathology staff is also 

Our 
frc 

by a cer 
looO/o 1 

le one of c 
a member 

Ont 
)ur toxic011 
o f  the So' 

board-certified or board-eligible with many years 
of veterinary pathology experience. 

4s tor periormance, we've never had a test rejected by the 
EPNFDA because of our error. 

facilities are also unique to the industry. They've been built 
>m the ground up just to do the job they do. And not simply 

remodeled from something that existed before. 
So before you initiate your next toxicological testing 
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