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- Sovxet Recombmant DNA Research
Status and Trends : B

Dy 1 . _ |
T LR B R Cc" ' Memgmec Agency -
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Keu Judgments i
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':» e Sovnet recombmant DNA research capabnlm 'S have improved rapidly,
" but still lag Western state-of-the-art by several years. The scope of
Soviet' recombinant DNA research is limited because of the small
N number of qualified molecular geneticists to initiate research pro;ectd
"and a shortage of adequately equipped laboratories. The Soviet
~ research enjoys high-level support, and a contmumg high interest in
-~ the field is expected , i ‘ y
e Takmg advantage of contmumg access to vu‘tually all advanced
i Western recombmant DNA research which is neith-r classified nor
. proprnetary. 'the Soviets should be able to establish within two to five
. ., . yearsa bas:c rasearch program!using rccombinant techniques that is of
I " moderate size and high quality; it is improbable, however, that they

’ o wdl challenge the leadersh:p of the best Western laboratones

e Sowet recombmant DNA research appears to be directed primarily
* toward agrlcultural biomedical, and commercial applications. The
_ Soviets probahly will experience difficulties in adapting laboratory
' techmques to achieve these goals because of the still limited scope of
o ;. their program and madequate support technologles in the biomedical
. ', sciences. | | Ii -
3 : e Some mxhtary-sponsored recombmam DNA work has been reported,
D ; but it is improbable that this work is directed toward or is capable of
. . achieving sngmﬁcant biological warfare applications.
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! The recent development of rccombmant DNA technology has raised
conccrn that thc USSR will acquire, 'recombinant capabilitics from the West
as well as through its bwn efforts and use them to the disadvantage of the
United States. ThlS paper assesses current Soviet research capabilities, likely
trends in the scopc and quality of future Soviet research, the importance to
the Soviets of the various means through which they can obtain detailed
information about advanced Western recombinant research techniques, and
the likelihood that the Sov:ets will dcnve meamngful benefits from recombn-
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"'lecular biology and related rcsearch in biochemi-
.cai genetics and cell physiology. These tech-
.'niques impart the capability to modify or manip-
;Iuiatc purposcfully the genctic characteristics or
‘ithe developmental sequences of ‘cells or organ-
f,tsms at the molecular or, cellular: level. Included
;,wntmn this restricted definition of genetic engi-
‘'neering are such thmgs as “test tube babies” as
‘'well as more exotic research directed toward
A producmg hybrid (chimeric) organisms or clon-
iing human bemgs or other mammials. At times
‘igenetic engineering has been used: somewhat
‘linappropriately to refer: to all applied ‘genetic

| hybnd varieties of plants. 1: B T

‘niques to alter, in' a relatively controlled and
-reasonabiy predictable manner, | the molecules

R

i
i

lntroductionl,% ' 1 o

. Thc term “gcnetic cngmccrmg oi‘ten is uscd

“interchangeably with the. term {“recombinant | t
“DNA,"” but the two are not synonymous. Genetic |
.\ engineering refers to advanced, basic'and applied

‘research techniques that have evolvcd from mo-

research, including such: traditional arcas of ge-
netics as livestock breeding and deveiopmg new

Recomb:’nam DNA encompasscs only one spe-:
‘cialized area of genetic engineering; namely,
apecii‘ic biochemical and microbiological tech-

IS Soyiet Recombinant DNA Research:
|
L
|

that encode the genetic characteristics of an

orgamsm. ‘and to introduce. specificaiiy selected
X tratts---often new to the organism——into an or-
; qamsm 's set of genetic instructions. )

: “The specific molecular mampulations that are
madc and the exact methods used to make them
can vary widely from one rocombinant IDNA
experiment to another. The basic process, how-
cver, usually involves the initial isolation or
- synthesis of a specific set of chemically identical

nucleic acid molecules (usually, Dcoxynbonucielc 1

Acid--DNA). These molecules are then chemi-
cnlly bonded or rccombinod-—-hcnco rccombinnnt
: ' : : !

DENTIAL ' -

“con

CONTIDENTIAL

Status and Trends

DNA-—mto specially prepared vectors (carriers)
that usually are plasmids, bacteriophages, or
other virus-like infectious entities that can self-
replicate in iappropriate: host cells. After the
bonding has been completed, the modified vec-
tors can be inserted into bacteria or other cells
that have been prepared biochemically to accept
them. If the vectors have been “constructed”

appropriately, the piece of initially selected DNA
- can give the recipient cell a new genetic charac-

teristic. For instance, the host cell might be given

~ the capability to synthesize an enzymc that it
previously could not make. This enzyme in turn

could permit the host cell to metabolize a pre-
viously undigestible food source or to become
immune to some previously lethal drug or para-
site. Alternatively, these same procedures can be
used to study the chemical structure (or other
molecular biological properties) of the inserted
DNA. In this case, the host cell is simply allowed
to propagate, which in turn causes many copics
of the inserted DNA sequence to be made
(cloned) also. These cloned sequences then can
be isolated biochemically in quantmcs and puri-
ties not possible by other means. ' |

i

Stotuc of Soviot R«ombincnt DNA Research

! Most Soviet studies using recombinant DNA

techniques have been initiated only within the
past few ycars. The Soviets have advanced their
recombinant DNA capabilities primarily by at-
tempting to exploit experimental techniques de-
veloped in the West (mostly in the United

. States) and by acquiring specially modificd vec-
- tors and host ccll-lines from Western collcagucs.

These Soviet efforts to obtain Western recombi-
nant technoiognes appear to be contmumg [l 2,
3, 4] ;

Sovnet recombinant research is conducted by
competent sciontists, but has not progressed suf-




| CONFIDENTIAL
l .

‘ficiently for their researchers to have specialized
knowledge to offer in return for advanced experi-
‘mental techniques obtained from the West. They

have contributed somewhat to recombinant tech-

 nology, however, [5] by devising a few methods

“to change the chemical recognition specificity of
_several enzymes (restrictases) used during some
"recombinant procedures. (6, 37]' L

'+ The Sovicts ‘are belicved to, have| only about
five research groups that have 'demonstrated
reasenably advanced recombinant |capabilities
(see table 1), and these Soviet groups are from
one to two years behind most of ithe several
hundred US groups. The bes
C . [T h L

|
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Soviet research |
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also trails that in numerous West European
lakoratories, which now rival the US in sophisti-
cation. [8] Other Soviet groups, some of which
are listed in table 2, have conducted rclated
(support or preparatory) research and could be-
gin recombinant experiments soon. .

A group headed by academician Aleksandr A,
Bayev at the Institute of Biochemistry and Physi-
ology of Microorganisms (IBPM), Pushchino,
has investigated the fundamental processes in-
volved in recombination phenomena using E. coli
as a host cell and several well-studied virus

~ vectors. This work has included the study of
molecular specificity and normal physiological

‘- Taiale 1

1Re:comb3¢ont R;search ;md Facilities in the USSR

Institute/ Rese;réh' Lead;ar
a ,

Institute éf Biochemist‘_ry?and Physiology of
" Microorganisms/Bayev = |

i

S o |
All-Union Scientific Research Institute of
..i Genetics and Selection of Industrial
Microorganisirs/Debabov| .
’ S IR

|
| CRE R
5 o Ivanovskiy Institute of Virology/Tikhonenko
SR DU IR ) N
Cl !
. P | N O O
Ll R R A T R R
; . e
R R RO
S , e
Institute of Molecular: Blology/Georsivev
! ; 1&1 S

Institute of Atomic Energy/Ananivev . -

ea

4
1

Institute of General Genetics Inatitute of
Botany/Andrlanov | o

i 1
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Hybrid

Hybrid
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Research

plasmids ".ambda-llI—E. coli El and phage
Lambda-T4A have been constructed. Ir.vestigations
have isolated Eco-RI restructase, studied restrictase
action. and mapped DNA hydrolysis products. Sys-
tems studied include only the well known bacterial
and virus host vectors. '

plasmids E1-R6k and RP4-ColE1 (pAS8) of E. coli

have been constructed by restruction and ligation,
transferred by method of transformation in CaC'y-
treated E. coli C600, and clones were isolated by
antibiotic resistance. E. coh and several phage
strains were obtained from US sclentists.

1
T!wis Glactose operon from Lambda p Gal has been isolated

using Bam Hi endonuclease and transferred into E.
coli by way of a vector (hybrid) plasmid pMB9.
Clones were selected by antibiotic resistance and
ability to use galactose as the only source of carbon.
Methods and techaiques had been established sev-
eral years earlier by Western researchers. |

Drosophila melanogaster genes have been incorporated

into Lambda gt-Lambda C phage using restriction
and ligation techniques and selected by nuclelc acid
hybridization; resulting hybrid clones are the sub-
ject of further investigation. The vector phage was
provided by a Western scientist. i

chloroplast DNA in E. coli C600 plasmids (pSC101 or
RSF 2124) has been transferred to E. coli C600 (rk-
mk-). Transformants were selected by antibiotic
resistance. E. coli NM182, used in isolating Eco Rl
restrictase, originally was obtained from a Western
scientist. :

—

| o T
i T

iv !
P

|
]
!
{
|
i

CONRKIDENTIAL



|

Y

i

¢

.o . b |
i

I

i

b

c'non of DNA modlﬁcatwn enzymcs and basic |

{4 capablhtles liive been established for the future
', use of recombinant DNA techniques. No intend-
. ed applications have bcen appareit. {9, 10-16,
1 17} Two other laboratories at IBPM (sec table 2)
“i{ under the direction of Ya. I. Buryanov and A. M.

'| Boronin, rcspectlvcly, have mvestlgated the spe-
.| cific action of methylases during’ natural recom-
.| bination and have used classical genctic manipu-
| lations involving plasmids to produce bacterial
| strains that oxidize napthalene at an enhanced
" rate. No attempt‘has been made to use recombin-
'1ant techniques in Boronin’s commcrclally orient-

ed research. [18-23] ! *

Y }
At the All-Union Scncntlﬁc Rcsearch Institute

"' of Genetics and Selection of Industrial Microor-
‘Iganisms (VII Genetika), Moscow, a laboratory
‘'under the direction of V. G. Debabov has used
several E. coli host-vector systems to transfer

specific genes between differing strains of E.

coli. [24-29] Some of thls research has been done i
‘: | . Table 2

CONFIDENTIAL

in collaboration with personnel from the Inbtitute

- of Bioorganic Chemistry, Moscow. {24] Recom-

binant related research also has been performed
by another laboratory at VII Genetika, headed
by S. I. Alikhanyan. This group has mapped the
location of specific genes on plasmids by using
restriction enzymes to generate dcletion mutants.
[3031] R S i'

Under the direction of T. L. lehoncnko,
laboratory at the Ivanovskiy Institute of - Vnro-
logy, Moscow has transferred a gene that confers
the ability to utilize the sugar galactose as a
source of carbon. This was accomplished by
isolating the gene from a lambda virus and
transferring it via a laboratory-modified plasmid.
Clones of E. coli containing the transferred gene
were selected by antibiotic resistance. [32, 33]
The techniques used represent only slight modi-
fications of methods developed several years
earlier in the West. }

L j : Recdrnbindnt-Rolotod Research ond Facilities in the USSR
. ) Co . 1 i .

Institute/Research Leader

P Institute of Biochemistry and Ph\:rslology of
b . Microorganisms/Boronin

| ' }

"I :

[ |
1
i

/Btlfvltnov;
4 All-Union :Scientiﬂc R'uearchv lﬁsttlute :of
. - Genetics and Selection of ; Industrial

L Mlcmmnlsmlhltkhanlyén

1 1 i !
) H i L '
! N |

|
Research centers on DNA methylases in E. colt MRE 600.

Hybrid plasmid pASS, constructed by Debabov's group,.
. was used in genetic analysis of plasmid RP4. Other

Research

Investigations ol napthalene catabolism include production

of plasmid mutants by classical means with the
intent of producing Pseudomonas strains capable of
a high degree of napthalene turnover.

related research centers on realtionship between

i plasmids and spore formation in Bactllus strains,

CONMDENTIAL

All- Unlnn Institute of Synthesis of Protein
Subsances/Domaradskly [55]
i [ :

I
. i
, [ .
N.L Plrmov Second Moscow Medical Insti-
* tute/Gnedoy [34] | o
. D i
|

i
f' ‘ o
Clmaloyn Institute of Foldemtolony and Mi-

. cmblolo(y/ﬂudthenko [85]

Investigations focus on the genetic exchange between unre-
{ lated microorganisms. To date, plasmid DNA from
i E. coli (RI-18) has been trunsferred to B. subtilis
| (SB25) and transformants selected by antibiotic
f resistance. -

lnvrqtlntlun to optimaze conditions for absorbing trans.
' forming vectors In several E. coll strains. Trans-
. formability achieved for Lomologous (E coli C600)
' strains;  heterologous  strains  exhibited low
" transformability.

Investigations involve the restrictase capability of R factors
! (R-Feo RII and R.Eco RII) (n vivo on different
f phage straing (0X 174 and S13) in study of antiblotic
. resistance,

|
|
1
P
|
i
H
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i The only examples of Soviet experiments that
" have transferred genss

“and from a joint project .

. intentions to use recombinant techniques in agri-
‘tculture to

li3i7]

' capable and technically, competent individuals,
‘| their efforts to
| rapidly have been’ hampered by a lack of: (1)
| high-quality modern laboratory equipment; |
| readily available commercial \(or other depend-|
| able) source of needed restriction enzymes;
| reliable source of high-quality biochemicals;
| (4) a large cadre of qualified ‘molecular biologists,

i

b
S

o
|

from higher organisms
have come from the Institute of Molecular Biol-

" chatov Institute of Atomic Encrgy, Moscow—

| of| the Institute of

'General Genetics in Moscow, and the Institute of
'Botany in Alma Ata. [40, 41] G. P.|Georgiyev's

‘group at IMB transferred genes from the fruit

‘fly Drosophila to! E. coli and then _isolated |
“specific clones using standard nucleic acid hy- .
- bridization techniques.

‘study, [40, 41] V. M. Andrianov et a/ transferred -
'a pea chloroplast gene to  E. coli. Standard

antibiotic-resistance techniques were used to se-

“lect host cells carrying the inserted .gene.

- No Soviet groups have reported. the successful
'transfer via recombinant techniques of any DNA |

'sequence that has immediate commercial or

[36-39] /In _the joint |

ogy (IMB), Moscow—an offshoot of the Kur-

years for this situation to change significantly,
even though the Sovicts alrcady arc rcported to
be building several new laboratories—at least
one of which is to be a P-4 (high containment)

' facility—and to be upgrading existing laborato-

‘other applied use. The types 'of material being

" transferred (for example, Echldroplast genes), |

. however, are consistent with reported Soviet

produce new nitrogen-fixing plants

‘and in the food industry to improve the nutrition-

| al quality of single !'cell'protei‘n; concentrates. [36,
. e ii P

" Although these Sovjéi research;:rs are highly

i b

develop recombinant capabilities

(2) a

(3) a|
and|

(many still are attemnting to recover from the

offects of the Lysenko era). [4, 42-45] They have,

' been able to give postdoctoral and graduate-level;
| training to a few individuals domestically, but

B

i
b

|
i
i

|

they do not have a sufficient number of personncl,
or facilitics to develop independently and quickly:

“a large, highly gdvanCcd program. :‘[2] | ‘
Manpower and space limitations also severely,

" restrict current Soviet capabilities to exploit

| ' more than a few potential applications of recom-
. binant techniques. It probably will takc;scvcral.

1
]

! E
R
[
[ !
! |
!

rics. [42] Any successful applications of recom-
binant DNA ‘techniques achicved by the Soviets
probably would not be accomplished quickly
enough to place their researchers either realisti-
cally or apparently at the forefront of recombi-
nant DNA resecarch worldwide.

- Research

Several military-funded, closed, microbiologi-
cal research institutes :
reportedly werc cstablished during
1970s. The missions of these institutes included
conducting research directed toward possible de-
fense applications of recombinant. DNA tech-
niques. [46, 47] Nonetheless, the Soviet military
is not known to be using recombinant techni, s

~ Soviet Military-Sponsored Recombinant

for biological warfare (BW) purposes. Military-

funded Soviet research institutes probably would

‘use recombinant techniques for basic biomedical

studies. For instance, projects could be oriented

‘toward developing prophylactic agents suitable

for use against infectious diseases. Such work
probably would include the development of im-

‘proved vaccines for dysentery and typhoid fever,

as well as vaccines for more exotic viral dis-

.eascs—-such as those in Africa.

' Soviet rilitary-sponsored rccom‘binant DNA
‘research nrobably is not advanced technically. -
“Except for Nikolay Matvienko, who reportedly

has transferred to a military institute, [46] the

' most capable Soviet recombinant DNA rescarch-
‘ers are believed to be conducting unclassificd
“basic research and to have published frecly in the

open literature. The rescarch sophistication of

“even these prominent researchers, who have been
“working in the best Soviet laboratorics—that is,

those that are reasonably well-cquipped and fully
staffed—still lags that of most Wcstcrn groups
by a year or more. Newly cstablished military
rescarch institutes probauly could not have as-
sembled stafi’s of cqual or supcrior competence.
Furthermore, these institutes probably could not

CONFA{N] (AL
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‘f' lnformatnon regardmg Sovxet recombmant_
, 'DNA Trescarch by mlhtary-funded institutes. has:

‘been meager. One such institute was reported to
‘be in or near Protvino (a town near Moscow) and

another in or near Pushchino.! [46] The Push- |

chino institute could be a misidentification of a
high containment facility, reportcdly being built
for IBP at Pushchino. No such |:|facmty is
known to exist near. Protvino.’ ; | &

1 Nikolay Matvienko, who conducted recombi-
‘nant DNA research previously at; IMB in Mos-
cow and at IPBM in Pushchino, [10-13, 17] is

belicved to be the deputy director of the Protvino
Institute. The yuality of the researchcrs at Prot-
vino is not known, but. Matv:énko is the only
technically competent bacterial gcnchcnst kXnown

I to have been hired out of the academy commu-

nity. A second individual, a. graduate student

who was judged by a source to have rather poor

capabilities, reportedly was hnrcd to work at
l

Protvmo also. [46] _}‘ i : |

lt is not yet clcar if rccombmantncchmqucs
can be uscful for BW research. Some ' US experts
have argued that tradmonal techniques to devel-
op BW agents are more cost effectivel Also, they
felt that recombinant techniques probably could
not be used to enhance mcamngfully the viru-
lence of existing agents or; to create a ncw
“super” bug. [47) Others have argued that the
development of a “‘super” bug is not neccssary.
The simple transfer of debilitating diseases; such
as dysentery, to normally nonpathogenic bacte-
ria, such as E. coli—a comman inhabitant of the
‘human digestive tract—would be: sufficient to
make identification ‘of the causauvcI agent and
effective treatment 'of the lnduccd pathologics

. extremely difficult. The counter argument to this

‘has been that several decades of testing usually is
required to understand sufﬁcncntly the ecology

" and cpidemiology of any new “bug"nto sanction

ns use as a predlctable mnhtary weapon. ;

"Two basic catcgorles of Wcstcrn rccombmant

DNA mformntion whnch are potcntlally relcvnnt
| , - I ,

!
(
{
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:huve successfully nmtlatcd advanced rescarch _.
| ‘projects on topics - lacking. both .domestic and
| forcign sources of dlrectly relcvant rcsearch data.

' -.ONFI ENT!AL

“to the Soviet mllltary mcludc. rccombma ttcch-v .

niques involving the transfer of factors that arc

pathogenic to man or that can mcrcasc ina novcl
way the virulence of organisms infectious to . =

humans; and procedures and equipment used to
support ; biologically - hazardous rccombmant }
DNA research. - I L

‘The conduct of blologlcally hazardous cxpcrl- ,
ments involves traditional microbiological safcty
equipment and techniques that have been used in
the biomedical handling and study of pathogenic
organisms. Although some of the techmqucs for
constructing advanced protection equipment (or
“high containment” facilities in general) have
become somewhat of an art, most of the tech-
niques and cquipment designs have been pub-
lished openly. Much of thc cqmpmcnt is avail-
able commercially.

Recombinant DNA research mvolvmg factors

; pathogenic to humans has been severely limited
- by the safety restrictions governing most West-

ern rescarch. Thus, little information currently is
availablc._ A substantial amount of information
should become available in the future as the

' number of high containment facilitics—those

that permit experiments to be undertaken safec-
ly—increascs. Such information probably will be

- made available in the open literature.

Technology ‘Acquisition Channels |

‘The Sovicts can acquire information uscful to
their recombinant DNA research cfforts from a
number of sources. Virtually all US and most
foreign research data and techniques have been
published or are being prepared for publication
in the open literaturc. Even the dctails of a
procedure recently submitted for US patent
rights have been publishcd openly. [48] Two of
the coauthors on this patcntcd research project
are now conducting rescarch in Wcst Europcan
laboratories.

Most advanced Wcstern scicntists arc free to
communicate rescarch activitics and proccdurcs
to foreign scientists both through written corre-
spondence and at international mecctings. [49]
The distribution of samples and supplics of ncwly
developed vectors or host cells also has been left
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. " to the discretion of the scientists possessing them, -
" for non-Communist nations jhave |neither en- .
. forced regulaiions that exist (such as item 5799D .
. . of the US unilateral Commodity. Control List)
nor issued guidelines concerning the dissemina- ;-
“tion of rescarch informationi . or ~specimen |

“ transfers. .7

"+ Although the us rémai'ﬁs!i'}aliliﬁe

forefront of
. recombinant - research worldwide, many foreign
.| researchers, particularly, ir Europe | are capable
: of providing, and in some cases! have provided,
. the Soviets with experimental supplics that were
| both adcquate and as good a: ‘could have been
- obtained from US sources (see table 1). Many of
- the specialized enzymes also are now available
! commercially from numerous Western suppliers.
| As the number of researchers ‘and research
.| groups conducting ‘advanced: recombinant DNA
| studies in West European countries increascs—a
| substantial number exist already—the easier it
‘should become for Soviet 'scientists to obtain,
 needed technical data from pr?fessional contacts.

| ' International scientific mesatings also have
| provided a channel for: the: rapid, multilateral
! exchange of experimental data. Except for repre-
| sentatives of industrial firms, most scientists
attending international meetings have exchanged
| information and answered questions freely. [2,
3,500 . Ll
' Although no formal agreement exists between'
the United States and the USSR to exchange
rescarchers or research information either on,
genetic engineering in general.or on recombinant;
DNA specifically, [57] the Soviets have begun to
propose numerous exchanges involving recombi-,
nant DNA techniques under the auspices of

existing microbiological, health,. and medical
- programs. [50] Some exchange visits and experi-
" mental collaboration also can be expected be-
~ tween Soviet rescarchers and scientists in Europe
" and Japan. [46, 49] RN ;

All of these channcls for',informétion transfer.
" have been supported by Soviet intelligence col-
lection cfforts, wuich have been directed toward
acquiring advancer Western: recombinant tech-

" nologics to support Sovict research capabiiitics.
i~ [46, 58] At least some Soviets who have inter-

national contacts, includingi those who would

c

be involved in recombinant ‘DNA-related cx-
changes, will have been prebricfed and can be
expected to attempt to service Soviet intclligence
requirements. ) '

' Soviet Capabilities TojAssimiIate' Foreign

. Recombinant Techniques

" The Soviets traditionally have had littlc suc-
cess at converting microbiological and biochemi-
cal laboratory techniques into useful commer-
cial-scalz operations. This probably will be the

case with Soviet attempts to apply recombinant
'DNA techniques. For instance, the Sovicts arc
considered to be relatively unsophisticated in
several fields of biological research (such as the
genetic manipulation of plant cell protoplasts in
‘tissue culture) that probably will be necded in
‘conjunction with rccombinant techniques to
‘achieve certain industrial or agricultural applica-
tions. Furthermore, despite the extremely high

quality of Soviet organic chemists, few con-
sistently . high-quality laboratory rcagents have

‘been produced in the USSR. [47-49] It appcars -

improbable that the use of recombinant tech-

"niques suddenly would enable Sovict biochemical
‘or pharmaceutical industries either to develop or

to market a sufficiently large number of high-
quality products to compete meaningfully with
Western industries. Sovict capabilitics to apply
recombinant DNA techniques to military-
oriented research projects should' face similar

. constraints. 1

Despite the problems anticipated with Sovict
attempts to adapt rccombinant techniques to
commercial uses, over the next two to five yeurs
they should be able to estabiish a cadre of
competent, basic rescarch scientists fully trained
in the use of advanced recombinant DNA procc-
dures. The rcady availability of Western re- -
scarch data alrcady has saved Sovict rescarchers
scveral years of developmental rescarch cffort.
The rate at which the Soviets are able to con-
tinue improving their recombinant capabilitics
should remain modecrately—although decrecas-
ingly-—dcpendent on the acquisition of advanced
Western work for at least a fcw ycars more.

The number of laboratorics that the Soviets
are building or rcfurbishing to accommodate
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_recombinant experiments [42, 53] indicates that
“sufficient support will be provided to cstablish
-.and maintain a moderate size recombinant re-
‘search program of from 20-30 technically sound
‘research groups. The research efforts of these
-groups appear unlikely to be hampered by strict-
‘ly enforced rescarch resirictions designed to en-
_sure that research activities do not pose inadver-
‘tant health hazards, despite the! fact: that

‘research guidelines have been adopted officially. .

[36, 52, 58, 53] The Soviets are thusiexpected to |

“attain recombinant research capabilitics compa-
‘rablc to many Western laboratories, but they are

not likély to challenge seriously the leadership of

the most advanced Western laboratories. .

' If Soviet access to Western pxp’crtiscj were
suddenly to be restricted, it would delay notice-
‘ably—perhaps by as much as an additional five
‘years—the establishment of a 'sophisticated So-
viet research program. Sufficient icapabilitics
‘have been established by thc, Soviets alrcady,
however, for thcm' to pioceed on ! their own.

Currently, Soviet rccombinant DNA research
dependence on the West probably is most tightly

linked to Western biochemical supplics and ad-
‘vanced laboratory equipment—such as ultracen-
‘trifuges and scintillation counters: [45, 58, 51,
'49] Although :inconvenienced by: the need to
"anticipate . laboratory supply 'requirements at
'least a year in advance because of the long lag
‘time frequently experienced between requesting
and recciving material, Soviet biomedical 1c-
"search would be dealt an even greater blow if
‘only Soviet biochemicals and precision equip-
‘'ment. were available. Soviet biochemical indus-
‘tries produce only about a dozen laboratory
“rcagents of a consistently high quality (for exam-
“ple, free from contaminants), and Soviet-built
precision laboratory equipmeént has been habit-
‘iually poor in quality. [58, 5’;.%49]5 L
! o P I B !
| Western scientific  literature has been and
continues to be important to the advancement of
‘Soviet recombinant :DNA capabilities. (4, 58] It
has provided a rather extensive list of those
experimental techniques knowh to work, others
that have not worked, ‘and has :detailed the
procedures used to obtain the numecrous en-
zymes, vectors, and mutant cell lines fourd to be

i
v
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useful for recombinant procedures. Infdrmation
of this type has permitted the Soviets—as wcll as
new laboratory groups elsewhere—to select ex-
perimental procedures previously demonstrated
to be appropriate and to avoid procedures al-

ready found to present difficulties or to be less

efficient than othuer methods. A substantial vol-
ume of thesc tvpes of generally applicable recon:-
binant techniques should continue to appcar in
the Western literature for the next year or two.
Thereafter, an incrcasingly greater portion of
new recombinant techniques probably will be-
come relatively project specific.

As Soviet laboratories begin inz:casingly to
narrow the focus of their research projects, how-
ever, they probably will cstablish unique projects
of their own choosing rather than simply dupli-
cating or attempting to compete with advanced
Western work. At this point the relative impor-
tance of personal contacts should increase rcla-
tive to the information available in thc open
literature because the experimental problems
that are encountered during specialized research
projects usually are best solved through informal
consultations with collecagucs, and becausc the
West will continue to havc « substantially great-
er number of technially advanced scicntists than
will the USSR.

" In the long term, when Soviet rescarch prob-

lems have become quite specific, informal con-
tacts, such as at internutional meetings, probably
will be the most useful form of personal contact
to the Soviets, since such contac:s provide access
to a broad cross-section of Western scientific -
cxpertise. Currently, however, formal research
exchanges probably provide a more uscful form
of personal contact to the Soviets. Exchange
visits bring technically competent people togeth-
er in the laboratory, where equipment and cx-
perimental techniques can be observed first hand
and where tutored, practical experience can be

obtained. These #ictors increase the:value of the
technology trausferred, particularly in cases
where a problem in experimental procedurc has
been encountered by a Sovict laboratory (such as
difficulty in replicating the work!of arother
laboratory) or where an individual who is basi-
cally untraincd in recombinant techniques de-
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sires a'formal training program. In the former
case, taking an individual through a lengthy

procedure on a step-by-step basis probably would

identify the problem (that is,’ the' difference in
procecdure, such as using a different brand of
buffer or resuspending a precipitate too vigorous-
.| researcher trained during an exchang¢ visit prob-
‘ably ‘would spend several months /to a year

ly) much more quickly than%%could Ye accom-
plished through & written correspondence or
through trial and ‘error déviations in laboratory
procedures. In the latter case,’ the Soviets could
berefit appreciably by getting a graduate student

or ‘postdoctoral level scientist trained in a suit-

able Western laboratory: ‘Where [the trainee
probably would be tutored by and be exposed to
a much larger w.umber of competent, recombi-

nant qualified researchers than would be the case .|
edly or to get a

in the USSR and where the still limited Soviet
laboratory space and :xperi.meynta}l‘ supplies

i Y i I i

| would not be strained further.

~ Nonetheless, it is improbabie thét research

| exchanges will provide a significant contribution

to Soviet recombinant DNA capabilitics in the
near term. After returning to the USSR, a Soviet

reestablishing a research project, equipping a
laboratory, or attempting to integrate any uUsS-
acquired skills into an already ongoing research
project. The Soviets probably will benelit more
over the long term from the personal contacts

| "established during an exchange visit. These con-

tacts should facilitate Soviet abilities to acquire
rapidly a specialized reagent needed unexpect- -
prompt reply to g technical
: , !

inquiry. -
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