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Councillors Barbara Ackermann and David Clem tAv N,

Cambridge City Council

Cambridge City Hall

Cambridge Massachusetts 02139

Dear Councillors:

Though I think the immediate medical hazards of recombinant DNA are of
great concern, I also think the longer range hazard of genetic engineering
within the human species -- what we would refer to as an Orwellian world ~--
should also be cohsidered when dealing with the recombinant DNA problem.
This. should be important to you because the action of the Experimental
Review Board is already being touted as the 'go ahead' vindication signal
for the technology of gene manipulation to continue. Likewise, if the
city council reaches a similar conclusion as to going ahead with the

work, the decision will surely be used in support of this technology

which will certalnly lead to that Orwellian world. All of you are making
history.

That the above concern is fact rather then science fiction can be seen
from the enclosed two articles from the December 1976 issue of Science
magazine. There are many more such articles and I would be g§ad to send
them if requested

“ Sincerely,

—

Sl \lH;')I
/4 ).
. ‘\/ VA 'fll: 4, v / '| (

, pEN

Richard Goldsteln
Assistant Professor

* several of these articles you already have in the large packet of
" materials I sent to you two weeks ago, e.g. see articles by Kass,

4 Slgner,_Lappe, etc. .
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Hale, director of the Carnegie Institution

of Washington's Mount Wilson Observa-
. tory, on plans for a 200-inch telescope,
" and soon after with Francis G. Pease and
John A. Anderson of the Mount Wilson
staff (who were not, as Willard suggests,
Caltech astronomers). Through the
agreement, by which the Rockefeller
Foundation gave the initial $6,000.000
for the 200-inch project, the planning,

_construction, and operation were to be

carried out jointly by the Carnegie Insti-
tution of Washington and the California
Institute of Technology. (The observa-
tories on Mount Wilson and Palomar
Mountain have now -been named the
Hale Observatories.) Porter's con-
nection with the project, originally ex-

- pected to last a few months, lasted more

than 20 years. His contribution as ** Asso-
ciate in Optics and Instrument Design”

‘ls gr'xphlcally illustrated by his skillful

“‘cut-away'* drawings for the various in-
struments and buildings, including the
200-inch dome. The telescope was dedi-

cated on 3 June 1548. Porter was ill and
could not be there. He died on 22 Febru-
ary 1949,

Willard includes a bibliography but,

' unfortunately, no index. In general the

details are accurate. This biography can
be recommended to any reader who is in-
terested, as Porter was, in the explora-

tion of remote regions of the earth and

distant regions of the sky.

579 Forest Lake Drive,

Forest LakI ndover, New Jersey !

vTumors and Embryogenesis

HELEN WRIGHT

Teratomas and Differenliation. Proceedings of
a symposium, Nutley, N.J., May 1975. M-

. CHAEL L. SHERMAN and DAVOR SOLTER, Eds. -
. Academic Press, New York, 1975. xvm 324

pp., illus. $16.50.

‘Nothing matches the development of
an embryo for complexity, beauty, and
elegance. Each cell of a very early em-
bryo is like a ball rolling down a moun-
tainside, with time taking the place of
gravity. The descendants of each cell

.end up at the base as one or another irre-

versibly differentiated part of the orga-
nism. A teratoma is a tumor made up of
levitating cells, poised at the top of the
mountain, sending progeny down with-
out losing the ability to send off more:

“the totipotent cell forever. Thus the tera-

toma is not only a tumor, but also a mar-
velously manipulatable travesty of nor-
mal embryogenesis. As such, it has been
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discovered by many different sorts of de-
velopmental and molecular biologists in
the last few years. There are not many
groups in modern hlologv who can sum-
marize their work in Iess than 300 pages,
as the teratoma workers have done in

_this book. I suspect this was their lasl

chance to do so.
The book comprises the papers pre-
sented at a meclmg at the Roche Insti-

-tute. There is an introduction and a pa-

per on terminology. The rest of the pa-
pers are assembled by topic: Embryo-
Teratoma Relationships, Surface Anti-

“gens on Embryos and Teratomas. Tera-

toma-Hosl Interactions, Control of Dif-
ferentiation of Embryonal Carcinoma
Cells, Propertics of Embryonal Carci-
noma Cells. and Properties of Teratomas
in Vitro. Both in vitro and in vivo studies
are represented.

- The laboratories of Boon. Sherman.
Martin, Levine, and Ephrussi report on
their success in harnessing the process of
differentiation of the tumor cells in vitro.

It has apparently become routine to se-

lect cloned teratoma cell lines showing
various differentiated states. The hio-
chemical characterization of these cul-
tured descendants of the embryoid body
is well under way. Intercstmgly most, if
not all, cultured differentiated lines of
teratoma origin are unable to make tu-
mors when they are injected into suscep-
tible host mice.

Work in vivo has been concentrated
on the antigenic and morphological simi-
larities between normal early embryos
and embryoid bodies. Although there are

many such similarities. a major differ-
ence between these two cell masses re-
mains: only embryoid bodies have the ca-
pacity to form tumors. Therefore the
most surprising and novel contributions
in the book must be those from Phila-
delphia. In separatc studies, Mintz. 1l
mensee, and Gearhart, of the Institute
for Cancer Research. and Brinster. of
the University of Pennsylvania. have ap-
parently shown that a normal cmbryo
can normalize tunmorigenic teratoma
cells. That is. they have uscd Stevens's
teratoma embryoid body cell populations
to demonstrate that a teratoma is a form
of cancer that has a totally reversible
loss of growth control.

Mintz ef al. and Brinster dissected em-
bryoid bodies into their core cells and
their rind of differentiated endothelial
cells. The core cells are the germ cells
that give rise to all differentiated types.

- By mating C57 white mice, they obtained

blastocysts, into which they injected
clumps of core cells from teratomas from
black mice of strain 129, The h ridem-

FNecember 143G

" DNA sequences obtained by cloning i in

v

bryos were then rumeldnlcdm.lhc uter-
uscs ni fos tcn mothers (also white); anqg

lhc ptcEn(tnucs ug[c pcrm“]g;l to 2o o -

Term. Normal mice were born that were
rerans

mosaic in coat color. Furthermore. the
male mice born of these constructed
hybrid embryos were fertile, that is. they
made normal sperm and produced some
F, black mice when mated, to female
hybrids. Since the mice were normal in

every way, we must conclude that these

descendants of tumor cells were normai-
ized by the environment of the normal
mouse embryo.

Beautiful as these results are, their po-f
m—— —

tentia lmportance |IC§ in the possibility
of combining them with the sort of stud-
ics that fill the rest of the book. those on
the culture in vitro of the differcntiated
descendants of teratomas. If the implan-
tation results are confirmed and other
studics are carried out with cultured tera-
toma cells, one would expect future im-
plantations to be -carried out with cul-
tured diploid cells that have received

prokaryotic organisms. That _would,
seems o me, be the tcchnoiogy for ¢ c_'y-

rving a Igw DNA segyence dncclly
'lhmu;:h a prokmm[c veclor for amph.&

catigqn. then thr rough a nmmmq]mn cul
turcd cell forintegration mlol)c mamipa..

Jian g genome Tand then (hrough Flastocyst
lmcclmn and reimplantation of an em-
bryo for stabilization n a whole mamme-
lian organism. Although this vpass of
cvolution has not yet been acchm-
plished, the book provides an experimen-
tal context for carrying out such work. |
suspect that this context will l“ccome in-
creasingly i important to d” bio} -
“ROBERT Pou ACK
Department of Microbiology,
Health Sciences Center,
State University of New York,
Stony Brook

N

Statistical Induction

Perspectives in Probability and Statistics. Pa-
pers in Honour of M. S. Bartlatt on the Occa-
sion of His Sixty-Fifth Birthday. J. Gani, Ed.
Applicd Probability Trust, Shefficld, England,
1976 (U.S. distributor, Academic Press, New
York). viii, 424 pp. $21.

The first half of this century witnessed
the major developments in the theory
and methods of statistical induction. The
pioneering contributions made in En-
gland by Karl Pearson, Ronald Fisher,
Jerzy Neyman, and Egon Pearson are
widely recognized and revered. One
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| TLIEF gives
separations of

- outstanding

“resolution.
"Witha
‘Desaga/Brinkmann
Double Chamber,
they're even
more«'; i
ot
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; “Thin Layer Isoelectric Focusing
_ (TLIEF) is a new separalion technique
_offering numerous advantages over
conventiohal isoelectric focusing.
. These include simultaneous
: geparation of multiple samples with
" oulslanding resolution, accurale and -
simple pH determinations; and
distinct evaluation by paper print
technique. S :
~ Usinga Desaga/Brinkmann TLE
Double Chamber offers the added.
~ advantage that plates as large as
. 20x40cm ¢an be utilized, and separa-
tlons cari be run in the 20cm or 40cm
- direction. (Thé longer length permils
separalions even hiore distincl!) The
Chamber also accépts iwo plates
20x20cm, tour plates 20x10em. and up
lo eight plates 20x5¢cm. Multiple
: separations may be ruh simultaneously
. usihg various tarrier malerlals and/or
bufier systems. - :
The unique Desaga Chamber |
cornes wilh plaslic insulaled aluminum
. cooling block, four independent,
* removable eleclrode troughs with
platinum electrodes, gas-purging porl,
" and atransparent cover equipped with
four safely switches. (Use of a fully-
stabilized power supply is recom-
mended). For informative literature,
write: Desaga Division, Brinkmann
Instruments, Cantiague Road,
‘Westbury, N.Y, 11590.

Desagal
Brinkmann

Circle No. 131 on Readers’ Service Card

LETTERS

A Bank of Mammalian DNA
Fragments '

On 16 Junc 1976, the National Insli-
tutes of Health published guidelines for
recombinant DNA research. The guide-
lines were adopted after much discussion
and debate within both the scientific and
the lay communities. They are intended
(o facilitate the pursuit of research while
at the same time minimizing the risk to
the public. Certain types of experiments.
particularly those involving the creation
of DNA chimeras between bacterial and
mammalian genes. can only be per-
formed under the most restrictive condi-
tions. Despite these concerns. there are
likely to be very significant uses of such
materials for biomedical rescarch and

_ diagnostic purposes.

Since the complex large genomes of

man :md ()thl' lﬂi\lﬂlﬂ(llﬁ arc now.ame-
nable to more detailed study as a con-

sequence of advances in recombinant
DNA technology, it is important that a
safe. uniform. and reproducible method
be developed for replicating and storing
their fragments. It has been suggested to
the National Institute of General Medical
Sciences (NIGMS) by members of the
scientific community that a repository or
bank of mammalian DNA fragments
might provide a useful means for achicv-
ing these objectives. A bank of DNA
fragments. containing reference portions
of the human and other mammalian ge-
nomes, could help keep order in this
rapidly growing ficld and provide an in-
valuable national resource for investiga-

“tors. Use of this bank to replicate the

reference material for distribution in a
safe form would foster {ull utilization of
this new technology while maintaining
compliance with the guidelines. and mini-
mizing risk.

The NIGMS is therefore specifically
interested in receiving comments on the
desirability of establishing a repository
of mammalian DNA fragments. Sugges-
tions as (o its operation and maintenance
will also be welcome. For example, such
a repository might «olicit and accept de-
fined fragments of DNA in an appropri-
ate form. It is conceivable that the hank
might also produce DNA fragments de
novo, if this proved desirable. These
fragments would then be stored. replicat-
ed, characterized. and distributed with
strict attention to safety.

Although interested in the possibility
of establishing a repository for mamma-
lian DNA fragments. the NIGMS has
come to no conclusion as to its advisabili-
ty. A decision to proceed will. in part, be

hased on an cevaluation of responses to
this letter.

Comments should be sent to the under-
signed within 6 weceks of the date of
publication of this letter..

Frep H. BERGMANN
Geneties Program, National Institute
of General Medical Sciences,
Bethesda, Maryland 20014

Utility Accounting and Energy Policy

Luther J. Carter, in his article **Nucle-
ar initiatives: Two sides disagree on
meaning of defeat’” (News and Com-
ment. 19 Nov., p. 811), discusses. the
Missouri utility rate reform referendum
and says, “This initiative, which was
approved by a 62 percent majority,

makes it impossible for the Union Elec- .

tric Company to bill ratepaycrs for the
interest it owes on construction work in
progress.”’ ' :

Since the construction work in prog-
ress (CWIP) issue is an important one for
both energy policy and utility financing,
it would be worth getting straight the
concept and the terminology.

The Missouri electorate voted to ex-
clude CWIP from the rate basc. What
does this mean? In many jurisdictions,
CWIP is excluded from the raze base, the
rationale being that a plant not com-
pleted is not serving the public. and
therefore the public should not pay a
return on it. This is the *‘used and use-
ful” concept. The utility. though. is in-
curring costs o support the construction
work (that is. interest on borrowed
funds. dividends on preferred stock. and
return on common stock sold to finance
the work). These costs are capitalized, -
which means that they are added to the
final cost of the power plant. if. for in-
stance. the utility had to invest $100in a
construction project for a year. and the
cost of that money was 9 percent, the
project would go on the books at $109.
The utility would earn a rcturn on $109
and also recover its investivient through
depreciation on $109. not $100, The ex-
(ra $9 is referred to as the atlowance for
funds used during construction. It is a
noncash credit that appears in the in-
come slatement. ’ '

In other jurisdictions. such as Missou-
ri until the referendum. some or all of
CWIP is placed in the rate base and
customers must pay higher rates to pro-
vide that extra $9 cost during the con-
struction period. The choice is between
making the customer pay over the life of
the plant or while the plant is being built.
There is no way of escaping payment.

SCIENCE, VOL. 194
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Councillors Barbara Ackermann and David Clem
Cambridge City Council
Cambridge City Hall

.

"Cambridge Massachusetts 02139

Dear Councillors:

Though I think the immediate medical hazards of recombinant DNA are of

' great concern, I also think the longer range hazard of genetic engineering

within the human species -- what we would refer to as an Orwellian world —-
should also be considered when dealing with the recombinant DNA problem.
This should be important to you because the action of the Experimental
Review Board is already being touted as the 'go ahead' vindication signal
for the technology of gene manipulation to continue. Likewise, if the
city council reaches a similar conclusion as to going ahead with the

work, the decision will surely be used in support of this technology

which will certalnly lead to that Orwellian world. All of you are making

“history.

That the above concern is fact rather then science fiction can be seen
from the enclosed two articles from the December 1976 issue of Science
magazine: There are many more such articles and I would be g‘ad to send
them if requested

"~ Sincerely,

. N /I
-'/“ﬂ ,," ) l// / ¥ )(
.\f/4 (!;l/:':ll,ll/ -~

Richard Goldsteln
Assistant Professor

* several of these articles you already have in the large packet of
" materials I sent to you two weeks ago, e.g. see articles by Kass,

j ' U’ f*{QVwIW&>
19, i lie e TW Al czw 6 1(’76\(’ {/zp aielts w()

t JW Sthe C&uwn//m///'

. Slgner. “Lappe, -etc. .
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 (TLIEF) is a new separalion technique

olfering numerous advahlages over

tonventional_lsoeleclrfc focusing. -

. These include simultaneous

% separalion of multiple samples with .

outstanding resolutioh, accurate and -

simple pH determinations; and

distinct evaluation by paper print

technique. . .

. Using a Desaga/Brinkmann TLE -
Double Chamber offers the added
advantage that plates as large as
20x40cm ¢an be utilized, and separa-
tions can be run in the 20cm or 40cm
direction. (The longer length permits
separations even more distinct!) The
Chamber aiso accépts wo plates
20x20cm, four plates 20x10cm, and up
to eight plates 20%5¢cm. Multiple
: separations may pé ruh simultaneously
. usihg various carrier malerials and/or

butfer systems. -
The unique Desaga Chamber
comes with plasfic insulaled aluminum

- cooling block, four independent,

“ removable electrode troughs with
platinum electrodes, gas-purging port,
and a {ransparent cover equipped with
four safety switches. (Use of a tully-

~ slabilized power supply is recom-
mended). For informative literature,
write: Desaga Division, Brinkmann

Instruments, Cantiague Road,

‘Wastbury, N.Y, 11590.
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Brinkmann
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LETTERS

A Bank of Mammalian DNA
Fragments

On 16 Junc 1976, the National Insti-
tutes of Health published guidelines for
recombinant DNA research. The guide-

lines were adopted after much discussion .

and debate within both the scientific and
the lay communities. They are intended
to facilitate the pursuit of research while
at the same time minimizing the risk 1o
the public. Certain types of experiments.
particularly those involving the creation
of DNA chimeras between bacterial and
mammalian genes. can only be per-
formed under the most restrictive condi-
tions. Despite these concerns. there are
likely to be very significant uses of such
materials for - biomedical rescarch and
diagnostic purposes.

Since the complex large genomes of
man and other mammals are now .ame-

nable to more detailed study as a con-

sequence of advances in recombinant
DNA technology, it is important that a
safe. uniform. and reproducible method
be developed for replicating and storing
their fragments. 1t has been suggested (o
the National Institute of General Medical
Sciences (NIGMS) by members of the
scientific community that a repository or
bank of mammalian DNA fragments
might provide a useful means for achiev-
ing these objectives. A bank of DNA
fragments. containing reference portions
of the human and other mammalian ge-
nomes. could help keep order in this
rapidly growing ficld and provide an in-
valuable national resource for investiga-

‘tors. Use of this bank to replicate the

reference material for distribution in a
<afe form would foster full utilization of
this new technology while maintaining
compliance with the guidelines, and mini-
mizing risk. '
The NIGMS is therefore specifically
interested in receiving comments on the
desirability of establishing a repository
of mammalian DNA fragments. Sugges-
tions as Lo its operation and maintenance

will also be welcome. For cxample, such

a repository might solicit and accept de-
fined fragments of DNA in an appropri-
ate form. It is conccivable that the hank
might also produce DNA fragments de
novo, if this proved desirable. These

_fragments would then be stored. replicat-

ed, characterized. and distributed with
strict attention to safety. .
Although interested in the possibility
of establishing a repository for mamma-
lian DNA fragments, the NIGMS has
come to no conclusion as to its advisabili-
ty. A decision to proceed will. in part, be

hased on an evaluation of responses to
this letter.

Comments should be sent to the under-
signed within 6 weeks of the date of
publication of this letter..

Frep H. BERGMANN
Genetics Program, National Institute ‘
of General Medical Sciences.
Bethesda, Maryland 20014

Utility Accounting and Energy Policy

Luther J. Carter, in his article *“Nucle-
ar initiatives: Two sides disagree on
meaning of defeat’ (News and Com-
ment. 19 Nov., p. 811). discusses. the
Missouri utility rate reform referendum
and says, “‘This initiative, which was
approved by a 62 percent majority,

makes it impossible for the Union Elec- -

tric Company to bill ratepaycrs for the

“interest it owes on construction work in

progress.”

_Since the construction work in prog-
ress (CWIP) issue is an important one for
both energy policy and utility financing,
it would be worth getting straight the
concept and the terminology.

The Missouri clectorate voted to ex-
clude CWIP from the rate base. What
does this mcan? In many jurisdictions,
CWIP is excluded from the rate base, the
rationale being that a plant not com-
pleted is not serving the public, and
therefore the public should not pay a
return on it. This is the “‘used and use-
ful" concept. The utility. though. is in-

curring costs to support the construction
work (that .is, interest on borrowed-

funds. dividends on preferred stock. and
return on common stock sold to firance

the work). These costs are capitatized, -

which means that they are added to the
final cost of the power plant. If. for in-
stance. the utility had to invest $100in a
construction project for a year. and the
cost of that money was 9 percent, the
project would go on the books at $109.
The utility would earn a rctarn on $109
and also recover ils investiment through
depreciation on $199. not $100. The ex-
tra $9 is referred to as the allowance for
funds used during construction. It is a
noncash credit that appears in the in-
come statement. ‘ '

In other jurisdictions. such as Missou-
¢i until the referendum. some or all of
CWIP is placed in the rate base and
customers must pay higher rates to pro-
vide that extra $9 cost during the con-
struction period. The choice is betweer
making the customer pay over the life of
the plant or while the plant is being built.
There is no way cf escaping payment.

SCIENCE, VOL. 194
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) Hale, director Al the Carnegie Institution
"of Washington s Mount Wilson Observa-

tory, on plans for a 200-inch telescope,
and soon after with Francis G. Pease and
John A. Anderson of the Mount Wilson

- stafl (who were not. as Willard suggests,

Caltech astronomers). Through the
agreement, by which the Rockefeller
Foundation gave the initial $6.000,000
for the 200-inch project. the planning,

. construction, axd operation were to be

carried out join_ly by the Carnegie Insti
tution of Washington and the California
Institute of Technology. (The observa-
torics on Mou1t Wilson and Palomar
Mountain have now -been named the
Hale Observa ories.) Porter’s con-
nection with thz project, originally ex-

- pected to last a "ew months, lasted more

than 20 years. H s contribution as ** Asso-
ciate in Optics and Instrument Design™

‘19 graphlcally ilfustrated by his skillful

“cut-away'* drawvings for the various in-
struments and buildings, including the
200-inch dome. The telescope was dedi-
cated on 3 June 1948. Porter was ill and
could not be there. He died on 22 Febru-
ary 1949.

Willard includes a bibliography but,

' unfortunately, no index. In general the

details are accurate. This biography can
be recommended:to any reader who is in-
terested, as Portzr was, in the explora-
tion of remote regions of the earth and
distant regions of the sky.

379 Forest Lake ['rive,

Forest Lak:s[: ndover, New Jcrsu

_Tumors and Embryogenesis

HELEN WRIGHT

Teratomas and Diffesentiation. Proceedings of
a symposium, Nutley, N.J., May 1975. M-
CHAEL I. SHERMAN znd DAVOR SOLTER. Eds.

" . Academic Press, New York, 1975, xvm 324

pp., illus. $16.50.

Nothing rhatches the development of
an embryo for complexity, beauty, and

. elegance. Each ce |l of a very carly em-

bryo is like a ball -olling down a moun-
tainside, with time taking the place of
gravity, The desczndants of each ccll

.end up at the base as one or another irre-

versibly differentiated part of the orga-
nism. A teratoma i5 a tumor made up of

‘levitating cells, poised at the top of the

mountain, sending progeny down with-
out losing the ability to send off more:

the totipotent cell forever. Thus the tera-

toma is not only a tamor, but also a mar-
velously manipulatable travesty of nor-
mal embryogenesis. As such, it has been
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discovered by many different sorts of de-
velopmental and ‘molecular biologists in
the last few years. There are not many
groups in modern biology who can sum-
marize their work in less than 300 pages.
as the teratoma workers have done in
this book. I suspect this was their last
chance to do so.

The book comprises the papers pre-
sented at a meeting at the Roche Insti-
tute. There is an introdiction and a pa-
per on terminology. The rest of the pa-
pers are assembled by topic: Embryo-
Teratoma Relationships, Surface Anti-
gens on Embryos and Teratomas. Tera-
toma-Host Interactions, Control of Dif-
ferentiation of Embryonal Carcinoma
Cells, Properties of Embryonal Carci-
noma Cells, and Properties of Teratomas
in Vitro. Both in vitro and in vivo studies
are represented.

- The laboratories of Boon, Sherman,
Martin, Levine, and Ephiussi report on
their success in harnessing the process of
differentiation of the tumor cells in vitro.

It has apparently become routine to sc--

lect cloned teratoma cell lines showing
various differentiated states. The bio-
chemical characterization of these cul-
tured descendants of the embryoid body
is well under way. Interestingly. most. if
not all, cultured differentiated lines of
teratoma origin are unabie to make tu-
mors when they are injected into suscep-
tible host mice. .

Work in vivo has been concentrated
on the antigenic and morphological simi-
larities between normal early embryos
and embryoid bodies. Although there are
many such similarities. a major differ-
ence between these two cell masses re-
mains: only embryoid bodies have the ca-
pacity to form tumors. Thercfore the
most surprising and novel contributions
in the book must be those from Phila-
delphia. In separate studies, Mintz. Ill-
mensee, and Gearhart, of the Institute
for Cancer Rescarch. and Brinster. of
the University of Pennsylvania. have ap-
parently shown that a normal cmbryo
can normalize tumorigenic teratoma
cells. That is. they have uscd Stevens's
teratoma embryoid body cel! populations
to demonstrate that a teratoma is a form
of cancer that has a totally reversible
loss of growth control.

Mintz et al. and Brinster dissected em-
bryoid bodies into their core cells and

" their rind of differentiated endothelial

cells. The core cells are the germ cells
that give rise to all differentiated types.
By mating CS7 white mice, they obtained
blastocysts, into which they injected
clumps of core cells from teratomas from
black mice of strain 129. The h rid em-

F Necember 1 1@

- DNA sequences obtained by cloning in

rving a kmm_p DNA segyence dlrectly
'through a pig »I\drymg vector for amph.ﬁ

liap genome. and then Iln()ug,h’r‘.nslocysl

creasingly important to all biol
gty dpariant to all
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bryos wcrc then rei smplanted in the uter-
uses of lostcr mot nothers (also white); and

lhc ,mEn(mu S were pcrmmggl wgoto

lcnn Normal mice were born thal Wcrc
R,

mosaic in coat color. Furthermore, the
male mice born ¢f these constructed
hybrid embryos were fertile, that is. they
made normal sperm and produced some
F, black mice when mated to female
hybrids. Since the mice were normal in
every way, we must conclude that these
descendants of tumor cells were normal-
ized by the env:ronment of the normal
mousc embryo.

Beautiful as these results are, their po-ff
tential 1m portance llfmh-e-;.)oﬁﬁlbllll\
of cnmblnmg them with the sort of stud-
ics that fill the rest of the book. those on
the culture in vitro of the differentiated
descendants of teratomas. If the implan-
tation results are confirmed and other
studics are carried out with cultured tera-
toma cells, one would expect future im-
plantations to be carried out with cul-
tured diploid cells :hat have received

prokaryotic organisms. That _would,
seems to me, bc the tcchnology for ¢ c;lr-

cation. then through a mamm.ﬂmn cyl
turcd celiTor rintegration inlo the mamma:.

" Syr— . . -
mjection and reimplantation of an em-

bryo for stabilization in a whole mamma-
lian organism. Although this bypass of
cynlulmn has not yet bgen acchm-
plished, the book provides an experimen-

tal context for carrying out such work. |
suspect that this context will become in-

ROBERT PoLLACK
Department of Microbiology,
Health Sciences Center,
State University of New York,
Stonv Brook

Statistical Induction

Perspectives in Probability and Statistics. Pa-
pers in Honour of M. S. Bartlett on the Occa-
sion of His Sixty-Fifth Birthday. J. Gani. Ed.
Applicd Probability Trust, Shefficld, England,
1976 (U.S. distributor, Academic Press, New
York). viii, 424 pp. $21.

The first half of this century witnessed
the major developments in the thcory
and methods of statistical induction. The
pioneering contributions made in En-
gland by Karl Pearson, Ronald Fisher,
Jerzy Neyman, and Egon Pearson are
widely recognized and revered. One
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DEPARTMENT OF MICROBIOLOGY AND M?;ECULAR GENETICS
1
HARVARD MENCAHﬁrHoér!J sr{} [ty

rr ’
25 SHATTUCK smevi Ur Sty CLEf

BOSTON, MASSACHUSETTS ?21[5
4 10 F:fé #dnvary 1077

CA..-BR,‘DGE, MASS

Councillors Barbara Ackermann and David Clem .
Cambridg= City Council '

Cambridgz City Hall

Cambridg= Massachusetts 02139

Dear Couwicillors:

Though I think the immediate medical hazards of recombinant DNA are of

" great coacern, I also thlnk the longer range hazard of genetic engineering

within t1e human species -- what we would refer to as an Orwellian world =--
should also be considered when dealing with the recombinant DNA problem.

"This shoild be important to you because the action of the Experimental

Review Board is already being touted as the 'go ahead' vindication signal
for the zechnology of gene manipulation to continue. Likewise, if the
city council reaches a similar conclusion as to going ahead with the
work, the decision will surely be used in support of this technology
which will certalnly lead to that Orwellian world. All of you are making

‘history.

That the above concern is fact rather then science fiction can be seen
from the enclosed two articles from the December 1976 issue of Science
magazine There are many more such articles and I would be g‘ad to send
them if requested

* Sincerely,

—

} / ) ﬂ;, ’)(J
Richard Goldsteln
Assistant Professor

* several of these articles you already have in the large packet of
" materiezls I sent to you two weeks ago, e.g. see articles by Kass,

Slgner “Lappe, etc. .
6 U] F{{PV((H£>
! Iltc e yhy w‘l( QWY ¢ lg,@(/ {/19 ddllis %0

1 ﬂw oflow Cohul m//(,“ 72

v

-,



{
{

R

a

%

Hale, director of the Carnegie Institution

of Washington's Mount Wilson Observa-
tory, on plans for a 200-inch telescope,
and soon after with Francis G. Pease and
John A. Anderson of the Mount Wilson
stafl (who were not, as Willard suggests,
Caltech astronomers). Through the
agreement, by which the Rockefeller
Foundation gave the initial $6,000.000
for the 200-inch project, the planning,

_construction, and operation were to be

carried out jointly by the Carnegie Insti-
tution of Washington and the California
Institute of Technology. (The observa-
toriecs on Mount Wilson and Palomar
Mountain have now - been named the
Hale Observatories.) Porter’s con-
nection with the project, originally ex-

- pected to last a few months, lasted more

thari 20 years. His contribution as ** Asso-
ciate in Optics and Instrument Design™
ts gmphlcally illustrated by - his skillful

“‘cut-away’* drawings for the various in-
struments and buildings, including the
200-inch dome. The telescope was dedi-
cated on 3 June 1948. Porter was ill and
could not be there. He died on 22 Febru-
ary 1949, »

Willard includes a bibliography but,

~ unfortunately, no index. In general the

details are accurate. This biography can
be recommended to any reader who is in-
terested, as Portet was, in the explora-
tion of remote regions of the earth and
distant regions of the sky, -
HELEN WRIGHT

579 Forest Lake Drive,

Forest LakI ndover, New Jersu

'Tumors and Embryogenesis

Teratomas and Differentiation. Proceedings of -

a symposium, Nutley, N.J., May 1975. M-
CHAEL I. SHERMAN and DAvor SoLTER. Eds.

" Academic Press, New York, 1975 xvm 324

pp.. illus. $16.50.

Nothing matches the development of
an embryo for complexity, beauty, and
elegance. Each cell of a very early em-

" bryo is like a ball rolling down a moun-

tainside, with time taking the place of
gravity. The descendants of each cell

.end up at the base as one or another irve-

versibly differentiated part of the orga-
nism. A teratoma is a tumor made up of
levitating cells, poised at the top of the
mountain, sending progeny down with-
out losing the ability to send off more:

“the totipotent cell forever. Thus the tera- .

toma is not only a tumor, but also a mar-
velously manipulatable travesty of nor-
mal embryogenesis. As such |t has been

1272

discovered by many different sorts of de-
velopmental and ‘molecular biologists in
the last few years. There arc not many
groups in modern biology who can sum-
marize their work in less than 300 pages.
as the teratoma workers have done in

_this book. I suspect this was their last

chance to do so.

The book comprises the papers pre-
sented at a meeting at the Roche Insti-
tute. There is an introduction and a pa-
per on terminology. The rest of the pa-
pers are assembled by topic: Embrvo-
Teratoma Relationships, Surface Antj-
gens on Embryos and Teratomas. Tera-
toma-Host Interactions, Control of Dif-
ferentiation of Embryonal Carcinoma
Cells, Properties of Embryonal Carci-
noma Cells, and Properties of Teratomas
in Vitro. Both in vitro and in vivo studies
are represented.

- The laboratories of Boon. Sherman.
Martin, Levine, and Ephrussi report on
their success in harnessing the process of
differentiation of the tumor cells in vitro.

It has apparcntly become routine to sc-

lect cloned teratoma cell lines showing
various differentiated states. The bio-
chemical characterization of these cul-
tured descendants of the embryoid body
is well under way. Interestingly. most. if
not all, cultured differentiated lines of
teratoma origin are unable to make tu-
mors when they are injected into suscep-
tible host mice.

Work in vivo has been concentrated
on the antigenic and morphological simi-
larities between normal early embryos
and embryoid bodies. Although there are
many such similarities. a major differ-
ence between these two cell masses re-
mains: only embryoid bodies have the ca-
pacity to form tumors. Therefore the
most surprising and novel contributions
in the book must be those from Phila-
delphia. In separate studies, Mintz. I]I-

“mensee, and Gearhart, of the Institute

for Cancer Research. and Brinster. of
the University of Pennsylvania. have ap-
parently shown that a normal cmbryo
can normalize tumorigenic teratoma

cells. That is. they have used Stevens's
teratoma embryoid body ccll populations

to demonstrate that a teratoma is a_form
of cancer that has a totallv reversible
lgss of growth control.

Mintz et al. and Brinster dissected em-
bryoid bodies into their core cells and
their rind of differentiated endothelial
cells. The core cells are the germ cells
that give rise to all differentiated types.
By mating C57 white mice. they obtained
blastocysts, into which they injected
clumps of core cells from teratomas from
black mice of strain 129. The h ridem-

¥ Necember (93

- DNA sequences obtained by cloning in

v v v

bryos wcm then hen reimplanted jg the lltu-
“uses of loqtcx mothers (also white); and

lhc pugnanucs were permitied o go to

(cnn Normal mice were born thal were
haady 7 N

“mosaic in coat color. Furthermore. the

male mice born of these constructed
hybrid embryos were fertile, that is. they
made normal sperm and produced some
F, black mice when mated to female
hybrids. Since the mice were normal in
every way, we must conclude that thcse
descendants of tumor cells were normai-
ized by the envnronment of the normal
mouse embryo.

Beautiful as thesc results are, their po-ff

Sun— '—

tentia lmportance l|cs in the possibility
of cnmbmmg them with the sort of stud-
ics that fill the rest of the book, those on
the culture in vitro of the differentiated
descendants of teratomas. If the implan-
tation results are confirmed and other
studics are carried out with cultured tera-
toma cells, one would expect future im-
plantations to be carried out with cul-
tured diploid cells that have received

prokaryotic organisms. That _would,
seems to me, be the tcchn()logy for ._'lr-

Tving a l\,mw DNA segyence dnc»tly
‘lhlough a prg okarvole veclor for amrl:.ﬁ

catign. then through a mammq]mn LnL

tured cellTor integration into the mam
lian genome "and then lluough’r’uslocyﬂ

njection and reimplantation of an em-

bryo for stabilization in a whole mamma-

llan organism. Although this

ié ‘ganism. is bypass of §
cvolution has not yet been accbm-

plished, the book provides an experimen-

lal context for carrying out such work. |

suspect that this context will become in-

creasingly important to all biol
“RoBERT PoLiAck

Department of Microbiology,

Health Sciences Center,

State University of New York,

Stony Brook

Statistical ‘Induction

Perspectives in Probability and Statistics. Pa-
pers in Honour of M. S. Bartlett on the Occa-
sion of His Sixty-Fifth Birthday. J. Gan1. Ed.
Applicd Probability Trust, Sheffield, England,
1976 (U.S. distributor, Academic Press. New
York). viii, 424 pp. $21.

The first half of this century witnessed
the major developments in the thcory
and methods of statistical induction. The
pioneering contributions made in En-
gland by Karl Pearson, Ronald Fisher,
Jerzy Neyman, and Egon Pearson are
widely recognized and revered. One
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TLIEF gives
separations of

- outstanding

resolution.

“Witha -

“Desaga/Brinkmann

‘Double Chamber,
they're even
more. . .

Lot S

; g .
‘ “Thin Layer Isoelectric Focusing
_ (TLIEF) is a new separalion technique .
offering numerous advantages over
tonventional ispelectric focusing. -

. These irclude simultaneous
separation of multiple samples with .
outstanding resolution, accurale and -
simple pH determinations; and
distinct evaluation by paper print
technique: : R

~ Usinga Desaga/Brinkmann TLE -
Double Chamber offers the added
advantage that plates as large as
- 20x40¢m can be utilized, and separa-
tions cari bé run in the 20cm or 40cm

;. direction. (The longer length permils
separations even more distinct!) The
Chamber aléo accépts two plates
20x20¢m, four plates 20x10cm. and up

lo eight plates 20x5¢cm. Multiple
separations may b6 ruh simultaneously

. usihg various carrler malerials and/or
buffer systems. -

The unique Desaga Chamber
comes with plasfic insulaled aluminum
tooling block, four independent,
removable electrode troughs with
platinum electrodes, gas-purging port,
and a iransparent cover equipped with
four safety switches. (Use of a fully-
stabilized power supply is recom-
mended). For informative literature,
write: Desaga Division, Brinkmann
Insiruments, Cantiague Road,
Wastbury, N.Y. 11590.

Desagal
Brinkmann

_ Circle No. 131 on Reoders’ Service Card

LETTERS

A Bank of Mammalian DNA
Fragments o

On 16 June 1976, the National Insti-
tutes of Health published guidelines for
recombinant DNA research. The guide-
lines were adopted after much discussion
and debate within both the scientific and
the lay communities. They are intended
(o facilitate the pursuit of rescarch while
at the same time minimizing the risk (o
the public. Certain types of cxperiments,
particularly those involving the creation
of DNA chimeras between bacterial and
mammalian genes. can only be per-
formed under the most restrictive condi-
tionis. Despite these concerns. there are
likely to be very significant uses of such
materials for biomedical research and
diagnostic purposes.

Since the complex large genomes of
man and other mammals arc now .ame-

nable to more detailed study as a con-

sequence of advances in recombinant
DNA technology, it is important that a
safe. uniform. and reproducible method
be developed for replicating and storing
their fragments. It has been suggested (o
the National Institute of General Medical
Sciences (NIGMS) hy members of the

scientific community thata repository or

bank of mammalian DNA fragments
might provide a useful means for achicv-
ing these objectives. A bank of DNA
fragments. containing reference portions
of the human and other mammalian ge-
nomes, could help keep order in this
rapidly growing ficld and provide an in-
valuable national resource for investiga-

“tors. Use of this bank to replicate the

reference material for distribution in a
safe form would foster full utilization of
this new technology while maintaining
compliance with the guidelines. and mini-
mizing risk.

The NIGMS is therefore specifically
interested in receiving comments on the
desirability of establishing a repository
of mammalian DNA fragments. Sugges-
tions as Lo its operation and maintenance
will also be welcome. For example, such
a repository might <olicit and accept de-
fined fragments of DNA in an appropri-
ate form. It is conceivable that the hank
might also produce DNA fragments de
novo, if this proved desirable. Thesc
fragments would then be stored. replicat-
ed, characterized. and distributed with
strict attention lo safety. .

Although interested in the possibility
of establishing a repository for mamma-
lian DNA fragments, the NIGMS has
come to no conclusion as to its advisabili-
ty. A decision to proceed will. in part, be

hased on an cvaluation of responses to
this letter. ‘ .

Comments should be sent to the under-
signed within 6 weeks of the date of
publication of this letter..

Frep H. BLRGMANN

Genetics Program, National Institute
of General Medical Sciences,
Bethesda, Maryland 20014

Utility Accounting and Energy Policy

Luther J. Carter, in his article “Nucle-‘ :

ar initiatives: Two sides disagree on
meaning of defeat’ (News and Com-
ment, 19 Nov., p. 8i1). discusses the
Missouri utility rate reform referendum
and says. “‘This initiative, which was

approved by a 62 percent majority, .
makes it impossible for the Union Elec--

tric Company to bill ratepaycrs for the
interest it owes on construction work in
progress.” ' :

Since the construction work in prog-
ress (CWIP) issue is an important one for
both energy policy and utility financing,
it would be worth getting straight the
concept and the terminology.

The Missouri electorate voted to ex-
clude CWIP from the rate basc. What
does this mcan? In many jurisdictions,
CWIP is excluded from the rate base, the
rationale being that a plant not com-

pleted is not serving the public, and .

therefore the public should not pay a
return on it. This is the “‘used and use-
ful"" concept. The utility. though. is in-

curring costs to support the construction

work (that is, interest on borrowed
funds. dividends on preferred stock. and
return on common stock sold to finance

the work). These costs are capitalized, -

which means that they are added to the
final cost of the power plant. If. for in-
stance, the utility had to invest $100in a
construction project for a year. and the
cost of that money was 9 percent, the
project would go on the books at $109.
The utility would earn a rcturn on $109
and also recover its investment through
depreciation on $109. not $100. The cx-
tra $9 is referred to as the allowance for

" funds used during construction. Itis a

noncash credit that appeais in the in-
come statement. ’ N

In other jurisdictions. such as Missou-
ri until the referendum. some or all of
CWIP is placed in the rate base and
customers must pay higher rates to pro-
vide that extra $9 cost during the con-
struction period. The choice is between
making the customer pay over the life of
the plant or while the plant is being built.
There is no way of escaping payment.
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