
Verdict in Sight in the "Baltimore Case" 
Congressional and NIH investigators have been sifting through forensic analyses of 
Thereza Imanishi-Kari's notebooks for nearly 2 years; at least two sets of duta are in doubt 

WHEN A TEAM OF RESEARCHERS PUBLISHED A 
paper in Cell in April 1986,* they probably 
expected to generate scientific controversy, 
for they were reporting results that chal- 
lenged the conventional wisdom about how 
immune responses are regulated. But they 
surely didn't expect the attention to which 
their paper has been subjected over the past 5 
years: two universityreviews, a congressional 
inquiry, and two investigations by the Na- 
tional Institutes of Health. 

What began as a laboratory dispute be- 
tween Tufts immunologist Thereza Imanishi- 
Kari and her then postdoc, Margot O'Toole, 
has escalated into one of the more celebrated 
cases of alleged scientific h u d  in years. Con- 
gressional investigators working for Repre- 
sentative John Dingell (D-MI) have privately 
accused coauthor and Nobel laureate David 
Baltimore of using his prominence to "cover 

series of bot~hed%~uities &t had the Dingell's 1989 congressional hearing. 
effect of derailing O'Toole's career. 

onstrated the indirect effect of the 
transplanted gene, or "transgene." 

These results seemed to provide striking sup- 

up" error and possible h u d ;  defend- conclusive and--given the complex- 
ers of the paper's authors have de- ity of the immunological science un- 
picted Dingell's inquiry as a political der investigation-tasily understood 
assault on the foundation of science. evidence that Science has uncovered. 

wII-..ltlll* 
No matter whose side you've been on, Ll l l lhYlm--1  

DII.-~ln--LICU-(I w Unauthentic &a Potentially 
the afhir has been an ugly one. Rightly ---LI-- the most damaging evidence invexi- 
or wrongly, everyone has been im- gaton are examining involves alleg- 
pugned: the authors for, at best, doing edly unauthentic data. Even the first 
shoddy science; O'Toole b r  blowing investigatory panel, while validating 
emrs out of proportion; the congres- the science and clearing the authors 
sional investigators-who have been of misconduct, uncovered a number 
assisted by unofficial M H  hudb~mers 1 of troubling inconsistencies in the 
Walter Stewart and Ned Fedcr-br data underlying some parts of the 
conducting a witchhunt; and the offi- CeU paper, especially those data pre- 
cia1 investigative bodies, indudingT& Facing sented in Table 2. This table pur- 
U M t y  and MUXIS Insti- infamo ported to show that nearly 76% of 
tute of Techndom, for cawing out a certain monoclonal cell cultures dem- 

draft reportedly is circulating among the 
committee members and will eventually be 
sent privately to all parties concerned. Once 
the OSI has considered any comments the 
authors and institutions may wish to make, 
the report will be made public. Although 
neither NIH panel members nor OSI officials 
will comment publicly on the ongoing in- 
vestigation, Science has assembled an ac- 
count of the main issues with which the NIH 
panel is wrestling, based on a months-long 
examination of testimony given at two 
bruising public hearings by Dingell's sub- 
committee, additional unpublished docu- 
ments, and in-depth interviews with Imanishi- 
Kari, congressional investigators, several in- 
dependent immunologists, and sources dose 
to the M H  investigation. (Baltimore declined 
to be interviewed for this article, pointing out 
through a spokesman that he has not been 

And the accused have all been left in a form of 
purgatory, their reputations tarnished for 
years, with neither final condemnation nor 
vindication. Until now, perhaps. 

After 22 months of investigation, an NIH 
panel is expected to deliver its verdict in the 
case within the next few weeks, assuming that 
a recent court challenge to NIH's Office of 
Scientific Integrity (OSI) doesn't derail the 
investigation (Science, 11 January, p. 152). A 

'D. Weaver et al., "Altcrcd repertoire of endogenous 
immunoglobulin gcnc cxprcssion in uansgcnic mice 
c o n b g  a m g d  Mu heavy chain gene," (5, 

port for the paper's main thesis that the 
transgene had influenced antibody produc- 
tion by the mouse's own genes (see box, 
"Deciphering the Sciencen), but the panel 

produced by radioactivity c o u n t e w t s  
doubt on the authenticity of one key set of 
data. And the recent emergence of contradic- 
tory original data in a grant application raises 
questions about a second. 

Investigative panels at MIT and Tufts 
found O'Toole's charges unwarranted in 
1986, and an M H  panel concluded in Febm- 
ary 1989 that there was "no evidence of 
h u d ,  manipulation or misrepresentation of 
data." But when Dingell scheduled hearings 
in May 1989 to present forensic evidence in 
the case developed by the Secret Service, then 
NIH director James Wyngaarden added two 
new members to the original reopened 
the M H  investigation, and announced that 
he, too, was calling in forensics experts. It is 
this second panel whose report is expected 
soon. 

What follows is an explanation of the most 

accused of misconduct and is not a target of 
the investigation.) 

The central charge ficing the NIH com- 
mittee is the one raised by O'Toole almost 5 
years ago: that Imanishi-Kari's original labo- 
ratory data do not support the authors' pub- 
lished contention that a gene transplanted 
into a line of mice indirectly changed the 
repertoire of antibodies produced by the 
mouse's own genes-the Cell paper's main 
thesis. The evidence available to Science- 
especially Secret Service forensic analyses of 
ink, paper, and dates in lmanishi-Kari's lab- 

noted that the raw data taken fiom 340 of 
thcse antibody-producing cell lines, or hybri- 
domas, seemed in some cases to contradict 

247 (1986). ratory notebooks, as well as of paper t a p  

the results published in the table. 

The first pvld included &ahman Joseph Davic, vice 
president of Seulc; Stanford immunologirt Hugh 
McDcvirt; and Univmity of Chiugo immunologist 
Ursula Storb. Carncgic-Mellon biologist W~lliam 
McClurc and University of Taus biologist Stewart Sell 
joined the panel when the investigation was reopened. 
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When the first group of NIH investigators 
asked Imanishi-Kari to account fbr the dis- 
crepancies, she had a simple, if surprising, 
explanation: The 340 cultures weren't nccts- 
w i l y  monodonal cultures at all-though the 
paper had stated this fact expliatly-but 
merely “web," or cultures that might con- 
tain several difkent strains ofantibody-pro- 
ducing cells. The committee was worried by 
this explanation. As NIH panel chairman 
Joseph Davic told Science in a recent inter- 
view "Unless you havc a clonal population 
where each [recorded] value represents the 
product of a single d, it's impossible to 
calcuiate [such] antibody kquendes." 

The next day, however, Jmminhi-Kari reas- 
sured the committee by presenting it with 
several pages of unpublished data h m  a 
"subdoning" adysis ofthese Table 2 wells. 
Subdoning involves growin& or "cloning," 
h y b r i d o m a s h m a s i n g l e d d h m  
a polyclonal culture. The NIH panel was 
convinced, as m e m k  Hugh McDevitt told 
the paper's authors later at a tape-recorded 
meeting on 3 May 1989. (Science has ob- 
tained a partial transaipt of that meeting.) 
Mdkvitt said that until Imanishi-Kari pre- 
sented it with the unpublished subdoning 
data-which codkmed, albeit less strongly, 
the Table 2 daims-the panel had decided 
ythe whole [study] should be thrown out the 
window." The subdoning data "convinced 
usthatmaybetherewassomethingtothe 
thesis [of the paper]," he continued. 

In a recent interview with Science, 
Imanishi-Kari said these critical subdoning 
experiments were perhmed on 20-22 Junc 
1985. But Secret Service agents &ed in a 
Digdl hearing on 14 May 1990 that their 
fbrensic adysis is at odds with her account. 
The dearest evidence of dkrepanaes in 
Imanishi-Kari'schimprcsentedbytheSeaet 
Service comes from ;u! adysis of radiation 
counterMtapes that an fixed to Imanishi-Kari's 
laboratory pages along with the subdoning 
data. When biologists want to asmtain the 
quantity of antibody present in a given solu- 
tion, they oikn perform a radioimmunoassay 
(RIA) in which they "tag" another antibody 
that spedcaUy rrcognizcs the 6rst with a 
radioactive label such as iodine-125, then 
measurctheradioadvitywithacounter that 
prints the number of gamma decays on paper 
tapes. By comparing the paper color, ink 
composition, and print density on these tapes 
with those produced by other scientists who 
usedthesamecounter,hemicsexpemcaa 
date them relativelyeasily. And since the tapes 
are produced as an experiment is perhmed, 
they should be an accurate indicator ofwhen 
the work was done. 

Suchd&gisexactlywhattheSecrtt 
Service did at Dingell's behest in the spring of 
1990. According to the Secret Service report 

8 MARCH 1991 

to the congressional committee, the agents 
concluded that these particular subdoning 
tapes "are not consistent with experiments 
having been perlbrmed by other d m  
on or around [June 19851." In testimony at 
the hearing last May, Sccrrt Service chief 
document examiner John Hargett exhined 
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the tens columns of Imanishi-Kari's ~ o r d e d  
counts (the unit column was rounded oE) 
should be random, yet there is an unusual 
abundance of 1s and 3s among these digits, 
anda scarcityof2s and9s (see table, p. 1171). 
When Science subjected this distribution to a 
c h i - s a d  statistical anahrsis. the result sup;- 

that Imanishi-Kari's 
tapawereproducedat 
a time "several months 
and probably yearsn 
earlier or later than 
Imanishi-Kari had 
chimed. Because her 
subcloning tests are 
one link in a tight chain 
of experiments re- 
corded in the note- 
book., a date disatp- 
ancyofthismagnitude 
could cast a large por- 
tion of the notebook 
into doubt. 

Soumschetothe 
NIH investigation 
have also revealed that 
at the request of OSI, 
Secret Service agents 
have compared the ink 
and paper color of Taped deceya T G ~  .w: -,.v,,t other scientkfs dated 
these tapes with June 1985. -m row: two tapes from Zmanishi-Rids Table 2 vlestaLenhmthe subelones; a 1983 tape from Charles Mapletho~pe's mtebook. 
notes of other scien- 
tists who used the same counter in order to 
date them more pnxisely. In these analyses, 
agents reportedly have matched Imanishi- 
Kari's tapes to tapes in the notebooks of 
former MIT graduate student Charles 
Maplethorpe,whopcrfiomrcdhisexperiments 
in the e& 1980sa t  least one and possibly 
severalyearsbehrethemiceusedinhanishi- 
Kari's experiments had even been delivered to 
her l a b .  

Imanishi-Kari declined to testify at 
Dingell's hearing last May, saying later that 
she didn't know the specific charges brought 
againsther.Butshehaswillinglydkmssed 
the matter of the Table 2 subdoning tapes 
with Science and expresses Mement  about 
the Secret Service results. "Things did hap- 
pen all the time at those [counters]," she said. 
"I mean, papers were changed, ribbons were 
changed ....There ace a thousand and one 
difhent [explanations], and I am not the one 
whocantdlexactlywhyitisdi5xent-Ihaw 
not the Eaintest idea." 

To NIH and congressional investigators, 
there are still other indications that these 
subdoning data may not be authentic. For 
instance, Imanishi-Kari told Science that 
while she pasted some ofthese tapes into her 
notebook, she wpied radiation count data 
h m  othess by hand. Ifthe data were gener- 
ated by a radiation counter, however, digits in 

gcsted that such a skewed distribution has 
only one chance in 1032 of occuning ran- 
domly. Imanishi-Kari admits that she doesn't 
have a ready explanation fbr these nonran- 
dom numbem "I can come up with ad hoc 
explanations, but I cannot tell if any one is 
right." . Patterm of chunged dutes d 
dmdemd -8. Much of the press ac- 
counts of the 6rst hearing by Dingell's sub- 
committee, in May 1989, focused on the 
testimony of Hargctt, the document exam- 
iner fbr the Secret Service. At that time, 
Hargetthadonlydoneaprrliminaryanalysis 
of the counter tapes, but he had subjected 
Imanishi-Kari's notebooks to fbrensic analy- 
sis and concluded that they contained at least 
25 pages "which raised some question in our 
minds regarding the authentiaty of these 
pages."Hargettrevealednumerousinstances 
where the dates on laboratory pages had been 
alteredandwherepageshadbeenbacltdated, 
such as a page dated 1984 that was shown 
though fbtnsic analysis to have been written 
aftcr a page dated 1986. 

But Hargett's testimony raised almost as 
many questions as it ulswtrcd. First of all, 
h m  the way Hargett presented his findings 
at the hearing, it was impossible to tell how 
these alterations afkckd the scientific con- 
clusions of the paper, if at all. Second, Balti- 



&*%* ,!Fiqq Deciphering the Science 
9 &a 

A standard joke anlong inln~unologists is that 
they don't understand much about immu- 
nology themselves. So it may come as no 
surprise that even the various scientific inves- 
tigators-not to mention reporters and con- 
gressmen-have had a difficult time coming 
to grips v,ith the science underlying the so- 
called Baltimore case. In fact, the mind- 
numbing complexity of the science has been 

I one of the chief obstacles to resolving this 
affair. What follows is an attempt to clarif?. 
Thereza Imanishi-Kari's work in order to 
present a road map to the major issues in 
dispute. 

In the April 1986 issue of Cell, authors 
Imanishi-Kari, David Weaver, and David Bal- 
timore presented a study designed to help 
answer a hot question in immunology: How 
does the immune system figure out how 
much and what types of antibody to produce 
in response to antigens? Most theories have 
involved complex interactions benveen all 
parts of the immune system. But for nearly 20 
yean, a small group of in~munologists has 
clung to the idea that some responses might 
be governed in a very different manner. 

First advanced by the English-born immu- 
nologist Niels Jerne, who won the Nobel 
Prize for his ideas in 1984, this "nenvork 
theory" holds that antibody surface charac- 
teristics known as "idiotypes" act as antigens, 
like any foreign protein. Idiotypes stimulate B 
cells to produce other antibodies with "anti- 

I idiotypes," which in turn elicit a third set of 
antibodies, and so on, linking every kind of 
antibody to other antibodies in an "idiotype 
network." Because idiotypes are also found 
on B cell surface antibodies, each anti-idiotype 
could regulate the cells producing its target 
antibody. Immune function as a whole might 
be controlled by a vast idiotype nenvork. The 
efkct of any new idiotype should ripple 
through the network, affecting the produc- 
tion of other antibodies. 

Although a considerable body of research 
indirectly suggested the existence ofidiotype- 
anti-idiotype interactions, no one had ever 
advanced clear evidence-much less solid 
proof at a molecular level-that such interac- 
tions actually take place on a large scale. 
Until, that is, Imanishi-Kari entered into a 
collaboration with Baltimore's laboratory in 
early 1984. 

The experiments described in the Cell pa- 
per were intended to explore just such large- 
scale interactions. The researchers inserted a 
gene responsible for producing a specific 
idiotype into a line of mice and then exam- 
ined its effects on the antibody population. If 
the traditional view won out, the mice should 

have expressed their normal complen~ent of 
antibodies plus, perhaps, the antibodies gen- 
erated by the transgene. On the other hand, 
if the new idiotype encoded by the transgene 
triggered network interactions, the natural- 
or "endogenous"-repertoire of mouse anti- 
bodies would reflect these interactions. The 
most spectacular evidence of network interac- 
tions would be B cells lacking the transgenic 
DNA but producing antibodies with the for- 
eign idiotype. 

To the surprise of most cellular immunolo- 
gists, the experiments reported in Cell seemed 
to suggest that the transgene did indeed 
indirectly affect the production of endog- 
enous antibodies. Two parallel lines ofexperi- 
mentation supported this view. In one, the 
investigators used a variety of biological re- 
agents to probe the antibodies produced by 
single-cell cultures. In the second, they looked 
at the RNA within the cells, which carries the 
genetic messages directing antibody produc- 
tion. After describing the 
results of these experiments, 
the authors wrote that net- 
work theory "appears more 
appropriate in most cases" 
than alternative explanations 
for the data. 

The serological analysis 
provided the most striking 
evidence in support of this 
thesis. First, Imanishi-Kari 
obtained a strain of mice 

antibodies had triggered the mouse's own 
genes to produce antibodies with an anti- 
idiotype, which then prompted B cells to 
produce endogenous antibodies with an anti- 
anti-idiotype-r the same idiotype as the 
transgene's antibodies. 

Because serological reagents are often dif- 
ficult to work with-there is always a possibil- 
ity that a monoclonal antibody used to iden- 
tify one particular molecule might accidently 
pick out anotller-the authors also performed 
a separate analysis using the tools ofmolecular 
biology. David Weaver, then a postdoc in 
Baltimore's laboratory at MIT, examined the 
DNA and RNA present in 34 of Imanishi- 
Kari's hybridornas, summarizing his results in 
the paper's Table 3. He determined that a 
majority of the cultures didn't show any 
transgene MA-seemingly clear evidence 
that any 17.2.25 idiotype in these hybrido- 
mas had not been produced by the transgene. 
And a few hybridomas which transcribed 

from the laboratory of Co 
lumbia immunologist Frank 
Costantini that carried the 
gene for an idiotype known 
as 17.2.25. Next she created 

I 
Networking. A transgenic B cellproduces idiotypic antibodie 
(A), triggering the production of antibodies with endogenou 
anti-idiotype (B) and then endogenous idiotype (C). 

a number of cellular "hybridomasn-mono- RNA corresponding to the 17.2.25 idiotype 
clonal cultures made by &sing a single B cell seemed to have lost the transgenic DNA 
line from these mice with immortal tumor altogether, apparently ruling out the possibil- 
cells. Then she examined each hybridoma for ity that the transgene had produced the 
two important features: to see if it was ex- idiotype directly. Even today, immunologists 
pressing antibodies with the 17.2.25 idiotype, who question the validity of Imanishi-Kari's 
and then to see if the idiotype resulted from serological analysis consider Weaver's mo- 
the transgene's action. Summarized in the lecular work, in combination with the 
paper's all important Table 2, her tests showed asumption that these hybridomas were posi- 
that 68% oflymph node hybridomas and 28% tive for idioqpe (see below), compelling evi- 
of spleen hybridomas produced antibodies dence that at least some endogenous genes 
with the transgenic idiotypc, compared to less were producing transgenic idiotype. 
than 1% of hybridomas from normal mice. Enter former Imanishi-Kari postdoc 
And of the idiotype-positive hybridomas, Margot O'Toole. Shortly after the paper was 
nearly 76% showed no sign of antibodies published, O'Toole happened across the raw 
produced by the transgene itself. data underlying rables 2 and 3. After 

The obvious conclusion was that large xeroxing it for study, she became convinced 
numbers of B cells were producing endog- there were serious problems with how the 
enous antibodies with the same idiotypes as data had been presented. Her analysis of 
those produced by the transgene. The impli- Table 2 led her to believe that nearly all the 
cation seemed to be that the transgene's idiotype detected in these hybridomas was 



due to antibodies produced by thc transgene, 
not by the endoge~lous genes-a fact ob- 
scured, she said, by inadequate specificity and 
varying sensitivity ofIma~~ishi-Ibri's reagents. 

Similarly, O'Toole claimed that Weaver's 
probes were not sensitive enough to detect 
low levels of transgene RNA, which O'Toole 
said would be enough to account for the 
presence of idiotype. And she challenged the 
manner in which these hybridoinas were 
tested for idiotype. 

Interestingly enough, the paper itself is 
not explicit in linking the molecular and 
serological analyses since nowhere does the 
paper state that the Table 3 hybridomas 
were producing antibodies with the 
transgenic idiotype. "It was not explicitly 
stated in the paper, and it kind of surprised 
us," says NIH panel chairman Joseph Davie, 
an immunologist and vice president for re- 
search at the G. 13. Scarle Co. "Frankly, we 
thinli this was just an oversight." 

Four years later, no one has published a 
study replicating the results reported in the 
Cell paper. Some immunologists, like Eric 
Selsing at Tufts, tried-and failed-to find 
similar effects in a differeilt line of transgenic 
mice. (Selsing points out that his results don't 
prove Imanishi-IZari wrong.) Others, like 
Columbia's Alan Stall, thinli that Imanishi- 
Kari's conclusions could have been distorted 
by either of two effects unrelated to network 
interactions: by the fact that her transgenic 
mice could have developed R cells that pro- 
duced both endogenous and transgenic anti- 
bodies; or by an unanticipated side effect.of 
the transgenc that Stall says alters thc balance 
of certain I3 cell populations, skewing the 
resulting array of antibodies. And some, lilce 
John Kearney of the University ofAlabama at 
Birmingham, say that many researchers have 
moved away from "fundamentally interest- 
ing" irnm~ule regulation experiments using 
transgenic mice to study problems that are 
more quicldy and easily solved-at least partly, 
pcrhaps, because ofthe controversy associated 
with the Cell paper. 

Yet there is one claim to have replicated 
Imanishi-Ibri's experiments, which surfaced 
in hearings held by Kcpresentative John 
Dingell's subcommittee in 1989. Immunolo- 
gist Henry Wortis, one of three Tufts scien- 
tists who originally examined O'Toole's 
concerns, testified: "[Iln fact, the central 
concl~lsions have been confirmed. Those have 
not yet been submitted for publicatiotl, how- 
ever." When rece~ltly coiltacted by Science, 
Wortis said,these results are still unpublished, 
nearly 2 years after he testified to their existence. 
He refused to disclose the name of the scientist 
who cond~~ctcd these experiments, claiming 
that it is up to this researcher to comc forward 
with his or her results. D.P.H. 
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more, in his prepared testimony before the 
subcommittee, suggested that the alterations 
were irrelevant: "[Tlhe pages which con- 

investigators. 
A surprising bit of evidence surfaced late 

last year when these investigators unearthed 
cerned [the Secret Senrice] contained none of an NIH grant application submitted on 2 
the data that actually con- February 1985 by MIT re- 
tributed to the Cell paper." searcher Herman Eisen, 
And third, Imanishi-Kari Imanishi-IZari, and three 
came up with what obsenrers other biologists. Imanishi- 
dubbed her "sloppiness de- IGri's data in the application 
fense." She testified that she includes a description of the 
sometimes didn't date ex- same set of hybridomas from 
periments on the days they which the Table 3 hybrido- 
were performed, that she of- mas were taken. The charac- 
ten recopied old notebook teristics of the hybridomas in 
pages, and that she fre- the application differ from 
quentlp kept counter tapes those in Imanishi-IZari's labo- 
stuffed in a desk drawer for ratory notebook, however- 
months before cutting them and in crucial ways. 
up and pasting them down For instance, the noteboolc 
on noteboolc pages. 

These Secret Service find- 
ings have turned out to be important to the 
investigation, however. What was not made 
clear at the 1989 hearing was that some of the 
data on those noteboolc pages concerned the 
subcloning experiments that had played a 
critical role in convincing NIH's initial inves- 
tigators to accept the paper's conclusions, 
Moreover, as OSI deputy director Suzanne 
Hadley testified a year later before Dingell's 
committee, in the May 1990 hearing, the 
Secret Service had questioned the authentic- 
ity of some data published in Table 2 that 
described certain control experiments. As for 
the sloppiness defense, when Representative 
Ron Wyden (D-OR) asked Hargett to evalu- 
ate it at the 1990 hearing, he testified that 
"we believe [Imanishi-IZari's] testimony [re- 
garding her explanations] before the sub- 
committee last year was not accurate." 

Inconsistent data. Worrisome as these 
assaults on Imanishi-IZari's integrity might 
be, they do not invalidate all the supporting 
data for the paper's conclusions. Indeed, to 
many immunologists, the strongest evidence 
demonstrating indirect effects of the 
transgene .on the endogenous mouse anti- 
body repertoire presented in the Cell paper 
was not the serological evidence in Table 2 
but the molecular analysis of 34 hybridomas 
listed in Table 3 (see "Deciphering the Sci- 
ence"). There, among other findings, the 
authors reported that several hybridomas 
produced antibodies with a particular charac- 
teristic lcnown as idiotype related to the 
transgene-even though the cells lacked the 
transgene itself. So even if Table 2 fell apart 
completely, Columbia immunologist Alan 
Stall told Science, the evidence presented in 
Table 3 "is [still] very strilcing." But the 
serological data apparently used to demon- 
strate that the Table 3 hybridomas were 
producing the transgenic idiotype have also 
been questioned by congressional and NIH 

records that on 12 December 
1984 a fill1 119 out of 147 

hybridomas testedpositive for the transgene's 
idiotype, suggesting that the transgene was 
influencing the mouse's antibody produc- 
tion. But in the grant application, only 60 of 
150 are said to have tested positive. 

The grant application, whose existence was 
first reported by Nature last September, 
provides an independent check on the data in 
the notebooks, and the contradiction would 
therefore seem to be damaging. But the issue 
is not clear-cut. Imanishi-IZari told Science 
that the discrepancy resulted from using two 
different tests for idiotype-a radioimmu- 
noassay in the grant application, and a more 
sensitive enzyme-linked assay lcnown as an 
ELISA in the notebook. Immunologists say 
it is difficult to determine whether this dis- 
crepancy could be reasonably attributed to 
differences in the assays. For instance, the 
underlying distribution of positives and 
negatives in the data could have a strong 
effect on the obtained results, Stall told 
Science: 

A direct comparison between the two sets 
ofdatamight help clear up the reasons for the 
discrepancy, but Imanishi-IGri told Science 
that she can no longer find the raw data from 
the RIA. "Very often, at that time, when I 
made a pile of data, I threw the original data 
away," she said. 

In any case, why didn't Imanishi-IGri 
submit the ELISA data in the subsequent 
grant application since they offered stronger 
support for the notion that the transgene was 
influencing the mouse's endogenous genes? 
She told Science that the transgenic project 
was a "minor part" of the grant application, 
adding that because other tables in the ap- 
plication contained data talcen from RIAs, 
submitting the RIA-generated idiotype data 
was "a matter of choice-it was the easiest in 
the context." 

In a 10 January 1990 memo to NIH's 



Office of Scientific Integrity obtained by 
Science, however, O'Toole challenges this 
explanation. She alleges that Imanishi-Kari 
did not use an ELISA to test hybridomas for 
idiotype at all, as the notebook indicates. In 
her memo, O'Toole claimed that Imanishi- 
Kari told her in 1986 that she had performed 
the ELISA recorded in the laboratory note- 
book to test only for a characteristic known as 
isotype. O'Toole charged that the reagents 
used in the isotype assay could not have 
detected the presence of idiotype. 

This dispute essentially boils down to a 
question of which reagents Imanishi-Kari 
used in the ELISA, and there appears to be no 
definitive way to check it. ~ingell 's commit- 
tee staffers did, however, have the Secret 
Service examine Imanishi-Kari's notebook 
pages containing the ELISA data. The first 
page contains a handwritten statement that 
an idiotype-detecting reagent was used to 
screen the hybridomas, but the forensic 
analysis indicated that this statement was 
added in a different ink from the rest of the 
page after the data themselves were recorded. 

Such issues have kept members of the 
current NIH panel occupied for an inordi- 
nate amount of time. Their "employer," OSI 
deputy director Hadley, estimates that the 
scientists have each put in "hundreds of man- 
hours." And that time is almost purely advi- 
sory: unlike the first NIH investigation, which 
was conducted entirely by the three immu- 
nologists convened by NIH, the new five- 
member scientific panel defers line duties to 
OSI staffmembers. "We do all of the heavy- 
duty interviewing and data review," Hadley 
told Science. "w; do the legwork and present 
it to the panel. They look, and say, 'You 
haven't done X, Y, and Z.' " 

Will this incredible effort be worth it, if 
only because it finally puts matters to rest and 
allows the principals to go on with their lives? 
Perhaps not. According to Hadley, OSI is 
already planning a "phase two" of the inves- 
tigationdubbed by Dingell aides the "who- 
knew-what-when" investigation. OSI has 
passed on responsibility for this follow-up to 
the inspector general's office within the De- 
partment of Health and Human Services. 

Whatever the final result of the NIH and 
other investigations, the Baltimore case has 
already given some of science's most promi- 
nent members and institutions a black eye. 
And there is little question in the minds of 
many prominent scientists that the damage 
has been partly self-inflicted. As Harvard mo- 
lecular biologist Walter Gilbert, who has 
watched the case closely, says: "Everyone 
could have walked away after making a public 
retraction.. . . I'll never know why David [Bal- 
timore] defended the paper down the line like 
that. There was no reason to defend the paper 
that way ." DAVID P. HAMILTON 

Putting AIDS Research in Perspective 
In 1985, the National Institutes of Health was spending a mere $64 million a year on 
AIDS research and activists were pounding on Congress's doors demanding big 
increases. They got their way: NIH is now spending more than $800 million a year on 
AIDS-related research, nearly 10% of its total budget. But is all this money being spent 
on the right things? 

"Mostly yes" is the perhaps unsurprising answer from the biomedical research 
establishment: a committee of the Institute of Medicine chaired by Washington 
University Chancellor William H.  Danforth, which was asked by NIH to look into the 
question. But, in a report released yesterday,* the committee identifies segments of 
NIH's AIDS activities that need strengthening, as well as programs that might be cut 
back without harming the overall effort. 

Take epidemiology research. The populations most affected by AIDS have changed 
dramatically in recent years. Women, children of infected mothers, and intravenous 
drug users have emerged as important populations to study in order to understand the 
spread ofAIDS. The report suggests that NIH take a hard look at some of its long-term 
studies composed largely of homosexual males and decide whether the data these are 
producing are still worth the investment. 

Also, the committee says it is time for the AIDS Clinical Trials Group (ACTG) to 
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narrow its focus. ACTG has overextended itself, the report says, trying t o d o  too many 
trials. ACTG should focus on drugs for opportunistic infections and trials of drugs or 
drug combinations that are unlikely to be conducted by the pharmaceutical industry. 

In contrast, basic biological re- 
search. basic behavioral research. 
nursing research, and research on 
opportunistic infections associated 
with AIDS are all in need of in- 
creased support, the panel says. In 
particular, the committee argues 
that NIH should devote more at- 
tention to vaccine research and step 
up planning to test vaccines in hu- 
mans. This will also mean that NIH 
will have to ensure an adequate 
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thony S. Fauci, director of the Na- 
tional Institute of Allergy and Infectious Diseases and the associate director of NIH for 
AIDS research, says most of the criticisms the panel came up with are already being 
addressed. The report, says Fauci, "represents a static evaluation of a process that is 
dynamic .... A lot bf what they're rec~mmending has been done, is being done, or is 
being planned to be done." For example, Fauci says ACTG's structure and direction is 
being reviewed, and ACTG members will be given financial incentives to do a better job 
recruiting women and minorities to participate in trials. And he says several epidemio- 
logical studies are currently being reevaluated, and older studies like the multicenter 
AIDS cohort studies may be cut back. As for a 5-year plan, Fauci endorses it in principle, 
but "you have to be careful," he says. "Science doesn't always work by plan." Still, Fauci 
admits that it is unlikely that AIDS budgets will expand dramatically in the future, so 
planning will be that much more important. 

, Although it was not part of its charge, the committee leveled a blast at shortcomings 
; in health care for AIDS victims. NIH's job is to facilitate discovery and evaluation of 
I "therapeutic, diagnostic and preventive agents, and not to assure health care," the 

report notes. At $164 million, the NIH clinical research budget is not nearly enough 
to care for the more than 60,000 AIDS patients in this country. If NIH is asked to 
shoulder this clinical care burden, the report warns, it will threaten the institute's ability 
to conduct clinical research. JOSEPH PALCA 

'The AIDS Research Program of the National Institutes of Health (National Academy Press, Washington, D.C. 
1991). 
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