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1. Introduction

The reason to take up the Pusztai controversy is not to justify the safety of GM crops, their success
(James, 2008Ells its own tale. Regulatiomd biosafety research has made dramatic progress since
19971998, the time of communicating the first results of the pioneering wdrk.dPusztai which caused
a backlash and shock to the public, that after all, genetically engineered crops could develop into an
unsafe products.

A new and well organized oppositions took happily up the arguments and with a nearly uncontrolled
dynamics Mter and emotionaldisputesstarted around scientific arguments. These early disputes were
organizedin a suboptimal way to say the leas@lttime to learn the lesson that many nenientific
factors are determining the debate, such as cultural, doidaues, not to forget emotions.

But this strategic and tactical shidtvay from pure scienca the dispute will not lead to easy and swift
resolutions It is fact, that opponents of the technology are abusing science, they use the language of
sciencen order toappeal to emotions and tstrike fear into the heart of lay people, who have a difific
time to make their own judgent confronted with highly complex matters of modern biotechnology.
After all,- and this is somehow strangpolitics and casumers still believe in science and its progress,
although often denying it fonon-rational reasons and proclaiming to be against technological progress.

This is theeallessorfrom the Pusztai affaifVe have to realize that a highly scientific contmsy
triggered something like a turning point in the public opinairthe United Kingdom and sortiee later
in the whole of Europe.

Well organized opponents have built up a culture of website networks and worse: there are a number
of scientists who bl the whistlefor good and bad reasons, oftéma pseudoscientific and alarmist

way, some examples are given in the ABMRCE site eiww.pubresreg.org two typical recent cases

are

1 (Dona & Arvanitoyannis, 2009)
with lots of erroneous statements arektremely selected bibliography, see the rebuttal
http://www.botanischergarten.ch/AR-Donarebuttal/Ammannet-al.-RebuttatDonaAF7-200907 25pdf

I (velimirov et al., 2008yvith a flawed concept of experiments with mice on GM food
http://www.botanischergarten.ch/AFs-AustrianMicestudy20081214/AustriarExperimemBackgrounel-open
source.pdf(including a list of similar cases)
http://www.botanischergarten.ch/AF5-AustrianMicestudy20081214/AustriarExperiment20081214open

source.pdf

The above cite@larmistreview and thegrematurely publishedeport onfood safety experiments make
it more and moreinto peer reviewed journals for various reasons, some are-gesiigned that they are
¢ despite an intensive, although controversial websitedifeever making it into a good scientijaurnal,
despite the fact that many editors in chief ceafor more publications which make it into international


http://www.pubresreg.org/
http://www.botanischergarten.ch/AF-7-Dona-rebuttal/Ammann-et-al.-Rebuttal-Dona-AF-7-20090725.pdf
http://www.botanischergarten.ch/AF-5-Austrian-Micestudy-20081214/Austrian-Experiment-Background-1-open-source.pdf
http://www.botanischergarten.ch/AF-5-Austrian-Micestudy-20081214/Austrian-Experiment-Background-1-open-source.pdf
http://www.botanischergarten.ch/AF-5-Austrian-Micestudy-20081214/Austrian-Experiment-20081214-open-source.pdf
http://www.botanischergarten.ch/AF-5-Austrian-Micestudy-20081214/Austrian-Experiment-20081214-open-source.pdf

debate.Still, it should not be overlooked that in the process of the scientific regulatory process we
should remain open in mind for new risks which nésgislativereactions.

It is an illusion teseek the solution of Hiated disputesby addingsocial and cultural aspectsy worse,that the

dispute should so to say start from the other end of the controversy and appeal to feelings and emotions of the
public and indulge into entertainingut ultimately meaninglesdiscussions in order to catch the interest of the
public. That saidthis does not meanthat sociecultural aspectand emotionsshould be neglected anahore
importantly it also does not mean that we shoufall into the usual tennisnatches of who is right or wrongor

worse, that specialists are teaching and preaching lay peopleassuich creating a patronizing atmosphere which
automatically creates resistancé/ell designed schemes of enhancing the discourse are offeréRitigl &

Webber, 2005JAmmann & Papazova Ammann, 2084} (Osseweijer, 2006a, p3trictly based on good science.

Still, someof the most prominent criticef the deficit model such g$turgis & Allum, 200&pmeto a
surprising conclusiorthey do not cast theather simplistiadeficit modelkhat has traditionally
characterizedliscussions aloneather they proposao combineit with the contextualistapproach thus
emphasizingthe complex and interacting nature of the knowledagitude interface.

Thestill underestimated revolutionary introduction of the world wide wéinly available since a few
years withall itsrecent ramificationyinvitesto collaborativeinstead ofconfrontingmodi. t is offering in

a strikinglydemocratic way access to a gigantic amount of knowledge, which we need to organize
properly for easyand reasonabl@cess and comibe it with the experienceof sustainable development
activitiesinto wisdom.lIt will be difficult to balance excellent science with a convincing and successful
dialogue with consumers and politicians.

Mind-full of this introductionit is good to find backo the roots of thescienceof the food-safety debate,
and we have to realize that one of the main starting points thaspublication of A. Pusztai:

2. How it all started
Pusztai published papers ontntional effects of lectis way before thdne went topress with some
results of his latest project, here just one examfieisztai et al., 1990)

GThe effects on the small intestine and the growth of rats of six pure plant lectins: PHA (Phaseolus vulgaris); SBL
(Glycine maxima); SNAand SNAI (Sambucus nigra); GNA (Galanthus nivalis) and VFL (Viciafaba), covering most
sugar specificities found in nature, were studied in vivo. Variable amounts, 25% (VFL) to 100% (PHA, GNA) of the
lectins administered intragastridg] remained in immunochemically intact form in the small intestine afterAll h.
lectins, except GNA, showed binding to the brush border on first exposure, although this was slight with VFL
Thus, binding to the gut wall was not obligatory for resistatocproteolysis. Exposure of rats to lectins, except VFL,
for 10 days, retarded their growth but induced hyypéastic growth of their small intestine. The two activities were
directly related. PHA and SNIAwhose intestinal binding and endocytosis wapraciable after 10 days of feeding

the rats with diets containing these lectins and similar to that found on acute (1 h) exposure, were powerful growth
factors for the small intestin€&SNA, which did not bind at the start but was reactive after 10 daysde&SNA|,

which behaved in the opposite way, induced changes in receptor expression in the gut. As they were bound to the
brush border transiently, they were less effective growth facto¥d=L was not bound or endocytosed, was-non

toxic and did not promotgut growth.€



¢CKS w2gSG0 FFFFAN SNUHZJI SR 2y wmn ! dz3dza (Waodhimpy > 6 KSy

Action(with the explicit permission of the director of his instituta)d declared that transgenic potatoes
had stunted growth and suppressedmunity in rats that had eaten them for 110 dais statements
were misunderstood by the press, their writers were not able to distinguish properly between the
experimental details and the general assumption that GM food could be unsafe altogether.

Thisway the statements of Pusztai were spread without scientific scrutiny, a really unfortunate start for
a debate which actually should be based on science. The irony is, that A. Pusztai used the jargon of
science, used his reputation as a widely known feciéntist, but was for months not called to order and
submit his data to the often harsh process of scientific review. And as we will see from the press
statement of the Rowett institute, he produced confusion by actually not really talking about transgeni
potatoes but presented results of GNA (a lectimpact on transgenic potatoes. But the way A. Pusztai
recalled his press conference is completely different as shown below in his own recollection from
memory ten years later:

The way, A. Pusztai sedlsis starting point in the hindsighafter 10 yeargPusztai, 2008)

From a letter of Pusztai he wrote at the occasion of the 10th anniveisahis first press conferee [the sicsare

placed by K.A.]

0On this anniversary | have to admit that, unfortunately, not much has changed since 1998. In one of the few
sentences | said in my broadcast ten years ago, | asked for a credible GM testing protocol to be estaldished tha
would be acceptable to thmajority of scientists and to people in gengsat!]. 10 years on we still haven't got one

[sic!]. Instead, in Europe we have an unelected EFSA GMO Panel with no clear responsibility to European consumers,
which invariably uderwrites the safety of whatever product the GM bidténdustry is pushing onto us.

All of us asked for independent, transparent and inclusive research into the safety of GM plants, and particularly
those used in foods. There is not much sign of thigeiffhere are still "many opinions but very few data"; less than
three dozen peereviewed scientific papers have been published describing the results of work relating to GM

safety that could actually be regarded as being of an academic standard; antbjbety of even these is from
industrysupported labs. Instead we have the likes of Tony Trewavas and others writing unsupported claims for the
safety of GM food and defaming people like Rachel Carson who can no longer defend herself; not that sbe needs t
be defended from such nonentitiés.

oDr Pusztaivas interviewed for a programbout GM food being made by Granada TV's 'The World in Action'. The
filming took place in late June 1998 with the agreement of the director of the Rowett Institute, Profesesr dnd

in the presence of theéBwett Institute's press officer. The World in Action interview was broadcast on the gvenin

of Monday 10th August 1998.

Later that evening Professor James congratulated Dr Pusztai on his TV appearance, commentingvet Arpad

had handled the questions'. The next day a further press release from the Rowett noted that 'a range of carefully
controlled studies underlie the basis of Dr Pusztai's concerns'. However, reportedly following two calls to the Rowett
from the Pime Minister's Office, the Government, the Royal Society and the Rowett launched a vitriolic campaign to
sack, silence and ridicule Dr Pusttai.

The interview was very short, 150 seconds, and, according to another Inerview Pusztai gave in Canada
2000(Pusztai, 2000a)

dt is now over two years. With the consent of my director andnsiytute | gave a very, very short interview for
television. It wasll of 150 seconds. | simply said, and this is on record, that wddreglsone work with one



particular GM crop we are not eatirigis and we found that when we fed this to rats, we had spneblems. Some
of the rats were not growing as well, some of thés had problems in the development of the insides, the immune
system.Our @ncern was that, even though this is not eaten, British public is already eating things that had not
been tested by similar method8ecause of this, as a publicly funded scientitould really raise my concerns.
And that wasti.€

He made, as you caee in the boldedext above, some really inflammatory statements without
presenting the scientific data. The reaction in the press in the next days was indeed devastating for the
whole method of genetic engineering of crops.

The press release of the Rowatstitute one day later on August 12, 19@8owett Institute, 19980812)
herefore followed swiftly and int was justified:

Genetically Modified Foods

Rowett Research Institute 12. August 1998

G¢KAE 6SS1Qa AyaSyasS G2y B NIt 2 afafl (UIdedfar GRNG INVRS AdGa A YLK
wSaSENDK LyaidAaiddziSQa RSOAaAz2y G2 OFNNE 2dzi | Fdz £ & | dzRJ
EU Committees dealing with the issue of the safety of genetically ismfiods. This field is of exceptional

importance to the public.

The Directors and the Senior Manager involved were therefore presented yesterday with a preliminary view of the
primary laboratory data by Dr. Eva Gelencser, the member of the team whedcaut the studies on immune
responsiveness under the supervision of Dr. Pusztai. She had returned to the institute from abroad yesterday
morning.By late yesterday it emerged that the relevant data provided by Dr. Pusztai referred not to

experimental stulies on potatoes with transgenic Con A but to GNA transgenic potatdé® detailed analyses on

the transgenic GNA studies are due to be completed by Friday of this week and were not data, as originally
suggested, which had been discussed extensivelyeattsic meetings involving UK collaborators and the Scottish
Office in April of this year. All the preparations for the transgenic Con A feeding trials are complete but the only data
available on Can A are, in practice, the laegn studies with Con A déd to the potato based diets.

This morning the director suspended Dr. Pusztai from all responsibility for Institute. UK and European studies on

these issues anbr. Pusztai will now retire from the Institutes NX» ! yYRNB g / KSaaz2ys> I YSYo6SNJ
X L+Qa ¢2NJAy3 LI NGe 2y (GKS al ¥Side 2F 3ASySiAoOrtte Y2RAT
presentations to MAFF and the EU. Dr. Chesson will work in conjunction with a molecular biologist, Dr. Harry Flint,

who has not previously beeirekctly involved in this work. Collaborating Institutions will be asked to nominate an
expert to audit the workt KS 2 NAIAYy L+t RSOA&A2Yy o0& GKS LyadAadadzisS G2 I f
l QGA2yé NBIljdzSaid F2NI AYyTaRBRAARFOZAYAOAABR2ZYA &SNS §BIA K
scientific views of importance in this, or any other, field was recognized and agreed that previously published

concepts relating to the use of lectins as transgenics could be disdugsbat it was improper to present data

which had not been publicly scrutinized by a variety of international experts and publisis&hior Managers and

special staff with responsibility for scientific issues of public interest were assigned to ensure thaetisear

was adhered tolt is therefore regrettable that discussions with the media at other times led to the presentation

of information which misled everybody concernetihe long and complex studies on the use of lectins in transgenic

plants, including phblished as well as unpublished work, will now be reviewed to ensure the validity of the findings.

The GNA transgenic studies and comparable experiments on diets where both GNA and Con A have been added to

the potato mix will be collated for urgent transmisns to MAFF and the EThis morning it would be premature

to conclude whether or not there are data of concern to those assessing the safety of foods with transgenic

lectins The analysis of the new findings will not be released by the Institute bbevatrutinised by collaborating



groups of scientists and official expert committees. The Institute will also arrange to do appropriate additional
studies on these safety issues once the significance of the current findings is clear. The Instituttheegrletse
of misleading information about issues of such importance to the public and the scientific community.

The Rowett Research Institute is an independent government sponsored institution for nutrition and has a range of
research concerned with sessing the risk of genetically modified foods. The Institute has the responsibility to help
RSOSt2L) ySo IyR o0SGGSNI FLIINRI OKSa G2 GKS NRal 2F 3ISySi
great potential value of genetically modified fandnd collaborate with a wide range of scientists, companies and

government around the world in helping to assess the value and safety of such pr@@uoutstt Institute,

19980812 Copyright 1998 Rowett Research Institute (Press Relekhsayits Reserved Press Release August 12,

Mpohy = 2yS RIFHe& FOiSNItdzal dFAQa 3JI2Ay3a (2 ¢+

The way the Rowett institute desdves the situation one year latelPress release: 16 February 1999

(Rowett Institute, 19990216)

GThe intense publicity induced by the press conference in Westminster last Friday suggested that the Rowett
Research Institute had limited Dr Pusztai's ability to express his concern about GMOs. The Institute has therefore
decided the following:

1. We hereby release Dr Pusztai's October 22nd alternative report in its entirety. This report was requested by the
Raowett in response to an audit committee's analysis of the validity of Dr Pusztai's statement on the World in Action
programme on August 10th 1998.

2. This report was produced by Dr Pusztai himself. At no time were the participant collaborators in SQRlzand D
University involved in the production of this report.

3. The audit committee's response to the alternative report is also attached.

4. Dr Pusztai is no longer required to observe the usual conventions of many scientific research institutesin relatio
to public disclosure of unpublished work. The Institute can therefore no longer be responsible for his analyses or
views.

The Institute does, however, require that Dr Pusztai's research findings be discussed with other participants in this
project if paers are submitted for peer review.

The Institute has identified the studies (contained within the original audit report) which were used to produce a
variety of tissues for histological analyses. The background to these studies will be sent to thenGatigern

Advisory Committee on Novel Foods and Processes so that any results which they obtain from Dr Stan Ewen at
Aberdeen Medical School can be seen in context.

Dr Pusztai has been repeatedly requested to provide papers for publication on all this work.

As yet he had not done so.

We are seeking independent external review of the specific areas covered by this research. We would expect the
review to seek the coperation of Drs Pusztai and Ewen in the assessment of their work.

The Rowett remains of theew that independent publicly funded research to improve the analytical approach to
evaluating genetically modified foods is important. The Institute's function is to undertake research in the public
interest. The Institute's strategy is not conditiongddmlitical, industrial or vested interests. The Institute receives
about 90% of its income from public sources with a subsidiary commercial company undertaking about 10%
additional contract work. A current contract with Monsanto represents less than Rwvedtt income. The research

is looking at ways to improve the digestion of feed in cattle and is not related to the issue of genetically modified
food.



The Institute considers Dr Pusztai as having undertaken valuable work over many years. His ideasseroth
lectins are important contributions. The basesearch to develop better understanding of GM foods is continuing
with Scottish Office and other funding at the Rowett and elsewhere.

¢tKS OKNRy2f238 2F (GKS O2NNF pdrddnglvébyit€Busz@al, y 06S a
2009)

Probably the most awirate description of the events around the Pusztai press conference and the
reaction of the Rowett Institute two days latand in the period until end of 19%¢ave been described
by a sequence of articles in Scien{@nserink, 1998; Enserink, 1999a, b, c)

The major reason why the statements of Pusztai based on his flawed experiments were so successful, is
becase the field was alreadyrepared in 1998, things turned sour, despite the vote in Switzerland
positivefor Biotech, the situation got gradually worse, as nicely demonstratgiMiiams, 1998)The

press conference of A. Pusztai on August 11 1998 came in a critical moment for the GM food debate in
Europe and as it was shown over the years, his unfortunate statements with blunt gené@abzaad a
devastating impact, and there was for a long period no peer reviewed publication available, which came
as late as October 22 in a Research letter in Lafieen & Pusztai, 1999a fact too late to reayl

influence the public opinion at that time.

The original research report of A. Pusztai can be doaded from the Rowett Institute websité is
dated from 22. October 199@usztai, 1998)

Summary conclusions:

G! FGSNI Db! 3ISyS AyaSNIAzy Ayid2 LRGFIG2Sa OKFy3ISa Ay LINRI
levels were obserdein the tubers of two generations of t@NADa f Ay Sa adz23aSadAy3a alLl2aairot
suppression and/or somaclon@ll NA F G A2y ¢ Ay (KS -GMpatatoliires im/&sigatetaspartd S Db !
thew 2 ¢ S Wwdik(rogramin FF 818 were thereforetio d a dzo a i I y i A I f &ppropBaieqrveditr £ Sy G ¢ ({2
tubers.

Four feeding trials were carried out with two lines of @GBM-potatoes. In all four experiments feeding transgenic

potatoes to rats induced major and in most instances highly significant elsdnghe weights of some or most of

their vital organs. This was not abolished even when-gigdlity lactalbumin supplied twihird of the protein in

the diet (D249). Particularly worrying was the partial liver atrophy observed with cooked transgextaepon all

shorttime (10 day) studies. Immune organs, such as the spleen and thymus were also frequently affected. These

results therefore indicated that similar to the lack of equivalence in composition tresmia lack of equivalence in

the metabdic consequences between feeding of GMBHINB y i LI GF §2S4& S@Sy (K2dAK (K|
GMLIR2 GF G2 RASGA FLIISFNB (2 akKz2g TFTdzyOlAzylft Sldza gt SyOoS
GNA. The growth rate of rats fed potato diets wagtsly but significantly less than that of rats fed a higimality

control diet but the presence of GNA, whether added to pabateed diets or expressed in the transgenic tuber line

71/1, had no significant effect on weight gain and weight change comparpdrent potato lines. However, in

most instances the presence of GBM potatoes in the diet caused some slowing down the digestion and

absorption of nutrients in the gut in comparison with parent line diets. This was only observed with diets in which

potatoes supplied the major part of dietary protein (D227 and D242) and the effect reached full significance in

experiment D242.

Feeding rats with GN&M-potatoes significantly reduced their lymphocyésponsiveness to mitogenic stimuli

after 10 days compad to parent controls that wasot abolished by raising the higjuality protein (lactalbumin)



concentration tosuperoptimal nutritional levels. However, as in ldagn feeding the lymphocyte proliferative
response of all rats fed potatoased diets waseduced to norstimulated levels, no significadtfferences were
observed in lymphocyte responsiveness between-GMAotatoesand their parent counterparts in lorgrm (110
day) feeding experiments.

Accordingly, the Coordinator of FEBBSOAEFD commdsed progranis of theopinion that the existing data fully
support our suggestion that the consumption by ratsransgenic potatoes expressing GNA has significant effects
on organ developmenhody metabolism and immune function that is fully in linthwhe significanicompositional
differences between transgenic and corresponding parent linpstafoesé

Its conclusions are clearly contradicted, as we will see below in 4.2 and 4.3.

3. The Issue of the Rat Experiments of A. Pusztai as an example

In an article inLancet byEwen & Pusztai, 1999ahich was published by the editor in chigichard
Hortonon October 22, 199@nder the pretext that the public debatghould be conducted on grounds of
ajournalpublicaion:

ADi ets containing genet iegpaessingthereotiGalanthus divaligggMinin (GNA) eathoable
effects on different parts of the rat gastrointestinal tract. Some effects, such as the proliferation of the gastric meresa,

mainly due to the expression of the GNA transgene. However, other parts of the construct or the genetic transformation (or
bth) cguld §I§0 have contributed to the overall biological effects of the-GNI¥potatoes, particularly on the small intestine

anR Ol SOdzy ®¢

However, in the same journéKuiper et al., 1999¢)ublisheda rebuttal after having been alerted by

one of he numerous preprints of Ewen and Pusztai in hand (hardly legible due to multiple fax rounds):
GThe experiments done by Ewen and Pusztai were incomplete , included too few animals per die(@Eip, 1998and

lacked controls such as a standard rodent diet containing about 15% protein (lactallas@injalanced source of amiaacids
(National Research Council NAP, 2004J R | (584G RASOH 6AGK LR il Thedoethdrestifslarey Ay 3 |y
difficult to interpret and do not allow the conclusion théite genetic modificatiorof potatoes accounts for advee effects in
animalsg

In a summary of the whole controversy related to the dispute about facts and results it can beagaid th
the issue is basically settlethe concernghe way Pusztai generalized tharan be dismisseddowever,

it remains fact that the Pusztai experiments per se have never been repeatedne side this is
deplorable, but keeping in mind that since the pioneering experiments of Arpad Pusztai the methodology
of food biosafety research has madeogmousprogress the original study became obsoletespecific
research questiongandin methodology There is also another reason why the experiments have not
been repeated:n Switzerlandor instance raexperimens using such feed aaw (and also cooked)
potatoesover extended periodsf time would hardly pass scrutiny by the ethics committees on animal
experimentation. As cited below, there are dozens of excellent experiments with the present day
transgenes inserted into GM crops which demonstrate no detrital effects for human consumption.

The research protocols have been refined step by §8pCD, 1998a, b, c, d, 2007; Sesikeran & Vasanthi,
2008; Toyoda et al., 2000) recent report summarizes good practice doimal experiments related to

food safety:(Chassy et al., 2004; Chassy & Parrott, 2009)

The scientific assessmeat the publication of Ewen and Puszt@mains critical andesults did not
convince the great mjarity of the scientific commuity involved in such researciThe reason why ASK
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debateandalsobecausat is still lingering in the websites tfe opponents.

The reasons of the scientificallggativeassessmerst of the Pusztai experimentare given biow in
chapter 4and 5.

4. Background related to the publication process of the study of A. Pusztai in
Lancet

It isinteresting to knowmore about the background and reasoniind the originalLancetpublication of
the results.Richard Hortor{Horton, 1999a, dthe editor in chief of Lancet gave the reasonhy he
decided to publish the study ¢dEwen & Pusztai, 1999&m) Lancet:

G¢KS GNRAIIASNI F2NJ YdzOK 2F GKA& RSalLlRyRSyoOe gl a (GKS Lot A0 RSo
which this media furore was founded are published for independe&ita S& & YSy G Ay Thé hanacet#83ndrith@a A & & dzS
after their first public release. The Research Letter by Stanley Ewen and Pusztai was received by the journal towatd$ the en

1998. Since then, it has been peer reviewed by six specialist agtvisetritionist, a human pathologist, a veterinary

pathologist, an agricultural geneticist, a plant molecular biologist, and a statistici#mo had several requests for clarification

about the design of the study, the laboratory methods used, and thissital tests applied. Some advised rejection; others
encouraged us to go ahead and publishkK S | dzi K2 NBE NBZAAaSR GKSANI f SGGSNI GKNBS GAavy$Sa
w2elf {20AS(ieQa 26y AYUISNYIf RNAYFIMRYA DB NRRDOGt deXil {iF A KB &H dERIBR 4
2F RS&aAdIys SESOdziAz2ysr FyR lFylteara yR (KIiG y2 O2yOeésdzariz2ya &l
LI NIt& Ay | CSoNXzZl NBEX ™ ddedtiic aivisetr, Robert Mgyiitay FLOERWhildeitiSznd theQa OKA ST
NE&SINDKSNARQ aas6SSLIAYy3T O2yOfdzaizya | o62dzi GKS dzy LINSRAOGFOAT A
dogged this entire debate:

Gt dzAT GFAQE $2NJ K lfod pesf Gt Nduch &S yublishizd, il foiith® Bsual evaluation of confusing claim
andcounterfOf  AY STTSOUAOStEE Olyy2i 0S YIRSéd ¢KA& LINROESY g1 a dzyR
iKS RIFEGF 6SNB a7Tf | dddiikeo séefthisavork] publiShd initielpublic daimain sb that fellow scientists

can judge for themselves . . . if the paper is not published, it will be claimed there is a conspiracy to suppress igfférmatio

tdzot AOFGAZ2Y 27F 9 g9yhotlay Rme nduspapels haReirepdrgedal 4999) G GAYRAOLF GA2yE 2F
earlier claims. On the contrary, publication of a paper after substantial review and revision provides a report that deserves

FdzNIG KSNI a0ASYGATAO | GG Sy a2y danpedrihkhe somnRehiady by HadWKulpérbrid 6 S3IAya Ay
02ttt Sk 3dzsSa ¢

It shouldbe noted, that after reading theebuttal of (Kuiper et al., 1999h) is an uacceptable

euphemismto labeK A & LI LISNJ dzy RSNJ I G 6ARSNI I LILINF Aal &2 2y
of clearcut rejections of the original paper on multiple grounds.

The work of Ewen & Pusztai, 1999alpims to demonstratsome possible interactiobetween a lectin
expressed in potato and alterations in the potato caused byg#etic engineering process. According
to the study, diets containing genetitaéngineered potatoes expressing the lecBrlanthus nivalis
agglutinin (GNAxhowed some effects on different parts of the rat gastrointestinal tract. Teffeets
fell into two categories, ones caused by the GNA transgene itselbtheds caused bpleiotropic effects
of expressing the transgendwo important excerpts from the conclusion part of iheriginal text:

GCSSRAY3I NIGa 2y RASGa O2yGlAyAy3d Da LRGIFG2SaT ANNBpLISOGAGS
lengh compared with that in animals fed the corresponding parieme potatoes (table 1). Rats fed on GEidpplemented
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parent potatoes had significantly shorter colonic crypt lengths than those fed on parent potatoes é&Katatoes; the
reason for this fiding is not clear.

In conclusion, the stimulatory effect of GNBM potatoes on the stomach was mainly due to the expression of the GNA
transgene in the potato. By contrast, the potent proliferative effect of raw @WApotatoes on the jejunum, and the
antiproliferative effect of boiled transgenic potatoes on the caecum can be attributed only partly to GNA gene expression. Other
parts of the GM construct, or the transformation, could have contributed to the overall eff@rice bound, GNA is internaliz

by endocytosis;2 some other component of the construct in the @WApotato or its expressed gene product might also be
able to penetrate and affect the rat mucosal cells in a similar manner. The gfahoting effect of raw GN/&M potatoes in

the jejunum evident as crypt hyperplasia, is probably due to a direct stimulatory effect on crypt cells; the increase in T
lymphocyte infiltration may be important in the elimination of damaged enterocytes.3 The possibility that a plant vector in
common use in somE&M plants can affect the mucosa of the gastrointestinal tract and exert powerful biological effects may
also apply to GM plants containing similar constructs, particularly those containing lectins, such as soya beans osany plant
expressing lectingenedNd G NJ} ya3SySaoé

5. Analysis of the Results of the Study of Ewen and Pusztai 1999

Analysis of the work of Ewen and Pusztai by the Royal Sd@68and by(Kuiper et al., 1999a) and

many others in an extensive controve®wen & Pusztai, 1999c, f; Feldbaum, 1999a, c¢; Horton, 1999b,
e; Malcom, 199; Mowat, 1999b)ndicates that the study lacked scientific rigbhe (Ewen & Pusztai,
1999d)reply wasnot very convincingand later e.g(McHughen, 2005ame to the sameanclusions

For example, data concerning the biochemical composition of the potatoes utieel tudy show that

the nontransgenic variety differed significantly from th@ansgenic variety. Consequently, the
differencesin the resultscould be attributalte to natural variations ipotato linesand are not

necessarily due to the genetic modificatigniper et al., 1999hb)

5.1. Rebuttal in the same Lancet Volume of H. Kuiper

A summary of(Kuiper et al., 1999c)

¢Starley Ewen and Arpad Pusztai report thathem fed to rats , GM potatoes containing the GNA lectin have proliferative and
anti-proliferative effects on the gut. They suggest that several of these effects are due to alterations in the composition of the
transgenic potatoes , rather than to thewly expressed gene product. Howeveéata on the composition of theifferent diets
are not reporteal in the letter. Pusztai has released soméhafse details on the internehttp//www.rri.sari.ac.uk/gmo/ajp.htm

. These details indicate that the content of starglhucosepolymers , lectin , and trypsin and chgtryps-inhibitors in GM
potatoes differed from that of the pardal line. Unfortunatey, these differenes have not been examined further by analysis of
an extended range of lines, for evidence on whettiese differences are attsutable to the genetc modification or to natural
variatiors. Another shortcoming of the study is that the diets were protééficient; theycontained only 6% protein by weigh
There is convicing evidence that shotterm protein stress and starvation impair tigeowth rate, development , hepatic
metabolism, ad immune function of ras.  (Konno et al., 1993)e Moullac et al., 1992Fwven and Pusztai say that the
significant differencebetween diet groups in v@ables such as mucosal thickness or crypt lergéhevidence of the biologita
effects of the GM foods. Such a claim is easy to make but difficult to ptme@ause no consistent pattes of changes were
observed inlhe study. Ingesbn of potatoes malge associated with several adaptive changes in the gut because of the low
digestibility of raw or parif refined potato starchin rats caecal hypertrdy is acommon response to shortterm feeding of
variows poaly digestible carbohytes , such as raw potato stéwrc3 , 4A physiolgical response of this nature isgbably of

little toxicological significance. Desresponse studies would have helped in the assessmertrtfistercy of response.



http/www.rri.sari.ac.uk/gmo/ajp.htm
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The experiments done by Ewen angsRai were incompleg , includedoo few animals per diet grqu (Gelbke et al., 2007;

OECD, 1998a; Toyoda et al., 2008 lacked controls such as a standard rodent diet containing about 15% protein

(lactalbumin) as balanced source of aminoacidsfd a test diet with paitoes contd Yy A y3 |y &.Gheteforé the 9SO 2
results are difficult to interpret and do not allow the conclusion that the genetic modificafigotmtoes accounts for advee

effects in aimals Similar criticisma of this work have been nda by the Royal Society

http://www.royalsoc.ac.uk/st_pol54.htn€

It is also interesting to note the basic difference between the original claims of Posdaiin

unpublished reports and media contributions and the claims Ewans and Pusztai published in Lancet, see

the comments of DixofDixon, 2003)

Gazai NELRZ2NISNE YAaaSR 2NJ A hgta BIR2 NK St dzZA V0 S§Qa DNRAKY L G Q6
potatoes impaired growth and immune responsiveness in ratgjast about something totally different : the microstructure of

the small intestine. Moreover, the editor dhe Lancepublished this paper, against peer review advitg, because he

believed the findings to be generalizable, but simply to place the alfadizience in the public domain gbat it could be

evaluateds

5.2.The audit report of the Rowett Institute

A major blow to theEwenPusztai study999camefrom the audit report of the Rowett Insitute, which is
now again available in a scanned cof®owett Institute, 1998)The paragraphs referring to the
Evaluation of the results is given here in extens@-4: It is clearcut negative in the conclusions:

¢Evaluation of the results by the audit committee

Attached is the formal report dfie audit group. As is made clear in the Audit Report,longterm feeding study

and several shofterm studies were madwith potato tubersexpressing GNA. These showed, as expected, no
discernable effect on growth. Nmmparable experiments were made with transgenic plants expressing the Con A
gene.

One longterm feedingstudy,however,was madewith potato-baseddietsto which ConAhad beeraddedin a
concentration sme 5000timesthat foundin potatotubersexpressinghe conA gene. Addition of isolatednA at

this concentratiordid causea smalldepression in gwth rate. Studieshave been made on the effts of

lectins on mammaliacells in laboratory

Experimentsvhichhaveled to the observatiothat somelectinscan stimulate cell division(i.e aremitogenic).
However lectinsfrom differentsourceshavedifferent propertiesand thusone lectinmay be miogenig while
anotherlectinis not. with the exceptioof severalwell-studiedlectins,little is knownabout their precisesffects
whenfed as part of the diedn thecellsof the gut andimmunesystens of mammals. @entheinterest n the
possiblefuture introductionof lectingenesto providepestresistane in cropsit is importantthat suitable twlsare
developed ¢ evaluat the potentia effectsof lectinson animalsincludingany possibleeffect on theimmune
System.

Unfortunately in the coursef developilg appropriat tools, difficulties wereencounteredwith the lymphocyte
proliferation assayselectedas a preliminaryest of immunefunction Theseearly resultswerefar too variableto
allow any conclusiosto be drawnor evento allow any effectsto be suggestedrhisled the Auditcommittee to
their final conclusionthat the existingdata do not supportany suggestio that the consumption ly rats of
transgenicpotato tubers expressig GNA lectin has any effect on growth, orgatevelopment oimmune
functiond €


http://www.royalsoc.ac.uk/st_pol54.htm
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5.3. The Audit Report of the Royal Society

The originaRoyal Society Audit repoxin the Pusztai experiments cannot be downloaded, but a

comprehensive summary is availablel#tp:/ /www.royalsoc.ac.uk/st_pol54.htn{Royal Society, 1999)

The result of the Royal Society Aud clear: The published data demonstrate that they do not allow

t dzA T GF A Qa8 AYOGSNLINBGIF (A 2y oPGM pidoedidl As® théylcdnnohg T SOl a 2
generalized as a majariticismof the regulation of GM food.

Excerpt of the audit sumary:

Ta¢KS al ¥SGé& 2F Da LXIyda A& Ly AYLRNIFIYyG FyR O2YLX SE
standards. However, on the basis of the information available to us, it appears that the reported work from
the Rowett is flawed in many aspectsdeisign, execution and analysis and that no conclusions should be
drawn from it.

1 We found no convincing evidence of adverse effects from GM potatoes. Where the data seemed to show
slight differences between rats fed predominantly on GM and orGidmotabes, the differences were
un-interpretable because of the technical limitations of the experiments and the incorrect use of statistical
tests.

91 The work concerned one particular species of animal, when fed with one particular product modified by the
insertion of one particular gene by one particular method. However skillfully the experiments were done, it
would be unjustifiable to draw from them general conclusions about whether genetically modified foods
are harmful to human beings or not. Each GM food thesassessed individually.

91 The whole episode underlines how important it is that research scientists should expose new research results
G2 20KSNR F06fS G2 2FFSNIAYF2NN¥SR ONARGAOAAY 0ST2NB N

Regarding the methodology usgtie comments are clearly negative in this report

GLY &dzYYFNEBX GKS RFGF LINB&aSydiSR (2 G4KS NBGASHSNER | yR 2

TLR2N) SELISNAYSyiGlf RSaAaAdays LRRaarofeée SEFO$eNbialySR o8& €I
biased results;

9 uncertainty about the differences in chemical composition between strains é6iband GM potatoes;

1 possible dietary differences due to nreystematic dietary enrichment to meet Home Office and other
requirements;

9 the small samle numbers used in experiments testing several diets (all of which weistaratard diets for
the animals used) and which resulted in multiple comparisons;

1 application of inappropriate statistical techniques in the analysis of results;

M lackofconsistere 2 F FAYRAYy3IaA S6AGKAY YR 06S0G6SSy SELISNAYSY(ac

The report itself concluded that feeding transgenic potatoes containing a toxic snowdrop lectin gene
GNA Galanthus nivaliagglutinin) to rats resulted in cell proliferation of the gastric mucoSecording
to Pusztai this effect could be attributed to GNA, since GNA added to normal potatoes had the same


http://www.royalsoc.ac.uk/st_pol54.htm
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effect. Increases inoloniccrypt length of the jejunum and decreases in caecal mucosal thickness were
suggested to result from the genetic transformatiofthe potato, rather than the presence of GNA per
se.

For more details, go to the Royal Society Reviewer Reports
http://www.botanischergarten.ch/Pusztai/Roy&bciety-ReviewerReports1999.PDRand go to the reply

of A. Pusztai to the full reporuttp://www.botanischergarten.ch/Pusztai/Puszt&eplyto-Royai
SocietyReport19990518.PDF

A detailed account on the origin of the Pusztai debate has been published in S&eseenk, 1998;
Enserink, 1999a, b)

On February 12 1999, Professors Edilbert van Driessche andI@iC. Baddansen, colleagues who had
collected the responsesf their call for support of Pusztai to some colleaguesued a menm@andum
supported by more tha20 other scientists who had studied Dr. Pusztai's find{@giard et al., 1999;

Lee & Tyler, 1999; Van Driessche, 19®®jst of those scientist have not been in the possession of the
full data set and were not really aware of the full controversy, they supported Arpad Pusztai as a good
colleague anésa scientist with a good name as food scientist.

5.4. The Reaction of Arpad Pusztai

LG A& 2yfe FEFEANI G2 OAGS ! NLJ R t dzal Oraniydnat sémizofa Slj dzSy
the criticismis actually coect, his defens is also remarHkale, insofar as he describes srk as

pioneering experimentand needed correction during theourse of experimentation, and also that

subsequat experiments can be improved, as he suggested himséfunztai, 2000b)

d therefore suggested for the next stage in the regulatory risk assessmerggg@an animal testing protocol based on methods
already used in animal feedstuff evaluation. One group of young animals should be fed on carefully formulated dietslnto whi
the OM crop is incorporated. Their biological responses should be comparbdge of two control groups of physically and
genetically identical animals fed on diets that are the same except thgtdhatain the same crop in neg@M form, with and
without spiking with the isolated gene product, respectively. All three groups sheuwdsessed over a number of generations
using a variety of tests, such as monitoring weight andyairad) blood. urine and faes on a regular basis. All experiments
should include male and female animals and be followed by studies of reproductiverparfoe for several generations.
Evaluation should be by appropriate analysis to establish any significant differértbese are difference between those
animals fed on @ and unmodified diets, then the genetic modification mbawe had a effect on thetilization and nutritional
value. Such al&crop therefore could not be used in humananimal diets. If botithe GM and unmodified diet spiked with

the gene product show differencehe use of this gene is unacceptable. If spiking the-Gdvh diet with the gene product does
not affect the animals, the harm caused by the OM diet is the result of unexpected effects of the gene insertion. If mb harmf
effects are detected in animals, the results will have to be validated using human volunteers, wiutiestringent safeguards
-that is, clinical doubkblind, placebetype testing. | believe that if my critics are willing to embrace the concept of biological
testing, these methods are available for the weokstart. Alternatively, they are free to ppmse methods of their owrkither

way, it must be done openly, transparently and inclusively to convince a skeptical public about the safety of GM food

So, for some elementhie accepted theriticism by the Royal Society, for other elements he has some
good arguments readyt(should be clarified whether the arguments below actually were not known to
the Royal Society reviewers).

In his replies to various comments (see 2.3.) Pusztai also revealed more data, which shed some more
light on his experimentactivities: (Pusztai, 1998)


http://www.botanischergarten.ch/Pusztai/Royal-Society-Reviewer-Reports-1999.PDF
http://www.botanischergarten.ch/Pusztai/Pusztai-Reply-to-Royal-Society-Report-19990518.PDF
http://www.botanischergarten.ch/Pusztai/Pusztai-Reply-to-Royal-Society-Report-19990518.PDF
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G¢KS NBadzZ Ga Of SI NI & aK2 gheicdadtitiients ¢f BajoDrutyftivrdlynipartar@erin Gd@awwés 2 NJ | £ £ 2
are significantly different from those of their respective parent lines. Thus, although the true protein content of the tdber
71/1 lines (used in D227) is similar, the GBI 74/2T potatoihe used in 3 of the main feeding trials (D237, D242 & D249),
regardless whether raw or baked, contained nearly 20% less protein than its respective parent. The starch and/or glucose
contents of the parent and GN&M tubers were also different. Similardings were made for antinutrient contents. Thus, the
potato lectin (PL) content of most GM lines was significantly different from the appropriate parent. Indeed, in one irtbnce,
PL content of 74/26 GN&M line was well over double of that of the patdime. Similarly and almost without exception,
contents of trypsin inhibitors and chymotrypsin inhibitors of the GM and appropriate parent lines were significantly differen
The results of changes in protein, starch, sugar, lectin and trypsin/chymatryiigbitor levels in potato tubers after GNA gene
insertion taken in conjunction with the preliminary results by SCRI scientists (Interim SCRFRE[®&18; April 1998) showing
decreased foliar glycoalkaloid content in various lines ofg@kAtoes cleay "indicate possible gene silencing, suppression
and/or somaclonal variation"as a result of gene insertion. It is therefore clear that in contrast to the conclusions of the Audit
Report theGNAGM-potato lines investigated as part of the Rowett's wogrogrammedin FF 818vere not "substantially
equivalent'i 2 G KS F LILINBLINAF GS LI NBy(d (idzo SNE®E

And:

G{dzYYlF N O2y Ot dzairzyay

After GNAgene insertion into potatoes changes in protein, starch, sugar, lectin and trypsin/chymotrypsin inhibitor levels were

obsened in the tubers of two generations bfo GNADa f Ay Sa adza3SaidAy3a alLlzaairocfsS 3ASyS aart
somaclonaldl NA I G A2y ¢ Ay (KS -A\pdidiodies id/&stigatat SstpartoktBe2 B IS 1l § Prdgrameédl]

in FF 818 were theref@ y 20 a&adzoadlyiAal tfte SldAgrtSyidé (G2 GKS | LILINE LINR I (&
Four feeding trials were carried out with two lines of GEBIR-potatoes. In all four experiments feeding transgenic potatoes to

rats induced major and in most instances highly significhanhges in the weights of some or most of their vital organs. This was

not abolished even when higiuality lactalbumin supplied twthird of the protein in the diet (D249). Particularly worrying was

the partial liver atrophy observed with cooked transgemitatoes in all shortime (10 day) studies. Immune organs, such as

the spleen and thymus were also frequently affected. These results therefore indicated that similar to the lack of equimalenc

composition there iglso a lack of equivalence in the rtabolic consequences between feeding of GM aparent potatoes

SPSy G(K2dza3K GKIF G-GaLR GF G2 BABA&AAYVLIDBr NE (2 adK2g¢g TFdzyOlArzylt Sl
potato diets spiked with GNA. The growth rate of rats fed potato diets slightly but significantly less than that of rats fed a

high-quality control diet but the presence of GNA, whether added to potadsed diets or expressed in the transgenic tuber

line 71/1, had no significant effect on weight gain and weight change aoedgo parent potato lines. However, in most

instances the presence of GNBM potatoes in the diet caused some slowing down the digestion and absorption of nutrients in

the gut in comparison with parent line diets. This was only observed with diets al\wbtatoes supplied the major part of

dietary protein (D227 and D242) and the effect reached full significance in experiment D242.

Feeding rats with GNAM-potatoes significantly reduced their lymphocyte responsiveness to mitogenic stimuli after 10 days

compared to parent controls that was not abolished by raising the highality protein (lactalbumin) concentration to

superoptimal nutritional levelsHowever, as in lonterm feeding the lymphocyte proliferative response of all rats fed potato

based dietsvas reduced to norstimulated levelsno significantdifferences were observed in lymphocyte responsiveness

between GNAGM-potatoes and their parent counterparts in lonterm (110 day) feeding experiments.

Accordingly, the Coordinator of FF 818 SOAEFD csionedprogrammedis of the opinion that the existing data fully

support our suggestion that the consumption by rats of transgenic potatoes expressing GNA has significant effects on organ
development, body metabolism and immune function that is fully line with the significant compositional differences

0SG6SSy (NIyadaSyAaAlO FyR O2NNBalLRyRAYy3I LINByld tAySa 2F LRGF {28

And in a direct response to the Royal Society Report:
http://www.botanischergarten.ch/Pusztai/Puszt&eplyto-RoyaiSocietyReport19990518.PDF
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5.5. Conclusions of A. Pusztai
aLy O2y iGN} ad G2 GKS O2yOfdzaiazya Ay GKS w{ wSig2 NI 6KAOK Aa
inappropriate internal reportsfor their peerreviewing, our data reliably and convincingly demonstrate that the inclusion
of GMpotatoes in the rat diet has a number of harmful effects on growth, organ development and immune responses.
Although theseexperiments were "preliminary”, they were well designed, expertly carried out and subjected to correct
statistical analysis. Thuthe results could well serve as basis for further developmeritiad the RS taken up my offer of
cooperation with them we codl have arrived at the real significance of our work with-@dfatoes for GMfood testing
generally Sadly, speed was more important for the RS than my cooperation and therefore we have missed a great
opportunity for advance Thus, we now have to wait tithe results of this and any follogzL) & G dzZRA Sa | NB FdzZ t & L

The questioractually is resolved, whether tHeoyal Society offered Pusztai an unlimited exchange of

dataas claimedbut explicity complained in the short report that Pusztadlshot canply in some
AyaidlyoSas | aAiddz A2y 6KAOK Aa RSYASR o0& tdzal Gl A
O22LISNI A2y XE D

(Royal Society, 1999)2 Methodology:

fDr Pusztai indicated to us that further information existed, but did not provide it.0

And furtheron (Bateson, 1999nade it crystal clear who failed to communicate properly, it was actually
A. Pusztai who did not follow up the requests to deliver more data and even more so, he failed to react
timely to the draft report of the Royal Society, which was delivered to &ithe same time as the RS
committee received it so he had ample time to respond timely

SimrLy NBaLRyasS G2 {dlytsSe 96Sy | yR ! NLI roditiedfaddsi(Auy Z1ap 6845 G G SNJ 2y
(Ewen & Pusztai, 1999ee wouldlike to clarify several points about the methodology of our review of data on the possible
toxicity of genetically modified (GM) potatoes. These workers incorrectly state that the Royal Society did not have &leceess to
project proposal. In fact, as we m@ clear in our report, whad access to a range of sources of information which included a

copy of the proposal. Pusztai received a list of all the information that we had available to us while the review waasprog

The Royal Society contacted sealesforganizationsincluding Pusztai, on March 5, 1999, requesting datzoarments. We

published our report on May 18, over 2 months later. This in our view, gave Pusztai more than adequate time to supply
AYF2NXEGA2Y ® | S NBOS fadite Rama tizeasNie Werkdg Sraup and ghwuvtl $alel ad adequate time

to respond. Indeed, Pusztai originally made his claims in the media in August, 1998, so the evidence must have beeatavailable
that time. We do not know whyPusztaidid not provide any data, information, or comments on the experimental work under
review, despite being asked by us on several occasiéns

L¥ @2dz glyldG G2 1y26 Ay RSO AT F62dzi YAydziSa 2F (K
http://www.publications.parliament.uk/pa/cm199899/cmselect/cmsctech/286/9030801.htm
The link also gives access to the memoranda of Pusztai, Ewans and the Rowett Institute.

The press relases of the Rowett Institute availabEhowing early developments of the case.
http://www.botanischergarten.ch/Pusztai/Rowett-Institute-Pressreleases-19980812-ff.pdf

The debate developedapidly and heated up within days and weeks and most participants were not in

the possession of all the detailed and in many cases not published data. An unfortunate and ill designed
harsh political and general delsabn GMfoodscreated an explosive mix, highly welcomed by the -Anti
GMOactivists.In thisheatedatmosphere out of contrglmainly i NA 3 3 S NB Rpreésereldassi | G A Q&
includingunjustified generalizationgPusztai, 2000a)Arpad Pusztai didot holdback his bitterness

about the blunt, unanimous ansbmeimes harskrejection of hidectin biosafety experiments which


http://www.publications.parliament.uk/pa/cm199899/cmselect/cmsctech/286/9030801.htm
http://www.botanischergarten.ch/Pusztai/Rowett-Institute-Pressreleases-19980812-ff.pdf
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included his whole lifetime achievements, this despite a publication record whiofuge remarkable

and respectableas a wholehttp://www.botanischergarten.ch/Pusztai/Puszt8ibliography
20090701.pdf.The rejection of his rat experiments and also the way how herarasved from leading
project positions (nota bensesearchactivitieshe continuedafter hisofficial retirement) also pushed

him in the camp of opponents amovokedstatements, which are untypical for a w&town and
respected scientis{Ewen & Pusztai, 1999a, d, e; Pusztai, 2000b, 2001, 2002a, b, 2005; Pusztai et al.,
1999; Pusztai & Bardocz, 1996, 2006; Pusztai et al., 2008; Roberts & PusztaE@®0he hindsight
statements of A. Pusztai in an articfeom the Guardian in 200§Randerson, 2008)

6.More scientific comments about the Ewen -Pusztai study

The ddvate within Lancetproduced a serig ofpublished textswithin the journal, here a complete list

(Bateson, 1999; Crawford, 1999; Ewen & Pusztai, 1999a, b, d, e; Feldbaum, 1999b; Fenton et al., 1999a;
Fenton et al., 1999b; FitzGerald et al., 1999; Horton, 1999a; Horton, 1999c; Horton, 1999d, f; Horton,
1999¢; Horton, 1999h; Horton, 1999i;dsitrick, 1999; Klug, 1999; Kuiper et al., 1999b; Kuiper et al.,

1999c; Lachmann, 1999; Morris & Powell, 2001; Mowat, 1999a; Pedrazzoli et al., 1998; Price, 1998;
Pusztai & Hortobagyi, 1998a, b)

Many have already be treated in this contribution and in teenments of N. Fedoroff, other
noteworthy ones are:

(FitzGerald €al., 1999Xriticize the handling of parameters:

A(Ewen & Pusztai, 1999a) I £ 1 F 602 dzi G LINRPf AFTSNI A0S STFSOhaé¢ oKSy (KSe
but merely crypt depth. Crypt depth might reffehypoplasia and hyperplasia but this has yet to be shown. Various

methods can be used to measure intestinal epithelial cell proliferation, such as the numbers of dividing cells in

optimally sectioned crypts, but for definitive conclusions we need measeangs related to the rate of crypt or

gland cell productionthe size of the epithelial population also needstodbes essed appropriately. o

(Kilpatrick, 1999)eport on lectins:

éPlant lectins are present in active form in a wide varietft &€ S | £ (i K Beétinsinyéneral dre resistant to the digestive
process, and a small proportion of any ingested lectin may be transported inwrthdation. Undoubtedly, some ingested
lectins (eg, pokeweed mitogen) could be very harmful; equally, others, like the tdewio, seem to be harmless.

According to Peter Lachmantet flaws in this study have been pointed out repeatedly and thenslai
comprehensively demolishe®ee the two replies to Pusztai in Lanfteichmann, 1999nd his book
OKIF LJG SNJ Ay a ¢(lkaéhmanh, gODSpredentitigia fulaccount on the Pusztai debate. In this
chapter 186 A 0 KA Y &t heyakodevéals anil iyt an umfaitack at hominem, that he
allegedly threatened the editoRichard Hortorof Lancet that pulishing the Pusztai piece would have
some negative influence on his personal positidrhisallegation has been made by a journalist of the
Guardian, it was properly refuted by Horton himself.

Lachman advises further orAnyone with lingering doubtasbou the Pusztai caseould do well to read:
(Gatehouse, 1999The letter to Lancet writtetvy Dr. John Gatehouse (who made the GM potatoesl use
in the study) littp://silver-server.dur.ac.uk/GMPIlants.htinispresentedhere in extenso including some
important references, becausehtis not been published by Lancet for untumoreasons, and oints to
the major problem of the study, and for which Pusztai did not give satisfactory answers



http://www.botanischergarten.ch/Pusztai/Pusztai-Bibliography-20090701.pdf
http://www.botanischergarten.ch/Pusztai/Pusztai-Bibliography-20090701.pdf
http://silver-server.dur.ac.uk/GMPlants.html
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¢Dear Sir,

As a former collaborator of DrEwen and Pusztai, in a progrdumded by the Scottish Office which generated the transgenic
potato material at the centre of the controversy which seems to have raged for a long time now, | was very interested to see a
page proof of a forthcoming paper those gentlemen will publish in "The Lancet". This paper is based on the very same
transgenic ptato material which had been originally supplied to Dr. Pusztai, aop#nmat collaborative programthough this is
neither credited in the page proof, nor is the material properly described.

Dr. Pusztai, in publicizing his work, has consistently faitegroperly describe the material on which he has based his various
claims. The transgenic potato plants and plant tissues supplied to Dr. Pusztai were experimental material. They were not
intended for consumption by animals except as part of the feedinigls in the program, and were certainly not intended for
human consumption, or for release as an agricultural or food produithis being the case, essentially no selection or testing
had been carried out on the plant material, apart from confirmatioattthe transgene was being expressed. Because of the
difficulties of propagating potato in any other way, each "set" of experimental plant material was generated from a single
individual primary transformant plant, as regenerated from the transformatissiie culture process. This means that the
transgenic plant material would have a high probability of showing differences from the parental line, because of variability
introduced by tissue culture; for other plant species this variation would be largetinated by passage through seed
generations, but this was impractical for this potato material.

Two points thus follow on from the technicalities of producing the potato material Dr. Pusztai tested.

1. There is a high probability that the transgenic maiardiffers from the parental line due to factors that have nothing to do
with the introduced gene, and thus the parental line may not be an adequate control;

2. Unless a number of different "sets" of transgenic potato material, derived from different paimp transformant plants,

were tested, there is no way of establishing a causal relationship between an effect, and the fact that the potatoes camtain
inserted gene. Since only a limited amount of material was supplied to Dr. Pusztai, this extendedgestiuld not have been
done.

As a consequence of failing to consider these issues, the article describes data that lack proper controls, and the results
presented are essentially anecdotal. | cannot comment on the validity or otherwise of the resultsehaesented, but the
version of the paper | have seen does not make any clear statement about any biological consequences of the observations
made, and makes a large number of unsupported assertions or assumptions. In any case, there is a basic(faintechout
above) to demonstrate causal relationships between any effects observed and the presence/expression of the transgene. There
has also been a total failure to take the established US FDA safety assessment protocols for transgenic cropsiito ac

either designing the experiments, or evaluating the data.

A key question which the article leaves unanswered is:

"Are the effects observed any different from what would be expected from natural variation between potato tubers of different
varieties, grown and stored under different conditions?"

There are numerous reports of other components (principgljotalkaloids) in potato which can affect body tissues in higher
animals (1) and levels of these components are known to be altered by sttes&)e Asserting that there is some undefined
problem with transgenic plants in general on the basis of the data present@visgn & Pusztai, 1999@yhich, even if it is
accepted at face value, cannot be shown ®due to the transgenic nature of the material) is simply unscientific; it is the
attitude of the medieval witchcraft trials.

There is, of course, the strong possibility that the popular press will have another field day with this article, andtenathe
process has already started. | regret very much that what was set up as a serious scientific project has been hijacked by a
scientist who has betrayed the trust of his former colleagigs scientific evidence has ever been produced to support views
reported as being those of Dr. Pusztai, saying that "GM food will stunt your growth" or "GM food will damage your immune
system”; and yet the present rather modest contribution is being reported to vindicate Dr. Pusztai's claim$e blunt, ne

one is sayig that it would not be possible to produce transgenic plants that would be harmful to higher animals if Hztesn

are plenty of naturally occurring plants that are poisonous already. What needs to be said, loud and clear, is thahthehe is
slightest shred of evidence that GM crops being used currently are harmful to higher animals (as shown by the experience of the
USA), nor is there any reason to suppose that crops that were harmful will be introditeedcientifiqporogrammed| was

involved in set out to investigate various testing procedures for transgenic plant material; what has subsequently resulted
has been a travesty of the original aims.

In some ways it's a shame "The Lancet" has chosen to perpetuate the silliness generated by thaiRdffait, but on the

other hand, perhaps it is better to get it out in the open. There has been an atmosphere of hysteria about this whole affair
from the beginning, carefully fostered by a number of pressure groups. Let's at least not lose sight cathénfat science is

about finding out the truth.

Literature cited by J. Gatehouse in his unpublished letter
1. Biological activity of compound&riedman & McDonald, 1997; Gee et al., 1996; Plhak & Sporns, 1997)
2. Variability of compounds with stress et¢Papathanasiou et al., 1999; Percival, 1999; Smith et al., 1996)
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Dr. John A. Gatehouse

Reader, Crop Prettion Group
Department of Biological Sciences
University of Durham

One wonders why this lettemaybe even timely sertb the editor of Lancet before the Ewdtusztai
paper went to press, was not published. Read the explanations of Peter Lachmahaokizhapter 18
(Lachmann, 2005yhy the letter was withheld from being published in Langétdoes not shed the best
light on the publication policy of the journal:

oFor unknown reasons, and from a source that has never been revealed, corrected author proofs of this paper were widely
circulated before it was published. This caused there to be ceradite protest even before the paper appeared. Most
significantly, John Gatehouse wrote to Richard Horton explaining where the work was faulty and dissociating himself from it.
Under the guidelines of the Committee on Publication Ethics (of which RicleatahHvas a member) this made the paper
unpublishable since all significant contributors to work must give their consent to its publication. Thissletat to have

reached the Lancetfter it had gone to press, but there can be no excuse for its mlasequently being published and the paper
withdrawn. Horton declined to do this on the grounds that, since parts of the letter had appeared in the Independend it coul
not be published in théancete

Many more comments on the experiments of Arpad Pudmake been publishedubsequently after the

first two years here a few important ones: Cellini et @ellini et al., 20045uggesthat carbohydrate

profiling and chemical fingerprinting in some incidendeggether with appropriate extended controls,

might at least limit animal feeding studies when testing for unintended effects. Another comprehensive
review with numerous experts in the field of food safety has been published in 2004 by Bruce Chassy et
al: (Chassy et al., 2004A\gain, there is nothing detrimental abotgulatedGM food to be noted in this
review.

As chairman of international conferences on GM food Sir Jofioskpublished a balanced report on the
Pusztai debate in Great BritaifiKrebs, 2000)

More, notyet mentionedcomments have been made by the following authors:
(Crawford, 2000; Ferber, 1999; Gavaghan, 1999; McHughen, 2005; Rhodes, 1999)

Finally, one of the best summaries has been published by Nina FedBeaafbroff & Brown, 2004s a
ALISOALT OKFLIISNI AY KSNI o221 aaSyRSt Ay (GKS YAdGC
http://www.botanischergarten.ch/Pusztai/Fedorefihe Pusztai_affait.pdf. Thechapter has been put

on the internet by Fedoroff herself.

7.Summary of Nina Fedoroff

The author of this ASKORCE piece considers her comments highly qualified, actually the best account
avaibble on the backgund of lectin science and, includitige final comments on the experiments
themselvesthey areworth-wile to be quoted here extensively, including the references:

t dz

KS


http://www.botanischergarten.ch/Pusztai/Fedoroff-The_Pusztai_affair-1.pdf
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suitable for transfer into plants to enhance their resistance towards insect and nematode pests, but will have minimum impact

on norttarget, beneficial organisms, the environment, livestock fed on these plamtswhich will present no health risks for

humans either directly or indirectly through the food chain." The University of Durham and the Scottish Crop Researieh Institu

were to provide the transgenic plants and the Rowett Research Institute was to daaoceh analysis of the transgenic plant

materials. They were also to do both sheetm (10 day) and lonterm (3 months) rat feeding trials to determine whether the

effect of the transgenic plant materials was similar to that of the parent lines.

The chenical analysis of the transgenic plants showed them to be quite different from the parent lines
(http://www.rowett.ac.uk/gmo/ajp.htm) ¢ £ G K2 dzZAK GKS | dzRAG NBLIRZ2 NI OdzNA2dzat e O2y Of dzf
http://www.rowett.ac.uk/gmoarchive/gmaudit.pdj. The researchers measured total protein concentration, as well as the

content of several relevant proteins, including GNA, potato lectin amdra¢others. All of these differed between transgenic

fAYySa YR Ay O2YLINRAZY HAGK GKS LI NByidrf tAySadrangdedicai Ay t dzal
potatoes were supplemented with GNA. The results showed that ratthéettansgenic potatoes had significantly lower organ
g6SAIKGAD ¢tKSe F2dzyR GKFG Db! FRRSR (G2 GKS LRGFG2Sa YIRS
more responsive to stimulation by other lectins. By contrast, lymphocyte resmoress was depressed in the animals fed the
transgenic potatoes expressing GNA.

[N
A
w»

What these studies basically showed was that the transgenic potato lines were different from each other, as well as from the
parental potatoes. A later study on transgeniotatoes came to the same conclusig®own et al., 2001)Here Pusztai

jumped to the conclusion that these differences must be attributable to the fact that the plants were transgeiiod he

went publicwithhiscy Of dza A 2y @ 2 KI i K S¢letiBsé He vds deitieaPidnRhireedeyhdr@ plant biologist

¢ was that the very process through which the plants are put during the introduction of the transgenalturing through a

callus stage and then regenetian of the plant¢ can cause marked changes in both the structure and expression of genes.

i
>
Q¢

¢KS GIENARFGAZ2Y GKIG FNRasSa Fa | NBadzZ G 2F LI aal 38 EkaN® dza K
a potent source of new matergfor plant breeding. The variation is both genetic (single base changes, deletions, insertions,
transpositions) and epigenetithis means modifications that can affect expression of genes, but not their structure. For plant
breeders, this means thatew materials and new varieties derived using culturing techniques must be evaluated for both their
growth and their food properties. This is particularly important for potato breeding, because potatoes produce toxic cedstan
called glycoalkaloidd<ozukue et al., 1999%lycoalkaloids areormally present in potatoes, can contribute to inflammatory

bowel disease, and are concentrated by frying potat@etel et al., 2002) So potato breeders must carefully monitor these
compounds, irrespective of the means by which new potato varieties are generated.

P'YF2NIdzy 0SSt ées tdzal dlAaQa FylfeasSa 2stwend fatfer <ipeBidiah Amdthis ghizky LI2 & A G A 2
leap to the conclusion that the variation he observed was attributable to the fact that they were transgenic was simply

unwarranted. This mistake has proved costly to Pusztai himself. And unfortunately, theteepleattle that sprang up around

the experiments has obscured the importance of carrying out-degigned experiments to evaluate the food qualities of

transgenic crop plants expressing proteins that have the potential of affecting human health. beetifsarly in this category.

Pusztai has been criticized severely for the quality of his experiments. His experiments have been attacked for thempleall s

sizes, the use of inappropriate statistical procedures, and the fact that a diet af oa®ven cooked; potatoes is a bad diet for

rats (people too), even when supplemented with a bit of extra prot&@nt oddly enough, in all that has been written about

these experiments, no one seems to have seen their central flaw, which was that he didis® appropriate controls. A

GO02y iNRBfE& A& (GKS LINIL 2F Ly SELSNAYSYy(d GKIG Fftz2ga GKS NBasStH|
OFrasSu 2NJ GKS GNBFAYSyld o6Ay (GKS OFasS 27 | R NdvBadadifgrBd NI & (0 dzRe @
history than the transgenic potatoes and, in particular, that history included a culture procedure that induces somaclonal

variation. The likeliest source of the variation he detectednd of the differences he attributed to the faittat they contained

foreign DNA; was the culture procedure itself. In order to be able to attribute the deleterious effects of the transgenic

potatoes to the newly introduced gene or to some other part of the introduced DNA, he would have had to noskpaaison


http://www.rowett.ac.uk/gmo/ajp.htm
http://www.rowett.ac.uk/gmoarchive/gmaudit.pdf
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between potatoes that had the very same history, but either had or lacked the transgenic construct. This can be doee, but th
dGdzRe GKFG tdz&T GFA LI NGAOALI GSR Ay 46L& aAyvyLXeée yz2a RSaaaysSR

8.Background related to GM food in gener al

The safety of food derived from GM crops is scientifically proven and in many cases it can be said that
GM food is safer or at least as safe as food derived from crops from conventional breeding methods.

Severalpeer reviewed publications, based on emsive research and reviewing the existing literature on
food safety but not directly related to the Pusztai studygve been publishedubsequently only a few
arenamedhere: (Aumaitre et al., 2002)Based on an importarmultiannual research prograwf the

EU, ENTRANSFOfodn 2004 (Konig et al., 2004nd a very extensive report on foodfsty by the
National Academy of Science of the fdn 2004 (National Research Council NAP, 208djethe most
interesting paragraphs on the comparison of traditional and biotech breeding and its safety

conseguences on pagé&g9 ff:

GAll new crop varieties, animal &eds (see cloning subreport), and microbial strains carry modified deoxyribonucleic acid (DNA)
that differs from parental strains. Methods to genetically modify plants, animals, and microbes are mechanistically diverse a
include both natural and humamediated activities. Health outcomes could be associated with the presence or absence of
specific substances added or deleted using genetic modification techniques, including genetic engineering, and with dnintende
compositional changes.

The likelihood thaan unintended compositional change will occur can be placed on a continuum that is based on the method of
genetic modification used (see Figurd and commenthttp://www.botanischergarten.ch/Pusztai/NABxcerptContinuum
fig3-2004.pdf). The genetic modification method used, however, should not be the sole criterion for suspecting and subsequently
evaluating possible health effects associated with unintended cotigrasichanges.

All evidence evaluated to date indicates that unexpected and unintendedpmsitional changes arise with all forms of genetic
modification, including genetic engineering. Whether such compositional changes result in unintended heatthieffec

dependent upon the nature of the substances altered and the biological consequences of the comfaudadte, no adverse

health effects attributed to genetic engineering have been documented in the human population

A further extensive report takincare of many other potential risks of GMOs has been published by the
Flanders Interuniversity Institute for Biotechnolo@usters et al., 2000As a whole, therés arich

literature on food safety publishe@nd it is generally acceptead the academic community of food

safety researcherthat food derived from GM crops is as safe as conventional fBadztai complained

in the ninties often about the lack of prepfood safety research procedurdsjt this has been properly
taken care of in the meanwhil€EFSA, 2007; OECD, 1998a, b, c, d, 2003,.2007)

In many debates on the food safety of transgenic herbicide tolerariiesmys there is word on the
experimentation with rats of the team of Malatesta et @alatesta et al., 2005a; Malatesta et al., 2003;
Malatesta et al., 2008; Malatesta et al., 2002a, b; Malatesta et al., 2002ctdd®t al., 2001;
Malatesta et al., 2005b; Malatesta et al., 2002d; Trabdlzainucci et al., 2008; Vecchio et al., 2004)
Those results are often interpreted as showing cleatrdetrimental effects on rat organs due to


http://www.botanischergarten.ch/Pusztai/NAS-Excerpt-Continuum-fig3-2004.pdf
http://www.botanischergarten.ch/Pusztai/NAS-Excerpt-Continuum-fig3-2004.pdf
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transgenesisAlthough Malatesh concluded in a prudent way, leaving open other interpretations for the
detrimental effects, ihas to be said that criticism aboher experimental layout and procedures are
serious (Bruce Chassy by email):

There are about a dozen things wrong with tedmes that totally invalidate any study that follows.

1. What is the hypothesis and what is the power of the experimelst22 animals per group enough for the magnitude
of changes observed?

2. The soybean varieties are neither described nor is it knowreif are isolineslt is also not known if they were
cultivated in the same fields during the same growing season.

3. The compositional analysis of the diets is not presented

4. The isoflavone content of the experimental and control diets are not reportsaflavones can produce the observed
effects and ar&nownto vary wildly in soybeans

5. The growth parameters and food consumption of each animal is not reported

6. Inthe analysis statistical significance of differences is reported. One should not drawsiomslbased on P values.
See attached articles David Tribe shared last week.

7. The experiments do not follow internationally accepted protocols for such feeding studies. No dose effect is
evaluated. Without a dose effect study changes are as likely tmdvenal biological variation as they are real effect

And a final remark on animal experimentation with whole food by Bruce Chassy, one of the most

experienced food scientists:

&When should animal studies be done?

Most people agree that it is wrong test potentially toxic substances in humans, and some thirlkRawrong to use animals.
Proponents of animal studies say that they save human lives and relieve suffering, while opponents sajntiaght to use
animal testing for any reasolhe debate cannot be settled here, but there are clear ethical issues involved when animals are
used for studies that cannot hope to provide answeFserefore, many animal feeding studies with whole foods appear to be

ethically unjustifiable and should @NB SG SR gAGK a]1SLIAOGAAYY AF y2G ONRGAOAAYZ o8

In a recently published electronfdraft)-contribution (Chassy & Parrott, 2008gfine on how animal
experimentation for testing GM food should be done:

@The bookt 2 Y 2 NN gpébiidesreadefsS chedist for deciding if a study is believalfiRonald & Admchak, 2008)
These points boil down to the following:
M® a5SGSNNAYS GKS LINAYINE a2d2NOS 2F AyTF2NNIGA2YE

H® a/ KSO1 AT (KS 42N 0 AT @S RLId2Ho2 deNyKISERE Ay | LISSNJ

od a/ KSO1 AT (KS 22daNyIlf KIF& | 322R NBLMzilFGA2y F2N &O0OASYGATA
ned A58 INNVAKRSNE A& 'y AYRSLISYRSy(d O2yFANNIGAZ2Y o6& | y2idKSNI Lz
pd 6! aasSaa sKSOIKSNI I LRGSYGAlLf O2yTtAO00 2F AydSNBad SEradag
cd a! aasSaa GKS ljdzrftAade 2F Ayadraddziazy 2N LI ySft ¢

TO® G9EFYAYS GKS NBLIWzilF GA2y 2F GKS | dzii K2 NE

In some final remarkgChassy & Parrott, 200Bpil down some of the scientific criteria respected by
doing animal experiments on food safety:

0As mentioned previously, animal feedistudies with whole foods are especially difficult to perform and are particularly prone

to errors. Animal studies can be used to provide vital information about new drugs, the nutritional value of foods and feeds
and the potential toxicity of certainubstances. Valuable information can be obtained if they are done correctly and follow the
recommended guidelines. Animal studies with whole foods should only be done when there is a clear scientific hypothesis that
can be tested by the study design. Mo$the studies that claim adverse effects of feeding GM foods that have been
sensationalized in the media do not meet the criteria of proper study design and conduct, do not test a hypothesis, and do no
perform appropriate statistical analysis. Someéalso not been published in the pemviewed literature. A study that fails

to meet any of these criteria should be disregarded no matter how scary the €laim.
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Below a selection of papers which propose the solution by introducing new analytical dsethahe
level of various omics(Ferrer et al., 2009; Kok et al., 2007; Kok et al., 2008; Kolar & Rusche, 2008;
Kuiper & Kleter, 2003; Kuiper et al., 2000; Kuiper et al., 2001, 2002; Kuiper et al., 2004; Kivahtek e
2008; Lauri & Mariani, 2009; L&tratton et al., 2004; Mosiello et al., 2009; Perreten et al., 2005;
Puttamreddy et al., 2008; van Dijk et al., 2009; Zdunczyk & Pareek, Zu08¢ othose authors have
hopesthat biosafety assessment could be amced with those innovative methods, but according to
Bruce Chassy (email) afichy et al., 2008is is not advisable

1. Analytical chemistry has spent several hundred years honing its paraB@mamount to the paradigm are
accurate, precisesensible and reproducible measurements of many examples performed by standardized and
validated methods using trained personnel in approved laboratorfsbust statistical and documentation
procedures exist. All of these are required for the analysesifgle analyte to be used in a safety assessment but
omics meets none of these requirementsloreover, from a philosophy of science perspectigenics runs counter to
the logic of analysiswWe believe that we can measure one or a few compounds vetlyusing the aforementioned
procedures, whereas #omics we measure many things once and poohiyomic analysis it is not uncommon for
many analytes to be unknowns and it is not uncommon to have large errors associated with each measufdémsgnt.
-omics are more like abstract art than they are a photo of reality.

2. The statistics of doing many analytes with large variation and poor precision and accuracy are implssible.
exceedingly hard to do any analysis. It has been shown using Bayealgsisthat the correlation of transcriptomics

with disease genes is in fact more likely to arrive at an incorrect association of a gene with a specific disease than it is
to identify the gene responsible for a disease. There are a number of examplesthisenas proven to be trueAs

applied to food it means that an observed omic change that is correlated with some potential risk is more likely to be
not connected than connected.

3. Omics are also not methodologically read¥/hile transcriptomics isiipretty good shape, in proteomics only a few
hundred of the cells thousands of proteins are measureigtabolomics is much worse off and the term is a
misnomer. Nobody can measure more than a few dozens of the thousands of metabolites in one plaimdtea
analysis.It is an illusion that Dr. Spock will waive his Tricorder at a potato and instantly know its total composition.

4. Plants have enormous natural variatiowe have no good databases that document that for every analyte for
every crop.When we do we will discover that the 95% confidence interval for any analyte is enorfhds. O y Qi dza S
omics until we have catalogued plants.

5. All the evidence we have to date is that conventional breeding produces more variability than GM breeding.
(Batista et al., 2008; Baudo et al., 200/)ere is nothing inherently risky or different about GM breeding in the first
place(Arber, 2000, 2002, 2003p it should not bewrprising that thus far omic analysis has pointed to fewer
differences rather than greater difference$he call for omics is based on an incorrect hypothesis that a set of
analytes could be out of the normally observed range in a GM plant in a way thed wot be observed in
conventional breeding.

6. Finally, the call for omics is an attempt to address a-existent problem.lIt is virtually antiscience and ani
rational. By this | mean that we have spend several hundred years learning what theamsion and most
important compounds are in each different food plam/e know which provide energy or essential nutrierfghich
know which we need and which we dortve know which are harmful and which are nM/e understand the
nutritional and safey implications of hundreds of metabolites in each plant and we can select whichSI0@e need
to measure to assess the nutritional value and saféife have other indicators such as phenotype to support our
analysis.There is nothing flawed about thenalysis and no new methods are needed to say a plant is safe.
Remember always the prime directive that there is no reason to believe a GM plant should be treated any differently
than any other.If omics are applied simply to reassure people that evenrooee modern method has been used it
will be expensive, it will contribute nothing to the analysis, and it will not reasdtrell be just another act of the

S Y LIS NBw\cIdthes.

With this view it is clear that with the new omics methods applieBitasafety of foods you just end
the devils kitchen.
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9.Background Lectin Science

A comprehensive account has been giverffgdoroff & Brown, 2004 short summary may be enough
for this contribution:

at f I nybiess tha animalsc have mechanisms for defending themselves from microorganisms and insects. Plant produce

lectins as one of their defense strategies against inggaslini & Grosaie-Sa, 2002) Indeed, a good deal ef/idence has

accumulated that GNA, which binds specifically to a sugar called mannose, is rather toxic to certain kinds of inse€ts pests o

important crop plants, including rigf®u et al., 200Q)Fitches et al., 20013NA does not seem to affect ladybird beetles,

consideed to be a beneficial insefDown et al., 2001 )although it does affect parasitic wasps, also considered to be beneficial
insects(Romeis etal., 2003) 2 YS f SOUAy&as AyOf dzRAYy3I NAOAYS FINB l|jdAadGS G2EAO 06
synthesigOlsnes & Kozlov, 200Mhese are called ribosorfey | OG A @I GAy 3 LINBGSAYya 2NJ wLt aod . dzil
(Battelli et al., 1997)

.SG0SN) eSSt tdzal G AQa 26y &0 dzRA S §Pusttke? ah, 3900)in fadt, e andtah TA SR Db! 4|
colleagues had shown that GNA had a protective effect against bacterial infectioS8alittonellaa nasty intestinal bug

(Naughton et al., 20004l of this made the gene coding for GNA an attractive choice for increasing the insect resaftarap

plants. To test this possibility, the gene was introduced into a number of different crop plants, including potatoes.aehdc

it does, indeed, increase their resistance to some important insect flést¢. Rao et al., 1998koissac et al., 2000Because

GNA binds to the surface cells of insects guts and enters their blood stream, it is also thought to have potential ksfarvehic
deliveringmore toxic peptides to insec{gitches et al., 2002)

10.The Role of the Opponents

Some advists spontaneouslgind enthusiasticalldeclared that they will support Pusztai, most probably
without having the details ready for the scientific debate:
http://w ww.botanischergarten.ch/Pusztai/GreenpeaBepportPusztail 999.PDF

One of the worst examples pblemicallypresenting the case of the Pusztai experiments is given by
WSTFINBE ad {YAOGK Ay KAa FANERG 0221 hodatfidng &shre®oF 5S0S
precise scientific evidence, leaving out all the scientific doubts and shortcomings of the study, but

written like a crime story, a highly inflammatory piece creating nothing but hatred against the

multinational companies and disguabout GM foodSmith, 2003)created in the usual manner of neo
Marxistviews, actually an insult to historidarxisnX

Another typical examplef unanimousand uncritical LILINR @+ £ 2 kK was gmadlucédbgada & 2 NJ
consortium of authors with a well known profile of Gbb#l opponentgSuurkula J. ed. et al., 2000)
from the global networkPhysicians and Scientists for Responsiplication of Science and Technology.

On webGoogle you have under A.Pusztaitoday July 87320 42 YS HcnQnnn KAGAZ GKS
negative statements against GM foods and feeds.


http://www.botanischergarten.ch/Pusztai/Greenpeace-Support-Pusztai-1999.PDF
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Some NGOs notoriously opposed to GMOs try from time to time tjuelgy the science behind the

many studieRA & LINE Ay 3 (KS NBadzZ {they uBudlly Yoncerdaitd oi titihgCbimsed E LIS NA
studies often not even publishednd for which itusuallytakesat leasta few weeks untithe rebuttals

are publishedA typicalcaserelated to GM soybeansas been purported in numerous websitesDy

Irina Ermakawa (to whom the activists wrongly attribute membership in the Russian Academy of
Science)Herbicide tolerant GM soybearssipposedlyshow detrimental effects in rat feeding

experiments. These statements in the Russian and international pressbeawvaotly debatedin

hundreds of activist websites and in tlezalpress Amazingly enough, it has not been published

regularly in a peer reviewed journdhis is why the editor in chief of Nature Biotechnology taken

another avenue of bringing the @ a peer reviewed journah order to debate it using scientific

criterionsby learning from the Pusztai/Lancet casteinterviewedErmakova and confronted her with

the opinions ofreputedexperts, the result is cleaut negative 2 NJ 9 N | | rat&ibn@a A y i S NLJ
(Marshall, 2007)The case idreated exensivelywith more detailsn a separate ASRKORCE contribution.
http://pubresreq.org/index.php?option=com_content&task=view&id=62

TheSocial Issues Research Ceitte://www.sirc.org/ provides enlightening information about the
community and names of oppongs of genetic engineering and their activity supporting Pusztai:
http://www.botanischergarten.ch/Pusztai/SIRC-Statement-Pusztai-1999.pdf

11.Concluding remarks:

Starting from a text of one of the most important accounts on food safety from the National Academy of
Sciences Committee on Environmental Impacts (2098)ional Academy of Sciege Committee on
Environmental Impacts, 200@)e can summarize the contemporary situation as follows: B%8

G¢KS LRGSYy AL f-pratedthd platstopasa &tiiraalro Hulfan or animal health must be considered against the
backgroundofedi i Ay 3 Ay F2N¥I GA2y® ¢2 RIFIGS y2 adzOK STFFSOGa KI @GS oSSy

The safety of food derived fronegulatedGM crops is scientifically provetine cass of the herbicide
tolerant soybeansnd Bt maizdiavebeen made tis clear with numerous publications in peer reviewed
journals and in many cases it can be said that GM food is safer or at least as safe as food derived from
crops from conventional breeding methods.

A detailed account on the whole bitter debate was deted as a bulky thesis of 450 pagiey

(Delborne, 2005)vith lots of details, concentratingonthel 8 3 K2 ¢ GKS AO0OASYGATFTAO a4
looking at dissenting scientists. There is a detailed chapter on the Pusztai case, in the environment of a
predominantly promotional atmosphere of agricultural biotechnology, lomntrarianscience appears,

and lhow, at a first spark of disserit,is confronted with myriad challenges to its credibility. After

describing the mechanics of the scientific debate, the thesis engages in how dissenters are enacting
performances otlissent sciencas a form of scientifidissent that takes on an explicitly political

character and challenges conventional relationships among scientists, publics and politics. So far, so

good, but in my view the extensive and impressive documentation does not concentrate enough on the
scientiic argumentsand is neglecting the role of the NGOs with their dissemination of pseudoscience.


http://pubresreg.org/index.php?option=com_content&task=view&id=62
http://www.sirc.org/
http://www.botanischergarten.ch/Pusztai/SIRC-Statement-Pusztai-1999.pdf
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Instead of giving a truncated account on the debate, it would be much better to offer some solutions,
such as debatprocedures in aiscoursewhich should be anized along the lines of treystems
approachof Horst Rittel, see below.

There are some unfortunate final outcomes to be noted on this incidetite hindsight In 1998 and

1999 it would have been better to reconcile the contrasts of opinions andrsints on experimental
details by listening more properly to each other, in particular the author is not in a position to resolve
the fact that both sides, the Royal Society and A. Pusztai accus®#tvice versa of not playing with
open cards. Had #ire been more transparency in the beginntantroversy, hadoth sides taken more
time for a scientific discourse in the sense of Horst Rifteimann & Papazova Ammann, 2004;
Osseweijer, 2006a, b; Rith & DubbeB907; Rittel & Webber, 2005he dispute could have been more
constructive.

Thereport concludeswith the remarks ofone author of the Royal Society audit reportBrof. Rebecca
Bowdeng words to heed carefully:
http://www.botanischergarten.ch/Pusztai/Roy&ocietyReviewerReports1999.PDF

d can add little to what has already been written aboutdheudies at the Rowett Research Institute but | have twaBm
comments.

1 The first concerns the diet fed by Dr Pusztai to his rats: Potatoes are a very inadequate diet for rats. Dr Pusztai was
aware of their low protein content and made up some of the deficit with lactalbumin. However, the protein uptake of
the rats was probably still well below the requirements. Dr Pusztai says nothing about minerals and vitamins, but
potatoes would not provide rats with their requirements for these nutrients. It is possible that he gave the rats a
mineral and vitamin supplemeniut | can find nothing about this in the text. My personal commehere appears
to be no group of rats on a normal rat diet so it is impossible to tell how much the normal growth and development of
the experimental animals was retarded on any of ttoégto diets.

1 1do not think the problem about transgenic foods will make much further progress towards solution by going over and
over the experiments made at the Rowett Research Institute. This was pioneering work, but more research needs to
be done. Sireit is only plant foods that are involved | suggest that a herbivore e.g. the rabbit, might be a better
experimental animal than the rat. Herbivores have a digestive system which is adapted to deal with the large amounts
of plant foods that havetobe ety (12 LINRPGARS F2NJ GKS | yAYIfQa NBIldANBYSYs
plants. | do not know how easy it would be to produce a transgenic leafy plant, whether vegetable or not, but if this
could be done dietary supplements would be unnecessHrgxperiments on rats are to continue, with potatoes as
iKS WwisSadiQ ¥22Rd L a4dA3Sad GKFG GKS yAvyirta 68 SR azy

w»
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