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FOLLOWUP OF THE WORKING GROUP MEEYING
SKLF TASK ON ALLERGENICITY ASSESSMENT
HELD ON 24 SEPTEMBER 2007 (BRUSSELS)

 AGENDA

.. WELCOME AND APOLOGIES FOR ABSENCE. i rirssssimroresies - 2

2, DECLARATIONS OF INFERESTS.cmmnins . e e 3

3. MINUTES OF 16 JULY MEETING — FOLLOW-UP cmicomsesivsicsssion: g

4. DISCUSSION OF THE DIFFERENT CHAPTERS e it Taes

5. DATE AND PLACE OF FUTURE MEETINGS wooseimessesemscmmirsssserssissetens st e Rk

6. ACTION ITEMS (BY 10 JANUARY 2008) . T

PARTICIPANTS

GMO Panel and Working Group (WG) m embers:

Rob Aalberse, Karine Hoffmagn-Sormergruber, Gijs Kleter, Martinus Lovik, Gabriel Peltre, jean-
Mearie Saint-Rémy, Willem Seinen, Daniel Soeria-Atmadje, Jean-Mickel Wal (Chair) and John
Warner.

Suzy Renckens and Ellen Van Haver.

APOLOGIES: |
Christer Andersson, Philippe Eigenmans, Reif Einspanier and Clare Mills.

1. WELCOME AND APOLOGIES FOR ABSENCE

The Chairman operied the meeting and welcomed all. Apologies for absence were received from
some working group (WG) membess as mentioned above,

L Clare parﬁgigawd_ 1o the discussions of Chapter 3 by feleconference.
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2. DECLARATIONS OF INTERESTS

Those Working Group (W @) members that have not yet updated their annual declaration of interest

(ADol) will receive an e-mail from EFSA to remind them to update theifr ADol

3.  MINUTES OF 16 JULY MEETING — FOLLOW-UP
Comments on and follow-up-of the minutes of 16 July:

- It needs to be emphasised that besides gastro-intestinal sensitisation, sensifisation can also occur
via the nen-gastro-intestinal tract, such as via inhalation aad the skin.

- Allergy in animals (currently covered by Chapter 1.8): staterents on allergy in animals (such as
the statement that piglets are immune-competent) might need to be checked by an expert in the
field. Ralf Einspanier will be asked whether he can check this issue and whether other experts need
to be approached. Professor Chris Stokes from the Bristol Veterinary School has a lot of expertise
with allergy in animals (see also below under Chapter 1).

- As the draft document is besides IgE mediated reactions also covering non-IgE immune responses

to foods, it would be useful to explain the role of the different subclasses of IgG and their

reiatmns}ups with allergy, a.cknowiedgmg that this is a contentions area. (as Codex is for instance
only focussing on IgE-mediated reactions). Rob will write 2 paragraph in Chapter 1 and John wiil
address the possible clinical impacts of the different antibodies involved in the Clinical Chapter (see
alsa belﬂw unde:r Chapter,s 1 and 2}

address Member Staies comments on GMO apphcaﬁons that are relaied o adjuvantxclty of Cry-
proteins. This compilation will be useful to address the comments from Norway and fo prepare.a
possible mesting with Norwegian experts by the end of this year,

4, DISCUSSION OF THE DIFFERENT CHAPTERS
As a follow-up to the last WG meeting of 16 July, it was the aim to discuss those chapters that were

not discussed on 16 July, as well as the chapters that have been updated since last meeting,
focussing on the new paragraphs.

Chapter 1 (General Intre):

- Rob suggested to write a text on cpitopes for Chapter 1.3 as the definitions of epitopes used
throughout the document are slightly different. In addition, there is 0o ¢lear cut between linear and
conformational epifopes and the mpact of g)est*imnsianenal modifications. Epitopes within a
protein molecule should be clearly is_tmg_mshed from isolated peptide fragments. References to
epitopes along the document need to be consistent with thistext.

- As the draft document is besides IgE mediated reactions also covering non-IgE immune responses
to foods, it would be usefal to explain the role of the different subelasses of IgG and their

relationships with aﬂagy,_acmowle_dg;ng_ﬁwi this is a contentions area (as Codex is for instance -
only focussing on Igh-mediated reactions). Reb will write a short paragraph on this issue in Chapter

4
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- Allergy in animals {currently covered by Chapfer 1.8): statements on allergy in animals (such as
the statement that piglets are 'i;nmmea'cempetent) might need to be checked by an expert in the
field. Ralf Einspanier will be adked whether be can check this issne and whether othet experis nesd
to be approached. Professor Chris Stakes from the Bristol Vieterinary School has a lot of expertise
with allergy in aninals. :

Mertinus presented new text on adjuvanticity (Chapter 1.4) and the following issues need to be
further elaborated (Martinus): _ :
- Adjuvanticity of diesel particles has not been wequivocally demonstrated. Gabriel informed

- about his own rescarch on diesel particles in lab animals, showing high adjuvanticity of various
. fractions. Martinus mentioned that ulira-fine particles, as chemically inert or reactive particles, can

be adjuvants.

- A distinetion will be made between compounds that have a direct and indiraet adjuvant activity,
inclading indirect effects through stimulation of uptake of allergens; e.g. by saponins in foods.
Substances promoting gut permeability may stimulate allergy similar to ThZ adjuvants.

- Tt neads to be highlighted that adjuvanticity can be beneficial (Th response can decrease the xisk
of allergenicity) or negative {sensitising potential in the pf_esez“;ce-.of'hdjumfts).

- Related topics, such as immume response modifier, and breaking of self-tolerance and induction of
autoimmunity should not be addressed (as this would widen the scope).

- We need to think gbout recommendations on how adjuvanticity should be assessed. There is no
definite test for the prediction of adjuvanticity as there is no definite test for the prediction of
allergenicity. _

. A specific Th2-adjuvant potential identified in 2 mouse-model might be regarded as a hazard or &
warning signal and a Th2-respense might then require further assessment. This issue can be further
addressed as a Tecommendation/perspective (in Chapter 6 in the context of the whole GM plant, or
in Chaptet 7 on anhial moedels). -

- Th2-sensitising effects 0 mouse do however not necessarily induce an effect in man. Human
exposure studies or post-market monitoring might therefore be needed.

ter 2 on Clinieal aspects
John and Jean-Marie introduced shortly the Chapter on clinical aspedts.

. The immumelogical vs. the clinical reactivily needs to be mose explicit in the Introductory
paragraph (Joha). =

- As the draft document is besides IgE mediated reactions also tovering non-IgE immune responses
1o foods, it would be useful to explain the role of the different subelasses of IgG and their
relationships with allergy, acknowledging that this is a contentious area (as Codex is for instance

onlyfocussing on JgB-mediated reactions). John will address the possible clinical impacts of the

different antibodies involved in the Clinical Chapter.
- The mechanisms of non-Jgf mediated reactions are ¢onsidered to be addressed explicitly enough
in the text.

The following recommendations wcre.shqﬁ}y-discussﬁi: _ : _
- Mote sers from patients age needed but they need alse to be well-characterised. Statistical

" colculations have been dope showing fhat 60-70 well-chamcterised serg are needed based on

variability. Since this might not be faasible, the WG has to consider the reliability of studies
performed with a lower number of sera,
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- Regarding post-market surveillance, descriptions of reporting systems performed in France,
Norway, Germany, Switzerland and Austria can be provided.

- Infants are more susceptible towards allergenic Teactions as their gastro-intestingl tract differs from
adults. A specific assessment for children might fherefore be recommended, It needs however to be
discussed how this specific pre-market assessment needs 1o be performed. It might for instanece be
recommended that more tesearch is needed on young animal-moedels.

Chapter 3: Structaral aspects

Clare (by teleconference) and Karin presented their latest version of Chapter

The following issues were discussed and need to be further elaborated in the text (Kannl(ﬁlare)

- Chapter 3 needs to be more applicable to GM.

- A new paragraph will be ineluded on regulating deliberately (by genetic modification) or naturally
the amount of specific proteins in plants. This would accommodate the section on transgenic plants
down-regulating allergenicity.

- Ancther sub-section on posi-harvest modifications will be added, besides those ¢n biosynthesis in
the plant including post-translational modifications.

- Would certain scaffolds lead to sensitisation? The example was raised how to assess a protein that
belongs to a protein family which comprises numerons common allergens, e.g. the cupin family,
while there is no or low sequence homology, and consequently unlikelthood for cross reamwty,
with known allergens. The potential of this protein for de-novo sensitisation remains the main
concern which needs to be firther checked, paricularly if if is stable towards digestion. Testing in
an animal model 1s however not yet 2 requirement.

- Additional issues may be considered in a multi-step in sifico analysis, such as clusters of
homology, conservation of potential epitopes, ... T cell epitopes may also be taken into account.

- It also needs to be defined what is the mea.ni_n‘g of low sequence homology. 35% zalignment using 2
80-amino acid sliding window might indicate cross-reactivity. Below 25%, alignment might in
many ¢ases not be relevant.

- The. relevance of the 3-D structure for predicting the allergenicity of proteins was discussed. The
ssquence homology using an 80-amino acid sliding window does not tell anything about the 3-D
stracture. Sequence similarity within a particular important domain might be more relevant.

- Ancther criterion to take into account is in which part of the plant the protein is expressed. For
instance, many cupins do not occur in the edible part of the plant.

- A paragreph needs to be addvd to explain how to assign a new protein to a certain protein family.
Thc Pfam daéabasc 1s used for th purpose It needs hawever &0 be clanﬁed thiat t’bJs isa general
in Chaprer 4. The issue W‘leﬂm pro*iam foldmg nﬁg}"‘ help in assxgmng anew p:otmn toa proteln
family was debated.

- An iniraductory paragraph to Chapter 3 needs to explain the conuection between Chaptexs 3 and 4.
Chapter 3 addresses the structural features of a protein, whereas Chapter 4 provides details how to
assess the sequence homology _ _ :

- The issue on digestibifity neecs to be Ruther slaborated (Gijs, Chapter 5).

Chamar 4z Bmmf@m&ﬁe& for the risk assessment of GM foods as resards potential
ﬁegg city

The Bioinformatics® Chapter was presented by Daniel.
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_ With bioinformatics, crosseactivity rather than the sensitising potential is jooked at.

- The sequence homology based ot the 6 or 8 contignous arhito acids was discussed. Matches of 6
amaine acids are not specific enough to perform serum sereentngs, buf also identical stretches.of §
amino acids do not necessarily mean the tdentification of potential epitopes. It was coneluded that
homology searches based oh 6 contiguous aming acids shotld not be perforthed. In a publication of
Kleter and Peijnenburg?, methods for epitope prediction afe &otmbined, by further screening the
positive outconies of the sequence homology with 2 minimal E‘engih. of six amino acids for the
presence of potential linear IgE-epitopes (35% homology in 2 sliding window of 80 amino acids).
The question was howsver raised whether this multi-step spproach should be systematically

- performed and what to do i the-case of positive results at the different stages.

.- The FPASTA approach appears to be better than the linear sliding window. There was some

diseussion with regard to the minimum threshold level for FASTA. Recommendations should be
made in order to pick up potential cross-reactivity with sufficient sensitivity and acceptable
specificity. The jevel of false positives that is acceptable needs to be agreed upon. ‘This might
however be a regnlatory decision and not a scientific quéstion: 35% is the threshold currently
accepted. See glso the comments provided by Rob attached 16 these minutes.

- The question was raised which databases need to be mentioned in Chapter 4.4, and whether some
of them deserve to be racommended. It shonld be explained why particular databases are mentioned
and that these are examples. To select the most suitable database, we need first to decide on what
kind of procedizreé we are;'going’to recommend and whether the search should be conducted on all
the proteins or whether some of the proteins could be excluded because of a low impottance with

regard to allergenicity. : .
. As thers are meny dafabases and algorithms offersd by websites, uniformization should be
recommended. '

- The issue was raised whether it would be possible 1o add information on the estimates of the
sensitivity/specificity of the different computational methods as described under Chapter 4.7, It will
however be ‘difficnlt to compgié the different databases because they have been validated with
&ifferent datasets with differont underlying algorithms and methods. '

Chapter § (In vitro analysis for potential allergenicity testing of whole GM planis)

The aim of Chapter § is to cover in vifro analysis of the whole GM plant and to analyse possible
modifications in its intrinsic allergenicity due to unintended effects, whereas Chapter 5 addresses in
vitro methods for the assessment of the allergenicity of newly expressed proteins. Chapter 6
pargewlarly concerns plants that are knows fo be food allergens. It is focussed iowards the analysis
of the allergen repertoire of the GM plant as compared with that of the conventional one in oxder to
assass whether seme endogenous allergens may be over-expressed after the genetic modification.
Attention neads to e paid to the natural variability of proteins. The stady on whether the whole GM
crop is more allergenic than:the non-GM crop. should then be conducted both from a qualitative and
guantitative point of view. shestis o et

The following gaps were identified and need to be addressed in the chapter (Gabriel):

- Extraction of proteins and sample preparation (g soluble/inseluble proteins).
- Separation then identification of proteins/aliergens {e-g. proteopaic analysis).

" _ Quantitative detenminations raetho ds, (RAST/EAST and inhibition assays).

2 gister and Peijnenburg (20023, Screentng of ransgenic proteing sxpressed infransgenic food erops for the presence of short amine

acid seapences iderticd to polential, TeF-binding linsar cpitopes of aliergens. BMC Structiral Biology 2002, 2:2.
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- Profiling techniques, including glycomics, should be discussed with a careful attention to their
relevanice, appropriateness and validation obtained so far. Post-transkational modifications of
proteins as expressed in the plaiit need 6 be covered. Quantitative PCR of transcripts
(transcriptorics) may also be an dternative sensitive method.

- The analysis of specific allezgens in the whole crop should be camried out in apalegy with the
compositional analysis of the GM compared with the non-GM crop. The total spectrum of allergens,
but also the glycosylation pattem needs to be fooked at.

The difficulty of these methods is however that the outcome has to be interpreted correctly, and that
the natural variation when comparing the non-GM with the GM crop needs to be taken into account.
Karin will address this issue.

- Availability of sufficient number and volumes of sera in the case an allergen is expressed.

- Chapter 5 and 6 ean cross-reference each other for methods that are relevant for both chapters (for
instance ELISA, Western blot, proteornics).

- Micro-arrays and omies-technologies will be reviewed by Gijs.

5. DATE AND PLACE OF FUTURE MEETINGS

The next meating is scheduled for 23 January 2008 in London (venue: Medical Research Council).

6. ACTION ITEMS (BY 10 JANUARY 2008)

The WG members are requested to provide 1) the completed and revised version of their own
chapter with regards to the coxraents made during the WG meeting and if) thieir written conments
on the other chapters in advance of the meeting in order fo facilitate the discussions at the next
ineeting, Chapter 8, which needs fo address the integration of the different approaches, will be
discussed. The WG members are therefore asked to reflect on perspectives and recommendations
and 1o draft corresponding text f the end of each chapter.

We will need to distinguish between three kinds of recommendations:

- Guidance to applicants: how ‘c improve curzent practices

- Research gaps: recommendations for further research

- Recommendations to risk managers, for instance the need for datebases and serum basks.

Rob provided some written recommendations regarding the assessment of the risk of potential
cross-reactivity, which are attached to these minutes and will be discussed af the next meeting.
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Anpex: Recommendations regarding the assessment of the risk of potential cross-reactivity (Rob
Aalberse, 24 Septeraber 2007)

-y

Lid

The amino acid sequence of a significant pumber of “miner” allergens is not yet in the

database. These will thus be invisible at the important in-silico checkpoint. It is important to
apply proteonsics fo get better coverage of the allergen repertoire, particularly for food
allergens.

The effects of post-trenslational modification should be fully incorporated info the risk
assessroent. This implies (1) removal from the allergen database of amino acids sequences of
proteing for which IgE binding is completely due to post-transiational attachment of glycans;
(2) addition of information on postiranslational modifications that significantly affects IgE
bincing.

1 {s crucial that post-translational modification is nvestigated in the final host.

The current in-silico procedures for establishing potential cross-reactivity are imperfect,
partially because reiiable quantitative information on cross-reactivity is insufficient. A .
decision has to be made on the acceptability of false-negative hits (sensitivity versus
specificity). A foo strict adherence o sensitivity will result in an unreasonable number of
false-positive hits, without completely avoiding all cross-reactivity risk.

The sensitivity/specificity profile for full identity over § {or 8) contiguous amino acids is

poor, This analysis should not be advocated.

Partial identity of either a sliding window of 80 araino acids and/or full-length proteins is the
preferred approach. The sliding window approach may be more appropriate if the target
protein has (or is predicted to have) a multi-domain stoactare, as a single domain with
similarity to a known allergen may escape defection If inserted into an otherwise non-
allergenic protein. The 35% identity cui-off Jevel is considered to be conservative and the
use of a 50% identity eut-off hizs been suggested, but significant cross-reactivity may occur
below 50% identity. ;
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