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Thespecificityof tTGis determinedby
proline, the 224 most abundantain gluten

Characteristiglutensequences
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QXXP

no modification
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Predicttoxic glutensequence®

Gluten Hordein Secalin Avenin Tcells
Wheat Barley Rye Oats

Search

Algorithm 46 60 33 2 yes

Specificityof tissuetransglutaminasexplains

cerealtoxicity in celiacdisease

Vader, de Ru, van der Wal, Kooy, Benckhuijsen, Mearin, Drijfhout, van Vasde
Koning. JExp Med. 195: 643649 (2002).
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ldentificationof T cellstimulatory
peptidesin cereals

Gliadin  (wheat):
QLQPFPQPQLPYPQPQ
PFPQPQLPY
POPQLPYPQ

Secalin (rye):
PQOQPFPQPQQPFPQSQ
PFPQPQPF
POPQPFPQ



DQ2glia-a2 recognition
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Conserved-chain footprint Petersen et al, NMSB 201



DQ2glia-a2 recognition:PQPQLPYPQ

Broughton Immunity 2012; Petersen et al, NMSB 2014, Petersen JI 2015



Bona fide toxicity of gluten for patients
with celiac disease

A Well defined
A Mechanism underlying toxicity clear



. efsam

European Food Safety Authority

RA of (novel) proteins: celiac disease

g 2. Search for sequence identity

RN

100% match with Concerns raised from a No concerns raised from a
T-cell stimulatory partial match* with T- partial match* with T-cell
epitope cell stimulatory epitope stimulatory epitope
Hazard identified Further No hazard identified
investigations are
necessary

*A partial match with a known T cell-stimulatory peptide raises concern because of the position and nature of the identical

amino acids.
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European Food Safety Authority

Celiac diseasé DQ?2 Tcell epitopes

DQ2 restricted epitopes Sollidet al., 2012.Immunogenetics 64,

Epitope Motif Reference 455460
DQ2.5-glia-a1a PFPQPQLPY Arentz-Hansen et al. (2000)

DQ2.5-glia-o1b PYPQPQLPY Arentz-Hansen et al. (2002)

DQ2.5-glia-o2 PQPQLPYPQ Arentz-Hansen et al. (2000)

DQ2.5-glia-o3 Vader et al. (2002b)

DQ2.5-glia-y1 E L P Y Sjostrom et al. (1998)

DQ2.5-glia-y2 Qiao et al. (2005), Vader et al. (2002b)
DQ2.5-glia-y3 F Arentz-Hansen et al. (2002)

DQ2.5-glia-y4a Q Q Arentz-Hansen et al. (2002)

DQ2.5-glia-y4b Qiao et al. (2005)

DQ2.5-glia-vy4c F A Arentz-Hansen et al. (2002)

DQ2.5-glia-y4d Qiao (unpublished)

DQ2.5-glia-y5 S v Arentz-Hansen et al. (2002)

DQ2.5-glia-wl Tye-Din et al. (2010)

DQ2.5-glia-»2 Tye-Din et al. (2010)

DQ2.2-glut-L1 E Q Vader et al. (2002b)

DQ2.5-glut-L2 Stepniak et al. (2005), Vader et al. (2002b)
DQ2.5-hor-1 y/e-Din et al. (2010), Vader et al. (2003)
DQ2.5-hor-2 Q / E‘X 1' P‘XZ ader et al. (2003)

DQ2.5-sec-1 S e-Din et al. (2010), Vader et al. (2003)
DQ2.5-sec-2 PQPQQPFPQ Vader et al. (2003)

DQ2.5-ave-1 PYPEQQEPF Arentz-Hansen et al. (2004), Vader et al. (2003)
DQ2.5-ave-1b PYPEQQQPF Arentz-Hansen et al. (2004), Vader et al. (2003) 12




Q-X%-P-X

A PFPQPQLPY
A PQPQLPYPQ

A PXP in addition to QXPX is associated with the
MOosSt Immunogenic epitopes

A In contrast:PP isvever found in Tell epitopes

A Positively charged amino acids in general
diminish likelihood of D@inding and T cell
recognition. Positive charge at pl, p4, p6, p7 and
P9 bad for DGbinding.
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Celiac disease DQS8 Tcell epitopes

Sollidet al., 2012 Immunogenetics 64,

455460
DQ8 restricted epitopes
Epitope Motif Reference
DQ8-glia-a1 QGSFQPSQQ van de Wal et al. (1998b)
DQ8-glia-yla QQPQQPFPQ Tollefsen et al. (2006)
DQ8-glia-y1b QQPQQPYPQ Tollefsen et al. (2006)
DQ8-glut-H1 QGYYPTSPQ van de Wal et al. (1999)

Partial matches without the Q/E -X1-P-X2
to be investigated
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Partial matches: Q/EX1-P-X2 motif is present

PFPQROLPY and
ALPLTQLPA

4 identical, two invisible, one conservative:
POTENTIAL HAZARD

PQROLPYPQ and
PLTQLPASR

4 identical, one conservative BUT
Y >A, P >S5 andQ > R prohibit recognition:
NO HAZARD
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Partial matches: Q/EX1-P-X2 motif is NOT present

QGFQPSQQ and
EGI QARQQ

5 identical, one conservative, one enhances
binding:
POTENTIAL HAZARD

QGFQPSQQ and
QAFSPSAQ

6 identical BUT
Critical T cell receptor contact residues differ:
NO HAZARD
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European Food Safety Authority

Peptide binding and Modelling
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PFPQP ELPY
PLLMQ ALPM




PLLMQALPM



