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Figure S1. SDS-PAGE-Gel (a) and native PAGE-casein-zymography (b) of the partially
purified FvpP. (a) The strong band at about 56 kDa (indicated by arrow) corresponds to FvpP
as ascertained through identification by LC-MS/MS. For clarity, a non-related sample between
the marker and the FvpP-lane was removed from the figure. (b) White bands indicate
peptidase activity. The band indicated by the arrow corresponds to the (native) active FvpP as
published earlier [1]. The change in size results from the native gel, as proteins run differently
depending on their three-dimensional structure.
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a-gliadinlo ETLPAMCNVYIPPYCT--TIAPVGIFGTN- - 299
a-gliadinll ETLPAMCNVYIPPYCT--TIAPVGIFGTN- - 308

Figure S2. Multiple sequence alignment of all a-gliadins cleaved by the FvpP with identified
prolyl-specific cleavage sites marked in yellow. For comparison, the sequence of the CD-active
33-mer peptide and of the a-gliadin identified and cleaved (sites marked in green) in Schulz et
al. [1] was also aligned. Black arrows indicate cleavage sites described by Shetty et al. [2], red
arrows sites from Stepniak et al. [3]. Alignment performed using Clustal Omega [4].
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Schulz et al. 60
a-gliadin? MKTFLILALLAIVATTATTAVRVPVPQLOLONPSQQQPQEQVPLVQOEQQFPGQQQPFPPQ 60
33-mer = S oo oo oo oo 0
a-gliading MKTFLILALLAIVATTATIAVRVPVPQLQOPONPSQQQPQEQVPLVOQQQFPGQOQPFPPQ 60
a-gliading MKTFLILA- - - LVATTATTAVRVPVPQLQPONPSQQQPQEQVPLVOQQQFPGQQQQFPPQ 57
Schulz et al. QiYPQPQ#;PSQQ.YLQLQiEPQPQL fffffff PYPQPQPFRPQQ#&PQ.QPQYSQPQQP 113
a-gliadin? QPYPQPQPFPSQQPYLQLQPFPQPQLPYPQPHLPYPQPQPFRPQQPYPQPQPQYSQPQQP 120
33-mer  mmmmmemeeoooo- LQLQPFPQPQLPYPQPQLPYPQPQ- - - - - LPYPQPQPF------- 33
a-gliading QPYPQPQPFPSQQPYLQLQPFPQPQPF - - PPOQLPYPQPQSFPPOQPYPQOQPQYLOPQQP 118
a-gliading QPYPQPQPFPSQQPYLQLQPFPQPQPF - - LPQLPYPQPQSFPPQQPYPQORPKYLOPQQP 115
*okok ok ok ok ok ok kok * ok ok ok ok ok *hkkk .k
Schulz et al. I1S0000000Q-------- 0000000ILOQILOQQLI PCRDVVLOQHSIAHGSSQVLQQST 165
a-gliadin? ISQ00QQQ---------- 0000000ILOQILOQQLI PCRDVVLOQHSVAHGSSQVLQQST 170
33-mMEr S oo oo oo o oo 33
a-gliading ISQQQAQ000Q0- -~~~ 00000000ILQOQILQOQQLI PCRDVVLQQHNIAHASSQVLQQST 173
a-gliading ISQ00AQ000000000000000000I LOQILOQOLI PCRDVILOQHNI AHASSQVLOQST 175
Schulz et al. YOLVQQLCCQOLWQIPEQSRCOATHNVVHAI ILHOQQQQ- - == === === === === == - Q0 206
a-gliadin? YQLVQQLCCQQLWQI PEQSRCQATHNVVHAT ILHOQQQQQQQ - - = == == == == ===~ - Q0 214
33-mer = S oo oo oo oo oo 33
a-gliading YOLLQQLCCQQLLQI PEQSRCOATHNVAHAT IMHOQQQQQQEQQQOLQ- - QOQQQQLHQQ 231
a-gliading YOLLQQLCCQQLLQIPEQSRCOATIHNVVHAF IMHOQEQQQQLOQQQQOQLOOQ0000000 235
Schulz et al. QQQPLSQVSFOOPQQQYESGOGSFOESOONPOAQGSVOBQQLBOFEEIRNLALETLBAMC 266
a-gliadin? Q0QPLSQVSFQQPQQQYPSGQGSFQPSQONPOAQGSVQPQQLPQFEEIRNLALETLPAMC 274
33-MEL oo oo oo oo 33
a-gliading ROQPSSQVSFQQPQQQYPSSQVSFQPSQLNPQAQGSVQPQQLPQFAEIRNLALQTLPAMC 291
a-gliading QQQPLSQVSFQQPQQQYPSGQGFFQPSQONPOAQGSFQPQQLPQFEEIRNLALETLPAMC 295

Schulz et al. NVYIPPYCSTTIAIFGIFGTN—— 287
a-gliadin7 NVYIPPYCT--IAPVGFFGTNYR 295
33-mer = mmmmmmmmm—————— o ——— oo 33
a-gliading NVYIPPHCSTTIAPFGIFGTN- - 312
a-gliadin9 NVYIPPYCT--IAPVGIFGTN-- 314

Figure S3. Multiple sequence alignment of all a-gliadins cleaved by the An-Pep with identified
prolyl-specific cleavage sites marked in yellow. For comparison, the sequence of the CD-active
33-mer peptide and of the a-gliadin identified and cleaved (sites marked in green) in Schulz et
al. [1] was also aligned. Black arrows indicate cleavage sites described by Shetty et al. [2], red
arrows sites from Stepniak et al. [3]. Alignment performed using Clustal Omega [4].



secalin? MKTFLIFVLAMTMSIITTARQINPSEQELQSPQQPVPKGQSYPQQSYPSHQPFPTPQQYS 60

secalin4d MKTFLIFVLAMTMSIITTARQLNPSEQELQSPQQPVPKEQSYPQQOPYPSHQPFPTPQQYS 60
secalin3 MKTFLIFVLAMTMSIITTARQLNPSEQELQSPQQPVPKEQSYPQQPYPSHQPFPTPQQYS 60
secalinl MKTFLIFVLAMTMSIITTARQLNPSEQELQSPQQPVPKEQSYPQQPYPSHQPFPTPQQYS 60
CD-aCtiVe mm oo oo oo oo - 0
secalin? PYQPQQRPFPQPOQOPTPIQPQORPFPQOPQQOPEFPQPOQQLPLOPQOPFPQPQQPIRQQOPQQS 120
secalin4 PYQPQQPFPQPQOPTPIQPQQPFPQRPQOPFPQPQQQLPLQOPQQPFPQPQQPIPQOQPQQS 120
secalin3 PYQPQQPFPQPQQOPTPIQPQOPFPQQOPQQOPEFSQPOQQLPLOPQQOPFPQPQQPIPQQPQQS 120
secalinl PYQPQQPFPQPQQPTPIQPQQPFPQQPQQOPFSQPQOQLPLQPQQPFPQPQQPIPQQPQQS 120
CD-active =  —-mm s m e e e e e oo QPFPQPQQPIPQ----- 12
*kkhkkkkkhkkhkkkk *
secalin7 FPQQPQRPEQQFPQQPQQIIPQQTQOBFPLQPQOPFPQQPQRPFAQQPEQIISQQPFPLQ 180
secalin4d FPOOPORPEQQFPQQOPQOQITPQQTQQPFPLOPQQOPFPQOPORPFAQQPEQLISQQPFPLQ 180
secalin3 FPQQPQRPEQQFPQQPQQIIPQQTQQPFPLQPQQOPFPQQPQRPFAQQPEQIISQQPFPLQ 180
secalinl FPOQPQRPEQQFPQQPQQITPQQTQQPFPLOPQQPFPQQPQRPFAQQPEQIISQQPFPLQ 180
CD-aCtiVe = mmm o s o m e 12
secalin? QQOPFSQPQOPFRPQOPGOMIPQQPQQPSPLOPQQOPFSQRPORPQQPFPQOPQQITIPQQPQ 240
secalin4d PQOPFSQPQQOPFPQQPGQITIPKQPQQPSPLOPQQPFSQQOPQRPOQOPFPQQPQQITIPQQPQ 240
secalin3 POQOPFSQPQOPFPQQPEQITPQQPQOPSPLOPQQPFSQQPQRPQOPFPQQPQQITIPQQPQ 240
secalinl PQOPFSQPQQOPFPQQPEQITIPQQPQQOPSPLOPQQPFSQQOPQRPQOPFPQQPQQITIPQQPQ 240
CD-aCt Ve mm oo oo o e oo - 12
secalin? QPFPLQPQQOPVPQQPORPFGQQPEQIISQRPQOPFPLQPQQPFSQPQQPFPQQPGQIIPP 300
secalin4 QPFPLQEPQOPVPQQPORPFGQQPEQIISQRPQQOPFPLOPQQPFSRSQPPFRPQQGGQIIPQ 300
secalin3 QPFPLQPQQPVPQQOPQRPFGQQOPEQIISQRPQOPFLLOPQQPFSQPQQPFLQQPGQIIPQ 300
secalinl QPFPLQPQQPVPQQPQRPFGQQPEQI ISQRPQOPFLLQPQQPFSQPQQPFLQQPGQIIPQ 300
CD-aCtiVe mmm o m oo e oo o 12
secalin? QPQQOPFPLQPQQPFPQQPEQIISQQPQQPFPLQPQQOPSPQQPQLPFPLPQQPEFVVVV 357
secalin4d QPQOPFPLHPQQPFPQQOPEQIISQQOPQQOPFPLQPQOPSPQQPQLPFRQPQQPEVVVV 357
secalin3 QPQQPFPLQPQQPFPQQPEQIISEQPQQPFLLOPQQPSPQQOPQLPFPQPQQPFVVVYV 357
secalinl QPQOPFPLQPQQPFPQQOPEQIISEQPQOPFLLQPQOPSPQQPQLPFPQPQQPEVVVV 357
CD-activVe = mmm oot oo - 12

Figure S4. Multiple sequence alignment of all w-secalins cleaved by the An-Pep (secalins 1 and
3) or FvpP (secalins 4 and 7) with identified prolyl-specific cleavage sites marked in yellow
(An-Pep) or green (FvpP). For comparison, the sequence of the CD-active peptide
(QPFPQPQQPIPQ) [5] was also aligned. Alignment performed using Clustal Omega [4].



secalin2 MKTLLMLAILAMVTTIATANMQVNPSGQVQCPQQQPFPQPRQSSPQQPQQPFPQQSQQPF 60

secalinb MKTLLMLAILAMVTTIATANMQVNPSGQVQCPQQOPFPQPRQSSPQQPQOPFPQQOSQQRF 60
secalin9 MKTLLMLAILAMATTIATANMQVNPSGQVQCPQQOPFPOPQKSSPQQOPQOPFPQQOSQQRF 60
CD-aCtiVe = mmm o s oo - 0
secalin2 POOPQQOSSPQPQOPYPQQPFPQQPQQOPYPQOPQQOPFPQQPQOPYPQQPQQPFPQQPQQPV 120
secalinb PQOPQQSSPQPQOPYPQQPFPQQPQOPYPQQOPQQPFPQOPQQOPYPQQPQQPFPQQPQQPV 120
secalin9 POOPQOQOSSPQPLOPYPQQPFPQQOPQOPYPQOPQQPFPQPPQQ-----=-=-=-====-==-==-~ 102
CD-aCtiVe m oo oo oo - 0
secalin2 POOPQQOFPQQOPQOPVPQQOPLQOQFPQQOPQQOSFPQOPQOPVPQQOPLQQFPQQPQQPFPQQP 180
secalinb PQOPQOQOFPQOPQQPVPQQPLQOQFPQQPQQSFPQQOPQQPVPQOPLQQFPQQPQQPFPQQP 180
secaling 00 e e e e e e o — oo PFPQQP 108
CD-aCtiVe m oo oo oo oo - 0
secalin2 QOPVPQOSQQOPFPQTQQPQQPFPQPQQOPOQLEFPQTQQSSPQQPQQVTSQPQQPFPQAQPP 240
secalinb QQOPVPQQOSQQPFPQTQQPQQPFPQPQQOPQQLFPQTQQSSPQQPQQVTSQPQQPFPQAQPP 240
secalin9 QOPVEQQOSQQOPFPQTQQPQQOPFPQPQQOPOQLEFPQTQQSSPQQPQQVTSQPQQPFPQAQPP 168
CD-aCtiVe mmm o s o e e oo oo 0
secalin2 QOSSPQOSQQPYPQEPQQLEFPQSQQOPQQPFPQPQQOPQQPEFPQPQPQTQQSIPQPQQPEFPQP 300
secalinb QQOSSPQSQOPYPQEPQQLFPQSQQPQQPFPQPQQPQQOPEFPQPQRPQTQQSIPQPQQPFRQP 300
secalin9 QOSSEPOSQQOPYPQEPQQLEFPQSQQOPQQPFPQPQQOPQQPEFPQPQPQTQQSIPQPQQPEFPQP 228
CD-aCtiVe = m oo mm oo oo oo QPFPQP 6
* %k % k k%
secalin2 QQPFPQSQEQFPQVHQPQQOPSPOQOQOPSIQLSLQQQLNPCKNVLLQQCSPVALVSSLRSK 360
secalinb QQPFPQSQEQFPQVHQPQOPSPQOOQOPSIQLSLOQQLNPCKNVLLQQCSPVALVSSLRSK 360
secalin9 QQPFRPQOSQEQFPQVHQPQOPSPQQQQOPSIQLSLOQQLNPCKNVLLQQCSPVALVSSLRSK 288
CD-active (010 = =10 B i i 12
* % % . * %
secalin2 IFPQSECQVMQQQCCQQOLAQIPQQLQCAATIHSVVHAIIMQQEQREGVQILLPQSHQQHVG 420
secalinb IFPQSECQVMQQQCCQQLAQIPQOQLQCAATHSVVHAIIMQQEQREGVQILLPQSHQQHVG 420
secalin9 IFPQSECQVMQQQCCQQOLAQIPQQLQCAATIHSVVHAIIMQQEQREGVQILLPQSHQQHVG 348
CD-aCtiVe mmm oo oo e oo - 12
secalin2 QGALAQVQGIIQPQQLSQLEVVRSLVLONLPTMCNVYVPRQCSTIQAPFASIVTGIVGH 479
secalinb QGALAQVQGIIQPQQLSQLEVVRSLVLONLPTMCNVYVPRQCSTIQAPFASIVTGIVGH 479
secalin9 QOGALAQVQGIIQPQQLSQLEVVRSLVLONLPTMCNVYVPRQCSTIQAPFASIVTGIVGH 407
CD-aCtiVe s oo oo e 12

Figure S5. Multiple sequence alignment of all 75k y-secalins cleaved by the An-Pep (secalin 2)
or FvpP (secalins 5 and 9) with identified prolyl-specific cleavage sites marked in yellow (An-
Pep) or green (FvpP). For comparison, the sequence of the CD-active peptide
(QPFPQPQQPIPQ) [5] was also aligned. Alignment performed using Clustal Omega [4].
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Figure S6. Multiple sequence alignment of all Secl prescursors cleaved by the FvpP with
identified prolyl-specific cleavage sites marked in green. For comparison, the sequence of the
CD-active peptide (QPFPQPQQPIPQ) [5] was also aligned. Alignment performed using

MKTFLIFVLAMTMSIITTARQLNPSEQELQSPQQPVPKEQSYPQQPYPSHQPFPTPQQYS
MKTFLIFVLAMTMSIITTARQLNPSEQELQSPQQPVPKEQSYPQQRYPSHQPFPTPQQYS

PYQPQOPFROPQOPTRIQPQOPFPQREBQOPFPQPQQQOLPLOPQQSFROPOQHPIRQQORQQS
PYQPQOPFBOPQQPAPIQPQQPFPQORBOOPFPQPQOQOLPLOPQOPFPQRPQQPIPQORQOQS

* *****:****

FPQOBORPEQQFPOQOPQQTI I POOTQOBFPLOPQQPFPOOPQRPFAQQPEQI ISQQPFPLQ
FPQOPQORPEQQFPQQOPQQI IBOOTQQPFBLOPQQOPFPQQPQRSFAQQPKQI ISQQPFPLQ

POQOPFSQPQQPFRPQQOPGQITPQQPQOBSPLOPQOPFSQQPQRPQQPFPOOPQQIIPQQPQ
PQOPFSQPQOPFPQQOPGQITIPQQORPQOPSPLOPQOPFSQQPQRPOQOPFPQQOPQQIIPQQPQ

QPFPLQPOQOPVPQQORBORPFGQQPEQITSQRPQQPFPLOPQQPFSQPQQPFPQQPGQIIPQ
QPFPLQPQQOPVPQOPORPFGQQPEQITSQRPQOPFPLQPQQPFSQPQQPLPQQPGQITIPQ

QPQOPFPLQPQOPFRQQOPEQIISQQPQQPFPLORPOQPSPQORPOLPFPQPQQPEFVVVV
QPQOPFPLQPQQOPFPQQOSEQIIPQQPQOPFPLQPQQOPSPQQPQLPFRPQPQQPEFVVVV

Clustal Omega [4].
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secalinll MKTLLMLAILAMATTIATANMQVNPSGQVQCPQQQPFEBOPQQOSSPQOPQQPFPQQSQQOPFEF 60

secalinl0 MKTLLMLAILAMATTIATANMQVNPSGQVQCPQQQPFPQPQQOSSPQQOPQQPFRPQQOSQQPF 60
CD-aCtiVe s oo oo oo o e - 0

secalinll POOPQOSSPQPQOPYPQQOPFPQQOPQOPYPQQPQOPFPQQOPQQOPYPQQPQQQOFPQQPQQOPV 120
secalinl0 POOPQQOSSPQPQQOPYPQQPFPQQPQQPYPQOPQQPFPQQPQOPYPQQPQQQFPQQPQQRPV 120
CD-aCtiVe s m o m oo oo 0

secalinll POOPLQQFPQQPQQOPFPQQPLQQFPQQPQQOPFPQOPQQPVPQQSQQPFPQTQQPQQPFRPQ 180
secalinlo0 POOPLOQFPQQOPQQPEFPQQOPLOQFPQOPQOPFPQQOPQQPVPQQOSQQPFPQTQQPQQPEFPQ 180
CD-aCtiVe s oo oo - 0

secalinll POOPQOLFPQTQOSSPQQOPOQVTSQPQQPEFPQAQPPQQOSSPOSQQPYRPQEPQQLFPQSQQ 240
secalinl0 PQOPOQLFPQTQQSSPQOPQQVTSQPQOPFPQAQPRPOQOSSPQSQQPYPQEPQQLFPQSQQ 240
CD-aCtiVe s oo oo oo oo e 0

secalinll POQOPFPQPQOPQQPFPQPQPQTQQOSIPQPQOPFPQPQQPFPQSQEQFPQVHQPQQPSPQQ 300
secalinlO0 POQPFPQPQOPQOPFPQPQPQTQQSIPQPQQPFPQPQQPFPQSQEQFPQVHQPQQPSPQQ 300
CD-active = —----mmmm e e QPFPQPQQPIPQ--------=-=---=----- 12

khkkkkhkkk o kk

secalinll QOPSIQLSLOQQLNPCKNVLLQOQCSPVALVSSLRSKIFPQSECQVMQQQCCQQLAQIPQQ 360
secalinl0 QOPSIQLSLQOQQLNPCKNVLLQQCSPVALVSSLRSKIFPQSECQVMQQQCCQQLAQIPQQ 360
CD-aCtiVe s oo oo oo oo e 12
secalinll LQCAATHSVVHAIIMQQEQREGVQILLPQSHQQHVGQGALAQVQGIIQPQQLSQLEVVRS 420
secalinl0 LQCAATHSVVHAIIMQQEQREGVQILLPQSHQQHVGQGALAQVQGIIQPQQLSQLEVVRS 420
CD-aCtiVe s mmm o e oo o oo 12
secalinll LVLOQNLPTMCNVYVPRQCSTIQAPFASIVTGIVGH 455

secalinlo0 LVLONLPTMCNVYVPRQCSTIQAPFASIVTGIVGH 455

CD-active = @ —---mmm oo 12

Figure S7. Multiple sequence alignment of all secalin precursors cleaved by the FvpP with
identified prolyl-specific cleavage sites marked in green. For comparison, the sequence of the
CD-active peptide (QPFPQPQQPIPQ) [5] was also aligned. Alignment performed using
Clustal Omega [4].



hordein5 ~ mmmmmmmmmmmmmmmmmme e QOPVSRQ----------~ PQQIIPQQP- 16

hordeinlil MKTFLIFALLAIVATSTIAQQQPYPQQPQPFPQQPIPQQPQPFPQQPQPFPQQ------- 53

hordeiné MKTFLIFALLXIAATSTIAQQQPFPQQOPXP------- QQPOPYPQQPQPYPQQPFQP--- 50
hordein?7 MKTFLIFALLAIVATSTIAQQQPYPQQPQPFPQQPIPQQPQPYPQQPQPFPQQPIPQQPQ 60
hordeind @ W @ @ —- oo oo oo 0

hordein9 = W —-------mmmmm - QQPVSRQ------=-=---- POQIIPQQP- 16
hordein5 = = -—--------- QQP- - - -FPLQPQQPQPFPQQPVPQQPQPYPQQPQPFPQQPPFCQQKPFP 62

hordeinll = = —---- - o e o - PFPSRQPFP 62

hordeine  ----- QQPFPQQTIPQQPQPYPQQPQPYPQQPFPP-------- QQAFPQQPPFWPQQPFP 97
hordein?7 PYPQQPQPFSQQPIPQQPQPYPQQPQPFPQQPIPQQPQPYPQQPQPFPQQP-FPSQQPFP 119
hordeind @ @ @ @ —- oo oo 0

hordein9 = ---------- QQPF----PLOPQQPQPFPQQOPIPQQOPQPYPQQPQSFPQQPXFPSQQPFP 62

hordeins QOPPFGLQQPILSQQQPCTPQQTPLPQGQLYQTLLQLQIQYVHPSILQQLNPCKVFLQQQ 122
hordeinll QQPPFWQQOQPVLSQQQPCTQODQTPLLQEQODOMLLOVQIPFVHPSILQQLNPCKVFLQQQ 122
hordeiné QOPPFGLQQPILSQQQPCTPXQTPLPQGQLYQTLLQLQIPNVXPSILQQLXPCKVFLQQQ 157
hordein?7 QQPPFWQQOQOPILSQQOQPCTPQOTPLPQGQODOMLVQVQIPFVHPSILQQLNPCKVFLQQQ 179
hordeind @ @ @ —-c - oo oo e — - 0

hordein?9 QQPPEFWQQOQPVLSQQQPCTQDQTPLLQEQODOMLVQVQIPFVHPSILQQLNPCKVFLQQQ 122
hordein5 CSPVPVPQRIARSQOMLQQOSSCHVLQQQCCQQLPQIPEQFRHEAIRAIVYSIFLQEQPQQL 182
hordeinll CSPVAMSQRIARSOMLQQSSCHVLQQQCCQQLPQIPEQIRHEAVRAIVYSIVLQEQPLQL 182
hordeiné CSPVRMQQLIARSQOMLQQOSSCHVLQQQCCQQLPQIPEQFRHEAIRAIVYSIFLQEQPQQS 217
hordein?7 CSPVAMSQRIARSOMLQQSSCHVLQQQCCQQLPQIPEQLRHEAVRAIVYSIVLQEQSLQL 239
hordeind @ @ @ —c - - oo oo e — - 0

hordein9 CSPVAMSQRIARSQOMLQQOSSCHVLQQQCCQQLPQIPEQLRHEAVRAIVYSIVLQEQSLQL 182
hordein5 VEGVSQPQQQLWPQQVGQCSFQOPQPQOQVGQQQOVPQOSAFLQPHQIAQLEATTSIALRTL 242
hordeinll VQGVSQPQQOSQQOQVGQCSFQQOPQPQQO-GQQQQVPQSVFLQPHQIAQLEATTSVALRTL 241
hordeiné VOGVSQPQQOOLOOEQVGQCYFQQOPQPOQLGQPQOVPQSVFLQPHQIAQLEAXTSIALRTL 277
hordein?7 VQGVSQPQOOSQQOQQVGQCSFQQPQPQQ-GQRQOQVPQSVFLQPHQIAQLEATASIALRTL 298
hordein4d = W  —--------mmm - QOQQVPQSVFLOPHQIAQLEATTSIALRTL 30
hordein9 VQGVSQPQQOSQQOQVGQCSFQQOPQPQOXGQQQQVPQSVFLQPHQIAQLEATTSIALRTL 242

*k kkkkkk Khhkkkkkkkhkkkhkk .k .kkkkk

hordein5 PMMCSVNVPLYRILRXGVGPSVGV 266
hordeinll PRMCNVNVPLYDIMPPDFWH- - - - 261
hordeiné PTMCNVNVPLYDIMPFGVGTRVGV 301
hordein?7 PTMCSVNVPLYRIVPLAIDTRVGV 322
hordein4 PTMCSVNVPLYRIVPLAIDTRVGV 54

hordein9 PTMCSVNVPLYRIVPLAIDTRVGV 266

* kk  kkkkkk Kk

Figure S8. Multiple sequence alignment of all B-hordeins cleaved by the FvpP with identified
prolyl-specific cleavage sites marked in yellow. The X" at position 54 in hordein9 was marked
as prolyl-specific cleavage site, as some of the identified peptides contained a proline at that
position. Alignment performed using Clustal Omega [4].
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GQQEPYPIATSPHQPGQWQQPGQGQQGYYPSVTSPQQSGQGQQGYPSTTSPQQSGQGQQL
GQQEPYPIATSPHQPGQWQQPGQGQQGYYPSVTSPQQOSGQGQQGYPSTTSPQQOSGQGQQL
GQQETYPIATSPHQPGQWQQPGQGQQGYYPSVTSPQQOSGQGQQGYPSTTSPQQSGQGQQL
GQQETYPIATSPHQPGQWQQPGQGQQGHYPSVTSPQQSGQGQQGYPSTTSPQQOSGQGQQL
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GQGQOPGQGQQGYPSATFPQQPGOWQQGSYPSTTSPQQSGQGQQGYNPSGTSTQQPGQVQ
GQGQOPGQGQQGYPSATFPQQPGOWQQOGSYPSTTSPQQSGQGQQGYNPSGTSTQQPGQVQ
GQGQOPGQGQQGYPSATFPQQPGOWQQGSYPSTTSPQQSGQGQQGYNPSGTSTQQPGQVQ
GQGQOPGQGQQGYPSATFPQQPGQWQQOGSYPSTTSPQQSGQGQQOGYNPSGTSTQQPGQVQ
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QLGQGQQOGYYPIATSPQQPGQGQQOLGQGQQPGHGQQLVQGQQQOGQGQQGHYPSMTSPHQT
QLGQGQQOGYYPIATSPQQPGQGQOLGQGQQPGHGQQLVQGQQOGQGQQGHYPSMTSPHQT
QLGQGQQOGYYPIATSPQQOPGQGQQOLGQGQQPGHGQQLVQGQQQOGQGQQGHYPSMTSPHQT
QLGQGQQOGYYPIATSPQQPGQGQOLGQGQQPGHGQQLVQGQQOGQGQQGHYPSMTSPHQT
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hordeinl
hordeinil2

hordein3
hordein2
hordeinl
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PHQGQQTTVSPHQGQQTTVSPHQGQQPGEQPCGFPGQQTTASLHHGQQSNELYYGSPYHV 710
PHQOGQQTTVSPHQGQQTTVSPHQGQQPGEQPCGFPGQQTTVSLHHGQQSNELYYGSPYHV 710
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SVEQPSASLKVAKAQQLAAQLPAMCRLEGGGGLLASQ 747
SVEQPSASLKVAKAQQLAAQLPAMCRLEGGGGLLASQ 747
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Figure S9. Multiple sequence alignment of all D-hordeins cleaved by the FvpP with identified
prolyl-specific cleavage sites marked in yellow. No prolyl-specific cleavage sites were obtained
for hordein12. Black arrows indicate cleavage sites described by Fiedler et al. [6].Alignment
performed using Clustal Omega [4].
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Figure S10. Multiple sequence alignment of the remaining hordeins cleaved by the FvpP with
identified prolyl-specific cleavage sites marked in yellow. For comparison, the CD-active
peptide QPFPQPEQPFPW was also added. Black arrows indicate cleavage sites described by

- - - -PESQQPFISQSQQQFPQPOQPFPQRPLLPFTHPFLTFPDQL- - - LPQPPHQSFPQ-
QIVPQQPQQOPFPQQPQQOPFPQPQQOPFSWQPQQOPFLOPLOLXPLOAQQPFPLOPQLPFPQP

* kkkk . kk*k

——————————————— PPOSYPQPPLQPFPQPPQOKYPEQPQQPFPWQQPTIQLYLQQ- - -
QOPIGQQPKQPLLQOQOPQQOTIPQQPQQPFPLOPQOPFPQQOPQOPLPQQOPQQITISQQPQQPF

——————————————— QLNPYKEFLLQQCRPVSLLSYLWSKIVQQSSCRVMLQQCCLQLAQ
PLOPQQPFPQPQPFPQEQPQQAFPLOPQQOPFPEE---SEQITITQQPFPLQPQQLFPQQPQ

IPEQYKCTAIDSIVHAIFMQQGQRQGVQIVQQOQPQPQQVGQCVLVQGQGVVQPQQLAQME

QPLPQPQOPFRQLPKYI------------ IPQQP----- QQPFLLQPHQPQQP--YAQQD
AIRTLVLQSVPSMCNFNVPPNCSTIKAPFVGVVTGVGGQ 255
IWSDIA-------~-----——=—==-----~ LLG-------- 347
——————————————————————————————————————— 12

Shetty et al. [2]. Alignment performed using Clustal Omega [4].
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Figure S11. Superimposed structures of the An-Pep (PDB-ID: 7WAB, blue) and the SWISS-
MODEL predicted model of FvpP (black). The catalytically active amino acids were
highlighted in red for the An-Pep (S179, D458 and H491) and yellow for the FvpP (5194, D461
and H490). For clarification, the catalytically active amino acids were indicated with arrows of
the respective colors. The figure was created using Pymol [8].
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Figure S12. Multiple sequence alignment of the An-Pep (7wab.1.A, without signaling and
propeptide) and FvpP (Model 01, without signaling peptide). Mismatches are presented in
bold in the An-Pep-sequence. (Predicted) Secondary structures are indicated in purple for fi-
sheets and green for a-helices. Catalytically active amino acids were highlighted with red
rectangles. The alignment was generated by SWISS-MODEL [7].



Table S1. gi-numbers of the a-gliadins identified in the wheat samples.

a-gliadin Enzyme Substrate gi-number
1 FvpP Gluten 147883552

2 FvpP Gliadins 147883554

3 FvpP a-Gliadins 401787284

4 FvpP a-Gliadins 421932462

5 FvpP a-Gliadins 421932500

6 FvpP a-Gliadins 513129892

7 An-Pep a-Gliadins 401787284

8 An-Pep a-Gliadins 147883554

9 An-Pep y-Gliadins 421932488

10 FvpP Gluten 283476402

11 FvpP Gliadins 421932480

12 FvpP a-Gliadins 421932466

13 FvpP a-Gliadins 401787290

14 An-Pep Gliadins 147883566

15 An-Pep a-Gliadins 147883548

16 FvpP Gluten 147883554

17 FvpP a-Gliadins 401787284
Schulz et al. - 21932416 [1]

Table S2. gi-numbers of the secalins identified in the rye samples.

Secalin Enzyme Substrate Kind of secalin gi-number
1 An-Pep  Prolamins w-Secalin 2145025
2 An-Pep  Prolamins 75k y-Secalin 311554174
3 An-Pep  Prolamins w-Secalin 2145025
4 FvpP Prolamins w-Secalin 229610198
5 FvpP Prolamins 75k y-Secalin 311554174
6 FvpP Prolamins  Secl precursor 21204
7 FvpP Prolamins w-Secalin 229610190
8 FvpP Prolamins Secl precursor 21202
9 FvpP Prolamins 75k y-Secalin 311554180
10 FvpP Glutelins  Secalin precursor 11493665

11 FvpP Glutelins  Secalin precursor 11493665

No secalins were identified in the hydrolysates from the gluteline fraction that were prepared using An-
Pep.

Table S3. gi-numbers of the hordeins identified in the barley samples.

Hordein  Enzyme Substrate Kind of hordein gi-number
1 FvpP Glutelins D-hordein 326522222
2 FvpP Glutelins D-hordein 30421167
3 FvpP Glutelins D-hordein 30421167
4 EvpP Prolamins B-hordein 530093
5 FvpP Prolamins B-hordein 224386
6 FvpP Prolamins B-hordein precursor 922538239
7 FvpP Prolamins B3-hordein 1779397018
8 FvpP Prolamins  Putative y2-hordein, partial 34365052
9 FvpP Prolamins B-hordein 224385



10 FvpP Prolamins C-hordein 893242

11 FvpP Prolamins Truncated B-hordein 255348356

12 FvpP Prolamins D-hordein 392514929
No hordeins were identified in the hydrolysates that were prepared using An-Pep.
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