The N-glycan processing enzymes d-mannosidase and B-D-N-acetylhexosaminidase
are involved in ripening-associated softening in the non-climacteric fruits of

capsicum
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Supplementary Fig. S1. Purification of capsicum a-man. Chromatograms show elution profile
during different column chromatography. Fractions with enzyme activity were resolved on 12.5
% SDS-PAGE. M depicts molecular weight marker (kDa- 97.4, 66.2, 45, 31, 21.5, 14.4). (A) Q-
sepharose ion-exchange chromatography. Elution was carried out with 0.05, 0.10 and 0.15 M
NaCl as depicted by arrows. Enzyme activity was detected in the unbound fractions. (B)
Sephadex G100 gel filtration chromatography.
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Supplementary Fig. S2. Purification of capsicum B-hex. Chromatograms show eclution profile during
different chromatography. Fractions with enzyme activity were resolved on 12.5 % SDS-PAGE. M
depicts molecular weight marker (kDa- 97 4, 66.2, 45, 31, 21.5, 14.4). (A) DEAE sepharose ion exchange
chromatography. Bound proteins were eluted with increasing gradient of salt (upto 1 M NaCl). p-Hex
was eluted with 120 mM NaCl. (B) ConA sepharose affinity chromatography. 8-Hex was eluted with 50
mM a-D-methylmannopyranoside. (C) Sephadex G100 gel filtration chromatography.
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Supplementary Fig. S3. Biochemical characterization of capsicum a-man and B-hex. (A) Optimum
pH for the activity and stability of a-man. (B) Optimum pH for the activity and stability of B-hex.
(C) Effect of temperature on a-man activity. (D) Effect of temperature on B-hex activity. (E) Effect
of temperature on a-man stability. (F) Effect of temperature on B8-hex stability.
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Supplementary Fig. S4. Capsicum a-man and B-hex are glycoproteins. Purified proteins
were resolved on 12.5 % SDS-PAGE and stained for the glycoprotein (PAS staining) as well
as Coomassie Brilliant blue. +ve denotes positive control (horseradish peroxidase), -ve
denotes negative control (soybean trypsin inhibitors). M is marker (kDa). (A) a-man. (B) 8-
hex.



gi1]22326796| ref|NP_196902.2]
gi 79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
911115485699 | ref|NP_001067993.
011108864437 gb]ABG22500.1]
gi]15231611|ref|NP_189306.1|
gi1]92886171|gb]ABE88173.1

gi 22326796 | ref|NP_196902.2]
gi]79327811|ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi 115485699 | ref|NP_001067993.
gi]108864437|gb]ABG22500.1]

gi 15231611 | ref|NP_189306.1]
gi 92886171 |gb|ABES8173.1

gi]22326796 | ref|NP_196902.2]
gi 79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699 | ref|NP_001067993.
gi]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171|gb|ABE88173.1

gi]22326796 | ref|NP_196902.2]
gi]79327811|ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi]115485699] ref|NP_001067993.
gi]108864437|gb]ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171]|gb|ABE88173.1

gi 22326796 | ref|NP_196902.2]
gi]79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699 | ref|NP_001067993.
gi1]108864437|gb|ABG22500.1]
gi]15231611 | ref|NP_189306.1]
gi1]92886171|gb|ABE88173.1

gi | 22326796 | ref|NP_196902.2]
gi | 79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi 115485699 | ref|NP_001067993.
gi]108864437|gb]ABG22500.1]

gi 15231611 | ref|NP_189306.1]
gi]92886171|gb|ABE88173.1

91122326796 ref|NP_196902.2]
gi 79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi]115485699| ref|NP_001067993.
gi1]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171|gb|ABE88173.1

Multiple sequence alignment

---------------------------------- MDLAKFLCWIVLLLGI
---------------------------------- MDLAKFLCWIVLLLGI
------------------------------- MKDMAKCE IWFL 1 LMLCGL
——————————————————————————————— MKNMGKFE IWFL I LMVCGL
------------------------------ MGASAARLAALLLLLLAAAA
------- EXPRESSEDRYZASAT --—- I VAMGASAARLAALLLLLLAAAA
————————————————————————————————— MAVKCFSLYLILAAIVI
PUTAT IVEMED I CAGTRU-NCATULAMRSTGTLAAADSLYVLFLLLICYY

SLVESRYMVYNTSHT IVPGKLNVHVVPHSHDDVGWLKTVDQYYVGSNNSI
SLVESRYMVYNTSHT IVPGKLNVHVVPHSHDDVGWLKTVDQYYVGSNNS I
-VVEAKYMVYNTSQS I VKGKLNVHLVPHSHDDVGWLKT IDQYYVGSNNSI
WVVEAKYMVYNTSQG I VSGKLNVHLVPHTHDDVGWLKTVDQYYVGSNNS I
AVGECVY IPYNTSAGVVGGKLNVHVVPHTHDDVGWLKTVDQYYVGSNNSI
AVGECVY IPYNTSAGVVGGKLNVHVVPHTHDDVGWLKTVDQYYVGSNNSI
GGVTSEYIEYNTKPRIVPEKINVHLVPHSHDDVGWLKTVDQYYVGSNNSI
GTIVSAYTKYNTGAGIVKGKLNVHLVPHSHDDVGWLKTVDQYYVGSNNSI

* Fokk - =Kk - kkK -

QVACVQNVLDS 1 VPALLADKNRKF 1 YVEQAFFQRWWNEQSEE I KR IVKEL
QVACVQNVLDS IVPALLADKNRKF I YVEQAFFQRWWNEQSEE I KR IVKEL
QGACVENVLDSMVPALLADKNRKF I YVEQAFFQRWWRNQSPEIQSTVRQL
QVACVQNVLDSL IPALLADKNRKF 1 YVEQAFFQRWWRNQSPGMQSTVKQL
QGACVQNVLDSLVPALLKDENRKFVYVEQAFFQRWWRQQSDMIKD IVKGL
QGACVQNVLDSLVPALLKDENRKFVYVEQAFFQRWWRQQSDMIKD IVKGL
RGACVQNVLDSVIASLLDDENRKF 1'YVEMAFFQRWWRQQSNAKKVKVKKL
QGACVENVLDS IVFSLQKDPNRKFVFAEMAFFHRWWVEQSPE 1 QEQVKRL

- ek e kA - - =k * Kkkhk - - Kk hkk-kkk =Kk - B

IHSGQLEL INGGMCMHDEAAPHY I1DMIDQTTLGHRF I IREFNVTPR IGWQ
IHSGQLEL INGGMCMHDEAAPHY 1DMIDQTTLGHRF I IREFNVTPRIGWQ
INSGQLEF INGGWCMHDEAATHY IDMIDQTTLGHRY IKQQFNIAPR 1GWQ
VNSGQLES INGGWCMHDEAATHY IDMIDQTTLGHKY IKQQFNVTPRIGWQ
I STGRLEL INGGMCMHDEATVHY IDMIDQTTLGHRF IKEEFGQIPR IGWQ
I STGRLEL INGGMCMHDEATVHY 1DMIDQTTLGHRF IKEEFGQIPR IGWQ
VDSGQLEF INGGMCMHDEATPHY IDMIDQTTLGHQF IKTEFGQVPRVGIWQ
VAAGQLEFVNGGIICMHDEATVHY IDMIDQTTLGHRF IKDQFNTTPRAGIQ

s omkmkk askkk el L *hk Kk

IDPFGHSAVQAYLLGAEVGFD-SVFFGRIDYQDREKRYKEKTLEVIWRGS
IDPFGHSAVQAYLLGAEVGFD-SVFFGRIDYQDREKRYKEKTLEVIWRGS
IDPFGHSAVQAYLLGAEVGFD-SLFFGRIDYQDREKRKIEKSLEVIWRGS
IDPFGTFCCSG IPSGSKGW IRLSFLWDALTTKDREKRKIEKSLEVIWRGS
IDPFGHSAVQAYLLGTEVGFD-AFYFFRIDYQDRDTRKGTKELEVVWRGS
IDPFGHSAVQAYLLGTEVGFD-AFYFFRIDYQDRDTRKGTKELEVVWRGS
IDPFGHSAVQAYLLGAEFGFD-SLFFARIDYQDRAKRLREKTLEVIWQGS
IDPFGHSAVQGYLLGAELGFD SVHFARIDYQDRAKRKSDKSLEVIWRGS

FokKkk Hom - i * FoKkk = - kok

KSLGSSSQIFAGAFPTNYEPPPGGFYYEITDD-SPVVQDDPDLFDYNVQE
KSLGSSSQIFAGAFPTNYEPPPGGFYYE I TDD-SPVVQDDPDLFDYNVQE
KSLSSSTQIFSGAFPQNYEPPSK-FYFEVNDDNSLPVQDDVNLFDYNVQE
KSLSSSTQIFSGAFPQNYEPPSK-FYFEVNDDNSLPVQDDVNLFDYNVQE
KTFGSSADIFAGIFPKNYEPPPGQFYFEVDDT-SP IVQDDPLLFDYNVEQ
KTFGSSADIFAGIFPKNYEPPPGQFYFEVDDT-SP IVQDDPLLFDYNVEQ
KSLGSSSQIFTGVFPRHYDPPEG-FTFEINDV-SAP IQDDPLLFDYNVQE
KTFGSSAQIFANTFPVHYSAPHG-FNFEVSGD-FVPLQDDPLLFDSNVEQ

Kmm Kke kA *ho -k ok * =k aiokad Fhk ke -

RVNAFVAAALDQANITRINHIMFTMGTDFRYQYAHTWYRQMDKL IHYVNL
RVNAFVAAALDQANITRINHIMFTMGTDFRYQYAHTWYRQMDKL IHYVNL
RVNDFVAAALSQANITRTNHIMWTMGTDFKYQYAHTWFRNMDKF IHYVNQ
RVNDFVAAALSQANITRTNHIMWTMGTDFKYQYAHTWFRNMDKL IHYVNQ
RVDDFVAAATAQANI TRTNHVMFTMGTDFKYQYAESWFRQMDKL IHYVNK
RVDDFVAAATAQANI TRTNHVMFTMGTDFKYQYAESWFRQMDKL ITHYVNK
RVNDFVAAALAQVNVTRTNHIMWLMGTDFRYQYAYSWFRQ IDKF IHYVNK
RVKDF IDAAITQANVTRTNHIMWTMGDDFQYQYAESWFKQMDKL IHYVNK

B Fom K= K Fomkk Kk ek e ok ke kkkh =k e o e -k = ek

116
116
118
119
120
139
117
149

166
166
168
169
170
189
167
199

215
215
217
219
219
238
216
248

264
264
266
268
268
287
264
296

314
314
316
318
318
337
314
346



gi|22326796 | ref|NP_196902.2]
gi]|79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi 115485699 | ref|NP_001067993.
gi1]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306.1|
gi]92886171|gb|ABES8173.1

gi 22326796 | ref|NP_196902.2]
gi]79327811|ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699 | ref|NP_001067993.
gi]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171|gb|ABE88173.1

gi | 22326796 | ref|NP_196902.2]
gi 79327811 ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi | 115485699 ref|NP_001067993.
gi | 108864437 | gb|ABG22500.1 |
gi|15231611 | ref|NP_189306.1]
gi]92886171|gb|ABES8173.1

gi]22326796| ref|NP_196902.2]
gi 79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699 | ref|NP_001067993.
gi1]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi]92886171|gb]ABE88173.1

gi 22326796 ref|NP_196902.2]
gi]79327811|ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi 115485699 | ref|NP_001067993.
gi ] 108864437 |gb|ABG22500.1 |
gi]15231611|ref|NP_189306.1]
gi]92886171|gb|ABE88173.1

91122326796 ref|NP_196902.2]
gi]79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699 | ref|NP_001067993.
gi]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171|gb|ABES8173.1

gi 22326796 ref|NP_196902_2]|
gi]79327811|ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi|115485699 | ref|NP_001067993.
gi]108864437|gb]ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171]|gb|ABE88173.1

DGRVNAFYSTPS1YTDAKHAANEAWPLKTEDYFPYADRINAYWTGYFTSR
DGRVNAFYSTPS1YTDAKHAANEAWPLKTEDYFPYADR INAYWTGYFTSR
DGRVNALYSSPS1YTDAKYALDESWPLKTGDYFPYADRINAYWTGYFTSR
DGRVNALYSSPS1YTDAKYALDESWPLKTDDYFPYADRINAYWTGYFTSR
DGRVNALYSTPS1YTDAKHAENVPWPLKTNDFFPYADNPNAYWTGYFTSR
DGRVNALYSTPS1YTDAKHAENVPWPLKTNDFFPYADNPNAYWTGYFTSR
DGRLNVLYSTPS1YTDAKYAANESWPLKTDDFFPYADKPNAYWTGYFTSR
DGRVNALYSTPSIYTDAKNAANQLWPLKTDDYFPYADGANAYWTGFFTSR
*** * -**-
PALKRYVRVMSAYYLAARQLEFFKGRSQKG PNTDSLADALAIAQHHDAV
PALKRYVRVMSAYYLAARQLEFFKGRSQKG-PNTDSLADALATAQHHDAV
PALKLYVRMMSGYYLAARQLEFFKGRSETGGPTTEVLADALAIAQHHDAV
PALKLYVRMMSGYYLAARQLEFFKGRIETG-PTTEILADALAITAQHHDAV
PALKRYVRVMSGYYLAARQLEFFKGRSNSD-LTTDSLADALALAQHHDAV
PALKRYVRVMSGYYLAARQLEFFKGRSNSD-LTTDSLADALALAQHHDAV
PAFKKYVRDLSGYYLAARQLEFLRGRDSSG-PTTDMLADALATAQHHDAV
PALKRYVRILSGYYLAARQLEFFAGKRSTL DDTFGLGDALGIAQHHDAV

Fkomk Khk -k kkkkkkkkhk - k- F kK mkkkkkkk

SGTSKQHVANDYAKRLAIGYVEAESVVATSLAHLTKVDPT---LNP--TF
SGTSKQHVANDYAKRLAIGYVEAESVVATSLAHLTKVDPT---LNP--TF
SGTSKQHVADDYAKRLF IGYKQAED I VSNSLACMVEPASASGCKNPR INF
SGTPKQHVADDYAKRLF IGYKQAEDLVSNSLACMVESASASGCKNPQINF
TGTEKQHVANDYAKRLSIGYTQAEKLVSSSLSCLSQSGSKSHCPSQTTNF
TGTEKQHVANDYAKRLSIGYTQAEKLVSSSLSCLSQSGSKSHCPSQTTNF
SGTQRQHVAADYALRLSMGYLQAEKLVASSLSFLSAAKSSTEKKNPGTKF
TGTAKQHTTDDYAKRLAIGASKAEVVVSTSLAVLASKKSGDQRSALASAF

Sk akk - kkk kk -k SkKh k- Khk- -

QQCLLLNISYCPSSEVNLSDGKSL IVLAYNPLGWKRVD IVRLPVVGGDVS
QQCLLLNISYCPSSEVNLSDGKSLIVLAYNPLGWKRVDIVRLPVVGGDVS
KQCPLLNISYCPPTEADLAPGKKLVVVVYNALGWKRTDVVR IPVVNKNVI
KQCPLLNISYCPPTEADLAPGKKLVVVVYNALGWKRTDVVRIPVVNKNVI
EQCPLLNITYCPPSEMDLSQGKSLVVLVYNSLGWKREDVLRIPVISDSIV
EQCPLLNITYCPPSEMDLSQGKSLVVLVYNSLGWKREDVLRIPVISDSIV
QQCPLLNISYCPASEARLLSGKSLVVVVYNSLGWKREEVVRVPVSSENVI
SQCQLLNISYCPPTEDSIPQAKDLVVVVYNPLGWNRTDIVRIPVNEANLV

_Fh kkkk mkkk -k - U Kmkm kk kkk-k - - mk-kk

VHDSEGHEVESQLVPFTDEYVALRKYHVEAYLGQSPTQVPKYWLVFSVTV
VHDSEGHEVESQLVPFTDEYVALRKYHVEAYLGQSPTQVPKYWLVFSVTV
I1QDSTGKEIESQLLPIVKASTAIRNYYATAYVGESPTSSPRYWLVFTATV
VEDSTGKEIESQLLPIVKESIVIRNYYAAAYFGESPTSSPKYWLVFTATV
VHDSEGREVESQLLP IANASLYMREKHVKAYLGMLPAAKPKFWLAFPVSV
VHDSEGREVESQLLP IANASLYMREKHVKAYLGMLPAAKPKFWLAFPVSV
VKDASGKEVVFQLLPLSEIALRIRNEYVKAYLGRSPRDTAKHVLAFTASV
VKDSSGNKVEVQYVDVDDVTTDLRKLYVKAYLGLRPKQAPKYWLLFQVSI

s ke k= k- Sk - Kk X

PPLGFTTYTISTAKKTDGYSSKSYVSNILKGEQS I INIGHGHLKLSFSTD
PPLGFTTYTISTAKKTDGYSSKSYVSN ILKGEQS I INIGHGHLKLSFSTD
PPLGFNSY I 1 SSGKQAVAAS I PQSFYKTDGSQSDV I EVGPGNLKLLYSAN
PPLGFSSYVITSGKQAVAAS I PQTFYKTDGSQSDAVEVGPGNLKLLYSAN
PPLGFNTYFISSGKKSASVSLMSTLHSSQGSENSNMQ 1 GQGQLKLQYNAA
PPLGFNTYF I SSGKK--SVSLMSTLHSSQGSENSNMQ I GQGQLKLQYNAA
PPLGFSSYVISDTGRTARGLSASYVTS--GSMNQNVEVGQGNLKLRYSEE
PPLGWSTYF I SKAAG—-KG I RRKGDLSHLNSKNGEN 1D 1 GPGNLKMSFSST

Fokdk - mk - sk k-kk- -

QGTAINYVNGRTSMTEPVKQTFSYYSAYNGSNDKEPL I1PQNSGAYVFRPN
QGTAINYVNGRTSMTEPVKQTFSYYSAYNGSNDKEPL I1PQNSGAYVFRPN
GGKFTQYFNKRNQVRSSLEQSFSYYSADDGSKDAYKD I-QASGAYVFRPN
GAKFTQYFNKRNQVRSSLEQSFSYYSADDGSKDDYKD I -QASGAYVFRPN
G-ALSLYSNSKTQVEANFEQKYKYY IGQDGNGSD----PQASGAY I FRPN
G-ALSLYSNSKTQVEANFEQKYKYY IGQDGNGSD----PQASGAY IFRPN
GVKITRHLSTKNQVTA--EQSYAYY IGSNGTDKD----PQASGAYVFRPD
SGQLKRMYNFKTGVNIPIQQSYFRYGSSEGDNTDS————QASGAYIFRPS

-k - *okkkok e kokk

364
364
366
368
368
387
364
396

413
413
416
417
417
436
413
445

458
458
466
467
467
486
463
495

508
508
516
517
517
536
513
545

558
558
566
567
567
586
563
595

608
608
616
617
617
634
611
644

658
658
665
666
662
679
655
690



gi|22326796 | ref|NP_196902.2]
gi 79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi 115485699 | ref|NP_001067993.
gi1]108864437]gb]ABG22500.1]
gi]15231611|ref|NP_189306.1|
gi|92886171|gb|ABES8173.1

gi 22326796 ref|NP_196902.2]
gi 79327811 ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
911115485699 | ref|NP_001067993.
gi 108864437 |gb|ABG22500.1]

gi 15231611 ref|NP_189306.1]
gi]92886171|gb|ABE88173.1

gi|22326796 | ref|NP_196902.2]
gi]|79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi | 115485699 ref|NP_001067993.
gi]108864437|gb|ABG22500.1]
gi]15231611|ref|NP_189306-1]
gi|92886171|gb|ABES8173.1

gi 22326796 ref|NP_196902.2]
gi]79327811| ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
01115485699 | ref|NP_001067993.
gi]108864437|gb]ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi]92886171|gb|ABE88173.1

gi]22326796| ref|NP_196902.2]
gi]79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699 | ref|NP_001067993.
gi1]108864437|gb|ABG22500.1]
0115231611 | ref|NP_189306.1]
gi]92886171|gb]ABES8173.1

9122326796 ref|NP_196902.2]
gi]79327811|ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)
gi1]115485699| ref|NP_001067993.
gi]108864437|gb]ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi1]92886171|gb|ABE88173.1

gi]22326796 | ref|NP_196902.2]
gi|79327811 | ref|NP_001031878.1
Capsicum (GU356594)

Tomato (EU244853)

gi 115485699 | ref|NP_001067993.
gi]108864437|gb]ABG22500.1]
gi]15231611|ref|NP_189306.1]
gi|92886171|gb|ABES8173.1

GTFPINPEGQVPLTVIHGPLVDEVHQQINPWISQITRVYKGKEHVEVEFI
GTFPINPEGQVPLTVIHGPLVDEVHQQINPWISQITRVYKGKEHVEVEF I
GSFPIHPEGKVPAT ILRGPLLDEVHENINSWIYQITRVYKEKEHVEVEFT
GSFPIHPEGKVPAT ILRGPLLDEVHQNINSWIYQITRVYKEKEHVEVEFT
GTVPIKTDGQVPLTVLRGSILDEVHQQINPWIYQINRVYKGKDYVETEFI
GTVPIKTDGQVPLTVLRGS ILDEVHQQINPWIYQINRVYKGKDYVETEFI
GVLPIKSKEEAQLT IVQGPLFDEVHQELNSWISQITRVYKGKNHAEIEFT
ESSPTIVSRSVPFKVIRGPLVDEVHQKFNSWIYQVTRLYKGKDHAEIEYT

sonk o Kkkke - -k Kkk ke Kekk k-- Kk k-

VGNIPIDDGIGKEVVTQISSSLKSNKTFYTDSSGRDY IKRIRDYRSDWKL
VGNIPIDDGIGKEVVTQISSSLKSNKTFYTDSSGRDY IKRIRDYRSDWKL
VGPIPIDNGIGKELVTQIQTDIKSNKTFYTDSNGRDFLKRIRDYRADWDL
VGPIPIDNGIGKELVTQIQTDIKSNKTFYTDSNGRDFLKRVRDYRADWDL
VGP IPVDDGNGKELSTEVVTNMATNKTFYTDSSGRDF IKRIRDYRSEWK I
VGP IPVDDGNGKELSTEVVTNMATNKTFYTDSSGRDF IKRIRDYRSEWK 1
IGPIPADDGISKEIITKLTTTMKTNGTFYTDSNGRDF IKRIRDFRTDWDL
IGPIPTDDGVGKEVITRMTANMVTNKEFYTDSNGRDFLKRVRDHREDWPL
DVNQP TAGNYYP INHG I YLQDSKKEFSVMVDRAFGGSS1VDGQVELMLHR
DVNQPTAGNYYP INHG 1 YLQDSKKEFSVMVDRAFGGSS I VDGQVELMLHR
QVNQPAAGNYYP INLG IFLKDDSNEFSVLVDRSVGGSSLVDGQLELMLHR
QVNQPAAGNYYP INLGLFLKDNNNEFSVLVDRSVGGSSLVDGQLELMLHR
EVHQP IAGNYYPVNLG I YVEDGSRELS ILVDRSVGGAS IKDGQ IELMLHR
EVHQPIAGNYYPVNLG ' YVEDGSRELSILVDRSVGGAS IKDGQIELMLHR
QVYQPVAGNYYPLNLG I'YMQDKTSELSVLVDRAVGGSSLENGQIELMLHR

QVTQPVAGNYYPLNLG 1 YTKDKKSEFSVLVDRATGGAS IKDGEVELMLHR
RLLLDDSRGVAENLNETVCVQDK----- CTGLTIQGKYYYRIDPYGEGAK
RLLLDDSRGVAENLNETVCVQDK—----- CTGLTIQGKYYYRIDPYGEGAK
RLLHDDGRGVAEALNETVCALGK----- CMGLTVQGKYY IRIDSLGEGAK
RLLNDDGRGVAEALNETVCALGK----- CMGLTVQGKYY IR IDSLGEGAK
RLLHDDGRGVAEALNETTCFDNQ----- CEGLVIQGKYYLKIDPQGEGAR
RLLHDDGRGVAEALNETTCFDNQ----- CEGLVIQGKYYLKIDPQGEGAR
RMQHDD IRGVGEILNETVCLPEG----- CKGLTIQGKFYVQIDKPGDGAK

RLIEDDGRGVGEPLDEQVCIAKADNNSTCDGLTVRGNYY IGIHNVGAGSR
WRRTFGQE1'YSPLLLAFAQQDDGKPMSFGAASFSGIDPSYSLPDNVALLT
WRRTFGQEI'YSPLLLAFAQQDDGKPMSFGAASFSGIDPSYSLPDNVALLT
WRRSFGQE1'YSPLLLAFTEQDGDKFTKFPVPTFTWIDPSYSLPDNVALIT
WRRSFGQE1YSPLLLAFTEQDGDKFTKFPVPTFTGMDPSYSLPDNVALIT
WRRTFGQE1YSPLLIAFAEQDGGNWVNSHVTKFSAMDPAYSLPDNVALLT
WRRTFGQEIYSPLLIAFAEQDGGNWVNSHVTKFSAMDPAYSLPDNVALLT
WRRTFGQEIYSPLLIAFTEQEGDSWINSHKTTFSAFEPSYSLPKNVALLT
WRRTTGQEIYSPILLAFTHEKSKNWKSSHLTKGTLMDPNYSLPPNVALIT

Fokkm dkkkkkk ek mkke - sk kdkok kkk- -k

LQELDDGNVLLRLAHLYEVEEDKELSGVASVELKKLFPGKKIGKLTEMSL
LQELDDGNVLLRLAHLYE-==========—— e e oo ——
LQELEDHTVLLRLAHLYEVDEDKDLSTKAIVELKRLFPKRKINKIKEMSL
LQELEDHTVLLRLAHLYEVDEDKDLSTKASVELKRLFPKRKINKIREMSL
LQELEDGTVLLRLAHLYEAGEHKDLSALASVDLKRVFPDKKIVKIVETSL
LQELEDGTVLLRLAHLYEAGEHKDLSALASVDLKRVFPDKKIVKIVETSL
LQELENGEVLLRLAHLFEVGEDSEYSVMAKVELKKLFHNKKIREVKETSL
LEELDGGIVLLRLAHLYEPNEDAQYSALAKVELKKLFATKT IKELKEVSL

Hom K - Fhk kA hhk -k

SANQERSTMEKKRLVWKVEGEGSYGEEKKAKRGRE IDPRKLEMELYPMEI
SANQEREEMEKKRLKWKAEAPS---DSQDVPRGGPVDPTKLVVELAPMEI
SANQERVEMEKKRLKWKAEAPS---DLRDVARGGPVDPTKLMVELAPMEI
SANQERSAMEKKRLKWKVEGPP---ADEK1VRGGPVDPSKLVVDLGPMEI
SANQERSAMEKKRLKWKVEGPP---ADEK1VRGGPVDPSKLVVDLGPMEI
SGNQEKAEMEKRRL IWKVEGSAG----EEVKRGEAVDAEKLVVELVPMEI
SANQEKSEMKK--MTWKVEGDKG--QEPQAVRGSPVSTSDFVVELGPMEI
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gi | 22326796 | reF|NP_196902 2] RTVL IHLELPSSHSRINRFDA-- 1024
gi|79327811 | ref|NP_001031878.1 —————————mmmmmmmm

Capsicum (GU356594) RTFVINLGQSSPAPGGWKSHMSL 1030
Tomato (EU244853) RTFVIDLSQS--VPEGWKSHMSL 1029
gi 115485699 | ref |NP_001067993 . RTFLINFAPQSGKQLM-—=———- 1020
i | 108864437 | gb | ABG22500. 1] RTFLINFAPQSGKQLM===--—— 1037
gi | 15231611 | ref|NP_189306.1] RTLLIKFDDQIEMVGDKEQQHRL 1019
gi]92886171|gb|ABEBS173. 1 RTFLLEF———————mmmmmme 1043

Supplementary Fig S5. Multiple sequence alignments of a-man proteins from different plant species
using Clustal W (EBI tool). Following are the plant species used in the alignment with their
corresponding accession number. ldentical amino acid residues are depicted as *, while conserved
and semiconserved substitutions are marked as : and ., respectively. Dashed lines represent gaps
inserted for optimal alignment of the sequences. NP_1969022: Arabidopsis thaliana, NP_001031878:
Arabidopsis thaliana, NP_189306: Arabidopsis thaliana, NP_001067993.1: Oryza sativa (Japonica),
ABES88173: Medicago truncatula.
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Multiple sequence alignment

----------- MAVS-—--—-—-—--DKALFSIVFLFTAFVSS I SASESQS--
------------------------- MLLQLLFLFLFFPFSTTS--——-——
-------- MLTLSKF-==-——=—HVILIPILFFITLLSPLFSIALP----
----------- MRGE-----—--KTFSFFLLLFFILISQTTATNYP----
----------- MRGD-----——-TTFPFILSLFVIFITQTIATNYP—---
----------- MAAL -—---—--PAYLLLLLL ILVILRPAAAPGAASQPP
----------- MATK---—-—-—--NGGFVALLLLLSFLLSSPLPARCDAP-
----- MAVPYHFSSF--—---—--VFVFTLICALGVSLGFNSTSDLDDS-
------- MPPKLLTY-----—-L I LALLAASAAAARRHPSPASSAAAGE-
----------- MAQA---—-—-—---LSLGLLL--AFLAIQSC-1AIELTD-
----------- MAPA-—-—-—---MALRLLVVVAVAAVVSCAVAADEGS-
---------- MRGSG—-——----——AKIAGVLPLFMLF IAGT ISAFEDIE-
------------- QINVWPKPRTFSWPSP-QASLLSPNFSITSP-----N
-------------- LNIWPKPRNLTWTPPHQTTLLSSTFTITTTTLH--H
-------------- INIWPKPRFLSWPQH-KAIALSPNFT I LAP-—---E
-------------- INVWPKPTTELWPNP-KS I FLSTNFT I SHP-—-—-Y
-------------- INVWPKPTTFNWPNP-K IHLPLPNFT I SHP-—---T

TSEPHLPPPLLAQKVQVWPKPTS ISWPSA-VYAPLSPSFSVRAVL----S
———————————— LPVNVWPKPTSMSWAEPHMAVRVSSSFHVVAPS----G
_____________ LVYLWPLPSEFTFGEDVLAVDPDLSLAVGGDGGN--~-
_____________ PVYLWPLPRNFTSGSRTLLVDPDLALDGQGPGG---A
_____________ HIDLWPMPTSVSHGTQRLYVSKDITMSMEGSTYPD-G
_____________ VVEVWPMPATASKGGQTLHVSRELRMTAEGSKYAD-G

————————————— RLRIWPLPAQVSHGGRRMYLSGDFKLVTEGSKYGD-A
HQHLSSAVARYLRLILTEHHHPLVTPTVNITG--—===—=——- PPLETLT
NNHLTAAISRYTNL IKTEHNHPLIPPKTNLSNNL————————- PPLQTLT
HQYLSASVTRYHNLIRSENYSPLISYPVKLMKR========—~ YTLRNLV
HRYLTPAVDRYRHLILSEHHRPIITPAINLTSS-——————-—- IPLQSLV
HRYLTPTVYRYRRLILSEHYRHIITPSINLTSS-—===—=-—- TPLQHLI
HPSLRQAVAFYTRL IRAERHAPLVPPANYTLSR-—-——————- VPVRTLT
NAHLLSAARRYAALLLAERYRPLVTPAVNVTAGGAGAGAAGRGAELGYLT
—————————————————————————————— MVE------—---YDITSLK
SDIVREAFLRYRGI IFKHSTRFSK---FRGRSM===—===——- YDISKIR
AAAVAEAFERYRSLVFSPWAHAAR---NASGG—--——————-—— YDVGKLT
KGILKDAFQRVVDLMKLNHVVDG—---- ANPSS-————————- FVLTGVN
EAILKDAFQRMVTLIELDHVING----- SSQGL--=——————- PLLAGVN
SGILKEGFDRMLGVVRLSHVISGDRNSSGTGGS—==—===—-- ALLQGLH
1 1VSDLAAPLHHGVDESYTLIVP-RGG-=---- AANLTAATVWGAMRGLE
ITITNPNTELNHATDESYTLHIT-TP-=————- TATLTAVTSWGAMHGLE
VTVTDFSLPLHHGVDESYKLSIP-1GSF----- SAHLLAHSAWGAMRGLE
I1SVSDVTSPLAHGVNESYSLSTPSDGSA-——-- SAY ISAATVWGAMRGLE
ISVSDVTSPLSHGVNESYSLSTP-NGSS—---- AAY ITAGTVWGAMRGLE
LSVSDPDVPLGPAVDESYTLSVLPDSG-—---- SADISAATPWGAIRGLE
LAVSDLHAPLQHGVDESYALEILPAGA-—---- AATVTAATAWGAMRGLE

I1VVHSDSEELQLGVDESYTLMVSKKN-EQSIVGAATIEANTVYGALRGLE
I 'VHSDSEMLQLGVDESYSLLVAKND-DHS 1 IGEATIEANTVYGALRGLE
VVVASADEKLELGVDESYT1YVAAAGGVNSIVGGAT IEANT IYGAIRGLE
VVVHSPEDELKFGVDESYNLSVPTAG----YPLRVQIEAQTVFGALHALQ
VVVHLPGDELNFGVDESYNLSVPATG----SPIYAQIEAQTVFGALHALE
VI 1SSSTDELEYGADESYKLVVPSPE----KPSYAQLEAKSVYGALHGLQ
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TFSQIVWGDP—————-— LRVATGLFVWDSPLFGHRGVMLDTSENYYGVED
TFSQLAWGNP—-=—=—--— TRVAVNVRVNDAPLFGHRGIMLDTSRNYYPVKD
TFSQMIWGTSP---—- DLCLPVGI1Y1QDSPLFGHRGVLLDTSENYYGVDD
TFSQLVYGNP—==——-- TRVSAGVY IHDLP IFTHRGVMLDTSRNFYGVDH
TFSQLVYGNP——————— TRVAAGVY ISDLPIFTHRGVMLDTSRNFYGVDD

TFSQLAWAGGGAASGGQP IVPSGIEISDRPHFTHRGILLDT.

NFYPVRD

TFSQLAWWCGRER---AVLVAAGVRVEDRPLYPHRGLMLDTGRTYFPVAD
TFSQLCAFDY ITK--SVQI'YKAPWY IQDKPRFGYRGLLIDTSRHYLPIDV
TFSQLCAFDYGTK--TVQVYNAPWY IQDKPRFVYRGLMLDTSRHYLP 1DV
TFSQLCVENYDTK--NVEVRHAPWY I EDEPRFAFRGLLLDTSRHFLPVDV
TFSQLCYFDFTSK--LIELISAPWRISDTPRFPYRGLLIDTSRHYLPVTV
TFSQLCNFDFTSR--LIELQSAPWSITDMPRFPYRGLLIDTSRHYLPVPV
TFSQLCHFENLKKK--VIEILMTPWN I IDQPRFSYRGLLIDTSRHYLPLPV

Fom kA -

ILRTIGAMSANKLNVFHWHIT
LLRT IEAMSMNKLNVFHWHVT]
IMRT IKAMSANKLNVFHWHIT
LLRL IKAMSMNKLNVFHWHI T
LLRL IKAMSMNKLNVFHWHI T
ILHTLRAMAFNKLNVFHWHIT
ILRT IDAMAANKMNVFHWHIT
1KQI TESMSFAKLNVLHWHIV
IKHVIESMSYAKLNVLHWHI 1
I1KQVIDSMSFSKLNVLHWHI 1
IKKVIDTMAYSKLNVLHWHIV
IKSVIDSMTYSKLNVLHWHIV
IKNVIDSMTYAKLNVLHWHIV

- *

* ** ***- *

- Kk K = K mmkk K o= -

SHSFPLLLPSEPDLAGKGSYGPQMQYSP
SHSFPL ILPSEPMLAEKGAYDVDMVYTV
SQSFPLVLPSEPSLAAKGSLGPDMVYTP
SHSFPLV IPSEPELAGKGAYSNEMMYSP
SHSFPLVVPSEPELAGKGAYGNEMMYSP
AQSFP1VLPTVPNLANSGSYSPTMRYTE
SQSFPLELPSEPALAEKGSYGDGMRYTV
EQSFPLETPTYPNLWK-GAYSRWERYTV
EQSFPLEVPTYPKLWK-GAYTKWERYTV
EQSFPLEVPSYPKLWK-GSYSKLERYTV
QSFPIEIPSYPKLWN-GSYSFSERYTT
EQSFPIEIPSYPKLWN-GAYSYSERYTM
TQSFPLEIPSYPKLWN- GAYSSSQRYTF

***- *- * *

EDVKKIVEFGLEHGVRVLPEIDSPGHTGSWAEAYPEIVTCANMFWWPAEA
DDVKRVVEFGLDRGVRVIPE IDAPGHTGSWALAYPD I VACANMFWWPAGS
EDVSKIVQYGFEHGVRVLPEIDTPGHTGSWGEAYPE I'VTCANMFWWPAGK
ADVQKI1VEYGMEHGVRVLPE IDMPAHTGSWAEAYPE IVTCANMFWWPAGS
ADVEKIVEFGMEHGVRVLPEIDMPARTGSWAEAYPE I I TCANMFWWPAGN
NDVRHIVSFAASFGIRVIPEIDMPGHTGSWAGAYPE IVTCANRFWAPHAE
DDVKL IVDFAMNRGVRVVPEIDTPGHTASWAGAYPELVSCAGEFWLPDAS
EDASE I VRFAKMRG INVMAEVDVPGHAESWGTGYPDLWPSL - - ——————-
EDAYD IVNFAKMRG INVMAEIDIPGHAESWGTGYPDLWPSP————————-
EDARD IVSYARKRG IHVMAE I DVPGHAESWGKGYPKLWPSP————————-
SDAVDIVRYAENRGVNVMAE IDVPGHALSWGVGYPSLWPSD—=————=——-
DDAIDIVQYAERRGVNVLAE IDVPGHALSWGVGYPSLWPSA-———————-
EDAAEIVNYARRRGIHVLAEIDVPG ALSWGKGYPALWPSK-———————-

-k -

EWADRLASEPGTGHLNPLNPKTYQVFKNV IHDVAALFPEPFYHSG
DWPDRLAAEPGTGHLNPLNPKTYQVLKNVIRDVTTLFPEQFYHSG
SWEERLASEPGTGQLNPLSPKTYEVVKNVIQD IVNQFPESFFHGGG
--SPALAAEPGTGQLNPSIPKTYEVVKNVIQGT IAMFPDSLFHGG
—-SPALAAEPGTGQLNPLIPKTYEVVKNV IHDT IAMFPDSLFHGG
P---ALAAEPGTGQLNPLNPKTYRVAQDVLRDMVALFPDPYLHGG
DWPSRLAAEPGAGQLNPLEPKTYQVMSNV INDVTSLFPDGFYHAG
————————— SCREPLDVTKNFTFDV1SGILADMRKIFPFELFHLGG
————————— SCREPLDVSKEFTFDMVSGILTDMRKIFPFELFHLGG
————————— KCREPLDVTSNFTFEVISGILSDMRKIFPFGLFHLGG
————————— SCKEPLDVSNNFTFGV I1DG I LSDFSKVFKFKFVHLGG
————————— TCKEPLDVSSESTFQV ING I LSDFSKVFKFKFVHLGG
————————— NCQEPLDVSSDFTFKVIDGILSDFSKIFKFKFVHLGG
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PGCWKADPTIQTFLSNGGTLSQLLEIFINSTFPY IVS-LNRTVVYWEDVL
PGCWKTDPTIQKFLSNNGTLSQVLETFINNTLPFILS-LNRTVVYWEDVL
PGCWKTDPAINSFLSSGGTLSQLLEKY INSTLPY IVS-QNRTVVYWEDVL
SDCWNTDLSVQKFVASNGTLSQLLEKFINNTLPEILS-LNRTVVYWEDVI
SACWNTDPSIQTFVASNGTQSQLLEMFINNTLPEILS-LNRTVVYWEDVI
TACWEDDPVVRRFLAEGGTHDHLLELFINATRPFVAQELNRTVVYWEDVL
PGCWNADPSIQRYLARGGTLSRLLEKFVGAAHPLIVS-RNRTAVYWEDVL
TDCWKNTTHVKEWLQGRNFTTKDAYKYFVLRAQQIAISKNWTPVNWEETF
TDCWNSTPHVQQWLQDHNMTPKEAYQYFVLRAQEIAISKNWAPVNWEETF
TGCWNATPHVKQWLHERNMTTKDAYKYFVLKAQETAINLNWIPVNWEETF
TSCWTATPHIKKWLDDNQMNVSDAYRYFVLRSQKLAISHGYDV INWEETF
TSCWTSTPRVKAWLAQHGMKESDAYRYFVLRAQKIAKSHGYEV INWEETF
TTCWSATPRIAQWLKKHRMSEKEAYQYFVLRAQKIALSHGYEI INWEETF
**x - -- - -

LDANVKVDPSMLPPENT ILQT!
LDDTVHVPSTILPKEHVILQT
LDAQIKADPSVLPKEHTILQT
LSGNVKVNPSLLPPQNV IMQT!
LSANVKVDPSLLSPQHV IMQT!
LGPKVTVGPTILPRETTILQT
LDQAVNVTASAIPPETTILQT,
SSFGKDLDP——---- RTVIQN
NTFATNLNP--—-—-- RTVIHN
NSFKENLNP--—-—-— LTVVHN
NNFGDKLDR-==—--- RTVVHN
NNFGDKLDR---—--— RTVVHN
INFGSKLNR-—==--- KTVVHN

NNGPNNTKKVVASGYRATVSSSDFY
NNGHNNTKR IVSSGYRAIVSSSDF
NNGPENTKR IVAAGYRVIVSSSEFY
NNGPNNTKQLVTSGYRVIVSSADYY
NNGPSNTKQLVTSGYRVIVSSADYY
NDGPENTKRVVAAGYRATVSSASYY|
NNGGNNTRL IVRAGYRAIVSSASF
LVS-DICQKAVAKGFRCIFSNQGY
LGP-GVCPKAVAKGFRCIYSNQGV
LGP-GVCPKVVEKGFRCIMSNQG
LGE-DVAPKVVAAGLRCIVSNQDK
LGG-GVAEKVVAAGLRCIVSNQDK
LNT-GLVENVTASGLRCIVSNQEF

* X X *x
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CGHGDFLGN————=————- DKN=—=——m— === GGSWCGPFKTWQT IYNYD
CGHGDFTGNNS I'YDNQTGSDKND-———————- GGSWCGPFKTWQN 1'YNYD
CGHGGFLGNDS 1YDQ--—-KESG-—=--—=-- GGSWCAPFKTWQS1YNYD
CGHGSFVGNDSRYDQPPGTDQGN-———————~— GGSWCGPFKTWET IYNYD
CGHGSFVGNDSRYDQPPGTDQGN-—=———=—-~— GGSWCGPFKTWET IYNYD
CGHGGWVGNDSRYDKQEKEREGTPLFNDPGGTGGSWCAPFKTWQRVYDYD
CGHGDFAGNDSAYDDPRSDYGTS-—-———--- GGSWCGPYKTWQRVYDYD
] VPWEEVYNTE
] VPWDGFYNAE
] VPWQDFYTSE
] ATWEGFYTNE
] = VTWDGFYMNE
] APWQGFYANE

Ho- * -

I TYGLS-DEEAKLVLGGEVAL
I TYGLT-EEEAKLVLGGEVAL
1 ADGLLNEEERKLVLGGEVAL
I TYGLT-DEEAPLV 1GGEVAL
I TYGLT-DKEAQLV IGGEVAL
I LHGLT-DDEAQLVLGGEVAL
VAGGLT-AEEARLVVGGEVAM
PLNG IEDPSLQKLV IGGEVCM
PLEGINSASEQELVLGGEVCM
PLAG INNTAQQKLVLGGEVCM
PLKG I DDPEQQSLV IGGEVCM
PLRNIKNPAQQKLVLGGEVCM
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CAO67165_Vitis QDKTGMKRYADAMDRLNEWRYRMVARG IGAEP 1QPLWC IRNPGMCNTVHP 563
ABE82127_Medicago RDEKGLKRYAEATDRLNEWRSRMVSRG IGAEP 1QPLWCVRNPGMCNTVHA 567
At1g05590 Arabidopsis RDERGVKRCGEAVDRLNLWRYRMVKRG IGAEP 1QPLWCLKNPGMCNTVHG 575
EU244854 Solanum RDETGMKRYAEATDRLNEWRYRMVSRG IGAES 1QPLWCLKNPGMCNTVHS 572
GU356593_Capsicum CDETGMKRYAEATDRLTEWRYRMVARG IGAEP 1QPLWCVKNSGMCNTVHS 571
0s03g0219400_Oryza KGSNGKKRYANATDRLNDWRHRMVERG IRAEP 1QPLWCSLHPGMCNLSQ- 605
0s07g0575500_0Oryza RDATGRKRYAEATDRLTDWRHRMVGRGVRAEP IQPLWCRNRPGMCNLVR- 593
At3g55260_Arabidopsis EAVSKGNITLTALPRLHYFRCLLNNRGVPAAPVDNFYARRPPLGPGSCYA 444
CA041588 Vitis EATSGKNITLTALPRLHYYRCLLTRRGVEADPVTNKYARQPPNGPGSCYE 540
0s05g0115900_Oryza EAISAQDLETTVLARLHYFRCLLNHRGIAAAPVTNSYARRPPIGPGSCFI 540
0s01g0891000_Oryza EKIAED--PRLVTSRLARFRCLLNQRGVAAAPVAG-YGRTAPYEPGPCVR 525
0s05g0415700_0Oryza EKLSKEWE IAALSARLARFRCLLNHRGIAAGPVTG-YGRSAPAEPSSCIK 530
Atlg65590_Arabidopsis AKLAKN--PNNVTTRLAHFRCLLNQRGVAAAPLVG-GGRVVPFEPGSCLA 534
** -k - * k= * -

CA067165_Vitis FV--- 565

ABE82127_Medicago I---- 568

At1g05590 Arabidopsis ALQDQ 580

EU244854_Solanum FTS-- 575

GU356593_Capsicum FTS-- 574

0s039g0219400_Oryza -—--—-

0s07g0575500_Oryza -—-—-

At3g55260_Arabidopsis Q---- 445

CA041588 Vitis Q---- 541

0s05g0115900_Oryza Q---- 541

0s01g0891000_Oryza Q---- 526

0s05g0415700_Oryza Q---- 531

At1g65590_Arabidopsis Q---- 535

Supplementary Fig S6. Multiple sequence alignments of s-hex proteins from different plant species.
The sequence alignment was performed using ClustalW program. Identical amino acid residues are
depicted as *, while conserved and semiconserved substitutions are marked as : and ., respectively.
Dashed lines represent gaps inserted for optimal alignment of the sequences. Eleven residues which
compose the conserved feature of the active site of the enzyme are highlighted.
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Supplementary Fig. S7. The protein sequences of capsicum Oa-man and B-hex, deduced from the
cloned cDNA sequences. (A) a-man protein sequence. Peptide sequences obtained by LC-MS/MS
analysis are marked in bold letters. Sequences identical to the McGRF 15 (geraniol responsible
factor 15, AB039375) are marked in bold letters and underlined. Arrow represents the predicted
signal peptide cleavage site between 23-24 positions (SignalP). Underlined amino acids are
predicted N-glycosylation sites. (B) The domain architecture of a-man protein. Domains were
indentified in proteins using the conserved domain architecture retrieval tool (CDART,
www.ncbi.nlm.nih.gov). (C) The B-hex protein sequence. Peptide sequence identified by the LC-
MS/MS analysis is marked in bold letters. Underlined amino acids show the predicted N-
glycosylation sites and the arrow indicates the site for signal peptide cleavage between amino acid
23-24, as determined by the SignalP program. (D) The domain architecture of 8-hex protein.
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Supplementary Fig. S8. Comparative homology modeling of tomato and capsicum a-man and
B-hex using 3D JIGSAW server and Chimera viewer. Different domains are highlighted. N and
C indicate N- and C-terminal ends of the protein, respectively. (A) a-Man proteins. The
template used for building these structures was 1HTY (PDB entry) from Drosophila. (B) B-Hex
proteins. The template used for building these structures was Inow B (PDB entry), human B-
hexosaminidase B-subunit.
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Supplementary Fig. S9. Agrobacterium-mediated transient silencing of
a-Man and B-Hex in tomato. (A) Fruits agroinjected with RNAi vector
targeting either a-Man (RNAi-Man) or B-Hex (RNAi-Hex). Blank binary
vector (vector only) was used as control. The black arrows show the
injection mark on the fruit. (B) Texture of RNAi agroinjected fruits 15
days after agroinjected. Data are mean * s.e.m., P<0.005. n=43 for
RNAi-Man, n=30 for RNAi-Hex and n=27 for vector.



Supplementary Table S1. Summary of capsicum a-man and f-hex protein purification

e Total Specific Yield  Purification
Purification steps activity activity (%) fold
(EV) (EU/mg)
o-Man Crude extract 71.67 0.21 100 1
Ammonium sulphate precipitation 66.52 0.25 85.64 1.19
(40-60%) and dialysis
lon exchange on Q-sepharose,
Elution NaCl gradient 2172 0.96 27.96 4.57
Gel filtration on Sephadex G-100 523 7.69 6.73 36.62
p-Hex Crude extract 146.91 0.57 100 1
Ammonium sulphate precipitation 133.13 0.64 90.62 1.12
(40-60%0) and dyalysis
lon exchange on DEAE-Sepharose, 104.89 345 71.39 6.05
Elution-NaCl gradient
Affinity on ConA-Sepharose, 72.75 8.33 49.52 14.61
Elution- a-D-
Methylmannopyranoside
Gel filtration on Sephadex G-100 31 100 21.10 175.44

Values are averages of three independent experiments.

One unit (EU) is equivalent to 1 pmol pNP released/ min.

Specific activity is expressed as pmol pNP released/min/mg protein.
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