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Figure S1. Three biological replicates of 2-DE gels of proteins extracted from various leaf regions in
different development stages of Hosta “Gold Standard”. (A1-A3) young leaf margin (YLM); (B1-B3)
young leaf center (YLC); (C1-C3) mature leaf margin (MLM); (D1-D3) mature leaf center (MLC); (E1-E3)
leaf under excess nitrogen fertilization (LENF). Proteins were separated on 24 cm IPG strips (pH 4-7
linear gradient) using isoelectric focusing (IEF) in the first dimension, followed by 12.5% SES-PAGE
gels in the second dimension. The 2-DE gel was stained with Coomassie Brilliant Blue. Molecular weight
(Mw) in kilodaltons (kDa) and pI of proteins are indicated on the left and top of the gel, respectively.
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Figure S2. Multiple alignment of the amino acid sequences from proteoforms by using DNAMAN
software (Lynnon Corporation, QC, Canada). (A) glutamine synthetase isoform GSlc (GS1), with
100% identities; (B) transketolase (TK), with 84.41% identities; (C) RuBisCO large subunit-binding
protein subunit (RBP), with 72.68% identities; (D) phosphoribulokinase (PRK), with 80.64% identities;
(E) heat shock protein 70 (Hsp70), with 86.09% identities; (F) zinc metalloprotease (insulinase family),
homologous to presequence protease 1 (PreP1), with 100% identities. The gi number, spot number,

and protein name of the presented proteins are shown on the left.
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Qi|48317422|6Se2 126 YGIEQEYTLLOKDTNWPIGWPLGGYPGPQGPYYCAAGAEKSYGRDIVDAHYKACLYAGIN
gi|40317616|6Sr1 126 YGIEQEYTLLOKDUNWPLGWP IGGYPGPOGPYYCAAGADKAFGRDIUDAHYKACLYAGIH

EDSEVILYPQATFKDPFRKGHNILUNCDCYTPAGUP IPTHKRYNAAK IF SNPDUAKEEPW
EDSEVILYPQAIFKDPFRKGHNNILUMCDCYTPAGUP IPTHKRYNAUKIF SNPDUAKEEPY
EDSEVILYPQATIFKDPFRKGHMILUMCDCYTPAGUP IPTHKRYNAAKIFSNPDURKEEPY
DDSEVILCPQAIFKDPFRRGHNILVICDCYAPNGEP IPSNKRYNAARIFGHPDUKAEEPW
DDSEVILCPQAIFRDPFRKGHNILVICDCYAPNGEP IPSNKRYNAARIFGHPEUKAEEPW
EDSEVILYPOATFKDPFRRGDHLLUMCDCY TPQGUP IPTHKRHNAAKIFNTPKUAREETW
EDSEVILYPOAIFKDPFRRGDNLLUMCDCY TPQGUP IPTNKRHNAAK IFNTPNUAREETW
gi|71362638|652b 121 EDSEVILYPOQATFKDPFRGGHNILVICUTYTPQGEPIPTNKRHHAAQIFSDPKUTSQUPW
gi|71362640|652c 121 EDSEVILYPOQAIFKDPFRGGNNILVICDTYTPQGEPIPTNKRHHAAQIFSDPKUTAQUPY
gi|71362455|652a 121 EDSEVILYPQAIFKDPFRGGNNILUICDTYTPQGEPUPTNKRHHAAQIFSDPKUTAQUPY

consensus 121 IwmmmEn REEEE I RERR WININNIE

gi|48317418|GSKF2 12

o

YGIEQEYTLLQ

LGHP [GGYPGPQGPYY

gi|71362455|652a 181 FGIEQEYTLHQ

CONSEeNsus S I e T e T T

gi|71361902|651b 186 ISGINGEVUHPGQWEFQUGPTUGISAGDQUWUARYLLERITEIAGUUUTFDPKPIPGDUNG
gi|71361904|651c 186 ISGINGEVUHPGQWEFQUGPTUGISAGDQUWUARYLLERITEIAGUUUTFDPKPIPGDWNG
gi|71361900|651a 186 ISGINGEVUHPGQWEFQUGPTUGISAGDQUWUARYLLERITEIAGUUUTFDPKPIPGDUNG
gi|40317420]GSe1 186 IGGINAEUMPGQWEFQUGPSUGISAGDELWAARYILERITEIAGUUUSFDPKP IPGEWNG
gi|40317422|6Se2 186 IGGINAEUHPGOQWEFQUGPSUGTSAGDELWAARYILERITE IAGUUUSFDPKPIPGEWNG
gi|40317416|65r1 186 ISGINGEVUHPGQWEFQUGPSUGIAASDQLWUARYILERITEVAGUULSLDPKPIPGDUNG
gi|40317418|GSr2 186 ISGINGEUMPGQWEFQUGPSUGIAASDOLWUARYILERITEVAGUULSLDPKP IPGDWNG
gi|71362638|652b 241 ISGTHGEUMPGQWEYQUGPSUGIDAGDHIWASRY ILERITEQAGUULTLDPKPIQGDWNG
gi]|71362640]652c 241 ISGTNGEUMPGQWEYQUGPSUGIDAGDHIWASRY ILERITEQAGUULTLDPKPIQGDWNG
ISGTHGEUHPGQWEYQUGPSUGIDAGDHIWASGYTILERITEQAGUULTLDPKP IQGDUNG

consensus DHA W% W ERmERRREINEREINEN NN TN T MINENNNN MNENIIINNEEN WINNN

gi]|71362455|652a 24

-

0i|71361962|6S1b 24
0i|71361964|6S1c  2h
gi|71361908|6S1a 24
gi|40317428|6GSe1 24
gi| 40317422 |6Se2  2M

-

LEWPUGGYPGPOGPYY

gi|403175816|6Sr1 246 AGAHTNYSTK

gi|71362455|652a 30

3

consensus JO01 *x smxxEx wEEx, %% X
9i]71361962|651b 386 WGUANRGASURVUGRETEQNGKGYFEDRRPASNHDPYUUTSHIAETTILWKP-

gi]71361904|6S1c 306 WGUANRGASURVUGRETEQNGKGYFEDRRPASNHDPYUUTSHIAETTILWKP-
gi|71361900|6S1a 306 WGUANRGASURVUGRETEQNGKGYFEDRRPASNMDPYUUTSHIAETTILWKP
gi|40317428|6Se1 386 WGUANRGASURVUGRDTEKEGKGYFEDRRPASNHDPYUUTSHIAETTILSKAGLSHGK---
Qi|40317422|GSe2 306 WGUANRGASURUGRDTEKEGKGYFEDRRPGSNHDPYUUTSLIAETTILCKAGLSHGK---
Qi|40317416|GSr1 306 WGUADRGASURUGRDTEKDGKGYFEDRRPASNHDPYUUTSHIAETTLLL-~
gi|40317418|GSr2 306 WGUADRGASIRUGRDTEKDGKGYFEDRRPASNMDPYUUTSHIAETTLLL------—---~
WEUANRGCS IRVGRETEAKEKGYLEDRRPASNHDPY TUTALLAETTILWEPTLEREALAA
9i]71362640|6S2c 361 WGUANRGCSIRUGRETEAKGKGYLEDRRPASNMDPYTUTALLAETTILWEPTLEREALAA
9i]|71362455|6S2a 361 WCUANRGCSIRUGRETEAKGKGYLEDRRPPSNMDOPYTUTALLAETTILWEPTLEREALAA

gi|71362638|6S2b 36

-

UIKTATEKL

®: z®  Im

AGAHTNYSTESMRKDGGFKUTUDAVEKLKLKHKEH IARYGEGNERRLTGKHETADINTFS
AGAHTNYSTESHRKDGGFKUTUDAVEKLKLKHKEHTAAYGEGNERRLTGKHETADINTFS
AGAHTNYSTESMRKDGGFKUTUDAVEKLKLKHKEHTARYGEGNERRLTGKHETADINTFS
AGAHTNYSTKSHRSEGGYEUIKKATQKLEARHHEH IAAYGEGNERRLTGRHETADINTFU
AGAHTHYSTKSMRSEGGYEUIKKATKKLEARHMEH IARYGEGNERRLTGRHETADINTFU
TAAYGEGNERRLTGHHETADINTFK
gi|40317418|6Sr2 246 AGAHTHYSTKSMREAGGYGUIKTAIEKLGKRHAQHIAAYGEGNERRLTGHHETADINTFK
gi|71362638|652b 301 AGCHTNYSTLSMREDGGFDUIKKAILNLSLRHDLHIAAYGEGNERRLTGLHETASISDFS
gi|71362640]6S2c 301 AGCHTNYSTLSHREDGGFDUIKKAILNLSLRHDLHIAAYGEGNERRLTGLHETASISDFS
AGCHTNYSTLSMREDGGFDUIKKATLNLSLRHDLHIARYGEGNERRLTGLHETASISDFS

HEEAARANRAEERER HEEX_ X

COnsensus G61 % ¥EIx¥ RIXXRERINR _EXRXINNEXE NREERE_ENIIINRNRIE

gi]713619682|GS1b
01171361984 GS1c
gi|713619080|GS1a
gi | 40317420|GSe1
0140317422 |GSe2
gi]40317416]GSr1
gi| 40317418 |GSr2
gi]71362638|GS2b
gi]71362640]GS2¢c
gi]71362455|G52a
consensus

421 KKLALKU
421 KKLALKU
421 KKLALKU
421

Cytosolic GS1

:| Plastidic GS2

GRDIUDAHYKACLYAGIN
9i|71362638|6S2b 181 FGIEQEYTLHQRDUNWPLGWPUGGYPGPQGPYYCAUGSDKSFGRGISDAHYKACLYAGIE
9i|71362648]652c 181 FGIEQEYTLMQRDUNWPLGWPUGGYPGPQGPYYCAUGSDKSFGRDISDAHYKACLYAGIE
SFGRDISDAHYKACLYAGIE

Cytosolic GS1

:| Plastidic GS2

Cytosolic GS1

:| Plastidic GS2

Cytosolic GS1

| Plastidic Gs2

Cytosolic GS1

:| Plastidic GS2

Cytosolic GS1

| Prastidic Gs2

S7 of S14

Figure S3. The alignment analysis between the MS-identified peptides from two proteoforms of GS1
(spots 795 and 806) and the amino acid sequences of the ten glutamine synthetase (GS) isozymes in

wheat (Triticum aestivum L.). The amino acid sequences from wheat used for the multiple sequence

alignment werefrom NCBI protein database (http://www.ncbi.nlm.nih.gov/protein/) and submitted
by Bernard et al. [36]. The accession numbers and names of the GS isozymes were listed on the left,
and the subfamilies were shown on the right of the amino acid sequences. The asterisk indicates

completely conserved residues; colon indicates highly conserved residues; dot indicates a weak

conservative region. The MS-identified peptides from spots 795, 806 and both were highlighted in

red, blue, and purple fonts, respectively. The results showed that the MS-identified peptides were

well aligned with cytosolic GS1, but not plastidic GS2. The detailed information of the identified

peptides can be found in Table S1.
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Figure S4. The alignment analysis between the MS-identified peptides of phosphoglycerate kinase
(PGK) from Ricinus communis and the amino acid sequences of the eight putative protein products
encoded from four Pgk genes in Oryza sativa sp. Japonica. The amino acid sequences from O. sativa
sp. Japonica used for the multiple sequence alignment were from GABI primary database
(https://www.gabipd.org) by using the TIGR ID provided by Joshi et al. [37].The detailed accession
numbers and names of the PGK isozymes were listed on the left, and the subcellular locations were
shown on the right of the amino acid sequences. The asterisk indicates completely conserved residues;
colon indicates highly conserved residues; dot indicates a weak conservative region; the short line
indicates the vacancies residues of optimal sequence alignment. The identified peptides of PGK
identified from Ricinus communis were highlighted in red fonts. The results showed that the unique
matched peptides could only be found in the three members of OsPGK3, which were predicted to be
localized in chloroplast. The detailed information of the identified peptides can be found in Table S1.
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Figure S5. The alignment analysis between the MS-identified peptides of fructose 1,6-biphosphate
aldolase (FBA) from Pandanus amaryllifolius and the amino acid sequences of the eight FBA family
genes (AtFBA1-8) encoded proteins in Arabidopsis thaliana. The amino acid sequences from
Arabidopsis thaliana used for the multiple sequence alignment were from NCBI protein database
(http://www.ncbi.nlm.nih.gov/protein/) by using the protein ID provided by Lu et al. [38]. The
detailed accession numbers and names of the FBA isozymes were listed on the left, and the subcellular
localizations were shown on the right of the amino acid sequences. The asterisk indicates completely
conserved residues; colon indicates highly conserved residues; dot indicates a weak conservative
region; the short line indicates the vacancies residues of optimal sequence alignment. The identified
peptides of FBA identified from Pandanus amaryllifolius were highlighted in red fonts. The results
showed that the matched peptides can only be found in the four FBAs (AtFBA4, 5, 6, 8) that localized
in the cytoplasm, and none of matched peptides can be found in the FBAs (AtFBA1-3) that localized
in the plastids. The detailed information of the identified peptides can be found in Table S1.
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gl [15241849 | Hsc7a-1 21
gi [12645165 [Hsc70-2 21
g [18286367 |Hsc70-3 21
gi |75308864|Hsp7Ot-1 21

]

EEGIFEUKATAGR THL GGEDFRNRMYMHFY OE FKRKSKKD1TENPRALRRLRTSCERAKR

EECIFEUKATACD THL CCEDFDHRIUMHFYOE FKEKHKOD1TCQFRALRRLRTACERAKR
EEG1FEVKATAGD THL GGEDFDNRHVMHFY O FKEKNKKD1SEMPRALRRLRTACERAKR

8 5 a

gi|75311168 | Hsp7@ 219 EEGIFEUKWKNKKDITGNFHRLRRLHTREERHKH
gi | 75313114 Hsp76b 218 EEGUFEUKATAGDTHI GEEDFDNRI VMHFUAEFRRKHKKDTAGHNARALRRLRTACERAKR
gi | 75313544 | Hsp7 8t-2 248 AGGUSQIKALAG- SFIEEEDILUN'IIRHIRFFIEERSE———

CONSensus 361 L - - . - o

gi|75313889 | cpHsc78-1 343 ELSSLTQTHMSLPFITATADGPKHIETTLIRAKFEELCSPLLDRURTPVENSLRDAKLSF
gi | 75311568 | cpHsc78-2 343 ELSSLTQTHMSLPFITATADEPKHIETTLTRGKFEELCSDLLDRURTPUENSLRDAKLSF
g1 | 75299484 | mtHsc78-1 316 ELSSTTOQTEINLPFITAPASGAKHLNITLTRSKFEELUGKLIERTRSPCONCLEDAGUTI
gi | 75311881 | mtHsc78-2 321 ELSSTSQTEINLPFITADASEAKHFHITLTRSRFETLUNHLIERTRDPCKHCLKDAGISA

- &

gi 18286379 |BiP-1 384 ALSSOHQURVE IESLFDGUD----FSEPLTRARFEEL NNDLFRK THGPUKKAMD DAGLOK
gi [12643245 | BiP-2 384 ALSSQHQURVE IESLFDGUD----LSEPLTRARFEEL NNDLFRK THGPUKKAMDDAGLQK
qgi |753291108]BiP-3 318 SLSHOHQURUE IESLFDGUD----F SEPLTRARFEEL NMDLF KK TMEFUKKALKDAGLKK

gl [15241849 |Hsc78-1 27 ==ss CHEFUEKCLRDAKHMDK
gi [ 12644165 | H5c78-2 279 TLSSTAQTTIEIDSLYGGAD-—--F¥SP ITRARFEEMNMDLFRECHMEPVUEKCL RDAKHDK

gi|18206367 |Hsc76-3 279 TLSSTAQTTIEIDSLFDG ID----FYAP ITRARFEELHIDLFRECHEFUEKCLRDAKHDK
gi | 75308864 |Hsp70t-1 27

- -]

i | 75311168 | Hsp78 279 TLSSTAQTTIEIDSLFEGID----FYTTITRAREEEL HMDLFRKCMEPUEKCLRDAKHDK

gi | 75313114 | Hsp768b 278 TLSSTAQTTIEIDSLHEGID- ——FYAT ISRARFEEMNHDLF RKCHDPUERULKDAKL DK

i |75313546 |Hsp70t-2 296 RLTDPOENUQIEUDLGHGHKIS-----| KULDRL EFEEUM(KUFEECERLUNQCLRDARUME — Unknown
COnsensus 361 =, . oi.: HIE N - D oIwo:

gi|75313889 | cpHsc70-1  LE3 KDIDEVILUGGSTRIPAVQELURKUT-GKEPHUTUNPDEVUALGAAUQAGULAG--—-—|
0i]75311568 | cpHsc78-2  4B3 KDIDEUILUGGSTRIPAVQDLURKL T-GKEPHUSUNP DEUUALGAAUQAGULSE
i | 75299484 | mtHsc70-1 376 KEUDEULLUGGMTRUPKUQE IUSEIF-GKSPCKGUNPDEAUAMG AR INGGILRE

=3

gi |75311881 | mtH5c78-2 381 KEUDEULLUGGMTRUPKUQS IVAEIF-GKSPSKGUNPDEAUAMGAALOGGILRE
gi|[18286379 | BiP-1 368 SQIDEIVLUGESTRIPKUNQLLKDFFEGKEPHKGUNPDEAVAYGAAUNGEILSGECG-DE
gi [ 12643245 | BiP-2 368 SQIDEIULUGESTRIPKUQQLLKDFFEGKEPNKGUNP DEAUAYGAAUOGEILSGECG-DE

gi |75329110|BiP-3 374 SDIDETULUGGSTRIPKUQQMLKDFFDGKEPSKGTHPDEAVAYGAAVQGGULSCECG-EE
gi [15241849 |H5c78-1 835 STUHDUULUGGSTRIPKUOOLLODFENGKEL CKSTHPDEAVAYGAAUQBATLSCEGN-EK
0 [12645165 [Hsc70-2 335 STUHETULUEESTRIPKUDDLLODFFHGKELCKS 1HPDEAVAYEAAUAATLSEEGH-EK
gi[18206367 |Hsc70-3 335 NSIDDVULUGGSTRIPKUQQLLUDFFNGKELCKSIHPDEAUAYEAAUDAATLSCECN-EK

w o

0175308864 Hsp7Bt-1 335 SHUHDUULUGGSTRIPKYQOLLODFEHGKELCKSTNPDEAVAYGAAVQARILSGECH-EK — Unknown

gi | 75311168 |Hsp70 335 SSUHDUULUEGSTHIFWSIWDERURVGRRUURRILSGEGN—EK
gi | 75313114 Hsp76b 334 SSUHDUULUGGSTHlFKTI]I]LLIJDFFM:KELEKSII'I’DERUM'GRRUIJRHIL'IEEES EK

gi |75313546|Hsp70t-2 351 CDIDDL IMUGECSYIPKURT ITKNUCKKDE 1YKCUNPLEAAYRE AALEGAVTSCE IHDPFE — Unknown

CONSENSUS 421

s oimonon: *. .. mERs

g1 75313889 | cpHsc70-1 457 USDIULLDUTPLS IGLETLGEUMTKIIPRHTTLPTSKSEUFSTAADGOTSUE INUL OGER
gi | 75311568 | cpHsc?0-2 457 USDIULLDUTPLSLELETLGEUMTKTIPRNTTLPTSKSEUFSTAADGOTSUE IHUL OGER
gi | 75299484 | mtHsc70-1 430 UKDLLLLDUUPLSLEIETLGAUF TKLIPRHTT IPTKKSQUFSTAADNOMQUE IKUL QGER
gi|75311081|mtHsc70-2 435 UKELLLLDUTPLSLGIETLGEUFTRLITRNTT IPTKKSQUFSTAADNOTQUE IRULQGER
gi [18286379|BiP-1 119 TRDILLLDUAPLTLGIETUGEUMTKL IPRHTU IPTKKSQUFTTYQDOQTTUS IQUFEGER
gi [12643245|BiP-2 119 TKDILLLDUAPLTLGIETUGEUMTKL IPRNTUIPTKKSQUFTTYQDOQTTUS IQUFEGER
gi |75329110]BiP-3 433 TONILLLDUAPLSLGIETUGEUMTNI IPRHTU IPTKKSQUFTTYQDOQTTUTINUYEGER
gi [15241849 |Hsc78-1 394 UQDLLLLDUTPLSLGLETAGEUMTTL IPRNTT IPTKKEQUFSTYSDNOPGUL I0UYEGER
g [12640165 |Hsc78-2 594 UQDLLLLDUTPLSLELETAGEUMTTL IQRHTT IPTRKEQUFS TYSDHOPGUL IQUFEGER
gi 18286367 |Hsc70-3 394 UQDLLLLDUTPLSLGLETAGEUMTUL IQRNTT IPTKKEQUFSTYSDNOPGUL IOUYEGER

]

qi | 7530888064 | Hsp7@t-1 394 UQDLLLLDUTPLSLGIET IGEUMTTLIQRHTT IPnKi(EIJEFTTTUDmPDULlUUVEEEﬁ — Unknown

gi]75311168 | Hsp7a 394 UQPLLLLDUTPLSLGLETAGGUMTULIPRNTTIFTKKEQIFSTY SDNQPGULIQUYEGER
gi | 75313114 | Hsp76b 393 UQDLLLLDUAPLSLGLETAGEBUMTUL IPRHTTUPCKKEQUFSTYADHOPGULIQUYEGER

@

qi | 753135446 | Hsp78t-2 411 SLDLLTIQATPLAUGURANGHKF IPUIPRHTHUPARKDLFFTTUQDHOKEAL TT IYEGEE — Unknewn

P

consensus 481

FE Dow D eem R w, EI% % % o o ww
gi | 75313889 | cpHsc78-1 517 EFURDHKSLESFRLDGIPPAPRGUPQIEVKFD IDANE ILSYSAVDKGTGKKODITITEA-
gi | 75311568 | cpHsc78-2 517 EFURDHKSIGSFRLDGIPPAPRGUPQIEUKFD IDANG IL SUSASDKGTGKKQDITITGA—
g1 | 75299484 | mtHsc78-1 490 EMAADNKULEEFDLUG IPPAPRGHMPOIEVTFD IDANE ITTUSAKDKATGKEQHI TIRSS-
gi | 75311881 | mtH5c78-2 495 EMATDNKLLGEFDLUGIPPSPRGUPQIEUTFD IDANG IUTUSAKDKTTGKUQQITIRSS—

gi|182PG379|BiP-1 479 SLTKDCRLLGKFDLHG IPPAPRGTPOIEVTFEVDANG ILNUKAEDKASGESEKITI THEK
01 12643245 | BiP-2 479 SLTKDCRLLGKFDLTGUPPAPRGTPQIEUTFEUDANG ILNUKAEDKASGESEKITI THEK
i |75329110]| BiP-3 493 SMTKDNRELGKFDLTElLPnPREUPQIEUTFEUDﬂmlLQUKﬂEDKUﬁKTSIJS.L'LIIHD.K

gi [15241849 [Hsc78-1 454 nRTKDNMLGKFELSElPFnFHEUFIJITUEFDIDnM;lLMJSnEDK'I'II:IJKMU_LL'LHnK
0i [12644165[Hsc76-2 454 ARTKDNMLLGKFELSEIPPAPREUPOITUCFD IDANG 11 MUSAEDK TTEKKHKLTLTNDK
i [18286307 |Hsc78-3 454 ARTKDHHLLEKFELSE IPPAPRGUPQITUCKD 1DANG 1L NUSAEDK TTEQKHKLTLTHDK
0i | 75308864 Hsp70t-1 45
gi | 75311168 | Hsp78 151 nRTKDNMLGKFELSElPFnFHEUFIJITUEFDIDnmleSnEDKHEuKW

*

gi | 75313114 Hsp7 6b 453 ﬁRTRDN[lLGTFELKElPPﬂPREUPQINU[‘.FDIDnmleSnEDKTﬁGUKm_u_u’_HnK
gi | 753135448 | Hsp78t-2 41 ETUEENHLLEVFKLUElPFﬂFKEUFEINUEM)IDRSNRLRUFﬂﬂULﬂFESSSFUUFUIEU — Unknown
CONSensus 5iA - B I e I HEE S H * = - -

Figure S6. Cont.

j Plastid stroma

“IMitechondrien matrix

EEGIFEV KNKKDISGDRHRLRHLHTREERRKH — Unknown

-LLRUAAQDA TH — Unknewn

_]Plastid stroma

“IMitochondtion matrix

TLSSTAQTTUEUDSLFEG ID——--F¥SP ITRAKFEEMNMDLF RKCHMEPUMKCLRDSKMDK — Unknown

z _]Plastid stroma

E _IMitochondrion matrix

] Plastid stroma

—IMitochondrion matrix

_|Plastid stroma

“IMitochondrion matrix

ARTIDNNILGQFVYLSGIFPAPRG IPQFTUCFD IDSHG leSnEDKﬁTGKKHU_UIHD.K — Unknown
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]Endoplasmic reticulum lumen

]Endoplasmic reticulum lumen

:IEndoplasmic reticulum lumen

:IEndoplasmic reticulum lumen

]Endoplasmic reticalum lumen



Int. ]. Mol. Sci. 2016, 17, 346; doi:10.3390/ijms17030346 S12 of S14

i [ 75313889 |cpHsc 781 57
i [75311568 | cpHsc7B-2 57
gi [ 75299484 | mtHsc70-1 G
0i [75311881 [mtHsc78-2 55
i [18286379 | BiP-1 53

o

STLPKDEUDQMUOQEAERFAKDDKEKRDA ID TKHQADSUUYNTEK (L KEL -—-GEKIPGEU
STLPKDEUDTMUQEAERFAKEDKEKRDA ID TKHOADSUUYDTEKQLKEL-—-GEKIPGPU
GGLSDDETMRMUKEAELNAQKDQEKKQL IDLRNSADTTIYSUEKSL SEY---REKIPAEI
GGLSEDDIQKMUREAELHAQKDKERKEL ID TKNTADTTI¥YSIEKSLGEY-—-REKIPSEI
GRLSQEEIDRMUKEAEEFAEEDKKVKEK ID ARMAL ETYUYMHKHQUNDKDKLADKLEGDE

i | 12643245 |BiP-2 539 GRLSQEEIDRMUKEAEEFAEEDKKUKEK IDARMAL ETYUYMMKHQUSDKDKLADKLEGDE ]Endoplasmic reticulum lumen
gi|75329118|BiP-3 L1 ﬂLTEEEIEEMlREﬁEEFﬂEEDK IHKEK IDARMKLETYUYNHES TUADKEKLAKKISDED

i | 15241849 |H5c7B-1 514 %LSKDEIEKMUIJEREKVKSEDEEHKKKUERKWNIlllDE—l( IGEKLPAAD

gi [ 12644165 |Hsc70-2 514 gLSKEDIEKMUI]EREKVKSEDEEHKKKUERKMLEHH_MBNTlRDE-K IGEKLPAAD :letoplasm

gi [ 18286367 |Hsc78-3 514 ngKDEIEKMUIJEREKVKSEDEEHKKKUDRWNIlRDE—I(lEEKLﬂEDD

gi | 75308864 | Hsp7at-1 514 GEI SKDD1EKMUQEAEKYKSEDEEHKKKUEAKNGL ENYAYMUENTL RD---MGEKLPAAD — Unknown

gi | 75311168 |Hsp7a 514 BELSKEEIEKMUQEAERYKAEDE EHKKKUD AKHAL EHYAYHHENT I KDE—K IASKLDAAD

:l Plastid stroma

2 o

“IMitochondtion matrix

w0 o

i PALENEA VN "] Cytoplasm
0i[75313114[Hsp780 513 GRLSKEETEKHUGDAEKVKAEDE QUKKKUENKNSLENYAYNIRNT IKDE-KLAQKLTOED
gi[75313546 |Hsp7OL-2 531

EWTUDDGHGWERURLWKVERTLDLlTLlJRK:‘. — Unknown
consensus 601 oo SEETH A = i

@

0i [ 75313889 |cpHsc 781 63
i [75311568 | cpHsc78-2 63

KEKUEAKLQELKDKIGSGSTQE IKDAMAAL HQEUMO I GO SLYNOPCAGEPEAGP SPGREG

Plastid stroma
KEKUEnkLuELKEKmsns‘ruElknTanmEUMumusumpupnn--nnsppnnsn] SHI0SHR

)

i | 75299484 | mtHsc78-1 686 ASEIETAUSDLRTAMAGEDUEDIKAKUEAANKAUSKIGEHMS——--—- ---KGSE :| Mitochondrion makrix
0i | 75311081 |mtHsc70-2 611 AKETEDAUADLRSASSEDDLNE IKAKIEAANKAUSKTGEHHS ---GGSE
i |18286379 |BiP-1 599 KEKIEAATKEALE A DENQNSEK-EEYDEKLKEUEAUCNP I T TAUYQR-—--------S&
i [12643245 | BiP-2 500 KEKIEAATKEALEW DENQHSEK-EEYDEKLKEUEAUCHP I I TAUY R-~-=----—--5§ :IEndoplasmic reticalum lumen

gi [75329110|BiP-3 61
gl [15241849 |Hsc7a-1 57
gi [12644165 |Hsc?0-2 57

=)

KEKMECULKEALEWLEENUNAEK~EDYDEKLKEVELUCDPUIKSUYEK=-=====—=== TE
KEKIEDSTEQA 10V EGHOLAEA-DEFEDKMKELESICHP I TAKMY QG-AGGEAGGPGAS
KKKUEDSIEEA IQWDCNOLCEA-DEFEDKHKELE SUCHP I IAKMYQCCAGCEAGGPCAS ] Cytoplﬂsm

ot

gi | 18206367 |Hsc70-3 573 KKKIEDSIEAAITEVLEANQLAEC-DPEFEDKMKELESICHP I IAKIMYQG-——GEAGGPAAG

gi | 75308864 | Hsp7Bt-1 571 KKKFEDSIEEVU IQW.DDNQLAEA-DEFEHKMKELESUWSTIITKHYQG--—-----—--- — Unknown
gi|75311168|Hsp7a 573 KKKIEDAIDQAIEVLDGHOLAEA-DPEFEDKMKELESLCHP I IARMY QG-AGPDMGG—-AG ] Cytoplasm
gi | 75313114 |Hsp70b 572 KQKIEKAIDETIEWIEGNQLAEV-DEFEYKLKELEGICHP I ISKHMYQG------~ GAAAG

g | 75313546 | Hsp7 8t-2 — Unknown
consensus 661

gi 75313889 |cpHsc78-1 693 ASSED-SSSSKEED-GDDUIDADFTDSQ----

:I Plastid stroma

o

SSSSDTSSSAKGGDNGEDUIDADFTDSH-———
SSESD-GSSGEGTSCTEQTPEAEFEEASGSRK
BGSAP-GEGSEG--GSDNAPEAEYEEUKK-——

0i | 75311568 | cpHsc7B-2 69
0i [ 75299484 | mtHsc78-1 65
0i [7S311881 [mtHsc78-2 65

ra

“IMitochondrion matrix

~

i [18286379 | BiP-1 648 GAPEGAREESSTEEEDESHDEL-—-------=

gi [12643245 | BiP-2 548 22 ]Endoplasmic reticulum lumen
i [75329110|BiP-3 662 -

gi [15241849 | Hsc7a-1 -

i [12644165 |Hsc?0-2 632 GHDEDEAPPASEEAG-PK IEEUD- - :letoplasm
gi [18206367 |Hsc?0-3 629 GHD-EDUPPSAGEAG-PKIEEUD---—— -

i [ 75308864 | Hsp7at-1 — Unknown
9175311168 Hsp7 0 629 GHDDDTPAGGSEEAG-PK IEEUD--------- :letoplasm
i [75313114|Hsp7ab 524 GHPTDGDFSSSEAAGEPK IEEUD-————--——

gi | 75313546 | Hsp? Ot-2 — Unknown
CONSensus rEal

Figure S6. The alignment analysis between the MS-identified peptides from five proteoforms of heat
shock protein 70 (Hsp70) (spots 355, 361, 358, 367, and 332) and the amino acid sequences of the
fourteen Hsp70 gene family encoded proteins in Arabidopsis. The amino acid sequences from
Arabidopsis used for the multiple sequence alignment were from NCBI protein database
(http://www.ncbi.nlm.nih.gov/protein/) by using the protein name provided by Sung et al. [39].
The detailed accession numbers and names of the HSP70 proteins were listed on the left, and the
subcellular locations were shown on the right of the amino acid sequences. The asterisk indicates
completely conserved residues; colon indicates highly conserved residues; dot indicates a weak
conservative region; the short line indicates the vacancies residues of optimal sequence alignment.
The identified peptides from spots 355, 361, 358, 367, and 332 were highlighted with red, blue, purple,
yellow, and green underlines, respectively. The results showed that the unique identified peptides
from all the spots 355, 361, 358, and 367 could be only matched to the Hsp70s localized in cytoplasm.
In contrast, the unique identified peptides from the spot 332 could be only matched to the Hsp70s
localized in chloroplast. The detailed information of the identified peptides can be found in Table S1.
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Table S3. Proteoforms identified in Hosta “Gold standard”.

V% = SE!YLM

Protein Name # Identity? SpotNo.c SCL4 Pla.n t gi Number/ Exp. Mw (Da)/pIs Thr. Mw (Da)/pl* Scoi Cov(%)/ QM* MLM LENF
Species ¢
YLC MLC
a4 a b
T t =
795 Cyt PCHI 71361904 39,676/5.58 39,445/5.41 89 15 2
. aestioum |
glutamine synthetase 100%
isoform GSlc (GS1) ?
806 Cyt T. aestivum 71361904 39,505/5.75 39,445/5.41 168 15 3 E
icoti b b
338 cn NI gun06061  78,879/5.95 80,451/6.16 141 17 10 o
tabacum ; E o
transketolase (TK) 84.41% p 2 d
P L
346 Chl opulis ) 4063766 79,837/5.87 81,122/5.97 337 13 9 g c
trichocarpa s
a
e b ¢ H a4
476 Chl Vitis vinifera 225442531 63,140/5.18 65,255/5.6 474 17 8 SR om
1HAKE
RuBisCO large b
s o . o Sorghum b 2o
subunit-binding protein 72.68% 459 Chl . 242090109 66,151/4.84 60,914/5.07 233 31 13 I
. bicolor &
subunit (RBP) I &
i b
d @ C
472 Chl Zea mays 223948025 64,795/5.24 61,969/5.42 524 30 11 l' é ?: E
£l
pi b b 2
wsum =
840 Chl . 1885326 38,189/4.99 39,230/5.41 113 13 3 [
sativum

phosphoribulokinase (PRK) 80.64%
832 Chl Glycine max 255646270 38,858/4.85 45,757/5.89 277 38 11




Int. J. Mol. Sci. 2016, 17, 346; doi:10.3390/ijms17030346 S14 of S14

Table S1. Cont.

V% £ SE!YLM

Protein Name @ Identity? SpotNo.c SCL4 Pla‘nt gi Number/ Exp. Mw (Da)/pI¢ Thr. Mw (Da)/pl* Scoi Cov(%)/ QM* MLM LENF
Species ¢
YLC MLC
ab .2
355 Cyt V. vinifera 225449497 77,129/5.15 71,525/5.17 1050 61 26 E‘ ﬁ E g
a a a
= b b
361 Cyt V. vinifera 225449497 77,663/5.10 71,525/5.17 959 58 25 g [
[
) Rici a o a
heat shock protein 70kDa o 10, 358 Cyt S 55573627 78,743/5.06 71,276/5.14 977 53 23 c c
(Hsp70) communis E E a
gl . b
367 Cyt V. vinifera 225434984 76,864/5.20 71,589/5.17 847 57 25 E é é E
a a
A b
332 Chl V. vinifera 147805297 80,390/4.75 69,198/5.11 722 36 16 E é %
: :
.. Arabidopsis N ¢
zinc metalloprotease 170 Chymit TP 9294618 113,711/4.99 118,265/532 346 13 1 q

(insulinase family),
homologous to presequence
protease 1 (PreP1) * 179 Chl/Mit  A. thaliana 9294618 113,515/5.07 118,265/5.32 157 11 9 c ¢

100%

FREETEA » [ o | e
P

d
b
|

: The name and functional categories of the proteins identified by MALDI TOF-TOF MS. Protein names marked with an asterisk (*) have been edited by us depending on
BLAST against NCBI non-redundant protein database. The detailed information of the NCBI BLAST can be found in Table S2; *: The identities of the multiple alignment of the
amino acid sequences from different proteoforms. < Assigned spot number as indicated in Figure 5; % Protein subcellular localization predicted by softwares (YLoc,
LocTree3, Plant-mPLoc, ngLOC, and TargetP). SCL, subcellular location; Chl, chloroplast; Cyt, cytoplasm; Mit, mitochondria; ¢: The plant species that the peptides matched
from. /: Database accession numbers from NCBInr; ¢": Experimental (f) and theoretical (g) molecular weight (Da) and pI of identified proteins. Experimental values were
calculated using Image Master 2D Platinum Software. Theoretical values were retrieved from the protein database; : The Mascot score obtained after searching against the
NCBInr database; /: The amino acid sequence coverage for the identified proteins; : The number of unique peptides identified for each protein; : The mean values of protein
spot volumes relative to total volume of all the spots. Five samples (from left to right: YLM, YLC, MLM, MLC, LENF) of various leaf regions in different development
stages of Hosta “Gold Standard” were performed. YLM, young leaf margin; YLC, young leaf center; MLM, mature leaf margin; MLC, mature leaf center; LENF, leaf under
excess nitrogen fertilization. The different small letters on the columns indicate significant differences (p < 0.05) among the five samples as determined by one-way ANOVA.
Error bars indicate + standard error (SE).



