Table S1. Primers for site-directed mutagenesis and DNA sequencing.

Primers name

Sequence (5’ to 3°)

Site-directed mutagenesis

AtGOX1-T4V{t
AtGOX1-T4Vr
AtGOX1-T4Df
AtGOX1-T4Dr
AtGOX2-T4Vf
AtGOX2-T4Vr
AtGOX2-T4Df
AtGOX2-T4Dr
ZmGO1-T5Vf
ZmGO1-T5Vr
ZmGO1-T5Df
ZmGO1-T5Dr
AtGOX-T158Vf

AtGOX-T158Vr
AtGOX-T158Df

AtGOX-T158Dr
ZmGO1-T159Vf
ZmGO1-T159Vr
ZmGO1-T159Df
ZmGO1-T159Dr
AtGOXI1-S212Af
AtGOXI1-S212Ar
AtGOX1-S212Df
AtGOX1-S212Dr
AtGOX2-S212Af
AtGOX2-S212Ar
AtGOX2-S212Df
AtGOX2-S212Dr
ZmGO1-S213Af
ZmGO1-S213Ar
ZmGO1-S213Df
ZmGO1-S213Dr

CATATGGCTAGCGAGATCGTTAACGTTACCGAGTATG
CATACTCGGTAACGTTAACGATCTCGCTAGCCATATG
GCCATATGGCTAGCGAGATCGATAACGTTACCGAGTATGATG
CATCATACTCGGTAACGTTATCGATCTCGCTAGCCATATGGC
TCGCGGATCCATGGAGATCGTTAACGTTACCGAGT
ACTCGGTAACGTTAACGATCTCCATGGATCCGCGA
TCGCGGATCCATGGAGATCGATAACGTTACCGAGT
ACTCGGTAACGTTATCGATCTCCATGGATCCGCGA
GCTAGCGGGGAGATCGTCAATGTCATGGAGT
ACTCCATGACATTGACGATCTCCCCGCTAGC
TGGCTAGCGGGGAGATCGACAATGTCATGGAGTACC
GGTACTCCATGACATTGTCGATCTCCCCGCTAGCCA
TGCTCTCACTGTAGACGTCCCAAGGCTAGG

CCTAGCCTTGGGACGTCTACAGTGAGAGCA
TGCTCTCACTGTAGACGACCCAAGGCTAGG

CCTAGCCTTGGGTCGTCTACAGTGAGAGCA
GCTCACCGTCGACGTGCCGCGCCTTGGC
GCCAAGGCGCGGCACGTCGACGGTGAGC
CGCTCACCGTCGACGACCCGCGCCTTGGCCG
CGGCCAAGGCGCGGGTCGTCGACGGTGAGCG
ACATCCTTCCAGGCTAAGGTACGGTCAATT
AATTGACCGTACCTTAGCCTGGAAGGATGT
ACATCCTTCCAGTCTAAGGTACGGTCAATT
AATTGACCGTACCTTAGACTGGAAGGATGT
GGATATCCTTCCAGGCCAAGGTACGGTCAA
TTGACCGTACCTTGGCCTGGAAGGATATCC
GGATATCCTTCCAGTCCAAGGTACGGTCAA
TTGACCGTACCTTGGACTGGAAGGATATCC
TGACGTCTTTCCAGGCCAGGGTGCGGTCGA
TCGACCGCACCCTGGCCTGGAAAGACGTCA
TGACGTCTTTCCAGTCCAGGGTGCGGTCGA
TCGACCGCACCCTGGACTGGAAAGACGTCA



AtGOX1-T265Af
AtGOX1-T265Ar
AtGOX1-T265Df
AtGOX1-T265Dr
AtGOX2-T265Af
AtGOX2-T265Ar
AtGOX2-T265Df
AtGOX2-T265Dr
ZmGO1-T266A-f
ZmGO1-T266A-r
ZmGO1-T266D-f
ZmGO1-T266D-r

GGGCCGAGATGGCTGCTGGGACATAGTC
GACTATGTCCCAGCAGCCATCTCGGCCC
ACTATGTCCCAGCAGACATCTCGGCCCTTG
CAAGGGCCGAGATGTCTGCTGGGACATAGT
GATTATGTCCCAGCAGCAATCTCAGCCCTTG
CAAGGGCTGAGATTGCTGCTGGGACATAATC
CTTGATTATGTCCCAGCAGATATCTCAGCCCTTGAA
TTCAAGGGCTGAGATATCTGCTGGGACATAATCAAG
CGCGCTGATGGCCGCCGGCACGT
ACGTGCCGGCGGCCATCAGCGCG
CTACGTGCCGGCGGACATCAGCGCGCTG
CAGCGCGCTGATGTCCGCCGGCACGTAG

DNA sequencing

T7
T7term

TAATACGACTCACTATA
GCTAGTTATTGCTCAGCGG




AtGOX1 -MEI@INVTEYDAIAKQKLPKMVYDYYASGAEDQWTLQENRNAFARILFRPRILIDVSKID 59

AtGOX2 -MEI@INVTEYDAIAKAKLPKMVYDYYASGAEDQWTLQENRNAFARILFRPRILIDVNKID 59
AtGOX3 -MEI@INVMEYEKIAKEKLPKMVYDYYASGAEDQWTLQENRNAFSRILFRPRILIDVSKID 59
AtHAOX1 MDQIVNVDEFQELAKQALPKMYYDFYNGGAEDQHTLNENVQAFRRIMFRPRVLVDVSNID 60
AtHAOX2 MDQIVNVDEFQELAKQALPKMYYDFYNGGAEDQHTLNENVQAFRRIMFRPRVLVDVSKID 60
sk kK k.. ckk  kkkk kk.k _kkkkk kk.kk .kk Kk .kkkk. k. Kkk k%
*@®
AtGOX1 MTTTVLGFKISMPIMVAPTAMQKMAHPDGEYATARAASAAGTIMTLSSWATSSVEEVAST 119
AtGOX2 MATTVLGFKISMPIMVAPTAFQKMAHPDGEYATARAASAAGTIMTLSSWATSSVEEVAST 119
AtGOX3 VSTTVLGFNISMPIMIAPTAMQKMAHPDGELATARATSAAGTIMTLSSWATCSVEEVAST 119
AtHAOX1 MSTSMLGYPISAPIMIAPTAMHKLAHPKGEIATAKAAAACNTIMIVSFMSTCTIEEVASS 120
AtHAOX2 MSTKILGYPISAPIMIAPTGNHKLAHPEGETATAKAAAACNTIMIVSYMSSCTFEEIASS 120
ok akk. kk kkkokkk | cck.kkk kk kkkok. .k kkk ok .. . kk.kk.

Loop4 o-Helix4

*@®
AtGOX1 GPGIRFFQLYVYKNRNVVEQLVRRAERAGFKAIALMVDMPRLGRRESDIKNRFTLPPNLT 179
AtGOX2 GPGIRFFQLYVYKNRKVVEQLVRRAEKAGFKAIALMVDMPRLGRRESDIKNRFTLPPNLT 179
AtGOX3 GPGIRFFQLYVYKDRNVVIQLVKRAEEAGFKAIALMVD@PRLGRRESDIKNRFALPRGLT 179
AtHAOX1 CNAVRFLQIYVYKRRDVTAQIVKRAEKAGFKAIVLMVDVPRLGRREADIKNKMISP---Q 177
AtHAOX2 CNAVRFLQIYVYKRRDITAQVVKRAEKAGFKAIVL@VDVPRLGRREADIKNKMISP---Q 177
Likk ok okkkk ko kok. kkk _Kkkkkkk kkkk kkkkkkk.kkkk,. K
AtGOX1 LKNFEGLDLGKMDEANDSGLASYVAGQIDRTLEWKDVOQWLQTITKLPILVKGVLTGEDAR 239
AtGOX2 LKNFEGLDLGKMDEANDSGLASYVAGQIDRTLEWKDIQWLQTITNMPILVKGVLTGEDAR 239
AtGOX3 LKNFEGLDLGKIDKTNDSGLASYVAGQVDQSLEWKDIKWLQSITSLPILVKGVITAEDAR 239
AtHAOX1 LKNFEGLVSTEVRPNEGSGVEAFASSAFDASLEWKDIEWLRSITKLPILVKGLLTREDAL 237
AtHAOX2 LKNFEGLFSTEVRPSKGSGVQAFASRAFDASFEWKDIEWLRSITELPILVKGILTREDAL 237
*kokkkkk - cokke aa e ks akkkk . okk . ckk | ckkkkhkk . ok kkk

Loop6 o—Helix6

AtGOX1 IATQAGAAGIIVSNHGARQLDYVPAMISALEEVVKATQGRIPVFLDGGVRRGTDVFKALA 299
AtGOX2 IATQAGAAGIIVSNHGARQLDYVPAMISALEEVVKATQGRVPVFLDGGVRRGTDVFKALA 299
AtGOX3 IAVEYGAAGIIVSNHGARQLDYVPAMIVALEEVVKAVEGRIPVFLDGGVRRGTDVFKALA 299
AtHAOX1 KAVEAGVDGIVVSNHGARQLDYSPAMI TVLEEVVHAVKGRIPVLLDGGVRRGTDVFKALA 297
AtHAOX2 KAVEAGVDGIIVSNHGGRQLDYSPAMITVLEEVVQVVRGRIPVLLDGGVRRGTDVFKALA 297

Koo k| kkokkkkk kkkkk kkkk  kkkkk . | kk.kk o kkkkkkkkkkkkkkkk

AtGOX1 LGASGIFIGRPVVFSLAAEGEAGVRKVLOMLRDEFELTMALSGCRSLKEISRNHITMEWD 359
AtGOX2 LGASGIFIGRPVVFALAAEGEAGVKKVLOMLRDEFELTMALSGCRSLSEITRNHIV@MEWD 359
AtGOX3 LGASGVFVGRPSLFSLAADGEAGVRKMLOMLRDEFELTMALSGCRSLREISRTHIKMDWD 359
AtHAOX1 LGAQAVLIGRPIVYGLAAKGEDGVKKVIDMLKNEFEITMALSGCPTIDDVTRNHVREENE 357
AtHAOX2 LGAQAVLIGRPIIYGLAAKGEDGVKKVIDMLKNEFEITMALSGCPTIDDITRNHVRMENE 357
***.‘:::*** ::‘***‘** **:*:::**::***:******* T :::*‘*: *: .
AtGOX1 TPRPS-ARL 367
AtGOX2 TPRHL-PRL 367
AtGOX3 TPHYLSAKL 368
AtHAOX1 RIKSML--- 363

AtHAOX2 RLHSML--- 363

Figure S1. AtGOX1, AtGOX2, AtGOX3, AtHAOX1 and ArtHAOX2 protein sequence
alignments showing the conservation of phosphorylated residues and other important
residues and structures

Sequence  alignment was  carried out using Clustal Omega  software
(https://www.ebi.ac.uk/Tools/msa/clustalo/). Phosphorylated amino acids T4, T155, T158,
S212, T265 and T355 are highlighted in red. When the phosphorylated amino acid is replaced
by a valine in AfHAOX1 and AtHAOX?2 proteins, they are highlighted in green. Loop4 and

o—helix4 are highlighted in yellow and loop6 and a—helix6 are highlighted in blue. Residues



involved in FMN binding are marked by stars [27]. Residues involved in the catalytic site are
marked by circles [28,29]. UniProtKB: Q9LRR9 (4:tGOX1), F4JFV6 (4:GOX2), 049506
(4tGOX3), QILJHS (4tHAOX1) and Q24JJ8 (AtHAOX?2).
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———————————— mnnndieynapseikyidvvntydleee----askvvphggfnyiaga
mhlsstdvnfiknrrtkmtyktstenkaleivnvkslegkvkgsmeaagnkggfgyirgg

———————————————————————————— mslvcltdfgah----areqglskstrdfiegg
————————————————————————— madlsflnleeveee----akkvmpkmafdyystg
———————————————————————— mtaisspinlfeyeqgl----akthlsgmafdyyisg

—————————————————————————— mlprlicindyegh----aksvlpksiydyyrsg
——————————————————————————— mdgivnvdefqgel----akgalpkmyydfyngg
mdgivnvdefgel - ---akgalpkmyydfyngg
i@nvmeyeki----akeklpkmvydyyasg
nvmeyqgai- - - -akgklpkmaydyyasg
nvneyeai----akgklpkmvydyyasg
nvteydai- - --akgklpkmvydyyasg
nvteydai----akaklpkmvydyyasg
nvteyeai- - --akeklpkmvydyyasg
nvteyeai----akgklpkmvidyyasg
nvmeyeai- - --akkklpkmvidyyasg
nvteyeai----akgklpkmafdyyasg

sgdewtkrandrawkhkllyprlagdveapdtsteilghkikapfimapiaahglahttk
sedewtlnentsafnkkgimprvlrgidsadlstslfgiklktpiigapvaagglahaeg
addsitrddniaafkrirlrprylrdvsevdtrttiggeeisapiciaptgfhclvwpdg
sdtcytvgenrscfsrylllprmlrnvsrvdtshelfgirssmpvwvapmamhglahpgr
agdeitlgenravferiklrprmlvdvsginlttsvlggplglplliapmafgclahteg
andeetladniaafsrwklyprmlrnvaetdlstsvlggrvsmpicvgatamgrmahvdg
aedghtlnenvgafrrimfrprvlvdvsnidmstsmlgypisapimiaptamhklahpkg
aedghtlnenvgafrrimfrprvlvdvskidmstkilgypisapimiaptgnhklahpeg
aedgwtlgenrnafsrilfrprilidvskidvsttvlgfnismpimiaptamgkmahpdg
aedewtlgenreafsrilfrprilidvskidmtttvlgfkismpimvaptamgkmahpdg
aedgwtlaenrnafsrilfrprilidvtnidmtttilgfkismpimiaptamgkmahpeg
aedgwtlgenrnafarilfrprilidvskidmtttvlgfkismpimvaptamgkmahpdg
aedgwtlgenrnafarilfrprilidvnkidmattvlgfkismpimvaptafgkmahpdg
aedgwtlgenrnafarilfrprilidvskidmtttvlgfkismpimvaptamgkmahpeg
aedgwtlygnrhafsqgilfrprilidvskidmtttvlgfkismpimiaptamgkmahpeg
aedgwtlaenrnafsrilfrprilidvskidmsttvlgfkismpimiaptamgkmahpeg
aedgwtlaenrnafsrilfrprilidvskidiattvlgfkismpimiaptafgkmahpeg
. . . . PR * . .

* * P 1

eagtaravsefgtimsisaysgatfeeisegln---ggprwfgiymakddggnrdildea
evatakamaevgsifsistygstsvedaakaap---dapgffglymskddkfnefllkka
emstaraaqaagicyitstfascslediviaap---eglrwfglyvhpdlglnkgliqrv
evatcraaaaagvpftfstvatsslgeigetgh----dnrifglyvirnrevvrrwvtea
elatamaaasagtgmvlstlstksleevaevgskfspslgwfglyihkdrgltralvera
elatvracgslgtgmmlsswatssieevaeagp---ealrwlglyiykdrevtkklvrga

eilatakaaaacntimivsfmstctieevasscn----avrflgiyvykrrdvtagivkra
etatakaaaacntimivsymssctfeeiasscn----avrflgiyvykrrditagvvkra
elataratsaagtimtlsswatcsveevastgp----girffglyvykdrnvviglvkra
enataraaaaagtimtlsswatssveevastgp----girffglyvykdrkvveglvrra
eyataraasaagtimtlsswatssveevastgp----girffglyvykdrnvvaglvrra
eyataraasaagtimtlsswatssveevastgp----girffglyvyknrnvveglvrra
eyataraasaagtimtlsswatssveevastgp----girffglyvyknrkvveqglvrra
eyataraasaagtimtlsswatssveevastgp----girffglyvyknrkvveglvrra
eyataraasatgtimtlsswatssveevastgp----girffglyvykdrhvvaglvrra
eyataraasaagtimtlsswatssveevastgp----girffglyvykdrnvvaglvrra
eyataraasaagtimtlsswatssveevastgp----girffglyvykdrnvvaglvrra
* * * * . .. . ek ok . .

ksdgataiilf§ad8tvsgnrdrdvknkfvypfgmpi--vgrylrg------ taegmslnn
vsagvkaiil@ad8tlggyreedivnhfgfpfpmpn--laafses------ dgtgkgise
eslgfkalvifl vegnrrhdirnglrr--nltltdlgs---------- pkkgnaipy

esrgfkalmv@vdagrlgnreadarnkftlppglalrnleylssas-tardsgdgsglmk
yaagykalcl@vdapvlggrerdrrnefvlppglhlanlttisglni--phapgesglft
ekmgykaifv@vdfpylgnrlddvrnrfklppglrmknfetstlsfspeenfgddsglaa
ekagfkaivl@vdvprlgrreadiknkmispg---lknfeglvste---vrpnegsgvea
ekagfkaivl@vdvprlgrreadiknkmispg---1lknfeglfste---vrpskgsgvga
eeagfkaial@v rlgrresdiknrfalprgltlknfegldlgk---idktndsglas
eragfkaial@v rlgrreadiknrfvlpphltlknfegldlgk---mdgaadsglas
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eragfkaial@v rlgrreadiknrfvlppfltlknfegidlgk---mdkandsglss
eragfkaial@v rlgrresdiknrftlppnltlknfegldlgk---mdeandsglas
ekagfkaial@v rlgrresdiknrftlppnltlknfegldlgk---mdeandsglas
ekagfkaial@v rlgrresdiknrftlppnltlknfegldlgk---mdeandsglas
eragfkaial@v rlgrreadiknrftlppfltlknfegldlgk---mdkaddsglas
eragfkaial@v rlgrreadiknrfvlppfltlknfegldlgk---mdgasdsglas
eragfkaial@v rlgrresdiknrftlppfltlknfegldlgk---mdkandsglas
* * . «k ok * % * * . .

iyg—asquilprdieeiaghsglpvakgithedadmaikrgasgiwvsnhgarque
iya-aakgglvledigkikkitnlpvivkgvgspidaddainagadgiwvsnhggrgldg
fgmtpistslcwndlswfgsitrlpiilkgiltkedaelavkhnvggiivsnhggrglde
lftsevddsl@wefipwlrgvtklpiivkgllspadaelavgygvdgivvsnhggrgldy
yvfagglnpal@wddlewlgslsplplvlkgilrgddaaraveygakaivvsnhggrgldg
yvakaidpsi@wedikwlrrltslpivakgilrgddareavkhglngilvsnhgargldg
fassafdaslBwkdiewlrsitklpilvkglltredalkaveagvdgivvsnhgargldy
fasrafdasf@wkdiewlrsitelpilvkgiltredalkaveagvdgiivsnhggrgldy
yvaggvdgsl@wkdikwlgsitslpilvkgvitaedariaveygaagiivsnhgargldy
yvaggvdrtl@wkdvkwlgtittlpilvkgvltaedtrlavangaagiivsnhgargldy
yvaggidrsl@wkdvawlgtitslpilvkgvitaedarlavghgaagiivsnhgargldy
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apg@fdtlpaiaervnk---rvpivfdsgvrrgehvakalasgadvvalgrpvlfglalg
gpafidvlpliaksvnh---rvpivfdsgvrrgehvfkalaggadvvavgrpvlyglnlg
vlafidaltevvaavkg---kievyldggvrtgndvlkalalgakciflgrpilwglack
apsglhmlpavvaavrgcgssipvlvdggvrrgtdvikalalgasgvllgrpvlyglavg
aia@ldalpeivaavng---kaevlldggirrgtdiikalaigagavligrpvlwglavg
vpalidvlpeiveaveg---kvevfldggvrkgtdvlkalalgakavivgrpivwglafqg
spalitvleevvhavkg---ripvlldggvrrgtdvfkalalgagavligrpivyglaak
spaffitvleevvgvvrg---ripvlldggvrrgtdvfkalalgagavligrpiiyglaak
vpalivaleevvkaveg---ripvfldggvrrgtdvfkalalgasgvivgrpslfslaad
vpafisaleevvkaarg---qglpvivdggvrrgtdvfkalalgaagvivgrpvvislaaa
vpalimaleevvkaaqg---ripvfldggvrrgtdvfkalalgaagvfigrpvvislaae
vpafisaleevvkatqgg---ripvfldggvrrgtdvfkalalgasgifigrpvvislaae
vpalisaleevvkatqgg---rvpvildggvrrgtdvfkalalgasgifigrpvvialaae
vpafisaleevvkatqgg---rvpvildggvrrgtdvfkalalgasgifigrpvvislaae
vpalimaleevvkaaqg---rvpvildggvrrgtdvfkalalgasgifigrpvvislaae
vps@limaleevvkaaqg---ripvfldggvrrgtdvfkalalgasgifigrpvvislaae
vpsfimaleevvkaaqgg---rvpvildggvrrgtdvfkalalgasgifigrpvvislase

* s . .. s LKk _kok % *kkk **k s skkk .. K

gwggaysvldyfgkdltrvmgltgsgnvedlkgldlfdnpygyey-----------
gakgvgsvfehlnkelsitmglagtknieeikhtslid------------------
gehgvkevlniltnefhtsmaltgcrsvaeinrnlvgfsrl---------------
ggagvervlgllrseielsmalagcssvggigpglllpapsagpappmpaaglckl
ggagvshvisllgkelnvamaligcsglgdidtsflhl------------------
gekgvgdvleilkeefrlamalsgcgnvkvidktlvrknplavski----------
gedgvkkvidmlknefeitmalsgcptiddvtrnhvrfleneriksml---------
gedgvkkvidmlknefeitmalsgcptidditrnhvrflenerlhsml---------
geagvrkmlgmlrdefeltmalsgcrslreisrthiklldwdtphylsakl------
geagvsnvlrmlrdefeltmalsgctslaeitrkhiiflesdklsaipsrl------
geagvkkvlgmmrdefeltmalsgcrslkeisrshiaadwdgpssrav--arl---
geagvrkvlgmlrdefeltmalsgcrslkeisrnhitflewdtprpsarl-------
geagvkkvlgmlrdefeltmalsgcrslseitrnhivlewdtprhlprl-------
geagvrkvlgmlrdefeltmalsgcrslseitrnhiiflewetprhlprl-------
geagvrkvlgmlreefeltmalsgcrslkeitrdhivjlewevphpgsrplprl---
geagikkvlgmlrdefeltmalsgcrslneitrnhivilewdapraa-lpaprl---
geagvrkvlgmlreefeltmalsgcrslkeitrnhivjldwdhpral-lapk-1---
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Figure S2. Amino acid sequence alignment of Lactococcus lactis, Aerococcus viridians,
Nostoc and Chlamydomonas reinhardtii lactate oxidases with glycolate oxidases and
hydroxy-acid oxidases of human and plants.

Sequence  alignment was  carried out using Clustal Omega  software
(https://www.ebi.ac.uk/Tools/msa/clustalo/). Phosphorylated amino acids T4, T155, T158,
S212, T265 and T355 from Arabidopsis thaliana and their equivalents in other proteins are
highlighted in red. Amino acids in yellow were presumed to be involved in substrate binding
(Hackenberg et al, 2011). UniProtKB: Lactate oxidase: Q44467 (Aerococcus viridians
IF012219), Q9CGS58 (Lactococcus lactis 111403), Q8Z0CS8 (Nostoc sp. PCC 7120), ASIELS
(Chlamydomonas reinhardtii) ; HAOX : Q9LJHS (Arabidopsis thaliana, HAOX1), Q24JJ8
(Arabidopsis thaliana, HAOX2), QINYQ3 (Homo sapiens, HAOX2) ; GOX : COP702 (Zea
mays), QILRRY (Arabidopsis thaliana, AtGOX]1), F4JFV6 (Arabidopsis thaliana, AtGOX2),
049506 (Arabidopsis thaliana, AtGOX3), Q3L1HO (Brassica napus), ASBIR1 (Vitis
vinifera), E1AXT8 (Nicotiana benthamiana), AO0A4U5NR44 (Populus alba), P05414
(Spinacia oleracea), and QOUJMS (Homo sapiens, GOX1).
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Figure S3. Purified recombinant His-tag proteins of wild-type AtGOX1, AtGOX2 and
ZmGO1 and their phosphosite mutated forms on Coomassie-stained SDS-PAGE gels.
Two micrograms of desalted purified GOX proteins were separated by SDS-PAGE with 10%
acrylamide and stained with Coomassie Blue R-250. Purified recombinant proteins of wild-
type AtGOX1, AtGOX2 and ZmGO1 and (A) AtGOX1/2 T4V/D and ZmGO1 T5V/D, (B)
AtGOX1/2 T158V/D and ZmGO1 T159V/D, (C) AtGOX1/2 S212A/D and ZmGO1 S213A/D,
and (D) 4tGOX1/2 T265A/D and ZmGO1 T266A/D. Molecular mass markers (MM) are
shown with the molecular masses of 50 kDa and 37 kDa indicated. Each GOX recombinant

protein was estimated to be ~40 kDa.



