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Supplemental Fig. S1. Amino acid sequences for each AtGLX1 splice variant.
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GLKL=3_2 == ==mmmm == s e e
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GLX1-3 1 NNPGLSTNRDEATKGYIMOQTMFRIKDPKASLDFYSRVLGMSLLKRLDFSEMKFSLYFLG
GLX1-3 ?  NNPGLSTNRDEATKGYTMQQTMFRIKDPKASLDFYSRVLGMSLLKRLDFSEMKFSLYFLG
GLX1-3 3  NNPGLSTNRDEATKGYIMQQTMFRIKDPKASLDFYSRVLGMSLLKRLDFSEMKFSLYFLG
GLX1-3 4  NNPGLSTNRDEATKGYIMQQTMFRIKDPKASLDFYSRVLGMSLLKRLDFSEMKFSLYFLG

. Fakk kA *
GLX1-3 1  YEDTTTAPTDPTERTVWTIFGQPATIELTHNWGTESDPEFKGYHNGNSEPRGFGHIGVTVD
GLX1-3_2 YEDTTTAPTDPTERTVHTFGQPATIEL EF PRGFGHIGVTIVD
GLX1-3_3 YEDTTTAPTDPTERTVWIFGQPATIEL ESDPEF PRGFGHIGVIVD
GLX1-3_4  YEDTTTAPTDPTERTVWTFGQPATIELTHNWGTESDPEFKGYHNGNSEPRGFGHIGVTVD

*x *
GLX1-3 1 DVHKACERFEELGVEFAKKPNDGKMENIAFIKDEDGYWIEIFDLKTIGTTTVNAR
GLX1-3 2  DVHKACERFEELGVEFAKKPNDGKMKNIAFIKDPDGYWIEIFDLKTIGITTVNAA
GLX1-3 3  DVHKACERFEELGVEFAKKPNDGKMKNIAFTKDPDGYWIEIFDLKTIGTTTVNAL
GLX1-3_4  DVHHACERFEELGVEFAKKPNDGKMENIAFIKDEDGYWIEIFDLKTIGTTTVHAZ
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Supplemental Fig. S2. Subcellular localisation of GLX1w/0S—GFP fusion proteins expressed in A. thaliana
mesophyll protoplasts. Fluorescence images of GFP (F4p), chlorophyll autofluorescence (F;,), and the bright field
(BF) are shown. Black bars = 10 um.



Specific regions to Zn-type GLX1
_—— —

S6803GLX1
EcGLX1
OsGLX1-1
ZmGLX1-1
AtGLX1-1
MpGLX1-1
SmGLX1-1
0sGLX1-3
ZmGLX1-4
CvGLX1-1
0sGLX1-2
ZmGLX1-3
ZmGLX1-2
AtGLX1-2
MpGLX1-2  IQQTMYRIKDPKV------—=-—=-—-- SLDFYTRILGMTLLKRLDFPEMKESLYFVGYED----PASIPTDPAERMAYTF - - - -VLELTHNWGTESDENFK
MpGLX1-3 TQOTMYRIKDPRKV-——=======—=— SLDFYTRILGMTLLKKLDFPEMKFSLYFVGYED----PASTPTDPAERMAY TFSSKATLELTHNWGTESDENFK
SmGLX1-2  VQOTMYRIKDPKA--——————-—————- SLDFYSRVLGMTLLKRLDFPDSKESLYFVGYED--—- SAEAPKDPIERVRWTFRKKATIELTHNWGTETDPDFK
0sGLX1-4  MOOTMFRVKDPKV--—--—=======— SLDFYSRVMGMSLLKRLDFPEMKESLYFLGYED----VESAPTDPVKRTVWTFGQRATLELTHNWGTENDPEFK
ZmGLX1-5 LOOTMLRVKDPKV -~~~ = === ====== SLDFYSRVMGMSLLKRLDFEEMKESLYFLGYED - -~ ~-VTLAPDDHIKRTEWTFROKATLELTHNWGTENDPEFK
AtGLX1-3 MOOTMFRIKDPKA-————————————, SLDFYSRVLGMSLLKRLDFSEMKESLYFLGYED----TTTAPTDPTERTVWTFGQPATIELTHNWGTESDPEFK
CvGLX1-2  FQOTMLRVKDPQP-———-—-—-————— SLDFYTRVLGMTLLCKLDFADMKFSLYFLAYQS----PEDVPADPVERAKWMFGLPACLELTHNWGTESDPDFK
PtGLX1 FSQTMLRVKDPRK-——-————-————= SLAFYKAMGMKLLSEKHFN---DFSLYFLGSSN----VADG—--——--, -ADTKTLFQPVLELTHNHGTENDDDEFR
CmGLX1 FAQTMLRIKDPSK------—-———-- SROFYEALG-MNFLTRFDFPELSFSLYFFALEKDPTVPAEDAPQPERAKWLFSRQYPTLELTHNWGTEKDPNFK
SeGLX1 LNHTCLRVKDPAR-————————————, AVKFYTEHFGMKLLSRKDFEEAKFSLYFLSFPK-—-——-— DDIPKNRKNGEPDVFGAHGVLELTHNWGTEKNPDYK

e
S6803GLX1 ----- YDLGNGFGHIALGVEDIYSTCDKIRDK-GGKVVREPGPMKHGTTVIAFVEDPDGYKTEL

EcGLX1 = ----- YELGTAYGHIALSVDNAAEACEKIRON-GGNVTREAGPVKGGTTVIAFVEDPDGYKIEL
0sGLX1-1  ----- YDIGAGFGHFGIAVDDVAKTVELIRAK-GGKVIREPGPVKGGKTVIAFVEDPDGYKFEL
ZmGLX1-1  ----- 'YDIGEGFGHFGIAVEDVARTVELIRAK-AGKVIREAGPVKGGETVIAFVEDPDGYKFEL
AtGLX1-1  ----—- YDIGAGFGHFGIAVDDVAKTVELVKAK-GGKVSREPGPVKGGKTVIAFIEDPDGYKFEL
MpGLX1-1  ----- YDIGTGFGHFGLAVEDVQKVCDLVKAK-GGVVSREPGPVKGGKSVIAFVDDPDGYKFEL
SmGLX1-1  ----- YDIGTGFGHFGIAVEDVYRTVDLVKAK-GGKVSREAGPVKGGSTVIAFVDDPDGYKFEL
0sGLX1-3  ----- YDIGTAFGHFGIAVEDVAKTVDLIKAK-GGTVIRE PGFVKGGKSVIAFIEDPDGYKFEL
ZmGLX1-4  --——- YNIGTGFGHFGIAVEDVAKTVELIKAK-GGTVTREPGPVKGGKSVIAFIEDPDGYKFEL
CvGLX1-1  ----- YDLGEGFGHFGIATPDAYKMVEAVKAK-GGRVTREPGPTKGGKTVIAFVEDPTGYKFEL
OsGLX1-2  ----- YDIGAGFGHFAIATEDVYKLAEKIKSSCCCKITREPGPVKGGSTVIAFAQDPDGYMFEL
ZmGLX1-3  ----- YDIGTGFGHFAIANDDVYKLAENIKS-KGGKITREPGPVKGGSTVIAFAQDPDGYMFEL
ZmGLX1-2  ----- YDIGTGFGHFAIANEDG-—--—-—————- GKITRDPGPVKGGSTVIAFAQDPDGYMFEL
AtGLX1-2  —---- YDIGTGFGHFAISTQDVSKLVENVRAK-GGNVTREPGFVKGGGSVIAFVKDPDGYTFEL

MpGLX1-2 GHENGNSEPRGYGHIGITVDDTYRACERFEKM-GVKEVKKPDDGK--MKGVAFIQDPDGYWIEL
MpGLX1-3 GHHNGNSEPRGYGHIGITVDDTYKACERFEKM-GVKFVKKPDDGK—--MKGLAFIQDPDGYWIET
SmGLX1-2 GYHNGNADPRGYGHIGISVDDTYRACERFEKL-GVEFVKKPDDGS - -MKGLAFIKDPDGYWIET
OsGLX1-4 GYHNGNSDPRGFGHIGVTVHDVYKACERFERL-GVEFVKKPDDGK—--MKGIAFIKDPDGYWIET
ZmGLX1-5 GYHNGNSDPRGFGHIGVTVDDVHKACERFERL-GVEFVKKPDDGK—-IKGIAFIKDPDGYWIEL
AtGLX1-3 GYHNGNSEPRGFGHIGVTVDDVHRKACERFEEL-GVEFAKKPNDGK--MKNIAFIKDPDGYWIET
CvGLX1-2 GYHNGNTQPRGFGHIGLCVPDVEAACARFEEL-GVEFVKKPNDGK--MRNLAFIKDPDGYWIETL

PtGLX1 YYNGNEDGRQGFGHIGFLVDDVYKACDALRPL-GFGFRKEPDGGS —-MKGLAFAYDPDGYSIEI
CmGLX1 YANGNTEPGKGYGHIGFLVDDLYASCAAVEKA-GYVVSRKPGPFON-VGEIAFVRDPDDYWIEL
ScGLX1 INNGNEEPHRGFGHICFSVSDINKTCEELESQ-GVKFKKRLSEGR--QKDIAFALDPDGYWIEL

Supplemental Fig. S3. Sequence comparison of the Glyoxalase domain (Pfam, PFO0903) in the N-terminus of glyoxalase |
(GLX1) among oxygenic phototrophs. Blue shading represents the metal-binding sites; orange shading represents substrate-
binding sites. Navy arrows indicate the regions specific to Zn2*-dependent GLX1. S6803, cyanobacterium Synechocystis sp.
PCC 6803; Cv, green alga Chlorella variabilis; Mp, liverwort Marchantia polymorpha; Sm, fern Selaginella moellendorffii;
At, C, plant Arabidopsis thaliana; Os, C, plant Oryza sativa; Zm, C, plant Zea mays; Cm, red alga Cyanidioschyzon
merolae; Pt, diatom Phaeodactylum tricornutum; Ec, heterotrophic prokaryote Escherichia coli; and Sc, heterotrophic
eukaryote Saccharomyces cerevisiae.



OsGLX2-2 EYTVKNLKEFILTVEPDNEKVEKQKLEWAQKOREANOPTIPSTIGEEFETNTFMRVD—————-— LPEIQAKFGAKSPVEALREVRKTKDNW

ZmGLX2-2 EYTVKNLKFMLTLEPENEKTKQKLEWAEKQREANQPTVPSTIGDEFEINTFMRVD - ————— LPETQAKFSVNSPVEAMREVRKTKDNW
AtGLX2-2 EYTVKNLEFALTVEPNNGKIQQKLAWARQOROADLPTIPSTLEEELETNPFMRVD —————~ KPEIQEKLGCKSPIDTMREVRNKKDOW
SmGLX2-2 EYTAKNLKFAMSVDPHNDALKQKVAWTEEQRRNDKPTVPSTIREELQTNPFMRVN-————— VKEFQVHMGESDPVELLASLRAAKDQF
CmGLX2 EYTVANLAFALTVEPNNESIRNKLKEAERLRAENKATI PSTVGGEQOQWNVFLRA-————————————————~— ADAQWMTELRERKNRF

AtGLX2-4 EYTLSNSKFALSIEPTNEVLQSYAAYVAELRDKKLPTIPTTMKMEKACNPFLRT - -—ENTDIRRALGIPETADEAEALGI IRRAKDNE
AtGLX2-5 EYTLSNSKFALSLEPNNEVLQSYAAHVAELRSKKLPTIPTTVKMEKACNPFLRS - -—-SNTDIRRALRIPEAADEAEAT.GI TRKAKDDF
OsGLX2-1 EYTLSNSKFALSIEPGNKDLQEYAANAADLRKRNTPTVPTTIGREKQCNPFLRT - —-—-SSPEIKNTLS IPDHFDDARVLEVVRRAKDNF
ZmGLX2-1 EYTLSNAKFALSVEPGNKALQEYAANAAELRNKNIPTVPTTIGREKECNPFLRT - -—-SNPEIKRTLSVPDHFDEDRVLGVVRRAKDNE
CvGLX2 EYTASNAKFAAHVDEGNEDLOQRMKADIEAKRARGEPTVPSQLGDELKCNPFLRPGTLDSPAIRSKLGVPEGASNDVAFGAIRAAKDTF
PtGLX2 EYTSSNAKFALATEPGNSALVSRAEEIKATRERGEPTVPSNLGVEKQTNPFLR—-CDMSAETRONIGVKISDSDADVFGRIRKAKDKE
MpGLX2-1 EYTLSNAKFAMSVEPONEALSSRYEKVAELRRKGLPTVPTSLGEEKSFNPFLRP---FSQELRKSVHLNSSASDVETFAAVRLAKDRY
SmGLX2-1 EYTLSNAKFAMT TEPNNPALNSHFEKVKQLRDSGLATIPSSVGEEKKFNPFLRP---ASREIRRSLNLSDDASDSDVFAAVRKAKDRA
MpGLX2-2 EYTASNIRFAVIVEPHNEDLLSQRQLVEQLROKGQPTIPTTIGQENSFNPFLRP - --FVESVRQSLNKSASENNVEVFTALRLAKDKF
S6803GLX2 EYTLGNLKFALTVDPSNKDLQERFQTVQGDRORGQATIPSWLGTEKRTNPFLRW---DNPAIQARVGMTEP---ARVFGKLRGMKDNF
EcGLX2 EYTLSNMKFALSILPHDLSINDYYRKVKELRAKNQITLPVILKNERQINVFLRTED—-IDLINVINEETLLOQPEERFAWLRSKKDRE
ScGLX2 EYTSDNVKFVRKIYPQVGENKALDELEQFCSKHEVTAGRFTLKDEVEFNPFMRLE - -DPKVQKAAGDTNNSWDRAQIMDKT.RAMKNRM

Supplemental Fig. S4. Sequence comparison of the hydroxyacylglutathione hydrolase domain (Pfam, PF16123) in the C-
terminus of glyoxalase Il (GLX2) among oxygenic phototrophs. Orange shading indicates substrate-binding sites. S6803,

cyanobacterium Synechocystis sp. PCC 6803; Cv, green alga Chlorella variabilis; Mp, liverwort Marchantia polymorpha;
Sm, fern Selaginella moellendorffii; At, C; plant Arabidopsis thaliana; Os, C, plant Oryza sativa; Zm, C, plant Zea mays;
Cm, red alga Cyanidioschyzon merolae; Pt, diatom Phaeodactylum tricornutum; Ec, heterotrophic prokaryote Escherichia
coli; and Sc, heterotrophic eukaryote Saccharomyces cerevisiae.
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