











Fig. S1 Protein sequence alignment of Mge homologs. The gray bar on top of the alignment indicates the section of aligned Mge/Cge
sequences used to generate the phylogenetic tree. Solid underlines indicate the sequence segments removed as mTP for long form constructs of
AtMges. Dotted underlines indicate the sequence segments, in addition to the solid underlined portion, removed as mTP for short form
constructs. The stretch of stars indicates the amino acid sequence derived from retained intron 2 of the AS form of Mge in several plant species.
Note that for Arabidopsis, this segment resembles intron 2, but does not splice out to form isoform. For tomato and poplar, the segments are
predicted to be retained intron 2; further investigation is required for confirmation. The cylinders and arrows at the bottom of the alignment
indicate the alpha helixes and beta sheets, respectively, in E. coli GrpE, as shown in Harrison et al., 1997. Accession numbers of each sequence
are as followed: AtMgel: At5g55200; AtMge2: At4g26780; SIMgel: TC226893; SIMge2: TC233922; NtMgel: AF09863; NtMge2: AP09863;
GmMgel: Glyma08g43430.1; GmMge2: Glyma02g46390.1; GmMge3: Glymal8g10120.1; PoMgel: TC156480; PoMge2: TC162523; OsMgel:
LOC _0s09g11250.1; OsMge2: LOC_0s08g25090.1; ShMgel: Sb02g019590.1; SbMge2: Sb079g017190.1; PpMgel: Pp1s194 146V2.1;
PpMge2: Ppls162_160V2.1; CrMgel: Au9.Cre08.9370450; ScMgel: NP_014875.1; EcGrpE: X07863.1; AtCgel: AT1G36390.1; AtCge2:
AT5G17710.1; VvCgel: GSVIVT01008951001; VvCge2: GSVIVT01029905001; PoCgel: POPTR_0002s09060.1; PoCge2:
POPTR_0013s06430.1; OsCgel: LOC_0s04g35180.2; OsCge2: LOC_0s02g39870.1; SbhCgel: Sb069016920.1; SbCge2: Sh04g025770.1;
PpCgel: Pp1s372_19V6.1, PpCge2: Ppls273_60V6.1; CrCgel: XM_001692360.1; Syn GrpE: NP_442221.



Fig. S2 Insilico analysis of the expression of Arabidopsis Mges. Data were
obtained and organized from the public microarray data concerning the transcript
expression of Mgel and Mge2 under HS or UV-B stress. The black bar underneath the
x-axis indicates heat treatment period at 38°C, while the gray bar indicates the
recovery period at 25°C following a 3-h heat treatment. For, UV-B treatment, the
plants were exposed to 15 min of irradiation and the expression was determined
during recovery.
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Fig. S3 Molecular characterization of mge2-1 and mge2-2 T-DNA insertion lines.
(A) PCR analyses of the genomic DNA of the wild-type and mge2 KO lines. Presence
of T-DNA was detected by use of T-DNA left border primer and gene specific
flanking primer as shown in Table S1. (B) The RT-PCR products of Mgel and Mge2
derived from the wild type or the Mge mutants without (Con) or with (HS) heat
treatment at 37°C for 1 h. W: wild type; 2-1: mge2-1; 2-2: mge2-2.



Table S1. List of primers used in this study.





