Supplementary data

Du S.Y. et al., Roles of the different components of Mg-chelatase in abscisic acid signal

transduction.

(a) abar-3

C548+T (Ser183+Phe)
C1042T (Leu348+»Phe)

ATG

Vy abar-2

T-DNA

cch

C1925+T (Pro42»Leu)

)

C2068>T (Leus90>Phe)

rtl1

The map of the abar mutant alleles is shown above.

(b) Summary of the ABA-related phenotypes of the mutant alleles

1000 bp

Mutant allele Seed germination Early seedling growth Stomatal movement
abar-1 (lethal) -— — —

abar-2 ABA insensitive Weakly ABA insensitive Wild-type

abar-3 ABA hypersensitive ABA insensitive Wild-type

cch Weakly ABA insensitive Weakly ABAinsensitive | Strongly ABA insensitive

rill

Weakly ABA insensitive

Wild-type

Strongly ABA insensitive

Supplementary Fig. 1 The identified mutant alleles of CHLH/ABAR gene and summary of their
ABA-related phenotypes. (a) Diagram showing the locations of the abar-1, abar-2, abar-3, cch and rtl1
mutations in the CHLH/ABAR genomic DNA (modified from Wu et al., 2009). (b) Summary of the

ABA-related phenotypes of these mutant alleles.
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Supplementary Fig. 2 Root length of cch, ¢s mutants and different transgenic lines in ABA-containing
medium. (a) The data for cch and cs mutants. For corresponding photos of seedling growth, see Fig. 4c. (b)
The data for the CHLI-RNAi-transgenic lines IR3 and IR6. For corresponding photos of seedling growth,
see Fig. 4d. (c) The data for the CHLI1-overexpression transgenic lines IOE3, IOE6 and IOE7. For
corresponding photos of seedling growth, see Fig. 4e. (d) The data for the CHLD-overexpression transgenic
lines DOE1 and DOES. For corresponding photos of seedling growth, see Fig. 6¢. (¢) The data for the
GUN4-RNAi-transgenic lines RG-4, RG-10, RG12 and RG15. For corresponding photos of seedling
growth, see Fig. 7c. (f) The data for the GUN4-overexpression transgenic lines GOE3 and GOE9. For
corresponding photos of seedling growth, see Fig. 7d.

Values are the means = SE from three independent experiments and different letters indicate significant
differences at P << 0.05 (Duncan’s multiple range test). The experimental conditions are the same as
described in the corresponding figures where the photos of the seedlings growth are presented (Fig. 4, 6, or
7).



Arabidopsis NASEVYSPETLSTSKAEHLSSLTNSTK . . HSFLRKKHRSTKPAKSFFKVKSAVSGNBLFTQENPEVRR 1VP IKRDNVPT 82
Tobacco s LPNSKVEHLSS I SQKHYFLHSFLPKK INPTY . SKSPKKFQCNA I GNELFTQI TQEVRR I VPENTQGLAT 83
Barley TATGAQKKARGPRPAPLHSFLLTGR.. . . - - - - RGRRAT . . IRCAVAGNGL FFQTNPDVRRVVPAE . . . . - RGLP 76
Rice IS-ST-TI'ATGVQKKLGAPV. - PLHSFLLSRRQPAAGAGRGRAAAAA I RCAVABNGL FTQTKPEVRRVVPPEGDASRRGVPRVKVIAY 88
Soybean MASEVSSPETLPSSKPDQLHSLAQKHL YLHSFLPKKANYNGSSKSSLRVKCAV I1GNBLFTQITQEVRR IVPENDQNLPT . . . . . . VK 84
Arabidopsis [VEEAQYQSS| SEAVQSENKTSRHAS . Y—K'\-NN-EILKD- KVKDAVEKERDRVDAVIEVEPS 171

Tobacco LT, IKNGQ - KM LE| VK 172
Barley DPRI El 166
Rice DPRI Gl VK 178
Soybean ISKRK LE 173
Arabidopsis 261
Tobacco 262
Barley 256
Rice 267
Soybean 263

Arabidopsis S S| RKD 351
Tobacco S E SN 352
Barley A N 346
Rice A DI DPN DG 357
Soybean S 353

Arabidopsis 1 441
Tobacco 442
Barley 436
Rice 447
Soybean 443
Arabidopsis 526
Tobacco 527
Barley 526
Rice 532
Soybean 528
Arabidopsis 616
Tobacco 617
Barley 616
Rice 622
Soybean 618
Arabidopsis 706
Tobacco 707
Barley 706
Rice 712
Soybean 708
Arabidopsis LSPKD)| 796
Tobacco 1SAKI 797
Barley 796
Rice 802
Soybean IPPK 798
Arabidopsis E D 886
Tobacco IS 887
Barley 886

Rice

i D 892
Soybean 1 D S D! SN R IT 888
Arabidopsis M 976
Tobacco Q K 977

Barley SSI K 976
Rice K 982
Soybean SSI 978
Arabidopsis 1066
Tobacco 1067
Barley 1066

Rice

i | 1072
Soybean 1068

Arabidopsis ID 1156
Tobacco ED 1157
Barley VS 1156
Rice EE 1162
Soybean 1158
Arabidopsis 1246
Tobacco 1247
Barley 1246
Rice 1252
Soybean 1248
Arabidopsis 1336
Tobacco 1337
Barley 1336
Rice 1342
Soybean 1338
Arabidopsis M 1 Ki 1380
Tobacco L 1 K 1381
Barley L| El RI 1380
Rice L El R 1386
Soybean L EDNI R 1382

Supplementary Fig. 3 Alignment of the Amino Acid Sequence of Five Mg-Chelatase H Subunits (Identity

=89.30%).



Arabidopsis MAMTPVASSSPVSTCRLFRCNLLPDLLPKPLFLSLPKRNRIASCRFTVRA. . .SA_NATVESPNGVPASTSDTDTETDTT 76
Tobacco - -MGFCSTSTLPQTSLSNSQSSTFFTYLKPCP ILSSTYLRPKRLKFRLRI . . . SA. TAT IDSPNEGAVAVVEPEKQPEKIS 74
Barley - - - -MAAMATALSTSLPH . LPPRRLPSHPVAALSLAPRGFRRREAPARLAAV, .SEVL APAPTSPAPSGQQK 74
Rice - - - -MAMATTALSASLPRLLPPRRRRFPTPSSSSPSAASTSTSRVVRL PSEVL IPSGKGGG.- -GQQ- 73
Soybean -MGFALAYTASGCCSNLQFQSLLFAAASLRSKPCLSLCNSTYRPKRILQR. - - 1VGA( LVTSEKPDTNY .. . 72
Arabidopsis S 156
Tobacco F. 153
Barley Y. 153
Rice Y. 152
Soybean 150
Arabidopsis DERI 236
Tobacco ADRA| 233
Barley 233
Rice 232
Soybean 230
Arabidopsis 316
Tobacco 313
Barley 313
Rice 312
Soybean 310
Arabidopsis N 396
Tobacco 393
Barley 393
Rice  EEETEVAKTQIILAREYLKDVA I STEQLKYLVMEAIRGGCQGHRAEL YAARVAKCLAAMEGREK . - . . .. . .. 383
Soybean 390
Arabidopsis - EENEEEQEEEEE! 467
Tobacco Q EQNEEEEKEEED Q 465
Barley . PPONQDNAEDQDEKEED.. . . EEKDEEE . 468
Rice PPQDQDSQEDQDE . 453
Soybean . 456
Arabidopsis 547
Tobacco 545
Barley 548
Rice 533
Soybean 536
Arabidopsis 627
Tobacco 625
Barley 628
Rice 613
Soybean 616
Arabidopsis S1 . APDAPRPTSKELKDE ILEVAGKIYKAG 706
Tobacco AE . AS . DAPRPSSQELKDE I LEVAGKIYKT 703
Barley AAAS . DAPRPSTQELKDE I LDVSAKIFKA 707
Rice AT. .S.DAPRPSSQELKDEILEVAGKIYKA 690
Soybean AA . AATDAPKPSAQELKDE ILEVAGKIYKA 695
Arabidopsis MSLEVIDTENKFVSTGFAKE I ARVAQGKYYYLPNASDAVISATTRDALSDLKNS 760
Tobacco GMSLLV IDTENKFVSTGFAKE IARVAQG LPNASDAV I SAATKDALSALKE 757
Barley GMSLLV IDTENKFVSTGFAKE IARVAQG LPNASDAVISAATKTALADLKS 761
Rice GISLLVIDTENKFVSTGFAKE IARVAQG LPNASDAV ISAATKTALSDLKS 744
Soybean GMSELV IDTENKFVSTGFAKE IARVAQGKYYYLPNASDAV I SSATKEALSALKS 749

Supplementary Fig. 4 Alignment of the Amino Acid Sequence of Five Mg-Chelatase D Subunits (Identity

= 82.94%).



Tabacco .- ILASTPLSSRSCKPAVFSLFP . SSGQSQGRKFYGG IRVPVKKGRSQFHVAI
Arabidopsis .. IWASPSLSSPSSKPSSSP ICFRPG . KLFGSKLNAG IQIRPKKNRSRYHV . SVM. .
Barley M -AASPALFAVSTSRP. .. ... LSLTTAATAAVSARAPSRTRSGLRRGRFAVC. . .
Rice .- FSPATAAPAASPALFSASTSRP. . .. .. LSL . TAAAAAVSARIPSRRGF. .RRGRFTVC. . .

Soybean .- LGTSSIAVLPSRYF. . .SSSSSKPSIHTLSL . TSGQNYGRKFYGG IGIHGIKGRAQLSVT . .
Tabacco V_RNL.LE|
Arabidopsis V.GKFDSK

Barley KPAAA_AK
Rice K.AAG.AK
Soybean Q-SIA.SK

Tabacco QLPISR
Arabidopsis EQVPVIA
Barley ESLPVTT
Rice EKLPVVT,
Soybean EELSVVL
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Supplementary Fig. 5 Alignment of the Amino Acid Sequence of Five Mg-Chelatase I Subunits (Identity

= 82.74%).
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1. Alignment summary of CHLH from Arabidopsis thaliana and Nicotiana benthamiana
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3. Alignment summary of CHLI from Arabidopsis thaliana and Nicotiana benthamiana

Supplementary Fig. 6 Alignment of the Amino Acid Sequence of Mg-Chelatase H, D and I Subunits of

Arabidopsis thaliana and Nicotiana benthamiana.
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Supplementary Fig. 7 ABA-induced stomatal closure in the VIGS transgenic tobacco leaves. WT,
wild-type plants; VPDS, VI-2, VD-2 and VH-2, the same transgenic lines as described in Fig. 5a. Stomatal
aperture was assayed in the ABA-free medium (0 uM ABA) and ABA-containing medium (30 uM). Values
are the means & SE from three independent experiments and different letters indicate significant
differences at P << 0.05 (Duncan’s multiple range test) when comparing values within the same ABA
concentration. n = 60 apertures per experiment.



