
Table S1. Sequences of the primers used in this study.

Primer sequencePrimer directionGene name

For qRT-PCR analysis

GCTTCTGCTTCCACCTCTGGForward
CvNCED3

GGTCCTCGGACTCGTTGAAGReverse

CTTTGGGGAATGGTTTGGTGForward
CvAREB1

CGGCGACAGAGATGACATTGReverse

CTGGGGCTGCTGTTTCTTTGForward
MGD1

AATGCGAGGAAGGAGATGGAReverse

ACTACGTGCCGGTGTACGTGForward
MGD2

AGCGACACCGACATCACGAReverse

GTGTTCTGGGGCATCGATCTForward
MGD3

AGGTGCTTCTGCTGCTGCTCReverse

GACCTAAATGGCGACGATGTForward
DREB2A

TCGAGCTGAAACGGAGGTATReverse

TGGATCTGAAGAACGAATCTGATATCForward
RD29A

GGTCTTCCCTTCGCCAGAAReverse

CGAGCCGTGGCCTAAAGTCT Forward
NCED3

GCTCCGATGAATGTACCGTGAA Reverse

CTGCCCCAAGCAAAGATGCGForward
GAPDH

TTGGCAAGAGGAGCAAGGCAReverse

For generation of transgenic plants

CACCATGGGGAGACCAACGGATTCCTCACForward
CvNCED3

TCAGGCCTGGGCCTGGAGCTReverse

CACCATGGAATTTCCCGGCGGGAForward
CvAREB1

TTACCAAGGACCTGTTAGTGTReverse

CACCATGGTTGTTGCCTGGGGCTGCForward
MGD1

TCAAAGCGGCGCGGTGGCGGCGAACCAReverse

CACCATGGCTTCACGGGCCGCGGCGForward
MGD2

TTAGGCATTGTTGTTGTTGCTCTTCReverse

CACCATGTCTGGCGGCGTCGGCCCGAForward
MGD3

CTACGAATCCTTCTTCCCTTCTTCCCReverse



Table S2. Summary of raw and clean read statistics from Chloris virgata after Illumina sequencing.

Number of sequencesStatistics

1,307,170,602Number of raw sequence reads

1,281,678,077Number of raw sequence reads (trimed)

256,330 (N50-2,366 bp)Number of contigs 

46,628 (N50-2,723 bp)Number of super-contigs

31,149 (N50-2,681 bp)Number of clusters 

25,469 Number of contigs with predicted ORFs

22,683 (89%)Number of ORFs homologous to protein coding genes in O. sativa

21,501 (84%)Number of ORFs homologous to protein coding genes in A. thaliana 



Oryza sativaArabidopsis thalianaAdjusted 
p-value

Log2 fold 
changeChloris virgataNo Gene codeGene nameGene codeGene name

Os01t0769200-01Peptidase S8AT5G44530.1Subtilase family protein1.17E-0521.80ChlorisST266461

Os02t0465500-01Exonuclease domain containing 
proteinAT2G26970.1Polynucleotidyl transferase6.30E-0520.24ChlorisST444242

Os06t0329300-01Unknown proteinNoneUnknown protein1.39E-0619.91ChlorisST433503
Os07t0467900-01Similar to DNA primaseAT5G52800.3DNA primases2.11E-0619.67ChlorisST77904
Os10t0505900-01Unknown proteinAT5G52300.1RD29B1.51E-1713.85ChlorisST416085
Os11t0454200-01Similar to RAB16BAT5G66400.1RAB181.24E-1912.25ChlorisST202396
Os04t0434400-01Similar to H0823A09.7 AT1G72100.1LEA like protein1.72E-1011.63ChlorisST411557
Os11t0451700-00Similar to DHN1 NoneUnknown protein7.50E-3711.49ChlorisST2988
Os03t0723400-01Similar to UFG2NoneUnknown protein1.02E-1411.02ChlorisST219819
Os11t0454200-01Similar to RAB16BAT5G66400.1RAB185.49E-2910.64ChlorisST162710
Os11t0454200-01Similar to RAB16BAT5G66400.1RAB182.53E-2910.64ChlorisST249711
Os05t0364600-01Similar to SF2AT1G09140.1SRP306.21E-1010.41ChlorisST2586412
Os03t0322900-01LEA like proteinAT3G53040.1LEA like protein1.29E-4110.37ChlorisST2237513
Os03t0723400-01Similar to UFG2AT5G66780.1Unknown protein2.56E-1710.24ChlorisST21980* 14
Os10t0548100-01Unknown proteinAT5G52420.1Unknown protein1.13E-1910.13ChlorisST36889*** 15

Os01t0772900-02Similar to Homocysteine S-
methyltransferase 4 AT3G63250.1HMT26.29E-119.95ChlorisST3585016

Os03t0322900-01LEA like proteinAT3G53040.1LEA like protein2.27E-109.92ChlorisST1094117
Os11t0454200-01Dehydrin like proteinAT1G20440.1COR473.78E-339.81ChlorisST44518
Os01t0962100-01Unknown proteinAT5G45310.1Unknown protein3.00E-089.73ChlorisST30368*** 19
Os01t0705200-01LEA like proteinAT3G15670.1LEA like protein9.44E-339.35ChlorisST907320
Os01t0225600-01LEA14AAT1G01470.1LEA141.45E-189.25ChlorisST4139721
Os05t0542500-02LEA like proteinAT1G52690.1LEA like protein1.32E-169.22ChlorisST710822

Os05t0349800-01Similar to embryogenic abundant 
proteinAT3G51810.1EM11.40E-079.14ChlorisST1729623

Os11t0451700-00Similar to DHN1 NoneUnknown protein2.33E-289.05ChlorisST199124
NoneUnknown proteinNoneUnknown protein8.57E-148.89ChlorisST11350* 25

Os04t0607150-00Similar to OSIGBa0113I13.10 AT2G24420.1DNA repair ATPase-related3.38E-068.79ChlorisST3403826
NoneUnknown proteinNoneUnknown protein1.05E-078.74ChlorisST41141* 27

Os03t0305600-01Mitochondrial import inner 
membrane translocaseAT4G16160.2ATOEP16-2 like protein1.44E-078.69ChlorisST803128

Os05t0542500-02LEA like proteinAT3G15670.1LEA769.56E-268.60ChlorisST382029
Os03t0133100-01Unknown proteinAT5G42290.1transcription activator related1.52E-128.60ChlorisST1854930

Os03t0208900-01Similar to ADP-glucose 
pyrophosphorylaseAT1G74910.1KJC10.002848.56ChlorisST3273831

Os11t0154900-01Similar to DNA-binding factor of 
bZIPAT1G19490.1bZIP622.03E-068.53ChlorisST3318932

Os11t0454200-01Dehydrin like proteinAT3G50980.1XERO1 2.14E-158.48ChlorisST2229933
Os02t0170900-02Unknown proteinAT1G16290.1Unknown protein0.003138.39ChlorisST4111834
Os09t0127700-01Unknown proteinAT4G31830.1Unknown protein1.59E-068.30ChlorisST3207735
Os02t0649300-01HD-ZIP proteinAT2G46680.1HB75.73E-188.26ChlorisST986036

Os05t0560200-00Similar to tumor-related like 
proteinAT3G14880.1Unknown protein1.00E-088.25ChlorisST1917737

NoneUnknown proteinNoneUnknown protein2.10E-218.16ChlorisST3968238
Os06t0341300-01SMP domain containing proteinAT3G22490.1RAB283.35E-128.11ChlorisST5845* 39

Os01t0303300-01Similar to stress-inducible 
membrane pore proteinAT4G16160.2OEP16-21.87E-078.10ChlorisST803240

Os07t0422100-01AWPM-19 family like proteinAT1G04560.1AWPM-19 family like protein8.12E-078.06ChlorisST36430* 41
Os07t0462000-01Glutamate-cysteine ligaseAT4G23100.1GSH14.42E-058.05ChlorisST73942
Os05t0494600-01Similar to ZGT factorAT3G63060.1EIDL34.45E-378.00ChlorisST801743
Os02t0766700-01Similar to ABF4AT3G19290.3ABF49.24E-247.92ChlorisST14249* 44
Os03t0645900-01Similar to NCED proteinAT1G78390.1NCED99.75E-187.85ChlorisST2882245

Os06t0318500-00Similar to Sodium/hydrogen 
exchangerAT5G55470.1NHX30.001727.77ChlorisST659146

Os01t0656200-01Similar to PP2C family proteinAT2G29380.1HAI31.22E-117.70ChlorisST2157147
Os03t0195100-01Similar to AGD2AT2G13810.1ALD1 8.64E-067.66ChlorisST101948
Os03t0623100-01Unknown proteinNoneUnknown protein5.10E-297.58ChlorisST1073049
Os11t0533400-01Unknown proteinAT5G07330.1Unknown protein1.93E-147.55ChlorisST6804*** 50

NoneUnknown proteinNoneUnknown protein0.002777.44ChlorisST4150051
Os11t0302800-01Unknown proteinNoneUnknown protein3.37E-067.44ChlorisST4283652
Os03t0381500-01Unknown proteinNoneUnknown protein1.76E-057.41ChlorisST2304053

Os01t0802600-00Similar to Circadian clock coupling 
factor ZGTAT3G63060.1EIDL32.23E-197.39ChlorisST423954

Os07t0516400-00Unknown proteinAT4G21920.1Unknown protein1.40E-247.37ChlorisST17995c55
Os06t0669400-02Similar to FTSH homolog 2AT5G15250.2FTSH65.11E-157.34ChlorisST4261056
Os03t0142600-00MYB domain containing proteinAT4G13480.1MYB790.009127.30ChlorisST2314757

NoneUnknown proteinNoneUnknown protein3.36E-087.29ChlorisST686858
Os06t0110200-01LEA like proteinAT2G35300.1LEA181.49E-057.18ChlorisST4262459
Os04t0657100-01Farnesyl pyrophosphate synthase AT4G17190.1FPS20.000547.17ChlorisST1139060

Os03t0645900-019-cis-epoxycarotenoid 
dioxygenaseAT1G78390.19-cis-epoxycarotenoid 

dioxygenase2.19E-164.11ChlorisST40659129

Os06t0211200-02AREB1AT3G56850.1ABA-responsive element binding 
protein4.69E-082.20ChlorisST30712564

Table S3. The top 60 most significantly upregulated genes in Chloris virgata after 3 hr of dehydration. 
The MGD1, MGD2, and MGD3 genes are highlighted in bold letters and underlined with three asterisks, 
and the selected genes as preliminary MGD candidate genes that transformed to Arabidopsis are 
highlighted in bold letters with one asterisk.



Table S4. The top 60 most significantly upregulated genes in Chloris virgata after 6 hr of dehydration. 
The MGD1, MGD2, and MGD3 genes are highlighted in bold letters and underlined with three asterisks, 
and the selected genes as preliminary MGD candidate genes that transformed to Arabidopsis are 
highlighted in bold letters with one asterisk.

Oryza sativaArabidopsis thalianaAdjusted 

p-value

Log2 fold 

change
Chloris virgataNo

Gene codeGene nameGene codeGene name

Os07t0467900-01Similar to DNA primaseAT5G52800.3DNA primases1.93E-1429.53ChlorisST77901

Os06t0329300-01Unknown proteinNoneUnknown protein2.20E-1429.40ChlorisST433502

Os03t0332900-01
Protein kinase, core domain 

containing protein
AT5G58300.1KOIN5.01E-0724.02ChlorisST202563

Os02t0458100-01Similar to Sesquiterpene cyclaseAT5G23960.1TPS211.10E-0623.36ChlorisST306454

Os04t0424200-00
Similar to OSIGBa0076I14.10 

protein
AT1G16800.1

Nucleoside triphosphate 

hydrolases superfamily 

protein

1.29E-0623.23ChlorisST370005

Os01t0900800-01
Helix-loop-helix DNA-binding domain 

containing protein
AT1G05805.1AKS21.88E-0923.06ChlorisST188976

Os03t0412900-00Unknown proteinNoneUnknown protein3.55E-0622.37ChlorisST441787

Os11t0451700-00Dehydrin like proteinNoneUnknown protein4.71E-2815.97ChlorisST2988

Os10t0505900-01Unknown proteinAT5G52300.1RD29B6.47E-2315.76ChlorisST416089

Os11t0454200-01Dehydrin like proteinAT5G66400.1RAB184.78E-2314.61ChlorisST2023910

Os11t0451700-00Dehydrin like proteinNoneUnknown protein8.78E-4213.96ChlorisST199111

Os11t0454200-01Dehydrin like proteinAT5G66400.1RAB183.19E-3413.88ChlorisST162712

Os03t0381500-01Unknown proteinNoneUnknown protein1.07E-0913.83ChlorisST2304013

Os01t0225600-01LEA14AT1G01470.1LEA141.38E-2512.93ChlorisST4139714

Os05t0542500-02LEA like proteinAT1G52690.1LEA77.72E-2912.75ChlorisST7108c15

Os11t0454200-01Dehydrin like proteinAT1G20440.1COR472.77E-4412.73ChlorisST445c16

Os04t0357300-01Similar to Helicase-like proteinNoneUnknown protein5.22E-0912.63ChlorisST281817

Os07t0638300-01Cys-peroxiredoxin AAT1G48130.1PER15.96E-1712.48ChlorisST4391518

Os11t0533400-01Unknown proteinAT5G07330.1Unknown protein1.86E-1712.41ChlorisST6804*** 19
Os11t0454200-01Dehydrin like proteinAT5G66400.1RAB182.11E-4112.35ChlorisST249720

Os03t0322900-01LEA like proteinAT3G53040.1LEA like protein7.16E-3912.28ChlorisST2237521

Os11t0454200-01Dehydrin like proteinAT3G50980.1XERO1 1.75E-2412.19ChlorisST2229922

Os04t0434400-01Similar to H0823A09.7 proteinAT1G72100.1LEA like protein1.48E-1112.11ChlorisST4115523

Os07t0516400-00Unknown proteinAT4G21920.1Unknown protein1.74E-2012.11ChlorisST1799524

Os06t0300500-01Steroid nuclear receptorAT4G12680.1Unknown protein5.51E-1512.03ChlorisST417925

Os02t0158900-01Similar to SNF4AT1G15330.1CBS 1.41E-1411.79ChlorisST740426

Os05t0542500-02LEA like proteinAT3G15670.1LEA762.10E-4511.55ChlorisST382027

Os01t0705200-01LEA 14AT3G15670.1LEA769.05E-4411.45ChlorisST907328

Os03t0723400-01Similar to UFG2AT5G66780.1Unknown protein5.76E-2211.23ChlorisST21980* 29
NoneUnknown proteinNoneUnknown protein1.69E-1611.22ChlorisST3968230

Os07t0178800-01Similar to HV90AT3G22840.1ELIP13.90E-2411.07ChlorisST2229431

Os02t0824500-01Similar to Remorin family proteinAT5G23750.1Remorin family protein9.94E-3110.95ChlorisST2690232

Os01t0962100-01Unknown proteinAT5G45310.1Unknown protein1.37E-1010.94ChlorisST30368*** 33
Os09t0127700-01Unknown proteinAT4G31830.1Unknown protein2.02E-1110.91ChlorisST3207734

Os10t0505900-01Unknown proteinAT5G52300.1RD29B6.57E-3310.82ChlorisST4160935

Os05t0572700-01Similar to PP2CAT4G26080.1ABI12.55E-0710.81ChlorisST2157236

Os12t0443600-02
Similar to UDP-glucose 6-

dehydrogenase
AT5G15490.1UGD32.03E-1010.73ChlorisST1735037

Os01t0658900-01Similar to bZIP family proteinAT2G46270.1GBF3 5.66E-0810.52ChlorisST858338

Os10t0548100-01Unknown proteinAT5G52420.1Unknown protein1.62E-2910.51ChlorisST36889*** 39

Os03t0133100-01Unknown proteinAT5G42290.1
Transcription activator-

related protein
5.10E-1510.49ChlorisST1854940

Os06t0341300-01SMP domain containing proteinAT3G22490.1RAB288.84E-1910.45ChlorisST584541

NoneUnknown proteinNoneUnknown protein3.35E-1110.45ChlorisST4114142

Os03t0322900-01LEA like proteinAT3G53040.1LEA like protein1.10E-1110.45ChlorisST1094143

Os04t0390700-01
Short-chain dehydrogenase domain 

containing protein
AT5G50700.1HSD1 7.94E-1410.44ChlorisST900544

Os05t0349800-01
Similar to embryogenic abundant 

protein
AT3G51810.1EM17.03E-1010.35ChlorisST1729645

Os01t0123700-00Zinc finger containing proteinAT1G66630.1PEG41.46E-1010.31ChlorisST4617846

Os11t0454200-01Dehydrin like proteinAT3G50980.1XERO1 6.53E-0710.26ChlorisST18568* 47
Os01t0802600-00Similar to  ZGT factorAT3G63060.1EDL31.59E-1310.20ChlorisST423948

Os03t0305600-01Tim17/22 family proteinAT4G16160.2OEP16-21.90E-1010.12ChlorisST803149

Os06t0110200-01LEA like proteinAT2G35300.1LEA183.48E-0810.10ChlorisST4262450

Os05t0560200-00Similar to tumor-related proteinAT3G14880.1Unknown protein2.65E-1110.10ChlorisST1917751

Os01t0772900-02
Similar to Homocysteine S-

methyltransferase 4 
AT3G63250.1HMT27.09E-1410.08ChlorisST3585052

Os07t0462000-01Glutamate-cysteine ligaseAT4G23100.1GSH14.70E-0810.07ChlorisST73953

Os02t0649300-01HD-ZIP proteinAT2G46680.1HB71.45E-2510.05ChlorisST986054

Os01t0303300-01
Similar to stress-inducible membrane 

pore protein
AT4G16160.2OEP16-2 6.04E-1210.05ChlorisST803255

Os02t0218800-01Allene oxide synthase (CYP74A4)AT5G42650.1AOS8.83E-1110.02ChlorisST731156

Os01t0772900-02Similar to HMT4AT3G22740.1HMT36.48E-089.95ChlorisST1630957

NoneUnknown proteinAT1G42470.1Patched family protein0.00841479.91ChlorisST3820258

Os06t0318500-00
Similar to Sodium/hydrogen 

exchanger
AT5G55470.1NHX30.0054049.89ChlorisST659259

Os03t0406900-01DUF300 domain-containing proteinAT1G23070.1
Protein of unknown function 

(DUF300)
1.30E-109.88ChlorisST351960

Os03t0645900-019-cis-epoxycarotenoid dioxygenaseAT1G78390.1
9-cis-epoxycarotenoid 

dioxygenase
3.81E-164.41ChlorisST40659364

Os06t0211200-02AREB1AT3G56850.1
ABA-responsive element 

binding protein
8.74E-102.41ChlorisST30712736



Table S5. The top 60 most significantly downregulated genes in Chloris virgata after 3 hr of dehydration. 
Oryza sativaArabidopsis thalianaAdjusted 

p-value
Log2 fold 
changeChloris virgataNo

Gene codeGene nameGene codeGene name
Os01t0127300-01SufBD family proteinAT1G32500.1NAP60.002311-7.26ChlorisST224791
Os06t0298700-00SDR domain containing proteinAT1G67730.1YBR1590.024174-7.08ChlorisST384272

NoneUnknown proteinAT1G30680.1toprim domain-containing protein0.040870-6.57ChlorisST396743

Os07t0438700-01Unknown proteinAT2G05590.2TLD-domain containing nucleolar protein0.007404-6.44ChlorisST264514
Os04t0631800-00S-Domain kinase-6AT1G65790.1RK10.042007-6.18ChlorisST77625
Os08t0535200-01Sugar transporterNoneUnknown protein0.007772-5.97ChlorisST111936

Os11t0568800-00Leucine-rich repeat containing proteinAT3G47570.1Leucine-rich repeat protein kinase family 
protein1.37E-07-5.91ChlorisST274377

Os03t0436600-00Similar to polygalacturonase inhibitor 1AT5G06860.1PGIP10.005759-5.80ChlorisST222498

Os09t0545300-01SAUR family proteinAT1G29420.1SAUR-like auxin-responsive protein0.049651-5.61ChlorisST118359
NoneUnknown proteinNoneUnknown protein4.89E-10-5.03ChlorisST3245710

Os08t0467100-02C2H2 domain containing proteinAT2G01940.3SGR50.003278-4.82ChlorisST528611

Os04t0103500-01S-Domain receptor like kinase-21AT2G19130.1S-locus lectin protein kinase family 
protein7.01E-05-4.54ChlorisST3865812

Os04t0666800-01Similar to H1005F08.21 proteinAT5G42510.1dirigent-like protein5.04E-07-4.53ChlorisST349213
NoneUnknown proteinNoneUnknown protein0.014467-4.48ChlorisST1494314

Os07t0537600-01Unknown proteinAT4G23180.1CRK100.016771-4.29ChlorisST512415

Os07t0562400-01Major facilitator superfamily proteinAT1G79360.1OCT20.000546-4.16ChlorisST1128516

Os03t0297600-01ABA receptorAT5G05440.1PYL50.000199-4.15ChlorisST968017
Os06t0474500-02Protein of unknown function DUF239AT5G50150.1Protein of Unknown Function (DUF239)0.011316-4.11ChlorisST4372218

Os01t0906000-01Similar to Ceramide glucosyltransferaseAT2G19880.2Nucleotide-diphospho-sugar 
transferases superfamily protein0.001706-3.91ChlorisST2187619

Os07t0541900-01Similar to KI domain interacting kinase 1AT4G23190.1CRK110.035243-3.78ChlorisST3438820
Os01t0863500-01Control of leaf rolling and bendingAT3G11600.1Unknown protein0.000184-3.60ChlorisST2855521

Os01t0827800-00Similar to AT-rich element binding factor 3AT2G40330.1PYL60.000600-3.60ChlorisST1955822

Os06t0220600-01RNA recognition motif domain domain 
containing proteinAT1G22330.1RNA-binding family protein0.021228-3.52ChlorisST2490923

Os01t0209400-01Nucleotide-binding, alpha-beta plait domain 
containing proteinAT3G14450.1CID90.049351-3.44ChlorisST1545324

Os10t0189100-01Plastidic phosphoglucomutaseAT5G51820.1PGM0.045591-3.40ChlorisST4452325
Os07t0542400-01Similar to Receptor protein kinaseAT4G05200.1CRK256.51E-10-3.37ChlorisST1585326
Os04t0506800-01Glycosyl transferaseAT1G08280.1sialyltransferase protein0.003972-3.32ChlorisST2926027

Os01t0696100-00Similar to outward rectifying potassium 
channelAT5G46370.1KCO20.012758-3.29ChlorisST393528

Os09t0546100-01Small auxin-up RNA (SAUR)AT1G29450.1SAUR-like auxin-responsive protein0.012001-3.28ChlorisST2929629
Os04t0472700-00Similar to H0305E08.4 proteinNoneUnknown protein0.049947-3.23ChlorisST3838930

Os07t0489800-01Beta-grasp fold, ferredoxin-type domain 
containing proteinAT3G16250.1NDF40.019239-3.12ChlorisST1256331

Os08t0401500-01Similar to HOTHEAD protein precursor AT1G72970.1HTH0.028398-3.07ChlorisST2728132

Os01t0878300-01Protein kinase, core domain containing proteinAT1G72180.1Leucine-rich receptor-like protein kinase 
family protein0.001127-3.03ChlorisST723833

Os01t0183400-01Transcription factor subunitAT5G43250.1NF-YC130.034279-2.99ChlorisST3776634

Os07t0566200-02Similar to catalytic/ protein phosphatase type 
2CAT1G03590.1Protein phosphatase 2C family protein0.022781-2.97ChlorisST2350335

Os03t0168600-01Cytochrome P450 proteinAT1G69500.1CYP704B10.044248-2.93ChlorisST4637736
Os09t0287000-01Similar to EREBP-5AT2G47520.1HRE20.033656-2.92ChlorisST3853137
Os08t0539700-01Rice blast resistance proteinAT3G07040.1RPM10.031543-2.87ChlorisST4488938

Os09t0518200-01UDP:glucose salicylic acid glucosyltransferaseAT2G43840.2UGT74F10.037228-2.85ChlorisST1238139

Os08t0535200-01Sugar transporterAT5G50790.1SWEET101.95E-06-2.82ChlorisST3889940
Os10t0422800-01Protein of unknown function DUF1677AT4G14819.1Protein of unknown function (DUF1677)0.000133-2.70ChlorisST4022141

Os02t0229900-00Unknown proteinAT5G25840.1Unknown protein0.001568-2.68ChlorisST4540842
Os06t0187500-00Unknown proteinAT2G15480.1UGT73B50.000208-2.68ChlorisST4394743
Os02t0282900-01Similar to 68 kDa proteinAT4G19210.1ATRLI20.011680-2.65ChlorisST167144

Os07t0569550-00Similar to protein kinaseAT5G10530.1Concanavalin A-like lectin protein kinase 
family protein0.024577-2.64ChlorisST1908545

Os06t0209100-00Peptidase A1 domain containing proteinAT2G03200.1Eukaryotic aspartyl protease family 
protein0.044619-2.64ChlorisST967946

Os03t0145900-01Similar to CHY zinc finger family proteinAT5G22920.1CHY-type Zinc finger protein0.037025-2.56ChlorisST2112647

Os01t0657000-01Protein of unknown function DUF1070 family 
proteinAT2G46330.1AGP160.000983-2.55ChlorisST432948

Os09t0554200-01Zinc finger, RING/FYVE/PHD-type domain 
containing proteinAT1G20823.1RING/U-box superfamily protein8.10E-05-2.54ChlorisST2252749

Os02t0755500-01GlycosyltransferaseAT1G22360.1UGT85A21.66E-06-2.53ChlorisST2040950
NoneUnknown proteinNoneUnknown protein0.031959-2.52ChlorisST400551

Os06t0618700-01VQ domain containing proteinAT3G58000.1VQ motif-containing protein7.07E-05-2.48ChlorisST3364152
Os02t0246900-01Unknown proteinNoneUnknown protein0.049820-2.44ChlorisST1981053

Os08t0544400-03ATP-binding cassette (ABC) transporterAT1G66950.1PDR110.018964-2.42ChlorisST2445454

Os05t0565100-01Cytochrome b561/ferric reductase 
transmembrane domain containing proteinAT2G30890.1ferric reductase transmembrane protein 0.040829-2.39ChlorisST2738155

Os11t0143300-01A-type response regulatorAT3G57040.1ARR90.002117-2.39ChlorisST3960756

Os11t0694850-01Leucine-rich repeat (LRR) receptor kinase-like 
proteinAT3G47570.1Leucine-rich repeat protein kinase family 

protein1.10E-06-2.36ChlorisST1902557

Os05t0518300-01Lipase, GDSL domain containing proteinAT5G45670.1Acylhydrolase superfamily protein0.039442-2.34ChlorisST2473558

Os04t0652400-01Ortholog of the sulfate transporter AT1G23090.1ST918.78E-11-2.33ChlorisST3687159

Os01t0606900-01Heat shock protein AT3G14200.1Chaperone DnaJ-domain superfamily 
protein0.001057-2.33ChlorisST3100560



Table S6. The top 60 most significantly downregulated genes in Chloris virgata after 6 hr of dehydration. 

Oryza sativaArabidopsis thalianaAdjusted 

p-value

Log2 fold 

change
Chloris virgataNo

Gene codeGene nameGene codeGene name

Os12t0128450-00
Similar to YDG/SRA domain containing 

protein
AT5G04940.1SUVH11.01E-11-9.76ChlorisST316121

Os09t0436700-01PDZ/DHR/GLGF domain containing proteinAT5G27660.1Trypsin family protein with PDZ domain3.87E-05-9.13ChlorisST125702

Os08t0299300-01Unknown proteinNoneUnknown protein8.09E-10-8.73ChlorisST251773

Os11t0614400-01Similar to Patatin-like protein 1AT2G26560.1PLP28.12E-08-8.45ChlorisST243284

Os06t0682700-00Similar to SWAP domain-containing protein.AT4G31200.2SWAP  domain-containing protein0.002121-8.19ChlorisST197925

Os07t0530700-01Unknown proteinNoneUnknown protein5.62E-07-8.17ChlorisST256826

Os08t0180000-02mRNA capping enzymeAT3G20650.1mRNA capping enzyme family protein0.001790-8.03ChlorisST176447

Os08t0416100-01DEAD-like helicaseAT1G77030.1hydrolases0.00945-7.91ChlorisST434958

Os08t0225400-01Similar to OSIGBa0113I13.9 proteinAT4G31350.1

Core-2/I-branching beta-1,6-N-

acetylglucosaminyltransferase family 

protein

8.36E-06-7.90ChlorisST148379

Os04t0657500-01LipaseAT5G67050.1alpha/beta-Hydrolases superfamily protein0.034789-7.86ChlorisST593610

Os08t0120900-01Protein of unknown function DUF247AT3G50120.1Protein of unknown function (DUF247)0.006420-7.82ChlorisST3878511

Os02t0662000-01Root-specific RCc3 proteinAT2G45180.1lipid-transfer protein9.73E-05-7.82ChlorisST3215712

Os03t0334100-01PRC-barrel-like domain containing proteinAT2G38570.1Unknown protein0.006789-7.82ChlorisST1886613

Os01t0127300-01SufBD family proteinAT1G32500.1NAP60.000515-7.74ChlorisST2247914

Os10t0189100-01Plastidic phosphoglucomutaseAT5G51820.1PGM0.001673-7.73ChlorisST1520815

Os01t0628700-01Cytochrome P450AT3G14630.1CYP72A93.90E-05-7.71ChlorisST3839316

Os03t0860100-01Ethylene response factorAT4G18450.1
Integrase-type DNA-binding superfamily 

protein
0.010431-7.66ChlorisST1716117

Os01t0857600-01Similar to H0811D08.6 proteinAT3G52240.1Unknown protein0.000583-7.49ChlorisST3270618

Os03t0137500-03Similar to VDAC3.1AT3G01280.1VDAC10.005779-7.48ChlorisST2085619

Os02t0153400-01Leucine-rich repeat receptor-like kinaseAT1G72300.1
Leucine-rich receptor-like protein kinase 

family protein
2.98E-06-7.46ChlorisST1572620

Os05t0513700-00Reticulon domain containing proteinAT1G70630.1
Nucleotide-diphospho-sugar transferase 

family protein
0.006728-7.43ChlorisST4010321

Os04t0417000-01
Similar to Aluminum-activated malate 

transporter
AT2G27240.1

Aluminium activated malate transporter 

family protein
0.001184-7.40ChlorisST2603422

Os11t0607200-02Similar to BRI1-associated receptor kinase 1AT5G10290.1leucine-rich repeat transmembrane protein 0.001921-7.32ChlorisST829023

Os04t0429200-01Peptidase C19AT4G39370.3UBP270.000839-7.15ChlorisST2016024

Os04t0477200-01
Pentatricopeptide repeat domain containing 

protein
AT2G15630.1

Pentatricopeptide repeat superfamily 

protein
1.95E-09-7.09ChlorisST2441825

Os03t0822300-01
Ribosomal RNA methyltransferase J domain 

containing protein
AT5G13830.1FtsJ-like methyltransferase family protein0.040657-7.08ChlorisST2503126

Os01t0580400-01Histone-fold domain containing proteinAT5G50480.1NF-YC60.014206-7.05ChlorisST2490627

NoneUnknown proteinNoneUnknown protein0.011096-7.03ChlorisST4449428

Os05t0393400-03Similar to PACAT2G48120.1PAC0.012361-6.97ChlorisST2246729

Os05t0574100-01LipaseAT4G18550.1alpha/beta-Hydrolases superfamily protein0.010934-6.88ChlorisST2632930

Os07t0674100-02UDP-glucuronic acid decarboxylaseAT3G62830.1UXS20.000257-6.82ChlorisST4350331

Os03t0584400-01ATPase, AAA-type containing proteinAT3G50930.1BCS10.000276-6.82ChlorisST1873932

Os06t0298700-00SDR domain containing proteinAT1G67730.1YBR1590.021330-6.72ChlorisST3842733

Os01t0510200-01Unknown proteinNoneUnknown protein3.25E-07-6.55ChlorisST2389134

Os01t0372400-01Glutathione S-transferaseAT3G62760.1GSTF130.009840-6.55ChlorisST3959435

NoneUnknown proteinNoneUnknown protein0.033307-6.53ChlorisST3740136

Os09t0513500-00Similar to ZCN24AT1G65480.1PEBP0.000138-6.52ChlorisST2454437

Os04t0115650-01Leucine Rich Repeat family proteinNoneUnknown protein0.011263-6.45ChlorisST4135138

Os06t0103700-02Similar to glutamine cyclotransferaseAT4G25720.1Glutaminyl cyclase0.025594-6.45ChlorisST3009939

Os06t0152700-01Protein of unknown function DUF821AT5G23850.1Protein of unknown function (DUF821)0.017658-6.39ChlorisST4547040

Os12t0608500-01
Serine/threonine protein kinase-related 

domain containing protein
AT4G38830.1CRK260.019896-6.34ChlorisST1845641

Os08t0398350-00Similar to ABC transporter familyAT3G47780.1ATH60.019337-6.34ChlorisST2523542

Os06t0239500-01TGF-beta receptorAT5G14940.1Major facilitator superfamily protein0.000779-6.28ChlorisST1865043

NoneUnknown proteinNoneUnknown protein0.021656-6.26ChlorisST1892344

Os05t0581300-00Unknown proteinAT3G47840.1TPR-like superfamily protein0.024307-6.23ChlorisST4075845

Os01t0601700-01Leucine-rich repeat domain containing proteinAT3G53240.1RLP450.038179-6.13ChlorisST4140546

Os01t0685100-02Unknown proteinAT4G10613.1
RNA-directed DNA polymerase-related 

family protein
0.013582-6.12ChlorisST610447

Os01t0788500-01
Disease resistance protein domain containing 

protein
AT4G26090.1RPS20.047516-6.11ChlorisST235648

Os08t0103000-01
Similar to serine/threonine-protein kinase 

CTR1
AT2G17700.1

ACT-like protein tyrosine kinase family 

protein
0.047635-6.07ChlorisST3526149

Os08t0242800-02Similar to Sigma factor SIG6AT2G36990.1SIGF0.008459-6.07ChlorisST2331650

Os04t0103500-01S-Domain receptor like kinase-21AT2G19130.1S-locus lectin protein kinase family protein3.27E-07-6.06ChlorisST3865851

Os03t0657400-00Unknown proteinAT4G26440.1WRKY340.004438-6.04ChlorisST1774752

Os04t0570000-01Cytochrome P450 87A3AT1G12740.2CYP87A20.007378-6.02ChlorisST3021153

Os01t0134700-01Calmodulin binding protein-like family proteinAT5G57580.1Calmodulin-binding protein0.017214-6.01ChlorisST1592854

NoneUnknown proteinNoneUnknown protein0.019187-5.97ChlorisST3598655

Os06t0228500-01Amino acid transporterAT3G28960.1
Transmembrane amino acid transporter 

family protein
0.033655-5.92ChlorisST3898956

NoneUnknown proteinAT2G02148.1Unknown protein0.000367-5.83ChlorisST2839757

Os03t0244200-01Similar to thaumatin-like protein 1AT4G36010.1
Pathogenesis-related thaumatin 

superfamily protein
0.019040-5.76ChlorisST4461058

Os02t0248100-00Unknown proteinNoneUnknown protein0.004926-5.71ChlorisST3950659

Os12t0230200-02Calcium-dependent protein kinase 29AT3G51850.1CPK130.041157-5.66ChlorisST4040460
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Fig. S1. Osmotic stress sensitivity of Chloris virgata. (A, B) Plant fresh weight (A) and shoot length (B) of 
Chloris virgata, rice, and oat under mannitol treatment. Seven-day-old seedlings grown on ½ MS medium 
were transplanted to ½ MS medium supplemented with or without various concentrations of mannitol. The 
fresh weight and shoot length were measured after 3 weeks of treatment with mannitol. The three highest 
values were converted to 100% in each treatment. n=18.



Fig. S2. Principal Component Analysis (PCA) of gene expression profiles based on transcripts per million 
(TPM) counts (log10-transformed). The plot shows the distribution of plant samples along the first two 
components, PC1 (38.32% variance explained) and PC2 (8.04% variance explained). The treatment 
series includes control samples at 3 hr and 6 hr, and drought samples at 3 hr and 6 hr.  
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Fig. S3. Gene Ontology (GO) analysis of downregulated genes in Chloris virgata. (A) Venn diagram 
showing the downregulated genes (p<0.05, fold change<-1.5) in Chloris virgata after dehydration for 3 hr 
and 6 hr. (B) Enrichment of GO annotations in biological process categories for genes downregulated after 
treatment with both 3 hr and 6 hr of dehydration. The y-axis indicates the pathway name, and the x-axis 
indicates the gene ratio. The p-adjusted value is represented by the colour of each dot, and the number of 
DEGs is represented by the size of each dot.
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Fig. S4. Expression analysis of transgenes in transgenic Arabidopsis overexpression lines. (A-E) 
Transgene expression levels in CvNCED3-OX (A), CvAREB1-OX (B), MGD1-OX (C), MGD2-OX, (D), 
and MGD3-OX (E) compared with those in WT. The error bars represent the means ± SDs from four 
replicated samples. The different letters above the bars indicate that the means are significantly different 
(One-way ANOVA with post-hoc Tukey HSD test (P < 0.05)).
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Fig. S5. Structure prediction of MGD1. (A) Hydropathy plot of MGD1. The plot was generated using the 
NovoPro server (42) with the Kyte & Doolittle scale (43). (B, C) The structural models and predicted 
alignment errors of the MGD1 monomer (B) and dimer (C), were generated using the AlphaFold3 server 
(35). The N- and C-termini are indicated by the letters N and C, respectively.
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Fig. S6. Structure prediction of MGD2. (A) Hydropathy plot of MGD2. The plot was generated using the 
NovoPro server with the Kyte & Doolittle scale. (B) The structural models and predicted alignment errors 
of MGD2 were generated using the AlphaFold3 server. The N- and C-termini are indicated by the letters N 
and C, respectively.
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Fig. S7. Structure prediction of MGD3. (A) Hydropathy plot of MGD3. The plot was generated using the 
NovoPro server with the Kyte & Doolittle scale. (B) The structural models and predicted alignment errors 
of MGD3 were generated using the AlphaFold3 server. The N- and C-termini are indicated by the letters N 
and C, respectively.



Fig. S8. Amino acid sequence alignment of CvNCED3 (ChlorisST40659) with AtNCED3 
(accession AEE75526.1) and OsNCED3 (accession NP_001405315.1). Identical amino acids 
are indicated in black and grey. The red line represents the RPE65 domain. The green line 
indicates possible AC motifs.

[GENETYX-MAC: Multiple-Alignment]
Date        : 2024.05.15

CvNCED3.txt       1 MGRPTDSSLPPPSHRPKPTPIPPNPTPMQGLA--PPTSSLSIHRHRSPATSVRFAPR---      55
OsNCED3.txt       1 MATIT-------------TPGYAHIQRQHGRC--STTAG-----RRGASNSVRFSARAVS      40
AtNCED3.txt       1 MASFT-------------ATAAVSGRWLGGNHTQPPLSS-SQSSDLSYCSSLPMASRVT-      45

CvNCED3.txt      56 -----AALSSAPADAP-PFQLRAPLNKSPKP----AIGAPRPVAPASAPRKPAAAEEPAK     105
OsNCED3.txt      41 SVPHAAAASSAPAFLPVPF---VPGADAPSPSGKSAIGVPK------APRK----GEEGK      87
AtNCED3.txt      46 -----RKLNVSSALHT-PPALHFPKQSSNSP----AIVV-----------KPKAKESNTK      84

CvNCED3.txt     106 ELNFFQRAAAAALDAFEEGFVANVLERPHGLPRTADPAVQIAGNFAPVGEHPPAHALPVA     165
OsNCED3.txt      88 RLNFFQRAAAMALDAFEEGFVANVLERPHGLPSTADPAVQIAGNFAPVGETPPARALPVS     147
AtNCED3.txt      85 QMNLFQRAAAAALDAAEGFLVSH--EKLHPLPKTADPSVQIAGNFAPVNEQPVRRNLPVV     142

CvNCED3.txt     166 GRIPPFINGVYARNGANPCFDPVAGHHLFDGDGMVHALRIRNGAAESYACRFTETARLQQ     225
OsNCED3.txt     148 GRIPPFINGVYARNGANPHFDPVAGHHLFDGDGMVHAVRIRNGAAESYACRFTETARLRQ     207
AtNCED3.txt     143 GKLPDSIKGVYVRNGANPLHEPVTGHHFFDGDGMVHAVKFEHGSA-SYACRFTQTNRFVQ     201

CvNCED3.txt     226 ERALGRPVFPKAIGELHGHSGVARLALFYARAACGLVDPSRGTGVANAGLVYFNGRLLAM     285
OsNCED3.txt     208 ERAMGRPMFPKAIGELHGHSGIARLALFYARAACGLLDPSHGTGVANAGLIYFNGRLLAM     267
AtNCED3.txt     202 ERQLGRPVFPKAIGELHGHTGIARLMLFYARAAAGIVDPAHGTGVANAGLVYFNGRLLAM     261

CvNCED3.txt     286 SEDDLPYHVRVTAAGDLETVGRYDFDGQLEHAMIAHPKLDPQSGELHALSYDVIRKPYLR     345
OsNCED3.txt     268 SEDDLPYQVRVTADGDLETVGRYDFDGQLGCAMIAHPKLDPATGELHALSYDVIKKPYLK     327
AtNCED3.txt     262 SEDDLPYQVQITPNGDLKTVGRFDFDGQLESTMIAHPKVDPESGELFALSYDVVSKPYLK     321

CvNCED3.txt     346 YFYFRPDGTKSDDVEIPLDQPTMIHDFAITENFVVVPDHQVVFKLPEMLRGGSPVVLDKE     405
OsNCED3.txt     328 YFYFAPDGTKSADVEIPLDQPTMIHDFAITENYVVVPDHQVVFKLQEMLRGGSPVVLDKE     387
AtNCED3.txt     322 YFRFSPDGTKSPDVEIQLDQPTMMHDFAITENFVVVPDQQVVFKLPEMIRGGSPVVYDKN     381

CvNCED3.txt     406 KTSRFGVLPKHAADASEMLWVDVPDCFCFHLWNAWEE--SDEIVVIGSCMTPADSIFNES     463
OsNCED3.txt     388 KTSRFGVLPKHAADASEMVWVDVPDCFCFHLWNAWEEADTDEVVVIGSCMTPADSIFNES     447
AtNCED3.txt     382 KVARFGILDKYAEDSSNIKWIDAPDCFCFHLWNAWEEPETDEVVVIGSCMTPPDSIFNES     441

CvNCED3.txt     464 EDRLESVLTEIRLNTRTGASTRRAVLAPAD-QVNLEVGMVNRNLLGRKTRHAYLAVAEPW     522
OsNCED3.txt     448 DDRLESVLTEIRLNTRTGESTRRAILPPSS-QVNLEVGMVNRNLLGRKTRYAYLAVAEPW     506
AtNCED3.txt     442 DENLKSVLSEIRLNLKTGESTRRPIISNEDQQVNLEAGMVNRNMLGRKTKFAYLALAEPW     501

CvNCED3.txt     523 PKVSGFAKVDLQTGELTKFDYGEGRFGGEPCFVPMDPAYATPRGEDDGYVLAFVHDERAG     582
OsNCED3.txt     507 PKVSGFAKVDLATGELTKFEYGEGRFGGEPCFVPMDAAAATPRGEDDGYILSFVHDERAG     566
AtNCED3.txt     502 PKVSGFAKVDLTTGEVKKHLYGDNRYGGEPLFLPGEGGE-----EDEGYILCFVHDEKTW     556

CvNCED3.txt     583 TSELLVVNAADMRLEATVQLPSRVPFGFHGTFITASELQAQA-                      624
OsNCED3.txt     567 TSELLVVNAADMRLEATVQLPSRVPYGFHGTFITGDELTTQA-                      608
AtNCED3.txt     557 KSELQIVNAVSLEVEATVKLPSRVPYGFHGTFIGADDLAKQVV                      599

CvNCED3.txt       1       40
OsNCED3.txt       1       45
AtNCED3.txt       0        0
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Fig. S9. Amino acid sequence alignment of CvAREB1 (ChlorisST30712) with AtAREB1 
(accession BAB12404.1) and OsAREB1 (accession NP_001403850.1). Identical amino acids 
are indicated in black and grey. The red line represents the bZIP domain. The yellow 
highlighted regions indicate the deleted sequence of the AtAREB1△QT constitutively active 
form.

[GENETYX-MAC: Multiple-Alignment]
Date        : 2024.05.15

CvAREB1.txt       1 M--------EFPGGSGSGWRQQQLEEHLPPMTPLPLARQGSVYSLTFDEFQSALGGPNKD      52
OsAREB1.txt       1 M--------DFPGGSG---RQQQ----LPPMTPLPLARQGSVYSLTFDEFQSTLGGVGKD      45
AtAREB1.txt       1 MDGSMNLGNEPPGDGGGGG---------------GLTRQGSIYSLTFDEFQSSVG---KD      42

CvAREB1.txt      53 FGSMNMDELLRSIWTAEESHAVGAAN-------AAAAADQAAARAAAIQRQGSLTLPRTL     105
OsAREB1.txt      46 FGSMNMDELLRSIWTAEESHAVGAATTTTATTASVAAAEHAAVGAPPVQRQGSLTLPRTL     105
AtAREB1.txt      43 FGSMNMDELLKNIWSAEETQAM--AS-------GVVPVLGGGQEGLQLQRQGSLTLPRTL      93

CvAREB1.txt     106 SQKTLDEVWRDIMYF------GGPSAAPVAAAPTPPTQRQPTLGEITLEEFLVRAGVVRE     159
OsAREB1.txt     106 SQKTVDEVWRDMMCFG----GGGASTAPAAAEPPPPAHRQQTLGEITLEEFLVRAGVVRE     161
AtAREB1.txt      94 SQKTVDQVWKDLSKVGSSGVGGSNLSQVAQAQSQSQSQRQQTLGEVTLEEFLVRAGVVRE     153

CvAREB1.txt     160 D-------------------------MNAGPSAP-PVQATAPP-----------------     176
OsAREB1.txt     162 D-------------------------MSVPPVPPAPTPTAAAV-----------------     179
AtAREB1.txt     154 EAQVAARAQIAENNKGGYFGNDANTGFSVEFQQPSPRVVAAGVMGNLGAETANSLQVQGS     213

CvAREB1.txt     177 ----------PPPPPPTSQPQML-----FPQGNVFAPLVPPLTLGNGLV-------T---     211
OsAREB1.txt     180 ----------PPPPPPQQQTPML-----FGQSNVFPPMVPPLSLGNGLV-------SGAV     217
AtAREB1.txt     214 SLPLNVNGARTTYQQSQQQQPIMPKQPGFGYGTQMGQLNSPGIRGGGLVGLGDQSLTNNV     273

CvAREB1.txt     212 --GGGGAAS--------SLSPVRPVTSNGFGKMEAGDLSMSSLSPSPVPYVFNGGLRGRK     261
OsAREB1.txt     218 GHGGGGAAS--------LVSPVRPVSSNGFGKMEGGDL--SSLSPSPVPYVFKGGLRGRK     267
AtAREB1.txt     274 GFVQGASAAIPGALGVGAVSPVTPLSSEGIGK-SNGDS--SSLSPS--PYMFNGGVRGRK     328

CvAREB1.txt     262 PSAMEKVVERRQRRMIKNRESAARSRQRKQAYMMELEAEVAKLKELNEELQKKQVEMLEK     321
OsAREB1.txt     268 APGIEKVVERRQRRMIKNRESAARSRQRKQAYMMELEAEVAKLKELNDELQKKQDEMLEQ     327
AtAREB1.txt     329 SGTVEKVVERRQRRMIKNRESAARSRARKQAYTVELEAEVAKLKEENDELQRKQARIMEM     388

CvAREB1.txt     322 QKNEVLE-RMTRQVGPTAKRICLRRTLTGPW                                  351
OsAREB1.txt     328 QKNEVLE-RMSRQVGPTAKRICLRRTLTGPW                                  357
AtAREB1.txt     389 QKNQETEMRNLLQGGPKKK---LRRTESGPW                                  416

CvAREB1.txt       1       45
OsAREB1.txt       1       42
AtAREB1.txt 30343936        1
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