chrl

chr2

chr3

chrd

chr5

chr6

chr7

21377 Csa3GO20600.1 3231 CsadGO38690.1
0,504 Csa1G002800.1 2854 CsndG0393001 333 K Conigoaresn] 386 CsasGl40s301
TR Ca3G0439101 336 4 Clacods
3550 Csa3Goe1ss01 336 A Craacoe1sso.l
9714 CsadG196810.1
1524
13.44 4 Csa2G28:
1499+ CsalG408720.1 1690 Csa3G289300.1
19,84 Csa56569350.1
18204 Csa1G523610.1 19:56 T Ca3G405510.1
2092 1 C5a2G405020.1
24,89 C5a5G623560.1
2446+ CsalG616330.1
2805 Csa3G734150.1

chrl

285 MELOSCOIS9T1

61— MELOSCUZ3684T1

237 MELO3COI79T

3047 MELOSCOISO2ITI

3464 MELOICO24355TI

chrl

chr2

62— MELOSCOISISSTI

1756 MELOSCO25265T1

25,66 MELOSCO26257T1

chr2

chr3 chr4 chrS5chr6  chr7

13- MELOYCO0SITOT!

97— MELOSCOISIMTI

1563 MELO3CO20206T1

1331 MELOSCOIISOITI

20,56 MELOCO!

22800 P MELOICOITSATT |
M L0017 1
295 CMELOSCOITS61TE

3143 MELOSCOMISST
52.20-— MELOSCOLIOS6TI

3363 MELOSCOI047T1
3215 MELOICOm2SITI

chr3  chrd  chr5 chr6 chr7

10892 BLi02G000429 1 7. iosciooosor

24,12 Bi02G000894

4301 BhI0IGO0 484

50.76— Bhi0IGO01896.

76.10— Bhi01GO02:

2027 Bhi03GO00T7S
204667 BhI03G0007Y

26,68 Bhi03G000998
28,65 Bhi03G001062

45.69— Bhi0SGO01 141

50,02 Bhi03G001806 301~ BRiO4GO01562

66.80-— Bit4G002004

2097 BI07G000T56

2,93 Csa6GO40600.1 2,65 - Csa7G044940.1
5,564 Csa6G081510.1
7.35 4 Csa6G109640.1
7,524 Csa6G110820.1
11154 Csa7G322070.1
12,374 Csa6G190300.1
13,241 Csa7G372280.1
15,75 Csa7G407700.1
18,55 Csa7Gds0500.1
22,394 Csa6G484540.1
2391 Csa6G495010.1
24,01 JF C5a6G495620.1
25,304 Csa6G502620.1
26.364 Csa6G511620.1

chr8  chr9

282 MELOYCOOTH44TI

415 MELOCO0T6I9T)
20N 3030t
S 60— MELOSCO0TRTI

7,06 MELOICIOSO036T 13 24— MELOSCO2285471

19,13 MELOSCO0S295T1

i

S MELOICOOSSTI

250—MELOSCO2282T1

chr8  chr9

695 Bhi09G000272

19.43-2 BiiosGooso |85 BHi0%G000673

38.40— Bhi09G001 228

5457 Bi09G001649

chr10 chrll chrl2

041 MELOSCO12047T1 291-— MELOSCO20907T1 1.55— MELOSCO2619T1

1292 MELOSCO25987T1

20,14 MELOSCO25904T1

2890~ MELOSCO21146T1

3070-—MELO3CO224401

chr10 chrll chrl2

4.32-— Bhil1G000168
87~ BHi11G000300

5
S o 535 Bii1 1G0003 15
15.47-- Bhil0G000S80 11.82— Bhil1G000392

S0~ Bhil2G000685

27,51 Bhi12G000790

3020 Bhi09G00102231 71— Bhi10G001034

37,25 Bhi12G00106

66,60 Bhi12G001906
61,69 Bhil IGOOIS78

7841 Bhi 126002208



chrl

071

6504

9.14-

27.37-
2748

29.09-4
30.47

- C1a007022

- C1a006665

L Cla012302

L Cla019248

chrl chr2

chr7

21.82)1 - Cla014540
21 :87-&-Cla014537
2227/f-Cla014516

28.15-8-Cla005438.

Lsi06G005SH

8.904 Lsi07G008000.1

Lsi06G009160.1

19.034 Lsi07G013050.1

bilras SRt ESR]

Lsi06G016090.1

L Cla013954

5%
00.1

chr9

0.52-§- Cla015549

chr10 chrll

3.004
421

5.181

4.01-§HC1a015142 Cla015143

7.01-f-Cla014874

8.80-§- Cla015025

- Lsi08G004160.1

11.534

24.54

27.264

0.72-4-L5i09G0008 o1

7464 Lsi09G006660. 1

- Lsi09G009290.1

27.13

8.097F

18.014

- C1a005646 2,30~ Cla011849
Cla004491

Cla004422
Cla004408

- C1a017902

- Lsi09G016280.1

- 1si09G018410.1

chr3 chrd4 chr5 chr6 chr7 chr8 chr9 chrl0 chrll

Lsi10G000570.1

Lsi10G005540.1

23.394Ls111G01489¢

Lsi10G013890.1



Subgenome A

chrd

chr18 chrl chr2 chr6 chr7 chr8 chrll chrl2

28141 CinoChI 1GO0S8301
N

3254k cmochoiGoosaton
PP | IPp— 48411 CmoCHOSG0T6701
53 CmoChOSGO083201- 4491+ CimoCh1 G008 7601

66911 CmoChOTG0122701

6631+ CoChOX:0109301

8241+ CmoChOIGO104501

95041 ConoChOIGO121401

16591 CmoCh04G0222001

1786 CmoChoAG0239701

2159-H- CmochoaG03 10401

Subgenome B

chr13 chr16 chr9 chr20 chrl5 chr3 chrl?

0643~ CmoCh13Go0T 1401 332 € 070001 476+ ConoChOSG0091001 2,01 = CmoCh20G0042701 3432~ CmoCh1SGOOT0601 3.14— CmoChITGOMS40 T

071301 CmoChISGO0T6701
3282 CmoCh20G006730.1

5391 CnoChISGOI00001 42— CmoCho3G0027501

635 CmoCh17G005960 1

6mg-C
¢ 5731 CrnoChOXGAO60801

4c

645 CmoChO3G0078201
moChISGO113701

g
I

8521 CmoCh16GO1 19501
68— CmoCh17G0101201

14

chr14 chr10 chrl9 chr5

059+ CmaCh14G0013501 BT CmaChI9G0097101

4325 CmaCh14GO083301

15 Additional Fig. S1 Chromosomal location of GRAS genes on six Cucurbitaceae species. a, C. sativus,

16 b, C. melo, ¢, B. hispida, d, C. lanatus, e, L. siceraria and f, C. moschata, respectively. In C. moschata,

17 the chromosomes are assigned to subgenome A (the hollow bars) and subgenome B (the solid bars). The

18  graphical view was drawn from each gene ID and chromosomes information and position of each gene

19 are indicated by line. The red font indicated tandem duplicated genes.
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Additional Fig. S2 GRAS

V.vinifera, O. sativa, A. thaliana, S. lycopersicum and six Cucurbitaceae species. Numbers in the

matrix represent the number of genes by OG specified in the header. The gradient color from white to

black illustrates the abundance of genes.
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Additional Fig. S3 Multiple alignment of selected GRAS conserved domain sequences in six
Cucurbitaceae species by DNAMAN software. Black, pink and blue background color indicate the
homology level of amino acid residues is 100%, above 75 and 50%, respectively. Conserved LHRI,
VHIID, LHRII, PFYRE and SAW motifs were marked with red line.
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Additional Fig. S4 Phylogenetic tree, GRAS gene structure and GRAS protein motifs from six
Cucurbitaceae species. a Phylogenetic tree of 237 GRAS proteins is shown on the left. GRAS proteins
are categorized into 16 distinct clusters including SCR, SHR, DELLA, SCL32, HAM, LISCL, NSP1,
PAT1, Ls, SCL3, DLT, SCL4/7, NSP2, SCLB, RAMI and RADI, and are represented by different
colored vertical boxes. b The horizontal-colored boxes indicate conserved motifs within each protein. ¢
CDS/UTR of GRAS proteins are shown on the right. A scale of protein/genes length is shown at the

bottom.



S. No Sequences Width
1 VHIIDFDIMQGLQWPTLIQALALRPGGPP 29
2 LFYEVCPYLKFAHFTANQAILEA 23
3 EYLGREIVNVVACEGAERVERHETLG 26
4  ENGCLVLGWKDRPLVAASAWR 21
5 LEZTGRRLAEFAESLGVPFEF 21
6 NGPPFLTRFVEALHYYSAJFD 21
7 LLRLIKSLsPKIVTVVEQEAN 21
8 PSGDPMQRLAAYFAEALAARL 21
9 SSSSGSSRLEDSEESGLDLVHLLUAC 26

10 KWRSRLESAGFKPVPLsSNAF 21
1 KLEDVTREDLGVRPGEALAVNFAFRLHHMPD Al

ESVSTENPRD




12 DATLPRDSKERIKVE 15

13 LRITGIGPPQP 11
14 DEALAVNCVLQLHRL 15 b ALAVNCV'- L L
o\ [Lsh"2mREY
SDELLAVLGYKVRSSDMADVAQKLEZLEEAM
GGS
16 AEAVSEGBLNLAQELLKEJRE 21
17  EDGISHLASDTVHYNPSDLSSWVZSMLSELN 31 %ED |s LASDTV NSDLSSWVQSM.SELN
B3t VolsENal |1} W YALICENRZer,
18 SGSAIYKALRCKEPSSAELLS 21 +§ Sc| KALRCKE sSAELLS
IS5 | 8- EsNoRT 2

19 QAKALLRRYADGYGL

N O L

20 KYISQMLMEEBLEEKPCMFYDPLGLZVTEKS

Additional Fig. S5 Sequence analysis and weblog of 20 identified motifs of 237 GRAS proteins from

42
43 six Cucurbitaceae species.
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Additional Fig. S6 Phylogenetic tree, GRAS gene structures and GRAS protein motifs from A4.
thaliana, S. lycopersicum and six Cucurbitaceae species from different clades. From top to bottom
on the figures are, in order, DLT, SCR, Ls, SCLB, NSP2, HAM, SCL4/7, RAM1, RAD1, SCL3, DELLA,
SHR, NSP1, SCL32, LISCL and PAT1 clades. The neighbor-joining tree of GRAS proteins is shown on
the left. The horizontal-colored boxes indicate conserved motifs within each protein. CDS/UTR of GRAS

proteins are shown on the right. A scale of protein/genes length is shown at the bottom.
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Additional Fig. S7 Phylogenetic tree, GRAS gene structures and GRAS protein motifs from six
Cucurbitaceae species. a, C. sativus, b, C. melo, ¢, B. hispida, d, C. lanatus, e, L. siceraria and f, C.
moschata, respectively. Neighbor-joining tree of GRAS proteins is shown on the left. The horizontal
colored boxes indicate conserved motifs within each protein. CDS/UTR of GRAS proteins are shown on

the right. A scale of protein/genes length is shown at the bottom.
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Additional Fig. S8 Synteny analysis of GRAS genes between six Cucurbitaceae species. The gray
lines in the background represent the genes in the collinear blocks where the GRAS genes are located

between the genomes of six Cucurbitaceae species, and the black lines represent the GRAS collinear

genes.
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Additional Fig. S9 Expression profiles of 237 Cucurbitaceae GRAS genes in different tissues. a, C.
sativus, b, C. melo, ¢, B. hispida, d, C. lanatus, e, L. siceraria and f, C. moschata. Neighbor-joining tree
of GRAS proteins is shown on the left, and the right is the heatmap. In the heat map, rows represent
genes, columns represent different tissues. The color changes from white to black represent the relative
expression (logz (FPKM + 1)) in different tissues respectively, and the gray color represents missing

values.
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NSP1 subfamily
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Additional Fig. S10 Expression profiles of 318 GRAS genes in A.thaliana, S.lycopersicum and six
Cucurbitaceae plants from different clades. From top to bottom on the figures are, in order, DLT, SCR,
Ls, SCLB, NSP2, HAM, SCL4/7, RAM1, RAD1, SCL3, DELLA, SHR, NSP1, SCL32, LISCL and PAT1
clades. Neighbor-joining tree of GRAS proteins is shown on the left, and the right is the heat map. In the
heat map, and columns represent different tissues, while rows represent genes, including roots, stems,
leaves, flowers and fruits. The color changes from white to black represent the relative expression (log:
(FPKM + 1)) in different tissues respectively.
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Additional Fig. S11 Expression profiles of duplicated GRAS genes in six Cucurbitaceae species. In the
heat map, rows represent duplicated genes, while columns represent different tissues, including roots,
stems, leaves, flowers and fruits. The color changes from white to black represent the relative expression
(logz (FPKM + 1)) in different tissues respectively, gray color represents missing values. a Expression
profiles of all duplicated GRAS genes in six Cucurbitaceae plants, the red font represented GRAS
duplicated gene pairs whose identity and coverage were all more than 80%. b Expression profiles of
duplicated GRAS genes whose identity and coverage were all more than 80% in six Cucurbitaceae plants
(The marked red genes in Additional Fig. S11a).
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