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Figure S1 Phylogenetic analysis of CDPK gene families in G. hirsutum, A. thaliana and O. sativa. Groups 1, 2, 3, and 4
indicate different gene clusters. Different colors of symbols represent different species. Red triangles represent G. hirsutum, blue

circles represent A. thaliana and green pentagrams represent O. sativa.
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Figure S2 Phylogenetic tree, conserved protein motifs and gene structures of GhCPKs gene family. From left to right, it shows
the phylogenetic tree, conserved protein motifs and gene structure of the G. hirsutum CDPK gene family. In the phylogenetic tree,
different colors represent different subgroups. Within the protein conserved motifs, a total of 10 conserved motifs have been
identified, distributed in different colored boxes. On the far right are the sequence logos of these protein motifs. In the exon-intron

structure diagram, the green box represents exons and the black line represents introns.



Figure S3

Figure S3 Collinearity analysis of the GhCPKs gene family. Chromosome of G. hirsutum was distinguished by different color.

Each GhCPK gene is marked with a short red line on the chromosome and collinear gene pairs are represented by a color curve.
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Figure S4 Collinearity analysis of CDPK genes between G. h

indicate collinear blocks within the G. hirsutum genome and other plant genomes, and the red curve indicates CDPK genes with

collinearity.
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Figure S5 Cis-acting elements in the promoter regions of GhCPKs. On the left is the phylogenetic tree of the GhCPKs gene
family. In the middle is a heat map of the number of all cis-acting elements. The larger and redder the circle, the greater the quantity
represented. The diagram on the right shows the positional distribution of promoter cis-acting elements of the GhCPK genes. The

black line indicates the promoter length of the GhCPK genes. The different colored boxes on the right represent cis-acting elements

with different functions.



Figure S6

A B C
sgRNAs design sgRNAs coverage Genes coverage
90%
= Single gene sgRNAs Detected sgRNAs mDetected genes
mHomologous gene sgRNAs E Undetected sgRNAs m Undetected genes
D
<z: sgRNA occurrence frequency statistics
e 10
=)
n
[T
5 - PP
Y
g | mm m W
: ——
=2 0 T T T T T T T

Frequency of occurrence

Figure S6 The number of sgRNAs in the GhCPKs gene family mutant library and the preliminary experimental results of mixed
pool 1. (A) The quantity of different types of sgRNAs. Blue represents the quantity of sgRNAs targeting individual GhCPKs, green
represents the quantity of sgRNAs targeting homologous GhCPKs. (B) Coverage of sgRNA in the preliminary experiment. Yellow color
represents detected sgRNAs, red color represents undetected sgRNAs. (C) Coverage of gene in the preliminary experiment. Deep blue
color represents detected genes, green color represents undetected genes.(D) Frequency statistics of sgRNA. The X-axis represents

the frequency of occurrence of target sgRNAs, and the Y-axis represents the number of sgRNAs.
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High throughput sequencing results (cpk5-1)
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Figure S7 Molecular detection of T0 generation GhCPKs mutant library plants. (A) PCR amplification sgRNA vector sequence

diagram. The different colored boxes represent different vector components. (B) Statistical analysis of the number of sgRNAs present in

the TO generation GhCPKs mutant library plants. Yellow means only one sgRNA, red means two sgRNA, and green means three sgRNA.

(C) Comparison of high-throughput sequencing and Sanger sequencing results for gene editing plants. (D) Editing statistics of TO

generation GhCPKs mutant library plants. Green means that gene editing is detected, red means that gene editing is not detected. (E)

Examples of one, two and multiple types of editing. Bold represents base substitutions, red boxes represent base insertions, dashes

represent base deletions, and dashed lines represent predicted cleavage positions. (F) The most common editing types in the mutant

library. Bold represents base substitutions, red boxes represent base insertions, dashes represent base deletions, and dashed lines

represent predicted cleavage positions.

Predicted cleavage position
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Figure S8 Genetic analysis of 50 GhCPKs gene-edited plants and their 150 progeny. (A) Editing type statistics of 50 GhCPKs

gene-edited plants and their 150 progeny. The circle represents TO generation plants, the triangle represents T1 generation plants. (B)

Editing efficiency statistics of 50 GhCPKs gene-edited plants and their 150 progeny. (C) Statistical analysis of editing efficiency for

each editing type in 50 GhCPKs gene-edited plants and their 150 progeny. (D) ) Examples of genetic states in different progenitor and

progeny gene-edited plants. Bold represents base substitutions, red boxes represent base insertions, dashes represent base

deletions, and dashed lines represent predicted cleavage positions.
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Figure S9 Example of insect resistance phenotypic screening in GhCPKs mutant library plants. (A) Field insect resistance
phenotype of corresponding numbered plants. (B) Phenotype of S. litura larvae feeding on the corresponding numbered plants five

days later.
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Figure S10 Construction of expression vectors and detection of expression levels for GhCPK33 and GhCPK74
overexpression materials. (A) Construction of GhCPK33 overexpression vectors. (B) Construction of GhCPK74 overexpression
vectors. Different color boxes represent different carrier elements. (C) Detection of GhCPK33 expression levels in TO-generation
CPK33-OE overexpression materials. (D) Detection of GhCPK74 expression levels in TO-generation CPK74-OE overexpression

materials. The expression of GhUB7 was used as internal control. Means + SE (n = 3).
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Figure S11 Haplotype analysis of GhCPK33 and GhCPK74 and the detection of average Ca?* flow rate in leaf mesophyll cells.
(A) The gene GhCPK33 structure and single-nucleotide polymorphisms (SNPs) variants contained in the Ghlandraces population
showed the five haplotypes with highest proportions, and the blank boxes were the same nucleotides as the reference genome (Hap1).
The pie charts show the proportion of the five haplotypes. (B) The gene GhCPK74 structure and single-nucleotide polymorphisms
(SNPs) variants contained in the Ghlandraces population showed the six haplotypes with highest proportions, and the blank boxes
were the same nucleotides as the reference genome (Hap1). The pie charts show the proportion of the six haplotypes. (C) In the
untreated state, the average Ca?* flow rate in leaf mesophyll cells of cpk33/74, CPK33-OE, CPK74-OE and WT over a 5-minute period.
(D) After treatment with the OS of S. litura, the average Ca2* flow rate in leaf mesophyll cells of cpk33/74, CPK33-OE, CPK74-OE and

WT over a 5-minute period.
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Figure S12 Cultivation, gene editing and expression level detection of T2 generation cpk33/74, cpk33, cpk74, CPK33-OE,

CPK74-OE and WT plants. (A) Cultivation of T2 generation cpk33/74, cpk33, cpk74, CPK33-OE, CPK74-OE and WT plants. (B)
Detection of editing in T2 generation cpk33, cpk74 and cpk74/33 plants. (C) Detection of GhCPK33 and GhCPK74 expression levels

in T2 generation CPK33-OE and CPK74-OE overexpression materials. The expression of GhUB7 was used as internal control. Means

+ SE (n=3).



Figure S13

Figure S13 Identification of unique phenotypes in the TO generation GhCPKs mutant library plants. (A) The leaf is round. (B)
The leaves showed chimeric yellowing. (C) The plant type is dwarfed and the leaves turn yellow. (D) The fruit branches become
shorter. (E) Dwarfing and compact plants. (F) Plant dwarfing and early maturing. (G) The leaves become smaller. (H) Necrotic spots

appeared on the leaves. The red line represents 5 cm.
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Figure S14 Models of GhCPK33 and GhCPK74 regulating pest defense in upland cotton. Under the induction of OS from the
S. litura, simultaneously knocking out GhCPK33 and GhCPK74 can accelerate the influx of Ca2* in cotton leaf mesophyll cells,
enhance the synthesis of JA, and increase the expression of GhSAMS1 and GhSAMS2, resulting in an increased defense

capability of cotton against herbivorous insects.



Table S1  Physical and chemical aspects of CDPK genes in the Gossypium hirsutum

Chromosomal Location Putative Proteins ) N gf No. of EE Subcellula ) ] ]

Gene name NAU gene ID HAU gene ID N-terminal Myristoy Palmitoyl Group . Transmembrane Domain Signal Peptide (Sec/SPI)
Chr Chr_start Chr_end Direction length(aa) MW(Da) pl lation ation hands r location

GhCPK1 Gh_A01G0621 Ghir_A01G007100.1 A01 11154745 11157809 + 537 60535.5 6.47 MGTCLTKS Y Y 4 II M 0 N
GhCPK2 Gh_A01G1119 Ghir_A01G012430.1 A01 45532122 45534741 + 590 66237.2 5.24 MGNSCAKS Y Y 4 I CM 0 N
GhCPK3 Gh_A02G0144 Ghir_A02G001700.1 A02 1508323 1512491 - 532 60688.1 5.59 MGSCVARP Y Y 4 I M 0 N
GhCPK4 Gh_A02G0609 Ghir_A02G006230.1 A02 9500456 9503183 + 511 57142.6 551 MNNQSSSI N Y 4 [ C 0 N
GhCPK5 Gh_A02G1029 Ghir_A02G011170.1 A02 45630623 45633866 + 519 58599.3 5.77 MGNCNGLP N Y 4 11 CM 0 N
GhCPK®6 Gh_A02G1635 Ghir_A02G018670.1 A02 82802954 82807746 + 541 61333.5 9.26 MGACLSAT Y Y 4 I\Y M 0 N
GhCPK?7 Gh_A02G1796 Ghir_A02G012330.1 scaffold430_A02 50467 54125 + 555 63114.6 6.93 MVSNNKKN N N 4 I M 0 Y
GhCPK8 Gh_A03G1505 Ghir_A03G018780.1 A03 95507304 95510335 - 568 63601.5 6.02 MGNTCRGS N Y 4 [ M 0 N
GhCPK9 Gh_A04G0148 Ghir_A04G001660.1 A04 2396366 2399478 - 524 58823.5 6.36 MGGCLTKT Y Y 4 11 M 0 N
GhCPK10 Gh_A04G0467 Ghir_A04G005600.1 A04 19716614 19722043 - 572 63553.5 5.24 MGNACAGP N Y 4 [ CM 0 N
GhCPK11 Gh_A04G0780 Ghir_A04G009910.1 A04 52438907 52443668 - 527 59393.3 6.39 MGNCCRSP N Y 4 I M 0 N
GhCPK12 Gh_A04G1372 Ghir_A04G005530.1 scaffold882_A04 35941 39666 + 648 71746.9 5.19 MGNVCATS N Y 4 I CM 0 Y
GhCPK13 Gh_A04G1429 Ghir_A04G012050.1 scaffold1014_A04 44428 47300 + 547 61320.2 6.1 MGNTCRGP N Y 4 [ M 0 N
GhCPK14 Gh_A05G0617 Ghir_A05G007640.1 A05 6512015 6514333 + 532 59518.7 5.31 MGNLCSRS Y Y 4 Il M 0 N
GhCPK15 Gh_A05G1571 Ghir_A05G018710.1 A05 16092204 16102107 - 907 100917 7.08 MGICQSLC N Y 4 11 M 0 N
GhCPK16 Gh_A05G2355 Ghir_A05G028110.1 A05 28825850 28830758 + 502 56466.1 5.53 MNKKIAGS N N 4 [ C 0 N
GhCPK17 Gh_A05G2859 Ghir_A05G033000.1 A05 65056518 65058712 - 534 60698.6 7.1 MGSCISAP Y Y 4 I M 0 N
GhCPK18 Gh_A05G3246 Ghir_A05G038740.1 A05 84817227 84822268 - 497 55945.2 5.2 MSRTSSGT N N 4 I C 0 N
GhCPK19 Gh_A06G0013 Ghir_A06G000080.1 A06 49515 52357 - 526 59240.9 6.34 MGLCQSLG Y Y 4 II M 0 N
GhCPK20 Gh_A06G1772 Ghir_A06G022050.1 A06 102737441 102739595 - 527 59315 5.08 MGCCSSKN Y Y 4 11 M 0 N
GhCPK21 Gh_A07G1099 Ghir_A07G012870.1 A07 22889554 22891905 - 513 57260.3 5.14 MGNCCTRG Y Y 4 11 M 0 N
GhCPK22 Gh_A07G1123 Ghir_A07G013130.1 A07 23758317 23762270 - 527 59502.1 7.07 MIFDNYFR N N 3 111 C 0 N
GhCPK23 Gh_A08G2530 Ghir_A08G001480.1 scaffold2271_A08 65298 68459 - 538 60507.2 5.24 MGNCCSRG Y Y 4 11 M 0 N
GhCPK24 Gh_A09G1033 Ghir_A09G011860.1 A09 60455043 60457397 - 523 58551 5.9 MGNCCSCG Y Y 4 11 CM 0 N
GhCPK25 Gh_A09G1067 Ghir_A09G012230.1 A09 61271009 61274418 - 531 59856.1 6.58 MGNCCATP N Y 4 111 M 0 N
GhCPK26 Gh_A09G1157 Ghir_A09G013220.1 A09 62989834 62997485 - 531 60213.3 6.76 MGNCCVTS N Y 4 I M 0 N
GhCPK27 Gh_A09G1248 Ghir_A09G014160.1 A09 64587018 64590334 - 610 68241.9 4.85 MGNNCFKT N Y 4 I CM 0 N
GhCPK28 Gh_A10G0124 Ghir_A10G000830.1 A10 1022813 1026173 - 552 62205.6 6.35 MGCFSSKH Y Y 4 II M 0 N
GhCPK29 Gh_A10G0886 Ghir_A10G009700.1 A10 19193297 19197076 + 544 61921.2 8.63 MGICLSTT Y Y 4 \Y M 0 N
GhCPK30 Gh_A10G1195 Ghir_A10G013610.1 A10 62477215 62482365 + 537 61297.6 591 MGSCISTQ Y Y 4 I M 0 N
GhCPK31 Gh_A10G1756 Ghir_A10G020050.1 A10 91965125 91970397 - 600 66967.4 5 MGNTCVGP N Y 4 I M 0 N
GhCPK32 Gh_A11G0213 Ghir_A11G002410.1 All 2006974 2009900 - 530 60394.3 6.87 MGNCNRPP N Y 4 Il M 0 N
GhCPK33 Gh_A11G1615 Ghir_A11G018500.1 All 23975683 23979976 - 554 62700 9.48 MGACLSTT Y Y 4 IV M 0 N
GhCPK34 Gh_A11G2941 Ghir_A11G035540.1 All 93261063 93265206 + 529 59527.5 6.79 MGNCCRSP N Y 4 I M 0 N
GhCPK35 Gh_A11G3011 Ghir_A11G003380.1 scaffold2728 A1l 87030 90022 - 550 62325.9 6.53 MGNCNACV N Y 4 I CM 0 N
GhCPK36 Gh_A12G0109 Ghir_A12G001310.1 Al2 1542851 1545587 - 560 62563.4 5.81 MGNTCRGS N Y 4 [ M 0 N
GhCPK37 Gh_A12G2686 Ghir_A12G024600.1 scaffold3405_A12 154335 157956 - 534 60239.7 6.28 MGNCNSQP Y Y 4 II CM 0 N
GhCPK38 Gh_A13G0017 Ghir_A13G000100.1 Al3 149337 152705 - 579 64644.2 6.05 MGNTCVGP N Y 4 I M 0 N
GhCPK39 Gh_A13G0563 Ghir_A13G006450.1 Al3 13153568 13156341 - 508 56850.9 6.72 MGYNTTTG N Y 4 [ C 0 N
GhCPK40 Gh_A13G0566 Ghir_A13G006470.1 Al13 13367845 13370645 - 487 54624 4.86 MRRAIDHQ N N 4 I C 0 N
GhCPK41 Gh_A13G1164 Ghir_A13G014410.1 Al13 64133647 64137746 - 536 60366.4 6.32 MGGCLTKN Y Y 4 II M 0 N
GhCPK42 Gh_A13G1891 Ghir_A13G023110.1 Al3 78586052 78590707 + 527 58760.4 6.18 MGNCCTRG N Y 4 Il M 0 N
GhCPK43 Gh_D01G1194 Ghir_D01G013420.1 D01 27904260 27906874 + 591 66336.2 5.18 MGNSCAKS Y Y 4 I CM 0 N
GhCPK44 Gh_D01G2360 Ghir_D01G007400.1 scaffold3726_D01 13436 16465 - 537 60459.3 6.56 MGSCLTKS Y Y 4 II M 0 N
GhCPK45 Gh_D02G0183 Ghir_D02G001790.1 D02 2005202 2011106 - 447 51027.1 5.08 MHAFYILR N N 4 I C 0 N
GhCPK46 Gh_D02G0663 Ghir_D02G006620.1 D02 9261983 9264700 + 508 56841.3 55 MNNQSSSI N Y 4 I C 0 N
GhCPK47 Gh_D02G1973 Ghir_D02G020140.1 D02 63684341 63687392 - 568 63571.4 6.02 MGNTCRGS N Y 4 | M 0 N
GhCPK48 Gh_D03G0087 Ghir_D03G000930.1 D03 613069 617844 - 541 61285.4 9.36 MGACLSAT Y Y 4 IV M 0 N
GhCPK49 Gh_D03G0609 Ghir_D03G007610.1 D03 15802257 15805491 + 550 62289.8 7.07 MGNCCATP Y Y 4 I CM 0 N
GhCPK50 Gh_D04G0366 Ghir_D04G004340.1 D04 5618562 5627848 + 331 37021.8 4.68 MEGLGGMC N Y 4 [ C 0 N
GhCPK51 Gh_D04G0895 Ghir_D04G010070.1 D04 25443458 25447176 + 648 71828 5.13 MGNVCATL N Y 4 I ClM 0 Y
GhCPK52 Gh_D04G0900 Ghir_D04G010120.1 D04 25701269 25707494 - 572 63599.6 5.17 MGNACAGP N Y 4 I CM 0 N
GhCPK53 Gh_D04G1271 Ghir_D04G014130.1 D04 41779274 41784032 - 527 59442.4 6.39 MGNCCRSP N Y 4 111 M 0 N
GhCPK54 Gh_D04G1486 Ghir_D04G016440.1 D04 46703911 46706311 - 552 61943.4 5.13 MGNTCRGP N Y 4 I M 0 N
GhCPK55 Gh_D05G0748 Ghir_D05G007720.1 D05 6137190 6139492 + 532 59505.8 531 MGNLCSRS Y Y 4 11 M 0 N
GhCPK56 Gh_D05G1749 Ghir_D05G018740.1 D05 15794186 15800643 - 907 101032 6.92 MGICQSLC N Y 4 II M 0 N
GhCPK57 Gh_D05G2622 Ghir_D05G028130.1 D05 27103112 27107994 + 502 56400 5.42 MNKKIAGS N Y 4 [ C 0 N
GhCPK58 Gh_D05G3156 Ghir_D05G033690.1 D05 47939538 47941747 - 534 60716.6 7.24 MGSCISAP Y Y 4 I M 0 N
GhCPK59 Gh_D05G3567 Ghir_D05G037820.1 D05 59026817 59029919 + 524 58700.3 6.47 MGGCLTKT Y Y 4 II M 0 N
GhCPK60 Gh_D06G2206 Ghir_D06G023100.1 D06 63778915 63781070 + 527 59318 5.23 MGCCSSKN Y Y 4 Il M 0 N
GhCPK®61 Gh_D07G1198 Ghir_D07G013040.1 D07 18231735 18234096 - 513 57311.2 5.14 MGNCCSRG Y Y 4 I M 0 N
GhCPK®62 Gh_D07G1228 Ghir_D07G013310.1 D07 18817674 18820435 - 557 62469.5 7.58 MGNCCATT N Y 3 111 M 0 N
GhCPK63 Gh_D08G0142 D08 1197380 1200506 - 538 60511.2 5.1 MGNCCSRG Y Y 4 11 M 0 N
GhCPK®64 Gh_D09G1054 Ghir_D09G011400.1 D09 36618092 36620409 - 524 58565.9 5.41 MGNCCSCG Y Y 4 I CM 0 N
GhCPK®65 Gh_D09G1074 Ghir_D09G011730.1 D09 36952932 36956372 - 531 59847.1 6.52 MGNCCATP N Y 4 111 M 0 N



GhCPKG66
GhCPKG67
GhCPK68
GhCPKG69
GhCPK70
GhCPK71
GhCPK72
GhCPK73
GhCPK74
GhCPK75
GhCPK76
GhCPK77
GhCPK78
GhCPK79
GhCPK80
GhCPK81
GhCPK82

Gh_D09G1163
Gh_D09G1249
Gh_D10G0130
Gh_D10G0863
Gh_D10G1303
Gh_D10G2029
Gh_D11G0227
Gh_D11G0314
Gh_D11G1774
Gh_D11G3329
Gh_D12G0121
Gh_D12G2743
Gh_D13G0033
Gh_D13G0560
Gh_D13G0561
Gh_D13G1455
Gh D13G2278

Ghir_D09G012710.1
Ghir_D09G013620.1
Ghir_D10G001600.1
Ghir_D10G009490.1
Ghir_D10G013990.1
Ghir_D10G021750.1
Ghir_D11G002390.1
Ghir_D11G003360.1
Ghir_D11G018640.1
Ghir_D11G036410.1
Ghir_D12G001340.1
Ghir_D12G024580.1
Ghir_D13G000300.1
Ghir_D13G005790.1
Ghir_D13G005800.1
Ghir_D13G015090.1
Ghir D13G023730.1

D09
D09
D10
D10
D10
D10
D11
D11
D11
D11
D12
scaffold4587 D12
D13
D13
D13
D13
D13

38278169
39552322
1030951
10909734
24177574
56010875
1905499
2722348
19767240
66059614
1591928
20270
246690
7586741
7614829
45574159
58814168

38281037
39555623
1034394
10913532
24181997
56015207
1908419
2725395
19771544
66066098
1594742
23886
250046
7589365
7617628
45578015
58818344

531
610
551
544
495
584
530
550
554
527
575
534
573
523
487
536
461

60227.3
68213.9
62014.3
61950.2
56317.6
64984.3
60355.2
62311.9
62788.1
59284.3
64573.8
60242.7
64084.6
58400.4
54631
60415.3
51476

6.76
4.96
6.17
8.81
5.41
5.14
6.56
6.53
9.48
6.39
6.07
6.39
6.22
6.41
4.86
6.37

6.4

MGNCCVTS
MGNNCFKT
MGCFSSKH
MGICLSTT
MGSCISTQ
MGNTCVGP
MGNCNRPP
MGNCNACV
MGACLSTT
MGNCCRSP
MRLHYCMR
MGNCNSQP
MGNTCVGP
MGNTCLGS
MRRAIDHQ
MGGCLTKN
MGNCCTRG
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MW molecular weight, pl isoelectric points, M Cell membrane,C Cytoplasm, N nucleus

The myristoylation sites were predicted by the Myristoylator program (http://web.expasy.org/myristoylator/).

The palmitoylation sites were predicted by CPS-Palm (http://lipid.biocuckoo.org/index.php)
Number of EF-hands were predicted by SMART database (http://smart.embl-heidelberg.de/)

The subcellular localizatio were predicted by DeeplLoc-2.0 (https://services.healthtech.dtu.dk/services/DeeplLoc-2.0/)

The transmembrane domains were predicted by DeepTMHMM (https://dtu.biolib.com/DeepTMHMMY/)
The signal peptides were predicted by SignalP-6 (https://biolib.com/DTU/SignalP-6/)



Table S2

sgRNA of CDPK gene family mutant library in_the Gossypium hirsutum

SgRNA sequence Targeted gene ID  Targeted gene name sgRNA seqguence Targeted gene ID Targeted gene name
TTGCCSTT ggxﬁgg C';'G'TiTGC;TC Gh_A01G0621 GhCPK1 gg’;‘g&‘gﬁfﬁgiiggggi Gh_A01G0621 and Gh_D01G2360  GhCPK1 and GhCPK44
:@;ﬁé@ﬁi@éé%éﬁéﬁ%; Gh_A01G1119 GhCPK2 %gggg\gggigﬁﬁggzﬁg Gh A01G1119 and Gh_DO1G1194  GhCPK2 and GhCPK43
%%ﬁggg?ﬁg?gﬁffg:&c Gh_A02G0144 GhCPK3 Xgﬁgﬁféggﬁg%fézgﬁgﬂ Gh_A02G0144 and Gh_D02G0183  GhCPK3 and GhCPK45
ggﬁgﬁggﬁggﬁig@ﬁﬁigg Gh_A02G0609 GhCPK4 %Egg‘é‘i‘;giggﬁggéggg Gh_A02G0609 and Gh_D02G0663  GhCPK4 and GhCPK46
Zﬁggﬁ??gg:&?gﬂgii Gh_A02G1029 GhCPK5 gggﬁﬁggigggigﬂg%g Gh_A02G1029 and Gh_D03G0701  GhCPKS5 and Gh_D03G0701
;gg%i%%mi?éiiﬁé Gh_A02G1635 GhCPK6 gﬁ?ggggf\ggﬁg?gggiﬁ Gh_A02G1635 and Gh_D03G0087  GhCPK6 and GhCPK48
?gﬁgiggﬁigﬁgﬁ?ﬁgﬁ Gh_A02G1796 GhCPK? iiggg@ﬁggg%gﬁgggi Gh_A02G1796 and Gh_D03G0609  GhCPK7 and GhCPK49
%i%ﬁgﬂi??ié‘gg ggfg Gh_A03G1505 GhCPKS Q(T}éé\giigﬁﬁﬁgggggg Gh_A03G1505 and Gh_D02G1973  GhCPKS8 and GhCPK47
iﬁ?ﬁi’éiﬁ?ﬁégggggié: Gh_A04G0148 GhCPKY ?g?gééﬁigﬁg%ﬁgéé Gh_A04G0148 and Gh_D05G3567  GhCPK9 and GhCPK59
gg?%g;igg’g@;ﬁﬁ?f:; g Gh_A04G0467 GhCPK10 éﬁ\gggﬁggggg\gig% Gh_A04G0467 and Gh_D04G0900  GhCPK10 and GhCPK52
g;gg;ﬁigéﬁgm%g% Gh_A04G0780 GhCPK11 ?gggigg;gﬁgggﬁgg\é Gh_A04G0780 and Gh_D04G1271  GhCPK11 and GhCPK53
?%gigﬁii%’;%%ﬁéﬁgg Gh_A04G1372 GhCPK12 gﬁggﬁgg‘gggg%gg% Gh_A04G1372 and Gh_D04G0895  GhCPK12 and GhCPK51
gggﬁﬁ;ﬁ;%miﬁggﬁgg Gh_A04G1429 GhCPK13 gzgggggggggzggﬁ% Gh_A04G1429 and Gh_D04G1486  GhCPK13 and GhCPK54
g?g;fg;ﬂgggz%icc’; Gh_A05G0617 GhCPK14 gigigggg\gﬁf\ggi%ﬁg Gh_A05G0617 and Gh_D05G0748  GhCPK14 and GhCPK55
Eﬁﬁ?ﬁéﬁ?ﬁﬁéﬁ?@ﬂ Gh_A05G1571 GhCPK15 iggﬁiiﬁgﬁéﬁgﬁg Gh_A05G1571 and Gh_D05G1749  GhCPK15 and GhCPK56
Eﬁ?‘éﬁéﬁﬁ?ﬁ?ﬁ;ﬁfﬁﬂ Gh_A05G2355 GhCPK16 gﬁiigigﬁgggﬁigggg Gh_A05G2355 and Gh_D05G2622  GhCPK16 and GhCPK57
;ﬁégﬁlﬁégéiﬁég%éggi Gh_A05G2859 GhCPK17 Eggg%gi’;ggmﬁg@ Gh_A05G2859 and Gh_D05G3156  GhCPK17 and GhCPK58
g?fg GT g;gﬁg;gggziiﬁg Gh_A05G3246 GhCPK18 gﬁi/{gggggﬁgi/{gg?ggg Gh_A05G3246 and Gh_D04G0366  GhCPK18 and GhCPK50
(ABQ/I&GAETCGAGAAGCCAC%%AATT%(; Gh_A06G0013 GhCPK19 Xé}\%ﬁég%éégﬁ:gﬂgﬁ Gh_A06G1772 and Gh_D06G2206  GhCPK20 and GhCPK60



AGTGAGGAAGATGTTGACAA
CTTGTTTTGTTGGCTAATGG
GCAGAAGGTTCACCACCAGC
GATGAACTCATCGTAGTCTA
GCTAACATTGGCCAGACGAG
GCAAACAAGAACATCCACAA
CACTTCGACAAAGACAATAG
GTATGGCACGTTCATGATGT
CTTCACCTGTAAGAGATCCA
GGGGAGGCTGTATTATTCCT
CAAGGGGACACTACACTGAA
TGGAGATGTTTTGGTTCAAG
TGAGGAACTAAGAGATGAGT
AGATGAGTTGGCTGATGAGC
TGGTGAACCTGACTTCACAT
CATCAGCCTGAACCCAACTG
GGTGGATGAAGCCAGCATCA
TAGCAGCAAGCATAAATTGC
CCATTCATGACGTGAACCAT
TTAGAGGCCCTGAAAGGCCA
TCGAAGATATTCTTCCCCGA
AAGTGGAACACTAAGCTACG
TAAACCAGAGACCAAACAAG
CGGTGCGTATGTGCATTAGC
TTCCGACCAGAATCGGACAC
TATCTTTCAGGTCTGCAGGA
TTTCCTCCTTCTCTAACCCA
AGCTTCTCCAGCACACCCGT
GTAAACATCCTGTCAGCGTC
TACCTCGTGGATCGCAAGCT
AGGTAATGCCAAACTCACCT
GAGTCACCGAACACGAATAG
CAAGCATTACGGACCAGAAG
ATAGTGGGAGCATCGATTAT
ACCGTGTTCTTCCTACAGGA
TCCATCCTGTAGGAAGAACA
TAGCGGCACAATTGATTATG
TCTTGCCTAGTCTCCGATTT
TGTGCATTCACCCTTCAGAA
TTGACTTCAGCTCTTACCCA

Gh_A06G1772
Gh_A07G1099
Gh_A07G1123
Gh_A08G2530
Gh_A09G1033
Gh_A09G1067
Gh_A09G1157
Gh_A09G1248
Gh_A10G0124
Gh_A10G0886
Gh_A10G1195
Gh_A10G1756
Gh_A11G0213
Gh_A11G1615
Gh_A11G2941
Gh_A11G3011
Gh_A12G0109
Gh_A12G2686
Gh_A13G0017

Gh_A13G0563

GhCPK20

GhCPK21

GhCPK22

GhCPK23

GhCPK24

GhCPK25

GhCPK26

GhCPK27

GhCPK28

GhCPK29

GhCPK30

GhCPK31

GhCPK32

GhCPK33

GhCPK34

GhCPK35

GhCPK36

GhCPK37

GhCPK38

GhCPK39

GATGCGCCAAAGCAAGCAGA
GATTACTAACCTGCCCAGAA
TTGTGTACTGATCCCAACTC
GAAGGAAGCTTCCCCCTTGA
ACCATAGATTCCGATAACAG
GGTCATTGCAGGATGTTTAT
GAAAAGGAAACCCAAAGAGG
TGAGAAAAGGAAACCCAAAG
GCTGAAGAAGAGAGCACTAA
TTGTCAGTTGAGGAAGTAGC
AGTGGATGTTTGGAGTGCTG
TGATTGTTGAACGTGCAGGA
CATCAGCCTGAACCCAACTG
CCTAGGACTAAAGAATCAAG
AGACAAGCCAATAGGTAGCG
GGACGGGAGAATTAACTACG
GCAGCAGTCAGTCTAGCCCG
CTGTCACTAATTGTTGGCCA
GCTCTACTACAAGACGACCC
ATGATAGATCCGGTACCAAA
AGGAGCTTATGAGGATGCAG
GGAAGCTTGCCATTCTTTGG
GATGCTACGACAAGATCCCA
TACGACAAGATCCCAAGGAA
TGAAGAATCTCAAGGACACG
TTGCAGTTCGTAGAAGTCGG
TTTCACGTCTTCTCTTGCAA
TTACACTGAAAGAGCTGCCG
ACATTATAGCAACCTCGCGT
TGTTCGGCAGATGTTAGAAC
TCCATGGATTTCCCAAAACG
GAATCGGAAGACGAACCATG
ATGTAGCTCCAGAAGTATTG
TTTGTGCCGGCAGATCGTGA
CTAAGCCTCCTCATGTGAAG
ATATTCGACCAAGTCTTGCA
GAGCTGTCAACCGTTCTGAA
AGGAACTGTAAACAGCGGGA
CCTCAATAAACTAGAACGCG
TGGCTTGCGAGAAATGTTTA

Gh_A07G1099 and Gh_D07G1198
Gh_A07G1123 and Gh_D07G1228
Gh_A08G2530 and Gh_D08G0142
Gh_A09G1033 and Gh_D09G1054
Gh_A09G1067 and Gh_D09G1074
Gh_A09G1157 and Gh_D09G1163
Gh_A09G1248 and Gh_D09G1249
Gh_A10G0124 and Gh_D10G0130
Gh_A10G0886 and Gh_D10G0863
Gh_A10G1195 and Gh_D10G1303
Gh_A10G1756 and Gh_D10G2029
Gh_A11G0213 and Gh_D11G0227
Gh_A11G1615 and Gh_D11G1774
Gh_A11G2941 and Gh_D11G3329
Gh_A11G3011 and Gh_D11G0314
Gh_A12G0109 amd Gh_D12G0121
Gh_A12G2686 and Gh_D12G2743
Gh_A13G0017 and Gh_D13G0033
Gh_A13G0563 and Gh_D13G0560

Gh_A13G0566 and Gh_D13G0561

GhCPK21 and GhCPK61

GhCPK22 and GhCPK62

GhCPK23 and GhCPK63

GhCPK24 and GhCPK64

GhCPK25 and GhCPK®65

GhCPK26 and GhCPK66

GhCPK27 and GhCPK67

GhCPK28 and GhCPK68

GhCPK29 and GhCPK®69

GhCPK30 and GhCPK70

GhCPK31 and GhCPK71

GhCPK32 and GhCPK72

GhCPK33 and GhCPK74

GhCPK34 and GhCPK75

GhCPK35 and GhCPK73

GhCPK36 amd GhCPK76

GhCPK37 and GhCPK77

GhCPK38 and GhCPK78

GhCPK39 and GhCPK79

GhCPK40 and GhCPK&80



CAGCCAAATGGTGCATAATT
TATGTACCGAGATTTCGACT
GTGTTAACATCCTGCAGACT
AACATCGATACTGACAACAG
ATAGGGCAAGCAATGAACAG
TTGGTGATGGAATTGTGCGG
CTTGCAAGTCGATCGCGAAA
CGTGCTCTAATGCAGGCCGT
AGATCAACTACGAGGAGTTC
CCTGATTAAGATGGAAGGTA
CAGAAAATCGGTCACTCTGT
CAGAAAATCGGTCACTCTGT
TCAACCGTAAAATGAGCGGA
CCGACGACAACAGCAACCAA
AGCTGAAAGTCTTTCCGAGG
ACTTCGGGAGCAACGTAATA
CACTTACGTTGCAATAGACA
TAGCAGTTCGTAAAAGCCGT
GGTCAACATCACCATGGCAA
GGATGACAATGCAGTCCATT
GCGTTCGGGGTGAAGTCAAA
TCAATTTGGGAGACGCGTTC
TGGCTTAGGGTCTCTTCTCC
CCTGTCTGTGCAATAAGCAA
GGAAGGGAACAATGCCAAAA
AAGGGCAGCTGCACTTGCTA
ACAAAAACCATGTCATTGGG
CGATCTCGAAGAGGAAACTC
TGTGTACAGAGCTTTCCACG
GTCGATATCGAAGAGGAAGT
CATATAACTGCGTTGTCAAG
CAGAGCTTGCTCTAGTTCTT
GGTTTCTTCAAGTTGAACAC
GATAAACCTGAATGAAAGCG
GTCTTTCATTCCAAACGCAT
TGGTTGTTGCTGAATTGTGG
TCCCAATCCTCAATCCCGGA
TGAGGTTCAAATGTTGATGC
TGAAAGAGCAGCTGCTTCCA
GAAAGAGCAGCTGCTTCCAT

Gh_A13G0566
Gh_A13G1164
Gh_A13G1891
Gh_D01G1194
Gh_D01G2360
Gh_D02G0183
Gh_D02G0663
Gh_D02G1973
Gh_D03G0087
Gh_D03G0609
Gh_D04G0366
Gh_D04G0895
Gh_D04G0900
Gh_D04G1271
Gh_D04G1486
Gh_D05G0748
Gh_D05G1749
Gh_D05G2622
Gh_D05G3156

Gh_D05G3567

GhCPK40

GhCPK41

GhCPK42

GhCPK43

GhCPK44

GhCPK45

GhCPK46

GhCPK47

GhCPK48

GhCPK49

GhCPK50

GhCPK51

GhCPK52

GhCPK53

GhCPK54

GhCPK55

GhCPK56

GhCPK57

GhCPK58

GhCPK59

CAGCCTGCAAAATAAAACCG
CTATCTGATAACAAGCCCGG
AAGGAGGTTAACAGCTGCCC
ACACTTGAAGAACTCAGGCA

Gh_A13G1164 and Gh_D13G1455

Gh_A13G1891 and Gh_D13G2278

GhCPK41 and GhCPK&81

GhCPK42 and GhCPK82



TTAGTTTCGAAAACGACCCA
TGACGATGGACCCGAATGAG
GTGTTGTGTAGGTGATTGCG
ATCACCAACCCACTGAATAG
TGCTCTTTGTAACAGGTGAA
GCACTTCACCCATATTATGT
AATGTTCTTCCCGATCCATT
TGATGTAATGTTCGACAATT
GAAGAAGCCAAGAGTCCTAA
TAGTGCTTGCTCTAGTTCTT
TATGCAAGAGAATGAACGAG
AGGTTGATGTCTGGAGTGCT
GTCACATTACTCAGAACCAG
AGATGAGTTGGCTGATGAGC
ACAGACTGCTATAAAGAACG
AATCCTGAAGTTGGTAAGAG
TAGCAGCAAACATAAACCGT
GCTATGAAGGAGTATGGAAT
GTTGCCATAGGCAATGAAAA
GGATACACCTACGTTGCCAT
TTTCCCCCAGATTAACGTTG
CTACGACGAGTTCACAACAA
GAAGTCGGACTGAAAAGAGT
CTTGCAAATCGATTGCAAAG
TCATTATGATGGGTACCGCC
CATTATGATGGGTACCGCCT
AAAGAGTCCCACAGAAACAG
AGCTCGGCCGAGGTGAATTT
AAATCAGTACGCTTCCCGCA
CGTGGTTCCTTCATCTTCCA
GACGTGAAATCGAATTTCTC
CGTGCTTGCAGGAGTTCCAA
CAAGCATTACGGACCGGAGG
TAGCGGGAGCATCGATTACG
TTGATTTCGCATCAGATCCA
TAAGTGTTCTTCCTACAGGA
AATCTGTTTCAGCCGTAATG
ATAGCGGCACAATGATTATG
GGCGAATGCACAACATCTTT
GGATGTGGAGGATGCTAGGA

Gh_D06G2206
Gh_D07G1198
Gh_D07G1228
Gh_D08G0142
Gh_D09G1054
Gh_D09G1074
Gh_D09G1163
Gh_D09G1249
Gh_D10G0130
Gh_D10G0863
Gh_D10G1303
Gh_D10G2029
Gh_D11G0227
Gh_D11G0314
Gh_D11G1774
Gh_D11G3329
Gh_D12G0121
Gh_D12G2743
Gh_D13G0033

Gh_D13G0560

GhCPK60

GhCPK61

GhCPK62

GhCPK®63

GhCPK64

GhCPK65

GhCPK66

GhCPK67

GhCPKG68

GhCPK69

GhCPK70

GhCPKT71

GhCPKT72

GhCPK73

GhCPK74

GhCPKT75

GhCPKT76

GhCPKT77

GhCPKT78

GhCPKT79



GGCCTAAAGTGTAAAGCTCA
TATGTACCGAGATTTTGACC
GTGCCAAGGATCTAGTCTGC
ATTGTTGGCCAGAAACATGC
ATCGGAAAAGAACTAGGTCG
AACTAGGTCGTGGTCAATTT

Gh_D13G0561
Gh_D13G1455

Gh_D13G2278

GhCPK80

GhCPK81

GhCPK82



Table S3_Primers for constructing the vector mixing pool

Downstream primer Primer name Upstream primer Primer name

ttctagctctaaaacCACAGAAACGGAGAAGAGGALtgcaccagecgggaat GhCPK1 AAGCATCAGATGggcaAACAAAGCACCAGTGGTCTAG pRGEB32-7S
ttctagctctaaaacGTTCAACCCCAATTCCACCAtgcaccagccgggaat
ttctagctctaaaacACTAGATGGTCTGCTTCAT Ttgcaccagccgggaat

ttctagctctaaaacTGTCTTGGACCCTTCCTTGTtgcaccageccgggaat GhCPK2
ttctagctctaaaacGGTGGTTGCCGACAACTTGCtgcaccagecgggaat GhCPK3
ttctagctctaaaacATTCAAACACTTAGGGAAGGtgcaccagccgggaat
ttctagctctaaaacATCCTTTGGTTGCTGCTGTCtgcaccagccgggaat GhCPK4
ttctagctctaaaacTCCTTTGGTTGCTGCTGT CGtgeaccagccgggaat
ttctagctctaaaacCGAAGCTAATTGTTCCACT Gtgcaccagecgggaat GhCPK5
ttctagctctaaaacTTGATGATCTGTGGTGCAATtgcaccageccgggaat
ttctagctctaaaacTTGGTGCTTTTACCCTAAGAtgcaccagccgggaat GhCPK6
ttctagctctaaaacGTTTCATGTCACGGTGCACTtgcaccagccgggaat
ttctagctctaaaacTAAGTTCTACCTAAGCTTGCtgeaccagecgggaat GhCPK?7
ttctagctctaaaacAGATATGAACTTGGGTGTGAtgcaccagecgggaat
ttctagctctaaaacACGGATCTCTCCATATTTGCtgcaccagccgggaat GhCPKS
ttctagctctaaaacGAGCAACGTAATATGGACT Gtgeaccagcecgggaat
ttctagctctaaaacTTCACATACTTGTGTCCAACtgcaccagccgggaat GhCPK9
ttctagctctaaaacTGTGCAGGGCAATTGTGAATtgcaccageccgggaat
ttctagctctaaaacATAATCGATGCTCCCACTATtgcaccagecgggaat GhCPK10
ttctagctctaaaacCATAATATGGACTTCCAACCtgcaccagecgggaat
ttctagctctaaaacACGGGTTGGTTCATTACTACtgcaccagccgggaat GhCPK11
ttctagctctaaaacCGGCAGTTCTGAGTTTCCT Ctgcaccagccgggaat
ttctagctctaaaacTCTTCGGCTGGTTTAGGACCtgcaccagecgggaat GhCPK12
ttctagctctaaaacCATGAAGCAGTTTTCTGCAAtgcaccagccgggaat
ttctagetctaaaacACTTCGTCTTCGATATCGACtgcaccagccgggaat GhCPK13
ttctagctctaaaacCCAACCATCTTCTTCTTAGCtgcaccagccgggaat
ttctagctctaaaacTGCGAAGCAAAGAAGCAGCGtgcaccagecgggaat GhCPK 14
ttctagctctaaaacTGAGCTCGACAATATTAGACtgcaccagccgggaat
ttctagctctaaaacACGTCCTTGTCAGTGGTTAGtgcaccagccgggaat GhCPK15
ttctagctctaaaacTTGGCCGTGATTCAAATAACtgcaccagccgggaat
ttctagctctaaaacAAGGCATCGGCTATGCTGAAtgcaccagecgggaat GhCPK16
ttctagctctaaaacTTGGAATGAAAGACCCAACAtgcaccagecgggaat
ttctagetctaaaacCGGTACGTTGTCTTATGT T Atgcaccagccgggaat GhCPK17
ttctagctctaaaacTCCGCAGCTTGGCTTTGGATtgcaccagccgggaat
ttctagctctaaaacATTCCATAAGTTCAGAACCCtgcaccagecgggaat GhCPK18

ttctagctctaaaacCATTTGCCGTCACTCCGAACtgcaccagecgggaat
ttctagctctaaaacCCCATCCTGTCCAACAAAT Ctgcaccagccgggaat

~hrbw1a



ttctagctctaaaacTCAATCGGGCTTGCTTCTGTtgcaccagecgggaat
ttctagctctaaaacTTGTCAACATCTTCCTCACTtgcaccagecgggaat
ttctagctctaaaacCCATTAGCCAACAAAACAAGtgcaccagecgggaat
ttctagctctaaaacGCTGGTGGTGAACCTTCTGCtgcaccagecgggaat
ttctagctctaaaacTAGACTACGATGAGTTCAT Ctgcaccagccgggaat
ttctagctctaaaacCTCGTCTGGCCAATGTTAGCtgcaccagccgggaat
ttctagctctaaaacTTGTGGATGTTCTTGTTTGCtgcaccagecgggaat
ttctagetctaaaacCTATTGTCTTTGTCGAAGT Gtgcaccagccgggaat
ttctagctctaaaacACATCATGAACGTGCCATACtgcaccagccgggaat
ttctagctctaaaacTGGATCTCTTACAGGTGAAGtgcaccagecgggaat
ttctagctctaaaacAGGAATAATACAGCCTCCCCtgcaccagecgggaat
ttctagcetctaaaacTTCAGTGTAGTGTCCCCTTGtgcaccagcecgggaat
ttctagctctaaaacCTTGAACCAAAACATCTCCAtgcaccagecgggaat
ttctagctctaaaacACTCATCTCTTAGTTCCTCAtgcaccagecgggaat
ttctagctctaaaacGCTCATCAGCCAACTCATCTtgcaccageccgggaat
ttctagctctaaaacATGTGAAGTCAGGTTCACCAtgcaccagecgggaat
ttctagctctaaaacATAATCGATGCTCCCACTATtgcaccagccgggaat
ttctagctctaaaacTGATGCTGGCTTCATCCACCtgcaccagecgggaat
ttctagctctaaaacGCAATTTATGCTTGCTGCT Atgcaccagecgggaat
ttctagctctaaaacATGGTTCACGTCATGAATGGtgcaccagecgggaat
ttctagctctaaaacTGGCCTTTCAGGGCCTCTAAtgcaccagccgggaat
ttctagctctaaaacTCGGGGAAGAATATCTTCGAtgcaccagccgggaat
ttctagctctaaaacCGTAGCTTAGTGTTCCACT Ttgcaccagccgggaat
ttctagetctaaaacCTTGTTTGGTCTCTGGTTTAtgcaccagccgggaat
ttctagctctaaaacGCTAATGCACATACGCACCGtgcaccagecgggaat
ttctagctctaaaacGTGTCCGATTCTGGTCGGAAtgcaccagecgggaat
ttctagctctaaaacTCCTGCAGACCTGAAAGATAtgcaccagccgggaat
ttctagctctaaaacTGGGTTAGAGAAGGAGGAAAtgcaccagecgggaat
ttctagetctaaaacACGGGTGTGCTGGAGAAGCTtgcaccagecgggaat
ttctagctctaaaacGACGCTGACAGGATGTTTACtgcaccagecgggaat
ttctagctctaaaacAGCTTGCGATCCACGAGGTAtgcaccagecgggaat
ttctagctctaaaacAGGTGAGTTTGGCATTACCTtgcaccagecgggaat
ttctagetctaaaacCTATTCGTGTTCGGTGACT Ctgcaccagccgggaat
ttctagcetctaaaacCTTCTGGTCCGTAATGCTTGtgcaccagcecgggaat
ttctagctctaaaacATAATCGATGCTCCCACTATtgcaccagecgggaat
ttctagctctaaaacTCCTGTAGGAAGAACACGGTtgcaccagecgggaat
ttctagctctaaaacTGTTCTTCCTACAGGATGGALtgcaccagecgggaat
ttctagctctaaaacCATAATCAATTGTGCCGCT Atgcaccagecgggaat
ttctagctctaaaacAAATCGGAGACTAGGCAAGALtgcaccagecgggaat

vl INLY

GhCPK20

GhCPK21

GhCPK22

GhCPK23

GhCPK24

GhCPK25

GhCPK26

GhCPK27

GhCPK28

GhCPK29

GhCPK30

GhCPK31

GhCPK32

GhCPK33

GhCPK34

GhCPK35

GhCPK36

GhCPK37

GhCPK38



ttctagctctaaaacTTCTGAAGGGTGAATGCACAtgcaccagecgggaat
ttctagctctaaaacTGGGTAAGAGCTGAAGTCAAtgcaccagecgggaat
ttctagctctaaaacAATTATGCACCATTTGGCTGtgcaccagccgggaat
ttctagctctaaaacAGTCGAAATCTCGGTACAT Atgcaccagccgggaat
ttctagctctaaaacAGTCTGCAGGATGTTAACACtgcaccagecgggaat
ttctagcetctaaaacCTGTTGTCAGTATCGATGT Ttgcaccagccgggaat
ttctagetctaaaacCTGTTCATTGCTTGCCCTATtgcaccagecgggaat
ttctagctctaaaacCCGCACAATTCCATCACCAAtgcaccagecgggaat
ttctagctctaaaacTTTCGCGATCGACTTGCAAGtgcaccagccgggaat
ttctagctctaaaacACGGCCTGCATTAGAGCACGtgcaccagccgggaat
ttctagctctaaaacGAACTCCTCGTAGTTGATCTtgcaccageccgggaat
ttctagctctaaaacTACCTTCCATCTTAATCAGGtgcaccagccgggaat
ttctagctctaaaacACAGAGTGACCGATTTTCTGtgeaccagecgggaat
ttctagctctaaaacACAGAGTGACCGATTTTCTGtgeaccagecgggaat
ttctagctctaaaacTCCGCTCATTTTACGGTTGAtgcaccagecgggaat
ttctagetctaaaacTTGGTTGCTGTTGTCGTCGGtgcaccagecgggaat
ttctagctctaaaacCCTCGGAAAGACTTTCAGCTtgcaccagecgggaat
ttctagctctaaaacTATTACGTTGCTCCCGAAGTtgcaccageccgggaat
ttctagctctaaaacTGTCTATTGCAACGTAAGT Gtgcaccagecgggaat
ttctagctctaaaacACGGCTTTTACGAACTGCTAtgcaccagecgggaat
ttctagctctaaaacTTGCCATGGTGATGTTGACCtgcaccagecgggaat
ttctagctctaaaacAATGGACTGCATTGTCATCCtgcaccagecgggaat
ttctagctctaaaacTTTGACTTCACCCCGAACGCtgcaccagecgggaat
ttctagctctaaaacGAACGCGTCTCCCAAATTGAtgcaccagccgggaat
ttctagctctaaaacGGAGAAGAGACCCTAAGCCAtgcaccagecgggaat
ttctagctctaaaacTTGCTTATTGCACAGACAGGtgcaccagecgggaat
ttctagetctaaaacTTTTGGCATTGTTCCCTTCCtgcaccagecgggaat
ttctagctctaaaacTAGCAAGTGCAGCTGCCCTTtgcaccagecgggaat
ttctagctctaaaacCCCAATGACATGGTTTTTGTtgcaccagecgggaat
ttctagctctaaaacGAGTTTCCTCTTCGAGATCGtgcaccagecgggaat
ttctagctctaaaacCGTGGAAAGCTCTGTACACAtgcaccagecgggaat
ttctagctctaaaacACTTCCTCTTCGATATCGACtgcaccagecgggaat
ttctagctctaaaacCTTGACAACGCAGTTATATGtgcaccagecgggaat
ttctagctctaaaacAAGAACTAGAGCAAGCTCTGtgcaccagecgggaat
ttctagctctaaaacGTGTTCAACTTGAAGAAACCtgcaccagecgggaat
ttctagctctaaaacCGCTTTCATTCAGGTTTATCtgcaccagccgggaat
ttctagctctaaaacATGCGTTTGGAATGAAAGACtgcaccagecgggaat
ttctagctctaaaacCCACAATTCAGCAACAACCAtgcaccagecgggaat
ttctagctctaaaacTCCGGGATTGAGGATTGGGAtgcaccagecgggaat

GhCPK39

GhCPK40

GhCPK41

GhCPK42

GhCPK43

GhCPK44

GhCPK45

GhCPK46

GhCPK47

GhCPK48

GhCPK49

GhCPK50

GhCPK51

GhCPK52

GhCPK53

GhCPK54

GhCPK55

GhCPK56

GhCPK57

~hrDWKRQ



ttctagctctaaaacGCATCAACATTTGAACCTCAtgcaccagccgggaat
ttctagctctaaaacTGGAAGCAGCTGCTCTTTCAtgcaccagccgggaat
ttctagctctaaaacATGGAAGCAGCTGCTCTTTCtgcaccagccgggaat
ttctagctctaaaacTGGGTCGTTTTCGAAACTAAtgcaccagccgggaat
ttctagctctaaaacCTCATTCGGGTCCATCGTCAtgcaccagecgggaat
ttctagctctaaaacCGCAATCACCTACACAACACtgcaccagccgggaat
ttctagctctaaaacCTATTCAGTGGGTTGGTGATtgcaccagecgggaat
ttctagctctaaaacTTCACCTGTTACAAAGAGCAtgcaccagecgggaat
ttctagctctaaaacACATAATATGGGTGAAGTGCtgcaccagecgggaat
ttctagctctaaaacAATGGATCGGGAAGAACAT Ttgcaccagecgggaat
ttctagctctaaaacAATTGTCGAACATTACATCAtgcaccagccgggaat
ttctagctctaaaacTTAGGACTCTTGGCTTCTTCtgcaccageccgggaat
ttctagctctaaaacAAGAACTAGAGCAAGCACTAtgcaccagccgggaat
ttctagctctaaaacCTCGTTCATTCTCTTGCATAtgcaccagccgggaat
ttctagctctaaaacAGCACTCCAGACATCAACCTtgcaccageccgggaat
ttctagctctaaaacCTGGTTCTGAGTAATGTGACtgcaccagccgggaat
ttctagctctaaaacGCTCATCAGCCAACTCATCTtgcaccagccgggaat
ttctagctctaaaacCGTTCTTTATAGCAGTCTGTtgcaccagecgggaat
ttctagctctaaaacCTCTTACCAACTTCAGGAT Ttgcaccagccgggaat
ttctagctctaaaacACGGTTTATGTTTGCTGCTAtgcaccagcecgggaat
ttctagctctaaaacATTCCATACTCCTTCATAGCtgcaccagecgggaat
ttctagctctaaaacTTTTCATTGCCTATGGCAACtgcaccagecgggaat
ttctagctctaaaacATGGCAACGTAGGTGTATCCtgcaccagecgggaat
ttctagctctaaaacCAACGTTAATCTGGGGGAAAtgcaccagecgggaat
ttctagcetctaaaacTTGTTGTGAACTCGTCGTAGtgcaccagccgggaat
ttctagctctaaaacACTCTTTTCAGTCCGACTTCTtgcaccagecgggaat
ttctagctctaaaacCTTTGCAATCGATTTGCAAGtgcaccagccgggaat
ttctagctctaaaacGGCGGTACCCATCATAATGAtgcaccagecgggaat
ttctagctctaaaacAGGCGGTACCCATCATAATGtgeaccagecgggaat
ttctagetctaaaacCTGTTTCTGTGGGACTCTTTtgcaccagecgggaat
ttctagctctaaaacAAATTCACCTCGGCCGAGCTtgcaccagecgggaat
ttctagctctaaaacTGCGGGAAGCGTACTGATT Ttgcaccagecgggaat
ttctagctctaaaacTGGAAGATGAAGGAACCACGtgcaccageccgggaat
ttctagctctaaaacGAGAAATTCGATTTCACGT Ctgcaccagccgggaat
ttctagctctaaaacTTGGAACTCCTGCAAGCACGtgcaccagecgggaat
ttctagctctaaaacCCTCCGGTCCGTAATGCTTGtgeaccagecgggaat
ttctagctctaaaacCGTAATCGATGCTCCCGCT Atgeaccagecgggaat
ttctagctctaaaacTGGATCTGATGCGAAATCAAtgcaccageccgggaat
ttctagctctaaaacTCCTGTAGGAAGAACACTTAtgcaccagccgggaat

v 1INV

GhCPK59

GhCPKG60

GhCPK61

GhCPKG62

GhCPKG63

GhCPK64

GhCPKG65

GhCPKG66

GhCPK67

GhCPKG68

GhCPK69

GhCPK70

GhCPK71

GhCPK72

GhCPK73

GhCPK74

GhCPK75

GhCPK76

GhCPK77



ttctagctctaaaacCATTACGGCTGAAACAGAT Ttgcaccagecgggaat
ttctagctctaaaacCATAATCATTGTGCCGCTATtgcaccagecgggaat
ttctagctctaaaacAAAGATGTTGTGCATTCGCCtgeaccagecgggaat
ttctagctctaaaacTCCTAGCATCCTCCACATCCtgcaccagecgggaat
ttctagctctaaaacTGAGCTTTACACTTTAGGCCtgcaccagecgggaat
ttctagctctaaaacGGTCAAAATCTCGGTACAT Atgcaccagccgggaat
ttctagctctaaaacGCAGACTAGATCCTTGGCACtgcaccagecgggaat
ttctagctctaaaacGCATGTTTCTGGCCAACAAT Ttgcaccagecgggaat
ttctagetctaaaacCGACCTAGTTCTTTTCCGATtgcaccagecgggaat
ttctagctctaaaacAAATTGACCACGACCTAGT Ttgcaccagecgggaat
ttctagetctaaaacCTGCCTCTGTGAGCTTTGATtgcaccagecgggaat
ttctagctctaaaacTGGCCTTCTATTTCAGAGAGtgcaccagccgggaat
ttctagctctaaaacGTACCTTTCTCGATGCAAAGtgcaccagccgggaat
ttctagctctaaaacCTTCGTATCTCTGTCGAGCAtgcaccagecgggaat
ttctagctctaaaacACGAGAATGGATACTTGTCGtgcaccagecgggaat
ttctagctctaaaacATTTTCTGAAGTCCGTCTCTtgcaccagecgggaat
ttctagctctaaaacCCGTGCTATCACGCTTGAAGtgcaccagecgggaat
ttctagctctaaaacAGGCACAACCTGATGTTCCAtgcaccagccgggaat
ttctagctctaaaacGTGGACGGAAGACCATTGCAtgcaccagccgggaat
ttctagctctaaaacACACAAGTTAGCTGCTTTCCtgcaccagccgggaat
ttctagctctaaaacTCCGGTAATCGGAATACT CAtgcaccagecgggaat
ttctagetctaaaacTTCGTAGTTCCTCCGGAGT Ttgcaccagecgggaat
ttctagctctaaaacCCAGTTGGATCATTTAGAACtgcaccagecgggaat
ttctagctctaaaacTCTTCTCATGAGAAGCTGTTtgcaccagecgggaat
ttctagetctaaaacGGGGCATCTCTCATGCTTATtgcaccagecgggaat
ttctagctctaaaacCGTCGGTAAAAACTTGGCCTtgcaccagecgggaat
ttctagctctaaaacTTGTTGGGTTCCACTTCTCAtgcaccagccgggaat
ttctagctctaaaacGCGTTAACATCTTTCGGACAtgcaccagccgggaat
ttctagctctaaaacTAGCAAGCGCAGCTGCCTTTtgcaccagecgggaat
ttctagctctaaaacGTGTCTTGCATCATAGCTACtgcaccagecgggaat
ttctagctctaaaacTTTGAGAACCTCAGGAGCCAtgcaccagecgggaat
ttctagctctaaaacGAGCTTTGGGTCTGGTTCCAtgcaccagecgggaat
ttctagctctaaaacAGGGTCTTCTTACCAAGAT Ctgcaccagecgggaat
ttctagctctaaaacAAGGATGGCCTGAAAGGAACtgcaccagccgggaat
ttctagctctaaaacTCCTGAAATAAGGCAGAAAGtgcaccagecgggaat
ttctagctctaaaacCGTACGTGCCTTTAATCGT Ctgcaccagecgggaat
ttctagctctaaaacCAGTGCAGGTTCTAAGTAAGtgcaccagccgggaat
ttctagctctaaaacCTTCTTGGTATGTGCTTCAGtgcaccagecgggaat
ttctagctctaaaacCTCGAATTCAAGGCATCAGCtgcaccagccgggaat

GhCPK78
GhCPK79
GhCPKa80
GhCPK81
GhCPK&82
GhCPK1 and GhCPK44
GhCPK2 and GhCPK43
GhCPK3 and GhCPK45
GhCPK4 and GhCPK46
GhCPKS5 and Gh_D03G0701
GhCPK6 and GhCPK48
GhCPK7 and GhCPK49
GhCPK8 and GhCPK47
GhCPK9 and GhCPK59
GhCPK10 and GhCPK52
GhCPK11 and GhCPK53
GhCPK12 and GhCPK51
GhCPK13 and GhCPK54

GhCPK14 and GhCPK55

~hrDWK1R and ChCDIWKRA



ttctagctctaaaacCGCGGCTCATGTTTTCCTCTtgcaccagecgggaat
ttctagctctaaaacCAGAGAGTCTCTCTGCTAT Gtgcaccagecgggaat
ttctagctctaaaacCTGGATTCCGCTGTATTAT Ctgcaccagccgggaat
ttctagctctaaaacTCTTTAAGCTCCTCCAACGALtgcaccagcecgggaat
ttctagctctaaaacCGTATTACCATCCTGACAAAtgcaccagecgggaat
ttctagctctaaaacCGGTGCACTTGAATAAACTGtgcaccagecgggaat
ttctagctctaaaacACCAGATTCTCTTCCCTTTCtgcaccagecgggaat
ttctagctctaaaacCGGAGATTATTTGCTTGAT Gtgcaccagecgggaat
ttctagctctaaaacAAGAACTTCGGGTGCTATGTtgcaccagecgggaat
ttctagctctaaaacTCTGCTTGCTTTGGCGCAT Ctgeaccagecgggaat
ttctagctctaaaacTTCTGGGCAGGTTAGTAAT Ctgcaccagccgggaat
ttctagctctaaaacGAGTTGGGATCAGTACACAAtgcaccagccgggaat
ttctagctctaaaacTCAAGGGGGAAGCTTCCTTCtgcaccagccgggaat
ttctagctctaaaacCTGTTATCGGAATCTATGGTtgcaccagecgggaat
ttctagctctaaaacATAAACATCCTGCAATGACCtgcaccagecgggaat
ttctagetctaaaacCCTCTTTGGGTTTCCTTTTCtgcaccagecgggaat
ttctagetctaaaacCTTTGGGTTTCCTTTTCTCAtgcaccagccgggaat
ttctagetctaaaacTTAGTGCTCTCTTCTTCAGCtgcaccagecgggaat
ttctagctctaaaacGCTACTTCCTCAACTGACAAtgcaccagccgggaat
ttctagctctaaaacCAGCACTCCAAACATCCACTtgcaccagecgggaat
ttctagctctaaaacTCCTGCACGTTCAACAAT CAtgcaccagccgggaat
ttctagctctaaaacCAGTTGGGTTCAGGCTGATGtgcaccagecgggaat
ttctagctctaaaacCTTGATTCTTTAGTCCTAGGtgcaccagecgggaat
ttctagetctaaaacCGCTACCTATTGGCTTGTCTtgcaccagecgggaat
ttctagctctaaaacCGTAGTTAATTCTCCCGTCCtgcaccagccgggaat
ttctagctctaaaacCGGGCTAGACTGACTGCTGCtgcaccagecgggaat
ttctagctctaaaacTGGCCAACAATTAGTGACAGtgcaccagccgggaat
ttctagetctaaaacGGGTCGTCTTGTAGTAGAGCtgcaccagccgggaat
ttctagctctaaaacTTTGGTACCGGATCTATCATtgcaccagecgggaat
ttctagctctaaaacCTGCATCCTCATAAGCTCCTtgcaccagecgggaat
ttctagctctaaaacCCAAAGAATGGCAAGCTTCCtgcaccagccgggaat
ttctagctctaaaacTGGGATCTTGTCGTAGCAT Ctgcaccagecgggaat
ttctagctctaaaacTTCCTTGGGATCTTGTCGT Atgcaccagecgggaat
ttctagctctaaaacCGTGTCCTTGAGATTCTTCAtgcaccagccgggaat
ttctagctctaaaacCCGACTTCTACGAACTGCAAtgcaccagecgggaat
ttctagctctaaaacTTGCAAGAGAAGACGTGAAALtgcaccagecgggaat
ttctagctctaaaacCGGCAGCTCTTTCAGTGTAAtgcaccageccgggaat
ttctagctctaaaacACGCGAGGTTGCTATAATGTtgcaccagccgggaat
ttctagctctaaaacGTTCTAACATCTGCCGAACAtgcaccagecgggaat

IV INLY Aliu JliIvi INJU

GhCPK16 and GhCPK57

GhCPK17 and GhCPK58

GhCPK18 and GhCPK50

GhCPK20 and GhCPKG60

GhCPK21 and GhCPK61

GhCPK22 and GhCPK62

GhCPK23 and GhCPK63

GhCPK24 and GhCPK64

GhCPK25 and GhCPK®65

GhCPK26 and GhCPKG66

GhCPK27 and GhCPK67

GhCPK28 and GhCPK68

GhCPK?29 and GhCPK69

GhCPK30 and GhCPK70

GhCPK31 and GhCPK71

GhCPK32 and GhCPK72

GhCPK33 and GhCPK74

GhCPK34 and GhCPK75

GhCPK35 and GhCPK73



ttctagctctaaaacCGTTTTGGGAAATCCATGGAtgcaccagecgggaat
ttctagetctaaaacCATGGTTCGTCTTCCGATTCtgcaccagecgggaat
ttctagctctaaaacCAATACTTCTGGAGCTACATtgcaccageccgggaat
ttctagctctaaaacTCACGATCTGCCGGCACAAALtgcaccagecgggaat
ttctagctctaaaacCTTCACATGAGGAGGCTTAGtgcaccagecgggaat
ttctagctctaaaacTGCAAGACTTGGTCGAAT ATtgcaccagccgggaat
ttctagctctaaaacTTCAGAACGGTTGACAGCT Ctgcaccagecgggaat
ttctagctctaaaacTCCCGCTGTTTACAGTTCCTtgeaccagecgggaat
ttctagetctaaaacCGCGTTCTAGTTTATTGAGGtgcaccagccgggaat
ttctagctctaaaacTAAACATTTCTCGCAAGCCAtgcaccagccgggaat
ttctagctctaaaacCGGTTTTATTTTGCAGGCT Gtgcaccagccgggaat
ttctagcetctaaaacCCGGGCTTGTTATCAGATAGtgcaccagecgggaat
ttctagctctaaaacGGGCAGCTGTTAACCTCCTTtgcaccagecgggaat
ttctagctctaaaacTGCCTGAGTTCTTCAAGTGTtgcaccageccgggaat

GhCPK36 amd GhCPK76

GhCPK37 and GhCPK77

GhCPK38 and GhCPK78

GhCPK39 and GhCPK79

GhCPK40 and GhCPK80

GhCPK41 and GhCPK81

GhCPK42 and GhCPK82



Table S4 Validation of vector library construction for pool 1

CTTGTTTTGTTGGCTAATGG

Targeted gene ID argeted gene nar sgRNA seguence Count Sene covered
Gh AO1GO621 GhCPK1 TCCTCTTCTCCGTTTCTGTG 4 Yes
— TGGTGGAATTGGGGTTGAAC 6

T e
Gh_AG2G0L44 GCPK3  (eracoctiotarTiomT : ve
el T
Gh_A0261029 GRCPKS e CACCACAGATATON : ve
Gh_A0261635 GROPKS  HGCACCGTOACATGAMC ; ve
e e
Gh_A03G1505 GOPKB  (GrceATATTACGTTGCTC ; e
S e
RN e
e o QU
el
Rl
T e
e
. e
Gh_AO5G259 GROPKIT i CAAnGCenGCToCGon : ve
T
Gh_A05G0013 GROPKID | GANGEAAGECCATTCN : ve
Gh A0BGL772 GhCPK20 AGTGAGGAAGATGTTGACAA g Yes




Table S5 Primers for sgRNA high throughput detection

Primer name Primer sequence
GTL-1-F GACgcctagAGAAGCATCAGATGGGCAAA
GTL-2-F GACgcgctaAGAAGCATCAGATGGGCAAA
GTL-3-F GACgcggatAGAAGCATCAGATGGGCAAA
GTL-4-F GACgcgtcaAGAAGCATCAGATGGGCAAA
GTL-5-F GACgctacgAGAAGCATCAGATGGGCAAA
GTL-6-F GACgtacgaAGAAGCATCAGATGGGCAAA
GTL-7-F GACgtcacgAGAAGCATCAGATGGGCAAA
GTL-8-F GACgtcgctAGAAGCATCAGATGGGCAAA
GTL-9-F GACgtcgtaAGAAGCATCAGATGGGCAAA
GTL-10-F GACgtggacAGAAGCATCAGATGGGCAAA
GTL-11-F GACgacatgAGAAGCATCAGATGGGCAAA
GTL-12-F GACgacgtaAGAAGCATCAGATGGGCAAA
GTL-13-F GACgactgtAGAAGCATCAGATGGGCAAA
GTL-14-F GACgagtcaAGAAGCATCAGATGGGCAAA
GTL-15-F GACgatcgaAGAAGCATCAGATGGGCAAA
GTL-16-F GACgcaccgAGAAGCATCAGATGGGCAAA
GTL-1-R GACacgtcaGACCCGAATTTGTGGACCTG
GTL-2-R GACaccatgGACCCGAATTTGTGGACCTG
GTL-3-R GACacgagcGACCCGAATTTGTGGACCTG
GTL-4-R GACacagcgGACCCGAATTTGTGGACCTG
GTL-5-R GACatgatgGACCCGAATTTGTGGACCTG
GTL-6-R GACatcatcGACCCGAATTTGTGGACCTG
GTL-7-R GACatggtcGACCCGAATTTGTGGACCTG
GTL-8-R GACatgctgGACCCGAATTTGTGGACCTG
GTL-9-R GACagcacgGACCCGAATTTGTGGACCTG
GTL-10-R GACagctcaGACCCGAATTTGTGGACCTG
GTL-11-R GACagatgtGACCCGAATTTGTGGACCTG
GIL-12-R GACagacgaGACCCCGAATTTGTGGACCTG




Table S6 Primers for gene editing detection of GhCPKs mutant library materials

Primer sequence sgRNA Gene ID Gene name
TCCATITIGOGCAGETAR 1 CerCTTeTCeaTTTeTons on 0160621 —
AA;_CFE é (;(': g ? CA ('; AG: CC_I%A_‘I_%%'_AI_TC ACAAGGAAGGGTCCAAGACA Gh_A01G1119 GhCPK2
TA? CT gf‘:;g (':A‘TTTC CAAT é: g‘ é‘ g:f:EA GACAGCAGCAACCAAAGGAT Gh_A02G0609 GhCPK4
TATA(‘:TGC%AATTC CA'\rTT((::f\A-E%A(\sAC-l?r(,:ACf A CGACAGCAGCAACCAAAGGA Gh_A02G0609 GhCPK4
AGAAGAAATTATTGOTTTGAASS ¢\ 515G AACAATTAGCTTCS 6h A2G1028 GhceKs
AATCTTAGTTTTCCTTCAAGTITC s 16 caCCACAGATCATCAA 6h A02G1028 GhceKs
A (?TA(\:A'\F%EIECC ST%CTTT%AAGC-;C;K:A A AGTGCACCGTGACATGAAAC Gh_A02G1635 GhCPK6
GATGGATACTECCAATAGASS 0\ pGCTTAGGTAGAACTTA on_AG261796 GnopKT
%ﬁiﬁgﬁéﬁ:@gf@:@%%ﬁiﬁgT TCACACCCAAGTTCATATCT Gh_A02G1796 GhCPK7
ATAATGAAACCGATGTCOTCTG ¢\ g1cATATTACGTTGETC 6h A03G1505 GhcrKs
Ziﬁ:ﬁ;ﬁé’ggi?i}?ﬁ?gﬁﬁlg GTTGGACACAAGTATGTGAA Gh_A04G0148 GhCPK9
Cglili%;%i;%%2i¢g11i1 ATTCACAATTGCCCTGCACA Gh_A04G0148 GhCPK9
C-gi':(_\ﬁ_é$ég:$ g;ggli;é_clf_r GAACAATGCCAATAAGGCTT Gh_A04G0467 GhCPK10
GAiﬁggggi_?_?g_}rgéggg?gCT GAGGAAACTCAGAACTGCCG Gh_A04G0780 GhCPK11
ATGG CGCC'SF'?\F?(?(E(E-TTZEL%?FL?CA GGTCCTAAACCAGCCGAAGA Gh_A04G1372 GhCPK12
T%%%i%i?ﬁiéﬁ?é:ﬁ CGCCZA(\: GTCGATATCGAAGACGAAGT Gh_A04G1429 GhCPK13
AAGCATTCCGTTCATTTGG

~CCTCCTTOTTTROTTORCA ~h ANRCNR17 ~hCDK1A1



AGGGGAATCTTCATCCTTATT
CAAGGAGGATATTGAGGATGTT
CGTGCGAAGCAAAGAAGC
ATTGAAAAGGCTACGAAACG
CATAAGCACCTTTGAACTCCA
TTGTGGAGTGCCTTCAGC
TATCTGGTAAAAGGGAACGAC
ATTTCTTATTCGGAGGTGTTCT
TCATTTAATATCCTGTGTTGGG
GTTTCGACATAAGAACGGGA
ATGACCTTTAGCGACGATTC
AGAAATCGGTGGTCTGAAAG

TAGCAAAGGATCAAAAGTAAGTG

AGAAATCGGTGGTCTGAAAG

TAGCAAAGGATCAAAAGTAAGTG

ATGGATCGGGAAGAACATCT
GCATACCATACTCACGGAGAG
GCGCATATTATATTGCACCAG

CCTTTTAGTTTCGCCATGAAT
TTTTACAAGCCAGGTTGAGAT
TTCAGGTCCATATTTCCTCTTT

CCATCACGGTGGAACAAG
ATGTTGTAGGTGGCTGTAATGT
GAAGCATTTGCCCAAGC
AACCTGAACAACTTCGACAAT

TCTGCGAGATTCCTTAAACG
TGCAACAAACTCCTCGTAACT

TTTACTGCCATCTCCATTCAC

ACCAGTCTAACCTTGTCTGTGTC
CATTTTGGGGTGGTAAGACT
TTGGGGTTTCTAACAAGCAT

TGCCGCTTGTTTGATGTTA
TGTTCCAAAAGTTTGATTTGC
ATGGGTTGTTTTAGCAGCA
AAGGCTTCAAAGGGACAGA

A A A A A A A B S A T B A A

GTCTAATATTGTCGAGCTCA

CTAACCACTGACAAGGACGT

GTTATTTGAATCACGGCCAA

TGTTGGGTCTTTCATTCCAA

ATCCAAAGCCAAGCTGCGGA

GGGTTCTGAACTTATGGAAT

GTTCGGAGTGACGGCAAATG

CACTTCGACAAAGACAATAG

GTATGGCACGTTCATGATGT

CTTCACCTGTAAGAGATCCA

GGGGAGGCTGTATTATTCCT

CAAGGGGACACTACACTGAA

TGGAGATGTTTTGGTTCAAG

AGATGAGTTGGCTGATGAGC

TGGTGAACCTGACTTCACAT

GGTGGATGAAGCCAGCATCA

TAGCAGCAAGCATAAATTGC

A R \VAV A A VAV = Ay |

Gh_A05G0617
Gh_A05G1571
Gh_A05G1571
Gh_A05G2355
Gh_A05G2859
Gh_A05G3246
Gh_A05G3246
Gh_A08G2530
Gh_A08G2530
Gh_A09G1033
Gh_A09G1033
Gh_A09G1067
Gh_A09G1067
Gh_A09G1157
Gh_A09G1248
Gh_A10G0124

Gh_A10G0124

NJIHIN N

GhCPK14

GhCPK15

GhCPK15

GhCPK16

GhCPK17

GhCPK18

GhCPK18

GhCPK23

GhCPK23

GhCPK24

GhCPK24

GhCPK25

GhCPK25

GhCPK26

GhCPK27

GhCPK28

GhCPK28



CGGTATAAGCATAGTGGGACTT

GAACTGAATGAACAGCCATAAT TTAGAGGCCCTGAAAGGLCA
[STACCORTICCAMACATIATorocmscacaracrace
COCGARTGCCTGATOACT 1) s 0AGAGACCARACAAG
ATSCAASTERSEIONCAT pyrorrrcasorerocacos
(ACSTAOORMCENTOE)  rrvcercertercTanceos
IOTGACCEOATICACCTIOT  cramscarceroronceore
A SSMSERSETTAT]  cancoTiacosaconcans
DTTICATISTITEACEETE  rproaoaacarcoatr
CAI_-I(-;TJ CS:'I? CC?I"?'E%-I(-EC?FAF;TF?FEI(-BTC ACCGTGTTCTTCCTACAGGA
C'?\I_-I(-;Tg CS:_S CC?FAFE%-I(?I'AF;TF?F-I(;LTC TCCATCCTGTAGGAAGAACA
(A PLEAITTICETOCTST | rorocaTrcaccerToaoms
SSRCACCAPETIONS  pccomparcorocaraaT
SSACACCCACACTIIORS  raroracconoarrrconcr
ﬁ_ﬁ\gi?é@%;%ﬁigi@cccg f :fCT AACATCGATACTGACAACAG
Gggﬁ?::_f g g??gg;iggie TTGGTGATGGAATTGTGCGG
Ti&?g_?ggé?g_?;;?_?ggéﬁlc CGTGCTCTAATGCAGGCCGT
TTGATCTTATCCTTAACCCCTAA CCTGATTAAGATGGAAGGTA

AAACTTCAAAATGCCATAGTCA
TGATGGACACCGACGAGA

CACANNATCCCTOACTCOTOET

Gh_A10G0886
Gh_A10G1195
Gh_A10G1756
Gh_A11G0213
Gh_A11G1615
Gh_A11G2941
Gh_A12G0109
Gh_A12G0109
Gh_A12G2686
Gh_A12G2686
Gh_A13G0563
Gh_A13G0566
Gh_A13G0566
Gh_A13G1164
Gh_A13G1891
Gh_D01G1194

Gh_D01G2360

~h NN2xN192

GhCPK29

GhCPK30

GhCPK31

GhCPK32

GhCPK33

GhCPK34

GhCPK36

GhCPK36

GhCPK37

GhCPK37

GhCPK39

GhCPK40

GhCPK40

GhCPK41

GhCPK42

GhCPK43

GhCPK44

~hCDK AR



GATTATGTCCGCAACCGTA
CTTTACCTGAATACCCCGAC
CCTTCATACAAGCAAGAAAAAT

TAATCAATCATCATCAATACCGA

TCGTAATCTTCACGGCATAA
AGCTGTTTCTCATTAAACATGCT
TTCAAGGTAGAGCCGTATCTTC
TGTGTGGTTTACAATGTTAGGC
ATCAATACCTGCCCAAAATG
ACCGAAGAAACAAAGTGGG
ATCCCAGAAGCACAAATCAA
TTGCCCGTTTTATTAGTAGGA

CTACAACTTCTGAGTATTCCGATT
AGAAAGGAAAAAAGAAGCAGAA

CAATGTCAACGGCAGTCC

TGTAATAAACAGGATGGACAAAT
TCAAACTGAACTATTCAATTCCTT

CCGACAACGAAGGTGAGA
ATAGGCGTGGACATTGACAT
GCGTCCGACATGGATATATTA
GGGCTTCCAACCACATCA
CTTACGAAGATGCTGTGGCTAT
ATTTTCGGGCTTGAGGTC
GAGTTCGGCGTTACTTATCTTT
GAACCGCATTGTCGTCCT
ATAAGACTCCCAACATTCGTG
ATCTCCCTCCTAACATCATCC
TGGCTCATTGTTTTGTTTCG
CGCAAAGCAACTTTCTTGAA
AAAGACAACAGCGGGTAATG
CAACTTCAGAAACGATTTCCTT
AAAGCCCTTCAAATCTCCC
ACTGGACTGCACACGAGCT
ATTTCTTATTCGGAGGTGTTCT
TCATTTAATATCCTGTGTTGGG

MU\ vou iilvmiu il vi v

TCAACCGTAAAATGAGCGGA

CCGACGACAACAGCAACCAA

AGCTGAAAGTCTTTCCGAGG

ACTTCGGGAGCAACGTAATA

CACTTACGTTGCAATAGACA

TAGCAGTTCGTAAAAGCCGT

GGTCAACATCACCATGGCAA

GCGTTCGGGGTGAAGTCAAA

TGGCTTAGGGTCTCTTCTCC

CCTGTCTGTGCAATAAGCAA

AAGGGCAGCTGCACTTGCTA

CGATCTCGAAGAGGAAACTC

TGTGTACAGAGCTTTCCACG

CATATAACTGCGTTGTCAAG

CAGAGCTTGCTCTAGTTCTT

GGTTTCTTCAAGTTGAACAC

GTCTTTCATTCCAAACGCAT

A R AV AV E RIS

Gh_D02G0663
Gh_D02G0663
Gh_D02G1973
Gh_D02G1973
Gh_D03G0087
Gh_D03G0087
Gh_D03G0609
Gh_D04G0366
Gh_D04G0895
Gh_D04G0895
Gh_D04G0900
Gh_D04G1271
Gh_D04G1486
Gh_D05G0748
Gh_D05G0748
Gh_D05G1749

Gh_D05G2622

NI NV

GhCPK46

GhCPK46

GhCPK47

GhCPK47

GhCPK48

GhCPK48

GhCPK49

GhCPK50

GhCPK51

GhCPK51

GhCPK52

GhCPK53

GhCPK54

GhCPK55

GhCPK55

GhCPK56

GhCPK57



GGCAGAGGCATTTATGTTGT

TGCCTCTTAACATTATGGGG
TGTAAGCCAAACGAGAAGGA

ANTCOTCAACTTCTAACAC

~h NNorz1210

AAGAAGAATGTCCGCTACACA TGGTTGTTGCTGAATTGTGG Gh_D05G2622 GhCPK57
| CAATTATCGTTGGAGGAGCT 10011 anaTGTTOATGC o poscstss ancokss
AGGATTATIGCCAAAGGACA 1\ AGAGCAGCTGOTTCCA o Dosc3s67 ancokss
AGGATTATIGCCARAGGACA G\ \\GAGCAGCTGCTTCCAT o Dosc3s67 ancokss
AGATGTICTGTTCGGATIGTATT | 11\ 11106 AnAACGACCCA o posc220s ancoKed
ANTCARTAATTICCTGAMATTGT G11rGT6TAGGTGATTGES o Do7e11E anceket
TTCTGAAGTTGACATCGATAATG  x1CoANGCCACTOAATAG o Do7e11E anceket
CAGATTTGCAGATCCTAGTGE 0, Gr1oAGCCATATTATGT on poe12 S
TAACAAAAGGCGGATOCS 1 TTCTTOCCOATOCATT o DoscoLE ancokss
g'IA'\'IT;$éGA$é é: (;A\ GCéA'\F%CEF(':FC;AFT CAACAACAAGAACAATTTCA Gh_D08G0142 GhCPK®63
Czif%ﬁgiﬁiggﬁggé?ﬁf A GAAGAAGCCAAGAGTCCTAA Gh_D09G1054 GhCPK64
?i?é;ﬁ$2$§§;é¢; é: Cf\ (:‘-;r:AG\ZIE TAGTGCTTGCTCTAGTTCTT Gh_D09G1054 GhCPK64
A A'CIE'? g:;ig$lzgi¢ngZLT C TATGCAAGAGAATGAACGAG Gh_D09G1074 GhCPK®65
TCAATGAGATIGTGGGARGE  \GrrGATOTCTOGAGTECT o Dos1o7: ancoks
G_?_'I_A CS 3¢%€%§;§?§$€$$::$ A GTCACATTACTCAGAACCAG Gh_D09G1163 GhCPKG66
AZZL%?’E?%%ACL(;;%?%;E?FQ?F c AGATGAGTTGGCTGATGAGC Gh_D09G1163 GhCPKG66
AGGGAACAAGAAGGGAAATC ACAGACTGCTATAAAGAACG Gh_D09G1249 GhCPKG67

~hCDKR7



CAATGCCTCCCTAAATCCA
CAGTTCAAAGCCAAGCCTA
AAAGAATACCTTCATTTTCTCAAT
CAGTTCAAAGCCAAGCCTA
AAAGAATACCTTCATTTTCTCAAT
TTGGGACGACTTTCCTTTG
ACAACATGAACTGCCACTGC
ATGGGTAACTGTAACCGTCC
CGATGGGTGGAGTGTTGG
ATGGGTAACTGTAACCGTCC
CGATGGGTGGAGTGTTGG
TGTGTGGGTTTTGGCTTG
AAATATCAAGCTGAAATCCATG
TCCGAGTTCTGAAAGATGTGA
CTTCCGCTTGGAGATTGAC
AACCCTCTGCCACCACTG
TTCCCAATGGTGTATCGCT
TCACGCCCGTAAAGATTCT
GCGGTCGATGCAAAGATA
GGTTGGAAGCCCGTATTA
AGAACCAAAGAAAAGAAACATC
GCTATTTCATTTGTTCTCAGGC
GTTATGCTCGGCACAGGC
TTAAGCACGCCTATGGAATA
ATCTTTGGCACTGTTGGAAA
GACACAGACAGGGTATGCTTC
CTTGCGTCGTCGGTTATT
ATGGGTAATACTTGTGTAGGACC
TCTTTAGATGCTACTTCATTCCC
CGCTGCTGTGCTAAAAGG
ATTGCTTTGTATCAAGGTTCAG
GACAAGGACAGTTTGGGATTA
CGTATAAAGTATCCTCATAAGCG
GAAGAGCCATTGATCACCAA
AATCTGAATCTCCCTCCTAACA

VNI SA S BN e Van L S B B A AT a NS e\

GTTGCCATAGGCAATGAAAA

GGATACACCTACGTTGCCAT

CTTGCAAATCGATTGCAAAG

TCATTATGATGGGTACCGCC

CATTATGATGGGTACCGCCT

AAAGAGTCCCACAGAAACAG

AGCTCGGCCGAGGTGAATTT

AAATCAGTACGCTTCCCGCA

CGTGCTTGCAGGAGTTCCAA

CAAGCATTACGGACCGGAGG

TAGCGGGAGCATCGATTACG

TTGATTTCGCATCAGATCCA

TAAGTGTTCTTCCTACAGGA

AATCTGTTTCAGCCGTAATG

GGCGAATGCACAACATCTTT

GGATGTGGAGGATGCTAGGA

GGCCTAAAGTGTAAAGCTCA

il v Loty

Gh_D10G0863
Gh_D10G0863
Gh_D10G2029
Gh_D11G0227
Gh_D11G0227
Gh_D11G0314
Gh_D11G0314
Gh_D11G1774
Gh_D11G3329
Gh_D12G0121
Gh_D12G0121
Gh_D12G2743
Gh_D12G2743
Gh_D13G0033
Gh_D13G0560
Gh_D13G0560

Gh_D13G0561

NI IV

GhCPKG69

GhCPKG69

GhCPK71

GhCPK72

GhCPK72

GhCPK73

GhCPK73

GhCPK74

GhCPK75

GhCPK76

GhCPK76

GhCPK77

GhCPK77

GhCPK78

GhCPK79

GhCPK79

GhCPK&80



GCAGAAACTGAGAAGGGAATAT

AAATAAAGGCTGCTGTAAAGAA GTGCCAAGGATCTAGTCTGC Gh_D13G1455 GhCPK81
E%%i??gggiﬁ?;;gég_ﬁ: ATCGGAAAAGAACTAGGTCG Gh_D13G2278 GhCPK&82
TCCCACCGTTACTICACAT |\ GGG TOGTGGTOANTTT o piscazre onceke?
_I'_Ac\:-l/;\GGT_? C%ﬁ%%?;;%%ﬁigg CTTTGCATCGAGAAAGGTAC Gh_A01G1119 and Gh_D01G1194 GhCPK2 and GhCPK43

I\SI_;_? gggii%’g;iiﬁg;g?ig? TGCTCGACAGAGATACGAAG Gh_A01G1119 and Gh_D01G1194 GhCPK2 and GhCPK43
Ag;ggégg’:;ii@igﬁ_ig%ﬂ_ic GGAAAGCAGCTAACTTGTGT Gh_A02G1029 and Gh_D03G0701 GhCPKS5 and Gh_D03G0701
(éiiig:TATGA (S JZEQSECAEEX TGAGTATTCCGATTACCGGA  Gh_A02G1635 and Gh_D03G0087 GhCPK®6 and GhCPK48
Z?I;?é;g;iéi%ig%E;ﬂT AACTCCGGAGGAACTACGAA Gh_A02G1635 and Gh_D03G0087 GhCPK®6 and GhCPK48

Aeéiiigﬁé::éégéﬁgfgg AA GTTCTAAATGATCCAACTGG  Gh_A02G1796 and Gh_D03G0609 GhCPK?7 and GhCPK49

Eg::;;%g:[;gﬁféﬁf CA'\I:I-C(';I'C(;_‘-;TI' TGAGAAGTGGAACCCAACAA Gh_A04G0148 and Gh_D05G3567 GhCPK9 and GhCPK59

CTL%%??@%SE?EL@E?A?’EEAT AAAGGCAGCTGCGCTTGCTA Gh_A04G0467 and Gh_D04G0900 GhCPK10 and GhCPK52

Tf;iglgig¥$;égﬁgzzz':fc TGGCTCCTGAGGTTCTCAAA  Gh_A04G0780 and Gh_D04G1271 GhCPK11 and GhCPK53

Tcigiiizzﬁézé$¢ggg$éAA TGGAACCAGACCCAAAGCTC Gh_A04G0780 and Gh_D04G1271 GhCPK11 and GhCPK53

GAgIgIg;gg;gE;ﬁi:féIriGA GTTCCTTTCAGGCCATCCTT  Gh_A04G1372 and Gh_D04G0895 GhCPK12 and GhCPK51

Cg’?_ﬁi?‘ggéggg_? (_?T%Tg A'\D'\I'-IEA-\I— T GACGATTAAAGGCACGTACG Gh_A04G1429 and Gh_D04G1486 GhCPK13 and GhCPK54

GE'I('; CT g_?\ (S: CT (C::,:((;;'S CS‘I/'A'\I'AC\?I'E?'CC:;A CATAGCAGAGAGACTCTCTG Gh_A05G2355 and Gh_D05G2622 GhCPK16 and GhCPK57
Ag@%ﬁéﬁgggé::gf CC';I"?'?'? G TTTGTCAGGATGGTAATACG  Gh_A05G2859 and Gh_D05G3156 GhCPK17 and GhCPK58
CATTGACAACAACGGGACA

CAANNCCCANCACAANTCOTOT ~h ANRMC2A2AR and h NNACN2RA ~hrDK1Q and ChCDIKREN



NIMIMIMNM\OOUUMNMIMUMUrrimiii v i vu i

ACGTCGCTTAATCCAAACTC
AGTGGGTGAGTTCCGAAATA

ATAGAAGAAGTTTCCGAGTTTG CATCAAGCAAATAATCTCCG
TECCTIOTCTETETIATE  AcamaacacccomorreT
%ﬁ;;iég?ggégé?g?g:: GGTCATTGCAGGATGTTTAT
AT AT A cpcmaacoamacconms
g$gﬁgéﬁﬁ¢g§gg¢ggAAAAAA$ GCTGAAGAAGAGAGCACTAA
AG(? (':I' (? gﬁgﬁgl;gﬁi%iﬁiAT AGTGGATGTTTGGAGTGCTG
CTATATIACOOTIACEITOC commooncramsomtonns
CETOTAICICIONEIO0N  concusonoaarrancrace
ATTISTIACTICARTIAC  crorcacrarorroacon
A DSEDACAATT coremactacansaconcer
CACéégg_?:_? (';AE;C(;]— (;AA-I— ?T('_;I_'gl_;_TCA ATGATAGATCCGGTACCAAA
-_Il:(ég(_l%gg_lc_; (C;; (':I'_IC_-} g:_?%i%;r; GGAAGCTTGCCATTCTTTGG
AT rconcanaarcccancons
GCTICTITGTATICGTCCTAT | o006 pNTCTOAAGGACACS
(W SETIEATORCETIE | rrocacrconaometcss
ATGGGGAATTGTTGTAGATCTC TTTCACGTCTTCTCTTGCAA

TAAGTAACTCCGAACTCACCTC

U MUVU VLTV LTV VI VU O VJUVY

Gh_A06G1772 and Gh_D06G2206
Gh_A06G1772 and Gh_D06G2206
Gh_A07G1099 and Gh_D07G1198
Gh_A08G2530 and Gh_D08G0142
Gh_A09G1033 and Gh_D09G1054
Gh_A09G1067 and Gh_D09G1074
Gh_A09G1157 and Gh_D09G1163
Gh_A09G1248 and Gh_D09G1249
Gh_A10G0124 and Gh_D10G0130
Gh_A10G0886 and Gh_D10G0863
Gh_A10G1195 and Gh_D10G1303
Gh_A10G1195 and Gh_D10G1303
Gh_A10G1756 and Gh_D10G2029
Gh_A11G0213 and Gh_D11G0227
Gh_A11G1615 and Gh_D11G1774
Gh_A11G1615 and Gh_D11G1774

Gh_A11G2941 and Gh_D11G3329

IV INLU UlIu Vliv INvVv

GhCPK20 and GhCPK60

GhCPK20 and GhCPK60

GhCPK21 and GhCPK61

GhCPK23 and GhCPK63

GhCPK24 and GhCPK64

GhCPK25 and GhCPK65

GhCPK26 and GhCPK66

GhCPK27 and GhCPK67

GhCPK28 and GhCPK68

GhCPK29 and GhCPK69

GhCPK30 and GhCPK70

GhCPK30 and GhCPK70

GhCPK31 and GhCPK71

GhCPK32 and GhCPK72

GhCPK33 and GhCPK74

GhCPK33 and GhCPK74

GhCPK34 and GhCPK75



CGTGCAAGTCAATCTCCAA
TTCACAAAGCTCCATAACCA
TGTTGTTTGAAAATGTATCCCA
TAGTTTGTTCATTGCCGAGA

AGGTAAAGACAGATACTTTTCGC

CAAATATCAGCTTCATGTCCAT
TAGGGAAACTGGGAATGAAG
AAAGGAAAGTTGTCCCGAAT

TTTGATCTTCACATTTTTTTCTC

ACCGTTTCTTGGGGTCTC
GCCCCTAATATCCGATAGC

ATGATTCAAAAAGAAATGGAGA

GCCTGATCCTTTTGTGTTTTC
TCCCGTATCTCTGTATCCTTCA

AAGAAATAAGGGGATTGAAAGA

ACATTATAGCAACCTCGCGT

TCCATGGATTTCCCAAAACG

ATGTAGCTCCAGAAGTATTG

CTAAGCCTCCTCATGTGAAG

ATATTCGACCAAGTCTTGCA

GAGCTGTCAACCGTTCTGAA

TGGCTTGCGAGAAATGTTTA
ACACTTGAAGAACTCAGGCA

Gh_A11G3011 and Gh_D11G0314
Gh_A12G0109 amd Gh_D12G0121
Gh_A12G2686 and Gh_D12G2743
Gh_A13G0017 and Gh_D13G0033
Gh_A13G0017 and Gh_D13G0033
Gh_A13G0563 and Gh_D13G0560

Gh_A13G0566 and Gh_D13G0561
Gh_A13G1891 and Gh_D13G2278

GhCPK35 and GhCPK73

GhCPK36 amd GhCPK76

GhCPK37 and GhCPK77

GhCPK38 and GhCPK78

GhCPK38 and GhCPK78

GhCPK39 and GhCPK79

GhCPK40 and GhCPK80
GhCPK42 and GhCPK82




Table S7_The other primers used in this study

Primer Sequence Note
GhCPK33-0OE-S ATGGGAGCCTGTCTCTCC Overexpression
GhCPK33-OE-A CTATAACTTCCGAGAATTCCG Overexpression
GhCPK74-0OE-S ATGGGAGCCTGTCTCTCC Overexpression
GhCPK74-OE-A CTATAACTTCCGAGAATTCCG Overexpression

GhCPK33-QRT-S CACCGCAAACATCAACCCT gRT-PCR
GhCPK33-QRT-A GTAGAACTTGGCTTCCCTTTGA gRT-PCR
GhCPK74-QRT-S CACCGCAAACATCAACCCT gRT-PCR
GhCPK74-QRT-A CGAACTTGGCTTCCCTTTGA gRT-PCR
GhCPK33-104-S CAGGTACCCGGGGATCC ATGGGAGCCTGTCTCTCC BiFC
GhCPK33-104-A CTGCCACCGCCGTCGAC CTATAACTTCCGAGAATTCCG BiFC
GhCPK74-104-S CAGGTACCCGGGGATCC ATGGGAGCCTGTCTCTCC BiFC
GhCPK74-104-A CTGCCACCGCCGTCGAC CTATAACTTCCGAGAATTCCG BiFC
GhCPK33-BD-S ATGGAGGCCGAATTC ATGGGAGCCTGTCTCTCC Y2H
GhCPK33-BD-A GCAGGTCGACGGATCC CTATAACTTCCGAGAATTCCG Y2H
GhCPK74-BD-S ATGGAGGCCGAATTC ATGGGAGCCTGTCTCTCC Y2H
GhCPK74-BD-A GCAGGTCGACGGATCC CTATAACTTCCGAGAATTCCG Y2H
GhCPK33-771-S CTCGGTACCCGGGATCC ATGGGAGCCTGTCTCTCC LCI
GhCPK33-771-A TACGAGATCTGGTCGAC CTATAACTTCCGAGAATTCCG LCI
GhCPK74-771-S CTCGGTACCCGGGATCC ATGGGAGCCTGTCTCTCC LCI
GhCPK74-771-A TACGAGATCTGGTCGAC CTATAACTTCCGAGAATTCCG LCI

GhCPK33-BP-S
GhCPK33-BP-A
GhCPK74-BP-S
GhCPK74-BP-A
GhSAMS1-AD-S
GhSAMS1-AD-A
GhSAMS2-AD-S

GGGGACAAGTTTGTACAAAAAAGCAGGCTCA ATGGGAGCCTGTCTCTCC
3GGGACCACTTTGTACAAGAAAGCTGGGTA CTATAACTTCCGAGAATTCCC
GGGGACAAGTTTGTACAAAAAAGCAGGCTCA ATGGGAGCCTGTCTCTCC
3GGGACCACTTTGTACAAGAAAGCTGGGTA CTATAACTTCCGAGAATTCCC

CAGATTACGCTCATATG ATGGAGACCTTTCTATTCACATC
TGCTTGGGTGGAATTC TTAAGATTGGGGCTTGTCC
CAGATTACGCTCATATG ATGGAGACCTTTCTATTCACATCT

Subcellular Localization
Subcellular Localization
Subcellular Localization
Subcellular Localization

Y2H

Y2H

Y2H



GhSAMS2-AD-A
GhSAMS1-106-S
GhSAMS1-106-A
GhSAMS2-106-S
GhSAMS2-106-A
GhSAMS1-772-S
GhSAMS1-772-A
GhSAMS2-772-S
GhSAMS2-772-A
GhSAMS1-QRT-S
GhSAMS1-QRT-A
GhSAMS2-QRT-S
GhSAMS2-QRT-A
GhSAMS1-VIGS-S
GhSAMSL-VIGS-A
GhSAMS2-VIGS-S
GhSAMS2-VIGS-A

TGCTTGGGTGGAATTC TTAAGACTGAGGCTTCTCCCA
AGGACGCCGGCGGATCC ATGGAGACCTTTCTATTCACATC
AAGCTCTGCAGGTCGAC TTAAGATTGGGGCTTGTCC
AGGACGCCGGCGGATCC ATGGAGACCTTTCTATTCACATCT
AAGCTCTGCAGGTCGAC TTAAGACTGAGGCTTCTCCCA
GGCGGTACCCGGGATCCA ATGGAGACCTTTCTATTCACATC
AAGCTCTGCAGGTCGAC TTAAGATTGGGGCTTGTCC
GGCGGTACCCGGGATCCA ATGGAGACCTTTCTATTCACATCT
AAGCTCTGCAGGTCGAC TTAAGACTGAGGCTTCTCCCA
CATCAAGCCTGTCATCCCT
CCAGCCACCATAAGTGTCAA
AAACATGCACCAAGACCAAC
TCAAGACCCACATCATCAGAA
CAAAATGGCATGCCTGCAGACTAGT TATGCCACTGATGAAACCCC
GAATTCACTAGACCTAGGGGCGCGCC TTGATGACATGCTCCTTGAGG
CAAAATGGCATGCCTGCAGACTAGT GCCGCTCTATCGGATTTGT
GAATTCACTAGACCTAGGGGCGCGCC GTGCCATTCTTCCTAACCTCA

Y2H
BiFC
BiFC
BiFC
BiFC
LCI
LCI
LCI
LCI
gRT-PCR
gRT-PCR
gRT-PCR
gRT-PCR
VIGS
VIGS
VIGS
VIGS
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