Supplementary Data
Supplementary Table 1 Cis-element categories based on biological process
	Major categories
	Description
	Motifs

	Plant development and growth
	Cell cycle regulation
	MSA-like

	
	Crcadian control
	circadian

	
	Endosperm expression
	AACA_motif

	
	
	GCN4_motif

	
	Meristem expression
	CAT-box

	
	
	NON-box

	
	Palisade mesophyll cells differentiation
	HD-Zip 1

	
	Seed-specific regulation
	RY-element

	Phytohormone response
	Abscisic acid response
	ABRE

	
	Auxin response
	TGA-element

	
	
	AuxRR-core

	
	
	AuxRE

	
	
	GATA-box

	
	
	TGA-box

	
	Gibberellin response
	GARE-motif

	
	
	P-box

	
	
	TATC-box

	
	Jasmonic acid response
	TGACG-motif

	
	
	CGTCA-motif

	
	Salicylic acid response
	TCA-element

	Abiotic stress response
	Anaerobic Induction
	ARE

	
	
	GC-motif

	
	Drought Induction
	MBS

	
	Low-temperature responsive
	LTR

	
	Wound-responsive element
	WUN-motif



















Supplementary Table 2 Primers used in the experiment
	Primer name
	Sequence (5’-3’)

	FvWAK1 (for qRT-PCR)
	F: TGGGAGATGATTATGTGATTGTTTT

	
	R: ACACTTCCTATCCTAGCATTGCTTT

	FvWAK2 (for qRT-PCR)
	F: GTACGTGGAACATTTGGTTATTTG

	
	R: TCTACTTTCTTGCGACCTTATCAT

	FvWAK5 (for qRT-PCR)
	F: CCGCAAAAAACAATCAAAGACGACG

	
	R: AACGAACAGAACCAAGAAGCCCCCC

	FvWAK8 (for qRT-PCR)
	F: GCCGATTATCAATCTTCATCTGTGTAT

	
	R: CTAATTGCTAACCGTTTTCTTCTAGGA

	FvWAK9 (for qRT-PCR)
	F: GGCCTACCATGAAAGAAGTAGCGA

	
	R: AAGCATTTGAAGGTGACGGAGCAA

	FvACTIN (for qRT-PCR)
	F: GCCAACCGTGAGAAGATG

	
	R: TCCAGAGTCAAGAACAATACCAG

	RcWAK8 (for qRT-PCR)
	F: GTGAAATGTAAGTTAATGTGACCCTGC

	
	R: GCCTTCTTGCTTTTGCACCAAGTACAA

	RcUBI (for qRT-PCR)
	F: CACAAGCACGCAAACCCTAT

	
	R: GGAGCATGAGCCAAATGGAG

	RcWAK8(for VIGS)
	F: TCCAAGCAGTGGTGGACGCAGAAAA

	
	R: AAAAGCTTACTGATAGCCTGATACT

























Supplementary Table 3 Predicted WAK/WAKL family members in strawberry
	Gene
	Accession number a
	Chr.b
	Position c
	Exon
	Intron
	CDS (bp)
	Amino Acids
	Clade

	FvWAK1
	FvH4_2g35060.1
	2
	25.91765
	6
	5
	4793
	1450
	Ⅱ

	FvWAK2
	FvH4_3g09860.1
	3
	5.742648
	3
	2
	2283
	760
	Ⅲ

	FvWAK3
	FvH4_3g10350.1
	3
	6.054429
	3
	2
	2752
	787
	Ⅰ

	FvWAK4
	FvH4_3g10360.1
	3
	6.058956
	3
	2
	2287
	754
	Ⅰ

	FvWAK5
	FvH4_3g10510.1
	3
	6.189099
	3
	2
	1773
	570
	Ⅰ

	FvWAK6
	FvH4_3g10610.1
	3
	6.320654
	3
	2
	2307
	768
	Ⅰ

	FvWAK7
	FvH4_3g10620.1
	3
	6.324417
	7
	6
	5111
	788
	Ⅰ

	FvWAK8
	FvH4_3g10690.1
	3
	6.36195
	7
	6
	4796
	1545
	Ⅰ

	FvWAK9
	FvH4_3g11730.1
	3
	6.923924
	3
	2
	2792
	778
	Ⅰ

	FvWAK10
	FvH4_5g06860.1
	5
	4.028769
	3
	2
	2458
	752
	Ⅲ

	FvWAK11
	FvH4_5g06940.1
	5
	4.110458
	5
	4
	2209
	705
	Ⅲ

	FvWAK12
	FvH4_6g53140.1
	6
	39.0102
	7
	6
	7019
	2266
	Ⅱ

	FvWAK13
	FvH4_7g31880.1
	7
	22.99794
	3
	2
	2400
	799
	Ⅰ

	FvWAK14
	FvH4_7g31920.1
	7
	23.01787
	3
	2
	3031
	797
	Ⅰ

	FvWAKL1
	FvH4_1g03330.1
	1
	1.84565
	6
	5
	4072
	607
	Ⅴ

	FvWAKL2
	FvH4_1g07120.1
	1
	3.764624
	9
	8
	3120
	925
	Ⅴ

	FvWAKL3
	FvH4_2g12540.1
	2
	11.01504
	6
	5
	4253
	1011
	Ⅳ

	FvWAKL4
	FvH4_3g24040.1
	3
	17.08778
	2
	1
	1977
	658
	Ⅲ

	FvWAKL5
	FvH4_3g35290.1
	3
	30.42648
	3
	2
	2661
	736
	Ⅲ

	FvWAKL6
	FvH4_4g34420.1
	4
	32.21677
	3
	2
	3294
	601
	Ⅴ

	FvWAKL7
	FvH4_5g11780.1
	5
	6.668576
	4
	3
	2703
	651
	Ⅴ

	FvWAKL8
	FvH4_5g22270.1
	5
	13.67487
	3
	2
	1991
	574
	Ⅴ

	FvWAKL9
	FvH4_6g23830.1
	6
	17.91204
	7
	6
	3690
	644
	Ⅴ

	FvWAKL10
	FvH4_6g37660.1
	6
	29.64871
	3
	2
	2286
	733
	Ⅲ

	FvWAKL11
	FvH4_6g37670.1
	6
	29.67993
	3
	2
	2399
	745
	Ⅲ

	FvWAKL12
	FvH4_6g38990.1
	6
	30.82468
	7
	6
	5869
	756
	Ⅲ

	FvWAKL13
	FvH4_6g39000.1
	6
	30.8359
	3
	2
	2133
	710
	Ⅲ

	FvWAKL14
	FvH4_6g39020.1
	6
	30.84541
	3
	2
	2223
	740
	Ⅲ

	FvWAKL15
	FvH4_7g04160.1
	7
	4.791193
	2
	1
	1851
	616
	Ⅴ

	FvWAKL16
	FvH4_7g05990.1
	7
	6.183596
	7
	6
	2721
	674
	Ⅴ

	FvWAKL17
	FvH4_7g06010.1
	7
	6.200855
	9
	8
	3296
	1039
	Ⅴ

	FvWAKL18
	FvH4_7g06020.1
	7
	6.207926
	3
	2
	2076
	623
	Ⅴ

	FvWAKL19
	FvH4_7g06040.1
	7
	6.2254
	6
	5
	2051
	590
	Ⅴ

	FvWAKL20
	FvH4_7g17870.1
	7
	15.05287
	3
	2
	1970
	636
	Ⅳ

	FvWAKL21
	FvH4_7g20630.1
	7
	16.7249
	5
	4
	2011
	586
	Ⅴ

	FvWAKL22
	FvH4_7g23160.1
	7
	18.12545
	3
	2
	2385
	627
	Ⅳ


a Available at https://lipm-browsers.toulouse.inra.fr/pub/RchiOBHm-V2/.
b Chromosome.
c Starting position (Mb).

[bookmark: _Hlk117630462]Supplementary Table 4 Predicted WAK/WAKL family members in apple
	Gene
	Accession number a
	Chr.b
	Position c
	Exon
	Intron
	CDS (bp)
	Amino Acids
	Clade

	MdWAK1
	MD05G1269900
	5
	40.48713
	3
	2
	2265
	754
	Ⅰ

	MdWAK2
	MD08G1107600
	8
	9.459183
	4
	3
	2198
	714
	Ⅱ

	MdWAK3
	MD08G1107900
	8
	9.481554
	3
	2
	2339
	772
	Ⅲ

	MdWAK4
	MD10G1248500
	10
	34.16426
	5
	4
	2679
	892
	Ⅰ

	MdWAK5
	MD10G1250500
	10
	34.29704
	5
	4
	2142
	713
	Ⅰ

	MdWAK6
	MD10G1251200
	10
	34.45409
	3
	2
	2545
	766
	Ⅰ

	MdWAK7
	MD10G1251400
	10
	34.46982
	3
	2
	2286
	761
	Ⅰ

	MdWAK8
	MD13G1004600
	13
	0.280748
	3
	2
	2283
	760
	Ⅱ

	MdWAK9
	MD15G1088400
	15
	6.166287
	3
	2
	2343
	780
	Ⅱ

	MdWAKL1
	MD01G1059700
	1
	16.35682
	6
	5
	2404
	695
	Ⅴ

	MdWAKL2
	MD01G1091100
	1
	20.62039
	3
	2
	2052
	683
	Ⅳ

	MdWAKL3
	MD01G1139800
	1
	24.93618
	3
	2
	2321
	621
	Ⅳ

	MdWAKL4
	MD02G1247100
	2
	29.73918
	6
	5
	1897
	617
	Ⅴ

	MdWAKL5
	MD02G1249300
	2
	29.98542
	6
	5
	1959
	652
	Ⅴ

	MdWAKL6
	MD02G1273500
	2
	32.80932
	3
	2
	2307
	670
	Ⅴ

	MdWAKL7
	MD02G1273700
	2
	32.82504
	3
	2
	2086
	604
	Ⅴ

	MdWAKL8
	MD02G1274000
	2
	32.85803
	4
	3
	2259
	631
	Ⅴ

	MdWAKL9
	MD02G1274600
	2
	32.9126
	3
	2
	2002
	613
	Ⅴ

	MdWAKL10
	MD04G1233200
	4
	31.22011
	2
	1
	2738
	635
	Ⅴ

	MdWAKL11
	MD06G1218900
	6
	35.15848
	4
	3
	2401
	652
	Ⅳ

	MdWAKL12
	MD07G1070400
	7
	6.662745
	6
	5
	2013
	670
	Ⅴ

	MdWAKL13
	MD07G1070700
	7
	6.679087
	7
	6
	2395
	671
	Ⅴ

	MdWAKL14
	MD07G1161300
	7
	23.64085
	3
	2
	1938
	645
	Ⅳ

	MdWAKL15
	MD09G1145200
	9
	11.28813
	3
	2
	2295
	764
	Ⅲ

	MdWAKL16
	MD09G1145300
	9
	11.29893
	3
	2
	2178
	725
	Ⅲ

	MdWAKL17
	MD09G1145500
	9
	11.31585
	4
	3
	2962
	737
	Ⅲ

	MdWAKL18
	MD12G1149600
	12
	22.97696
	2
	1
	1863
	620
	Ⅳ

	MdWAKL19
	MD12G1250800
	12
	32.08086
	2
	1
	2109
	702
	Ⅴ

	MdWAKL20
	MD12G1251100
	12
	32.09172
	4
	3
	1947
	647
	Ⅴ

	MdWAKL21
	MD12G1251200
	12
	32.0945
	2
	1
	1932
	643
	Ⅴ

	MdWAKL22
	MD13G1036100
	13
	2.51644
	5
	4
	1524
	500
	Ⅳ

	MdWAKL23
	MD13G1037900
	13
	2.586111
	3
	2
	1965
	650
	Ⅴ

	MdWAKL24
	MD14G1096100
	14
	14.57906
	1
	0
	1902
	633
	Ⅳ

	MdWAKL25
	MD14G1228700
	14
	31.02785
	4
	3
	2078
	682
	Ⅳ

	MdWAKL26
	MD17G1131600
	17
	11.60009
	3
	2
	2178
	725
	Ⅲ


a Available at https://lipm-browsers.toulouse.inra.fr/pub/RchiOBHm-V2/.
b Chromosome.
c Starting position (Mb).








Supplementary Table 5 Predicted WAK/WAKL family members in peach
	Gene
	Accession number a
	Chr.b
	Position c
	Exon
	Intron
	CDS (bp)
	Amino Acids
	Clade

	PpWAK1
	Prupe.1G442500.1
	1
	37.54409
	3
	2
	2301
	766
	Ⅱ

	PpWAK2
	Prupe.4G091900.1
	4
	4.58662
	3
	2
	2265
	754
	Ⅰ

	PpWAK3
	Prupe.4G092700.1
	4
	4.651056
	3
	2
	2226
	741
	Ⅰ

	PpWAK4
	Prupe.4G092900.1
	4
	4.672275
	3
	2
	2199
	732
	Ⅰ

	PpWAK5
	Prupe.4G093100.1
	4
	4.690237
	3
	2
	2361
	786
	Ⅰ

	PpWAK6
	Prupe.4G093100.2
	4
	4.690366
	3
	2
	2325
	774
	Ⅰ

	PpWAK7
	Prupe.4G093200.1
	4
	4.697706
	3
	2
	2259
	752
	Ⅰ

	PpWAK8
	Prupe.4G093300.1
	4
	4.70104
	3
	2
	2259
	752
	Ⅰ

	PpWAK9
	Prupe.4G093400.1
	4
	4.705881
	3
	2
	2247
	748
	Ⅰ

	PpWAK10
	Prupe.4G093500.1
	4
	4.709207
	3
	2
	2283
	760
	Ⅰ

	PpWAK11
	Prupe.4G094100.1
	4
	4.741372
	4
	3
	2259
	752
	Ⅰ

	PpWAK12
	Prupe.4G094500.1
	4
	4.766987
	4
	3
	2337
	778
	Ⅰ

	PpWAKL1
	Prupe.1G315000.1
	1
	30.42904
	3
	2
	1902
	633
	Ⅴ

	PpWAKL2
	Prupe.1G315000.2
	1
	30.4291
	2
	1
	1869
	622
	Ⅴ

	PpWAKL3
	Prupe.1G315900.1
	1
	30.48858
	4
	3
	2037
	678
	Ⅳ

	PpWAKL4
	Prupe.1G315900.2
	1
	30.4886
	3
	2
	2007
	668
	Ⅳ

	PpWAKL5
	Prupe.1G318900.1
	1
	30.63126
	6
	5
	1227
	408
	Ⅴ

	PpWAKL6
	Prupe.2G047400.1
	2
	5.472545
	3
	2
	1890
	629
	Ⅴ

	PpWAKL7
	Prupe.2G047400.2
	2
	5.472365
	3
	2
	1857
	618
	Ⅴ

	PpWAKL8
	Prupe.2G047500.1
	2
	5.475758
	4
	3
	1962
	653
	Ⅴ

	PpWAKL9
	Prupe.2G087100.1
	2
	13.75632
	6
	5
	1995
	664
	Ⅴ

	PpWAKL10
	Prupe.2G087800.1
	2
	13.8753
	6
	5
	2064
	687
	Ⅴ

	PpWAKL11
	Prupe.2G088100.1
	2
	13.91298
	6
	5
	1983
	660
	Ⅴ

	PpWAKL12
	Prupe.2G088900.1
	2
	14.03523
	3
	2
	1812
	603
	Ⅴ

	PpWAKL13
	Prupe.2G089000.2
	2
	14.05951
	3
	2
	1797
	598
	Ⅴ

	PpWAKL14
	Prupe.2G093400.1
	2
	14.81271
	4
	3
	1644
	547
	Ⅴ

	PpWAKL15
	Prupe.2G103300.1
	2
	15.90722
	4
	3
	2121
	706
	Ⅴ

	PpWAKL16
	Prupe.2G200600.1
	2
	23.751
	3
	2
	1935
	644
	Ⅳ

	PpWAKL17
	Prupe.2G240400.1
	2
	26.02442
	3
	2
	1890
	629
	Ⅳ

	PpWAKL18
	Prupe.3G145600.1
	3
	15.89489
	5
	4
	1398
	465
	Ⅴ

	PpWAKL19
	Prupe.3G145700.1
	3
	15.89912
	3
	2
	1980
	659
	Ⅴ

	PpWAKL20
	Prupe.3G145800.1
	3
	15.91152
	3
	2
	2151
	716
	Ⅴ

	PpWAKL21
	Prupe.3G146200.1
	3
	15.99703
	3
	2
	1917
	638
	Ⅴ

	PpWAKL22
	Prupe.3G146500.1
	3
	16.02174
	4
	3
	2046
	681
	Ⅳ

	PpWAKL23
	Prupe.3G180500.1
	3
	19.63502
	3
	2
	2205
	734
	Ⅲ

	PpWAKL24
	Prupe.3G180600.1
	3
	19.63842
	3
	2
	2283
	760
	Ⅲ

	PpWAKL25
	Prupe.3G181100.1
	3
	19.68919
	3
	2
	2244
	747
	Ⅲ

	PpWAKL26
	Prupe.3G181100.2
	3
	19.68919
	2
	1
	2127
	708
	Ⅲ

	PpWAKL27
	Prupe.3G181200.1
	3
	19.69577
	3
	2
	2175
	724
	Ⅲ

	PpWAKL28
	Prupe.3G181200.2
	3
	19.69578
	4
	3
	2175
	724
	Ⅲ

	PpWAKL29
	Prupe.3G181400.1
	3
	19.72138
	3
	2
	1800
	599
	Ⅲ

	PpWAKL30
	Prupe.3G181800.1
	3
	19.77873
	3
	2
	2256
	751
	Ⅲ

	PpWAKL31
	Prupe.3G181900.1
	3
	19.7823
	3
	2
	2346
	781
	Ⅲ

	PpWAKL32
	Prupe.3G182400.1
	3
	19.80251
	3
	2
	2325
	774
	Ⅲ

	PpWAKL33
	Prupe.3G182700.1
	3
	19.84072
	3
	2
	2301
	766
	Ⅲ

	PpWAKL34
	Prupe.4G093000.1
	4
	4.678991
	2
	1
	1959
	652
	Ⅰ

	PpWAKL35
	Prupe.4G094000.1
	4
	4.73672
	7
	6
	1722
	573
	Ⅰ

	PpWAKL36
	Prupe.5G051200.1
	5
	5.498674
	3
	2
	2271
	756
	Ⅲ

	PpWAKL37
	Prupe.5G051600.1
	5
	5.570567
	3
	2
	2304
	767
	Ⅲ

	PpWAKL38
	Prupe.5G223900.2
	5
	17.35145
	3
	2
	1983
	660
	Ⅳ

	PpWAKL39
	Prupe.5G223900.3
	5
	17.35145
	4
	3
	2019
	672
	Ⅳ

	PpWAKL40
	Prupe.6G137900.1
	6
	11.19002
	3
	2
	1689
	562
	Ⅴ

	PpWAKL41
	Prupe.6G138000.1
	6
	11.19971
	5
	4
	2004
	667
	Ⅴ

	PpWAKL42
	Prupe.6G142200.1
	6
	11.53081
	3
	2
	1737
	578
	Ⅴ

	PpWAKL43
	Prupe.6G142300.1
	6
	11.53337
	4
	3
	2103
	700
	Ⅴ

	PpWAKL44
	Prupe.6G142300.2
	6
	11.53337
	5
	4
	1815
	604
	Ⅴ

	PpWAKL45
	Prupe.6G261100.1
	6
	25.14845
	3
	2
	1926
	641
	Ⅳ

	PpWAKL46
	Prupe.6G352900.1
	6
	30.03837
	2
	1
	2058
	685
	Ⅴ

	PpWAKL47
	Prupe.6G352900.2
	6
	30.03851
	2
	1
	2052
	683
	Ⅴ

	PpWAKL48
	Prupe.6G358300.1
	6
	30.33538
	2
	1
	2133
	710
	Ⅱ


a Available at https://lipm-browsers.toulouse.inra.fr/pub/RchiOBHm-V2/.
b Chromosome.
c Starting position
Supplementary Table 6 Number of WAK/WAKL genes in different species
	species
	Genome_size (Mb)
	WAK
	WAKL
	Total

	Strawberry (Fragaria vesca)
	240
	14
	22
	36

	Apple (Malus domestica)
	742
	9
	26
	35

	Peach (Prunus persica)
	265
	12
	48
	60

	Rose (Rosa chinensis)
	560
	23
	45
	68

	Arabidopsis（Arabidopsis thaliana）
	125
	5
	22
	27

	Rice.japonica (Oryza sativa subsp. japonica)
	430
	NA
	NA
	130

	Rice.indica (Oryza sativa subsp. indica)
	430
	NA
	NA
	111

	Tomato (Solanum lycopersicum)
	900
	11
	18
	29

	Barley (Hordeum vulgare)
	4980
	NA
	NA
	91

	Cotton.arboreum (Gossypium arboreum)
	1746
	16
	42
	58

	Cotton. Raimondii (Gossypium raimondii)
	880
	11
	55
	66

	Cotton. Hirsutum (Gossypium hirsutum)
	2340
	23
	76
	99

	Walnut (Juglans regia)
	606
	27
	14
	41
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Supplementary Figure 1 Venn diagrams of Genes containing different domains. (a) – (c) represents the quantitative relationships of apple, peach and strawberry respectively. GUB_ WAK_ Bind, galacturonan binding domain, EGF_ CA, calcium binding EGF domain, PKinase, serine/threonine kinase. SignalP&TM, signal peptide and transmembrane helix. 
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Supplementary Figure 2 DNA structures and conserved domains of the WAK/WAKL gene family.
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[bookmark: _Hlk117537446][bookmark: _Hlk117537153]Supplementary Figure 3 Paralogous genes pairs in four Rosaceae crops. (a) to (d) represent microsyntenic analysis of apple, peach, rose and strawberry, respectively. The grey lines represent pairs of genes that has syntenic relationship around the genome, and the highlighted red line indicating paralogous pairs ofWAK/WAKL family. 
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Supplementary Figure 4 Syntenic map of orthologous genes running through Rosaceae species. The different coloured bars indicate their chromosomes, the grey lines indicate pairs of genes that are covalently related, and the highlighted red lines mean both of the genes from the WAK/WAKL family.
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Supplementary Figure 5 Comparison of CDS (coding sequence) of RcWAK2 and RcWAK22. Sequence alignment was performed by DNAMAN with default parameters in pairwise alignment.
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ATGICT - GACCATARAGRRRATATITTIGCTGC AT IGETGCTGGTTGCARTAGAGETGCTACTAGTATCATCCCARAC SGTGGRATATTACAAGAGAGGEGTTGCCARGACARRTGTGGCARTCT
BTGTCTATGAS CATARAGARART CTTTTTGCTGCAATTGGTGCTGE CTGCARTAGAGGTGCTACTAGTATCATCCCARAC AGTGGATA T TACAAGAGAGGGTTGCCARGACARRTGTGGCARTGT
STOTOT g3 STasagEIIIC CLLLLGOLGS SLLIITICTOY LUCIETAGRIITICTACTAGEALORTOCIRIEC GLITELALLACEEgRgRIUTTIICCREgRCIRILITITORITIT

TAGCATTCCCTATCCa T TGeAACAAGAGAGee T TG TTAC TATGATGAGEAT T TCCTCATTACT TG TAATAGCACAAGTTATAACCCT T SARGCCATTTCT T CGASTGAGT SACATIGAGETCA
TAGCATTCCCTACCCGTT CGGAACAAGAG SGGCT TG T TAC CATGATGAGGAT T TCCTCAT TACT TG TAATAGCACAAGT TATAACCCT CCARAGCCATTTCT GAGAA AG SGT AACATTGAGGTCA
agoattooota cogtt gUEICEIgET GUITLITLEC SLIRLIRYIRTILOCEORLLACTIGTAREAgORCIEgTIATARCICE © SIGOCEEIIST g3 § 9T ScRTLgaggto

ABACATATCCATIGATER <l CTTAT 1§ C1EAH CACRTAGE C2 § ERG i v chm-cqmmcccucqgcgrmgi!imrwm carc

CanaCaTaTCCATTGAT A a8 o cATAT CA T CCAA TACATAGG T CGAGATTGCEACaaTT CATGTBY . TTC0GIAT A28 A A AT T CITICAARA. . TTCATCATC
casacatatccattgatg aa T atat a cas acatage § g g © Stc ggt cotatag st ©  &c ottt ssss oo catc

Tﬁcaccea|m|m|TTca.ccrcnccncmcaqmcccqm ccccqccacccrATNccqmrAcacaecmccrccrmqmmwcca.?rcqr
C %

\CACCGA 724 TAA GTTCA T4 CAGTTGAATGTGACAG TIA GGG oART C C4AG6C] TCCAGEA CAAAA T2 -4 AGTACACAGGTGECTGA 710 oA CATGH oA CAGCA TTa T AT ol
o scaccgs s =3 TtoR g GTTGY TOTgECEC T3 90 g SET & QUCT CORGIT & B3 © T & GLECECEEITIISTEC © Lo & SLOL & EgSR g L T

ncmmrTcuncrqﬂTAGmcmccmcgcmmcrmcgmga mgm- o oSG CFAG 4§ T ARTCH AC <58 151 TG »FTTCARTCY T6e
ca
o

160 CAAT GATTCATG T I CG T TATAGY CTGTTGCCA GACA TCAATTGCTARAGG T GT 104 ca 68 o i cCAGAG TIAG A CARTCA TG oA 61 TIGG T CEERCARTCA ATGCA
©c st sttoaty to g tatagy tgTtgoo sca © sTtgotazsgy fgE & LTt g

ca!iccmrcTm.maeccmmcuchc c@mn@.@nrwmcrc o TN mcqmmcrcmmmmwmu e
ccr THGCHAcEA

60 CIT1 1161 c ARGA 28 CARGTTCARCITG 1005 G CTATGCf A T CGATTTAR A G CATGE 2705 cTACTICG T4 6 GGl T GATTGETC AATTGEARATEA
9ot ge TT Ttgt saga g sagttoascttc oo

F
HECABGANGER. ........... ... TEGHTETANGEGEARE CEAACTEY 1 ERTETE A ARTEEE 1 EE ST 10 TECANGTEERH (oA NEETT  CANGEEAA [EC-TACET . .
‘TG GOEARAAT GATAGCTGGCAGOR GIGC CAGBBEARGA CA CATGH ol T GATGEG oA AARTGEA T C6GATA CCAATGCARGTGCAA <6A T GGTTA T CARGGGAR CCG STACCT

© cag tac a aatca ac ga gt tgg tttcaatce tgca

atg t a gatttaa ator c ttec g gt ot gattogtc attggaaatgaga toca ca

T s cas 95 tg =ggggEsc 3 9T © GETOLC % 23T9IT  9F T3 OF CQURIgTgTEs 93 9UTLE sagggEs oo tacot s
682456 ca 158 A ARTGARTG CBGEATEY o oalf A il G ca 1 HCARS <TG C» TARRTACAGAGEG <3 C 31 CTGH CTTE00 AEaH GECTACEAT A EARTES i iE
EGd 116 7 Ca 2168 TAT] ATGATA T CAGGATCG2225CH . .. CA GTAACIG T cCACARA AATG T CTARATACAGAGGAA A TCA 1G] TCITGCG CAR AGGGTACCAT o CCARTGA T4 TAG
T9g T ga 4Tt atgasty aggatos T  Ca @a TG  acasa 4ty Ta@atacagagyy aa 4T  LgL CLLGSS Caa GUGTAcSat Caateg @ ag
EBGa c o G AEEGERT 56 (CAATATTIGITCARATTA

86633838 STTGCATAGCTAAG . .. A GAACA TIA GITGITCARA

cag g ag ttgoat got ac  aaca ta ctgtccasat s

_mqcGeaqccmTccccqmrqu!irwm.icrcmcmr T SGTCTACA AAAGATGGAR SCTCATGAAGCT CAAGGAGAA STTCTTCAT CCARRATGG
oEeT

. et rid a1 14 Cred coecet ratand oxt CTCTTGGCIATAT CCGoCTACA AAGATGGAR ACTCATGAAGCT GARGGAGA GATTCTTCA GACARRATGE
%ot gg at g ot ggoct atatc tt tas ©g  CLottgg © ta © g ctaca sagatggaa ctoatgaagct saggaga Tictica casaatgg

BGGATTGATGTTARASCARCACTTTCSGARCGACARGGTGGTGCC TCTARCCARAC GGC CARRRTCTT CAC CGARGA  CAACTTARGARGGC TACCARC CATTTCAGTGAA GCCAGARTCGTTG
BGGATIABTGTTA-AACAACAACTTTCAGAACGACAAGGTGGTGCCACTARCCARAC TGCARRRRTCTT TACTG -AGAA GARCTT GAGAAGGC CACCAACAA CTAC CATGA GACTAGABTCGTTG
209TC STgTLa & cEEcE CLTLC gRICIECEIPITIITICS CLAICCIIIC GO SIIICCTL BC g S93  SICTL SgEIPIC SCCEIC & T C LgE © EgESLOTTLY

GCARAGGAGG T TCGGTACAGT CTACARAGG SAT A TAGCAGATGARAGAGC TAAGGAAA CAGT SGTTGCARTCAAGARATCCARA C1 TGT GGATC SAAGCCARATAGAGCARTTCATTARTGAR
GCARAGGAGGCTACGETACAGT STACARAGGAATT ITATCAGATGSARGAG. . . . . . . . . ... TAGTTGCAATCAAGARATCCARA TTAGT TGATCAAAGCCARATAGAGCARTTCATTARTGAR
goa339930 © cggtacagt tacassgy ST ta cagaty ssgag © gttgoastoasgasstocas © gt gatc ssgocasstagagoastioatiastgss

GTACTGOTGCTTTCCCARAT TAATCACAGEAA TG TGaTGAAGCT T T TGGe T TG T TG T TTCGAGACAGAAGTCCCAC TACT SGTTTATGAGT TTGTCACCAATGG TACGCTATICGACTACATCCA
GTACTGOTGCTTTCCCARAT CAATCACAGGA TG TGaTGAAGC T T T TGGG T TG T TG T TTCGAGACAGAAGTCCCAC GACT AGT T TATGAGT TTGTCACCAATGGAACGCTATTCGACTACATCCA
9T TOITIOTLTOCTRRET RETCRCEPIIILITITTIRIGOLLLLIIITLILIILILOIRgRCIIRIGECTIIC SOT GLLLALIRILLLITORCCRETIT SOPCTALECgRCTACEEOS

CAACARAAGCAAGAATCCAACTTTGCTTGGGARA TTCe T T TAAGEATAGCTGCAGAR ACTGCTGRAGTGCTATCA CACTTGCACTC TG A AGCTTC AT TC CAT CAT TCA CAGAGATGTCARGT
CAACARAAGCAAGG -ATCCAACTTTGCTTGGGARA CTCGT T TAAGGATAGCTGCAGAR CCTGCTGRAGTGCTATCA TACT TGCACTCAG L TGCTTCT ST CCCTATTAT CCATAGAGATGTCAAGT
caacasaagcaagg atccaacTTTgoTTgggasa TCgTTTAaggatagergoagas CTGCTGGagioratca acTTGOACTC § GOTTCT © GG AT At Ga agagatgtcasgt

CCACARA CATACT CT1 SGATGA TAA TC TACAGCARAAGTGTCTGAT T CGGTGCCTCCAGATTGET TCCGT CAGATCAR SCT CAGCT CTCTACA STGGT SCARGGAACG STAGGGTATTT SGAC
CCACARATATACT TTTAGATGAAA - CCT CACAGCARAAGTGTCTGAT T TGGTGCCTCCAGATTGRT ACCT T SGATCARACT GAGT T ATCGACAATGGT ACARGG CACG T CGGGTACTTAGAC
ccacasa atact Tt gatga a Gt acagcasaagTotTgaTIT GUTCCTCCAGATT T gatcas cF ag © TG aca 9T caagg acg © gggta Tt gac

CCTGAATACTTACA SAC SAGCCAGTTGACTGACAAGAGTGA TG TCTATAGC T TTGGGGTTG T CTTGTGGA A CTACTAACAGGARAGAAGGCGCTTTCG CTCRACAAGL T SGA AAGGA GAGARA
CCTGAATACTT ICAAACAAGCCAGTTGACTGACAAGAGTGATGTCTATAGC T TTGGGGTTGT CCTTGTGRA SCTACTAACAGGARAGAAGGCGCTTTCG TTCGACA SGLA AGA S GAGGATAGARA
cotgastactt ca ac agccagttoactgacaagagtgatrCTatagetiigGGUTLOt CLIGEGga cTactaacaggasagaaggogetiicg togaca go ga  egga agasa

TCTAGCCATGTATTTTCTTICTG CCTGA SAGA S SACCEATTGETA GA G TGATTGATG STAGTGT CAT TARTGGAGCARA CGT T AGCAGCT TAAGGAAGTTTCARACCTTGLARAGAGGTGTT
TCTAGLAATGTATITICITICCGLACTGAAAGA A AACCG CTTGGTA CAAGTG STTGATGA G TGTGT T CT GAATGG CGCARA TGA CAAGCAGCT CAAGGAAGTTTC TAACCTTG GARGAGGTGTT
tcrage atgtattiicrtic ge ctga age eccg TTogt a GEG CLgatg  GEGE © 225Gy goasa §  AQCRET aagUasgTC aaccLge agaggtgtt

TGAAAGT A GAAGGA AAAGARAGACCAACCATGA AGGAAGT SGCAA T SGAGCTTGAGE CACT SAGAAGGATGATARTGCATC . .. CATGGGTTA CTARTGATGAATCCARTGCA GAGGAGAATGAR
TGAAGT 5AAAGGA AAGAAAGACCAACCATGA TGGAGT AGCAR G CGAGCTTGAGG ACT AAGAAGGAT GG CARTGCATCA T C0 CTGGGTTAATARTGATGAATCCARTGCA CAGGAGAATGAR,
tgasagt aagoe aagasagaccasccatoa ggaagt goaa GaGCTTORgS 2CT agaaggatqQ aatgcatc  C Coggtta tastgatgaatcoaatgea aggagaatgas

CTTGCTTGATGARATA A CACTGaARAC TTTTAGTCATGGAGETGETGG SGATACGAGTTCTGGCTATGATAC CATGAGGAACL CSTTCACATTACCAGT T GATGATGGGAGATA
SCTTGCITG S TGARATA TCACTGRARAC ST T TAGTCATGRAGGTGETGGCGATACGACTTCTGGCTATGATAC AATGAGGAACCA CATCA TATTACCAGT A AATGATGGGAGATA
cttgertg tgasata cactggasac CTTagEcatogaggggtgy GatecgagticTgggatgatac atgaggasce | tea attaccagt  atgatgggagata
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