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Genome-wide Identification and Expression Analysis of
bZIP Gene Family under Drought Stress in Peanut
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( North China Key Laboratory for Crop Germplasm Resources of Education Ministry/Laboratory for Crop
Germplasm Resources of Hebei/College of Agronomy, Hebei Agricultural University, Baoding 071001 )

Abstract: In the present study, 112 bZIP transcription factors were identified from the reference genome of
wild diploid peanut, including 55 and 57 family members on AA and BB genome, respectively. All the members
were named AradubZIP1-AradubZIP55 and AraipbZIP1-AraipbZIP57. The gene structure, conservative motif,
physiochemical properties were predicted through bioinformatics methods. Furthermore, the phylogenetic
relationship of bZIP family members was analyzed between peanuts and Arabidopsis, and the subcellular
localization was predicted in plant cells. To understand the biological function of these genes under drought stress,
the transcriptional profiles of thirty-two members were analyzed by use of the transcriptome sequencing data of
peanuts leaves at the late growth stage in a tetraploid peanut L422. The results indicated that the bZIP members
in wild diploids were assigned into 10 chromosomes on AA and BB genomes, respectively. Most of them were
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localized to the nucleus ( 36 members in AA genome, 39 members in BB genome ) , and few of them were
localized to chloroplasts ( 14 and 15 )and mitochondria (4 and 3 ). Meanwhile, 25 members with similar gene
structure/motif were found on two diploid peanut genome, respectively. The number of exons were variable, for
instance that up to 15 exons was found in AraipbZIP5, and one exon was found in 12 bZIP genes. Furthermore,
the peanut bZIPs were divided into 14 subgroups ( A-M and S ) . Among these,, seven members of tetraploid bZIPs
were classified into the I subgroup. Finally, the transcriptional profiles of 32 tetraploid bZIP genes under drought
stress treatment were divided into 4 categories, I ) the early and late period were higher than the medium period,
I1 ) the middle and late period were higher than the early period, Il ) the early and medium period were higher
than the late period, and IV ) the middle period was higher than the early and late period. These results provided a
useful reference for understanding the function of bZIP gene family members under the drought stress treatment at
the late growth stage in peanut.
Key words: peanut; bZIP transcription factor; bioinformatics analysis; drought stress; gene expression
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Table 1 The physical sites of bZIP gene family in diploid peanuts

JLE 1D FEH 44 FK Gene name LA

Gene ID —f#{k Diploid PufE{A Tetraploid Physical location
Aradu.MC55G AradubZIP1 — A01:6153178-6156134
Aradu.VASME AradubZIP2 AhybZ1P28 A01: 7401032-7404108
Aradu.AA2QE AradubZIP3 — A01:12793053-12798187
Aradu.D19ER AradubZIP4 — A01:50297329-50298408
Aradu.315HW AradubZIP5 AhybZ1P26 A02: 3023961-3027818
Aradu.N7HLR AradubZIP6 AhybZIP7 A02: 45495175-45497755
Aradu.H2UAU AradubZIP7 — A02: 53799026-53800306
Aradu.X4N5C AradubZIP8 — A02: 67538592-67544697
Aradu.MXJ1E AradubZIP9 — A03: 4069742-4070950
Aradu.898PR AradubZIP10 AhybZI1P16 A03: 4793469-4793960
Aradu.80AKC AradubZIP11 — A03: 5242395-5246150
Aradu.90RE6 AradubZIP12 AhybZIP24 A03: 5593521-5596569
Aradu.7CE6B AradubZIP13 — A03: 21151650-21153008
Aradu.U5DG8 AradubZIP14 AhybZI1P30 A03: 114621520-114625756
Aradu. WM3WA AradubZIP15 AhybZ1P20 A03: 128321525-128325084
Aradu.BCZ93 AradubZIP16 — A03: 134132232-134132612
Aradu.80QUL AradubZIP17 — A04: 56974640-56982653
Aradu.LE7W9 AradubZIP18 — A04: 70546153-70547434
Aradu.M9L15 AradubZIP19 — A04: 72882431-72890856
Aradu.50HZC AradubZIP20 — A05: 3656391-3656868
Aradu.E6WIZ AradubZIP21 — A05: 4161574-4162581
Aradu.MFOWN AradubZ|P22 AhybZIP1 A05: 6120825-6121331
Aradu.Q3HQI AradubZIP23 — A05: 9397937-9401426
Aradu.C716W AradubZIP24 — A05: 103557315-103564234
Aradu.R12NH AradubZIP25 AhybZIP18 A05: 108063782-108065984
Aradu.54E1H AradubZIP26 — A06: 3768138-3771331
Aradu.AF9V9 AradubZIP27 — A06: 7343727-7344167
Aradu.BQ4IU AradubZIP28 AhybZI1P31 A06: 9768087-9774583
Aradu.FD4R7 AradubZIP29 AhybZIP5 A06: 16421562-16422038
Aradu.7VY22 AradubZIP30 AhybZ1P23 A06: 17118072-17122092
Aradu.B9QGP AradubZIP31 — A06: 67090818-67095634
Aradu.A9N6H AradubZIP32 — A06: 68657203-68659918
Aradu.M5D2I AradubZIP33 AhybZIP25 A06: 82169478-82172246
Aradu.K89IC AradubZIP34 AhybZI1P14 A06: 104086507-104089154
Aradu.X1PX9 AradubZIP35 AhybZIP11 AQ7:17933890-17936651

Aradu.UEG33
Aradu.LL2CP
Aradu.V37F6

AradubZIP36
AradubZIP37
AradubZIP38

AhybZIP8

A07: 23354880-23357810
A07: 72015083-72017365
A08: 1090955-1091461
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HP ID FEH A FK Gene name B A
Gene ID —f#{k Diploid PU544 Tetraploid Physical location
Aradu.1ES3P AradubZIP39 AhybZIP19 A08: 23695712-23697921
Aradu.X0F3K AradubZIP40 — A08: 28335222-28337729
Aradu.l6GFF AradubZIP41 — A08: 28342299-28348900
Aradu.YMOTI AradubZ|P42 — A08: 32533691-32536893
Aradu.GUH8G AradubZIP43 — A08: 41608258-41616928
Aradu.JJQ1T AradubZIP44 AhybZIP21 A09: 51000116-51004630
Aradu.1JQ3A AradubZIP45 — A09: 114398073-114400850
Aradu.CM60U AradubZIP46 AhybZIP15 Al10: 15794806-15799916
Aradu.J8CE9 AradubZIP47 — A10: 45581226-45586592
Aradu.EG2K3 AradubZ|P48 AhybZIP17 A10: 45860845-45862885
Aradu.D77VM AradubZIP49 — A10: 70363083-70366429
Aradu.938CR AradubZIP50 AhybZIP12 A10: 95291925-95298416
Aradu. X6FMF AradubZIP51 AhybZIP22 A10: 104136292-104140497
Aradu.P9J09 AradubZIP52 — A10: 106945139-106950657
Aradu.l1C03 AradubZIP53 — Al10:107183788-107187870
Aradu.KB6LK AradubZ|P54 AhybZ1P32 A10:108847080-108851852
Aradu.KG5GV AradubZIP55 — Adur1940: 19820-21100
Araip.W94MzZ AraipbZIP1 AhybZIP6 BO01: 704446-705030
Araip.713R1 AraipbZIP2 AhybZIP28 B01:2801531-2804132
Araip.N7G9C AraipbZIP3 — BO1: 4039797-4042086
Araip.E3BMEN AraipbZIP4 — BO1:4161596-4164237
Araip.GR26Z AraipbZIP5 — BO1: 17677646-17684272
Araip.6L19K AraipbZIP6 AhybZ1P26 B02: 2290529-2295419
Araip.JHIOT AraipbZIP7 — B02: 54142521-54144751
Araip.I0X2E AraipbZIP8 — B02: 78769486-78775072
Araip.HE4VX AraipbZIP9 — B03: 2236978-2240401
Araip.RPQIU AraipbZIP10 AhybZI1P13 B03: 6239379-6242382
Araip. TQF5F AraipbZIP11 AhybZ1P16 B03: 7502032-7502526
Araip.C4716 AraipbZIP12 — B03: 7960116-7963857
Araip.64P0C AraiphZIP13 AhybZIP24 B03: 8404619-8407497
Araip.LP41P AraipbZIP14 — B03: 23484620-23487436
Araip.W8KP6 AraipbZIP15 AhybZIP30 B03: 116847343-116851500
Araip.8L65U AraiphZIP16 AhybZ1P20 B03: 128980536-128984172
Araip.0W448 AraipbZIP17 — B03: 135171368-135171835
Araip.R3LNH AraipbZIP18 — B04: 4060966-4062354
Araip.NZ32C AraiphZIP19 — B04: 65308192-65317689
Araip.S4VEO AraipbZIP20 AhybZIP29 B05: 1567158-1572244
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HP ID FEH A FK Gene name B A
Gene ID —f#{k Diploid PU544 Tetraploid Physical location
Araip.D5BTT AraipbZIP21 — B05: 4085674-4086639
Araip.ML4Q2 AraipbZIP22 AhybZIP1 B05: 6327325-6327831
Araip.I5DOR AraiphZIP23 — B05: 10025347-10028865
Araip.XON4G AraiphZIP24 — B05: 112439035-11244628
Araip.5T5JE AraipbZIP25 AhybZIP18 B05: 148411763-14841407
Araip.83671 AraiphZIP26 AhybZIP23 B06: 743572-746434
Araip.W3SNY AraipbZIP27 AhybZIP31 B06: 6055756-6061740
Araip.FW6V3 AraiphZIP28 — B06: 6674462-6675252
Araip.0JY6V AraiphZIP29 — B06: 9088845-9089285
Araip.LXV0OU AraiphZIP30 — B06: 15381246-15384391
Araip.AOU1L AraiphZIP31 — B06: 30556076-30557121
Araip.C3TJS AraiphZIP32 — B06: 85123454-85127729
Araip.G3UI0 AraipbZIP33 AhybZIP4 B06: 86971044-86973615
Araip.G2GUM AraiphZIP34 — B06: 101146627-101148980
Araip.N7W4G AraipbZIP35 AhybZIP14 B06: 128409215-128411175
Araip.0GM41 AraiphZIP36 AhybZIP11 B07:19401150-19403863
Araip.R55AT AraiphZIP37 — BO7: 24483032-24486543
Araip.A9GHS AraiphZIP38 AhybZIP8 B07:106033813-10603430
Araip.ID7EL AraipbZIP39 — B07:111868870-11188152
Araip.JE9JZ AraiphZIP40 AhybZIP19 B08: 1778677-1780894
Araip.X3UTX AraipbZIP41 — B08: 5547886-5549869
Araip.l1A4XE AraiphZIP42 — B08: 11006331-11009532
Araip.Y87HN AraiphZIP43 — B08: 25788036-25790076
Araip.D5QVM AraiphZIP44 — B08: 117483524-117491929
Araip.62AF] AraipbZIP45 AhybZIP21 B09: 70115384-70119659
Araip.UIF5W AraipbZIP46 — B09: 143024348-143027150
Araip.9P45Y AraipbZIP47 AhybZ1P2 B10: 10545786-10548840
Araip.S8WR7 AraiphZ|P48 AhybZIP15 B10: 22665261-22670590
Araip.M1IPR AraipbZIP49 AhybZIP17 B10: 45040299-45042357
Araip.95LB8 AraiphZIP50 — B10: 55755812-55761764
Araip. WT3SV AraipbZIP51 — B10: 98107956-98110619
Araip.GK5ZX AraipbZIP52 AhybZIP12 B10: 119022028-119025907
Araip.I15L57 AraipbZIP53 AhybZ1P22 B10: 130796501-130801778
Araip.U1RD3 AraipbZIP54 — B10: 133778488-133782909
Araip.TF5MZ AraiphZIP55 — B10: 133955173-133959264
Araip.7QE9U AraiphZIP56 — B10: 134367930-134373817
Araip.ETIOM AraipbZIP57 AhybZIP32 B10: 135671058-135675906
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Fig.2 The gene structure and motif of bZIP transcription factor in AA genome
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Fig.3 The gene structure and motif of bZIP transcription factor in BB genome
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v Arabidopsis thaliana
m Arachis ipaensis

® Arachis dusanensis
A Arachis hypogaea

B 4 FEESHEITH bZIP EE KK RS LR
Fig.4 Phylogenic tree of bZIP family members in peanut and Arabidopsis thaliana

basic region Leucine zipper region  weblogo.berkeley.edu

A, B 5 C ML AA SERIZL . BB SERIZL S RITAEA: L422 I bZIP 25 FIIRSTER; 20U bZIP ZE VRSP BRI E XA, A7 e SRR P X 4k
The maps of A, B and C were the conserved domains of of bZIP protein in peanut AA, BB genome and cultivated peanut L422,
respectively; the left was basic region domain of the bZIP protein, and the right was the Leucine zipper region
B 5 £ bZIP BEE R ERTE

Fig.5 The conserved functional motifs of bZIP family protein in peanut
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Table 2 Physicochemical properties, subcellular location and secondary structure of bZIP gene family in cultivated peanut

IR TR

JEA HH  HTE i ENY i Secondary structure R —
ESSA) E4) (aa) (kD) SHL AL AL TENL
Gene ID Gene No.of  Molecular Theoretical Instability ~Aliphatic g Jr&  o- 12 AR Subcellular Hyd.rc?ph-

name amino weight Pl index index E H il location obicity

acids ¢

c10723  AhybZIP1 100  12273.07 11.75 72.37 73.10 0 20 79 Nuclear AR
c21130  AhybzIP2 134  15732.88 8.97 66.44 79.48 6 61 66 Nuclear AR
€22780  AhybZIP3 214 24483.76 7.95 51.68 80.14 9 125 79 Nuclear SRR
€24277  AhybZIP4 430  46737.74 8.12 56.94 57.60 10 313 106 Nuclear SRR
c24331  AhybZIP5 158  18603.00 7.84 67.81 66.65 2 61 94 Nuclear SRk
c24880  AhybZIP6 160  18944.00 8.62 67.57 64.00 0 76 83 Nuclear Sk
€26720  AhybZIP7 170  19882.24 10.12 68.74 81.53 15 68 86 Extracellular /K PE
c26800  AhybZIP8 168 19359.87 7.10 62.61 70.30 1 71 95 Nuclear SRR
c26981  AhybZIP9 205  23871.02 9.19 66.49 65.17 2 113 89 Chloroplast  3E7Kki%
c27691  AhybzZIP10 186  21040.83 10.86 91.34 60.81 7 99 79 Chloroplast £k
c28967  AhybZIP11 208  23202.23 8.50 57.67 66.25 2 95 110 Nuclear K E
c29341  AhybZIP12 355  38020.85 5.22 44,98 68.68 3 256 95 Nuclear FokE
c29524  AhybZIP13 400  43051.81 6.12 60.04 72.10 0 293 106 Chloroplast 37k
c29864  AhybZIP14 360  39080.84 5.55 54.13 60.44 2 241 116 Nuclear Sk
c30689  AhybZIP15 362  41028.90 6.63 53.47 89.01 3 133 225 Nuclear Sk
c32446  AhybZIP16 164  18274.30 6.12 59.09 76.10 0 69 94 Chloroplast /K
€32640  AhybzIP17 177  19509.43 9.39 54.37 79.32 16 97 63 Nuclear FKIE
c33137  AhybZIP18 263  28392.00 6.31 52.20 67.95 2 168 92 Nuclear SR
c33856  AhybzZIP19 431 46903.87 6.01 61.97 57.56 0 318 112 Nuclear SRR
c34127  AhybzIP20 377 42310.60 6.41 65.17 65.31 6 264 106 Nuclear SRR
c34161  AhybZIP21 204  22482.11 8.82 52.61 74.51 0 118 85 Mitochondrial 37k
c34525  AhybzIP22 715  78152.98 5.57 50.24 66.29 39 561 114 Nuclear AR
€34940  AhybzZIP23 503  55098.94 6.66 55.85 62.84 1 380 121 Nuclear AR
c35542  AhybZIP24 267  29101.60 6.07 46.43 67.64 15 185 66 Nuclear SR
36233  AhybZIP25 230  25887.09 9.66 69.72 63.09 6 161 62 Nuclear oK
c36599  AhybZIP26 425 45496.01 6.34 46.86 56.12 0 324 100 Nuclear SRR
€36696  AhybzIP27 151  18025.74 6.73 53.01 97.55 1 35 104 Nuclear Sk
c37586  AhybZIP28 405  43023.47 5.76 50.17 59.36 5 282 117 Chloroplast /K
38448  AhybZIP29 409  43317.59 5.72 66.6 49.98 5 313 90 Nuclear SR
38833  AhybZIP30 208  23614.13 9.71 4417 82.60 1 46 160 Mitochondrial ~ Z£7K 1
c38964  AhybZIP31 304  34095.39 6.62 54.94 72.34 2 89 212 Nuclear kb
c42068  AhybZIP32 200 22186.85 7.12 56.33 62.50 0 112 87 Nuclear SRR
¥ — 283  31287.04 7.55 58.81 69.26 5 173 103 — —

Average
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Table 3 Physicochemical properties, subcellular location and secondary structure of bZIP gene family in AA genome of

diploid peanut
RO i RRE MR o A
%Z% ﬁ( E ( aa ) ( D ) %@}.{—7\ g\;& /%?’g[ Secondary structure i{ﬁ Eﬁﬂ(ﬁ
Gene No. of ) - o L. JoH Hydroph-
. Molecular ~ Theoretical ~ Instability ~ Aliphatic p- #7&  o- 12jiE A Subcellular o
name amino . . . i . obicity
acids weight Pl index index E H s location
AradubZIP1 299 33896.59 7.72 44.36 85.65 30 111 158 Chloroplast Kk
AradubZIP2 401 42577.93 5.62 50.88 59.95 7 112 282 Chloroplast PY/in
AradubZIP3 434 46941.70 8.90 54.04 62.74 0 81 353 Nuclear sk
AradubZIP4 115 13493.97 10.48 82.53 101.74 1 83 31 Chloroplast FKIE
AradubZIP5 440 47170.06 6.53 45.65 57.75 8 97 335 Nuclear IR
AradubZIP6 285 31874.32 5.22 59.73 88.70 8 141 136 Extracellular SEIKME
AradubZIP7 160 17686.92 7.67 57.76 80.06 0 76 84 Nuclear AR
AradubZIP8 416 46842.74 5.98 63.16 68.51 9 182 225 Nuclear SRk
AradubZIP9 95 11614.20 5.98 68.75 80.00 16 61 18 Nuclear Sk
AradubZIP10 163 18187.23 6.12 58.21 76.56 2 95 66 Chloroplast SRR
AradubZIP11 577 62879.13 6.55 60.14 57.71 5 125 447 Nuclear FKIE
AradubZIP12 271 29404.94 6.21 44.13 64.50 20 68 183 Nuclear SRR
AradubZIP13 304 33776.67 5.65 50.82 52.21 0 93 211 Chloroplast FKME
AradubZIP14 368 41626.26 8.34 55.67 76.44 6 210 152 Nuclear Sk
AradubZIP15 409 45974.77 6.76 67.08 67.58 6 110 293 Mitochondrial ~ ZE7K 1k
AradubZIP16 126 14416.11 5.59 50.10 79.84 0 81 45 Mitochondrial ~ ZE7K
AradubZIP17 132 14972.66 9.56 47.44 75.30 1 57 74 Nuclear Sk bk
AradubZIP18 157 17201.34 6.42 55.19 82.80 0 76 81 Chloroplast PYi<in
AradubZIP19 373 42000.87 5.97 47.05 97.02 1 203 159 Nuclear Sk
AradubZIP20 50 6025.09 10.14 47.59 83.80 0 46 4 Mitochondrial ~ ZE/K ¥
AradubZz1P21 209 23117.86 9.95 82.60 52.44 4 57 148 Chloroplast SRR
AradubZIP22 168 19394.78 10.38 61.93 64.52 0 87 81 Nuclear FIKME
AradubZ1P23 340 35995.38 5.60 57.71 50.12 0 81 259 Nuclear Sk
AradubZIP24 476 53004.70 5.81 43.41 79.37 5 230 241 Nuclear FKME
AradubZIP25 344 37460.77 6.61 58.43 57.67 0 104 240 Nuclear Sk
AradubZIP26 433 46739.89 7.14 61.27 68.73 5 129 299 Nuclear FKME
AradubzIP27 146 16384.81 5.78 53.54 88.97 1 95 50 Chloroplast KT
AradubZIP28 538 59632.92 8.32 57.33 77.36 1 268 259 Chloroplast FKME
AradubZIP29 158 18493.87 8.91 63.47 64.18 2 95 61 Chloroplast KM
AradubZIP30 503 55098.94 6.66 55.85 62.84 0 118 385 Nuclear SR
AradubZIP31 473 52229.32 7.07 58.08 68.33 33 124 316 Nuclear FKIE
AradubZIP32 298 33721.34 8.69 58.87 83.79 4 71 223 Nuclear AR
AradubZIP33 327 35345.26 9.21 55.20 65.02 7 82 238 Nuclear SRk
AradubZ1P34 290 31850.56 8.27 45.92 63.55 4 110 176 Chloroplast SRk
AradubZIP35 303 31314.04 5.79 53.96 62.61 4 124 175 Nuclear FKME
AradubZIP36 138 16525.45 10.00 48.97 91.88 7 103 28 Nuclear oK
AradubZIP37 303 33832.07 6.31 56.59 79.57 4 99 200 Chloroplast FKME
AradubZIP38 168 19345.84 7.10 63.51 70.30 3 97 68 Nuclear Kk
AradubZIP39 431 46815.77 6.01 62.86 57.59 0 123 308 Nuclear FKE
AradubZIP40 355 39962.77 8.65 64.80 71.69 12 89 254 Nuclear KT
AradubZ1P41 492 54284.10 7.10 48.79 74.80 5 223 264 Nuclear SRR
AradubZIP42 332 37390.56 5.30 70.27 64.94 2 104 226 Chloroplast KM
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F3(4)
BILR L . N i -
S AR ¥H (aa) 6(7\;% /;%é‘i T;‘iﬂ? ;Z Secondary structure ﬂzé?f Bkt
Gene No. of ) . - . JoR Hydroph-
. Molecular ~ Theoretical ~ Instability ~ Aliphatic 8- 72  o- #)iE A Subcellular .
name am_mo weight PI index index E H G location obicity
acids C

AradubzIP43 331 37018.61 8.63 58.50 80.00 1 209 121 Nuclear FKIE
AradubZIP44 494 53854.84 6.47 53.89 68.93 9 129 356 Nuclear FoKIE
AradubZIP45 485 54245.96 6.37 43.60 85.36 11 234 240 Nuclear i 2
AradubZIP46 414 47237.00 6.53 53.83 87.97 11 204 199 Nuclear SRR
AradubZIP47 260 28418.43 8.64 51.88 52.19 6 65 189 Nuclear oK
AradubZIP48 445 48108.87 9.57 51.42 60.74 10 100 335 Nuclear AP
AradubZIP49 260 28709.79 9.48 52.77 81.04 10 103 147 Chloroplast IR
AradubZIP50 316 33962.22 5.03 39.72 67.88 0 107 209 Nuclear FRIKIE
AradubZIP51 800 86930.94 5.84 49.11 66.52 77 108 615 Nuclear SR
AradubZIP52 289 31636.37 5.26 53.63 50.31 3 69 217 Nuclear KT
AradubZIP53 320 35149.72 9.24 48.80 69.03 7 84 229 Mitochondrial SRk
AradubZIP54 308 34217.37 7.12 51.78 61.49 0 78 230 Nuclear oK
AradubZIP55 160 17686.92 7.67 57.76 80.06 0 76 84 Nuclear oK
V44 Average  321.05 35521.48 7.31 55.64 74.47 7 200 114 — —

x4 ZfEE BB EEAT bZIP RIEIEMU MR TAE R ZRLEH

Table 4 Physicochemical properties, subcellular location and secondary structure of bZIP gene family in BB genome of

diploid peanut
W ATR O me FRE AR A
LR 4 FR ;;LEL( ) ( kDg)i_ %:Fél 2;;: T 2% Secondary structure *:’1“ Bk
aa F R L R ) . FEL
Gene . . Aliphatic ) L Hydroph-
No. of Molecular ~ Theoretical Instability . B- & o- 12iE Subcellular o
name . . . . index Hh . obicity
amino acids weight Pl index E H c location
AraipbZIP1 194 22774.32 5.85 67.34 82.89 3 81 110 Nuclear SRR
AraipbZ1P2 405 43069.54 5.76 50.38 60.32 7 115 283 Chloroplast SRR
AraipbZIP3 269 30381.65 8.36 46.31 85.09 43 105 121 Chloroplast KM
AraipbZIP4 299 33618.07 5.63 44.55 86.35 27 115 157 Nuclear KM
AraipbZIP5 500 54597.35 6.78 58.45 63.66 2 102 396 Nuclear Po/<in
AraipbZIP6 425 45496.01 6.34 46.86 56.12 0 94 331 Nuclear K
AraipbZIP7 212 23283.20 4.69 48.23 87.03 1 108 103 Nuclear FKPE
AraipbZIP8 397 44452.05 6.17 62.23 70.05 13 178 206 Nuclear KM
AraipbZIP9 448 50142.53 8.41 52.97 77.39 7 218 223 Nuclear KM
AraipbZIP10 400 43111.93 6.12 60.16 72.35 0 116 284 Chloroplast FKME
AraipbZIP11 164 18274.30 6.12 59.09 76.10 1 94 69 Chloroplast FKPE
AraipbZIP12 578 63015.32 6.58 60.74 58.29 7 126 445 Nuclear KM
AraipbZIP13 271 29420.98 6.21 43,52 65.94 19 67 185 Nuclear SRk
AraipbZIP14 267 30321.18 5.82 58.07 66.14 2 112 153 Chloroplast KM
AraipbZIP15 368 41586.20 8.34 56.08 76.71 2 112 153 Nuclear FKME
AraipbZIP16 384 43087.67 6.55 64.59 68.93 8 105 271 Mitochondrial  ZE/KPE
AraipbZIP17 155 17528.52 6.22 55.16 68.06 0 97 58 Nuclear FIKME
AraipbZIP18 327 36356.67 7.73 61.68 66.85 15 71 241 Nuclear K

AraipbZIP19 373 42045.95 5.97 48.80 97.29 3 203 167 Nuclear P/




1 o OKEE: fEA: bZIP JEH R 4 SR A 5 AR R IR AT 187
Falg)
— L F
LR 4 B AL AT g K%E IEX Secondzfy :j:cture Wé[ﬂ\}] . ik
Gene #H (aa) . %%5 %éﬁ Aliphatic . o L Hydroph-
No. of Molecular ~ Theoretical Instability B- 1% o- 12 . Subcellular o

name amino acids weight Pl index index E H %CH]H location obicity
AraiphZIP20 318 33595.77 5.79 66.01 52.26 0 71 247 Nuclear FKME
AraipbzIP21 147 16586.16 10.68 81.23 68.44 5 58 84 Chloroplast KM
AraiphZ1P22 168 19357.73 10.02 62.98 66.85 0 87 81 Nuclear FKPE
AraiphZIP23 340 36093.57 5.61 58.53 51.53 0 83 257 Nuclear FKME
AraipbZIP24 479 53052.78 6.06 42.93 79.27 6 228 245 Chloroplast KM
AraipbZIP25 344 37476.77 6.61 58.67 57.38 0 114 230 Nuclear K
AraiphZIP26 503 55144.02 6.66 57.17 62.84 0 124 379 Nuclear FKME
AraipbZIP27 550 61126.81 7.64 57.77 77.09 1 262 277 Chloroplast PY/<in
AraiphZIP28 70 7942.47 10.44 41.33 111.57 0 58 12 Mitochondrial /KT
AraipbZIP29 146 16384.81 5.78 53.54 88.97 1 95 50 Chloroplast K PE
AraiphZIP30 433 46753.92 7.14 60.26 68.52 4 126 303 Nuclear FKME
AraipbZIP31 159 17517.58 5.44 64.37 72.58 0 71 88 Nuclear FKIE
AraiphZIP32 447 4964451 8.03 61.79 62.93 26 120 301 Nuclear Sk
AraiphZIP33 382 42127.60 7.69 60.80 55.45 10 88 284 Nuclear FKME
AraipbZIP34 106 12215.93 10.86 95.71 60.66 6 57 43 Chloroplast Kt
AraipbZIP35 287 31390.01 7.11 47.23 64.53 5 90 192 Chloroplast FKPE
AraiphZIP36 331 35985.94 5.94 51.20 60.82 8 114 209 Chloroplast  3E7k#k
AraipbZIP37 230 26622.67 9.42 38.03 77.57 3 123 104 Nuclear PY/<in
AraiphZIP38 164 18889.34 7.10 64.41 69.63 3 94 67 Nuclear Sk
AraiphZIP39 346 36764.10 6.87 48.09 60.87 10 90 246 Nuclear FKME
AraipbZIP40 431 46893.84 6.01 61.68 57.56 0 120 311 Nuclear KM
AraiphZIP41 352 39546.28 8.65 62.81 73.12 15 88 249 Nuclear Sk
AraiphZIP42 331 37397.60 5.38 70.26 66.31 4 97 230 Chloroplast 3£k #k
AraipbZIP43 295 32704.73 8.95 55.78 77.12 6 104 213 Chloroplast Kt
AraiphZIP44 331 37018.61 8.63 58.02 80.00 3 209 119 Nuclear Sk
AraiphZIP45 495 54071.98 6.49 51.39 67.80 13 131 351 Nuclear FIKME
AraipbZIP46 456 50968.95 6.34 46.34 78.38 8 211 237 Nuclear PY/<in
AraiphZzIP47 457 51594.36 6.55 50.57 93.04 77 172 208 Nuclear K PE
AraiphZIP48 356 40354.15 6.63 54.41 88.88 2 195 159 Nuclear FKME
AraipbZIP49 445 48140.92 9.59 51.40 60.94 11 99 335 Nuclear KM
AraiphZIP50 329 35743.14 5.45 46.17 54.86 16 72 241 Nuclear Sk
AraiphZIP51 263 29147.33 9.41 54.32 86.46 8 97 158 Chloroplast FIKME
AraipbZIP52 327 35139.44 5.11 40.56 66.79 0 116 211 Nuclear FKIE
AraipbZIP53 800 86979.07 5.89 48.43 67.01 73 105 622 Nuclear SRR
AraiphZIP54 289 31674.40 5.26 56.38 49.31 7 59 223 Nuclear FKME
AraipbZIP55 320 35189.75 9.24 48.95 69.03 7 83 230  Mitochondrial — 3E/K1E:
AraipbZIP56 433 48101.85 6.04 59.49 82.77 8 218 207 Nuclear KM
AraiphZIP57 308 34157.27 7.12 53.05 61.49 0 77 231 Nuclear FKME
SF-#4 Average 340 37579.99 7.04 55.92 70.81 9 116 214 — —
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Fig.6 The heatmap of bZIP gene family members using the transcriptional datasets
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