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Abstract: Objective To analyze bZIP gene family bioinformatics of Renshen (Panax ginseng), so as to provide theoretical basis
for the development and utilization of ginseng functional genes. Methods Using PlantTFDB database to predict ginseng bZIP
gene; The genetic family information and characteristics of ginseng bZIP were obtained through ExPASy website; The conserved
gene sequences of PgbZIP gene family were analyzed by MEME website; The phylogenetic relationship of PgbZIP gene family were
established by using MEGA software; PgbZIP expression analysis were conducted by TBtools software. Results The ginseng
genome contained 157 bZIP gene family members, of which 152 were located in the nucleus, and the remaining five were located in
the chloroplast and endoplasmic reticulum, respectively. The relative molecular mass was between 14 009.93 and 83 440.38, and the
isoelectric point was in the range of 4.53—10.05, the number of amino acids was between 120 aa—760 aa, except for PghZIP157, all
were hydrophilic proteins. The expression level of PgbZIP131 under drought stress was 83.47; the expression level of PghZIP99 was
the highest under root (119.82) and salt stress (117.86) conditions, respectively; the expression level of PgbZIP117 in leaves was
48.54; the highest expression level of PgbZIP106 in flowers was 79.55; The highest expression level of PghZIP118 in mature fruits
was 119.32; the highest expression level of PghZIP101 in immature fruits was 65.32. Conclusion It is speculated that PghbZIP99
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has similar functions to the homologous gene AtbZIP1I, and can regulate root meristem activity; PghZIPI131 has the highest

expression under drought stress conditions, and it is speculated that PghZIP131 has an important regulatory effect on drought stress;
A subfamily members ABF2/AREBI, ABF3, ABF4/AREB?2 is involved in the regulation of drought stress and salt stress. It is
speculated that PgbZIP74, PgbZIP132, PgbZIP122 and PgbZIP112, which have a homologous relationship with members of

subfamily A, have similar regulatory effects under drought stress and salt stress.
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PLAN I EALAE A L i%, PgbZIPS. PgbZIP116 =&  PgbZIP157 4N N1i{E; PgbZIP5. PgbZIP115.
RLFEM 44K, PgbZIP11. PgbZIP79. PgbZIP130  PgbZIP126 HIARFaE REUNT 40, NFEEA,
EMAENF M, EARBKE (GRAVY) B HARNAEEEA.

F 1 A2 bZIP ERFREESTIFE

Table 1 Information and characteristics of ginseng bZIP gene family

HRATE ERFS ARERH BEREE MEXSTRE S EAREKNE  THRES  ETR R

PghZIPl  Pg_S0015.2 58.51 420 4735891 6.49 -0.838 2 % 67.62
PghZIP2  Pg_S0054.5 54.53 407 46 070.72 6.10 -0.814 Eiiliions 71.43
PghZIP3  Pg S0157.1 58.83 326 36 432.05 8.65 -0.489 Eiiliions 86.01
PgbZIP4 Pg_S0161.29 61.53 204 21 865.75 10.05 —0.750 Eiiliions 61.23
PgbZIP5 Pg S0185.1 34.06 167 18 520.47 9.85 -0.278 T EEEN 87.07
PgbZIP6  Pg_S0227.32 47.51 363 40718.14 6.94 —0.886 iiliion e 57.36
PgbZIP7  Pg_S0266.17 66.62 370 40 533.44 5.57 -0.791 I i% 61.03
PgbZIPS Pg_S0270.1 57.84 455 49 459.83 6.20 -0.753 iiliion e 64.15
PghZIP9  Pg S0292.41 4538 337 37 695.69 7.75 -0.736 Eiiliions 74.07
PgbZIP10 Pg_S0431.25 52.73 330 36 872.61 8.34 -0.814 Eiiliions 69.73
PgbZIP1l Pg_S0431.5 45.94 756 82233.39 6.04 -0.632 P ) 63.43
PgbZIPI2 Pg S0447.7 53.33 383 41 604.95 6.24 —0.840 iiliione 58.36
PgbZIP13 Pg_S0500.34 41.00 201 23 151.38 9.52 —0.040 iiliione 97.01
PghZIP14 Pg_S0602.25 41.57 361 40739.21 6.09 -0.419 2 M k% 83.88
PgbZIP15 Pg_S0624.19 61.24 155 17 986.09 7.91 -1.008 2 M k% 64.84
PgbZIPI6 Pg_S0659.10 55.99 460 5172491 7.06 —0.482 iiliion e 75.57
PgbZIP17 Pg S0662.38 60.81 504 55852.42 6.88 —0.586 iiliion e 74.42
PgbZIPI8 Pg_S0662.40 51.29 331 37 878.63 6.37 —0.888 Eiiliions 64.20
PgbZIP19 Pg_S0662.43 55.77 120 14 009.93 9.64 -0.828 iiliione 70.75
PgbZIP20 Pg_S0684.28 52.33 316 35490.07 4.63 —0.456 iiliione 88.83
PghZIP2] Pg S0687.1 50.70 169 18223.94 5.94 -0.691 2 M k% 64.67
PgbZIP22 Pg_S0741.16 45.63 763 83 440.38 6.28 —0.487 2 M k% 75.48
PgbZIP23 Pg S0741.38 58.46 430 47 802.18 6.85 —0.658 iiliion e 69.70
PghZIP24 Pg S0745.21 67.29 376 42 193.55 7.82 -0.891 Eiiliions 63.40
PghZIP25 Pg S0762.19 64.29 376 40 738.81 572 -0.649 Eiiliions 65.48
PgbZIP26 Pg_S0788.3 42.22 133 15 153.85 9.57 -0.377 iiliione 87.29
PgbZIP27 Pg S0872.6 72.64 183 20 453.58 6.59 -0.997 iiliione 51.86
PgbZIP28 Pg_S0884.1 51.76 287 31741.48 6.67 -0.206 2 M k% 79.16
PgbZIP29 Pg_S0889.61 39.65 255 27 585.92 8.95 —0.634 2 M k% 76.94
PgbZIP30 Pg_S0905.1 34.61 275 29 893.27 5.86 —0.683 iiliion e 64.18
PgbZIP31 Pg_S0938.9 51.10 295 33 135.47 472 —0.467 Eiiliions 86.88
PghZIP32 Pg S0967.27 73.70 252 28 878.75 9.91 -0.616 Eiiliions 73.45
PgbZIP33 Pg S0981.15 49.66 401 42 806.98 6.04 -0.818 iiliione 51.17
PgbZIP34 Pg_S0992.22 54.18 597 65 001.44 8.66 -0.727 iiliion e 61.68
PgbZIP35 Pg_S1022.2 44.72 199 21 669.62 6.15 -0.778 2 M k% 65.68
PgbZIP36 Pg S1055.27 52.27 290 33092.18 8.72 —0.890 iiliion e 63.55
PgbZIP37 Pg S1084.8 52.54 454 49 502.74 9.53 —0.649 iiliion e 72.80
PgbZIP38 Pg_S1097.32 69.39 143 16 053.83 6.96 —0.694 Eiiliions 55.24
PghZIP39 Pg S1144.2 56.85 435 46 958.29 9.11 -0.694 Eiiliions 65.49
PgbZIP40 Pg_S1164.6 63.11 172 20 021.32 6.16 -0.836 iiliion e 77.15
PgbZIP41 Pg S1176.14 59.02 412 43 666.80 5.86 —0.942 iiliion e 46.04
PgbZIP42 Pg S1222.1 50.03 337 38200.43 6.03 —0.433 Eiiliions 83.18
PgbZIP43 Pg S1241.2 49.28 135 15 270.99 5.91 —0.696 iiliion e 57.78
PgbZIP44 Pg S1242.23 68.08 338 37 650.93 5.89 -0.715 iiliion e 67.87
PgbZIP45 Pg_S1290.35 6291 441 48 732.35 7.15 —0.655 Eiiliions 68.82
PgbZIP46 Pg_S1338.20 56.04 589 65153.92 6.35 -0.527 Eiiliions 76.53
PgbZIP47 Pg S1348.10 64.93 363 39935.99 5.82 —0.796 iiliion e 64.10
PgbZIP48 Pg_S1349.1 60.00 132 15 826.01 9.46 -0.883 Eiiliions 74.55

PgbZIP49 Pg S1389.33 51.30 408 43 739.04 6.19 ~0.884 G0k 49.80
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PghZIP50  Pg_S1420.1 56.60 460 50 405.53 9.41 -0.707 4 % 71.17
PgbZIP5]  Pg_S1456.2 47.49 267 28 784.60 6.24 -0.675 Y A% 64.31
PghZIP52  Pg_S1457.13 59.96 294 33 033.72 6.27 -0.906 4 % 61.77
PghZIP53  Pg S1511.2 60.71 397 44 477.49 7.71 -0.577 4 % 80.83
PgbZIP54  Pg_S1514.6 51.14 295 32949.18 4.66 —0.474 Y A% 86.54
PgbZIP55  Pg S1544.5 49.31 350 39 660.19 6.68 -0.405 Y A% 88.69
PghZIP56  Pg_S1552.25 61.41 345 37 802.02 5.59 -0.731 4 % 67.39
PghZIP57  Pg_S1563.18 55.94 188 21978.33 5.88 -0.973 4 % 64.84
PghZIP58  Pg_S1565.1 59.00 343 38 577.77 9.00 -0.678 Y A% 79.91
PghZIP59  Pg S1583.14 60.74 168 18 710.59 9.69 -1.162 4 % 52.92
PghZIP60  Pg_S1622.4 61.69 292 32 892.64 6.27 -0.887 4 % 62.53
PgbZIP61  Pg_S1649.2 48.09 350 39 141.39 6.57 —0.847 Y A% 60.60
PgbZIP62  Pg_S1650.5 55.00 208 23519.51 9.54 -0.853 Y A% 69.47
PghZIP63  Pg_S1658.20 46.07 480 52 700.00 5.62 -0.471 4 % 74.83
PgbZIP64  Pg S1668.14 55.72 172 20 028.35 5.62 -0.734 Y A% 79.42
PgbZIP65  Pg_S1678.9 43.54 168 19 224.61 7.99 -0.878 Y A% 58.86
PghZIP66  Pg_S1679.41 54.56 155 17 984.11 6.52 -0.954 4 % 66.71
PghZIP67  Pg_S1693.26 69.15 210 24377.30 8.54 -0.851 4 % 67.24
PgbZIP68  Pg_S1717.6 61.71 424 46 545.54 6.13 -0.793 Y A% 64.25
PgbZIP69  Pg S1721.9 58.44 512 56 857.38 6.81 -0.516 Y A% 73.01
PghZIP70  Pg_S1800.1 61.37 357 3942448 9.07 -0.437 4 % 84.31
PgbZIP7]  Pg_S1864.1 59.71 498 55 340.85 6.86 -0.524 Y A% 73.45
PghZIP72  Pg_S1869.7 57.83 508 55745.97 8.39 -0.507 Y A% 76.22
PghZIP73  Pg_S1900.3 67.68 158 1729421 9.64 -1.116 4 % 64.24
PghZIP74  Pg_S1915.17 51.35 441 48 531.72 9.72 -0.723 4 % 67.71
PgbZIP75  Pg_S1933.5 69.92 355 40525.18 7.32 —0.885 Y A% 68.73
PghZIP76  Pg_S1993.28 51.70 218 24 386.15 4.53 -0.621 4 % 88.01
PghZIP77  Pg_S2000.11 68.26 469 50 995.10 6.43 -1.158 4 % 4520
PgbZIP78  Pg_S2014.5 60.49 175 20 042.41 5.72 —0.786 Y A% 61.43
PghZIP79  Pg S2057.25 46.09 752 81 850.90 6.36 -0.657 B Y 63.51
PghZIPSO ~ Pg_S2057.3 53.65 330 36 880.53 7.10 -0.808 4 % 70.61
PghZIPSI ~ Pg_S2086.3 53.42 370 41 530.80 5.96 -0.751 4 % 79.95
PgbZIP82  Pg_S2109.1 44.63 267 28 731.58 6.71 -0.633 Y A% 64.31
PghZIP83  Pg S2176.1 63.20 248 27929.96 9.20 -1.026 4 % 54.84
PghZIP84  Pg_S2176.2 66.76 237 26 141.14 6.35 -0.705 4 % 62.32
PgbZIP85  Pg S2207.24 53.16 162 18 637.77 6.29 -0.916 Y A% 61.48
PgbZIP86  Pg_S2245.41 37.05 297 32562.61 5.74 -0.513 Y A% 71.85
PgbZIP87  Pg S2306.2 4770 471 51 983.50 6.40 -0.490 41 H k% 75.20
PgbZIP8S ~ Pg S2466.1 60.02 177 19 957.38 8.38 —0.802 Y A% 72.66
PgbZIP89  Pg_S2496.20 52.98 497 53 511.61 6.40 -0.710 Y A% 63.08
PgbZIP90  Pg S2533.2 61.03 158 17 289.10 8.96 -1.124 41 f k% 59.94
PgbZIP9]  Pg S2631.10 35.49 278 30 366.92 5.39 —-0.564 41 H k% 73.67
PghZIP92  Pg S2754.4 61.25 356 39287.31 9.07 -0.423 Y A% 86.74
PgbZIP93  Pg S2757.5 62.81 161 17 636.52 9.68 ~-1.115 Y A% 59.44
PgbZIP94  Pg S2874.4 74.01 355 40 591.35 8.48 -0.872 41 H k% 71.21
PgbZIP95  Pg S2936.24 68.68 375 41 992.32 7.81 -0.910 41 f k% 62.53
PgbZIP96  Pg S2971.33 58.31 140 16 833.14 9.89 -1.040 41 M % 58.57
PgbZIP97  Pg_S2990.2 65.34 198 22 967.38 5.64 -0.968 Y A% 69.13
PgbZIP98  Pg S3098.21 56.62 423 44 644.97 6.24 -0.891 41 f k% 45.56
PgbZIP99  Pg S3109.17 57.25 187 21425.13 5.72 -0.710 4 % 61.66
PgbZIP100 Pg S3138.21 58.00 259 28290.96 6.38 -0.568 Y A% 73.40
PghZIP101  Pg S3210.1 42.64 300 33 871.75 7.72 -0.858 Y A% 64.07
PgbZIP102 Pg_S3210.2 52.10 331 37937.73 7.02 —0.883 Y A% 64.17
PghZIP103  Pg_S3210.5 59.94 570 63 743.43 8.27 -0.639 4 % 73.18
PgbZIP104 Pg_S3356.14 51.39 410 43 461.26 7.82 -0.768 Y A% 60.05
PgbZIP105 Pg_S3402.1 52.12 361 40 840.44 6.62 —0.445 Y A% 81.16
PghZIP106 Pg_S3475.1 56.48 154 17 766.85 9.00 -0.882 4 % 67.79
PghZIP107  Pg_S3530.9 59.42 198 22 184.80 6.12 -0.586 4 % 81.87
PgbZIP108 Pg S3584.3 73.99 143 16 078.92 6.96 —0.677 Y A% 57.97
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PgbhZIP109 Pg S3713.11 50.82 381 41 675.05 7.15 -0.890 41 M #% 55.07
PghZIP110 Pg S3761.22 56.08 140 16 903.23 9.78 -1.041 Y A% 60.64
PgbZIP11] Pg S3793.12 63.10 196 22 988.35 5.38 -0.996 41 f k% 68.62
PgbZIP112 Pg S3822.7 57.94 473 51 423.34 9.47 -0.808 41 f k% 62.92
PgbZIP113 Pg S3965.3 68.63 373 41 965.38 6.91 -0.882 41 M % 67.53
PghZIP114 Pg_S3972.17 49.80 145 16 581.90 6.83 -0.621 41 M k% 77.38
PgbZIPI15 Pg S4014.3 29.06 173 19 343.25 9.71 —0.855 41 f k% 74.34
PgbZIP116 Pg_S4095.2 47.28 124 14 560.14 9.96 -0.310 AN 109.35
PgbZIP117 Pg_S4149.22 61.88 201 22392.45 9.43 -1.229 4 % 53.43
PghZIP118 Pg_S4243.9 54.21 405 44 241.75 8.91 -0.660 4 M k% 66.72
PgbZIP119 Pg S4262.1 61.03 430 47316.49 5.97 -0.796 41 f k% 61.98
PgbZIP120 Pg S4269.13 74.63 181 21314.76 5.76 -1.069 41 H k% 58.12
PghZIPI12] Pg S4313.6 58.41 262 28 615.27 6.38 -0.594 41 M % 70.00
PghZIP122 Pg S4339.14 48.90 431 47251.40 9.93 -0.654 Y A% 72.44
PgbZIP123 Pg S4395.12 53.78 148 16 660.05 5.86 -0.468 41 f k% 84.79
PgbZIP124 Pg S4396.2 67.99 143 16 757.57 6.85 -1.038 41 f A% 70.21
PghZIP125 Pg S4399.14 63.30 585 63 955.57 6.49 -0.889 41 M % 56.75
PghZIP126 Pg S4487.17 34.75 503 55424.48 5.92 -0.502 41 M % 82.56
PgbZIP127 Pg S4538.5 70.38 332 37 149.37 5.69 -0.702 41 H k% 69.10
PgbZIP128 Pg S4558.9 57.67 430 46 244.09 7.13 -0.451 41 H k% 75.98
PgbZIP129 Pg S4560.1 67.68 158 17 294.21 9.64 -1.116 4 M k% 64.24
PgbZIP130 Pg S5054.5 44.41 760 82 976.87 6.41 ~0.474 T ) 76.04
PgbZIP131 Pg S5056.15 46.43 165 19 081.59 7.97 -0.778 41 H k% 65.09
PgbZIP132 Pg S5119.7 51.96 455 49 188.09 9.55 —0.687 41 f k% 67.34
PgbZIP133 Pg S5377.8 52.40 599 67 037.19 6.96 -0.458 41 M % 82.40
PghZIP134 Pg S5433.3 55.69 738 82292.52 6.22 -0.571 41 M % 84.76
PgbZIP135 Pg S5459.9 4527 337 37732.70 8.91 -0.774 41 f k% 72.61
PgbZIP136 Pg S5706.5 59.19 416 44 286.79 6.85 -0.906 41 H k% 49.78
PgbZIP137 Pg S5740.1 54.95 350 38 978.34 6.47 -0.799 Y A% 62.80
PghZIPI138 Pg S5923.4 76.20 181 21334.80 6.08 -1.091 41 M k% 55.41
PgbZIP139 Pg S5950.2 61.99 428 46 996.16 6.13 -0.766 41 f k% 66.17
PgbZIP140 Pg S6373.13 51.54 146 16 678.09 5.88 -0.491 41 H k% 82.12
PgbZIP141 Pg S6384.1 48.61 228 26 002.99 7.76 -0.836 41 M % 71.36
PghZIP142 Pg S6487.2 47.57 217 24 484.46 4.86 -0.725 41 M % 71.06
PgbZIP143 Pg S6962.7 42.40 150 16 944.16 9.67 -0.893 41 f k% 75.53
PgbZIP144 Pg S6989.2 63.41 480 53261.11 6.75 -0.589 41 H k% 76.60
PgbZIP145 Pg S7104.3 55.65 134 16 071.33 9.26 -0.775 41 M % 76.34
PgbZIP146 Pg S7270.1 56.17 429 46 062.94 5.72 -0.674 41 M % 65.08
PgbZIP147 Pg S7308.6 60.17 264 30227.38 8.90 -0.450 41 f k% 86.82
PgbZIP148 Pg S7466.4 52.08 347 38 743.10 6.57 —0.786 41 f A% 62.51
PgbZIP149 Pg S7481.1 56.91 188 22 061.47 5.97 -0.953 41 M % 64.84
PgbZIP150 Pg_S7605.1 57.79 310 33984.75 5.44 -0.739 Y A% 64.90
PgbZIP151 Pg S7607.4 37.69 683 74 548.78 5.43 —0.404 41 H k% 78.93
PgbZIP152 Pg S7879.1 51.68 553 62 308.29 6.31 —0.742 41 f A% 60.85
PgbZIP153 Pg S7902.3 4338 345 39 151.50 6.33 -0.423 41 M % 87.74
PgbZIP154 Pg S8145.1 57.82 144 16 252.43 5.55 -0.388 41 M % 83.96
PgbZIP155 Pg S8377.4 55.53 205 22112.92 7.85 -0.561 41 H k% 63.80
PgbZIP156 Pg S8457.2 58.36 428 47 632.03 6.34 -0.617 41 f k% 70.07
PgbZIP157 Pg $8780.1 55.31 231 26 390.05 9.51 0.002 ok 108.44

32 AZbZIP KiERTFEFSH

10 M, 7358 A By C. Dy E. F. G,

i MEME Mg A2 bZIP & R
J¥, AIHD PgbZIP HIERSFEIFANECN 1~6 4.
Motif9 R7E A Wik AEE— /N5y D WA 5 i
HA 6 METFIEF: Motifs RIFAET 1. E XK,
PgbZIP F1HJ5 45 Motifl, H/b¥ PgbZIP /i it R
EF Motifl, WA 1.
33 A bzIP BERFRENRGHL X R

NS 157 A bZIP EAMLEEIFH 74 45
T RGN R (Bl 2) , bZIP KiEa N

H. 1THS, He A WiEFHE 33 MAS bZIP &
By B WEFRREA 2 MR PgbZIP53 .
PgbZIP144; C WjEH S 12 4> PgbZIP Hi; D
WkR&4 22 4> PgbZIP i 5i: E WiEH&A 15
A PgbZIP fibt; F VR EH 4 A PgbZIP i :
PgbZIP151. PgbZIP91. PgbZIP86. PgbZIP30; G
TR A 8 A PgbZIP fiii; HEH&A 10 4
PgbZIP pi is 1R EH 16 Mt S WREH
35 MR, REA NS BZIP RN Z % .
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Fig.1 Ginseng bZIP protein Motif and Motif analysis



© 2792 -

FED 2022E5F $53% B9W  Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 9

2 ABHHETT bZIP BRETFHARZLEM
Fig. 2 Phylogenetic tree of Ginseng and Arabidopsis bZIP transcription factors

34 A% bzIP EEEEYAEREFHRE

8IS TBtools FRAFHIVEREL, X bZIP FERI KB
FALHAT T W 3, KB PgbZIP69. PgbZIP118
TERGARSEh RIA B R R, PebZIP118 Fiki Wi,
PgbZIP10] FERAAR L FEE = PgbZIP106
HEAE T RIA IR PgbZIPS5. PgbZIP106 /EAR#
KBS PgbZIP99 TERRAIER G 264 T HIRIA
&, PgbZIP78 1E hWhia T K15 & 8 &
PgbZIP131 £+l N RIL T .
4 g

bZIP 2 —RSH5EYEK. EMSI LY
BRI T, EEE 2 MK 3 o, ASHh
PgbZIP99 TERHHIRIEE I F, {EEMIEF R
IR, HHFEIRMPLE I REE AbzIPl]
AT o A AU PE SR AE K M Thae s, e
HAE PgbzIP99 th B A il 5 1E Hl . AbZIP47
(TGAI) . AthZIP20 (TGA2) . AtbZIP22 (TGA3) «

AtbZIP57 (TGA4) . AtbZIP26 (TGAS) . AtbZIP45
(TGA6) N T+ TGA Wk, MHEAERSS
TR V428126271, AN I [RIYE BN PgbZIP105
PgbZIP42. PgbZIP3. PgbZIP92 A5 AAHIZhfE -

EAEYPIEARET RMbE . Sk, KRG
26128], Yoshida Z51291% Bl bZIP 555 R T X PridivE A
HENEH . PgbZIP13]1 T R Whia & M RILE &K
w1, PgbZIP131 J& T S Wik, WX LAY ia
HERI R, H AtbZIP44 75T Rl K15 &
FLAE A B, PgbZIP13]1 Y5 AtbZIP44 [R5 FE
K, H#EM PgbZIP131 £ NS EBIFALEF .

ABA fEHEMIAEK K B PO SEiE K
BAEHBY, A IT bZIP K ABF2/AREBI
(AthZIP36) . ABF3 (AthZIP37) . ABF4/AREB2
(AthZIP38) E#H S5 ABA. #hha. T M.
O 38 % B2, PobZIP N 51 PgbZIP74
PgbZIP122. PgbZIP132 5 NFYRELE, HAE#h
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B3 A% bpzIP EREEYTEREMIEMEEM THRIAN T

Fig.3 Expression analysis of ginseng bZIP gene in different plant organs and under non-stress conditions

e & P RSB &, W PgbzIP74 |
PgbZIP122. PgbZIP132 W] Rt 5 h Wi ¥% .
AthZIP1 %T #5 Wy 18 A 858 I N BY, PgbZIP99
PgbZIP78 1t hhia s T RRE ER G, N
ENS a4 N R EE/EM . Fujita 582K
A TTH ) ABRE 456 R XKt ABRET K
W ABA {55, HiSREE FRHL PR, W
bZIP W 5TAE ABA AL NS A MV o 1) Rl 3 308
®= B, g5E K 3 KL PgbZIP B PgbZIP74
PgbZIP132. PgbZIP122. PgbZIP112. PgbZIP50.
PgbZIP37 FikEAEM . 16, TRWra Fekdhpria
BN, HEN PebZIP 7 ABA 4EFE T A AR
e, Z25ANSMEKKE.

Wit NS bZIP FEH KR AYE B35,
XATRES 5 NSAEEDNER) bZIP BT IIRE
TR, NIRAWEF PgbZIP JER AL T-HEAE, A
P ERER NS IR AAR TR 2 LA S 24 Vs 1 1 2 i

PR FH A O HR R o
RBAR FIAEH ) F AT EA B R

&3k

[1] XI#i. DREBs. bZIP #:3%[A T 5EYHF Y0 7Lk R
[7]. WAL, 2013, 54(1): 98-102.

[2] ki, BRJEIE, MIESF, 5. AP bZIP #REFHEEE
AgbZIP16 [sEm oA (7). M)A 4R, 2019,
55(12): 1817-1826.

[3] ELR. FW bzIP FiEFER A E R & C T
FK I CsbZIP6 F1 CsbZIP4 HITHREVIL A #T [D]. dbat:
hELR VR, 2016.

[4] Jakoby M, Weisshaar B, Droge-Laser W, et al. bZIP
transcription factors in Arabidopsis [J]. Trends Plant Sci,
2002, 7(3): 106-111.

[5] TN, Hp1E bZIP B F A BRI 4 58 KA [D].
T WARLRNKE, 2020.

[6] wokt, MRlghs, BN, . 164 bZIP IR Rk &3 A
U5 R PTRRIB N [7]. IR AE TR ], 2020,



© 2794 -

FED 2022E5F $53% B9W  Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 9

(8]

9]

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

21(1): 174-191.

FEIR. N bZIP sk K 7 R e 255 & K PTdiAe
RERPIIREWI T [D]. ik WHIERMEHR 2,
2016.

M, BEUK, Tl 55 & bZIP R T RN
EE RN ). M SR ELEY R, 2014,
20(5): 767-774.

Droge-Laser W, Snoek B L, Snel B, The
Arabidopsis bZIP transcription factor family-an update
[J]. Curr Opin Plant Biol, 2018, 45(Pt A): 36-49.

Kang J Y, Choi H I, Im M Y, et al. Arabidopsis basic
leucine zipper proteins that mediate stress-responsive
Plant Cell, 2002, 14(2):

et al.

abscisic acid signaling [J].
343-357.

Bensmihen S, Rippa S, Lambert G, et al. The homologous
ABI5 and EEL
antagonistically to fine-tune gene expression during late
embryogenesis [J]. Plant Cell, 2002, 14(6): 1391-1403.
Lara P, Ofiate-Sanchez L, Abraham Z, et al. Synergistic

transcription ~ factors  function

activation of seed storage protein gene expression in
Arabidopsis by ABI3 and two bZIPs related to OPAQUE2
[7]. J Biol Chem, 2003, 278(23): 21003-21011.

Fletcher J C. The ULTRAPETALA gene controls shoot
and floral meristem size in Arabidopsis [J]. Development,
2001, 128(8): 1323-1333.

Shen H S, Cao K M, Wang X P. A conserved proline
residue in the leucine zipper region of AtbZIP34 and
AtbZIP61 in Arabidopsis thaliana interferes with the
formation of homodimer [J]. Biochem Biophys Res
Commun, 2007, 362(2): 425-430.

Wik, BRREIE, B@F, & K bZIP FF TR
AgbZIP16 ISR N 4B [J]. MDA FE 4R, 2019,
55(12): 1817-1826.

Frme, SKIERL, XZERH, 55 RIRETE bZIP BER KRN
BE. ML EERIE éﬂﬁ [J]. EokRLEE, 2017, 34(8):
1635-1648.

Wi, & 7). NS =ZaE A i i AR v
MG AER (1], T EBATZY, 2016, 18(1): 36-55.
TEWE, hEs, TEX, & ASKITTNTIEA
RYEAT [J]. BRSO, 2019, 28(9): 1679-1682.
MIR#E. NS TOES TR X HERA ). £
BEH A&, 2008, 15(34): 41-43.

SUNGE, WHEME, I, % ASER Re SHHERRK'E
P K BB I R E F IBLAEIE T (0], AR 2 LR 2
k78, 2010, 27(2): 342-347.

kAW, TkERR, BRRUE, & AS BT

Rgs BE 542

[22]

[24]

[26]

[29]

[30]

[31]

B e 4T Hep G2 8 5 R X 448 B R AL TR A 28 g
PERPLEIBETT [7]. "PEE25544R, 2020, 48(10): 16-20.
AR, FME, XIBeE, %5 AZ 2% Luminal B
JidE H Fas. FasL FRIAACPIIRZI (] LT hEEARE,
2020, 47(10): 185-189.

RERPH, VPR, B, % NSRS EEMAL
o B FAEE A R 7 T Bt SO R (0] H AR T
Mk, 2019, 49(3): 193-198.

BEN. FMAS bZIP e F R TR KRG %
PgbZIP48-3 LK INEEMAVIL AL [D]. KFHF: FHE
WK EE, 2020.

Weiste C, Pedrotti L, Selvanayagam J, et al. The
Arabidopsis bZIP11 transcription factor links low-energy
signalling to auxin-mediated control of primary root
growth [J]. PLoS Genet, 2017, 13(2): €1006607.
Kesarwani M, Yoo J, Dong X N. Genetic interactions of
TGA
pathogenesis-related genes and disease resistance in
Arabidopsis [J]. Plant Physiol, 2007, 144(1): 336-346.

H X, skEE, RE, 5. W% TGA ¥ F 71 7t it
& 0] RERIEE, 2016, 49(4): 632-642.

FoK, FEEE. TR @R AR A TR
KETHRIMERE [ mWEFRSIEE R, 2017,
23(6): 1565-1574.

Yoshida T, Fujita Y, Sayama H, et al. AREB1, AREB2,
and ABF; are that
cooperatively regulate ABRE-dependent ABA signaling

transcription  factors in the regulation of

master transcription factors
involved in drought stress tolerance and require ABA for
full activation [J]. Plant J, 2010, 61(4): 672-685.
Weltmeier F, Rahmani F, Ehlert A, et al. Expression
patterns within the Arabidopsis C/S1 bZIP transcription
factor network: Availability of heterodimerization
partners controls gene expression during stress response
and development [J]. Plant Mol Biol, 2009, 69(1/2):
107-119.

Sun X L, Li Y, Cai H, et al. The Arabidopsis AtbZIP1
transcription factor is a positive regulator of plant
tolerance to salt, osmotic and drought stresses [J]. J Plant
Res, 2012, 125(3): 429-438.

Fujita Y, Fujita M, Satoh R, et al. AREBI is a
transcription activator of novel ABRE-dependent ABA
signaling that enhances drought stress tolerance in
Arabidopsis [J]. Plant Cell, 2005, 17(12): 3470-3488.
Choi H I, Hong J H, Ha J O, et al. ABFs, a Family of
ABA-responsive element binding factors [J]. J Biol
Chem, 2000, 275(3): 1723-1730.

[riEsmit o)



