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Abstract: Licorice, one of the most commonly used medicinal materials in China, grows mainly in arid and
semi-arid regions and has important economic and ecological values. Basic leucine zipper (bZIP) transcription
factors in plants play an important role in regulating biological or abiotic stress responses, growth, and secondary
metabolite synthesis. bZIP transcription factors in the published whole genome database of Glycyrrhiza uralensis
were identified using bZIP sequences found in Arabidopsis thaliana genome as reference, and ABA-dependent
bZIP genes were identified by using [llumina high-throughput sequencing. The physical and chemical properties,
structure of the encoded proteins, and the gene expression patterns with exogenous ABA stress were analyzed. A
total of 69 bZIP transcription factor genes were identified in G. uralensis, named Gubzip1-69, and they were divided
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into 10 subfamilies (A-1 and S) according to their similarity to bZIPs of A. thaliana. By calculating the relative

expression levels of the 69 GubZIPs genes under different concentrations of exogenous ABA stress, genes that may
be involved in the regulation of ABA signaling pathways were identified, namely GubZIP1, GubZIPS5, GubZIPS,
GubZIP30, GubZIP33 and GubZIP56. The results of expression pattern analysis of these GubZIPs genes under
exogenous ABA stress showed that the expression pattern of GubZIPs genes changed significantly with 50 mg-L"'

ABA. The relative expression levels of these genes decreased 3 h after treatment, and gradually increased 6 h after

treatment. Except for GubZIPS, the relative expression levels of these genes were significantly increased after

12 h. Further research on the function of bZIP transcription factors of G. uralensis and elucidating their regulatory

mechanisms should be of interest and will provide a scientific basis for cultivating high-quality cultivars of

G. uralensis through molecular breeding methods.
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FEMWAERK SR PRSI EZEWEN. ABAR /{2
M Il AL, i BE S I N IR G RS S S DU S
b R ) EL AR 4 22 5 T 42 AR AR P 5 R
BT ABASCE — AT RS, R i o &
LRI, XKUY ABA 5H BEMERC AR R Y)
FHRM, ABAE SiREB®RAE R N ERMED T
1, TEZHESE 7 HxBE FHgERNNS Y.
A HE 5T AR T8 B3 1 57 % B BB (basic leucine zipper,
bZIP) ¥ sk 7 BEW B I 2 5 ABA {5 5 ¥ 5 18 % K
ARG = A . Zhang S5 T [ B ABA
S H E R AW S LS, K H 100 pmol- L™ )
ABA Wb BEHEAEE (Artemisia annua) TR, XUR 6 R
25 2R R ABA RE 3 58 B AL 7 bZIP %k R 1
AabZIP1 Xf H 7 R & M 18 (1 5% B g A (5] 4DS.

CYP714VI1 JA3 &) T W ¥ sk, 0 BLAE AabZIP1 ¥ 5 4]
TIPS RIS HEE RS BRI N0 s A0S Mk
5 B i ABA %2 1k B (1 AaPYL9, & W] AabZIP1 1] 7
ABA GG T = R R B S ER . 5T
9L (Taraxacum brevicorniculatum) W 7] /NE IR RL F
H [ (SRPP) W] 7E 5 KL+ 45 1 Fa g AR SRAE R & ik
vk 5 B MY, Fricke 25U 5T & B0 A 3R A 9
bZIP ¥ 5% K -1 A Y0 2 % i 7% TbbZIP1 W] 5 ThSRPPI
DR JE B DO I =G A 7o (e e M 45 5, ABA fiE
{33 ThbZIP1 F1 ThSRPP %5 [K [¥] 32 1k, TbbZIP1 % 5%
TAE ABA {5 5 ¥ G i 42 P 1E W) 8 42 ThSRPP1 FE A 1)
B, T2 R ARG IR )6 . bZIP % 5 K -+ B
£ (basic) X 5L MR hi Bk (leucine zipper) [X PB4 14
B FLBRCE X v BE AR 5T, A T bZIP 25 M 301 N By,
SRR EE DX R ST BRI, A7 T bZIP &5 # 3 C ot
AR AR Bl X R At R =7 7 41 PR AH BL 1, Jakoby 25144
ARG TF I 75 A~ bZIP 5 KT (AOZIP) 70 N A~1F1S
10K R TGA R Fg I+ H i AH 5% (1) bZIP ¥
KT, R IR AR Y S, RN KRS & E
T, 45t 8 E NPR1 M 2 ZEAR AL B4R [R] TGA
EEAEH, DAk 4% 2500 AH 5C B K] PR ISRk, AT
TR A Y B B . Zhang 25O HEL A ST A AE 9T K
B, I bZIP ¥ 5% ¥ HYS FI HYH @i B e 5 1
AW BOSAE TE OCBREFE R DFR, R 3E 16 (4 3% 5 1
R . bZIP kK A JHAZ Y o An )iz X R
SEU BE S A SRR P BRI, HATCEZ &
SR ORI T bZIP S R, WTE KK (Zea mays)
A 40 A 2% 5 125 S bZIP B 5 A TR K FE (Oryza
sativa) 89 M. K & (Glycine max) 131 NP FH 3
(Solanum tuberosum) 65 MY MHEL (Nicotiana tabacum)
132 MR K (Medicago sativa) 57 NP, bZIP #%
S DR 75 R ) AR ) B AR A i a9 BT AR R B P
AR =) 58 T A B A AR A .
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ARG R AN 5] 9 JE ABA Ab FE (1) H B S 2 4
45 97 2 T Mochida 552V 2 ) H 54 2 K 4H Hdis, DA
PP 7 2 DR 4 b R D) bZIP B IR 7 51 N B IR, S
HH 5 bZIP $ 3 R 1 I AT M, vt B T R
bZIP % 3 A 7 Ty R WT 7T, 1) W L $ ML B 5E T
e Aill

M5 7%

SR MEERE T HRERETREE, &
o ] 2 222 B 24 P AL A0 AIT 5 P bR AR AR T 9 B e
S RMEY) H 5 Glycyrrhiza uralensis, $EUE AR AR AF T
o [ [ 2 R 4 B 25 R T SR B AR 2 A 0,25
50 mg L™ ) ABA S 9 4F A H L AR B A7 R AL
IFEAL RS 3, 6, 12 h SRR A dn, SLZITAN IR A H 7%
R, IR Ak A7 7E-80 °CUKAR % HI

S RNARREKREREMFE & RNA X
RNAprep Pure Plant Plus Kit il & (TIANGEN, DP441,
Hr ) 232 HL, DNase 14 2 23 B 5 K1 41 DNA J&5, R
4 1 iR ) A Tllumina 38 & W 77 °F & 2 7 RNA
MRz

HEDLZIPEREFEES S DRI RN
Hrp R B bZIP Z R 7 81 O 2 |, F) H] BLASTP
(the protein basic local alignment search tool) X 1 ¥ 3
DAL 1K) bZIP 2 (K R BEAT T BAERE N 1107 ) %5
5E, I HI DNAMAN # ' 2 BR U A 5 A, HI Apollo # A
XT 4 4 7 41 \DNA 3 81 FlLER B 5 7 41045 B kAT 1R
1E . F| ] Gene Structure Display Server (GSDS 2.0) 7£
28 T F (http://gsds.gao-lab.org/) 7 HT = 4544 . F|
ExPaSy W% (http://web.expasy.org/) I 7€ bZIPs 2 K&
FRHR oy TR (MW) BRI S5 A (P AR e 1R
H (1) AR W7 I F A (AT) AR K P &S 5 5L (GRAVY)
%5 P£ B¢ . Multiple Em for Motif Elicitation (MEME,
http://memesuite. org/) # I K iR H motifs, E {H /N F
1x107°, [ A} DNAStar Protean %X £f #¢ fi ff) Garnier-
Robson % Tl lll bZIP 4 5 & 1 1) — 2% 45 1), SWISS-
MODEL 7£ £k T. H. (https://swissmodel.expasy.org/inter-
active) Tl &% F1 = 2 45 #J, Pfam % 3% (http://pfam.
xfam.org/search/batch) % & bZIP 4 i) & 11 45 K435k .

bZIPs IR G & B 57 09 1 € bZIP F Kt
ok 2, M MAFFT 8AF 55 4008 71 A1 H 51 bZIP 42
KA F 7 AIEEAT LU, 9F R IQ-TREE B I T i
KR (ML) &SR & W, Bootstrap B &2 X EUN 1 000,

gqRT-PCR 3G iiE bZIP ¥% R E FEE RiE % H
PrimeScript™ II 1st Strand cDNA Synthesis Kit 3 71 £
H (TaKaRa, 6210A, H1[H) 1)Ut B, K RNA J #5515 5|

cDNA %8 1 %% . ¥ F Primer Premier 6 514 % i %¢ Y6 &
EOMEGIY (K1) PUH B cDNANER, actinfE R
W2 SE IR, N AR £ 1% B8 TB Green® Premix Ex Taq™
R4 (TaKaRa, RR420A, H1[H) 3B B &, 54 %
N E 3K, £ CFX96 Real-Time PCR Detection System
HEAT o ARIE A 2 CHE, SR 2 7 vt SR A 1)
AHXF R IL .

Table 1 The primers of six GubZIPs genes of G. uralensis used

for qRT-PCR
Gene name  Primer name Sequence (5 to 3")
GubZIP1 qbZIP1-F GCGTAATCGACGAAAGGAAGC
GubZIP1 qbZIP1-R TGAGGCGTGCATTCTCTTGA
GubZIP5 qbZIP5-F TATCGAACCGTGAATCGGCA
GubZIPS gbZIP5-R TCACCCATTTGGGCTCTCAG
GubZIP8 qbZIP8-F GCATCTCCTGGTGGAGCTTAT
GubZIP8 qbZIP8-R TTCAGCTGTTCCACCTGGTC
GubZIP30 qbZIP30-F  TAGCACCCACGGCTCTACAA
GubZIP30 qbZIP30-R  TCACTGGAGGTCCAAATGCT
GubZIP33 qbZIP33-F  GCATGCATTGAGACCGAAGC
GubZIP33 gbZIP33-R TAATGGGTTGCGTAGGGTGG
GubZIP56 qbZIP56-F CAGCAAGCAAGGGAGAGGAA
GubZIP56 gbZIP56-R  TTGGTACCACTGTTGCTCCC
Actin Actin-F CTTGCTGGCCGTGATCTAAC
Actin Actin-R GCAACGGAATCTCTCAGCTC

HERES

1 HEbLZIP£ERFBLEEREREHWSH

AW 5t LA 75 AN FE I bZIP B S R 5 L K] At ZIPs
NS, St bZIP % 5 K 4y 51 E b AT R
J O R A SR 2R B, SR e 3 69 N
bZIP % K 1 KR A, A %48 GubZIP1-69. R E
15 BT AebZIPs W [RIEARAL T, 432 10 /ST 5K,
I3 N A~T UL K S W SR, REAN I 55 56 [ 1) 465 44 A
RESAAE (B D). HPSURBERENEERZ, N
161 BWKEHH&ED, RA 14 . GubZIP44
GubZIP66 43 7] 5 48 B I+ o K 43 4 1) AtbZIP60 il
AthZIP62 JT 55N — 3, VA A U K%

X H 5 GubZIPs FE IR (1) 5 R 45 M HEAT 7 B o 4521
TR, X KR EE R 2 B N AT E K A
2R (K2). GubZIPs BRI N & FEE N 0~151
GURIE YNNG FHERZ, SEXRERD. GIEXR
R GubZIPS9 JE R S AN & THER Z, N 151
SWEEHBR T GubZIP45H 1 /N & T4, HAhIE K41
A NE T, FILFER GubZIP24 BB N 1. [Fl—
0 SR 1 K 22 Hs 3 B AR N & /A B P S5
X5 R0 E WA HER R R
2 GubZIPs EF IS E RIB M B & motif 544 43 1

5, X694 GubZIPs 3 IR (4 B4 M HEAT T 4
Wro 25 B EIR, FEPIHKE N 432~11 690 bp, & 15 %
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Figure 1 Phylogenetic relationships of bZIP genes of G. uralensis
and A. thaliana. A total of 69 GubZIPs from G. uralensis and 75
AtbZIPs from A. thaliana were included to construct maximum
likelihood (ML) tree. Node labels represent values for bootstrap
support

i X CDS K & 4 396~2 367 bp, GubZIPs & [ ¥ 41 11,
D 132~T788 ME IR, HEM > TR MW 4y 15.68~
85.39 kDa. Fi{ % Hi /5 PIME #F 4.97 #]10.18 2 [a], °F
¥1°47.26, 45 39 N A PLE /N T 7.00, 30 2 A 1Y
PI{H KT 7.00, ¥t ] GubZIPs & [ & J& 12 B Bl v 55 Ay
A7 . A GubZIP24. GubZIP43 F GubZIP56 & [
ARERRBIENT 40, MFae &, R NAREE
F o i W5 46 2 ATE 75 46.20~92.93 Z [H] ., X 48
GubZIPs 5 [ 5% J i 51 1) 5 SF ¥ 55 7K 4 48 3 GRAVY
BN SUE, B8R EE A (R 2).

FIFH MEME 7E 28 70 H 55 bZIP 55 [R5 i (1 {5
motif, 5 B I T 154 motif, 73 5] A motifl ~motifl5
(% 3). F& GubZIP20 #b, Fit A [ bZIP & 1 i #8 & A
motifl, Wi B motifl 7& H # bZIP & (i 1 /3 fii i), f#
SEVERR SR . AN A motif 78 8 157 41 1) 43 A AT it AT
ARG R T e 22 SR N 2%, — 2 motif R AF(E
KR E I 2 ] K R, motif14 & G F R 11, motif2.
motif5.motif6.motif7 Al motif8 /& D 5 454 (1), motif9
Flmotifl1 & A ZKFA 1, motifl 5 2 T kKA 1,
motifl0 R AF1E T I R A E ZK %, motif12 RFAET G
FWE B FEM S Ko Rl — K FT & A [ motif
w AL, SCRE T eI E DI R (E3).

3 HEDLZIPHRREAREKESH
9 T W IE GubZIPs 55 REAS [ AR ABA JiiE

RIS, AW E TN S H 5, HtE
HFPKM1E . 694 GubZIPs 3£ K 7E /A [A] 4 JE ABA iy
BN R IR E W E 4 . A 300 GubZIPs 2
REFMEFXRALEE ZMTHT &, L4
GubZIPI . GubZIP5 . GubZIP8 GubZIP30 GubZIP33 Al
GubZIP56 1% 6 /™ R Rk B R 1) 2 /0 3 4%, Ui
B IX e FE R X ABA BB BEHUK, FTRES 5 T ABA (S
536 B U B, TTAE DG I A R gk SR BE AT . kA,
GubZIP26 .GubZIP45 .GubZIP48 . GubZIP53 M GubZIP55
HERFEEAMAML T HRALETE XM THTRE.
GubZIP54 1 FT A %A% T S8R0 A B B A Kk

4 (&% GubZIPs R mIEE R LT

M. DNAStar Protean # 4 #2 f #] Garnier-Robson
¥ i GubZIP1. GubZIP5. GubZIP8. GubZIP30.
GubZIP33 fl GubZIP56 & [ 1] 45, — 2R 45 L a
BN T, B GubZIP33 WA gt & A, #AE A pATE
A (turn)s TG R0 A H (coil) 45 K . B ] SWISS-
MODLE [A] J§ g & Wil & B = 450, 45 R BoR
GubZIP1 1 GubZIP30 & A AR — F k4514, v LS
BEB 454 GubZIP8 F1 GubZIP33 & 1 A =i — ik
iR, MTULE S R . S SR AR TS
GubZIP56 & H N kg iy, v L5 8 5 7 45 &
GubZIP5 & H AN [FVE = k450 (H5).

AN [F) G5 IR A BT AR B R AR R AN [ 17,
&SI R A T AT R A R Ph e O E
Kl 6 %1 i T GubZIP1. GubZIP5. GubZIP8.GubZIP30.
GubZIP33 1 GubZIP56 [ 8 FH &5t 8. 45 R EIR T f
1) fi% 35 3 IR #5255 45 bZIP 1 45 #)3k, GubZIP56 B T &
A bZIP_1 g5 #3ad & A B 48 5 1 453k (zf UDP).

5  SNEABA MNB MEE GubZIPs BEE R FRIAAER 94

e S AR 45 SR I, AN AR FE R AR ABA IR L
H HAR I, GubZIPI. GubZIPS5 . GubZIPS GubZIP30.
GubZIP33 Fll GubZIP56 3 Rt e 3R 1A, 15 B IX B 5k
AR5 T ABA G Sl B . hik— P I E X
U TR ) R IA R 5, 4 I 0.25.50 mg L' (1) ABA X
PAE A H AR AT IR #E 3 6 AT 12 h J5, R A
qRT-PCR &l GubZIP1.GubZIP5GubZIP8GubZIP30-
GubZIP33 Fl GubZIP56 %R 1R A1 WL (B 7). 4
7R IX B B R ) R A AR U ABA IR EEAROC, £ 0
A125 mg L' WK ABA AL HE N KA R AME, BT
GubZIP5 M1 GubZIP30 1E 0 mg-L" i F ABA 40 ¥ T A
X} Rk AR AN AN SR 3 A, H A 5 DR AR G R A B I TE Ak
PG 3 h i3 EF, 6 h 2 J5 BT F F%, 12 h s 2R AE XS
FKIEEHOhYEE F%. 7650 mg- L IRE ABA AL HE
N, R RIER S 0125 mg L WK ABA AL FE R
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Table 2 List of GubZIPs genes and their basic characterizations. CDS: Coding sequence; AA: Amino acids; MW: Molecular weight; PI:
Theoretical pl; 1I: Instability index; Al: Aliphatic index; GRAVY: Grand average of hydropathicity

Gene Gene CDS AA MW Gene Gene CDS AA MW
. PI II Al  GRAVY X PI I Al  GRAVY
name /bp /bp  size /kDa name /bp /bp  size /kDa
GubZIP1 591 591 196 2249 655 56.12 76.07 -0.687 | GubZIP36 10560 1452 483 5354 593 5530 76.81 -0.578
GubZIP2 4555 996 331 3530 9.07 50.86 4894 -0.735 | GubZIP37 2806 1236 411 45.14 9.28 5935 62.82 -0.857
GubZIP3 534 534 177 2099 9.63 67.25 5842 -1.136 | GubZIP38 4603 1083 360 41.15 648 52.51 80.81 -0.421
GubZIP4 4931 1089 362 4120 6.27 57.73 80.11 -0.488 | GubZIP39 3991 975 324 3594 850 59.78 67.44 -0.810
GubZIPS5 471 471 156 1738 590 50.70 7141 -0.612 | GubZIP40 2415 609 202 2282 9.69 5495 51.14 -1.259
GubZIP6 4707 831 276 31.00 540 60.86 9293 -0.393 | GubZIP41 3741 1248 415 4534 9.79 50.55 61.83 -0.832
GubZIP7 715 495 164 1844 9.09 66.27 71.52 -0.940 | GubZIP42 6302 1239 412 44.11 578 57.17 5330 -0.902
GubZIP8 531 531 176 19.64 537 7673 58.75 -0.706 | GubZIP43 2430 897 298 32.66 589 3823 69.73 -0.577
GubZIP9 435 435 144 1651 6.83 73.60 81.94 -0.678 | GubZIP44 2974 1017 338 3790 5.03 60.28 83.96 -0.372
GubZIP10 435 435 144 1689 9.13 6640 8326 -0.756 | GubZIP45 781 396 132 15.68 10.16 61.21 84.92 -0.559
GubZIP1l 3281 1044 347 3851 790 54.06 7790 -0.329 | GubZIP46 3941 1674 557 61.74 6.69 6837 5239 -1.009
GubZIP12 3962 1215 404 4386 643 61.02 6686 -0.683 | GubZIP47 7179 2001 666 7637 877 4634 82.66 -0.567
GubZIP13 3812 594 197 2294 10.18 5548 8325 -0.652 | GubZIP48 2737 1131 376 4044 6.19 54.69 62.87 -0.717
GubZIP14 3180 981 326 3625 6.10 5936 6923 -0.715 | GubZIP49 3880 1275 424 4623 591 5888 57.85 -0.794
GubZIP15 5918 1419 472 5239 830 5734 78.60 -0.511 | GubZIP50 474 474 157 17.65 692 52.81 83.82 -0.499
GubZIP16 4291 1005 334 3654 7.08 48.12 6569 -0.776 | GubZIP51 4548 1671 556 60.84 648 5875 58.83 -0.837
GubZIP17 648 648 215 2440 689 62.61 6898 -0.989 | GubZIP52 666 666 221 2565 597 70.18 6747 -0.985
GubZIP18 4778 963 320 3379 6.70 47.16 63.09 -0.560 | GubZIP53 2699 1038 345 3840 5.87 69.00 69.65 -0.741
GubZIP19 432 432 143 1627 9.00 52.09 77.83 -0.683 | GubZIP54 2501 738 245 28.15 10.16 4491 61.67 -1.335
GubZIP20 5269 912 303 3192 497 59.28 4620 -0.768 | GubZIP55 5344 1038 345 3771 7.15 59.05 6220 -0.810
GubZIP2]1 3368 1107 368 4238 6.14 67.61 60.16 -1.183 | GubZIP56 2955 987 328 3590 6.34 39.51 53.54 -1.107
GubZIP22 6203 1392 463 51.14 853 5699 7197 -0.616 | GubZIP57 6397 1530 509 57.09 8.88 59.87 7326 -0.649
GubZIP23 3626 2367 788 8539 574 4941 6298 -0.627 | GubZIP58 3817 726 241 27.07 7.80 67.50 7527 -0.868
GubZIP24 762 762 253 2794 7.2 27.75 5439 -0.803 | GubZIP59 11690 1545 514 5498 591 5452 5375 -0.818
GubZIP25 6036 1308 435 46.64 6.82 5239 5839 -0.830 | GubZIP60 606 606 201 23.15 597 77.57 6836 -0.885
GubZIP26 6867 1185 394 4490 685 57.73 63.17 -0911 | GubZIP61 4988 900 299 3285 5.11 4645 68.16 -0.656
GubZIP27 8104 1584 527 5876 629 66.54 7247 -0.623 | GubZIP62 3062 1149 382 41.10 596 4634 5730 -0.769
GubZIP28 8182 1305 434 4671 9.42 43.15 6094 -0.680 || GubZIP63 513 513 170 1957 9.2 69.61 66.59 -0.712
GubZIP29 8515 1515 504 5597 633 49.14 7589 -0.497 | GubZIP64 1965 942 313 3483 6.62 49.53 69.17 -0.794
GubZIP30 2386 1161 386 4279 943 5825 72.05 -0.721 | GubZIP65 3175 1071 356 39.62 551 5825 6494 -0.265
GubZIP31 2670 963 320 36.13 6.14 6627 5494 -0977 | GubZIP66 4432 1602 533 59.57 8.61 63.40 62.80 -0.809
GubZIP32 7271 1356 451 4938 8.78 52.14 77.69 -0.495 | GubZIP67 5662 1605 534 59.10 7.03 7228 67.17 -0.759
GubZIP33 669 438 145 1641 7.87 5446 8690 -0.632 | GubZIP68 504 504 167 1885 937 64.14 60.24 -0.985
GubZIP34 591 591 196 2251 565 61.84 73.11 -0.734 | GubZIP69 3259 1374 457 50.66 647 4347 79.02 -0.482
GubZIP35 5663 1029 342 3626 7.68 52.18 5231 -0.830

Table 3 The protein motifs and its composition of GubZIP of G. uralensis

Motif Width Multilevel consensus sequence E value
1 29 EKRQRRMLSNRESARRSRLRKQAYVQELE 2.5%x107°
2 50 VDGILAHYDELFRLKGIAAKADVFHLLSGMWKTPAERCFLWIGGFRPSEL 2.8x107*
3 40 RKVZTLQTENTTLSAZLTKLQREYEKLSSENNELKLRLZA 3.5x10™""
4 21 RQPALGELTLEEFLVKLGALS 4.3x10™M¢
5 49 LKJIVPQJEPLTEQQJLGIYNLQQSSQQAEDALSQGMEALQQSLSDTJA 8.3x10™"
6 41 VNSGAAAFDVEYARWLEEQNRQINELRAAVNSHASDTELRL 2.7x107%
7 41 ANYMGQMAMAMGKLGTLEGFVRQADNLRQQTLQQMHRILTT 5.0x10™"
8 21 SRLKLTQLEQELQRARQQGLF 8.3x10"
9 26 LQRQGSLTLPGALSKKTVDEVWRDIQ 4.7x107°

10 28 MEQQAQLKDALNEALKKEVZRLRVATGZ 5.9%x10%
11 20 KPLGSMNLDELLKNIWTAEA 2.0x107
12 21 PPPPHGFMASSPTPHPYMWGV 1.7x10°
13 20 AEVSRLREENEELRQRLELL 2.6x10°
14 29 PPPPPPYPAMYPHGGIYAHPSIPIGSSPF 6.3x10™%

27 SGSGEFESEEAKKAMPPDKLAEJALID 9.3x10™

—_
W
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Figure 3 Classification of G. uralensis bZIP family and conversed motifs
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