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Abstract

Plant dehydrins play important roles in the process of abiotic stress responses. However, the de-
hydrin knowledge about the important vegetable—Chinese cabbage is scarce. In this paper, 12
dehydrin genes were identified in the Chinese cabbage genome through the bioinformatics me-
thod. Also, their structure, phylogeny and the cis-elements of them were analyzed. The results in-
dicated that Chinese cabbage dehydrin genes are unevenly distributed in the genome, and most of
them have 2 exons. They are divided into two phylogeny groups, and BrDhn4 is singly as one
group. What's more, Chinese cabbage dehdrin genes each have several different cis-elements res-
ponsive to different hormones and environmental stimuli, which suggests they may be involved in
multiple abiotic stress and hormone responses.
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Jit 7K A AR R AR B A & PR 2R (1 (LEA) [ — 28, S E KRS R AL Ab 1 R I o J5 R R B
Jit /K R AEAEIIE T % B A K L4 th i i A [1]. XEE AN — ML L SE — I HE SHE
FR 11 15 AN G FEFR IR L 2H J 1) 7 57 11 45 #4938, EKKGIMDKIKEKLPG, A i /K Z IR AE £ w4 38, 1Y K 2553,
— AL TR RS B [2] . E AR MK R AT IIRE RIS IR, W LU —ANPIsE a-920E[3] [4], BT
5 2 P JE PR T R A CE R R R AR RI[S] [6]. 4h, BRIBKEBAESH — N E &L mRREN B S
F B BB AL S TR K R s B A AL 7] [8]: A RIS — ML TR AR Y B
T/VDEYGNP, " 5EYIFNA R 7T AEAR P IR 45 & L s AHUL AL, R /B ThRe[9] [10]. AR4E
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BOLWF LR, EHE/KE PpDHNA F145 74 D-segment: EG & ¢ D(R/K)AKDA & , A AEE I8 b i i
J5 A BEDRE[12]. £ BK R PR S B CORA7 FFLES /K =P &H 11 MNEIEFR IR IL A Rl
ff) F-IX Bt DRGLFDFLGKK, HAFLIRM SRR I ThRE, P4 R Baa i 1 [13] [14]. /KR —MH
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R 51(1500 bp) H I T AR REAT 0 AT o AL EA AT R MEGAA.L KRBT BEAL R R4 SR
Bootstrap Test-Neighbor Joining J7i%, B & 500 Riz 5. &AL M Hridid PlantsP Feature Scan
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LR gmid SKn A Bk Z . IXLE i /K 33 R 4w X K /N M 288 bp #1] 816 bp A%, BrDhn4 Rf5—/Mk
S, T BrDhn3 45 3R, HoR K R ELR# & 2 Mo (WLIE 1) e ik 53 A5 43 At {27, BrDhnl,
BrDhn4. BrDhn5 1 BrDhn9 567 F 1 5. 35, 6 5H18 ‘FYtafk, BrDhn2 Al BrDhn3 iz F 2 ‘S 4 th
{4, BrDhn6. BrDhn7 i BrDhn8 = AMEF L T 7 5444k, BrDhn10. BrDhnll 1 BrDhn12 fiiF 9 =54
fofh . V40 M5 AL TINS5 L% B, BrDhnl. BrDhn2 1 BrDhn7 %ifith 8 5 7 48 4H o 2% mk 2 20 B it o
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Table 1. Chinese cabbage dehydrin genes and their characters

1. KEREHKREREREFHE

Gene Chromo-some Locus Exons  Cds (bp) Type ﬁ::;z(l:ie;:tjilgr:
BrDhnl A01 130221-130836 2 450 Unidentified Nuclear, cytosol
BrDhn2 A02 14031452-14032176 2 585 SK, Nuclear, cytosol
BrDhn3 A02 27801269-27805365 3 579 Y,SK; Nuclear
BrDhn4 A03 19885050-19885337 1 288 KS Cytosol, nuclear
BrDhn5 A06 8221432-8222743 2 816 SK; Cytosol, nuclear
BrDhn6 A07 9172941-9173693 2 663 SK; Nuclear
BrDhn7 A07 14744193-14744913 2 585 SK, Nuclear, cytosol
BrDhn8 A07 20893371-20894088 2 588 SK; Nuclear
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Continued
BrDhn9 A08 4847473-4848338 2 774 SKeg Nuclear
BrDhn10 AQ09 4131765-4132388 2 435 Y,SK, Nuclear
BrDhn1l A09 25451005 25452016 2 405 YSK, Nuclear
BrDhn12 A09 32069086-32069961 2 552 Y3SK; Nuclear
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Figure 1. Intron-exon structure of Chinese cabbage dehydrin genes
Bl 1. XEXRRKEERNAS T - INB T

3.2. KEAREKRERFA ST

N1 FHR AR R R TR R, 3K AKMBKEFIGE, RSO eI e kT 7
ST 2). S5RRM, KESERIBUKRIEE /TR W2, A KESER) BrDhnd LUEURRR, AR
—2, HEBKEN K. AL E, BrDhnl Al At4g39130 [FIVE, ZmhidaE AN H|—8t N
70.20%; BrDhn2. BrDhn7 #/BrDhn8 & AtERD14 [FJJi, HAwhthek H HIFF 41—t 7 7 77.40% (BrDhn2 Vs
AtERD14). 75.98% (BrDhn7 Vs AtERD14)#l1 78.92% (BrDhn7 Vs AtERD14), ifii BrDhn2 1 BrDhn7 4ifi% & 4 1]
A8 R 78.43%; BrDhn3 il BrDhn10 5 AtRAB18 [FAIYR, HZwALE [ 174 —8t251h 80.10%F1
77.37%; BrDhn4 1 At1g54410 B 5 [F1F , Hgmid & 1 1751 —24: A 88.78%; BrDhn5 Al BrDhn6 5 AtCOR47
[E9E, b 2 A 51— 202 5N 62.72%K11 54.58%; BrDhn9 5 At4g38410 [H¥E, 74—t A 66.67%,
BrDhn1l 5 AtXERO1L [AlJ, H4mbdh 175 —8 A 69.92%; BrDhnl2 5 At2g21490 A&, HmideE A
5 —EUE A 69.79%. CAIEE I IIBKREERI R Z 52 ABA 53305, I HAER FMEFIZK 73 e me 5
R BA EEDIRE[22]. VR AR BRI K R EE DR A AL R IR B U T e

4. KBEREIKRER IR T4

i 3 O PR A R R ek R R A AR . O T IR K S AR K R R AT A 2L R T
2, RSO 12 AWK R B S 3 7 40 B B R AU AT TR e (LR 2). SR ER,
BrDhn1-3,5-8,11,12 ] % ABA {55, BrDhn1-4,7,9,10,12 1] N & 2K R g, BrDhn1,2,5,9-12 i R Z,
#5155, BrDhn3,5-9,11,12 i N & /% %155, BrDhn3-6,8,9 Al i # b, BrDhn5-9,11,12 FJ i w74 iy
i, BrDhn4-8,10,12 n[misi T i, BrDhnl,2,4-8 nl AT F5 L%, BrDhn-8,11 i & /KMIRIE . 4
b HEMIIR SRR K R AR 0] REAE R B AR s RO R A R, HAT, A RBIKERIER
ISR B A AE g S me) 82 1R DO e A 7830 R WARGE, (EAFIRAIR I
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Figure 2. Phylogeny of Chinese cabbage dehydrins
2. RARBKREEHLS
Table 2. Cis-elements of Chinese cabbage dehydrin genes
2. KEFRHKREENRXTH
ABRE/C CGTCA- ERE/EIR GARE-m TC-rich  TCA-ele
Gene E3 motif E otif/P-box HSE LTR MBS/DRE repeats ment

BrDhnl 2 4 1 1 3
BrDhn2 5/1 1 1 2 1
BrDhn3 6/1 1 2 1 1
BrDhn4 1 2 1 1 1
BrDhn5 6/1 /1 1 2 1 2 1 1
BrDhn6 3 2 2 1 1/1 2 1
BrDhn7 4/1 2 2 1 1 2 2
BrDhn8 7/ 1 2 1 1 2 1
BrDhn9 1 2 /1 8 2

BrDhn10 2 1 /1

BrDhnll 5 1 /1 1 4
BrDhn12 2 1 1 1 2 1

7£: ABRE, ABA BZM=JutE; AuxRR-core NAEKZMZ Ui Box-W1 NEHE A TFMNE UM CGTCA-motif,
FIR FEE N Z utE; HSE, #HHaRZutE; MBS, NTEWHERZJutE; TC-rich repeats Syl TR RN 25 7ok
TCA-element, KEERNZT0t; W box NP ENZ ol FSEMRERES.
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ZHEA 2 AT WARE A ISR, e AR 1 8 A A AR R AR R, XS RTA
YRR BT FEEE R R HTR M, KAFABUKRIER W] 70 AP JE0E, BrDhnd UL
RAPR(KS SR, Bl —38, HARBIBK R BRI 738 50— M. K SR ER 0 i K 2 S D # e AE
R T AR B L ) LR RIS AL, A (1 2 81— S KA 60% LA b o JR 37 il e ST 2
e IPPNE PRI & TIPN TR E A & U Ve [TEavw vl i 1= R I TR e i PN E B0
IKREEAELh e EAFAE L. HETHE USRI A K R AR A A I e e B A EL LT e
FELEWPRa R T R A — VR o RV K R AN B2 B AN 5 DR i F 35K [40] [41], 1y HAE W] R
H B BRI [8],  AIEIZE M Ia T Sas 45 B H IR A2 Bt A 1 R0A[42] . =T KA RBUKRE D
FRAR D RE UL K BN IFRIE TP RINLE], 77— DI . AR SONRASZYE K S K 3R 5 R 1 D RE AR
BTN T AR

E&InE
R TR EFREHR A A RIFF ARy I H BB, WH%S: CARS-23-G13.
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