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PROGRESS IN THE STUDY OF ABIOTIC STRESS-RELATED ZINC
FINGER PROTEIN GENES IN PLANTS

XIANG Jian-hua'”® LI Ling-zhi' CHEN Xin-bo'

(1. Crop Gene Engineering Key Laboratory of Hunan Province, Hunan Agricultural University, Changsha, Hunan 410128;
2. School of Life Science, Hunan University of Science and Technology, Xiangtan, Hunan 411201)

Abstract; Plants can adapt to a variety of stress conditions mainly by changing their gene expression and metabolic
pathways. It will be of great significance to study the expression and functions of the genes conferring plants tolerance to
abiotic stresses. Zinc finger proteins are an important class of transcription factors with finger domains that are composed
of zinc ions and several cysteines and (or) histidines. Zinc ion not only maintains the stability of zinc finger structure,
but also is essential for the regulatory role of zinc finger proteins, which are essential in plants for stress tolerance. In
this paper the recent research progresses of abiotic stress-related zinc finger protein genes obtained from Arabidopsis
thaliana , rice, wheat, tomato and other plants were reviewed. The tissue expressional pattern of the genes as well as the
stress response and tolerance properties of the transgenic plants are focused. The results indicated that the zinc finger
proteins could regulate stress-related gene expression and played an important role in plant metabolic pathways under
stresses. Therefore, crop species with high tolerance to abiotic stresses can be obtained by genetic engineering of zinc
finger protein genes.

Key words:stress; zinc finger protein; gene; stress tolerance
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Table 1  Abiotic stress responsive plant zinc finger protein genes cloned in recent years
FEH k7] AR S Il i PRV 1 T 384 S5 3CHk
gene name plant induced by abiotic stress abiotic stress tolerance of transgenic plants reference
" e ph N FEIR G T B8y S 52 | i
PL: I 2 IS 45 SRR
DST . loss of DST function enhance tolerance to drought [15]
Oryza sativa suppressed by drought and salt
and salt stresses
] ‘ R R R
. K 6 TR BLEATY . T SCHG .
ZFP245 . enhance tolerance to cold, drought and oxidative [19]
Oryza sativa cold, drought
stresses
KA Fh TR
ZF71 2
R2ET Oryza sativa salt, drought [23]
KFE R kR ABA AN
ZFP182 K i3 N RS "

Oryza sativa cold, salt, ABA

enhance tolerance to salt stress
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FE Lizk7] A 5 e e DR AL R P4 T 504 275 ik
gene name plant induced by abiotic stress abiotic stress tolerance of transgenic plants reference
KA FER TR R
OsZFP 6
* Oryza sativa salt, drought, cold 6]
o erdh pE Heciitdh L
OSTOPOAL KRG . mEh TR PE R TRk 120]
Oryza sativa salt, drought enhance tolerance to salt and drought stresses
ARTL KA NSRS P A (371
Oryza sativa not affected by Aluminum enhance tolerance to Aluminum
K AE Pk T 5 ABA
O0sZF1 14
SZF19 Oryza sativa salt, drought, ABA [14]
- e e . R T V8 B BRI 3 T
A 3R 3 A 263 sl
ZFP177 . enhance tolerance to cold and heat stresses; [33]
Oryza sativa cold, heat; suppressed by salt . ..
increased sensitivity to salt and drought stresses
Zatl Uﬁ‘jﬁ’ ' ' = BN e [22]
Arabidopsis thaliana salt enhance tolerance to salt stress
AR IT ki B h T 5
HIPP26 ,ATHB29 S ) 12
’ Arabidopsis thaliana cold, salt, drought [12]
. AR IT R TR R PSR R i
- Arabidopsis thaliana salt, drought, cold enhance tolerance to salt and drought stresses
MRIIF TR E Ot
AtDi19 gene famil 13
1AL gene famiy Arabidopsis thaliana drought, salt, light [13]
—— = . PR R P TRk
, P At - N
Zat10 . . . o enhance tolerance to salt, heat, and drought [30]
Arabidopsis thaliana oxidative
stresses
AR IT et P v
CSDP1,CSDP2 ) 34
’ Arabidopsis thaliana cold enhance tolerance to cold stress [34]
Fn w5 A & R T ¥4
SICZFP] %m ' Rl T8 PRV [31]
Solanum lycopersicum  cold, drought, salt enhance tolerance to cold stress
g IR R T ABA
AcRCHY1 32
¢ Ananas comosus cold, salt, drought, ABA [32]
Eay/a FEh TR AR ABA IHIDEN
DeZFP Eapi N RN (19774 PR 1281
Chrysanthemum salt, drought, cold, ABA enhance tolerance to salt stress
o . s ; PR TR A et
AISAP SR Fdl TR ik I ABA SA :ri}znje tol:r‘a?;:e to s:ilr drought, heat and cold [17]
Aeluropus littoralis salt, drought, heat, cold, ABA, SA ’ S
stresses
ChDI19 - 1, HiE [RE IR AR i 5 2 1271
GhDi19 -2 Gossypium hirsutum salt, drought increased sensitivity to salt stress
T [EEN
MsZF, 2
SZFN Medicago sativa L. salt [29]
i S B ABA i
AdZFPI (/na.‘“ T8 e R R R PR i S f16]
Artemisia desterorum drought, salt, cold, heat, ABA enhance tolerance to drought stress
3 a3 E.—‘:E[ \# .
CaRZFP1 #)ﬁﬂ' = i Pk [36]
Capsicum annuum heat enhance growth
g L T2 ABA RN
SiZFP1 E&%7g =] T5 &l:l JIUT @ [7]
Solanum tuberosum salt, drought, ABA enhance tolerance to salt stress
TaCHP NE Zwdh T ABA IR Y TEN 125
Triticum aestivum suppressed by salt, drought, ABA enhance tolerance to salt stress
HRE Fi#h SA Et,GA3 gt £
Tsipl, Tsil 26
P, 5t Nicotiana tabacum salt, SA, Et, GA3 enhance tolerance to salt stress [26]
i, T SR (6 - BAABA (EL GA3
o
7F1 JEE TAA MeJA (SA [35]

Cicer arietinum Linn.

salt, drough, oxidative, 6 — BA, ABA, Et,
GA3, TAA, MeJA, SA
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FEIRRENE M TE A 52 300 BT AH O HE R Y R 3k, IR 1 i
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HIPP SR IR )33k o SARIIT I AeDil9 BRI 55
it 7 S EOKEN, B EA 2 AR CH, B
RN, XL TERGA B AR 22 5 A4S
RN ELAT 263K, U0 ArDi19 — 1 Fl AtDil9 -3 1y
TR EAM PR AGES S B KRR E
HIEH 0sZFP 1 0sZF19 B 33552 3]+ 5 e iY 55 21
B, KW 0sZFP 1 0sZF19 75X 30 55 0 245 v
PEREAE "™ Huang % BF 58 K RS 5 45 #5112
DST B R IRAE dst 578 P v it 480 £ 0y Tt i A A 22 PR
peroxidase 24 precursor H)FEINBE T AP R B2 4
PR 9 />, AT S 2P P40 A H,0, MR R
H,0, 1Eh—FEZ R T ABA 1555 TRefE A
PESELICHT, B LA s K RE A i v, 75 40 460 A
M 52 V0 8 (Artemisia desterorum ) WP 5a e H BE 48 HE H
LR AdZFPL %3k R a5 1 35 L AE C oK S A B 7R ()
C,HC, BEFE 45 F 3k, 76 N K i JLAS T & 15 5 X
B, mRNA Rk £ AdZFP1 7EMR  ZE R rh 55
K, HZETRIES, ¥ AdZFP1 % AR E ( Nicotiana
tabacum) 7] LA o Hom B M, gk ( Aeluropus
littoralis ) BFFR 25 A FE R AISAP W2 TE TR A 9k
V5t T AISAP 100 5] 3 o L 20 OF HAE T
BORME T RB RS S8 U A AR 0 S IR AR T F AT, (H
B TIHIANGEAR TG 7" ad B A K R R 4R R A %
ZFP245 5{ OsTOP6A1 #FHEIS s /K Fef s 32 1 5 3
{OT 1z R
2.2 HIEEASEWHEE

Bt AR AR 7= AR B = i K, g ER i Ak
H ™ 5 ok B2 59 b 2 2 Eh Bk i, a3
(AR 73 1 1 T 8 3 G sy, AR A ) 2 K (Rl i B
E— RIS AR BCRAEY 0™, R,
1 e TR T BOR i $h SE R e ARPEY R4 SR
WP B I — A E SRR,

ALE C,H, BIBEIEE H (N Zat7  ZatlO F1 Zatl2)

11 %% EAR ( ethylene-responsive element-binding factor
(ERF) -associated amphiphilic repression ) % 55 #ll ifi] 4%
PR, X IR 15 A AT A A A A 3 B R O A
. PIREIFER B IR Za7 Wy R kT LU 5
PUE T XF R (4 i A7 M E 2 B0 A AR 2R K TR Zar7
1) EAR JE )7 58748 I 8T i A ORIt & B I 5 DR AT v
ANFE Y SR TS ER P (LTS SR 1 AR AR AR K, SRR
C,H, BUPEHREE 1 H Y EAR 2548 Ssl AR BR HRA8 £ LA K
oAb AR A 3 B A 2 SC AR R I J2 00 o Al ik A=
KBJFEAE ) Jain 27200 & BUEE AOK REEERS 8 3L R
OsTOP6AY HYHUARE I 42 i 1 i Rk, T L & L% 56 1A
AR 28300 35 1 Ak B 5 1 22 300 35 07 2 6k PR G SR 4 ot
SREL AR SR TR 2 A G H, BUOK RS AR dE A
RZF71 1 ZFP182'%*) | RZF71 1 ZFP182 {EM 25
MH ) R rh A 5k, ZFP182 Wik Z B
B AGIEFR ABA iES  1 RZFT1 933k Ryt m s AT
BAS RYIREA ABA 55 ¥ ZFP182 5 A&
SR FE AR REIE s A L AR AR A I ot . NEBHR R
SR TaCHP F2AF = W4l B AR 22 3k | 2 55 IR 7E i
LSRRI 3 5 A LR B U AN R R 177 b
BIFEIRE R, 3 T 5 LA M ABA A F i TaCHP H) %
ik, TEENEBEUES AR IN17 Fid BRI TaCHP REIETH
HXFER AT 321, I . TaCHP ZE4MFE T vh Fe54 HL RE LS
s LT 55 P i e & 1R 2 R R SR (AiCBE3 |
AtDREB2A AtABI2 F1 AtABIN ) fE£L 38 T ik, BF5E
FHH TaCHP B85 AT AR X 396 358 19 i 32 1 2 3 2o 412 2F
CBF3 Fl DREB2A 2355289 Ham 257 B 57 M
T Tsipl Fl Tsil W/M5E48 85 HFE R B & B Tsipl 323k
AU ERE S AWK IR 20 o5 R G
FEES, A Tsipl F0 Tsil PIASFE R AR R HL B 2
B 1 AN SR DR AR R X R I T 37 1 B 10 BH A
P 55 A OC L LA S AEDIRE, IF H. Tsipl U8 BTG
Tsil %55%, M4E GhDi19 -1 F1 GhDi19 -2 B MR E
FIJE R B ek il gl R AT 2R 20E S . X 2 MR
3 AR ST TR Tk A A5 R S B O
AR ABA i EEBURR R A R Rl i AR K 7 B3
I ABA RYSRZUMEY . T8 (Solanum tuberosum )
PHEEAE N StZFP1 FEAE AR 2K R B
ZERETh IR JFZ B TR ABA WA, R
PRI 2B SeZFP1 M R rp i SRk 1 0 T % JE PR AR
R ERTET . AL ( Chrysanthemum ) 45 5 H J&
DgZFP FEA6 R IR U AER 25 b rp i ek B2
FrZ EEE TR AR E R A S i s sz 3
ABA IIT91A S 4 DgZFP %5 AR W] $i2 2 o £k
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PECS | ThZEE AISAP Z F A S EE IR AU T,
P A B BN BEAENG , (H% A AISAP WAL A
B () TR £ MR T ELIA BT OE A AR K IR R A W R ) A
T AE (Medicago sativa L. ) 535 5 H 5
MsZFN Tt 338 i i, FEAR th 3R 8 eIk, e w5k 2%
RIS B U IT R B LA Zarl0
AR BEIG AR IR X £ R A WAl A A2 1, (HIZ A
BRI SEAS (AT RNAT AEAR R B0 L X e 26 A2 a5 W 3a
SR A2 PECY ) SR IT B ADil9 - 2 Fl ADil9 —
4180 K R By OsZFP' F 0sZF19M | Vb Ry
AdZFP1" #8352 B Eh W30 0035 S A i 3t 05 1 &
HHEENEH, ASAPS W3 5 3% 55 AT 34 9 400 g I B9 Tif
ERPE KR DST A B2k 275 B B Ak o ) i
ZHEH T,
2.3 HEEASEYHSE

RGP ™ R AR ) B AR, R R /N
KGN =&, Ak, B AN A i 1
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Zhang %Y K I ( Solanum lycopersicum ) FE4G
HEAIEHE SICZFP1 k32 2IKIR T 500 5 1R 19 5
SIS, ¥ SICZFP1 e A 0L R 5 B /K R #05 ] 33 5 %
PR AR AT 32 68 11, 2R SICZFP1 TEAEYIIK
IR R R R EAE KRR LR ZFP245
ZARIRA T RIE S, ZFP245 ()3t 8 2R g 5mK
FEORTHAEG IR e AT 32 8 T . STl SR e W SE DR AR AR
[ 5 — MER& R Tb A R A U R s i 2 1 6 R e 3
BT Rk BT, 45 50 S 80 IR B a8 5 4
o I PR A Sfe B i A R DRURLRR (R TR S T R
e 4512 M TE S (Ananas comosus) P TEHEH C,HC, A%
T B AcRCHY1 , AcRCHY1 T8 1 55 AE IR /INAE
F Rk 1 B A AR R ) 2Rk & i HLAEAIR
M R TR ABA AR A Y B A T AcRCHYI
IR RES WA S 8. AcRCHY1 & 14 nl REAE gy —
A SRR DR ) oy AP 3 Al A Wt B
B2 H5KH ABA WESHRSER &
AdZFP1V) | oy 2 5 AISAP™) Ok F& ZFP1777 F
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KGR (SA) FA AL B 15 S, ZF1 Al REAE N — 8
B SR N T 2 5P 0 A KA DL S 2 Rt 5 1
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( Capsicum annuum) CaRZFP1"% {365 #32 2 i 1R
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