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Abstract Plant growth and development are affected by the external environment and hormones. As a factor
integrating various hormone signals and environmental signaling system reactions, DELLA protein is becoming
a hot research topic. This paper expatiates on the essential characteristics of DELLA protein, its involvement
in the transduction of hormone and environmental signals, the regulation of plant growth and development,
and the synthesis of secondary metabolites. The results provide a reference for further study on the molecular
mechanisms of plant growth and development through DELLA protein regulation and its utilization in agricultural
production. The results showed that: (1) Many hormones can regulate the expression of the DELLA protein
gene. Most hormones regulate DELLA protein by affecting the GAs signal transduction. (2) Environmental
stress, including drought, salt, low temperature, phosphorus deficiency, and nitrogen deficiency, can hinder plant
growth and development. At this time, DELLA protein can inhibit plant growth and development and enhance
the resistance to stress. (3) DELLA protein regulates plant seed germination, plant height, flowering stage,
fruit quality, yield, and secondary metabolite synthesis by responding to environmental and hormone signals.
Therefore, DELLA protein has the potential for broad application in future agricultural production. Although this
study has verified the external factors regulating the DELLA protein gene expression for the control of plant
growth and development, the molecular mechanism is still unclear and requires further research.

Keywords DELLA protein; signal transduction; growth and development; secondary metabolism
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Fig. 1 The structure model of DELLA protein.
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sRERAENE, MUREGAsE 5. SECE AT IEILINO-Z A
e & P& T DELLAE (1 5PIF3/4. BZR1%: 55 K 111
sES A B EAEMAY. Type-One i TOPP4%E (il i H
1E ¥ DELLAZ: g 14, 512 GAs /5 DELLA FEHMEMR,
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B A 3 e AR . Rk, A FRFHET X DELLAKE (i 4%,
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R85 e B AS A E B K R, IR DELLAZ A Xt
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i GAsTE 5 5 SR (2 BEDELLAEK AR &, dE i 40 ) k4
EKRE, R s 5K T, A DELLA
FAE, HiinsbEGAsEDELLA 25 1 MM, HK0 17 &k WhiE xt
K G AR AT, vk a3 B i MR ABALS B G ok
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i, B R A B (i A2 U o R S R E TS
WA EDELLAE AR 8, /WA K2 B30, 2EBTFE. 1
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S5 QU B IEHa AT LN GAs A, DELLAZ F/KT
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BAEPMYC2E LR, TRMHa FDELLAK & & Eif, #
PO TR, &Mk E K, RN DM,
DELLAZE (38 i 2 v A4 5 AB AT BURR 2 Sk 12 35 < L 5% F1 A
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I S5 ABAK EL Al R 5 5 50 1 15 0 3 S T 5 A il o 13 7
it LL, DELLAZE 18 A5 5% Rl R A 52 (5 5 155 5ok 42
FEEYI TR, thAh, FERSERIL, DELLAGE HER I Y
Xof T A A T B2 1 5 5 B, 4R GAs/K P DELLAZE (4
FAAE, U T e 32 1. i WIDELLAZE A7E i M A K
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Achard% K UL, G e i CBF 13 F & ik B, ek
GA20x3/% GA20x63: [N F 1%, HGAsT = F%, DELLAZE A
RS, MG A KR E, PUATER I, R %R, GAL
PG GABLE R R IA BT M, CBF1ILKEIA R Fil, dtmit
RGBS A R prik, AT LLE i DELLA
E MR IE RIS LA .

3.4 3}

DELLAZE {4 2k 2848 R bk 4 7= AR RE B #4394 %°). Achard
SR, WEI T DELLAB AR Z A RULNTH N U il ' i 42 1) #1
il 2R KA AN BURR, 177 FLDELLAZE 11 A% 1% IV I i 57 B 55 A5 44,
KA KRS, HR R > % PIFsE
FIGASTH 5 25 1175 15, 7EGAs#H i, DELLAZE (47L&, [H
1EPIF3. PIFA5 50 5L H () B X IR 45 &, MR R I
PO, R TG TE R IR R & 2 IR fEAE H IR 4
R, B PIFsE &8N, DELLAR & & i, MK T GAsHY
WU, T TR BT 4 | 521k AR K0 2 e ab B, BRI =42
PIF3J:DELLAZ F1RIAE T, GAs/KFE LT IAAKFE T %,
T B AT, B DELLAK A 7E 6 (5 5 % Sl i

A I H B,
3.5 EMEEHE (ROS)

DELLAZE (138 ik 18 17 ROS I 7 & Sk 1 # #1470 %) 18 3
5 3k R OO s i aa I, DELLAE @i HiHROSHRH
fify 0 22 08 R3S M R PRARROS & &, AN ARFE P S0 T 3E 22,
WA 0 4 R 50 %9 DELLAZE (13 5 1 4 ROS & & Sk il
HRES AT F B A A, P AR I A K Y. ROSHE AT LA 1T 1
T ABA * K GAs PME S RIEm M L. Ak, Bl
FFDELLAZE 12 5 N X NO S0 Atk ria i s °Y, sz,
DELLAZE (7] LLE 1 W # ROSE & Sk il i 2L &, {8 147t
P 1 55
3.6 #EmE
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2. HIGRAEIL R, AT 4eFr IR R AR, P 75 RloE
N7 A P 2 02 85 it G r i TR s R L A S R AR R AR A AT
175 R R U I 00 B S B 5 T DELLAEE (18 45 1)
GRS, MIKDELLAK [ -4 ok 4 58 it GAs I AT LA 41
WYL IL %, DELLAPY 5 58 48 R 7T LU 1] Sk B 5 2500 I 78 28
iR, DELLAZE [13d 38 W2 s i ik Uk g 5. %, Fisg 1,
T Lk 2 8 368 3oL I GA20x 21105 57, R (X GA200x. GA30x
[ AT PEGAS/AKCT T %, fiDELLAR AR R, A
KRB, $ v HuH i s (i 1 2,
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Bk M ia mr DLE B 5 5 34 7 N TR GAS I & i FIDELLA
E AL E R IESY, (HE ARG R,

4 DELLAZEEAITEYEKASE

HMYHAEKEE S22 AR R0, 7
DELLAK AR Z MM EESMIAE S RE RN ESH
T, FIUADELLA Al A 5 3 R AR B 5 15 S ok 1%
AR EE.

41 MFIAL

EEHET, M ASHABAKE T GAsKE 7,
RGL2#W B&fift, Rl 75 % . 45258 7RIS & i 72,
PIGAITHE 5 8 VE1E . fElrE 7, RGL2EE [ L i i
XERICOXE [ ) 2 35 KA ) B 71 & °°. DELLAE i ol 5
ABI3. ABISH 2 HAE, 1 N3N SOMEIE L, 2k iH
B B0, S MG AT L [F R A et KUk
JAE DG, PILEE 4 14 if, GAIKRGAR: 3552 S|, 1§
GAs® i L, dbmife it 1o k. Bhabh, X GAsHLE L fFh
T HEATAME GASAL FE & LGN CHI GNLEE [ {1 5 25 2 A5 A n] %
T DELLAZE (X b7 1 & i3 il /5 1 ©7. 50, DELLAZ A
A FEER A S B SRR TR A
4.2 4%tk
421 LB GASs Jz ETl i 1 15 LA AR 23 A5 Sk 4% 5
WRE, DELLAERAERXN R T 2 E 2, DELLAK
P 50 2 o T 600 25 A R R 0, 5 LR SR O 2 e L S A T
BATFFYY. DELLAZE (38 3 30 I EINS 3 P 8 # ET X H 4
TH 3 25 AR K Y. 4k, GAIS RAP2-35: 5[ T34 [
T GAs HETH 8L rg IF 1o 25 #h AE K i i 7%, DELLAR A S
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4.2.2 TRRHMERK LH T IR K AR T BRL 1AA,
GAs. it FEANE & (L [ M #, DELLAR F/ENIX (5 558
AR F A T R Al K 06 S 3. DELLATIRE Bl ok 5748
A5t AM R BRI U, (H B A gaiTh g 10 9848 7R 5t 4hE BRI
WS S i H ) GAs A AT BEDELLAFR £, 331 B 1k
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T R AR, 14k, DELLAZE [ R] DU 77 715 4k 25 4
_&[97]'
423 BHAZEKL DELLAZE AR A8 A 18 55 B A GAs AU
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Fig. 2 Schematic diagram of DELLA protein in response to external signals to regulate plant growth and development. The relationship
between hormones and external signals in the figure is that hormones respond to external signals.
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