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DELLA and Its Functions in Plant Growth and Development
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(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: DELLA protein, a transcription factor that plays an inhibitory role in the GA signal transduction
pathway., is a type of growth inhibitory protein that localized in the nucleus and can directly interact with
proteins of key transcription factors in plants, thereby playing a central role in many plant signaling activi-
ties. This paper summarizes the identification, temporal and spatial expression patterns, molecular struc-
ture, regulatory mechanisms in GA signal transduction, interaction with PIF and F-box protein of DELLA
protein gene family and the role of DELLA protein in seed germination, morphogenesis, rhizobial symbio-
sis of legumes, stomatal closure, plant stress response and so forth of several fruit trees, vegetables, flow-
ers, model plants, grain crops, and so forth at home and abroad in recent years, and the difference of
DELLA protein gene family between these species are also compared. Finally, we prospected its future re-
search hotspots and directions, to provide information for further exploration of the function of DELLA protein.
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Table 1 Characterization of plant DELLA gene family
DELLA
Gkl o i 25 3% REMA 5% hk
Species Temporal and spatial expression Family Reference
name
member

GAI A 2128 All organizations

RGA W BT A6 R Germinated seeds, flowers, pods
R GL1 W 2B AE R Germinated seeds, flowers, pods 5 [16]
Arabidopsis thaliana y e € DR 52 Pods

GL2 W R A6 AR Germinated seeds, flowers, pods

RGL3 W A6 1 R Germinated seeds, flowers, pods
JKFE Oryza sativa SLR1 A 4140 All organizations 2 [11]

GAI2 IR E Vegetative organs
(@)ﬁyi)ium hirsutum GAI3 EIRAE (L YER B IRER Vegetative organs, ovules of fiber beginning 2 [17]

GATI4 N R | £ 4 4 {6 3 5 IR Bk Hypocotyl, ovule of fiber extension 1
W% Vitis vini fera GAI 2L 4 (43R Stem tip, young leaves, young fruit 1 [20]
SEH Malus domestica GAI 413 Young fruit 1 [21]
THARHE Prunus avium GAI RS Flower, fruit 1 [24]
# JN Cucumis sativus GAIP 2£ MEAE ZF Stem, male flower budl 1 [19]
K& Glycine max GAlla I 46 R4 ZH Leaf, flower, embryo tissue 1 [18]

DELLA1 2 FpF Stems, seeds
HEAE Prunus mume 2 [22]
DELLA2 Z£ Stems

KM Sinningia speciosa GAI A calyx 1 [23]
INFE Triticum aestivum Rht A 4120 All organizations 1 [4]
K Hordeum vulgare SLN1 T A 2040 All organizations 1 [12]
K Zea mays ds8 A 2040 All organizations 1 [4]
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fb A5 DELLA & 4 B ff 16 8 45 B 7 (F-box Y 2K
FID o HA0MUBH GA R B BRET , At 52 f& GID1
N 2 A G BN 2 5 GA 454, M fili i
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Fig. 1 Regional structures of DELLA protein
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Table 2 The functions of DELLA protein in plant growth and development
LU HH%4 A BRI 2% Sk
Species Protein name Physiological function Reference
DELLA Z 5 Z i K I A # il Morphological involvement in stem elongation [4]
RGL2 Z 5570y Hj & Participate in seeds germination [7]
DELLA A4 T IR E {414 Inhibition of hypocotyl elongation [10]
fur‘ﬁ% - GAI/RGA i 8 AL A A 25 K 9B Y, Inhibit the formation of the hook structure of yellowing seedlings [10]
A;ZZZ;];’{;W DELLA Z: 5 3540 A ) 14 k% BA K2 - Participate and inhibit the canopy response of plants [40]
DELLA K Y IF A Suppress plant flowering [42]
DELLA fE BEAE ) % T S B K B HEPT S Promote plant resistance to drought and water shortage [46]
RGL1 Uik 2% AR IS 5 3 A M 52 Slow down age-related leaf senescence [49]
. 7 DELLA Z 5 F M BEAM A I ) Participate in the formation of individual leaves of tomato [35]
zyij)/f:l:\-lg-)ﬁlm DELLA 2 2 A% T 40 i < FL ¢ ] Promote tomato guard cell stomata closure [48]
K SLR1 2 5K B IE A # aY Participate in rice morphogenesis [33]
Oryza sativa 2 55 7K RS 95 AR 1) #0038 [ W Participate in the immune response of rice pathogens [50]
W 4j Fragaria vesca RGA1 % 5 1R B 22 B9 i Participate in the formation of strawberry stalks [44]
SRHEY) Legumes DELLA {3 SR W) 5 MR 98 7 A9 3L 2E Promote the symbiosis between legumes and rhizobium [37]
Kk ~ S K L B ;
H(;:;de;f:iilz%izre DELLA Izifigi(p(%teéiigjfifoﬁggﬁt%zbo?&%ﬁy stems, affecting its morphogenesis (34]
DELLA Zﬁ'ﬁﬂl\igﬁgﬂ:‘ﬁy?ﬁ"ﬂ/ﬂ;ﬁﬁ?&ﬁﬁi o ‘ . [32]
T)—iti(‘uijy:istivu)n Participate in the growth of wheat stems, affecting its morphogenesis
Z S HCPT IR 30 45 0 55 Participate in adversity against salt stress [47]
3% Brassica napus DELLA 7 ] 48 45 T 3 22 B9 K Negative regulation of the elongation of rape stems [30]

S G R Y R CR . BESR R BT, GA i
R AR IR B . T DELLA & [ 1 10 98 4% o
FHE Y v 5 AR I8 B G A A DG B IR A Rk L A IE
W R AE G R Y della 58 78 44 dhr, 280 10 43 9 %k
HRKRW A, Jin 5057 . DELLA & (1 i 545
JEEE R M B R (CCaMKD) | TPD3 JE A
CCaMK-IPD3-DELLA # 1 & &k 2 #F 2 FHE )
Ji A TR T 5 75 S R DG R TR 1 3 3 0 T AR i
BH W AR 9 L2k 5 H CCaMK A 3@ i fin 38 DELLA
H 5 IPD3 Z A By B AE £ # CCaMK-IPD3-DEL-
LA Z &MY G DELLA & (A0 5 IPD3 AR {2
HEHBERR L. A, DELLA 5 (436 1] 55 45 0 (5 5
H; B B F (Nodulation signaling pathway) NSP2-
NSP1 B HE G Y. )t 5 4598 15 5 5 ERN1
WG B T 2456 AR SR 2590 15 T B DR Y 3R 3k 2 i 4R
SR AR E B RS s H DELLA Al it 5 1PD3 LA
F NSP2 Y BUaE (18 A 7k 3 R 42 45 98 5 = S A
23k .
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Kl ik RING-H2 #4585 11 (— A Fh 5 8 & 1Y 700
) AL E ABA A B, im0 A i k.
2.4 DELLAZBASETHHMERRTHENN
7 B

7 W A ARG T b i R GA B ST Y rga
DELLA S5 #8385 ¢ 28 28 (K LA S GFP il & 85 11, 45
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HRIEX GA AU Gl in GA R BEAE #E T Rl
AR o &y i e BRI T R R IR b 2 T8
— T BRI AR o A ) 5 R X LR A &y 1 T A 2 2
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DELLA & 136 ] 38 1 671 84 miRNA159 3 1 9 i
T 4 3 LEAFY (LFY) (#3557, B A5 0
54kl . DELLA A Al i 5 SQUAMOSA PRO-
MOTER BINDING PROTEIN-LIKE (SPL) K/
il SPL 4 2 3k dF ifi 4E 2% S 46 B )00 i Ab,

DELLA FE 7l 5 CO HAE,CO & —F ] & #F JF 1&
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FeI5, HE A K ROS 1AL, 48 55 48 1 % 38 5% 11 2
fif 7. FeHTAE 5T & B, R o DELLA 2 H Y sk 2k
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PR B AL BE 1 0 A B AE K B = S F R TR A
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