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Advances in the study of plant SWEET gene family for disease develop-
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Abstract: Sugar transport and distribution play a key role in regulating plant development and responding to biotic
and abiotic stresses. In the process of plant-pathogen interactions, there is competition for sugars, which is controlled by
membrane transporters and is decisive for the outcome of plant-pathogen interactions. SWEET sugar transporters are targeted
by extracellular pathogens, which modify their expression levels to obtain sugar nutrients for growth. This paper firstly de-
scribed the distribution and structure of the SWEET family in plants. Secondly, it summarized the role of SWEET in the in-

vasion of host plants by bacteria, fungi and oomycetes. Finally, the paper also looked at the prospects of manipulating

SWEET expression by means of genetic engineering for the development of disease-resistant cultivars.
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Table 1 Distribution of the SWEET gene family in plants
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BIRIHF (Arabidopsis thaliana) 17 4 [6] || %% (Pisum sativum) 2 4 [33]
IKFE (Oryza sativa) 21 4 [9] W B AE ( Fragaria vesca) 20 4 [34)]
W% (Vitis vinifera) 17 4 [10] I8 (Litchi chinensis) 16 4 [35]
P ETE (Medicago truncatula) 25 4 [11] AEMBE ( Brassica oleracea) 30 4 [36]
A% ( Manihot esculenta) 28 4 [12] || % ( Ziziphus jujuba) 19 4 [37]
SER (Malus domestica) 33 4 [13] itk ( Juglans regia) 25 4 [38]
M ( Citrus sinensis) 27 4 [14] E 14 (Populus trichocarpa) 27 4 [39]
JCHIE (Amborella trichopoda) 9 4 [15] || ®HbFE 24 ( Poa pratensis) 13 4 [40)]
K& ( Eucalyptus grandis) 52 4 [16] WA ( Vernicia fordii) 18 4 [41]
& ( Solanum lycopersicum) 29 4 [17] BEJRR ( Ricinus communis ) 18 4 [41]
K ( Glycine max) 52 3 [18] || JBRIXUM (Jatropha curcas) 21 4 [41]
EK(Zea mays) 24 4 [19] H A ( Prunus mume) 11 4 [42]
LA BE( Solanum tuberosum) 35 4 [20] BB ( Prunus persica) 17 4 [42]
155 ( Sorghum bicolor) 23 4 [21] || 445 ( Ginkgo biloba) 17 4 [15]
it 4o AR ( Gossypium. hirsutum) 55 4 [22] || A48 ( Punica granatum) 20 4 [43]
5 JN( Cucumis sativus) 17 4 [23] || 3¥X.( Phaseolus vulgaris) 24 4 [44]
FHZL( Pyrus bretschneideri) 18 4 [24] || #%¥k(Averrhoa carambola) 10 3 [45]
% # (Musa acuminata) 25 4 [25] || &sz Ak Dendrobium officinale) 22 3 [46]
B WKAR ( Lotus japonicus) 13 3 [26] W45 2% ( Phalaenopsis equestris) 16 3 [46]
IR} ( Hevea brasiliensis ) 36 4 [27] FEIEHE ( Nepenthes sp. ) 20 4 [47]
INAE (Triticum aestivum) 105 5 (28] || #4E3 ( Hemerocallis fulva) 19 4 [48]
% ( Ananas comosus ) 39 5 [29] W% ( Brassica napus) 68 4 [49]
FHR F B ( Saccharum spontaneum) 22 4 [30] T4 JK( Cucurbita moschata) 21 4 [50]
F12% ( Brassica rapa) 34 4 [31] || AT (Phyllostachys edulis) 30 4 [51]
Xt ( Camellia sinensis) 28 4 [32] || P8JR( Citrullus lanatus) 22 4 [52]
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Fig.1 Phylogenetic tree analysis of SWEET gene family in five plant species
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Fig.2 A simplified model for the role of plant SWEET sugar

transporters in microbial nutrition
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Table 2 Clade I SWEET transporters targeted by the bacterial blight pathogen
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OsSWEETI2 JKF5 ( Oryza sativa)

JK R v B [ Xanthomonas oryzae pv. TKFE F A
5 5 B B [ Xanthomonas oryzae pv. 7KFE AR R

IKFE ( Xanthomonas oryzae pv. TR FE B A

ST LR R8T [75].076]
KA/ RNA TR

TR PUIERS R [63]

)<H

Nz Ny W BT [77]

oryzae )

OsSWEET13 /KA ( Oryza sativa) JKFE M B ( Xanthomonas oryzae pv. 7KAE H A5 ZIW T AR E R [10].[67]
oryzae ) e/ RAR B

OsSWEETI4 /K% ( Oryza sativa) JKFEHE BB ( Xanthomonas oryzae pv. 7K A5 ZIRE AT LIEHER RS F [57].062]
oryzae ) GRAR TR

OsSWEETI15 /KA ( Oryza sativa) JKFE B A B TKFE H AR I T LR [61]
( Xanthomonas oryzae pv. oryzae)

CsSWEETI  M% ( Citrus sinensis) 5 P B ( Xanthomonas citri subspecies MIBAMHE YRR WA ET LHER, A7 [65]
citri strain Xcc306) RAS =B

GhSWEETIO #34¢ ( Gossypium spp. ) FRAE £f TR [ Xanthomonas citri sub- i AS L ZIREIES LR ERE, T LN [66]
sp. malvacearum (Xem) ] BT R

MeSWEETI10 K% ( Manihot esculenta) ¥ ¥ ( Xanthomonas axonopodis pv. ZNEH AL 2R ZIRE S LR E [60]

manihotis)

DUER IBSWEET10 J& 7, S 80 H 2 X5 2 8 J) 4
A S TR i, T e B B T B, X 5 KR AR
Wb A, #E—E ZH, HEF -

SWEETI0 W23k T 8 7] B8 38 1< )l 20 SR e Fl T 4 K
TR T 1 5 A 45 2H 2 1 A0 i B S B | S B AR
T4k 7] R A R, RNAT AR 7R B YL 5 26 90



1416

AN NI A

2022 4F & 38 % 5 M

PEBEIR B BB LS F Y FEARURE ST AOARS, R L%
U R 5 B0 T R B ALSWEET?2 FE N 323k 1
T 10 5L L B BRER Y SWEET2 SRR
Gy 3% BIIERGY  YH OR AR e i R AR A2 i X R
W AtSWEET2 %512 {54 M\ 41 it 58 3% 32 3003, DA

*3 HEYHHER/FSEEMN SWEET HIiZEH
Table 3 SWEET transporters targeted by the fungi/viruses in plants
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