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Abstract: The distribution and supply of photosynthetic assimilation products is a major limiting factor of
fruit and seed development, and increasing sucrose distribution and transport to fruits and seeds is a
potential strategy for increasing yield and quality. SWEET ( sugar will eventually be exported transporter)
is a type of sugar transporters which have been identified more in recent years, and these proteins regulate
sink organ development via transporting nutrients from source leaves and participate in plant growth and
development and biotic and abiotic stress response. SWEET proteins are located in membrane structure,
belong to MtN3 family, and usually contain seven transmembrane domains, including two MtN3/saliva
domains. With chromosome doubling, segmental duplication, tandem duplication, etc., SWEET genes
have been expanded in species. SWEET4 and SWEET39 genes are the key genes selected in the
domestication and improvement process of crops. SWEET9 protein is a nectary-specific sugar transporter,
which is involved in evolution of plant nectary. SWEET16 and SWEET17 proteins are involved in plant
root growth and development. SWEET11 and SWEET15 proteins are involved in plant seed endosperm
filling. This paper systematically reviews the structure, number, classification, subcellular localization,
and member expansion and evolution of SWEET proteins, analyses functional roles of SWEET proteins in
plant growth and development including leaf, stem, and root development, anther development, nectar
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secretion, seed filling, and fruit development, highlights the application of SWEET proteins in crop

improvement, and elucidates the importance of increasing sink-source intensity for the sustainability of

crop yield increase.
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Table 1 Number and classification of SWEET proteins in different plants
Mty Hohr 432 Classification P34
Plant Number I il m I\ Reference
AREST Arabidopsis 17 SWEET1,SWEET2, SWEET4,SWEETS, SWEET9,SWEETI10, SWEET16,SWEET17 [4]
thaliana SWEET3 SWEET6,SWEET7, SWEET11,SWEET12,
SWEETS8 SWEET13,SWEET14,
SWEET15
HHE Musa acuminata 25 SWEET1a,SWEET1b, SWEET4a,SWEET4b, SWEETI14a,SWEET14b, SWEET16a,SWEET16b, [17]
SWEET2a,SWEET2b SWEET4c,SWEET4d, SWEETI14c¢,SWEET14d, SWEET17
SWEET4e ,SWEET6, SWEET14e,SWEET14f,
SWEET7a,SWEET7b SWEET14g,SWEET14h,
SWEET14i,SWEET14j
K Litchi chinensis 16 SWEET1,SWEET2a, SWEET4 ,SWEETS , SWEET9a,SWEET9b, SWEET17 [18]
SWEET2b,SWEET3a, SWEET6,SWEETS SWEET10,SWEET11,
SWEET3hb SWEET12,SWEET15
LAY Solanum 33 SWEET1a,SWEET1b, SWEET4,SWEETS, SWEET10a,SWEET10b, SWEET16a,SWEET16b, [19]
tuberosum SWEETI1c,SWEET1d, SWEET6,SWEET7a, SWEET10c,SWEET10d, SWEET16¢,SWEET17
SWEETle,SWEETIf, SWEET7b SWEET11,SWEET12a,
SWEET1g,SWEET1h, SWEET12b,SWEET12¢,
SWEET1i,SWEET1j, SWEET12d,SWEET12e
SWEET2a,SWEET2b,
SWEET2¢,SWEET3
KF Hordeum vulgare 23 SWEET1a,SWEET1b, SWEET4,SWEETS, SWEET11a,SWEET11b, SWEET16 [20]
SWEET2a,SWEET2b, SWEET6a,SWEET6b, SWEETI12,SWEET13a,
SWEET3 SWEET7a,SWEET7b, SWEET13b,SWEET14a,
SWEET7¢ SWEET14b,SWEET15a,
SWEET15b,SWEET15¢
IKFE Oryza sativa 23 SWEET1a,SWEET1b, SWEET4,SWEETS, SWEET11a,SWEET11b, SWEET16 [21-22]
SWEET2a,SWEET2b, SWEET6a,SWEET6b, SWEETI2,SWEET13,
SWEET2¢,SWEET3a, SWEET7a,SWEET7b, SWEET14,SWEETI5
SWEET3b, SWEET7¢,SWEET7d,
SWEET7e
SEIR Malus pumila 25 SWEET1,SWEET2a, SWEET5a,SWEETSb, SWEET9a,SWEET9b, SWEET17 [23]
SWEET2b,SWEET2¢, SWEET7a,SWEET7b, SWEET10a,SWEETI10b,
SWEET2d,SWEET2e, SWEETS SWEET11,SWEET12a,
SWEET2f,SWEET2g, SWEET12b,SWEET15a,
SWEET2h,SWEET2i SWEET15b
i Solanum 29 NEC1,SWEET1a, SWEET5a,SWEET5h, SWEET10a,SWEET10b, SWEET16,SWEET17 [24]
lycopersicum SWEET1b,SWEETlc, SWEET6,SWEET7a, SWEET10c¢,SWEET11a,
SWEET1d,SWEETle, SWEET7b SWEET11b,SWEETI1 1c,
SWEET1{,SWEET2a, SWEET11d,SWEET12a,
SWEET2b,SWEET3 SWEET12b,SWEET12¢,
SWEET12d,SWEET14
W& Vitis vinifera 17 SWEET1,SWEET2a, SWEET4,SWEETS5a, SWEET9,SWEET10, SWEET17a,SWEET17b, [25]
SWEET2b,SWEET3 SWEET5b,SWEET7 SWEET11,SWEET12, SWEET17¢,SWEET17d
SWEET15
FHM Camellia sinensis 13 SWEET1a,SWEET1b, SWEETS5,SWEET7 SWEET9a,SWEET9D, SWEET16,SWEET17 [26]
SWEET2a,SWEET2b, SWEET15
SWEET2¢,SWEET3
EK Zea mays 24 SWEET1a,SWEET1b, SWEET4a,SWEET4b, SWEETIla,SWEETI1b, SWEET16,SWEET17a, [27]
SWEET2,SWEET3a, SWEET4c¢,SWEET6a, SWEET12a,SWEET12b, SWEET17b
SWEET3hb SWEET6h SWEET13a,SWEET13b,
SWEET13¢,SWEET14a,
SWEET14b,SWEET15a,
SWEET15b
B Populus sp. 27 SWEET1a,SWEET1b, SWEET4,SWEETS, SWEET9,SWEET10a, SWEET16a,SWEET16b, [28]
SWEET1c,SWEET1d, SWEET7 SWEET10b,SWEET10c, SWEET17a,SWEET17b,
SWEET2a,SWEET2b, SWEET10d,SWEET11, SWEET17¢,SWEET17d
SWEET2c,SWEET3a, SWEET15a,SWEET15b
SWEET3b,SWEET3¢
A Ziziphus jujuba 19 SWEET1,SWEET2.1, SWEET4.1,SWEET4.2, SWEET10.1,SWEET10.2, SWEET16,SWEET17.1, [29]

SWEET2.2,SWEET3

SWEET4.3,SWEET4.4,
SWEET5,SWEET7

SWEET10.3,SWEET10.4,

SWEET11,SWEET13

SWEET17.2
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