Ao T B % W T % | RUS REXHEYE K& B 0 BEER

Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Jan. 25, 2024, 40(1): 81-93
DOI: 10.13345/j.cjb.230122 ©2024 Chin J Biotech, All rights reserved

E ik -

RUS KX EYE KA EFHEAEER

W', R, KA, BEA, BRAF, BEIET, B0, ERE"

1 P Rz A ARE e R TSRS F B S L0, HK 400715
2 R R B2EBEd AL 5 r, EER 401329

e, ZEIE WK, B, BAT, HEHE, B, TR RUS FIXHR A K &7 0 E D] 9 TR,
2024, 40(1): 81-93.

HU Yao, LI Sirui, ZHANG Xinxin, TANG Qinglin, WEI Dayong, TIAN Shibing, YANG Yang, WANG Zhimin. The regulatory
role of the RUS family in plant growth and development[J]. Chinese Journal of Biotechnology, 2024, 40(1): 81-93.

5 E: TR ARASDFZ A5 LA L RKMIRGXETER, ErTHKTER
R THDEFTHOAERLE T EXEE. R EINK-B 454802 [Root-UVB (ultraviolet
radiation B)-sensitive, RUS1& & & Tt %R & &, b &5 E kT 4 DUF64T LMk, EA 5
HERAE. MREHARERBFSHAGEDG R T RIEER . ALHEF R £ F RUS Rk
BAAMG IR R T . R EER. A F B6 5. AKFHEFRLHLATFAKLFTEIAATY
HAR AT R G, HRNFR LAY AEREF T o0 TR RET 2.

FEEF AR R SMA-B 24 AUR(RUS);, MAKR A, MMEH, HHAF

The regulatory role of the RUS family in plant growth and
development

HU Yao', LI Sirui', ZHANG Xinxin', TANG Qinglin', WEI Dayong', TIAN Shibing?,
YANG Yang®, WANG Zhimin"'"

1 Chongqing Key Laboratory of Olericulture, College of Horticulture and Landscape Architecture, Southwest University,
Chonggqing 400715, China
2 Institute of Vegetables and Flowers, Chongqing Academy of Agricultural Sciences, Chongqing 401329, China

Abstract: The chloroplast genome encodes many key proteins involved in photosynthesis and
other metabolic processes, and metabolites synthesized in chloroplasts are essential for normal
plant growth and development. Root-UVB (ultraviolet radiation B)-sensitive (RUS) family
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proteins composed of highly conserved DUF647 domain belong to chloroplast proteins. They
play an important role in the regulation of various life activities such as plant morphogenesis,
material transport and energy metabolism. This article summarizes the recent advances of the
RUS family proteins in the growth and development of plants such as embryonic development,
photomorphological construction, VB6 homeostasis, auxin transport and anther development,
with the aim to facilitate further study of its molecular regulation mechanism in plant growth
and development.

Keywords: root-UVB (ultraviolet radiation B)-sensitive (RUS); morphogenesis; transportation of

substances; anther development
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Figure 1 Basic structure of the RUS protein.
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Figure 2 Phylogenetic tree of RUS from plants. Protein sequences of RUS were used for alignment by
ClustalW, and the phylogenetic tree was developed by the method of neighbor-joining tested with bootstrap
1 000 using MEGA 11. The scientific names of species are abbreviated as: At: Arabidopsis thaliana; Bna:
Brassica napus; Br: Brassica rapa; Cc: Citrus clementina; Cr: Capsella rubella; Cs: Camelina sativa; Dz:
Durio zibethinus; Es: Eutrema salsugineum; Gh: Gossypium hirsutum; Hb: Hevea brasiliensis; Hi: Hirschfeldia
incana; Hs: Hibiscus syriacus; Jc: Jatropha curcas; Me: Manihot esculenta; Mn: Morus notabilis; Pa: Populus
alba; Pg: Punica granatum; Pv: Pistacia vera; Qs: Quercus suber; Rs: Raphanus sativus; Tc: Theobroma cacao;
Th: Tarenaya hassleriana; Tw: Tripterygium wilfordii.
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Table 1

Regulatory role of the RUS family genes in plant growth and development

Species Gene Accession CDS (bp) Protein (aa)  Function reported References
Arabidopsis  AtRUS1 At3g45890 1827 608 Root development [5]
thaliana Vitamin B6 photo-protection [13]
Polar auxin transport [14]
Starch metabolism [15]
AIRUS2 At2g31190 1302 433 Root development [7]
Vitamin B6 photo-protection [13]
Polar auxin transport [11]
Starch metabolism [15]
AtRUSA At2g23470 1563 520 Anther development [12,16]
AtRUSG At5g49820 1494 497 Embryonic development [17]
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Figure 3 A model showing the interaction of RUS1 and RUS2 in the plant growth and development.

“ —> " indicates positive regulation;
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—” indicates negative regulation.
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Figure 4 The regulatory role of RUS4 in anther development.

“——— ” indicates negative regulation.
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