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The role of RH31 in regulating seed germination and seedling growth
and development in Arabidopsis thaliana

LIU Yanan® 2, JING Meng?, SHI Huiying®, YU Haitao?, HAN Yuzhen'*

(1. College of Biology, China Agricultural University, Beijing 100193, China;
2. Wheat Research Institute, Weifang Academy of Agricultural Sciences, Weifang, Shandong 261071, China)

Abstract: To elucidate the molecular mechanism underlying the growth-defective phenotype of rh31, a loss-of-function
mutant of the RNA helicase(RH) family member RH31, and to comprehensively understand the role of RH31 in plant
growth and development, the wild-type Arabidopsis thaliana Col-0 was used as the control, and seed germination and
seedling growth phenotypes of rh31 and PROAtCAPE3 homozygous knockout mutants atcape3 under normal culture
conditions were statistically analyzed. The growth phenotypes of rh31 and Col-0 seedlings were observed by exogenous
application of ethylene precursor ACC, ethylene signaling pathway inhibitor AgNOs, 6-benzylaminopurine(6-BA),
indole-3-acetic acid(IAA) and gibberellin(GA). The expression levels of genes related to plant signal pathways were
detected to determine the relationship between PROAtCAPES3, plant hormones and the growth-defective phenotype of the
rh31. The results showed that compared with Col-0, the germination potential of atcape3 was reduced, which was
consistent with the seed germination phenotype of rh31. It was indicated that the decreased germination potential of rh31
might be caused by the decreased mRNA levels of PROAtCAPE3. In addition, the rh31 mutant was found to exhibit
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decreased sensitivity to exogenously applied ACC and AgNOs, accompanied by elevated endogenous ethylene content,
which was significantly consistent with the shorter primary root lengths of rh31. Moreover, the ABA synthesis and signal
transduction pathway in rh31 were enhanced, which was consistent with its phenotype of reduced germination potential .

In conclusion, RH31 may regulate plant growth and development in Arabidopsis thaliana by modulating the transcript
level of PROAtCAPES3, the endogenous ethylene content, and the ABA signaling pathway.

Keywords: plant hormones; RH31; seed germination; growth and development
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Fig. 1 Germination potential statistics of rh31 lines
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Fig. 2 Seed germination and growth phenotype characterization of atcape3 lines
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Fig. 3 The effects of ACC and AgNOs treatments on the root elongation of rh31 seedlings
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Fig. 4 Hypocotyl length statistics and ethylene content determination of rh31 seedlings under dark treatment
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PRI, Srh31RARR AR R A B S R K2
] F 2 B — 3, HHEMIRH3L A @ s i s
Rz 2 SEMAEK KT RE, HEEEES L
TR TC o BEAL, AHBFFTH, rh31 5848 Rk P 6
FRIENENS | W5k 218 J s R AR UHE R S5 5 i
SBAEARRINHEEZER.

4 ZEip

AR 538 I X6 rh31 58 AR A A MIE it I 075 B R
RACC. s 5 @ BT 7 AGNOs LA K AE Y 2=
ABA. 6-BA. IAA. GA, WERHKEKERR, I
XA DI A T I8 A S R Rk AT 0, RN
rh31 RN OIf G R E TR, SIERABRIR
AKZMA R B Frh3l R AR N

PROAICAPE3 #% % A /K *F B & ¥ {1k, H
PROACAPE3 5 4l 5 R A% fA atcape3£ I H: 5 rh31
— S & PR, S IRH31 4 /b 433 3 1
73 PROAtCAPE3 % s A /K- KA 2 A 1 A o LA,
rh31 XAk Y ABA(S S BB IG R, 5rh31 AR
R RIS B AR 25 EFTR, RNAf#ETE
FERH31 7] fgiE i 112 PROAICAPES E A /K- 4
AU X ABA(E S %, SCHLGHH R I3 K &
KR B R IR .
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