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Abstract: [Objective] OsSHR2(LOC 0s03g31880) is a homologous gene of AtSHR of Arabidopsis thaliana, which falls
into GRAS transcription factor family together with OsSHR1, OsSCR1 and OsSCR2 in rice. It has been reported that the
transcription factor genes SHR and SCR regulate the development of roots and leaves, and participate in various life
activities. We analyzed the temporal and spatial expression patterns and the way OSSHR2 regulates vegetative growth in
rice. [Method] The function of OSSHR2 was verified by bioinformatics analysis, expression pattern analysis, germination
kinetic analysis and hydroponic experiments. [Result] Biomechanical analysis showed that OsSHR2, OsSHR1, OsSCR1
and OSSCR2 had high homology with SHR subfamily and SCR subfamily in Arabidopsis thaliana and other species. The
expression pattern analysis by qRT-PCR and pOsSHR2::GUS staining showed that OSSHR2 was strongly expressed in the
roots, leaves, vascular tissues and reproductive organs during the whole vegetative and reproductive growth stages, and
especially in the stele of the root tip, lateral root primordium and the central of leaf and stem vascular tissue. Additionally,
the relative expression of OSSHR2 was down-regulated in Pi-deficiency in shoots and roots of wild type. The seed
germination and hydroponic experiment analysis of CRISPR-Cas9 mutant 0sshr2 showed that seed germination of 0sshr2
was delayed and with lower germination rate than that of WT, in addition the length of shoot and root of 0sshr2 were
significantly shorter than WT under Pi-sufficient and Pi-deficient conditions. [ Conclusion] OsSHR2 plays an important
role in the development of shoots and roots, the formation of vascular tissue and various activity in vegetative and
reproductive growth, which lays an important theoretical basis for the application of OSSHR2 in molecular breeding.
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DhRe S BeaR I .

1 MRS
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LA R FE AR B 2R A (wild type, WT). 4l
4 CRISPR-Cas9 224814 osshr2 Fil OsSHR2 1) & 3l
& GUS AL E MM KL pOsSHR2::GUS.
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ACCAGAGTCCAACACAA-3)., (F: 5-TGTGTGT
CACGATCGACATTAATG-3's R: 5'-CGCTGTTTC
AAAACCCTACATG-3)FI(F: 5-GCGGGTTGAAT
GGGAAGAG-3'\ R: 5-TGCTGGCTGAAAAACCC
TAAG-3").
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OsSCR1 gatad 1462 73733 |
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A—HEIFAKFER) SHR 1 SCR [RIVE S (R S ZE MR A AZ IR I 7 %)) — BUPE 0 s B— il B BRI 5K 43 T W93k InterPro(http:/www.ebi.ac.uk/
interpro/)#EAT# R IF 5 7K FE 1) SHR A1 SCR [AIVA K] GRAS £ 57 45 W3 AN fR < 54 )5 VHIID (WAL E T : C—A[E4Fh SHR F1 SCR [7] J5i5E H

I 23 A7 o

A, Sequence homology analysis of amino acids and nucleic acid of SHR and SCR homologous genes in Arabidopsis thaliana and rice; B, Prediction
of the positions of SHR and SCR homologous GRAS conserved domains and conserved motifs in Arabidopsis thaliana and rice by InterPro
(http://www.ebi.ac.uk/interpro/); C, Phylogenetic tree analysis of SHR and SCR homologous genes of different species.

1 A[E4I% SHR #1 SCR ELRERENEMEBFEDR

Fig. 1. Bioinformatics analysis of SHR and SCR homologous genes of different species.
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Fig. 2. Temporal and spatial expression pattern of OsSHR1 and OsSHR2 in rice.
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A—FIFAR; B—FFAR MR ; C—H; D—FmadcRE; E—mJEE; F—md; G—21; H—ZE KM, 1—25; J— X80 K—
BN L—8e; M—F Mk N—R@ER)E 3 d). A~E, J: KRBEWEM:; F, G, I, K~N: KREERIY:; H: 285, A~
HR N 2 mm; K~N FdR RN 0.5 mme.

A, Seed root; B, Seed root and lateral root; C, Young leaf; D, The enlarged view of the young leaf; E, Leaf primordium; F, Ligule; G, Node; H, Stem
and leaf sheath; I, Stem; J, Basal stem; K, Husk and rachilla; L, Spikelet; M, Ovary and stigma; N, Embryo(three days after germination). A-E, J:
Seedling stage; F, G, I, K-N: Grain filling stage; H, Tilling stage. A-J, Bar=2 mm; K-N, Bar=0.5 mm.

3 pOsSHR2::GUS ##IH) GUS £ EEE

Fig. 3. Identification of OsSHR2 promoter-driven tissue-specific GUS staining.
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0
3 5 8 14
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Fig. 4. Phenotype and statistics of seed germination and hydroponics experiments of WT and osshr2.
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A, The relative expression of OSSHR1 and OsSHR2 in the roots; B, The relative expression of OSSHR1 and OsSHR2 in the shoots.
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Fig. 5. Relative expression level of OsSHR1 and OsSHR2 under Pi-sufficient and Pi-deficient conditions in rice.
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Fig. 6. Phenotype of the wild type(WT) and osshr2 under Pi-sufficient and Pi-deficient conditions.
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