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Abstract: In rice, OsSHMT4 ( OsCADTI ) has been cloned. This gene encodes serine hydroxymethyltransferase
(SHMT) , which can regulate the absorption and assimilation of sulfate/selenate. However, the function of its highly homolo-
gous gene, OsSHMTS, remains unclear. Based on the reverse genetics research method, the OsSHMTS gene was cloned in this
study. Tt was found that the homology between OsSHMTS and OsSHMT4 ( OsCADTI) was as high as 84%. The results of sub-

cellular localization indicated that OsSHMT5 was localized

W= B HA - 2024-09-09 in the nucleus. The OsSHMTS gene knockout mutants were
BEETH THE AR 4 HERE 4T H (BK20210389) 3 H 5 constructed using the CRISPR/Cas9 technology. It was
H RBP4 H 4RI T H (32202592) found that there were no significant differences in the total

TEER R A8(1992-) 55 VLIRFHHA, WA BB oT 04, % sulfur/total selenium and various forms of selenium content
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en@ jaas.ac.cn compared with the wild-type. Based on transcriptome-level

BIRMEE : 2HT, (E-mail) xinyuan. huang@ njau. edu.cn analysis, it was found that OsSHMT5 had no significant
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regulatory effect on the expression of genes related to sulfate/selenate absorption and assimilation in rice. In the root, OsSH-

MTS5 may have molecular functions such as tetrapyrrole binding, heme binding, oxidoreductase activity, electron transfer ac-

tivity, and iron ion binding. In the shoot, OsSHMT5 may have molecular functions such as transcription regulator activity,

molecular function regulator, endopeptidase regulatory activity, peptidase inhibitor activity, and copper ion binding. The re-

sults of this study lay a foundation for the research on the functions of the OsSHMT family in rice.
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Fig.4 Phenotypes and the contents of sulfur and selenium of the wild type and osshmt5 mutants of rice
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Table 1 The contents of nutrient elements in the shoot and root of the wild type and osshmt5 mutants of rice

WL TR PRI (PR 11) ALK osshmt5-1 SEARA osshmt5-2 RAFIR 0sshmt5-3
BEE i (mg/kg) HiR 3 031.0£157.0a 2 791.0+157.0a 2 550.0+191.0a 2 688.0+£199.0a
Hi | 4 112.0£284.0a 3 837.0+289.0a 4 061.0+£289.0a 3 401.0+228.0a
W i (mg/kg) T & 3 994.0+362.0a 4023.0+111.0a 3 710.0+158.0a 3 564.0+320.0a
Hb 3B 8 139.0+238.0a 7 649.0£97.0a 7 748.0+291.0a 7 472.0£328.0a
B (mg/kg) i 5 687.0+507.0a 6 055.0+724.0a 5977.0£199.0a 5 441.0£1 039.0a
Hb 36 23 949.0+1784.0a 20 672.0£618.0a 19 243.0+1 968.0a 19 034.0+1 508.0a
55 1 (mg/kg) Hb R 703.0+52.0a 675.0+18.0a 536.0+9.0a 534.0+126.0a
-6 2 076.0+268.0a 1 947.0+282.0a 2 072.0£225.0a 1 603.0£200.0a
£ i (mg/kg) T & 8.60.4a 6.9+0.1a 6.5+0.2a 7.3+0.8a
Hb 3B 64.4+5.5a 61.9+6.0a 56.2+4.1a 53.023.1a
B i (mg/kg) T &R 335.0+57.0a 315.0+23.0a 291.0+11.0a 328.0+40.0a
Hb 3B 86.01.0a 86.0£10.0a 88.09.0a 82.023.0a
7 (mg/kg) B 78.0+18.0a 75.02.0a 58.0+2.0a 73.0+4.0a
Hh 1 & 8.6+2.3a 10.6=0.6a 10.6%3.5a 6.5+2.7a
Bl F i (mg/kg) T # 69.0+14.0a 57.0+4.0a 48.0+3.0a 55.0+3.0a
B 14.6+0.8a 13.1+0.6a 12.920.6a 11.00.5a
BES 1 (mg/kg) Hb R 33.0+3.0a 27.0+1.0a 27.0+2.0a 25.0+3.0a
Hb 3B 50.0+5.0a 56.0+5.0a 45.0+15.0a 51.0£7.0a

[F—A7 5 5 MR NG TR 2 AR5 (P>0.05) , LFPIT,
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A1 208 A FENAXS Feabh i B, Ho A 322 4
FEAMXF RSB E BT, A1 183 B A X Kk =
TR RARK osshmt5-3 HiL T #8147 43 PR AH XF

Fikw BTb, A 90 A AR X Rk & T R, HoH
A 190 AN FE AR Rk T, A 498 A
AT Feah i PR, X TR &R, 2 AR R RN BT A=
R L2 R AETE 150 A 25 Rk B A % T
M B, 2 A 58 AR U R A Y L g 4 b 3 [R) A AE
228 R FRIRHENA
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