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Cloning and Functional Analysis of ZmMSRB5 Gene in Maize
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Abstract: Maize is particularly susceptible to abiotic stresses such as low temperature, which could cause

maize production decreased in Northeast China during spring. Therefore, it is particularly important to mine cold-

tolerant gene, verify the gene function and analyze its regulatory network. In this study, ZmMSRBS5
(GRMZM2G577677) was successfully cloned from the cold—tolerant maize inbred line W9816 and heterogeneously
expressed in Arabidopsis. After 25 days of treatment at 4 °C, the germination rate of ZmMSRBS5 overexpressing Ara-
bidopsis lines(ZmMSRB5—0E) was higher than WT. After 5 hours of freezing treatment at =8 °C and 3 days of recov-
ery, the survival rate of ZmMSRB5—OF lines was also significantly higher than WT. Additionally, the proline con-
tent, and the activities of SOD and CAT in ZmMSRB5-O0E lines were significantly higher than WT at 4 °C, while the
MDA content was significantly lower than WT. These findings indicated that ZmMSRB5 could enhance the cold tol-

erance and play an important role in the response to cold stress in Arabidopsis.
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1 : A: ZmMSRBS J [K 52 fi& F Uk K ; B : pDONR207:ZmMSRBS AL , 1 ~ 10 27 pDONR207::ZmMSRBS5 BHPE L 58 I ; C: pEarlygate101:
ZmMSRBS A& FF R RN , 1 ~ 54 pEarlygate 101::ZmMSRBS FHE: ¥ 58 B BRIV, M A4 D1.2000, PC A7 B X NC A BT HE
Note: A, cloning and electrophoresis detection of ZmMSRBS. B, bacterial detection of pPDONR207::ZmMSRB5; 1-10, positive monoclonal bacterial solu-
tion of pDONR207::ZmMSRBS. C, detection of Agrobacterium in pEarlygate101::ZmMSRBS; 1-5, positive monoclonal bacterial solution of pEarly-
gatel01::ZmMSRB5. M: DL2000, PC: positive control, NC: negative control.

B1 ZmMSRB5EE R RiAHIEHE

Fig.1 Cloning and construction of expression vector of ZmMSRB5
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Note: A, screening of transgenic Arabidopsis thaliana with 0.05%0 Basta solution; B, PCR detection of ZmMSRBS5 in transgenic lines; C, Semi—quantita-
tive detection of ZmMSRBS5 in transgenic lines; f, detection of the relative expression of ZmMSRBS in transgenic lines. M: DL2000, PC: positive

control, NC: negative control, mt: atmsrb5.
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Fig.2 Screening of ZmMSRBS transgenic Arabidopsis plants
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Note: A, germination of WT and ZmMSRB5-0E; C, normothermic phenotype of ZmMSRB5-0E line; C: phenotype of WT at 4 C for 25 days; D: pheno-
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Fig.3 Germination rate and survival rate of overexpression Arabidopsis of ZmMSRBS
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Note: A, germination of ZmMSRBS transgenic Arabidopsis lines at 23 °C; B, germination of at 4 °C; C, germination rate at 23 °C; D, germination rate at

4 °C; E, chlorophyll contents of rosette leaves at 23 °C; F, chlorophyll contents of rosette leaves at 4 “C(values represent the mean + standard devia-

tion of three biological replicates, *P<0.05, **P<0.01, Bar: 1 em). mt: atmsrb5; HF: atmsrb5 restorer line.
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Fig.4 Germination rate and chlorophyll contents of ZmMSRBS5 transgenic Arabidopsis lines
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Fig.5 Determination of physiological and biochemical indicators related to cold tolerance of ZmMSRBS transgenic Arabidopsis lines
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