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Abstract: Manganese (Mn) is an essential mineral nutrient element for plant growth and development. Seve—
ral members of natural resistance—associated macrophage protein (OsNramp) family in rice have shown Mn**
transport activity, among which OsNramp4 has been identified as an aluminum transporter, but it is still un—
known whether OsNramp4 has Mn?* transport activity. This paper utilized Mn?* absorption mutant strain
Asmf1 to perform OsNramp4 functional complementation analysis, analyzed response of OsNramp4 to Mn?*,
and studied the effects of environmental Mn** stress on the growth and Mn?* uptake and transport of nramp4
knockout mutant. The results showed that OsNramp4 can complement Mn’* uptake defect phenotype in
Asmfl1 yeasts. The expression of OsNramp4 in root of rice was induced by Mn*". The growth of nramp4 under
high Mn’* stress was significantly better than that of the wild—type control. Meanwhile, both the content of
Mn* in the shoot of nramp4 mutant and the root—to—shoot translocation ration of Mn** were significantly lower
than those of the wild type. These data suggested that OsNramp4 might function as a low —affinity Mn?*
transporter with activity of Mn?* uptake under high Mn?* stress and capacity of Mn’* transport from root to
aboveground tissue. These results are of great significance for further exploring the molecular mechanisms of

Mn* uptake, transport and distribution in plants.
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Fig.1 Functional complementation analysis of OsNramp4 in Asmf1 mutant yeasts

The pYES2-, OsNramp4—, OsNrampS5—-transformed Asmf1 yeasts were grown on SD-Ura plates separately and were collected. Then
the yeasts were adjusted to 1.0 of ODyy with distilled water, and serially diluted to 107, 10 107 and 10™* separately for dotting
on SD-Ura and SG-Ura plates containing different concentrations of EGTA. The dotted plates were cultured at 30 °C for 3 d.
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(A) ¥ % & RT-PCR; (B) qRT-PCR, 7~ [ &} ] & %) & 4%
OsNramp4 $9 F A &; LB EH 3k, BF¥H{EL, Mn*
A #2 5 R ) B ) &6 AR F AR 0 h e ) Seg Rk E ik
T EFRFES, " AT £ F B E(P<0.05),

Fig.2 Response of OsNramp4 expression to external
Mpn* in root

(A) Mn?*~inducible OsNramp4 expression pattern by semi—
quantitative RT-PCR; (B) Mn*~inducible OsNramp4 expres—
sion pattern by qRT-PCR. Data are an average of three in—
dependent experiments. ": Significant difference compared with
0 h group (P<0.05).

800 wmol/L MnSO, 4bH R}, 5848 (&b E 3731y
M2 & i E R T A A (E] 4A), HE—2E X 5 AE
AN A= 700 AR Hb_E-358 50 1) Min> 538 223064743

WT nramp4 WT nramp4d  WT  nrampd  WT

0 0.5 50
Mn?/(pmol * L)

(A)
3 AE Mn*RETH4ARMRTEAENERRSES
(A) RE Mn*RETF 41 ¥ 69 £ KIR A, 1B R=2 cm; (B) B A& F= nramp4 458 6930 L3R KE (D4R 0 2] E 2L b)) 5K
(B AF 0 21 EA TR Git 447, * AT £ 23 (P<0.05).
Fig.3 Comparison of the growth status between WT and rnramp4 mutant seedlings under different concentrations of Mn*
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(A) The growth status of seedlings under different concentrations of Mn*. Scale bar: 2 em; (B) Comparison of shoot and root length

between WT and nramp4 mutant seedlings. *: Significant difference (P<0.05).
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Fig4 Comparison of Mn* distribution between WT and nramp4 mutant seedlings at different concentrations of Mn*

(A) Mn* accumulation in rice root and shoot; (B) Mn* root—to—shoot translocation ratios. ": Significant difference (P<0.05).
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Nramp4 FIZIEE, JEE5H - f#HT OsNramp4 Qifaf
A 12 FL A B T 5 R = R T T
XF RS OsNrampd FIB HHLH AR H OCHAY
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