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Effect of Transfection and Expression of Exogenous Pea-I'er Gene on
Major Mineral Elements Accumulation in Rice Plant and Grain
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Abstract: To investigate the effect of exogenous pea ferritin gene( Pea—Fer) on major mineral elements accu—
mulation in transgenic rice a near isogenic line( NIL BCF,) Fer34-XS11 was developed from the donor parent( ex—
ogenous ferritin transgenic pure line Fer34) and the recurrent parent( Oryza sativa ssp. japanica) ( Xiushui 11)
through repeated backcrossing and self-crossing. The contents of major mineral elements including Fe Ca Mn and
Zn from various tissues( root stem and leaf sheath) at different developmental stages( seedling tillering and matu—
ring) of the transgenic plants and grains were further analyzed. The results showed that the iron content of Fer34-—
XS11 increased significantly in different organs developmental stages and grains but no obvious difference was ob—
served in other mineral elements( Ca Mn and Zn) compared to the wild type Xiushui 11. This result provides impor—
tant information for further studying and utilizing the new iron-rich rice.
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2 12 DNA Pea-Fer
PCR ( 1) Fer34-XS11
2.1 Pea-Fer PCR Pea-Fer o
Fer34 -XS11 11
500bp—
400bp
1 Pea-Fer PCR
Fig.1 PCR analysis of Pea-Fer gene
M: DNA i1 ~12: Fer34-XS11 113 ~24: 11 M: DNA ladder; 142: Fer34-XS11; 1324 XS11
2.2 Pea-Fer Fer34-XS11 11
2.2.1 NN 4 ~5 Fer34-XS11
Fer34-XSl11 11 N N 11
| ). Pea—Ferr o
( 1) Fer34-XS11 11
Pea—Fer o
1 Fer34XSI1 11 ()
Table 1 Contents of Fe in root stem(leaf sheath) and leaf at different growth stages of Fer34-XS11 and XS11 ( pg/g)
Root ( ) Stem( leaf sheath) Leaf
Material
Fer34-XS11 3827.2 24008. 4 23690.2 431.7 635.3 538.5 429.3 374.4 619.7
+£227.7 +£657.4" +1211.3" £17.7 +20.8" +£20.7" £62.2 +9.7 £62.0
11 3232.1 19445.2 17613.3 414.2 454.2 392.9 405.0 324.5 567.2
+235.7 +781.9 +1416.9 +10.6 £19.5 +14.7 +10.8 +15.5  £28.5
5%

" The asterisk indicants significant difference at P < 0.05. The same as below

( ) Fer34-XS11 11 ( ) 429.3ng/kg
431.7pg/kg  414.2pg/kg 405. Opg/kg o Fer34 -
o XS11 11
Fer34-XS11 635.3pg/kg 374. 4pglkg 324. S5pg/kg.
11 454.2pg/kg Fer34XS11 11
Fer34-XS11 Fer34-
11 o XS11 11 619.7ug/kg
Fer34-XSI11 11 567.2uglkg o
( ) 2.2.2 NN NN
Fer34-XS11 Fer34-XSI11 11 N N
11 o N { ) - N

Fer34-XS11 11 ( 2).
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Table 2 Contents of Ca Mn and Zn in root stem(leaf sheath) and leaf at different growth stages of Fer34-XS11 and XS11

(ng/g)
Root ( ) Stem( leaf sheath) Leaf
Mineral
elements bine
Ca Fer34-XS11  5128.4 3431.6 3732.0 2218.5 1394. 1 2039.2 4209.4 442.0 8207.1
+£96.4"  +100.0 +89.1 +198.3 +208.4 +288.3 +280.3 £20.4 +250.7
11 5742.4 3669. 1 3823.8 2556.4 1460. 1 2565.9 4280.8 454.0 7874.3
+134.0 +49.9 +84.9  +129.4 +233.8 +173.1 +27.6 +30.7 +295.5
Mn Fer34XS11 667.9 326.2 208.5 943.0 391.9 401.7 1395. 1 313.5 554.6
+27.6 +14.8" +£2.4" £5.1 +14.6 +63.4 +60.0" +12.7 +24.9
11 736.3 383.6 285.6 1186.0 441.0 512.2 1719.8 324.0 624.9
£16.7 +8.7 +11.0 +97.9 +4.7 +32.4 +50.3 +14.9 +34.6
Zn Fer34-XS11 92.7 97.0 181.1 60.5 40.7 134.9 58.2 27.6 43.2
+1.5" +1.0 +35.7 +4.3 +1.9 +16.0 +3.8 +1.4 £3.0
11 80.2 58.6 129.0 61.4 43.8 141.4 53.9 25.9 43.6
+3.2 +2.7 +7.6 +1.5 +0.4 +4.6 +2.6 +0.6 +1.3
Fer34-XS11 11 2.3 Pea-Fer
; o 2.3.1
( ) Fer34-XS11 11 Fer34-XS11 11 ( N
N N o N N )
Fer34-XS11 11 3 ( 3o
o Pea—er 3
> ) > 974.Tpgl/kg  940.9ug/kg
> o ;
Fer34-XS11 11 o 127.3pg/kg 91.9pg/kg ;
) 28. 2pglkg
o Fer34-  20.4ug/kg( )
XS11 11 . 13.7ug/kg 9. Ing/kg( ) o Pea—er
o ( ) Fer34-XS11
11
Fer34-XS11 11 3 Fer34Xsll 11
° Table 3 Contents of Fe in different parts of grain of Fer34—
Fer34-XSI1 11 XS11 and XS11 (pele)
Fer34-XS11 N N
11 Line Hull Rice bran  Brown rice  Milled rice
; ( ) A Fer34-XS11 974.7 £25.8127.3 £14.9" 28.2+1.8" 13.7«1.5"
Fer34-XS11 11

o

11 940.9 £78.5 91.9x6.0 20.4+1.8 9.1%1.3
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Table 4 Contents of Ca Mn and Zn in different parts of grain of Fer34-XS11 and XS11 (nele)
Mineral element Line Hull Rice bran Brown rice Milled rice
Ca Fer34-XSl11 1437.5 £59.5 451.8 £23.4 157.5 2.7 74.9 £2.1
11 1500.5 £79.1 464.8 £16.3 166.4 2.2 88.2+8.3
Mn Fer34-XS11 219.9 £24.8 151.3 £6.6 32.3+0.7 11.4£2.0
11 272.4 £11.4 174.2 £11.5 35.8+1.8 13.6 £1.8
Zn Fer34-XS11 45.5£4.1 80.5+4.0 28.5+2.0 21.0+1.2
11 48.6 4.5 78.3 +£3.6 27.8+1.7 19.9+1.4
3
N N N 1 ‘
S o Theil
15 17
o o Fer34-XS11
11,
o 11 N
C )
( Pea—er)
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) \
0 Fer34-XS11
o Fer34-XS11 o ( )
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