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Chemical composition and cellulosic structure of straw from transgenic rice

( Oryza sativa) plants expressing broad-spectrum antifungal proteins
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Abstract; Using two transgenic rice ( Oryza sativa) plant lines, Zhuanpin 1 and Zhuanpin 8, expressing broad-spectrum antifungal
proteins and their non-transgenic parent cv. Qisiruanzhan as materials, the chemical composition of straw was analyzed, and the
changes of cellulose in different parts of straw were studied by fourier transform infrared spectroscopy (FTIR) and X-ray diffractome-
ter (XRD). Infrared absorption spectra of cellulose from leaf blade, leaf sheath, and stem was basically the same in the transgenic
vs. non-transgenic rice plants, and the differences of absorption intensity and crystal index (O'KI or N + O'KI) among them were not
significant. XRD spectra and cellulose crystallinity ( Crl) showed no significant differences either by crystal type or structure be-
tween transgenic vs. non-transgenic rice.
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Table 1 ~ The chemical composition of different parts of transgenic rice plants expressing broad-spectrum antifungal proteins

M2y R RERE AT T BB 5 i

= VA L Chemical composition with total dry matter in straw/%
Plant par Cultivar e % AR HLE 1R

Hemicellulose Cellulose Lignin Crude protein

I F Leaf blade L2284 Qisiruanzhan 32.7 +3.8 Aa 26.9 +0.4 Aa 2.6 £0.3 Aa 7.9 +0.1 Aa
$ 8 1 Zhuanpin 1 36.3 £4.7 Aa 26.1 £1.2 Aa 2.6 £0.3 Aa 8.1 £0.7 Aa

5l 8 Zhuanpin 8 37.0 £5.4 Aa 26.0 +£0.9 Aa 2.1+0.3 Aa 8.0 £0.8 Aa

IH-#Y Leaf sheath L 228K Qisiruanzhan 39.4 +5.2 Aa 29.8 £5.1 Aa 2.1 0.9 Aa 3.1+0.5 Aa
¥ 1 Zhuanpin 1 35.0+1.1 Aa 26.6 +0.4 Aa 3.2+1.2 Aa 3.0+0.2 Aa

i 8 Zhuanpin 8 34.0 £0.9 Aa 26.8 £1.0 Aa 2.4 +£0.2 Aa 3.4+0.2 Aa

2£ Stem L #2750k Qisiruanzhan 28.2 4.0 Aa 33.3+2.8 Aa 2.320.5 Aa 2.0+0.1 Aa
¥ 5 1 Zhuanpin 1 34.6 £5.5 Aa 28.8 +2.8 Aa 2.8+1.0 Aa 2.0+0.4 Aa

& it 8 Zhuanpin 8 31.4+1.0 Aa 31.5+1.4 Aa 1.6 £0.5 Aa 1.7+0.3 Aa

[R) K 5 BEAR TR K /NG P RE 3 2 B3R #E P <0.05 P <0.01 /KF EZFAREE,

Different small and capital letters in the same row indicate significance levels of P <0.01 and P <0.05 respectively.
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Fig.1  Mean total silicon content (A) and the efficiency of extraction of biogenic silicon (B) of transgenic
vs. non-transgenic rice plants expressing broad-spectrum antifungal proteins
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Table 2 The relative intensity of infrared spectrum absorption peaks of straw cellulose
in transgenic rice plants expressing broad-spectrum antifungal proteins
W S e AH X} 5% J&F Relative intensity of absorption peak
A
Waw’: :umber - H Leaf blade -4 Leaf sheath 2% Stem
em ™! L2k Bl 1 §ih 8 L2 B0k Feih 1 B 8 L2k Bedh 1 it 8
Qisiruanzhan ~ Zhuanpin 1 Zhuanpin 8 Qisiruanzhan ~ Zhuanpin 1 Zhuanpin 8 Qisiruanzhan ~ Zhuanpin 1 Zhuanpin 8
898 1.03 Aa 1.22 Aa 1.14 Aa 1.07 Aa 1.06 Aa 1.18 Aa 1.15 Aa 1.05 Aa 1.06 Aa
1058 ~ 1060 0.88 Aa 0.51 Aa 0.64 Aa 0.79 Aa 0.83 Aa 0.49 Aa 0.76 Aa 0.83 Aa 0.81 Aa
1163 0.96 Aa 0.77 Aa 0.83 Aa 0.90 Aa 0.91 Aa 0.71 Aa 0.91 Aa 0.92 Aa 0.92 Aa
1372 1.00 Aa 1.00 Aa 1.00 Aa 1.00 Aa 1.00 Aa 1.00 Aa 1.00 Aa 1.00 Aa 1.00 Aa
1432 1.01 Aa 1.05 Aa 1.04 Aa 1.01 Aa 1.01 Aa 1.05 Aa 1.02 Aa 1.01 Aa 1.02 Aa
1637 0.97 Aa 0.78 Aa 0.84 Aa 0.97 Aa 0.96 Aa 0.96 Aa 0.98 Aa 0.99 Aa 0.96 Aa
2900 1.04 Aa 1.09 Aa 1.10 Aa 1.04 Aa 1.01 Aa 1.13 Aa 1.02 Aa 1.04 Aa 1.03 Aa
3400 0.98 Aa 0.58 Aa 0.71 Aa 0.82 Aa 0.79 Aa 0.55 Aa 0.76 Aa 0.85 Aa 0.76 Aa
PR A M OB B WO BE 5 1372 em T YOG EERZ [ MBI MR DK NG SRR 43 SRR FE P <0.05.P <0.01 7K
FEEFARE.
Values in the table are the proportion of the absorbance of the corresponding wave number absorption peak and 1372 e¢m ~'. The same small and

capital letters in the same row indicate no difference at P <0.01 and P <0.05.
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Fig.2  XRD spectra of cellulose in different parts of straw in transgenic ( Zhuanpin 1 and 8) rice plants

expressing broad-spectrum antifungal proteins vs. non-transgenic equivalent ( Quishiruanzhan)
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Table 3 The infrared crystalline indices and crystallinity of cellulose in different parts of straw

in transgenic rice plants expressing broad-spectrum antifungal proteins

JEAR2FF A Morphological part iR Variety O'KI N-O'KI Crl

H H Leaf blade L 22 5kh Qisiruanzhan 0.98 Aa 0.96 Aa 30.38 Aa

¥ 5 1 Zhuanpin 1 0.86 Aa 0.91 Aa 30.48 Aa

% 5 8 Zhuanpin 8 0.90 Aa 0.91 Aa 25.84 Aa

-4 Leaf sheath L 223k Qisiruanzhan 0.94 Aa 0.96 Aa 35.87 Aa
;i 1 Zhuanpin 1 0.96 Aa 0.99 Aa 29.14 Aa

% 8 Zhuanpin 8 0.87 Aa 0.88 Aa 28.62 Aa

2% Stem L2235k Qisiruanzhan 0.88 Aa 0.98 Aa 32.17 Aa
¢ 1 Zhuanpin 1 0.96 Aa 0.96 Aa 22.14 Aa

%% 8 Zhuanpin 8 0.95 Aa 0.97 Aa 31.94 Aa

FIF BT E AR TR R NG FREE 3 B FRTE P <0.05 P <0.01 ARP E2ZFARBE,

The same small and capital letters in the same row indicate no difference at P <0.01 and P <0.05.
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