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Effect of Transgenic Sense and Antisense PPase Gene on Physiological

Indexes Related to Potato Tuber Dormancy
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Abstract: Tubers of the transgenic sense and antisense PPase gene of the potato cultivar'Gannongshu 2' were stored at
4 °C and 25 “C for 90 days, respectively. PPase activity, Pi content and other physiological indexes related to tuber dormancy
were measured. The results showed that when tubers were stored at 25 °C, PPase activity, Pi and soluble sugar contents of
two transgenic sense lines (G-2-4 and G-2-5) were higher than those of the non-transgenic plants, and the difference was
significant. The starch content of G-2-4 was obviously lower compared with non-transgenic plants, and the difference was
significant. Two transgenic antisense lines (G-1-1 and G-1-2) exhibited obviously lower PPase activity, Pi and soluble sugar
contents compared with non-transgenic plants, and the differences were highly significant. The starch content of G-1-2 was
highly significantly higher than that of non-transgenic plants. The changing trend of the physiological indexes of the transgenic
sense and antisense potato tubers under 4 °C was similar to those stored under 25 “C. However, the transgenic potato tubers
exhibited higher PPase activity, Pi and starch contents, while soluble sugar content was lower than those stored under 25 C.
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G2: Non—transgenic control; G-1-1, G-1-2: antisense transgenic potato lines; G-=2-4, G—2-5: sense transgenic potato lines. Significantly difference at

0.05 level of probability with different small letters by Duncan's multiple range test. The same below.
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Figure 1 PPase activity of tubers of transgenic sense and antisense PPase gene

plants under different storage temperatures
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Figure 2 Content of Pi in tubers of transgenic sense and antisense PPase gene

plants under different storage temperatures
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Table 1 Soluble sugar content of tubers of transgenic sense and antisense PPase gene potato
under 25 °C storage temperature
HFR ATV S i (mg/g - FW) SEHES 1 (mg/g - FW) TR & it (mg/g - FW) A& (mg/g - FW)
Plant line Soluble total sugar Fructose Sucrose Glucose
G2(CK) 237.61 Bb 9.19 Ce 81.44 Bb 12.61 Bb
G-1-1 216.98 Cc 7.87 Dd 74.43 Ce 9.85 Cc
G-1-2 21091 Ce 6.24 Dd 72.18 Ce 10.14 Ce
G-2-4 295.17 Aa 11.92 Bb 98.19 Aa 17.05 Aa
G-2-5 308.69 Aa 13.01 Aa 103.87 Aa 16.54 Aa

T XE RO 22 A I 22 e B, NEFRFIR0.05 K25 B8, REFRFIR0.01 K P25 85, .

Note: Significantly difference at 0.05 level of probability with different small letters in the same column; significantly difference at 0.01 level of

probability with different capital letters by Duncan's multiple range test. The same below.
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Table 2 Soluble sugar content of tubers of transgenic sense and antisense PPase gene potato

under 4 °C storage temperature

&R AT RS i (ng/g - FW) TREBESE (mg/g-FW) HERE SR (mg/g- FW) RS (mg/g- FW)
Plant line Soluble total sugar Fructose Sucrose Glucose

G2(CK) 221.19 Bb 8.91 Bb 80.08 Bb 12.12 Bb

G-1-1 194.16 Ce 7.27 Ce 66.25 Ce 8.95 Ce

G-1-2 189.59 Dd 5.72 Dd 68.10 Ce 7.81 Ce

G-2-4 264.54 Aa 10.07 Aa 93.04 Aa 15.30 Aa

G-2-5 277.74 Aa 11.79 Aa 92.18 Aa 15.61 Aa

o B L PPase FER S EMEAR (G-1-1 F1G-1-
)RS . TS . R R AR 5
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Table 3 Starch content of tubers of transgenic sense and
antisense PPase gene plants under 25 °C

and 4 °C storage temperatures

Yz 4 CHZEJER & 5 25 CHEE M i

- (pmol/g-FW) (pmol/g-FW)

Plant line
Starch at 4 °C Starch at 25 °C

G2(CK) 23.56 Bb 19.84 BCb
G-1-1 25.41 Aa 20.21 Bb
G-1-2 25.72 Aa 22.16 Aa
G-2-4 22.39 BCe 18.44 Ce
G-2-5 22.09 Ce 19.16 BChe
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