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Study on the growth characteristics and photosynthetic function in leaves of
transgenic tobacco plant with 2—-Cys Prx overexpressed and suppressed

Hu Juwei', Zhang Huihui?, Sun Guangyu'”

(1.College of Life Science, Northeast Forest University, Harbin 150040, China; 2.College of Resources and Environment,
Northeast Agricultural University, Harbin 150030, China)

Abstract: Transgenic tobacco plants(Longjiang911) with 2—Cys Prx overexpressed and suppressed were chosen to
investigate their growth characteristics and photochemical activity. The results showed that plant height, root length,
biomass in transgenic tobacco plant with 2-Cys Prx overexpressed were significantly higher than those in the non
transgenic tobacco (CK); electron transport rate (ETR) of transgenic tobacco plants with 2—Cys Prx expression suppressed
was significantly lower than that of the plant with 2-Cys Prx overexpressed. Area within OJIP curve and Fm, opening
degree of active reaction center (o) at 2 ms, quantum yield of electron transport (pEo) after absorbed Photoenergy used
in QA, electron transport flux per reaction center (E70/RC) in leaves of transgenic tobacco plant with 2—Cys Prx
overexpressed were lower than those in the CK, while in leaves of transgenic tobacco plant with 2—Cys Prx suppressed
were higher than those in the CK. Maximun quantum yield (pDo) from non-photochemical quenching, dissipated energy
flux per reaction center (DIo/RC) in transgenic tobacco plant with 2—Cys Prx overexpressed were lower than those of CK,
whereas in transgenic tobacco plant with 2—Cys Prx suppressed higher than those of the CK. In leaves of transgenic
tobacco plant with 2—-Cys Prx overexpressed, more absorbed light energy were inclined to allocate to photochemical
reaction, while the dissipated energy in invalid form decreased, which facilitated the supply of assimilation force for
carbon assimilation. In leaves of transgenic tobacco plant with 2—Cys Prx suppressed, the ratio of absorbed light energy
for photochemical reaction was relatively reduced.
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Table 1 Growth characteristics of tobacco seedlings

/g /g /g /g /g /g /em /em /
CK (4.97+0.036)b (0.98+0.022)b  (5.96+0.014)b (0.31+0.011)b (0.07+0.001)b (0.38+0.011)b (14.25+0.050)b (13.25+0.250)b 8.25+0.500
Prx  (9.25+0.141)a (1.70£0.100)a (10.95+0.041)a (0.63+0.010)a (0.11+0.008)a (0.74+0.019)a (17.75+0.250)a (18.60+£1.900)a 8.50+0.577
Prx (3.2840.512)c (0.49+0.257)c (3.78+0.770)c (0.2140.053)c (0.04+0.015)c (0.24+0.069)c (12.10+0.900)b (11.60+1.400)b 8.00+0.817
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Fig.2 Chlorophyll fluorescemce parameters in leaves of tobacco seedlings

FuJFn FIF,, ETR
CK 0.830+£0.021 (0.747+0.024)a (289.8+28.7)a
Prx 0.0810.017 (0.737+0.004)a (318.4435.8)a
Prx 0.080£0.039 (0.498+0.016)b (185.6+36.8)b
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Fig.1 Chlorophyll a fluorescemce tramsient (OJIP) and normalized OJIP for leaves of tobacco seedlings with 2-Cys Prx overexpressed and suppressed
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Fig.2 Radar plot of fluorescence data in leaves of tobacco seedlings
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