HKU botanists discover plant growth technology that may
alleviate climate change and food shortage
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World Population Prospect of the United Nations (2015)

A I8 (1950-2050)

* By 2050, the global population will reach 9.7 billion,
meaning a 57% increase since 2000
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How much more food do we need? A\ FEZEE 124/ DEY)?

world must produce 60% more food than 2005/07

by 2050 to avoid mass unrest (UN Food and Agriculture

Organization, Assistant Director-General Dr. Hiroyuki Konuma, 10
Mar 2014)
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https://www.rt.com/news/world-food-security-2050-846/
https://www.rt.com/news/world-food-security-2050-846/

Every moment everyone of us is releasing CO2 to the
atmosphere and leave it to the next generation
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http://co2now.org/
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The removal of all the human-emitted CO2 from the atmosphere
by natural processes will take a few hundred thousand years
(high confidence) (AR5 Box 6.1)

COZ is forever (David Archer2008)

The atmospheric lifetime of CO2 is 100,000 years

1000 years after emissions 25% of CO2 is left in the atmosphere
...heating the earth surface and acidifying the oceans
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Percentage of emitted CO2 remaining in the atmosphere in response to an instantaneous CO2 pulse emitted to the atmosphere

from IPCC AR5 WG1 Box 6.1, Figure 1
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Use of fossil fuels increases CO2 emission and global temperature
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Different scenarios of
carbon emission (RCP)
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Global mean temperature change
(°C relative to pre-industrial levels)

The global 2010 GHG emissions are
31% above the 1990 emissions
20100 = RESHEN £
19904F- 15 11131%

(IPCC ARS Synthesis Report, 2014,
Table SPM.1)
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HKU technology speeds up photosynthesis
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Overexpression of AtPAP2 make plants grow faster
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AtPAP2 is a gene that is found in all plant species
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(Sun et al., New Phytologist, 2012)
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The experimental lines grow faster with less leaves
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The energy capturing
efficiency of the leaves is
higher!
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(Sun et al., New Phytologist, 2012)
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Infrared image of 24-day-
old soil-grown Control
and Experimental line.
Top panel: Experimental
line showed relatively
cooler temperature than
Control line under
thermal imager.
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The experimental lines have higher leaf sugars
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*Statistically (p<0.001) difterent from the WT (n = 10).
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Driving force of growth
and development.
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AtPAP2 is dually targeted to both
chloroplasts and mitochondria
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Mitochondria 4 fi7#& Chloroplasts 4%
(Sun et al. Plant signaling & Behavior, 2012)
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(Liang et al., Frontiers in Plant Science, 2015)



Many nuclear-encoded proteins are imported into
chloroplasts and mitochondria after synthesis in cytosol
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AtPAP2 promotes the import of certain proteins into chloroplasts and mitochondria
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(Law et al., Plant Physiology, 2015)



AtPAP2 promote growth of Biofuel Crop (Camelina sativa)
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Camelina-based jet fuel reduces carbon emissions by around 80% (Japan Airline, 2009)
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(Zhang et al., Biotechnology for Biofuels, 2012)
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AtPAP2 can promote growth and yield in potatoes
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(Zhang et al., FEBS Letters, 2014)
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HKU botanists discover plant growth technology that may
alleviate climate change and food shortage
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Journal articles on AtPAP2
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