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Global Carbon Dioxide (CO;) emissions are expected to decline eight per cent to 30.6
gigatonnes (Gt) in 2020, reaching levels last seen in 2010, International Energy Agency said as
part of its Global Energy Review 2020. The report highlighted that not only are annual CO,
emissions in 2020 set to decline at an unprecedented rate, the decline is also expected to be
almost twice as large as all previous declines since the end of World War II. »*“Such a reduction
would be the largest ever, six times larger than the previous record reduction of 0.4 Gt in 2009
due to the financial crisis and twice as large as the combined total of all previous reductions
since the end of World War IL,” the report noted.

The report has attributed the decline in emissions to the steep decline in energy demand during
the first quarter of 2020. ,)CO, emissions fell more than energy demand, as the most carbon-
intensive fuels experienced the largest declines in demand during Q1 2020. Global CO,
emissions were over 5 per cent lower in the first quarter of 2020 as compared to the
corresponding quarter in 2019, mainly due to an eight per cent decline in emissions from coal,
4.5 per cent from oil and 2.3 per cent from natural gas.

oAccording to the report, CO, emissions declined the most in the regions that suffered the
earliest and largest impacts of Covid-19. Of the almost 2.6 Gt reduction in CO> emissions
expected in 2020, reduced coal use would contribute over 1.1 Gt, followed by 1 Gt from oil and
0.4 Gt from gas. The United States is expected to undergo the largest absolute declines at around
600 Mt, with China and the European Union not far behind. ¢The report cautioned that the
rebound in emissions subsequently may be larger than the decline, unless the wave of
investment to restart the economy is dedicated to cleaner and more resilient energy
infrastructure.

(Source: Cited from “Global CO2 emissions to decline 8 per cent in 2020, surpassing any
previous declines: IEA”, Energyworld.com, May 4, 2020.)
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The DNA in a cellular organelle called the mitochondrion encodes just 13 proteins, all of which
are involved in generating the cell’s energy supply. Mutations in mitochondrial DNA (mtDNA)
can cause a range of incurable, life-limiting metabolic diseases in humans. (,The development
of tools for editing mtDNA has therefore been a long-sought goal in mitochondrial genetics.
Writing in Nature, Mok ez al. report a molecular tool that for the first time enables precise
editing of mtDNA. Key to this achievement was the discovery of a toxin secreted by bacteria
to kill neighbouring bacteria.

The bacterial toxin discovered by Mok et al. is a cytidine deaminase enzyme called pDddA,
which catalyses the conversion of the nucleotide base cytosine (C) to another base, uracil (U).
A remarkable feature of DAdA is that it targets double-stranded DNA, [ ¢ ] all previously
identified cytidine deaminases target single-stranded DNA. Crucially, although conventional
genome-editing approaches involve nuclease enzymes that act as molecular scissors to cut DNA
on both strands, DddA converts C to U without inducing double-strand DNA breaks. This
makes it particularly well suited to editing the mitochondrial genome, which lacks efficient
mechanisms for repairing double-strand DNA breaks.

@The researchers had to overcome several challenges to repurpose DddA for mitochondrial
genome editing. Chief among these is the fact that cytidine deaminase is toxic to mammalian
cells. Mok es al. split the toxin domain of DddA into two inactive parts called split-
DddAxox halves. They fused these halves to mitochondrial targeting signal, TALE, containing
proteins, which can be engineered to bind to specified DNA sequences. Binding of the two
TALEs to mtDNA brings together, and so activates, the split-DddAx halves.

(Source: Modified from Nature, "Mitochondrial genome editing gets precise", July 8, 2020.)
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(@) K&XWEH: (Air pollution)
(b) A£RER (Ecosystem)
(c) RIRZEFL (mutation)
(d) B 2 (meiosis)

(e) MIFEMEDE  (cellular respiration)



