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In crassulacean acid metabolism (CAM) CO, uptake primarily takes £, 'a)’ T
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water loss. Therefore, desert-living plants such as cacti and aloe have '.“E gg T 300 —~ '-‘E ;“5’ 1 300 =~ T — — =
evolved CAM 21, CAM plants use the circadian clock to tell the time; 5 30 - 250 & E 3.0 A > L 250 & g 2 =
thus, the clock is essential to ensure photosynthesis occurs at night. g vl [ 500 TE) % v rd 0 | oo _§ . — p—
% 1(5) ] - 150 § E 13 ‘ | L 150 g L
The ultimate objective is to bioengineer CAM into traditional crops in 2 o5 - 4\ / 0 O 2 05 - f\ ‘ AN f\ 100 ©
order to reduce water requirements, enable the expansion of S oo i V sz \N™ ¥ N7, a S oo ] { NP Y L &
agriculture in arid environments, and sustain plant productivity to ;ig y . g 12 . ,
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require greater .understanding of CAM photosynthgsis, .including Time of day Time of day Figure 4. (a) An example gel containing
factors that may influence temporal regulation by the circadian clock, b) d) proteins separated by size. (b) Two
such as leaf starch. > A PED * * r 400 257 ——A * * r 400 Figure 3. WT (left) and PGM mutant (right)  examples of WT and PGM mutant plants
‘f: i:g ] ) ] W L 350 & 451:2 ] _PFDW ' L 350 Kalanchoé fedtschenkoi plants. and their respective PEPC bands.
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This project aimed to investigate whether a lack of starch: ,g 0o . \ Lv \ . o0& Eled ™\ ;\ 100 2 Yy WEIS
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;Lgslijr:e”atkl)ﬂne.tpi% ;)J:(t;(l;i :cTu)\:VdTef]a;itt\)/) and PGM mutant (c, d). Photoperiod durations of 8 h (*) and 16 h (*) are marked. A: CO, + The PGM mutant uses soluble sugars as its carbohydrate store,
' o . . . . instead of starch, at the detriment of plant growth
The PGM mutant assimilated most of its CO, during the day, in contrast to the WT plants. Statistically, the - . .
WT adjusted well to both 16h and 8h photoperiods, as the net CO, uptake did not differ significantly * Malic acid production and PEPC content was much lower in the PGM
following the photoperiod change; whereas the PGM only adjusted its CO, uptake appropriately following mutant, therefore nocturnafl L_‘ptf’ke of CO, was _l'm'ted' the PGM
the 8h photoperiod, and assimilated significantly more CO, when subjected to a 16h photoperiod. mutant compensated by assimilating more CO, during the day

* As the PGM mutant predominantly assimilated CO, during the day
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Results — Malic acia Results — * A lack of starch negatively impacts the regulation of CO, uptake by
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The research used wild type (WT) and phosphoglucomutase £ mo} Mol ¥ _ . Leaf starch content increased facnlll.tate the bioengineering Of. CAM into food crops and for water-
(PGM) mutants, which have a lack of leaf starch, of the CAM g’g 100 | I d c , ac.l 3 |rr\]crea|se during the day in the WT only, efficient nocturnal photosynthesis.
plant Kalanchoé fedtschenkoi. Several factors involved in CAM ST 80 overnis th |n. d_Ot P ‘;nt as expected.
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