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Figure 1. A Successful VPZ ;;::;formatiom Figure 2. A) Flowchart showing the steps
VSV eavaersom iy Interaction 54 lines in the screening process — 155 out of 223
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’ between starting plants were chosen for DNA
photoprotection sequence analysis based on their NPQ
and CO, fixation T e relaxation rate relative to wild type

. during sun-shade L s— ~_ plants. 13 plants with results closest to
ze;I‘amhm Zeg(\amhm zega\mhm transitions. dl: the tobacco model were chosen for
@ @ Source: Kromdijk i SRR protein extraction and Western blot

violaxanthj et al. (2016). DOI: geas analysis; B) Sample image from
10.1126/science. PO Protein extraction and chlorophyll fluorescence imager— data on

| aai8878 , N~ maximum potential guantum efficiency of

ZEP speeds up NPQ relaxation = X .
VDE balances ZEP activity during NPQ induction PSIl (Fv/Fm), non-photochemical

PsbS adjusts NPQ level to maintain WT amplitude

quenching (NPQ), and photochemical
yield of PSIl (@PSll) were obtained for six
technical repeats per plant by subjecting

* The slow rate of recovery from photoprotection has been estimated to result in 7.5-30% loss of CO, fixation (Long et al.,
1994; Zhu et al,, 2904)' _ _ . . . o o . plant material to alternating high and low
 The recovery of this lost biomass means higher plant productivity and, thus, improved yield. This is an exciting window of light conditions; C) Experimental setup in
opportunity into sustainably meeting the need for a two-fold increase in food production by 2050 in the face of growing the greenhouse.
population size.
 Accelerating the xanthophyll cycle and increasing PsbS results in more rapid relaxation from NPQ and a corresponding 15%
increase in dry plant matter productivity, providing proof of concept for the abovementioned (Kromdijk et al., 2016).

RESULTS
NPQ Fv/Fm Western blot analysis
5 0.85 A
as s
A . — WT 08 | . = = ; : === Bt o = :
T . fT7 s [FEf T 1;%[ o 2 I i :g..][]:.ax 15:,5:][__ i - i i .a E: :EEJE:;.];: ' i
35 dan e 0.75 preliml L. :I.‘.-IBL.KI 7 EH Ezi-ﬁ][w: ,ﬁ- L“ y T‘ gliie Li i jL 5"11%?‘{?"?[-‘ E&-Jwﬁ'i%.“ﬁ >
3 ~— . ] ][ ! e L Il [ 1E: | ][J'" f
gzs o~ N — 0.7 [ I ] i Fiir J[ L . :
S * o I |
2 A E 0.65
ZA \] \ L
j // \ \j \j E 0.6
i SN
05 | ° 0.55
0 5 10 Tlme (mln) 15 20 25 0.5
1.2 0.45
B — WT 04
! —Transgenic E"ﬁﬁﬁﬁ:ﬁ##SSSﬁﬁsgggg§§§§§§§§§§E§§§§§§§s
gu Figure 3. Fv/Fm values for the 223 starting plants — averaged across
B the six technical repeats for each plant (error bars show the SEM of
T N technical repeats; the dashed line is a linear regression between
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0 - — - — - as a positive control
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Figure 4. A) NPQ in fluctuating S R R i N | | | N |
light conditions — the selectedC wr 0.3466 * |nitial screening of transgenic G. max grown in greenhouse conditions showed that accelerating the
transgenic plants consistently ’ o - xanthophyll cycle and increasing PsbS results in a more rapid relaxation from NPQ when transitioning
perform better than the WT % 0.0757 0.0028 from high to low light condition.
(black), as shown by the lower - T  Maximum quantum efficiency of PSIl of the transgenic plants shows that they have the same
NPQ values at low light 7 01127 000955 photosynthetic capacity as the wild type control.
conditions (p<0.05 second cycle o PP E— * Preliminary results from Western blot analysis show that the proteins of interest are present in the
on;/vards); P) ll\lsrn;(al/zled NPQ 115 0.166  0.044997 plant tissue in detectable amounts. Further analysis is required to quantify the relative amounts of
1 .0847 : 32 . . . .
vaiues attf/na thar rf a)}a;/oz 1: 3‘1’3;‘2 23(1)3375 the proteins of interest in the best performing plants.
stage — the rate of dar . . L .
relaxaiion of NPQ (1,) was L’; ggjzz 332222  More thorough analyses of the photosynthetic rates in fluctuating light conditions, as well as further
; | . . .
calculated by fitting a double 12 333?2 gg.;gz chlorophyll fluorescence and dry plar\t matter measurerrfents.are required to be. perform.ed.m the
exponential model to the non- o oo s fu’Fure with fully segregated plants with more than one blf)logolcal repeats to confirm the findings of
normalized values. Both T, and this study and to further narrow down to the best performing lines.
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