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Studying endophytes under drought in maize

Belgian maize production dropped 35% below the average of the past 20 years in 2018 due to severe drought

. . Drought 15,3 t/ha N::izﬁc ion
* An endophyte = an endosymbiont, often a bacterium or £ Non-Drougn produet
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* Due to climate change, drought frequency and intensity
are set to increase j;’/“h
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* The goal of this research project is thus to elucidate the Data: FAOSTATE.
positive effect some endophytes have on maize growth ot Brovententer
under drought stress

* Research interests
1. How are different processes affected at the plant-level?
2. Do these endophytes act in a specific plant tissue?
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General in planta experiments and analyses

* Main experiments and analyses at our lab "Phenyipropanoid pathway | G‘l‘”‘&“m;;;;;gg
ucose
¢ Myo-moqltol _107730356
Klnematlc a nalySIS 107832592 Glucosc 6-P :g;ggiggg
. . . . . . ; I fi Xu etal. (2020
e Provides information that allows for strategic sampling of the important %_’Glyesmt@ 3-p % ez (198° KOT etal. (2020)
tissues to study the interaction in more detail ! WTRTSS - transcriptomics to study the

Phenylalanine &"‘Sh|k1mate - PEP
Tyrosine

Trehalose-ﬁ P effect of cold intobacco

_r Valine

«  Transcriptomic analysis -:-Wte
*  Provides information on gene up-/downregulation under specific

. . . . . l = Leucine . 107783326

- | ] 107832745

. Acetyl-CoA 107806733
conditions ) 107797277
Oxaloacetate —__ 107782340

* \Validation experiments M Y e U Trehalose
Mdldte [T 1 lsocggage Proline
*  Verifies hypotheses usually made based on transcriptomic analysis Futnarabe sl v Gluamie
FADH. a-Ketoglutarate:
*  Caninclude quantification of enzyme activity, ROS, and various mg?mnate A

ATP & Succinyl-CoA
ADP-+Pi

compounds; use of mutant maize lines,...

— -"-‘-’—’_’_‘
,_,—r:"'_:__ e 25 250
—
Sy — 200
Y ! - _20
— 23 E%"]Eo
| —VE . B2
- ] 100
D E M .
. Color change over time
\( [2 lé : 2.5 3.5 4.5 5.5 6.5 :7:5 8.5 9.5 Co|our_based assays
| to perform various
N - - quantifications using
Study zone-specific effects in the maize leaf D E M D E M a platereader

u’ University of Antwerp
I Faculty of Science



Key results to further explore

Our fungal strain ESALQ1307 has shown
to specifically upregulate biotin
metabolism in planta, as was found
through transcriptomic analysis

In a proof-of-concept experiment, we
could observe that adding biotin to
drought-stressed maize plants could
improve the |leaf elongation rate (LER;
proxy for maize growth)
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e Currently, we are genotyping and screening maize mutants
(impaired in biotin production) in their growth response to
drought stress

* We also intend to quantify biotin content of these mutants
and of fungus-inoculated plant material, using UPLC-MS
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Key results to further explore

* Three bacterial strains 327, 571 and BR5
* Obtained through collaborations with a Chinese university

* From transcriptomic analyses, we have proposed a
hypothesis for each strain

« 327: affects lignin production

« 571: affects trehalose-6-phosphate synthesis and cell wall
production

e BR5: produces cobalamin

CAD, POX/LAC
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p-Coumaric acid »Lignin
Upregulation of cell wall and T6P production by endophyte 571 Downregulation of lignin production by endophyte 327
N e [ g TR * We are planning to perform an untargeted metabolomics
= /a analysis for each of these treatments
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Planned localisation experiments

e Qur bacterial strains E7 and E14

* Obtained from a collection of microbes extracted from grasses grown in arid environments through collaborations with

universities in Egypt and Saudi-Arabia

* Fluorescent labelling of the two strains to obtain information on (sub-cellular) localisation and abundance in

planta

e Bacterial transformation Bacterial transformation is currently being optimised in order to create fluorescently labelled strains

e Colonization experiments
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