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https://www.youtube.com/watch?v=33GN8HRNG2E



Senescence

Abiotic/biotic stress 

Nutrient redistribution

How is this natural process, supposedly hardwired, 
switched off in resurrection plants?

Aging



We know a lot about how it is able to survive desiccation, but 
how does X.schlechteri prevent expression of genes related to 

programmed cell death?

Xerophyta schlechteri: a monocotyledonous resurrection plant and model for understanding improved 
drought tolerance in cereals. 



Research Questions:
1.When during drying are senescence processes initiated?
2. How is senescence regulated in the apex of leaves?
3. How is non-senescent tissue (NST) preventing triggering 
of this response?



Genes

Transcripts and proteins can be sequenced, quantified and compared between conditions

Expressed genes (transcripts)

Transcription

Translation

Gene Products 
(Proteins)

Enzymes Signals Regulators



Experimental design
Withhold water and sample for 
RNA and water content – store 
tissue at -80°C

Dissect tissue from 
sampling points of 
interest

Grind in liquid Nitrogen

Extract in Trizol

Centrifuge to phase separate





Cluster 5 – 2952 genes Cluster 4 – 1498 genes Cluster 7 – 1306 genes

Cluster 11 – 855 genesCluster 6 – 1917 genesCluster 3 – 886 genes

Cluster 1 – 1452 genes Cluster 9 – 1434 genes Cluster 2 – 1560 genes

Cluster 12 – 2453 genesCluster 10 – 2173 genesCluster 8 – 2265 genes

K-means Clustering 
What are the patterns in gene expression 
between tissue types?

https://bioconductor.org/packages/
release/bioc/html/TMixClust.html



Senescome
Only highly expressed in 
senescent tissue

Part of desiccation 
response

DEGs of interest: dissecting the senescence response from the desiccation response –
comparing to FT NST is not particularly useful or meaningful because one cannot 

differentiate drought responsive genes from cellular death genes



Senescome: extracting DEGs differentially accumulated in AD ST 

“Greatest hits of death”:
Protein degradation, 
DNA cleavage,
cell death (ACD11, YLS), 
hormone binding and 
metabolism (ethylene 
and salicylic acid), 
transport (N, C, K, P) 

Metabolism overdrive:
electron transport, Aox, 
beta-oxidation, 
fermentation

https://astridite.shinyapps.io/XeroSenescome

Senescome

Desiccome

https://astridite.shinyapps.io/XeroSenescome


So we have the genes responsible for cellular death, which are 
only expressed in the most extreme conditions, but how are they 

regulated? 



How is expression of these senescence genes activated?

Promoter Coding region

Are the senescence genes under the control of the same promoters?

TF

RNA
polymerase
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Co-expression Network Analysis
Which genes are highly correlated in terms of their expression and can we use this to find 
promoters and transcription factors?

1 2

https://github.com/astridite/transcriptome_coexpression_network

https://github.com/astridite/transcriptome_coexpression_network
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GTCAAHS & 
CRCGTW

GTCAAHS

Promoter Analysis
How is expression of senescence genes regulated?

Promoter

DNA Sequences:



Transcription Factor Identification
Which TFs are controlling the network?

TF

GTCAAHS
GTCAAHS & 

CRCGTW

TF TF



Transcription Factor Identification
Which TFs are controlling the network?

TF

GTCAAHS
GTCAAHS & 

CRCGTW

TF TF

TomTom ID Gene ID X. schlechteri ID Optimal 

offset

p-value E-value Overlap Query 

consensus

Target consensus Orientation

MA1165.1 AT1G49560 0 0.01 7.01 7 GTCAAAG ATCAAAGATTC +

MA1390.1 AT1G68670 2 0.02 9.56 7 GTCAAAG GAATCAAAGATTC +

MA1306.1 WRKY11 Xvis03_201752; 

Xvis03_213823; 

Xvis03_205846; 

Xvis03_205928;  

Xvis03_214066

5 0.00 0.98 7 GTCAAAG AAAAAGTCAACGCT -

MA1075.1 WRKY12 1 0.00 0.30 7 GTCAAAG GGTCAACG -

MA1314.1 WRKY14 4 0.00 1.04 7 GTCAAAG AAAAGTCAACGAT +

MA1076.1 WRKY15 2 0.00 0.13 7 GTCAAAG AGGTCAACGC +

MA1299.1 WRKY17 5 0.00 1.42 7 GTCAAAG AAAAAGTCAACGCC +

MA1077.1 WRKY18 3 0.00 1.20 7 GTCAAAG ATGGTCAACG +

MA1078.1 WRKY2 Xvis03_212849 2 0.00 1.54 6 GTCAAAG CGGTCAAC +

MA1295.1 WRKY20 Xvis03_200083; 

Xvis03_218672

4 0.00 0.43 7 GTCAAAG AATAGTCAACGTT -

MA1079.1 WRKY21 3 0.00 0.33 7 GTCAAAG AAGGTCAACG +

MA1303.1 WRKY22 4 0.00 1.49 7 GTCAAAG AAAAGTCAACGAT +

MA1080.1 WRKY23 Xvis03_221572; 

Xvis03_203616; 

Xvis03_203836; 

Xvis03_211583

1 0.00 0.17 7 GTCAAAG AGTCAACG +

MA1315.1 WRKY24 6 0.00 1.19 7 GTCAAAG AAAAAAGTCAACGA -

MA1081.1 WRKY25 2 0.01 2.57 6 GTCAAAG CGGTCAAC +

MA1297.1 WRKY26 Xvis03_209784 4 0.00 0.95 7 GTCAAAG AAAAGTCAACGGT +

MA1318.1 WRKY27 4 0.00 1.62 7 GTCAAAG AAAAGTCAACGAT -

MA1311.1 WRKY28 Xvis03_211038 4 0.00 0.64 7 GTCAAAG AAAAGTCAACGAT -

MA1298.1 WRKY29 4 0.00 1.06 7 GTCAAAG AAAAGTCAACG +

MA1309.1 WRKY3 Xvis03_200369; 

Xvis03_208183; 

Xvis03_215320; 

Xvis03_206017; 

Xvis03_219578

4 0.00 0.34 7 GTCAAAG AAAAGTCAACG +

MA1083.1 WRKY30 1 0.00 0.37 7 GTCAAAG GGTCAACGCT +

MA1307.1 WRKY31 12 0.00 2.31 7 GTCAAAG GGATAAAAAAAAGTCAACG +

MA1301.1 WRKY33 Xvis03_210468; 

Xvis03_221299

4 0.00 0.34 7 GTCAAAG AAAAGTCAACG +

MA1084.1 WRKY38 1 0.00 0.36 7 GTCAAAG GGTCAACG -

MA1085.2 WRKY40 Xvis03_201790; 

Xvis03_219584; 

Xvis03_214127; 

Xvis03_205822

3 0.01 2.89 7 GTCAAAG AAAGTCAAAA +

MA1310.1 WRKY42 Xvis03_223134 4 0.01 2.91 7 GTCAAAG AAAAGTCAACGCTAATTAAAA -

MA1086.1 WRKY43 2 0.00 1.01 7 GTCAAAG AAGTCAACAC +

MA1087.1 WRKY45 1 0.00 0.27 7 GTCAAAG GGTCAACG -

MA1296.1 WRKY46 Xvis03_201984; 

Xvis03_209794

4 0.00 0.38 7 GTCAAAG CAAAGTCAACG -

MA1312.1 WRKY47 2 0.00 0.67 7 GTCAAAG AAGTCAACGCCGGT -

MA1088.1 WRKY48 3 0.00 0.24 7 GTCAAAG GAGGTCAACG +

MA1317.1 WRKY50 Xvis03_214509; 

Xvis03_220179

6 0.00 0.53 7 GTCAAAG AAAAAAGTCAAAG -

MA1305.1 WRKY55 3 0.00 0.89 7 GTCAAAG AAAGTCAACGCT -

MA1089.1 WRKY57 Xvis03_200381 3 0.00 0.22 7 GTCAAAG AAAGTCAACG +

MA1304.1 WRKY59 5 0.00 0.07 7 GTCAAAG AAAAAGTCAAAG +

MA1300.1 WRKY6 Xvis03_215220; 

Xvis03_201108; 

Xvis03_209315

12 0.00 2.11 7 GTCAAAG ATGTTAAAAAAAGTCAACG -

MA1090.1 WRKY60 3 0.00 0.16 7 GTCAAAG CCGGTCAACGT +

MA1091.1 WRKY62 2 0.00 1.71 6 GTCAAAG TGGTCAAC +

MA1092.1 WRKY63 2 0.01 7.18 6 GTCAAAG CGGTCAAC +

MA1302.1 WRKY65 Xvis03_204587; 

Xvis03_207150; 

Xvis03_211384; 

Xvis03_213501; 

Xvis03_211410

4 0.00 0.81 7 GTCAAAG AAAAGTCAACG +

MA1313.1 WRKY7 5 0.00 1.19 7 GTCAAAG AAAAAGTCAACGCT -

MA1308.1 WRKY70 Xvis03_210487; 

Xvis03_217167; 

Xvis03_203971

4 0.00 1.25 7 GTCAAAG AAAAGTCAACGCT -

MA1316.1 WRKY71 Xvis03_215653; 

Xvis03_221542

4 0.00 0.46 7 GTCAAAG AAAAGTCAACG +

MA1093.1 WRKY75 Xvis03_200827; 

Xvis03_221600; 

Xvis03_223511

2 0.00 1.40 6 GTCAAAG AAGTCAAC +

MA1094.1 WRKY8 2 0.00 0.16 7 GTCAAAG AGGTCAACG +

MA0589.1 ZAP1 6 0.01 5.81 5 GTCAAAG GGCTCGGTCAA -



Predicted Cell Death Regulation Model

TF



Predicted Cell Death Regulation Model

TF

Opens up the opportunity for further experimentation – How are NST 
blocking this response to prevent cellular death?

If we discover a senescence prevention mechanism unique to resurrection 
plants, can we use it to improve the response of crops to stress?



Find me on github/shiny:
astridite

Find me on research gate:
Astrid Lillie Radermacher

Find me on twitter:
@dataccino
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Thank You!


