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Attack of the witch!
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Hypothesis
Domestication leads to loss of genetic diversity

Selection	cycle	1	
Selection	cycle	2	 Selection	cycle	3	
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Approach
Genomic tools for identification of host resistance and pathogen virulence

01
High throughput screening 

of wild sorghum for Striga
resistance

Wild sorghum

02 Differential gene 

expression for resistance 
and virulence genes

Transcriptomics

03 Genome wide association 
mapping for SNP variants

GWAS
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High through-put screening of Striga resistance 

Striga size, number and 

biomass

Mbuvi et al., Frontiers in Plant Sciences; 2017



6

High throughput Striga screening facility at KU
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Wild sorghum accessions show post-germination Striga

resistance

Mbuvi et al., Frontiers in Plant Sciences; 2017
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Wild sorghum accessions show post-germination Striga

resistance

Mbuvi et al., Frontiers in Plant Sciences; 2017
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Histological analysis of host parasite 

interactions
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Mechanism of Striga resistance in wild sorghum

Susceptible interaction: 9DAI Resistant interaction: 9DAI

Mbuvi et al., Frontiers in Plant Sciences; 2017
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Build ILLUMINA TruSeq libraries

Sequence had both host and 

parasite tissue

Map and separate reads clean up 

and analyze DE

Grow Striga and sorghum 

together and extract RNA

Two different time points – early parasite 

development (Stage 3) and late parasite 

development (Stage 4). 6 wild sorghum and 

susceptible control

150 nucleotide single end

– approximately 1 x109 reads per accession  

– approximately 1 x109 reads per accession  

Approach
Genomic tools for identification of host resistance and pathogen virulence



More genes differentially expressed in wild sorghum infected 

with Striga

Runo et al 2018 (manuscript in preparation)



Defense related pathways get up regulated in wild sorghum

WSA-2

Systemic Acquired Response

defense Response

Secondary metabolite Response

activation of innate immune response

immune system process

regulation of immune system process

response to stress

defense response

immune response

transmembrane receptor protein tyrosine kinase signaling 

pathway

plant-type cell wall biogenesis

beta-glucan biosynthetic process

response to biotic stimulus

regulation of cell wall organization or biogenesis

plant-type secondary cell wall biogenesis

systemic acquired resistance, salicylic acid mediated 

signaling pathway

jasmonic acid mediated signaling pathway

innate immune response

regulation of response to stimulus

cellular response to biotic stimulus

Runo et al 2018 (manuscript in preparation)



More Striga genes are differentially expressed in Striga

infecting wild sorghum
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Runo et al 2018 (manuscript in preparation)
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Cell wall, signaling, defense and transport genes are up 

regulated

Runo et al 2018 (manuscript in preparation)



Biotic stress

Cell wall, signaling, defense  and transport genes are up 

regulated



Derailing the witchweed: Mining for Striga effectors 

3/19/2018 jvenn

http://jvenn.toulouse.inra.fr/app/example.html 2/5

Click on a venn diagram figure to display the linked elements:
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• Signal peptide

• DE at early 

parasitism 

stages  

Mapped 

Reads
Effectors

• Not targeted to 

the 

mitochondria

• No trans 

membrane 

domain out of 

cleaved site

• Cleavage site 

within 40 amino 

acids

Pipeline for Striga effectors identification

Runo et al., (Manuscript in preparation)
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Approach
Genomic tools for identification of host resistance and pathogen virulence

01
High throughput screening 

of wild sorghum for Striga
resistance

Wild sorghum

02 Differential gene 

expression for resistance 
and virulence genes

Transcriptomics

03 Genome wide association 
mapping for SNP variants

GWAS



Genome wide association mapping of Striga resistance in a 

global diversity panel

Kavuluko et al., (Manuscript in preparation)



Bicolor

Bicolor
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DUR
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VIG

AET ARU

Drumondii

Kavuluko et al., (Manuscript in preparation)

Genome wide association mapping of Striga resistance 

in a global diversity panel 



Scale bar = 1cm

Diverse resistance Striga resistance response in the diversity 

panel

Kavuluko et al., (Manuscript in preparation)



Kavuluko et al., (Manuscript in preparation)

GWAS identifies of Striga resistance in a global diversity panel 



GWAS “pinpoints” Striga resistance loci

Kavuluko et al., (Manuscript in preparation)



GWAS “pinpoints” Striga resistance loci

Kavuluko et al., (Manuscript in preparation)



GWAS “pinpoints” Striga resistance loci

Kavuluko et al., (Manuscript in preparation)



P<0.001

Cystein Synthase

Senescence Specific Cystein

Protease

Membrane-associated kinase

regulator 2

Clathrin heavy chain 1 (CHC1) 

gene promoter 

GWAS “pinpoints” Striga resistance loci

Kavuluko et al., (Manuscript in preparation)



GWAS “pinpoints” Striga resistance loci



• PEER 

– NAS

– USAID

– NSF• UVA

– Mike Timko• PSU 

– Claude dePamphilis

– Eric Wafula

– Loren Hanas

– Zhenzen Yang• PPGP
• RIKEN

– Ken Shirasu• University of Wageningen

– Harro Bouwmeester

Acknowledgement



32

PEER supplement : Enhanced Utilization and conservation of wild 

sorghum genetic resources

Striga resistance in wild sorghum. Sorghum’s resistance to Striga field demonstration site. Alupe, Busia

Kenya


