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Selected paper



My organism: Taxonomy

• SK: Eukaryota

• K: Metazoa

• P: Nematoda

• C: Enoplea

• O: Trichinellida

• F: Trichuridae

• G: Trichuria

• S: trichuris



My organism: Physical characteristics

• Adult size: ♂ 38 cm, ♀ 43 cm 
• Egg size: 20 x 50 μm 
• Bulbous posterior end harbors reproductive organs.



My organism: Physical characteristics

• Bacillary cells and stichocytes in anterior part. 
• Involved in host-parasite interactions, 

immunomodulation and feeding.



My organism: Life Cycle



My organism: Parasitism

• Could cause colitis, anemia, and Trichuris dysentery 
syndrome. 

• Anterior end burrowed in 
intestinal epithilium. 

• Posteriar end lies free in 
lumen.



My organism: Geographic distribution

• Soil and climate determine the distribution. 
• Tropical weather: sub-Saharan Africa and Southeast Asia.



Sequenced sample info

• Adult male T. trichuria
• Isolated DNA: 234 ng 



Sequencing strategy: Whole genome shotgun



Sequencing method: Illumina



Sequencing method: Illumina

• PCR-free short fragment Illumina library 



Genome assembly

• De novo

• First assembly using SGA (450 bp)

• Second assembly using Velvet (> 500 bp)

• Hybradization: SGA + Velvet (> 15 kb scaffolds)

• Further scaffolding by multiple programs 

• Improved manually and computationally 

• Assembly v2.1   



Genome annotation



Structural annotation

# of coding exons 55,156

# of introns 45,506

Encoded proteins 2,014

Genes shared with other 
nematodes 

6,641

Species specific genes 2,350



Functional Genome annotation

I. In Trichuris, 75 genes endode serine proteases

• Involved in digestion and host-immunomodulation.

II. From T. muris, genes encoding SLPI-like proteins (protease 

inhibitor)

• Inhibit inflammation in host intestinal tissue

• Nematode clade I specific functions 

• Expressed in anterior region 

III. Dnase II-like proteins, released during invasion of host cells. 

• Limit immune responses

• Expressed in anterior region 



Functional Genome annotation (T. muris)

• T. muris infection causes changes in the expression of genes associated 
with inflammatory diseases. 

Supplementary Table 12a: Overlap between mouse genes differentially expressed in T. muris infection and human orthologs 
identified as involved in different traits identified by GWAS.

Disease/Trait Associated SNPs Overlap with genes differentially expressed in T. muris 
infection

P value

Crohn’s disease 140 34 0.0002
Ulcerative colitis 133 33 0.00067
Inflammatory bowel disease 163 38 0.00071
Celiac disease 38 11 0.0012
Type 1 diabetes 54 15 0.0024
Body mass index 73 6 0.33
Height 192 23 0.52

Note: Inflammatory bowel disease SNPs are those that are associated with Crohn's disease, ulcerative colitis or both.



Interesting fact: Therapeutic infection

• During infection, production of cytokines (IL-10, IL-22) 

might have a role in tissue repair. 

• Trichuris suis as medicine for treating inflammatory 

bowel disease!

• Colonize humans briefly without causing disease. 

• Inhibit intestinal inflammation by mechanisms 

different from current medications.



Questions

• Which part of the whipworm is embedded in the 

intestinal epithelium, anterior or posterior? 

• What is the sequencing strategy and method used in 

my paper?
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Any questions?



Thank you!


