
 

Project 09: How can a eukaryote control a bacterial endosymbiont? 
- Studies on the cellular functions of the endosymbiont-associated host proteins ETP5 
and ETP6 in the trypanosomatid Angomonas deanei 
(Supervising Investigator: Jun.-Prof. Dr. Eva Nowack) 
Background: In nature, eukaryotic organisms often host symbiotic intracellular bacteria. These 
endosymbionts usually have a positive effect on the fitness of their host organisms [1-2]. The molecular 
mechanisms underlying the interaction of host and endosymbiont in these permanent “intracellular 
infections” are largely unknown. Several recent studies document that in diverse endosymbioses 
specific host proteins are targeted into the bacterial endosymbionts [3-6]. These proteins likely serve 
to control specific cellular functions in the endosymbionts. However, a key problem for the elucidation 
of the biology of endosymbioses is the lack of efficient, genetically tractable model systems. 
Own previous work: Therefore, we established the symbiont-harbouring trypanosomatid Angomonas 
deanei as a genetically tractable model system for endosymbiosis in a previous project and identified a 
number of endosymbiont-associated host proteins in A. deanei which we refer to as “endosymbiont-
targeted proteins” (ETPs) [7]. Whereas some ETPs evolved newly in A. deanei, other ETPs (e.g. ETP5 and 
ETP6) have orthologs in other trypanosomatids without endosymbionts such as the human pathogens 
Trypanosoma spp. and Leishmania spp. Orthologs of ETP5 in other trypanosomatids appear to play a 
role in the control of the cell cycle, suggesting that ETP5 in A. deanei might be involved in the strict 
synchronization of the cell cycles of host and endosymbiont. 
Aim of the project: In this project we will (i) explore the cellular functions of ETP5 and ETP6 in A. 
deanei; (ii) test whether the ability of ETP5 and ETP6 to associate with the endosymbiont evolved in A. 
deanei or exists also in their orthologs in other trypanosomatids. (iii) We will test if loss of ETP5 and 
ETP6 in A. deanei can be complemented by the heterologous expression of their orthologs from other 
trypanosomatids and vice versa. 
Work program:  
Cellular functions of ETP5 and ETP6 in A. deanei 

 Generation and phenotyping of •ETP5 and •ETP6 null mutants 
 Determination of the subcellular localization of ETP5 and ETP6 via immunogold EM 
 Identification of proteinaceous interaction partners of ETP5 and ETP6 by Co-IP/MS 

Test of the ability of orthologs of ETP5 and ETP6 from trypanosomatids without endosymbionts to 
associate with the endosymbiont in A. deanei 

 Expression and localisation studies of ETP5 and ETP6 orthologs from Trypanosoma brucei and 
Leishmania donovanii in A. deanei  

 Identification of sequence elements supporting the ability of ETP5 and ETP6 to associate with the 
endosymbiont 

Complementation studies of ETP5 and ETP6 from A. deanei, T. brucei and L. donovanii 

 Test of the ability of orthologs of ETP5 und ETP6 from T. brucei und L. donovanii to complement 
the loss of ETP5 and ETP6 in A. deanei and vice versa 
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