
T. cruzi has two different AMP-activated 

protein kinase complexes with divergent 

function 

TcAMPK: a cellular energy homeostasis Hub regulator with
unique characteristics in Trypanosoma cruzi
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• Alter gene expression

Kinase activity assay using 32P and SAMS 
substrate on epimastigote culture whole 
protein extracts.

Addition of SAMS to the mix increases kinase 
activity, which is reversed by AMPK specific 
inhibitor CC. Starvation in PBS increases AMPK 
activity. Incubation in PBS supplemented with 
glucose keeps AMPK activity at basal levels. 

Over-expression of alpha subunits in epimastigotes. 
Analysis of growth curves in Neubauer chamber. MDC 
incorporation and fluorescence measurements for 
autophagic activity estimation. Western blots show 
AMPK phosphorylation on Thr172.

Over-expressing the Alpha subunits has opposing 
effects  on duplication times of epimastigote cultures. 
TcAMPKα2 overexpression increases autophagy 
under starvation in PBS.

Autophagy increases during 
starvation, but the presence of 
glucose can reduce, although 

doesn’t abolish it.

As in many other organisms, T. cruzi has its own 
AMPK complexes. 

The β and γ subunits are highly conserved in their 
sequence and protein domains. 

The two α subunits only conserve the catalytic 
domain in the N-terminal portion, while the C-
terminal sequences diverge from other orthologs 

and present important differences between 
them. 

Phylogenetic analysis also support a 
neofunctionalization of at least one of these 
subunits. 

TcAMPK appears to be involved in proliferation 
and response to nutritional stress. 

A) Protein domain structure of AMPK subunits. 
B) Activation loop conserved región highliting the Thr
to be phosphorylated to activate AMPK.
C) Phylogenetic tree showing the ancestral divergence 
of trypanosomatid AMPKα.

Yeast complementation with each TcAMPK subunit. S. 
cerevisiae lacking SNF1 complex subunits are unable to 
grow in the absence of glucose. Transformation with 
expression plasmids containing TcAMPK subunits reverts 
this phenotype.

Glucose induces TcAMPKα1 
phosphorylation. Wortmannin
(W) mimics glucose absence. 

Mitochondria disruption has no 
effect (Z).

Some Perspectives
 Find TcAMPK interactors using bioinformatic 

tools, endogenous tagging and co-precipitation. 
 Unravel the mechanisms that lead to rapid 

AMPK modifications by glucose and aa sensing.
 Test point mutations on the codons under 

positive selection in the α subunits and their 
effects on substrate specificity and AMPK 
activity.
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Starving of epimastigotes in PBS containing a mix of all 
amino acids, without glucose, produces an increase in 
MDC incorporation. AMPKα phosphorylation pattern also 
changes rapidly depending on the energy source. The 
presence of aa increases upper band intensity and this is 
maintained after 17 h incubation.
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