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7 Day Co -incubation Assay Development

With anMOI of 10:1, the levelof %infectedcellsandtrypomastigoteliberation

suggestedonecycleof infectionmayoccur in a 7 dayco-incubationof parasiteand

host cells(Fig2).

Presenceof externalamastigotesmadethe definitionof an infectedcell difficult by

imagingmethods(Fig3). Host cell viabilitywasmonitored over 7 daysanddid not

decrease(resultsnot shown)andcell burstingdue to host cell deathwasnot the

cause.

Figure 2. Productionof (A) amastigoteinfectedcellsand(B) trypomastigotesin a 384 well plate following7 daysincubation

of T.cruzi with 3T3 host cells. An decreaseof total infected cells on day 6, coupled with an increasein trypomastigote

prodution couldsuggestthat this is the first releaseof trypomastigotes. An increasein infectedcellsday6 suggeststhat these

trypomastigotesmayre-infecthost cells.

Dye Fixation Host cell Amastigotes

Hoechst+  HCS CellMask Red or HCS CellMask Blue
V ×1

V

Hoechst × V ×

Hoechst/ NuclearMask/DAPI (+permeabilisation) × V ×2

C12 -Resazurin × V ×

Cell TrackerTM Green CMFDA × × V

Cell TrackerTM Green CMFDA +Hoechst + C12 -Resazurin × V V

Figure 3. Externalamastigotesin a 384 well plate following 7 daysco-incubationof T.cruziand 3T3 host cells. (A) Geimsa

stain in a 384 well plateat 160x magnification(B) Hoechstnuclearstainingof fixed,infected3T3 cellsin a 384 well plateat

100x magnification.Greenarrow= internalamastigoes,red arrow=externalamastigotes.

A B

3 Day Co -incubation  Assay Development (Amastigote forms only)

No interferencewasobservedfrom external amastigotesfollowing3 daysco-

incubationof 3T3 cellsandT.cruziparasiteat an MOI of 10:1. A rangeof dyes

were assessedfor the abilityto defineanamastigoteinfected3T3 cell (Table1).

(1) Cells stain, but easily lift from well surface during processing.  (2) 0.1% triton x-100, cells wash from plate, 0.1% 

poor resolution

Table 1 :  A range of nuclear and cytoplasmic markers used to stain infected host cells.

Infected Cells Image Analysis CellTrackerÊ+ Hoechst + C12-Resazurin

MBFImageJwasusedto overlayimagestakenfrom a 3 dayincubationof T.cruzi

and3T3 cells(Fig4:A1,B1,C1). Acapella® wasusedto estimatethe host cell

borders(Fig4:A2,B2 C2). Spotanalysiswasusedto estimateparasiteswithin the

host cell bordersandrevealedthe greatestnumberof spotswasseenclusteredin

infectedcells(A3) versusnon-infectedcells(B3) andpuromycintreatment(C3).

A1 A2 A3

B1 B2 B3

C1 C2 C3

Figure 4:  Images taken at 20x magnification on an OPERA ® Cell Imager.  A1, B1 and C1 are overlays of 3 exposures to 

visualise 3T3 host cell infection, at Ex/Em 405/455=Hoechst to define host cell nuclei, designated blue;  

532/ 600=C12-Resazurin to define host cell cytoplasm and as an indicator of host cell viability, designated red; 488/520 

�&�H�O�O�7�U�D�F�N�H�U�Œ���*�U�H�H�Q���W�R���G�H�I�L�Q�H��T.cruzi host cell internalised amastigotes, designated green.  A= infected host cells,  

B= non-infected host cells and C= 24 hours exposure of infected host cells to 100nM puromycin.  A2, B2 and C2 

represent the cytoplasm of host cells defined by host nuclear and  cytoplasm analysis using Acapella ®. A3, B3 

and C3 represent the number of spots inside host cells, defined by Acapella® spot analysis.

Maintenance of Parasite Life Cycle 

4x105 3T3 cellswere inoculatedin to 25cm2 flasks,in phenolfree RPMI+10%FCS.

Following 24h incubation at 37oC and 5% CO2, 4x106 T.cruzi Tulahuen strain

trypomastigoteswere inoculated on to the cell bed. After 24 hr incubation,

supernatantwasremovedandreplacedwith growth media. After a further 3-4 days,

liberatedtrypomastigoteswere harvestedfrom the supernatant.

Co-culture of 3T3 Cells and Parasite in 384 Well Plates

1x103 cellswere inoculatedin to wells. Following24h incubation,trypomastigotes

were inoculatedon to the cell bed.After 24 h incubation,supernatantwasremoved

and replacedwith growth media. After either a further 2 or 6 days,wells were

processedfor imaging.

Fluorescent Stains
Stains were added following either 3 or 7 days co- incubation, excepting

�&�H�O�O�7�U�D�F�N�H�U�ŒGreen, whichwasincubatedwith trypomastigotesfor 45 mins,at

5µM,beforeplateinoculation.

Chagas disease (CD) is caused by the

protozoan parasite,Trypanosomacruzi. (Fig

1).CD is endemicto LatinAmericaandhas

been recognizedby WHO as one of the

�Z�R�U�O�G�·�V13 most neglected tropical

diseases2. Only two drugsare availableto

treat CD andboth haveassociatedtoxicity

with severe side effects,strain resistance

andoften treatment is unsuccessful. There

is an urgent need for novel and lesstoxic

compoundsfor the drugdiscoverypipeline.

Existing assaytechnologies for screening

compounds3,4 againstT. cruziinfectiveforms

havelimitations. We aim to improve upon

existing assay formats by defining an

infectedhost cellwith fluorescentmarkers.

It wasnot possibleto incorporatean imagingbasedassayin to a 7 dayco-culture

of 3T3 andT. cruzicells,due to the presenceof externalamastigoteforms. Thus,

an assayformat usinga 3 day co-culture of 3T3 and T.cruzicellswassuccessfully

investigated.

A3 dye,livecellsystemwasableto effectivelydefineaninfectedhostcell.

Imageswere analysedwith Acapella® demonstrating the presence of more

infected cells in untreated wells in comparisonto puromycin treated wells and

non- infectedcells,asdesired.

Futureoptimisationincludesimprovementsto the Acapella® algorithmto include

number of infected cells with >10 spots constituting an infected cell (current

output is numberof spots),alongwith the fluorescentintensityof host cellsto

estimateviability.
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Ultimately, this assay format would 

include both the amastigote and 

trypomastigote forms of T. cruzi.

Figure  1:  Life cycle of  T.cruzi1

1. http://www.dpd.cdc.gov/dpdx/html/trypanosomiasisamerican.htm


