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Imaging of Trypanosoma cruzi infected 3T3 fibroblasts, developing a 384 well assay

DISCOVERY BIOLOGY ML Sykes and VM Avery [\ Griffith
www discoverybiology .org Discovery Biology, Eskitis Institute, Queensland, Australia Eskitis Institute

INTRODUCTION \

Chagasdisease (CD) Is caused by the
protozoan parasite, Trypanosomaruzi (Fig
1). CD is endemicto Latin Americaandhas
been recognizedby WHO as one of the Hoechst/ NuclearMasAPI (+permeabilisation) x V x2
ZRUO G3Vmost neglected tropical
diseases Only two drugsare availableto
treat CD andboth haveassociatedoxicity o oaeon
with severe side effects, strain resistance kbjtks " " v
and often treatment is unsuccessfulThere
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Compound§4 againstT. cruziinfectiveforms Figure 1: Life cycle of T.cruzt Table 1: A range of nuclear and cytoplasmic markers used to stain infected host cells.
havelimitations We aimto improve upon Ultimately, this assay format would
existing assay formats by defining an include both the amastigote and

iInfectedhost cell with fluorescentmarkers trypomastigote forms of. cruzi
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MBFImageJwasusedto overlayimagedakenfrom a3 dayincubationof T.cruzi
and3T3 cells(Fig4:Al,B1, Cl). Acapella® wasusedto estimatethe host cell
borders(Fig4:A2,B2 C2). Spotanalysisvasusedto estimateparasiteswithin the
host cell borders andrevealedthe greatestnumberof spotswasseenclusteredin
Infectedcells(A3) versusnon-infectedcells(B3) andpuromycintreatment (C3).

MATERIALS AND METHODS

Maintenance of Parasite Life Cycle

4x10° 3T3 cellswere inoculatedin to 25cny flasksin phenolfree RPMI+10% FCS.
Following 24h incubation at 37°C and 5% CO,, 4x1(® Tcruzi Tulahuen strain
trypomastigoteswere inoculatedon to the cell bed After 24 hr incubation,
supernatantvasremovedandreplacedwith growth media After afurther 3-4 days,
liberatedtrypomastigotesvere harvestedrom 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 cellbed After 24 h incubationsupernatanivasremoved
and replacedwith growth media After either a further 2 or 6 days,wells were

processedor imaging
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Fluorescent Stains
Stains were added following either 3 or 7 days co- Incubation excepting

& H O O 7U Greédh-whidh wasincubatedwith trypomastigotedor 45 mins at
5uM, before plateinoculation
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RESULTS

/ Day Co-incubation Assay Development

With anMOI of 10:1, the levelof %infectedcellsandtrypomastigoteliberation
suggestedne cycleof infectionmayoccur in a /7 dayco-incubationof parasiteand
host cells(Fig2).

Figure 4: Images taken at 20x magnification on an OPERA ® Cell Imager. A1, B1 and C1 are overlays of 3 expo
visualise 3T3 host cell infection, at ExX/Em 405/455=Hoechst to define host cell nuclel, designated blue;

532/ 600=G-Resazurin to define host cell cytoplasm and as an indicator of host cell viability, designated red; 48§
&SHOO7UDFNHU@E *LcHiEhQst\GEeR intHadlis@drhmastigotes, designated green. A= infected host cells
B= noninfected host cells and C= 24 hours exposure of infected host cells to 100nM puromycin. A2, B2 and ¢
represent the cytoplasm of host cells defined by host nuclear and cytoplasm analysis using Acapella @&
and C3 represent the number of spots inside host cells, defined by Acapella® spot analysi

Figure 2.Productionof (A) amastigotanfectedcellsand (B) trypomastigotean a 384 well plate following 7 daysincubation
of T.cruziwith 3T3 host cells An decreaseof total infected cells on day 6, coupled with an increasein trypomastigote
prodution could suggesthat this is the first releaseof trypomastigotes An increasean infectedcellsday6 suggestshat these
trypomastigotegnayre-infect host cells

Presenceof externalamastigotesnadethe definitionof aninfectedcell difficult by
Imagingnethods(Fig3). Host cell viabilitywasmonitored over 7 daysanddid not
decreasg(resultsnot shown)andcell burstingdue to host cell deathwasnot the
cause

DISCUSSION

It wasnot possibleto incorporate an imagingoasedassayn to a 7 dayco-culture
of 3T3 andT. cruzicells,due to the presenceof externalamastigoteorms. Thus,
an assayformat usinga 3 day co-culture of 3T3 and T.cruzicellswas successfull
Investigated

A 3 dyelivecellsystemwvasableto effectivelgefineaninfectedhostcell

Imageswere analysedwith Acapella® demonstratingthe presence of more
Infected cells in untreated wells In comparisonto puromycin treated wells and
non- infectedcellsasdesired

Future optimisationincludesmprovementsto 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
estimateviabllity

Figure 3. Externalamastigotesn a 384 well plate following 7 daysco-incubationof T.cruziand 3T3 host cells (A) Geimsa
stainin a 384 well plate at 160x magnificatior(B) Hoechstnuclearstainingof fixed,infected3T3 cellsin a 384 well plate at
10x magnificationGreenarrow= internalamastigoesed arrow=externalamastigotes

3 Day Co-incubation Assay Development (Amastigote forms only)
No interferencewasobservedfrom external amastigotedollowing 3 daysco-
iIncubationof 3T3 cellsand T.cruziparasiteat an MOI of 10:1. A rangeof dyes
were assesseitbr the abilityto defineanamastigotanfected3T3 cell (Tablel).
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