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•Strengths: Using phenotypic assays for drug discovery

"High Content and High Throughput Screening applied to drug 
discovery for parasitic diseases"

Neglected diseases at 
Institut Pasteur Korea

Cases: 273 million infected annually
Deaths: 1.09 million annually

People at risk: 2.1 billion

Malaria

Cases: 12 million infected annually
Deaths: 57,000 annually

People at risk: 350 million

Leishmaniasis

Cases: 16-18 million infected
Deaths: 21,000 annually

People at risk: 120 million

Chagas disease

Systems Biology of Pathogens 
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Reading in Opera (Imaging)

Leishmania growth curve
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THP-1 growth curve
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Infection optimization

Infection

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.
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GFP assay problem

Leishmania WT

76% infection

Leishmania GFP

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Angela Cruz
Universidade de 

Sao Paulo

Need for an automated multidimensional 
analysis of macrophages infection

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

• cell number
• infected cell number
• number of parasites per cell
• cell dispersion
• cell shape/texture description
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Dedicated algorithm…Analysis software

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

DMSO 1%

Medium sensitivity High sensitivity

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.
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Amphotericin B EC100

Medium sensitivity High sensitivity

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Amphotericin B
3µMWithout drug

18.84414.77windo
w

0.40.36Z’
value

0.92 μM0.83 μMEC50

Plate1 Plate2

23µMWithout drug
Miltefosine

Plate1 Plate2

Reference compound

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.
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Visualization of Leishmania donovani amastigote replication in 
THP-1 human macrophages by incorporation of BrdU

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Br

REPLICATION

QuickTime™ and a
 decompressor

are needed to see this picture.

Technology

IPK (Seoul)
• BSL-3 (HIV, TB)
• 24 hour, unattended operation

IPK-GGBC (Suwon)
• BSL-2 (Leishmania, T. cruzi)
• 24 hour, unattended operation

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.
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Leishmania Project HTS validation Protocol

Compound treatment (Janus)Compound treatment (Janus)

Incubation for 3 days in CO2 incubator at 37°CIncubation for 3 days in CO2 incubator at 37°C

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Seeding Seeding 

Differentiation of THP‐1Differentiation of THP‐1

Culture for 3 days Culture for 3 days 

Infection (wellmate)Infection (wellmate)

Culture for 2 daysCulture for 2 days

Culture for 1day in CO2 incubator at 37°CCulture for 1day in CO2 incubator at 37°C

‐Detachment of THP‐1
‐Mix THP‐1 and  leishmania (ratio X) 
‐Dispense X ul of mixture to 384 evotec plates (speed X).

THP‐1 in CO2 incubator at 37°C
Leishmania in shaking incubator at 28°C , X rpm

Leishmania : 10^6 par/ml  in EF/500ml
THP‐1 : 1x10^5 cell/ml in T175/120ml

Read plates on OPERA (635nm)Read plates on OPERA (635nm)

Washing (plate washer)Washing (plate washer)

Staining and fixation (multidrop)Staining and fixation (multidrop) Add Draq5 in 2% PFA incubate RT X time

40 plates40 plates 30 plates30 plates30 plates30 plates30 plates30 plates

HTS_V1 HTS_V4HTS_V3HTS_V2

Number of platesNumber of plates

2hrs 30min2hrs 30min 1hrs1hrs1hrs1hrs1hrs 20 min1hrs 20 minMixture 
preparation time

Mixture 
preparation time

Tip washing with 
autoclaved DW 
Tip washing with 
autoclaved DW 

Tip washing with 
autoclaved DW
Tip washing with 
autoclaved DW

Tip washing with 
3°DW

Tip washing with 
3°DWw/o tip washing w/o tip washing 

Compound 
treatment by 

Janus

Compound 
treatment by 

Janus

Day differences in the protocol

NONO YES in some wellsYES in some wellsNONO

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.00E‐04 [M]

In PBS

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.00E‐04 [M]

In PBS

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.60E‐05 [M]

In DMSO 1%

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.60E‐05 [M]

In DMSO 1%

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.60E‐05 [M]

In DMSO 1%

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.60E‐05 [M]

In DMSO 1%

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.60E‐05 [M]

In DMSO 1%

AmpEC100=1.00E‐05 [M]
AmpEC50=1.00E‐06 [M]
MilteEC100=2.60E‐05 [M]

In DMSO 1%

Drug con.Drug con.

NONOContaminationContamination

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.
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Plates map 

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

QuickTime™ and a
 decompressor

are needed to see this picture.

384 well plates

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Cell (macrophages) distribution across the plates
Amphotericin B EC100

1% DMSO
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Cell (macrophages) distribution across the plates
Amphotericin B
1% DMSO
1% DMSO entire plate

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Z` = 0.5 Z-factor is a measure of the quality of a 
High-throughput screening (HTS) assay.

Quantification of Infection  

Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Amphotericin B EC100

1% DMSO
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Imaris - Imaging Software
QuickTime™ and a

 decompressor
are needed to see this picture.“Institut Pasteur Korea                     Confidential Information     Do not copy”.

Quantification of Infection 
Amphotericin B EC100

1% DMSO
1% DMSO entire plate

Our assay is very robust !!!

200,000 compounds for screening Total 12 Screening days (60 plates /day )

summary and conclusion

- Robust assay:

Z` = 0.5

-Screening with the most appropriate and relevant cellular 
model of Leishmaniasis:

- L. donovani

- Human macrophage cell line (THP1)

QuickTime™ and a
 decompressor

are needed to see this picture.
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Our throughput is to screen 50,000 drugs every 5 day

Time

high-throughput screening (HTS)

Assay Development

HTS-validation

HTS

Initial idea and 
Proof of concept

6 months
Infection optimization

Start to build Algorithm

Validation of biological model 

6 months
Started to use robots

Built the algorithm for automated image analysis

6 months Validation of the whole HTS protocol (automation)

Performed statistic analysis of the validation process

Algorithm final test
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