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Motivation

1 Untreated 2 - Stopper 3 - Taxol 4 - AGR2-Ab 5 - 1gG (Ctrl-Ab)

We must advance cancer research
from qualitative observations
to quantitative conclusions
User friendly
Thus, need tools for'phenotype quantification
in cancer biology
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Examples of data available

SOP: Thawing, Propagating and Cryopreserving PP ot

Elle Edit Format View Help

of NCI-PBCF-HTB22 (MCF-7) [config file info] 5

last write = "11:01:12_17:21:34"

ApPPENDIX 2: GROWTH PROFILE oF NCI- PBCF-HTB22 (MCF-7) ceLLS [Run_Parameters]

Instrument = "Tecan_4"

Ini_Names = "Read_Reps,Delid,Save_Data_File,Start_Time_Now"
barcode_drug_plate = "201401"

3.00E+05 user = "manu_t"

Plate_Size = "96"

Plate_Type = "NUN96Ft.pdf"

2.50E+05 1 Samples_to_Run = "g"

Overlay_Size = "48"
Drug_Plate = "none"

NE 2.00E+05 Plate_Quarter = "none"

L /1 run_ID = "none"

l’:" run_plate_repeat = "1"

& 1.50E+05 i Read_Reps = "200"

® / Read_Modes = "Absorbance"

o Read_Flor_Every = "2"

S 1.00E+05 Max_Delta OD = "@.500000"

Well By_Row_Col = "none"
Reorder_Map = "Order_Strings_Not,e"
5.00E+04 Tip_Vol = "200"
’ 4

’\_.____-/ Save_Mix_Vol = "@"

Save_Mix_Labware = "save_mix_pos_use_deck_map"
0.00E+00 . : . | Save_Mlx_Rgps = "0 .
0 2 4 6 8 Add_Drug_Mix_Reps = "@

OD_to_Innoc = "©.100,0.100,0.380,0.380,0.380,0.380,0.760,0.760,0.160,0.
Absorption_Max = ".3"

0D_to_Save = "0.100,0.100,0.380,0.380,0.380,0.380,08.760,0.760,0.100,0.1
OD_to_Dilute = "@.100"

Save_Sample_Vol = "180"

Figure 4: Growth curve for MCF-7 cells; cells were plated at 4 x 10* viable SSVE_Sample_EEPS ="2"

cells/cm?; population doubling time (PDT) is approximately 38 h. Tnnoc_Vol = "184,184,46,46,46,46,0,0,184,184,46,46,46,46,0,0,184,184,46

< >

Growth curves High Content Screening
from papers Microscope outputs

Days in Culture
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What can we do with these data?

1- Record and share it
> MultiCellD%.org

|
Multicellular Data Standard

2- Quantify key elements of cell phenotype
> (\ZellPD}.MathCancer.org

|
Cell Phenotype Digitizer
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Sample inputs from CellPD

To be user friendly:
CellPD requires one excel file as its only input

=] E H S- E template - Excel Edwin Juarez Rosales O] —

File Home  Insert  Pagelayout  Formulas  Data  Review  View QO Tellmewhatyouwantte File Home  Insert  Pagelayout  Formulas  Data  Review  View QO Tellmewhat youwant to do

Al h fe D1 h fe Total Cell Count v
Q ) B A B C D E F -
1 . . . . .
s ORCID ID of the croator 1 |Biological Replicate number Tecnical Replicate number Days |Total Cell Count|
3 Given names 2 1 0 0 1843
4 Family name 3 1 1 2 4463
5 Author information| email‘ 4 1 ) 3 17143
6 website
7 organization name 5 1 3 0 868
8 Department name 6 1 4 3 12154
. Link to these data (if available) 7 1 5 2 4750
10 Citation information 8 1 6 3 12080
1 Cell line MultiCellDB name 9 1 7 0 849
12 Cell line name ‘] O 1 8 2 5044
13 Cell line synonyms
14 Cell line origins 11 2 9 0 1030
15 Brief description 12 2 10 3 16990
16 Cell Line Ontology ID 13 2 11 2 6005
17 ‘ ‘ BREN‘DA Tissue and Enzyme Source C 14 ) 12 3 19471
18 | Data information |Organism
19 Organ 15 2 13 0 1090
20 Disease 16 2 14 2 7017
2 Morphology 17 2 15 2 5766
22 Oxygen Level name
- - 19 o} 1a 2 14Q74 -
Metadata | Preferences | Total Cells @ Metadata | Preferences | Total Cells @ « >
Ready Ready H @ o ME——=
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Sample outputs from CellPD

o All Models
2.5 '
Levenberg-Marquardt AlgorlthmT live
2.0 (for now) | live logistic
K% X I total
3 sl . ;_"_,_/_ ] | = t.otal_logistic
= PR o ” live_dead
— // _.-}'.’ .
2o Lot | edead
g _BT === live_dead_logistic
- L . . 4.
= 05 4 e ,/ - == live_dead_logistic
d /) [|---#--- Measured Live cells
7’
_l-” ~-$-- Measured Dead cells
0.0 —— e L

0 10 20 30 40 50 60 70 80
time (Hours)

Fit a few basic models to live & dead
cell counts > extract relevant parameters
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What else can we use CellPD for?
Drug classification

Microenvironment Phenotype
Conditions Measurements

Experiment 1

other parameters

other mealurements

Next:

Let’s quantify the effects of two synthetic drugs
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Synthetic data analyses

Synthetlc cell line
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Drug concentration Drug concentration

[—I— DrugA —I— Drug B

CellPD accurately discerns between a
cytostatic drug and a cytotoxic drug
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CellPD brings nonlinear parameter
estimation to the hands of biologists

Open source: CellPD.MathCancer.org
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