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Development of evaluation model of flow cytometry for combination effects of anti-
cancer agents using machine learning
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INTRODUCTION & AIM RESULTS & DISCUSSION
Cisplatin and oxaliplatin MKNA45 histogram Accuracy of test model with 4 conditions
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MKN45 Pl 0.954 * 0.010
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\pt/ biological components, causes O’ a :i cisplatin, it is a platinum

wn” o crosslinks of DNA and proteins " Yo\, Preparation with platinum atoms, | e Ra— | A
Ho and differs from cisplatin in

?Qsa'i?h'b'ts DNA strands break terms of action and side effects. | ESC 0.890 + 0.010

Mechanism of Action Major Side Effects e —
| MechanismofActon | Ma) s 0.959 * 0.010
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CDDP  Inhibits DNA replication and synthesis (S phase) Renal toxicity, R
hearing impairment - _ ) _ MKN28  PI 0.977 £ 0.010
LOHP Inhibits transcription and translation (M phase) Peripheral neuropathy KATOII histogram
m [ LOHP ] [Combination ] FSC 0-995 i 0-005

Our previous studies have shown a synergistic effect of LOHP and CDDP on
cytotoxicityof particular gastric cancer cells. However, methods for analysing
the combined effects of anticancer drugs remain limited. - | 1M M LM LM
We aimed to use machine learning to create a more applicable evaluation N E : S KATOI - P 0.964 * 0.010
model of the combination effect data of anticancer drugs by flow cytometry . A By E

(FCM) utilizing information of cell cycle distribution and cell states. S -

Aggregate of LOHP .__Aggregate of Combination
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FSC 0.835 £ 0.011
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METHODS — A S SSC 0.861 * 0.012

Judgement for Combination

Flow cytometry (FCM) Process

validation * The effect of drug combination showed tendencies similar to either CDDP or LOHP alone,

1 day Cell line Factor Modelscore Judgement forcombination
| | 24 hr I MKN45 Pl 0.979 {'LOHP': 98, 'control': 2}
“ T T FSC 0.949 {'LOHP' 48, 'control':47, 'CDDP': 1}
MKN45 CDDP Flow Cytometry SSC 0.860 {'CDDP': 59, 'control': 34, '"LOHP": 4}
MKN28 LOHP | 70% ethanol fixation
KATOIT CDDP/LOHP | RNase A treatment MKN28 PI 1 {'control': 57, 'CDDP": 19}
cell seeding | Propidiumiodide (PI) staining
FI. the amount of cellular DNA vlr Flow Gytomﬁtl’y (FSC. SSC. PI) I 1. 1 1 I 1.
SC:Celsiza MKN45, KATOTI (n = 100) FSC 0.958 {'CDDP': 64, 'control':9, 'LOHP': 3}
oS0 Domple?ﬂty of intracellular structures MKN28 (I"I — 50_75)
Pre-processing process SSC 1 {'CDDP': 58, 'control': 32, 'LOHP': 7}
Select
eSSy Ta:f“;rs Data Frame 2?::2; KATOII Pl 0.989 {'CDDP': 54, 'control': 13, 'LOHP': 9}
Convertto
Data Frame
FSC 0.963 {'LOHP': 50, 'CDDP" 41, 'control': 6}
SSC 0.933 {'LOHP': 78, 'CDDP" 17, 'control': 1}
Remove
outliers
Machine learning process (kS test) CONCLUSION
70%
I_,\ L) fepvie Trained model « Combining flow cytometry (FCM) with machine learning enables more objective analysis
model
_l Separate data of the combined effects of anticancer drugs
into trainin
Er:.t:w-‘ \ ~ ' and testingg * Using PI data, the developed random forest model distinguished between control group,
sets
-\I "with toat ot CDDP alone, LOHP alone, and combination group with over 95% accuracy
> Test set »  withCross — Test Score

(n=10)
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g set Forest model data with the
model
| Separate data  This method shows promise as a new approach for evaluating the combined effects of

into training
— 7 and testing

LOHIP g Testset
.._- 30% factors when using machine learning Unpublished, do not post
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Frame Judgement for anticancer drugs
sets combination
a Temsédtgle T Mogelsoore « FSC and SSC, which have only been used supplementarily until now, can become useful

with test data
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