Anti-cancer drugs reduce the viability and proliferation of human neural progenitor cells
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(1) Introduction (3) Results
» 1 in 3 childhood cancer survivors demonstrate neurocognitive impairment! Anti-cancer agents across several drug classes reduce viability ESC-derived NPCs demonstrate heightened sensitivity to
: - : hosphoramide mustard-induced toxicity than neurons
« Neurons are quiescent populations and chemotherapy drugs target highly proliferative cells? and prOIIferatlon of human cortical NPCs P P y

Chemotherapy Control
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* Neural progenitor cells (NPCs) are highly proliferative, greater pool of NPCs during early-life ;
parallels the increased severity of cognitive impairment with younger age-at diagnosis3* SN38 5FU BTZ BU MTX  Oxaliplatin  Phos.Mu. Cisplatin : 20
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1. Quantify impact of chemotherapy upon cortical NPC viability and proliferation 60 vt ‘ — .
% .'-E-:° : ) Fig. 4: Comparison of the phosphoramide mustard-induced loss of impedance in NPCs vs mature neurons
S 40- : 5 (48 hours, 20-640 pM).
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Fig. 1a: 24-hour ESC-derived NPC treatment, then immunocytochemical analysis of DAPI (viability) and Ki67 (proliferation). Fig. 2: Number of DAPI+ and %Ki67+ NPCs after 24 hours of chemotherapy ;—:Ef
treatment compared to a matched vehicle control. ) ) R )
\/ First evidence of NPC toxicity induced by a panel of anti-cancer
2. Investigate NPC dose-dependent sensitivity to active metabolite of cyclophosphamide agents
Cortical NPCs treated with Phosphoramide Mustard (20-640 uM) for 48 hours, viability recorded real-time Phosphoramlde_ mUStard produces a_dose-dependent loss of
using a Maestro-Pro multi-electrode array. V|ab|I|ty in human cortical NPCs \/ Novel finding of heightened NPC sensitivity to cyclophosphamide
active metabolite than mature neurons
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3. Quantify impact of phosphoramide mustard upon ESC-derived cortical neurons 1.5 0 |
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Fig. 1 is an original image created with BioRender. N CRUCE LUV % o 00,8""e3e %0 e33t 3672
Figl. 1b|: ESC(;derived cortical neurons treated with Phosphoramide Mustard (20-640 uM) for 48 hours, viability recorded real-time using a Maestro-Pro Fig. 3: Phosphoramide mustard-induced loss of NPC impedance (48 hours, 20-640 uM). . E Y o**%o0e §§sf':§§f:-§§'f'§;°§§
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