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Development of the nephrotoxicity evaluation
system by nucleic acid drugs using 3D-cultured
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Introduction

In recent years, the development of new modality drugs has been progressing. .2 . Gene expression of SLC
Among them, nucleic acid drugs are high specificity, but thrombocytopenia, complement activation, 'ﬂ'@ (’% ) tra”5p°rtersRenal .
hepatotoxicity and nephrotoxicity have been reported in many clinical trials. cimcat " R Kzcels
The cost of synthesizing nucleic acid drugs is significantly higher than that of small molecules, and their '

high specificity makes it difficult to detect toxicity in animal studies, so in silico analysis and in vitro

)

0.1+
I

0.01-+

Relative expression

studies using human cells are being conducted. Currently, studies on the detection of nephrotoxicity ) ﬂ ﬂ ﬂi i
have not progressed sufficiently due to the lack of kidney cells with well-maintained renal function. ® ' AP
In this study, we attempted to develop the evaluation of nephrotoxicity by nucleic acid drugs using F 8T T S

Jenkinson et al., Eur J Physiol. (2012) 464:601-611

3D-cultured human renal proximal tubule epithelial cells.

(1) Nephrotoxicity rate of nucleic acid drug (Clinical) ~ (2) Function of commercially available kidney cells

Conclusion
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1. Features of 3D-RPTEC 2. Toxicological Assay Result

3D-RPTEC® : RPTECs were cultured as spheroids in ultra-low attachment 96-well culture plate. ComTpecflEnds Type Cat.No. (g%:/]vm) Modification Manufacturer

The medium was changed once every 2-3 days.3D-RPTEC® can be available from Nikkiso. Antisence Ajinomoto Bio-
SPC5001 Oligo None 4689.85 PS, LNA, 5mC Pharma Services.Inc

A”gﬁsgce HY-132586A  7386.42 PMO MedChemEXxpress
Givosiran SIRNA HY-132610 16300.6 PS, 2'-Ome, 2'-F MedChemExpress
Cells Medium spheroids in 96-well culture plate. (Table.2-A) Nucleic acid drugs
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- After harvesting cells from both 2D and 3D RPTEC cultures, proteins were extracted following a £ 100 s " I0A&EFE [~ s N FET 1 Day3
series of preparatory steps, including reduction, alkylation, enzymatic digestion, and desalting. S S { . =3 Dayr
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- The extracted peptides were analyzed using LC-MS/MS. S 507 £ -
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- The results of the volcano plot (Fig. 1-B), we identified and analyzed proteins that were g I g . B Day3 5 g : o Dws 5 - g 3 Day3
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- 3D-RPTEC showed increased expression of proteins involved in anaerobic metabolism, 35: - 2l E H “ o005
such as fatty acid and pyruvate metabolism, resembling the metabolic profile of in vivo RPTEC. oML 1L o- 0_1 “é o-l. Al 0- ;
- Conversely, functions related to cell division, including DNA synthesis, were found to be decreased Dose(SuM) Dose(SuM) Dose(5uM) Dose(5uM) Dose(SHM) Dose(SHM)
Fig. 1-C). - Toxicity of nucleic acid drugs was not detected by ATP assay in short periods. However, LDH assa
g

was detected the toxicity in short periods(Fig.2-B and 2-C).
- Toxicity of viltolarsen was detected by NGAL assay(Fig.2-D). Biomarker assessment enables highly

(Fig.1-D) Cluster analysis (Fig.1-F) Transporter expression sensitive evaluation of nephrotoxicity.
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- Proteomic analysis revealed marked differences in protein expression profiles between 2D and LA SO S s
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Focused analysis on transporter proteins demonstrated that the expresslon_f_of sollut_e carrier Mitochondria I Endoplasmic Reficulum Mitochondia 3 Endoplasmic Reticulum B Mitoshondra . b Endopiasmic Refioulurn
(BSDLCI:Q)PJEIFEES(I?:Qrtiri)and ATP-binding cassette (ABC) transporters were significantly increased in The result of HCA showed mitochondria and endoplasmic reticulum damage with long-term exposure
) ig.1-F). : :
_ _ » of nucleic acid drugs (one and two weeks).
- The increased expression levels of SLC and ABC transporters under 3D culture conditions are
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