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Cell-based screening of chemical libraries for small molecules that target SARS-CoV-2
frameshifting signal (The Institute of Scientific and Industrial Research, Osaka University)
OAnami Risa, Murata Asako, Nakatani Kazuhiko

SARS-CoV-2, the causative agent of COVID-19, has two large reading frames (ORF1a and
ORF1b) in its genomic RNA. Since the ORF1b overlaps, and is out-of-frame with, the upstream
ORF1a, the ORF1b is translated by —1 programmed ribosomal frameshift (—1PRF) mechanism.
—1PRF is directed by two frameshifting signals, a slippery sequence and the downstream RNA
pseudoknot, which are located in the junction of ORF1a/ORF1b. In this study, we designed a
dual reporter plasmid that carries the frameshifting signals of SARS-CoV-2 between two
luciferase genes (Renilla luciferase gene and firefly luciferase gene), and performed a cell-
based screening of small molecules that can target the frameshifting signals using the reporter
assay with the dual reporter plasmid designed.

Keywords : Ribosomal frame shifting; SARS-Cov-2; RNA secondary structure; Small molecule;
Screening

COVID-19 DJFN ™ A )V ATdH 5D SARS-CoV-2 D47/ I RNA VL. 553D 2~3 % 2D
DEWA—F U —F 47 7L —2A (ORFla T ORF1b) 28,5®H TV 5, ORFlb
X, ORFla & TR HHAMTHRSND, D7D, ORFIb 22— K25 % X
7B EAKRT D TB L LT, SARS-CoV-2 [d—1 Programmed Ribosomal Frameshift (—
IPRF)E WO FIER 7 L— AT 7 MM AR 3 5, —1PRF (X ORFla & ORF1b DOf#IC
HDH2ODVATL AL b, BUESIE RNA V22— R/ v MEENDKD 7 L — L4
T MM KRR S, BIIROBANEE LS E D, AR TIZ, 20T L
— ALV N T NNE2EEONVY T 27— BB TORICHEALIE VAR —%—7
FAI R&E&EFL., & H U= Cell-based L ih—# —7 vt A 121D, SARS-CoV-
QDT V=LV T N TFNVEERNE LTALEN T A T TV —DRA Y ) —= T %AT

S72,

—| ORF1a Frameshifting signal
ORF1b |_ of SARS-CoV-2

------------------------------- Rluc H H Fluc lerary
Reporter plasmid compounds

Frameshifting signal of
, op O
J1, transfection A .‘ @V -Measurementof

SARS-CoV-2

— lueiferase activity
Attenuator  Slippery
hairpin  sequence Pseudoknot ,1

© The Chemical Society of Japan - A25-4am-08 -



