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#FHEIOFDAILR SARS-CoV-2 [ZkBREESE COVID-19 ZHIfEHT 5= DIV IILRFIE.
FEEENELNTHY. H-LEFORENEHETHS.

Pin1 (X, £XRADAE /& d [V B1E Ser/Thr-Pro] EEFIhdDFOY) > O cis/trans B4 1t
RS 570 BEILBERTH S, Pinl /U7 IR IRIEHBETESIEN S, Pint (X&£EF
[CHBILEGEFTIIEVWEEZONEN, BHD /9T I IRATIXARERD . KEEHRE. HH
BEEELEDORFANRBILI DS, ERNTIESEFLBRDATEToTDEEZILND,
— AT, BEEIEDARBED-OIZEHRE Pin1 ZHHELTHLRMEAFHEBRLIKWEFEEN S,

& RIE. FERIA. IR TIL. MO Pint SEMEATTET B120. Faf=B& Pin1 EEED A RIS
BUMEA. CNoDEBEDABELLTORAZHATE- (4555 FE 6 4. Nakatsu et al.,

2020) , SHIZHIA., Pin1 [EEEAEEMIETO SARS-CoV-2 DIEEXRET HEEHKRLT,
ZD1=8. 2021 F£E AMED #H - BEREECX T 2R EE R EMFKHEEPRFEXIPIn
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2020-191046; Yamamotoya et al., 2021) . K#FE TIL, Pin1 BAEZE% COVID-19 JAEFELLT
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F-REEREEEL. RV —=U T &BYRLI#E R H-958. H-1134, H-1209. H-1211 (EC50
0.6~1.0 M) 157 IBER G E DFMITIFHFRFATHY . EARMET B) . ChioDLEMIE.
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LB RKFTHEDEEMNHIILIz hACE2 /9 4/42 <™ X(C57BL &) T SARS-CoV-2 B
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Pin1 [RERZERASEHE. BEMIBIZEITEVMILARNA ERDIBTHAHA_EEZER
(Double membrane vesicle) BN ENT . D1 ILA RNASZENAE SN S EFEELTLVS,
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INTNOFEBRTSAIFEZEEL. invitro TOZEEERAMAREEBEL. HRETOTLVS. C
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Pin1 BEZE#IA SARS-CoV-2 LS DDA LR IZH L TEESINESNAEL., LEHEIMIL
R T BV I REIEIR B A REEERIEL Tz, XBKDFAEIZLD L. Pin1 Z1EFEIZERT S
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(EX 1 R=DIEE)
Background and Objectives:

Antiviral drugs for COVID-19 are limited, necessitating the development of new
agents. This study aims to develop Pin1 inhibitors as COVID-19 therapeutics.

Pin1 is an enzyme that catalyzes proline isomerization in proteins. Pin1 knockout mice
survive but exhibit dysfunctions, indicating its regulatory role. Short-term Pin1 inhibition
is expected to have minimal side effects.

We synthesized Pin1 inhibitors for cancer, inflammation, diabetes, and obesity and
discovered their effectiveness against SARS-CoV-2. Derivatives with strong antiviral
effects were developed. The study is led by Tomoichiro Asano under the 2021 AMED

research project.

Objectives:
(1) Develop highly effective drugs:
New derivatives, H-958, H-1134, H-1209, and H-1211 (EC50 0.6-1.0 uM), were
obtained, exhibiting low cytotoxicity. Their efficacy is comparable to or superior to
Remdesivir.

(2) Conduct animal experiments:



Initial experiments using hACE2 knock-in mice showed inconclusive results. A
better infection model was established by passaging SARS-CoV-2 in mouse lungs for
37 generations. Drug selection, dosage, and infection experiments are planned.

(3) Elucidate the mechanism of action:

Pin1 inhibitors prevent the formation of double-membrane vesicles involved in viral
RNA synthesis. The interaction between Pin1 and the N protein was inconclusive.
Protein expression and vesicle formation studies are underway.

(4) Assess effectiveness against other viruses:
Pin1 inhibitors were effective against herpes simplex virus-1, coxsackievirus,

poliovirus, influenza virus, and Sendai virus, irrespective of Pin1 dependency.

Significance:

Pin1 inhibitors offer a unique approach to COVID-19 treatment by targeting host
proteins rather than the virus itself. Their compatibility with other drugs and reduced
likelihood of resistance are advantages. They demonstrate high antiviral potency and
low cytotoxicity. Although efficacy in mice is pending, their potential against emerging

viruses is promising.



