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Screening strategy and research progress of influenza virus
RNA-dependent RNA polymerase inhibitors
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Abstract: Seasonal influenza epidemics caused by influenza viruses continue to pose persistent threats to
global public health. The core replication component RNA-dependent RNA polymerase (RdRp), distinguished by
its highly conserved structure and functionally irreplaceable characteristics, has emerged as a critical target for
antiviral drug development. This study systematically analyzes the structural and functional features of RdRp and
the mechanisms of action of its inhibitors. It comprehensively reviews current screening technologies and emerging
strategies for RdRp inhibitors across three levels: molecular, cellular, and animal model levels. By systematically
evaluating the technical advantages and limitations of existing approaches, we propose future research directions to
advance the development of novel high-efficiency RdRp inhibitors, thereby providing both theoretical foundations
and technical frameworks for this crucial antiviral strategy.
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Table 1 Classification, molecular mechanism and research progress of RNA-dependent RNA polymerase (RdRp) inhibitors targeting

influenza virus. PA: Polymerase acidic; PB1: Polymerase basic 1; PB2: Polymerase basic 2

Targeted subunit Mode of action Inhibitor Stage Ref.
PA Cap-dependent endonuclease inhibitors Baloxavir Marboxil Listed [9]

ZX-7101 Clinical phase III [10]

GP681 Clinical phase 111 [11]

AL-794 Clinical phase I [12]

TG-1000 Clinical phase 1T [13]

RO5-3A and R05-2 Preclinical [14]

Compound 14 and 19 Preclinical [15]

Marchantins A and E Preclinical [16]

PA/PB1 PA/PB1 interaction inhibitors Compound 54 Preclinical [17]

PBI Nucleoside PB1 inhibitors Favipiravir Listed [18]

Ribavirin Listed [19]

Molnupiravir Listed [20]

Nonnucleoside PB1 inhibitors Compound 367 Preclinical [21]

ASN2 Preclinical [22]

11q Preclinical [23]

PB2 PB2 cap binding domain inhibitors Pimodivir Clinical phase III [24]

ZSP1273 Clinical phase III [25]

CC-42344 Clinical phase 11 [26]

Cap-3 and Cap-7 Preclinical [27]

PB2-39 Preclinical [28]

Dihydromyricetin Preclinical [29]
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Figure 1 Summary of screening strategies for RARp inhibitors of influenza virus. FRET: Fluorescence resonance energy transfer; FP: Fluo-

rescence polarization; qRT-PCR: Quantitative real-time reverse transcription polymerase chain reaction; ELISA: Enzyme-linked immunosor-

bent assay; SPR: Surface plasmon resonance; CPE: Cytopathic effect; PRA: Plaque reduction assay; MTT: Methylthiazolyldiphenyl-tetrazo-

lium bromide
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AEAE R BR - TGV AR A0 5 52 1) (0 B SE 4R B B, 3K
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R TREIRMEE AT A= 4 102 38 1 CPE I 52 38 B H 7 i 2k
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JRAT S ) S OGAE S, AT SRR B AL S
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Wik AE . a0, Zhao YT K FHAT R B — K 1a) 0 14k 56
W&, 2 & PR8-Gluc 41 5 75 ¢ A4 0 ide P AR P 1L 2
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JE 20 i F A B L RN B T, RO RIS 5 A S TE
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AT Z I o e Ab, BT 5L R I s 3 S0 ) 4tk
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FOR G I S 5O 5K B R I B A AT, R
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TRRBARLER 5 NSRBI, & H TR N2 R0 % 7%
B B BRUBE 2R LE 08 B A% R 90 B RO 30 1
1, Tsai 27V H /N BB RS D-AL PB2 0 1) 7157 2L, JE i
MDA 5 26 A B AR AR D B S 4R b, 456 EE V4
F2 45 LA A4 1 700 197 R, R VX-787 S G A
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Y 01 11] 771) CD-6'SLN i i<t 4 1] Ifil %% 35 (hemagglutinin,
HA) /i 5 10 5 00 B R SR WL, 76 HINT J& Gy /s B S
b i R AR A R, B IR 25 AR KT Y. SR
T, 52 PR T S50 A A0 B3 o 2 R 0d B3, B s A
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)R S BRI (¥R 97 5 2 A 23 A AR AR e
PE), T A R G 181
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151 18 2 i 3% (high throughput screening, HTS) %%
& A sh 5 ML AL AR 35, & R R L i B8 RdRp #1 fil
TR I A% O T BP0 AE 0 TR AL A W PR ) Ak i
SRR R TR R T BIAS 2, BRI T RER =56 5 %
FEARBIIRFESZIE . EHE SR, BRI R R
TEPE T R IAR AL TR BR AT, LU o BR G A R B
AR K at-line nanofractionation 7 A4

ok B T A e A A e AR ] ARG R (Cn it
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NA ) B A & Z MHlE T (1C,, = 197.9/125.4 pmol-L™),
FAE R B 2 A 2R v A S5 o A e R T AR A AR R
FZH R AL PR SRS T R 1 3 T 5 A ] 5 DA S HAfy [
JE ) PA-MB 1A &, SR H T 2 A 245 =k R
) PA 17 () PROE 3 e (R K 3R) e B IR I 18 UG
PRSI PR TE 73 5, 8 e T AR G HTS MK BE 0 IR
xR, AF FG A T 50 5 P AR S P PR A )
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ik B B AR U, SEELAE P A 5 A
FIREAT B AT FE . HAZ L mAR B il 5 -
FEJG 43U (5 v Ao I /A0 70 UAC R ) — v 8 8 i 1 A 0 —
1 0 R A B A Y . AR A I B
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B 0 B ] At 55 R 245 ) e 2 S R A o U5 IR
i 5 FRET EEARBCH, 783 ] 25 2 vp R I 2 A
Y0 PR IR B EE IR ) PA IR (R ). ZBARTE
5 053 B B R) e A i Y Ay, JUHIE H T 2 R T 4%
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