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Tab. 1 Primers and sequences used in this experiment
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SAMHDI ATGGATAAGCGGATTAAACG
GCCA
TCAGAGGTTGTTTTGTCCCTG
AG
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Fig. 1

GCRV NS385SAMHDIA HAEH
GCRV NS38 interacts with SAMHD1

A. NS38RE Yen; B. IP-MSX & 5NS38 A5 8 H; C. NS38 5 SAMHD1 42 FE VT IE; D. GCOZM il ' NS38 5 SAMHD 13t % £/ ;

E. SAMHD1#:%5; F. SAMHD1 5NS38 . {E 45 14 48, % 5

A. NS38 silver staining; B. Identification of host proteins interacting with NS38 by IP-MS; C. Co-immunoprecipitation of NS38 and
SAMHDI; D. Colocalization of NS38 and SAMHD1 in GCO cells; E. SAMHDI1 truncation; F. Mapping of the SAMHD1 domain interact-

ing with NS38
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Fig.2  GCRYV infection on SAMHD1 expression in grass carp
A. GCRVIEY K 5 FGCOAMSAMHD 11754k, B. 7R A3 FE GCR VI Y GCOI L Xt SAMHD 152 M), C. B 4 41 -F SAMHD 1 {138 3%
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Prism 10 (ClEBCH A 3BT Gi 1T 4347, *P<0.05F /R EF B E, **P<0.013R /R E R EE,; TH
A. GCRYV infection did not induce changes in SAMHD] levels in GCO cells; B. Effect of GCRV infection at different titers on SAMHDI in
GCO cells; C. Expression levels of SAMHDI in grass carp tissues; D—H. Changes in SAMHDI levels in different tissues of grass carp at

0—38 days post-infection; Data are presented as the mean+SE of three independent experiments, each performed in triplicate; Statistical anal-

ysis was performed using GraphPad Prism 10 (unpaired #-test), with (not significant), *P<0.05, **P<0.01; The same applies below
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Fig.3 Overexpression of SAMHD1 inhibits GCRV replication in cells
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A. Images of cytopathic effects under the same viral titer; B. Viral titers in the culture medium of CIK cells determined by the TCID50
method; C—D. Expression levels of VP2 and VP7 after SAMHDI1 overexpression
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REGULATORY MECHANISM OF GCRYV NONSTRUCTURAL PROTEIN NS38
ON HOST PROTEIN SAMHD1

WANG Jia-Liang"*, ZHOU Man’, FENG Hao-Hao”* and CAO Hong™’

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China; 2. Institute of Hydrobiology, Chinese
Academy of Sciences, Wuhan 430072, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To investigate how GCRV-encoded proteins interact with host cells and evade immune responses, this study
focuses on the non-structural protein NS38 of type I GCRV. Using co-immunoprecipitation combined with mass spec-
trometry, we identified grass carp SAMHDI as an interacting partner of NS38. Further co-IP and subcellular localiza-
tion assays confirmed their interaction and co-localize in the cytoplasm, with the HD domain of SAMHDI being the
key region mediating the interaction with NS38. We also demonstrated that SAMHDI inhibits GCRV replication. The
overexpression of SAMHDI in CIK cells significantly reduced viral copy numbers and alleviated cytopathic effects,
whereas knockdown of SAMHDI1 promoted viral replication. Notably, the antiviral effect of SAMHD1 was indepen-
dent of interferon pathway activation and appeared to rely primarily on its ANTP triphosphohydrolase activity, which
depletes intracellular ANTP pool and thereby restricts substrates for viral reverse transcription. Mechanistic studies
revealed that GCRV NS38 induces SAMHD1 degradation via the autophagy-lysosome pathway, thereby counteracting
its antiviral function. In summary, our study revealed that NS38 targets the host restriction factor SAMHDI for degra-
dation and facilitate the immune escape of GCRV. This finding enhances the understanding of GCRV pathogenesis and
provides a potential target for the development of vaccines against GCRV.

Key words: Grass carp reovirus (GCRV); NS38; SAMHD1; Autophagy; Antagonism; Immune evasion
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