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Materials and Methods
Testing of ticks and patient serum samples
Tick and patient serum samples were processed as previously described (Xiao et al., 2024). Briefly, ticks were homogenised and clarified by centrifugation at 5,000 ×g for 5 min at 4 °C. Total viral RNA was extracted from 200 µL of tick homogenate supernatant or 200 µL of patient serum using the MiniBEST Viral RNA/DNA Extraction Kit Ver.5.0 (Takara, Japan) according to the manufacturer’s instructions. Reverse transcription was performed with the PrimeScript™ II 1st Strand cDNA Synthesis Kit (Takara, Shiga, Japan). Nested PCR targeting the S segment of SFTSV and NSDV was carried out using 2 × Phanta Flash Master Mix (Dye Plus) (Vazyme, Nanjing, China); primer sequences are listed in Supplementary Table S3.
Whole-genome sequencing and phylogenetic inference
Purified RNA was used to construct libraries with the VAHTS Universal V8 RNA-seq Library Prep Kit for Illumina (Vazyme, Nanjing, China). Paired-end (2 × 150 bp) sequencing was performed on an Illumina NovaSeq 6000 platform. Complete genomic segments were edited and aligned in Notepad++. Maximum-likelihood (ML) phylogenetic trees were inferred with phyloSuite v1.2.3 under the best-fit substitution model selected by ModelFinder; branch support was evaluated with 1,000 bootstrap replicates. Trees were visualised and annotated in FigTree v1.4.4. 
Antibody testing for SFTSV and NSDV
Vero and Vero E6 Cells infected with 1 multiplicity of infection (MOI) SFTSV and NSDV were used as antigens. For the immunofluorescence assay (IFA), sera were diluted 1:20 in phosphate-buffered saline and applied as the primary antibody and Goat anti-human IgG H&L (DyLight® 488) or goat anti-human IgM H&L (FITC) (Abcam, Shanghai, China) were used as secondary antibodies, the steps as described in the previous study (Qian et al., 2023). Cell nuclei were counterstained with Hoechst 33258 (Beyotime, Shanghai, China). Images were acquired with an inverted fluorescence microscope (ECLIPSE TE2000-S; Nikon, Japan).
Isolation of the virus from ticks and patient serum
Tick homogenate supernatant was serially diluted 1:20 (v/v) in MEM containing 2% FBS and inoculated onto Vero and Vero E6 monolayers. After adsorption at 37 °C with 5% CO₂ for 2 h, the inoculum was removed and replaced with fresh medium. For patient-derived isolates, 50 µL of serum was applied to Vero E6 cells, which are susceptible to both SFTSV and NSDV. At each passage, infected cultures were trypsinized and diluted threefold to initiate the subsequent passage. Viral antigen was monitored every passage by IFA using a rabbit polyclonal antibody raised against recombinant NSDV nucleoprotein (NP). 
Purification and electron microscopy (EM) of tick-derived NSDV
Culture supernatants were clarified and virus particles concentrated by ultracentrifugation through sucrose cushions; aliquots were applied to carbon-coated grids, negatively stained as previously described, and examined by transmission electron microscopy. For ultrastructural studies, infected cells were fixed with 2.5% (w/v) glutaraldehyde in 0.1 M sodium phosphate buffer, processed into ultra-thin sections, and observed under a transmission electron microscope. Concentrate and purify viral particles from culture supernatants, collecting the fraction containing viral particles applied to grids for negative-staining EM as previously described (Zhang et al., 2017). Cells infected with tick-derived NSDV were fixed in 0.1 M sodium phosphate buffer containing 2.5% (w/v) glutaraldehyde, and ultrathin sections were prepared. Viral particles within the cells were observed using a transmission electron microscope.
Tick-derived NSDV strain GSN cell infection
The tick-derived NSDV strain GSN could productively infect seven of human cell lines such as SH-SY5Y, U87-MG, 293, SW-13, A549, HeLa and HepG2 and seven of animal cell lines such as Vero, Vero E6, DH82, MDCK, BHK-21, PK15 and MDBK tested (Supplementary Table S4). Cell lines used in this study were purchased from the American Type Culture Collection (ATCC) and numbers displayed at Supplementary Table S4. Cells were infected with the NSDV GSN strain at 1 MOI and maintained at 37 °C. Viral infection was monitored by IFA using a rabbit polyclonal antibody against the nucleoprotein as the primary antibody. Goat anti-rabbit IgG H&L (Alexa Fluor® 488) (Abcam, Wuhan, China) was used as the secondary antibody.
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Supplementary Table S1 Nucleic acid and antibody levels of SFTSV and NSDV in patient serum
	
	SFTSV
(S segment)
	NSDV
(S segment)

	RNA (Ct value)
	20.57
	30.59

	Ig G
	-
	-

	Ig M
	-
	+






Supplementary Table S2 Nucleotide identity of full-length ORF sequences in two SFTSV strains and two NSDV strains in this study
	Virus segment
	Identity (%)

	SFTSV RdRp
	96.4

	SFTSV Gp
	94.2

	SFTSV NP
	90.5

	NSDV NP
	97






Supplementary Table S3 Detection primers of SFTSV and NSDV
	Name
	[bookmark: OLE_LINK87][bookmark: OLE_LINK83][bookmark: OLE_LINK89][bookmark: OLE_LINK86]5′–3′
	[bookmark: OLE_LINK78][bookmark: OLE_LINK2][bookmark: OLE_LINK42][bookmark: OLE_LINK21][bookmark: OLE_LINK43][bookmark: OLE_LINK75]3′–5′

	SFTSV-S-ii
	TGTGAGCTGCCTGYARGAACCA
	GGAYATGAGGTGCTACTCCCARAG

	SFTSV-S-P-RC-FAM
	AGTGCTCTYAGGTGGCCYAGTGG

	NSDV-Q
	GCTGCTCTTTCTTCTCGGGT
	CACTCTTCGGTGCTGTCACT

	NSDV-1
	AGCATGAGGCTTGTTTCATCDG
	CCAGGGTGCATGTAAATCCG

	NSDV-2
	TATGAGGTYAGCATGAGGCTTGT
	CTGCCTTCCARAGCCAGTAGTAG





Supplementary Table S4 Number of cell lines utilized in the experiment
	Cell name
	biological origin
	ATCC No.
	NVRC No.

	[bookmark: _Hlk214372152]SH-SY5Y
	Human
	CRL-2266
	16533. 09. IVCAS9. 0131

	[bookmark: _Hlk214372165]U87-MG
	
	HIB-14
	16533. 09. IVCAS9. 0123

	293
	
	CRL-1573
	16533. 09. IVCAS9. 0093

	SW-13
	
	CCL-105
	16533. 09. IVCAS9. 0144

	A549
	
	CRM-CCL-185/CCL-185
	16533. 09. IVCAS9. 0193

	[bookmark: _Hlk214372239]HeLa
	
	CCL-2
	16533. 09. IVCAS9. 0090

	HepG2
	
	HB-8065
	16533. 09. IVCAS9. 0092

	Vero
	Monkey
	CCL-81
	16533. 09. IVCAS9. 0134

	[bookmark: _Hlk214372295]Vero E6
	
	CRL-1586
	16533. 09. IVCAS9. 0130

	DH82
	Dog
	CRL-10389
	16533. 09. IVCAS9. 0084

	MDCK
	
	CCL-34
	16533. 09. IVCAS9. 0083

	[bookmark: _Hlk214372354]BHK-21
	Syrian Hamster
	CCL-10
	16533. 09. IVCAS9. 0088

	PK15
	Pig
	CCL-33
	16533. 09. IVCAS9.0180

	MDBK
	Cow
	CBP61030
	16533. 09. IVCAS09. 0168
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Supplementary Fig. S1 Sanger sequencing chromatogram and pairwise alignment of the NSDV GSN isolate. NSDV GSN clustal Omega alignment of the corresponding nucleotide sequence against the reference strain NSDV_SZWH2. Red shade indicates identical bases. The sequence identity is 99.35%, confirming the taxonomic assignment of the patient-derived isolate.
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[bookmark: _GoBack]Supplementary Fig. S2 Schematic representation of the NSDV genome assembled from high-throughput sequencing of a patient serum sample. The viral genome is composed of three segments: Large (L, blue), Medium (M, orange), and Small (S, green). Grey areas represent gap regions within the sequenced contigs. Numbers above and below each segment indicate amino acid positions.
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YA VAR GGAWTCTGTGTATGCATCTGCCTTGGTGGCTGCAACTAARAATTCTGCGCTCCCATACTGGAGTGTGCCTGGACCAGCTGCACGGGGA

90 100 110 120 130 140 150 160 170
GSN TGGTCGAGCGTGGTCTGGACTGGTTTGAARACAACAAGGAAACAGTGAAGATTTGGGATGCGGAGTATGGAAAGCTAAGE\ACGGAAG
P T GGTCGAGCGTGGTCTGGACT AAAACAACAAGGAAACAGTGAAGATTTGGGATGCGGAGTATGGAAAGCTAAGEACGGAAG

180 190 200 210 220 230 240, 250 260

GSN TACCCAGMCCTGAACAACTGCTAGGTTACCAGAGAGCAGCTCTAAAGTGGAGAAAGGATACCAAGTACGGAATCAACARAAAATACAG
YA LVATACCCAGWCCTGAACAACTGCTAGGTTACCAGAGAGCAGCTCTAAAGTGGAGAAAGGATACCAAGTACGGAATCAACAAAAATACAG

270 280 290 300 310 320 330 340

< JlC TGCACTGGCCGCTGC[AT TGCAACCGAGTATAGAGTCCCTGGATCAATCGTGGTAAATGTCAAGGACATGCTGTCGGACATGATTA
YA IPJC TGCACTGGCCGCTGCRAT TGCAACCGAGTATAGAGTCCCTGGATCAATCGTGGTAAATGTCAAGGACATGCTGTCGGACATGATTA

350 360 370 380 390 400 419 420 430

] /BENGGAGAAGGAACAAGATCCTGAACAGAGACGGCAGTGAAGATGTTCCGAAAAGAGGACCCGTCAGCAAAGAACACATTGACTGGGCTA
YA PAGGAGAAGGAACAAGATCCTGAACAGAGACGGCAGTGAAGATGTTCCGAAAAGAGGACCCGTCAGCAAAGAACACATTGACTGGGCTA

440 450 460 470 480 490 500 510 520

GSN GGGACCTTGCTCAAGGCAAGTTCCTTGTTGTCTTCAATCCACCATGGGGTGATATCAACAAGGCAGGAAAGTCAGGAATTGCCTTAG
YAV PAGGGACCTTGCTCAAGGCAAGTTCCTTGTTGTCTTCAATCCACCATGGGGTGATATCAACAAGGCAGGAAAGTCAGGAATTGCCTTAG

530 540 550 560 570 580, 590 600

GSN CAGCAACGGGCATGGCAAAATTGATAGAGCTAGACGGTCCTAAAATTGCAGAGGACCTGAGAGAATCTCTGAAAGGTCTTGTGGCAT
YAV PACAGCAACGGGCATGGCAARAATTGATAGAGCTAGACGGTCCTAAAATTGCAGAGGACCTGAGAGAATCTCTGAAAGGTCTTGTGGCAT

610 620 630 640 650 660 670 680 690,

GSN GGATCAATGCCCACAAGGATGAAGTRGAGAATGGCAAAGAAGTTGTTGACGGTTTGACCAAGCACCTGCAGAAGGCCCTTGAATTAG
YAV PAGGATCAATGCCCACAAGGATGAAGT[GAGAATGGCAAAGAAGTTGTTGACGGTTTGACCAAGCACCTGCAGAAGGCCCTTGAATTAG

700 710 720 730 740 750 760

] /MENCCARACAGTCAAGTGCCATGAGAGCCCAAGGGGCTCAGATTGACACTGTCTTTAGCAGCTACTACTGGC
YA VACCAAACAGTCAAGTGCCATGAGAGCCCAAGGGGCTCAGATTGACACTGTCTTTAGCAGCTACTACTGGC
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