
Supplemental Tables 

Table S1. List of DEGs in SH-SY5Y tumorspheres  

Table S2. List of DEGs in IMR-32 tumorspheres 

Table S3. List of interactomes in SH-SY5Y cells 

Table S4. List of interactomes in USP7 cells 



Table S5. Number and percentage of interacting proteins identified in SH-SY5Y and USP7 cells
SH-SY5Y Both USP7

NS1 72 (61.5%) 9 (7.7%) 36 (30.8%)

NS2B 108 (32.2%) 41 (12.2%) 186 (55.5%)

NS3 44 (71.0%) 2 (3.2%) 16 (25.8%)
NS4A 139 (82.7%) 15 (8.9%) 14 (8.3%)
NS4B 47 (72.3%) 5 (7.7%) 13 (20.0%)
NS5 34 (82.9%) 0 (0%) 7 (17.1%)

Note: The “Both” column refers to interacting proteins common to SH-SY5Y and USP7 cells. The “SH-
SY5Y” and “USP7” columns refer to interacting proteins found exclusively in SH-SY5Y or USP7 cells, 
respectively. Numbers and percentages indicate the number of interacting proteins and their proportion 

relative to the total identified interacting proteins for each viral protein in SH-SY5Y and USP7 cells. 



Supplemental figures 



Figure S1. Cell viability and viral titers in neuroblastoma models 

(A-B) Average cell viability of SH-SY5Y and IMR-32 cells infected with the ZIKV PRVABC59 

(A) or BeH819015 (B) strains at an MOI of 2. N ≥ 2, n = 6. (C-D) Average viral titers in 

supernatants from SH-SY5Y and IMR-32 cells infected with the ZIKV PRVABC59 (C) or 

BeH819015 (D) strain at an MOI of 2. For 0 dpi: N ≥ 1, n = 3; for 1-6 dpi: N ≥ 2, n = 3. (E-F) 

Data from Figure 1E and 1F replotted to show the proportion of PRVABC59-infected SH-

SY5Y (E) and IMR-32 (F) tumorspheres with viability > 1% versus < 1%. N = 3, n ≥ 3. (G-H) 

Data from Figure 1G and 1H replotted to show the proportion of PRVABC59-infected SH-

SY5Y (G) and IMR-32 (H) tumorspheres with virus detected versus no virus detected in the 

supernatant. N = 3, n ≥ 3. D0, D2, D4, and D6 represent 0, 2, 4, and 6 dpi, respectively. Data 

are presented as mean ± SD. Asterisks indicate significant differences between SH-SY5Y 

and IMR-32 cells. Statistical significance was calculated using two-way ANOVA with Holm-

Šidák multiple comparisons test. **p < 0.01; ***p < 0.001; ****p < 0.0001. n.s. indicates no 

significance.  

  



 

Figure S2. Subcellular localization of ZIKV non-structural proteins 

Subcellular localization of ZIKV non-structural proteins in SH-SY5Y (A) and USP7 (B) cells. 

The nucleus, stained with DAPI, is shown in blue; the cytoskeleton, stained with rhodamine 

phalloidin, is shown in red; and ZIKV proteins tagged with GFP are shown in green. Scale 

bar = 10 µm. 

  



 

 



Figure S3. Detection of ZIKV non-structural proteins 

(A-B) Western blot analysis using GFP and GAPDH primary antibodies in SH-SY5Y (A) and 

USP7 (B) cells transduced with ZIKV non-structural proteins. Red asterisks indicate bands 

corresponding to GFP-tagged non-structural proteins at the expected molecular weights. 

NS5-GFP in SH-SY5Y cells was only detectable after longer exposure. (C) Total spectral 

counts of all ZIKV non-structural proteins (baits) in SH-SY5Y and USP7 affinity proteomics 

samples. Replicates for each sample are labelled as 1, 2, 3, and 4. 

  



 

Figure S4. Co-IP reveals ZIKV non-structural proteins interacting with integrin α3 

Co-IP analysis showing interactions between integrin α3 and ZIKV non-structural proteins in 

USP7 cells. Red asterisks indicate bands corresponding to GFP-tagged non-structural 

proteins at the expected molecular weights.  

  



 

Figure S5. Knockdown of ITGA3 in SH-SY5Y and USP7 wild-type cells or cells 

expressing GFP, NS2B, or NS4A 

(A-B) Western blot images showing integrin α3 expression in SH-SY5Y cells transduced with 

GFP, NS2B-GFP or NS4A-GFP under the following conditions: untreated, RISC-Free control 

(Ctrl siRNA), and ITGA3 knockdown (ITGA3KD) (A), with corresponding relative fold changes 

(B). (C-D) Western blot images (C) and corresponding relative fold changes (D) under the 

same conditions as in (A-B) for USP7 cells. (E-F) Western blot images showing integrin α3 



expression in SH-SY5Y wild-type cells under the same treatments (E), with corresponding 

relative fold changes (F). (G-H) Western blot images (G) and corresponding relative fold 

changes (H) under the same conditions as in (E-F) for USP7 cells. N = 3, n = 1. All values 

are normalized to GAPDH control. Data are presented as mean ± SD. Statistical significance 

was calculated using one-way ANOVA with Dunnett’s T3 multiple comparisons test. *p < 

0.05; **p < 0.01; ***p < 0.001. n.s. indicates no significance. 

  



 

Figure S6. Integrin α3 expression levels and 3D invasion analysis, related to Figure 8 

(A-B) Western blot images showing integrin α3 expression in SH-SY5Y cells following ZIKV 

infection (A), with corresponding relative fold changes (B). (C-D) Western blot images (C) 

and corresponding relative fold changes (D) under the same conditions as in (A-B) for USP7 

cells. (E-F) Western blot images showing integrin α3 expression in SH-SY5Y cells under the 

following conditions: untreated, RISC-Free control (Ctrl siRNA), and ITGA3 knockdown 



(ITGA3KD) (E), with corresponding relative fold changes (F). (G-H) Western blot images (G) 

and corresponding relative fold changes (H) under the same conditions as in (E-F) for USP7 

cells. (I-J) Western blot images showing integrin α3 expression in SH-SY5Y cells 8 days 

after the same treatments as in (E-F) (I), with corresponding relative fold changes (J). (K-L) 

Western blot images (K) and corresponding relative fold changes (L) under the same 

conditions as in (I-J) for USP7 cells. (M) 3D invasion assay in USP7 tumorspheres under the 

following conditions: untreated, RISC-Free control (Ctrl siRNA) or ITGA3 knockdown 

(ITGA3KD) in the presence or absence of ZIKV infection, showing the ratio of invading cell 

intensity to spheroid intensity 4 days post-treatment. For (A-D): N = 3, n = 1; statistical 

significance was calculated using student’s t-test. For (E-L): N = 3, n = 1; statistical 

significance was calculated using one-way ANOVA with Dunnett’s T3 multiple comparisons 

test. For (M): N = 3, n ≥ 2; statistical significance was calculated using one-way ANOVA with 

Dunnett’s T3 multiple comparisons test; the table shows the statistical significance. Data are 

presented as mean ± SD. *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001. n.s. indicates 

no significance. 
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