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Figure S1. NS1-BP knockout cells show down-regulation of influenza virus M1 to 

M2 mRNA splicing and significant retention of both mRNAs in the nucleus. A-E 

NS1-BP+/+ or NS1-BP-/- cells were infected with A/WSN/33 for 8 h or 10 h. A,C, RNA was 

purified from total cell lysates and qPCR was performed to determine the levels of M1 

and M2 mRNAs at 8h and 10 h. B,D, RNA purified from nuclear and cytoplasmic fractions 

were subjected to qPCR to determine the levels of M1 and M2 mRNAs in each fraction 

as well as the levels of MALAT1 (control for nuclear fraction) and GAPDH (control for 

cytoplasmic fraction) shown in E.  n=3; ***p<0.001.  



 
 
 
 

 
Figure S2. Field of view of the images shown in Figure 4. NS1-BP interaction with NXF1 occurs in the 

nucleus. A549 cells were subjected to Proximity Ligation Assay (PLA) to detect the interaction between 

NS1-BP and NXF1 proteins in situ. The interaction by PLA is detected by fluorescent probes (red dots; 

lem = 624 nm, TRITC filter). Hoechst staining labels the nuclei (blue). Dashed squares are the regions 

shown in Figure 4. Quantification is shown in Figure 4. 

 
 
 
 
 
 
 
 



 
 
 
 

 
 
 
Figure S3. Field of view of the images shown in Figure 5. Temporospatial dynamics of NS1 

and NXF1 interaction during infection. A549 cells infected with influenza virus were subjected 

to PLA to detect the interaction between NS1 and NXF1 proteins in situ at 4hpi (hours post 

infection) or 8hpi. The interaction by PLA is detected by fluorescent probes (red dots; lem = 

624 nm, TRITC filter). Hoechst staining labels the nuclei (blue). Quantification is shown in Figure 

5. 

 
 
 
 
 
 



 
 
 
 

 
 

Figure S4. Field of view of the images shown in Figure 6. GANP and NXF1 interaction is detected 

in the nucleoplasm and in the nuclear periphery. DLD1- HA-AIDGANP cells were subjected to PLA to 

detect the interaction between GANP and NXF1 proteins in situ. The interaction by PLA is detected by 

fluorescent probes (red dots; lem = 624 nm, TRITC filter). Hoechst staining labels the nuclei (blue). 

Quantification is shown in Figure 6. 

 

 
 
 
 
 
 



 
 
 
 
ViewRNA IAV PA bDNA probe 
 
Probe # Geneset Name Sequence (5'-->3') 
1 Influenza A Virus IAV  PA ttgtcgcacaaaatcttccatt 
2 Influenza A Virus IAV  PA gacaatcatcggattgaagca 
3 Influenza A Virus IAV  PA tgccttttccgcaagctc 
4 Influenza A Virus IAV  PA caggtcctctccatactctttcat 
5 Influenza A Virus IAV  PA gcaaatttgtttgtttcgatttt 
6 Influenza A Virus IAV  PA cttccaagtgagtgcatattgct 
7 Influenza A Virus IAV  PA tgaaaatctgaatacatgaagcaca 
8 Influenza A Virus IAV  PA cgccttgctcatcgatgaag 
9 Influenza A Virus IAV  PA cgccaagttctacgactattgact 
10 Influenza A Virus IAV  PA tgcttcaaaagtgcatttggat 
11 Influenza A Virus IAV  PA cttccctcgattatttcaaatctg 
12 Influenza A Virus IAV  PA gtccaggctattgtgcgatct 
13 Influenza A Virus IAV  PA ctgtagtgttgcaaatactgtttattact 
14 Influenza A Virus IAV  PA agaaactttggtttctcagccc 
15 Influenza A Virus IAV  PA ttcttcttgtaatcatacaaatctggt 
16 Influenza A Virus IAV  PA tgttactccaatttcgatgaatcta 
17 Influenza A Virus IAV  PA ccagatagtatatgtgaacttctctcct 
18 Influenza A Virus IAV  PA tcagatttaattttattggcctttt 
19 Influenza A Virus IAV  PA tgagaaaatgtggatgtgtgtcttc 
20 Influenza A Virus IAV  PA gccatttcctccccagtgaa 
21 Influenza A Virus IAV  PA gagagtgtagtcggcctttgtg 
22 Influenza A Virus IAV  PA tcctagccctgctttcttcatc 
23 Influenza A Virus IAV  PA atggtgaatagcctggttttga 
24 Influenza A Virus IAV  PA cctctgctagccatttcttgtctt 
25 Influenza A Virus IAV  PA tgacgaaaggaatcccagagg 
26 Influenza A Virus IAV  PA gtctcttcgcctctctcggac 
27 Influenza A Virus IAV  PA ctgtgatttcaaatctttcttcaatt 
28 Influenza A Virus IAV  PA gcaagcttgcgcattgttc 
29 Influenza A Virus IAV  PA ggcgggagactttggtcg 
30 Influenza A Virus IAV  PA atttttcaaggctggagaagttt 
31 Influenza A Virus IAV  PA gaatccatccacataggctctaa 
32 Influenza A Virus IAV  PA ctcaatgtagccgttcggttc 
33 Influenza A Virus IAV  PA ggacatttgagaaagcttgcc 



34 Influenza A Virus IAV  PA ggttcaattctagcatttacttcttt 
35 Influenza A Virus IAV  PA gtcgtggtgttgatttcaaaaaa 
36 Influenza A Virus IAV  PA gcccatccggaagtctaagtg 
37 Influenza A Virus IAV  PA ggaccgctgagaacagggag 
38 Influenza A Virus IAV  PA ggcatccatcagcaggaattt 
39 Influenza A Virus IAV  PA tgggtcctcaatgcttaattttaa 
40 Influenza A Virus IAV  PA ggtatcccctctccctcatgact 
41 Influenza A Virus IAV  PA atgcatttgattgcatcatatagc 

 
IAV NA Stellaris Probe 
 
Probe # Probe (5'-> 3') 
1 atttaaactcctgctttcgc 
2 cccaatggttattattttct 
3 ttccgactaccatacagatt 
4 cctatttgcaatattaggct 
5 ccggtttgaattgaatggct 
6 gcatattccagtatggtttt 
7 gcccagcaacaactttatag 
8 ttgccggttaatatcactga 
9 ccacggatgggacaaagaga      
10 ttgtctttgctgtgtatagc 
11 ctcctttggaaccaattctt 
12 ctgcattccaagtgagaaca 
13 ggcgccttgagtcagaaaaa 
14 ccttgaatgcttgtcattca 
15 ataagggcttctgtccttaa 
16 cgacagggcagctcattaag 
17 ttgaattgtacggggacgga 
18 tgaccaagcaaccgattcaa 
19 cattccatcatgacatgcac 
20 ggaccagaaattccgattgt 
21 ttttaatacagccactgctc 
22 ggtttcagttattatgcggt 
23 tattcttcctccaacttttt 
24 ttcagactcttgtgttctca 
25 catgaaccatttacacaggt 
26 gccatcggtcattatggtaa 



27 aaattttgtacgaggccagc 
28 atcgatttagtaaccttccc 
29 cctcgtagtgagaattaggt 
30 cggtatcagggtaacaggaa 
31 caattgtctctgcacacaca 
32 tctaggttttggtcgaagga 
33 cactgcagatgtatcctatt 
34 cgcgggttgtcaccgaaaac 
35 aaaatccctttactccgttt 
36 acaccattgccatacttata 
37 cacttttagtccttcctatc 
38 tcaaacccatgtctggaact 
39 atccattaggatcccaaatc 
40 aacctactatcagtctctgt 
41 ccacaacatcttgtctcata 
42 taccctgaccgattagttat 
43 ctgttagctcaggatgttga 
44 caaggcctcatacagtctag 
45 cctgattaattcaacccaga 
46 aaatgatgctcccactagtc 
47 gtatcactattcacaccaca 
48 gtcaatggtgaacggcaact 

 
 
IAV PB1 Stellaris Probe 
 
Probe # Probe (5'-> 3') 
1 gcttatagcattttgtgctg 
2 aaggagggtctccagtataa 
3 cctttctgagtactgatgtg 
4 catcaatcgggttgagttgc 
5 acttggttcattgtcttctg 
6 ccattgcttccaatacacaa 
7 gtttcaagacacgaggtctc 
8 cactcgtgtttgctgaacaa 
9 tttagagtccagtcataggt 
10 ttctattgtgttggccaatg 



11 tgaggccatttgatctgaac 
12 aaggaagtctatgagccttc 
13 tcattgactccattacatcc 
14 gtcatattgtctctcactcg 
15 caatctctgcttccttttac 
16 tgccctaattagataactcc 
17 tctttggtcattgtgttcag 
18 agtatacaaacccccttatt 
19 cacatatactccttgctagt 
20 aactggcaatcctgattgtt 
21 tccttacaacatttgccaac 
22 tgtcctgagaattggtcatc 
23 atttggtgttatctccagtg 
24 aaacatccgagggttctgat 
25 acatttctgaaccattcggg 
26 ctcgccattttgtttgagaa 
27 ttttcatactcttgctctca 
28 aatcgatgcttgctagcatt 
29 atgcagtcccatctattaag 
30 catattgaacatgcccatca 
31 tgtccaagattcaggatgga 
32 gtaagtagtcttggtgtgtc 
33 gaagattgaagaccatccca 
34 gggtgcattcacaatcagag 
35 ctccatgctgaaattggcaa 
36 aactccaatactcatgtccg 
37 ttgctggaccaagatcattg 
38 gtacgtgtacctgtaatctt 
39 ttgtataaatttgggcctcc 
40 agcagacttcaggaatgtgg 
41 tcatccattaattcccattt 
42 tcagtgggttgcataaacgc 
43 agcatcatactccatgtttt 
44 aagtattcctctttggcttg 
45 tgcagcacttttggtacatt 
46 tggtcttctgtatgaactgc 
47 tcaattcgggctctggaaac 



48 gctcttcaatggtggaacag 
 
 
 
 
 
IAV PB2 Stellaris Probe 
 
Probe # Probe (5'-> 3') 
1 cggtggtttttgtgagtatc 
2 ctcttgtctgctgtaattgg 
3 tctcaggaatcatttccgtt 
4 tactccataaagtttgtccc 
5 gaactgtacttgtcactggt 
6 tccatgttttaacctttcga 
7 ttctaaaatggacagggcca 
8 tctgcatgaccaggatttat 
9 ttccatgattacatcctgtg 
10 cccacttcgttagggaaaac 
11 tgcgattccgatgttagtat 
12 ctgggaggaatctcgttttg 
13 ttccttgggtcaaatgcaac 
14 ctagtggatctgctgatact 
15 ggatgtttaccatccttatt 
16 ttgcaaatatccacggcttg 
17 gatgagctaattctcagtcc 
18 gatccgcttgttctcttaaa 
19 ctcatgcactcttatcttca 
20 ccaaccattgtgaactcttc 
21 atcagctgaatcaatctcct 
22 atggccacaattattgcttc 
23 gacgaaattcaggtcacctc 
24 ttggtgcatgggattcaatc 
25 cctttgcatccttctgaaaa 
26 tggattcaattccccaattt 
27 aaacggtcaatgctcaccac 
28 ctcgggagacagtagtacat 
29 gttattgtcagtttctctgt 
30 ccacatcattgacgatgagt 
31 acagcattgtaggattctgg 



32 tctaacggcctttggaacta 
33 tctcacaaacccactgtatt 
34 tcaaatgtcccaagcacatc 
35 gctgcgaagggaagaagttt 
36 agaactgcgttctactttgc 
37 aattgccccttacaagtatt 
38 agtggtcttgttgtagttga 
39 ctgggtcttcagttaaaggg 
40 cagaactgcggactcaactc 
41 ctttgcccagaatgaggaat 
42 cttaatgctggtccatatct 
43 caaggttgctcagttcattt 
44 ttgcccaattagcacattag 
45 cgtttcattaccaacaccac 
46 aagtatgctagagttccgtt 
47 aattgatggccatccgaatt 

 


