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Determination of cellular factors involved in chikungunya virus infection

Tanaka, Atsushi
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The molecular mechanisms underlying chikungunya virus (CHIKV) infection are
poorly characterized. In this study, we analyzed the host factors i1nvolved in CHIKV infection using
genome-wide screening. Human haploid HAP1 cells, into which an exon-trapping vector was introduced,
were challenged with a pseudotyped vesicular stomatitis virus expressing the CHIKV-E envelope
proteins. The genes inserted with the exon-trapping vector were identified usin? a next-generation
sequencer. By the comparison of collected cell pool with control one, specifically enriched genes in

the mutant cell pool were selected as candidate genes involved in CHIKV infection. We identified
several genes functioning in the heparan sulfate (HS) biosynthesis pathway, and found that the
N-sulfation of the glucosamine residue of HS, catalyzed by NDST1 is essential for efficient binding
of CHIKV to target cells.
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Table 1 Genes involved in CHIKV infection, identified with
genome-wide screening

FDR Eariched |, | o f. F?eioij;ste )
candidate gene bl -
= Jae et. al. (1)
1.87E-235 EXT1 0
1.94E-129 TM9SF2 2.67TE-138
1.70E-127 EXT2 3.14E-164
1.46E-68 COGs 5.81E-47
2.29E-66 PTARIL 4.90E-263
32E-64 TMEMI165 2.18E-62
1.99E-61 COG3 4.43E-21
2.26E-37 TMEDI10 0.898
1.82E-26 CcoG4 1.42E-50
3.60E-26 COG6 3.72E-14
4.01E-24 NDSTI1 1.57E-233
1.08E-22 SLCI10A7T 0.893
1.05E-20 SLC39A9 0.00199
8.25E-19 CcoG7 9.60E-68
5.17E-17 CcOG2 1.96E-13
6.59E-15 MIA3 1
7.97E-12 TMED2 0.24
1.12E-11 MON2 1
9.75E-11 EXTL3 1.24E-311
2.70E-08 SACMIL 3.05E-15
0.000177 FAM20B 5.04E-29
0.000181 COG1 7.69E-10
0.000288 KIAA1432 1
0.000752 MBTPS2 1
0.00128 COGS ||
0.00267 TM9SF3 1
0.00898 ARHGEF26
0.032 ROCK2 1
0.0479 B3GAT3 . 6.78E-103

# Enzymes in the HS biosynthetic pathway
§ Genesassociated with congenital disorders of glycosylation
1 HS-expression-related genes reported by Jae et al.

(Table 1)
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