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Replication in Human Intestinal
Enteroids of Infectious Norovirus from
Vomit Samples

Appendix

Materials and Methods

Isolation, Maintenance and Differentiation of Human Intestinal Enteroids

Human intestinal enteroid (HIE) cultures were established by isolating
intestinal stem cells from the jejunum section of the small intestine by using biopsy
specimens from patients who underwent gastric bypass (ethical permission no. 2019-
00600, Linkoping Ethical Board, Sweden). Written informed consent was obtained
from all participants. The intestinal crypts were isolated and the stem cells were
maintained in 3D-Matrigel domes as described previously (1) with minor
modifications. Differentiation of HIEs in monolayers for infection studies was

performed as described previously (1).

Infection of HIEs with Norovirus Samples

Vomit samples were diluted 1:100 in GIBCO Advanced DMEM/F12
(ThermoFisher Scientific, https://www.thermofisher.com), vortexed, and centrifuged
at 13000 x g for 5 min to remove debris. Before infecting, the 5-days differentiated
HIE monolayers were washed twice with GIBCO Advanced DMEM/F12. Then, 100
ML of inoculum containing 500 UM glycochenodeoxycholic acid were added onto the
cells for 2 h and incubated at 37°C and 5% CO.. After 2 h, the monolayers were
washed twice, before incubating the cells in 100 uL DM supplemented with 500 uM
glycochenodeoxycholic acid at 37°C and 5% CO2 for 72 h.

Determination of Secretor Phenotype by a1,2 Fucose Staining

To determine the secretor phenotype of the HIEs used for infection,
fluorescein isothiocyanate—conjugated Ulex europaeus Agglutinin | (UEA-I) (Sigma
Aldrich, https://www.sigmaaldrich.com), which has a1,2-fucose binding specificity,
was used. In brief, the HIE monolayers were fixed with 4% formaldehyde for 1 h at
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RT, then washed twice with phosphate-buffered saline. Next, the cells were incubated
with fluorescein isothiocyanate—conjugated UEA-I (1:100 dilution, 1 mg/mL) for 1 h
at RT in the dark. The cells were then washed twice and incubated with 4,6-
diamidino-2-phenylindole (DAPI) for 5 min, washed twice with phosphate-buffered
saline, and observed by using a DMi8 fluorescence microscope (Leica Microsystems,

https://www.leica-microsystems.com/).

Genotypic Characterization of FUT2 Gene

Genomic DNA was isolated from the HIEs by using QIAGEN QlAamp DNA
Kit as per manufacturer’s instructions (QIAGEN, https://www.giagen.com). Region
of the exon 2 of the FUT2 gene spanning the G428A mutation was amplified as
described previously (2). Sanger sequencing of the amplified products was performed

by Macrogen (https://dna.macrogen-europe.com).

Viral RNA Extraction

Viral RNA was extracted by using the QIAGEN QIAamp Viral RNA Mini Kit
(QIAGEN). After 2 h or 72 h of norovirus infection, enteroids were lysed with AVL
lysis buffer and the remaining steps for RNA extraction were performed per the kit

manufacturer’s instructions. The eluted RNA was used for cDNA synthesis.

cDNA Synthesis

cDNA synthesis was performed by using the iScript cDNA Synthesis Kit
(Bio-Rad, https://www.bio-rad.com). Each reaction contained 2 pL of 5x iScript
Reaction Mix, 0.5 uL of iScript reverse transcriptase, 2.5 pL of nuclease-free MilliQ
H20, and 5 pL of extracted viral RNA. The reaction mix was subjected to a priming
step at 25°C for 5 min, followed by a reverse transcription step at 46°C for 40 min
and an enzyme inactivation step at 95°C for 1 min. The cDNA was either directly

used for norovirus quantitative PCR (g-PCR) or stored at —20°C.

Determining Norovirus Replication Using q-PCR

For analysis of viral replication, g-PCR was used to compare virus genomic
equivalents at 2 and 72 hours postinfection (hpi). The g-PCR was performed by using
TagMan Universal Probes Supermix, 400 nM NVGIIF
(CGYTGGATGCGNTTCCATGA) primer, 400 nM NVGIIR primer
(GTCCTTAGACGCCATCATC), and 200 nM GlI Probe
([HEX]TGGGAGGGCGATCGCAATCT[BHQL1)), as previously described (3-5).
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The initial denaturation step at 95°C for 3 min was followed by 45 cycles of 95°C for
5 s and 60°C for 30 s. Plasmids containing norovirus Gll genogroup gene segment

were used as standards to estimate genomic equivalents.

Genotyping Norovirus Samples

To determine norovirus genotypes in vomit samples, a seminested PCR was
performed to amplify a region encoding the major capsid protein, VVP1. For the first
round of amplification, the primers NVGIIF and G2SKR
(CCRCCNGCATRHCCRTTRTACAT) were used. In the second round, G2SKF
(CNTGGGAGGGCGATCGCAA) and G2SKR were used to amplify the PCR
product of the first round (6). Both PCR runs consisted of an initial denaturation step
at 94°C for 4 min and 40 cycles of 94°C for 30 s, 50°C for 30 s, and 72°C for 1 min,
followed by a final elongation at 72°C for 7 min. Sanger sequencing of the amplified
products was performed by Macrogen. A web-based open-access norovirus automated
genotyping tool was used to assign the norovirus genotypes (7). The nucleotide
accession numbers are MW419854-MW419873.
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