Cell Reports, Volume 27

Supplemental Information

Genetic and Functional Dissection of the Role
of Individual 5-HT, Receptors as Entry Receptors

for JC Polyomavirus

Benedetta Assetta, Jenna Morris-Love, Gretchen V. Gee, Abigail L. Atkinson, Bethany A.
O'Hara, Melissa S. Maginnis, Sheila A. Haley, and Walter J. Atwood



A

5-HT,,RA1-SVG-A cells
first gRNA target sequence

74 76 78 100 102 104 106 108 110 112 11
WT CCATCTC ACC CTA-C CCATCCA AATClccalTcc
p1 CCATCTCGCTGG - - - -|- - - - - CCATCCAGAATC|ICCATCC
p2lGCCcCATCTC CTACC CCATCCAIGAATC|IcCATCC
5-HT,,RA1-SVG-A cells
first gRNA target sequence

112 114 116 118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 1!
WTAAACAJAGCCACCTCAACGCCTA -ACA|T TTGACTGTGTCTACAG!
PIAAACAJAGCCACCTCAACGCCTATACA|IT TTGACTGTGTCTACAIGT
p2a A ACA|A CCA-.TCA -------- ACAIT TTGACTGTGTCTACAIGIT
p3aAACAAGCCACCTCA - - - - - - - - ACA|IT TTGACTGTGTCTACAGI
pAaAACAIAGCCACCTCA - - - - - - - - AC-|---- - - .CT TGTCTACAGI]
5-HT,.RA1-SVG-A cells

first gRNA target sequence

76 78 80 82 8 86 88 90 92 96 98 100 102 104 106 108 110 112 114 116 11
WT C TCCATCA CACCTCT C.CTATATC cIr ATC TAT TA
p1C TCCATCA CACCTCIE- - - - - - - - C cIr ATC TAT TA

B.
5'HT2A/23RA1 -SVG-A cells first gRNA target sequence
74 76 78 80 82 B4 86 |88 90 92 94 96 98 100 102 104 106 |108 110 112
2AWT CCATCTC cT AcclBlcTacl@Tcl@ccaTccal@aaTdccaTCC
2A_p1 CCATCTCEICT ACCSICC - - - - - - - - ATCCAGAATJCCATCC
2A p2 CCATCTCGCT ACCCECRN - - - - - - - - ATCCAGAATJCCATCC
C.
5'HT2A/2312CRA1 -SVG-A cells first gRNA target sequence
48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 104 10 108
2AWT ¢ ccTcCcATCATGCcACCcTCTEBCGeccaTCTCleCT alcclgcTtaclgtcl@ccaTccal@analtfcce
2A p1c CCTCCATCATGCACCTCTGCGCCATCTCGCT B CGCCATCCAGAAT|CCC
2A p2 c (o o T e T I TCCAGAAT|CCC
first gRNA target sequence
76 78 80 8 84 8 8 90 92 96 98 100 102 104| 106 108 110 112 114 116 11
2CWTCGTCCATCA CACCTCT C.CTATATC cy ATC TATGTA
2CpI CGTCCATCA CACCTCTG - - - - - - - - CGCf ATC TATGTA

Figure S1. Genetic modification in single, double and triple mutant clones using gRNAs from published library, related to Figure 2. Single cell isolation and
expansion was performed to obtain a clonal population with a single modification. The genome editing was confirmed using the CRISPR deep sequencing service
performed at the Center for Computational and Integrative Biology (CCIB) DNA core at the Massachusetts General Hospital (MGH). (A, B, C) Sequence alignments
of 5-HT,,RA1-SVG-A cells, 5-HT,,RA1-SVG-A cells and 5-HT, RA1-SVG-A cells generated using the gRNAs obtained from the GeCKO v2 library show genetic
deletions in each receptor gene in the context of single (A), double (B) or triple mutant clones (C). 5-HT,,RA1-SVG-A cell line was used as starting line to generate
5-HT,, ,,RA1-SVG-A cells and 5-HT, RA1-SVG-A cells.
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5-HT,,RA2-SVG-A cells

second gRNA target sequence

92 94 9% 98 104 102 104 106 108 110 112 114 116 118 120 {22 124 126 128
WTATGACACCA C-TCTACAGTAATGACTTTIAACTCC
PTATGACACCA CTTCTACAGTAATGACTTTIAACTCC

5-HT, ,RA2-SVG-A cells

second gRNA target sequence

122 124 126 128 130 132 134 36 138 140 142 144 146 148 150 152 154 156 58 160 162 164 166 168 170 172 174 176 178 180 182 184 186
WT@caccrrrl@rrcac@rraTtcrcrrcriaacTle- -EArcrleeaTTaca@alca@aaltcanTaccalgaldga
p1 GCACCTTTGTTCACGTTATCTCTTCTAACT - --GTC[TGGATTACAIGACAGAATCAATACCAIGAGGA
| i i
p3lGcaccTrT@TTcac@TTATCcTCTTCTAACTHE- - - - - ----TTAcaA@aca@aaTcanTaccal@a A
B.
5-HT RA2-SVG-A cells

2A/2B/2C
second gRNA target sequence

92 94 9 98 10d 102 104 106 108 110 112 114 116 118 120 f22 124
2AWT AT ACACCA C-TCTACA TAAT ACTTT|IAACT
2Ap1 ATGACACCA - - CTACAGTAATGACTTT|IAACT
2Ap2 ATGACACCA C - CTACAGTAATGACTTT|IAACT
2A p3 ATGACACCA CTTCTACAGTAATGACTTT|IAACT

first gRNA target sequence

76 78 80 82 84 86 88 90 92 100 102 104 06 108 110 112 114 116 118
2CWTCGTCCATCAT|GCACCTCT c CTATA-TC.CT-ATC-TAT TA
2CpI CGTCCATCAT|GCACCTCTGEGCGC - - - - - - - - [~ - - =~ - - - TATGTA
2Cp2 CEGTCCATCAT|GCACCTCTGC CTATATTC.CT-ATC-TAT TA

Figure S2. Genetic modification in single and triple mutant cell clones using custom designed gRNAs, related to Figure 3. Single cell isolation and expansion
was performed. The genome editing was confirmed using the CRISPR deep sequencing service performed at the Center for Computational and Integrative Biology (CCIB)
DNA core at the Massachusetts General Hospital (MGH). (A) Sequence alignments of 5-HT,,RA2-SVG-A cells and 5-HT ,RA2-SVG-A cells generated using custom
designed gRNAs show genetic deletions causing out of frame translation in each receptor gene in the context of single (A) or triple mutant clones (B). In the

5-HT,, ,5,cRA2-SVG-A cells custom designed gRNAs were used to target 5-HT,,R and 5-HT, R and the gRNA obtained from the GeCKO v2 library was used to

target 5-HT, R. 5-HT, ,RA2-SVG-A cell line was used as starting line to generate 5-HT, RA2-SVG-A cells.
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Figure S3. WT and mutant receptors are equally expressed at the cell surface, related to Figure 4. (A) Constructs expressing 5-HT,,R, 5-HT,R and 5-HT, R were
truncated before the DRY (before DRY) or after the DRY motif (after DRY) and a His tag was added at this site. A His tag was also added at the C-terminal end of the

WT receptors. HEK293A cells were transfected with WT or truncated constructs for 48 hours. Cells were stained with a pan-Cadherin antibody, a cell surface marker, and
the His tag. DAPI was used to counterstain the nuclei. (B) Representative images of each condition are shown. (C) The proline located 6 amino acids downstream of

the DRY motif was mutated to an alanine in three constructs expressing 5-HT,,R (2A), 5-HT R (2B), or 5-HT,.R-YFP (2C). HEK293A cells were transfected with WT or
mutated constructs. Cells were stained for cadherins and DAPI was used to counterstain the nuclei. (D) Representative images are shown. Cells were imaged using

a scanning confocal microscope and colocalization between each form of the serotonin receptors, either directly tagged with YFP or stained for the His tag, and cadherins
were measured using Mander’s coefficient. The experiments were performed in duplicates and the error bars represent SEM.



