FUT6 deficiency compromises basophil function by selectively

abrogating their sialyl-Lewis x expression
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Supplementary Figure 1. Biosynthesis of O-linked sialyl Lewis X (sLex, CD15s). a) Schematic
view of the synthesis pathway. O-linked glycans are formed in the Golgi compartment by the step-
wise addition of carbohydrate residues to a serine or threonine residue of the polypeptide chain. The
reaction is initiated by the addition of N-acetylgalactosamine (GalNAc) to the amino acid side chain by
one of the twenty GalNAc transferase isoenzymes. This is followed by the sequential addition of
galactose by beta 1-3 galactosyltransferase (C1GalT), N-acetylglucosmine by beta 1-3 acetyl
glucosaminyltransferase (B3GIcNAcT), galactose by beta 1-4 galactosyltransferase (4GalT) and
sialic acid (N-acetylneuraminic acid) by alpha 2-3 sialyltransferase (STGal I). The final and rate-
limiting step is the addition of fucose by one of two fucosyltransferases (FUT6 or FUT7) to give rise to
sLex. Figure was adapted with permission from Glycopedia e-Chapter Figure 6 in "Leukocyte
Migration over the Endothelial Wall" (https://glycopedia.eu/Leukocyte-Migration-over-the). b)
Structure of the five carbohydrate units required for the synthesis of sLex.
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Supplementary Figure 2. Comparison of mRNA levels in various leukocyte subsets. mRNA levels
of FUT6 (upper panel) and FUT7 (lower panel) from n = 4 donors are shown for different immune
cell populations. The expression level is expressed as log2(rpkm) (Reads Per Kilobase of transcript,
per Million mapped reads). The plot was generated with the published data from Monaco et al. !
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Supplementary Figure 3. CD15s staining on basophils, mast cell progenitors (pMC) and other
progenitor cells. Freshly isolated PBMCs from n = 3 CD15slow and n =3 CD15shigh donors were
stained with antibodies against lineage markers, CD34, FceRI, CD117, and CD15s and analyzed by

FACS. The histogram displays the distribution of the CD15s expression levels.
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Supplementary Figure 4. Gating strategy for the FACS analysis. The gating strategy for the

analysis of the CD15s staining on basophils is shown for whole blood cells (upper panel) and PBMC
(lower panel).
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Supplementary Figure 5. Haploview plots of FUT6 SNPs in the SSIC, EUR, and CHS. Color
coding for the linkage disequilibrium plot is depicted by Haploview: black (r?=1), grey (0<r?< 1),
and white (r2=0).
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Supplementary Figure 6. The rs778798 linkage block in the Southern Han Chinese (CHS) and the
European (EUR) population. a) Southern Han Chinese. Most of the individuals of the SSIC cohort are
Southern Han Chinese (CHS). The upper part of the figure shows the linkage disequilibrium (r2) of
SNPs on chromosome 19 (GRCh37) in reference to the rs778798. All of the perfectly linked SNPs
forming the rs778798 linkage block (r2=1) are labelled by their rs-ID. The middle panel displays the
location of the gene transcripts, while the SNPs of the region are listed in the table below (ranked by
their r2 value with rs778798). b) European population. In the European population (EUR) the perfect
linkage between the SNPs of the rs778798 linkage block is lost. Their r? values are plotted in reference
to rs778798. Figure was generated using the plots from the ‘LDlink’ webpage of the NIH (https://
ldlink.nci.nih.gov).



Lack of interaction between rs778798 and rs17855739

a Conditional interaction analysis

The relevant non-conditional results are as follows:

CHR  SNP BP Al TEST NMISS  BETA STAT P
19 chr19:5839613:A:C 5839613 A  ADD 219 -1.046  -8.606 1.54E-15
19 chr19:5831840:C:T 5831840 T ADD 220 -0.9642  -7.061  2.19E-11

The conditional results conditional on rs778798 is as follows:

CHR  SNP BP Al TEST NMISS BETA STAT P
19 chr19:5831840:C:T 5831840 T ADD 215 1.089 1021 3.73E-20
/ 19 chr19:5831840:C:T 5831840 T chr19:5839613:A:C 215 <1153 -114  8.82E-24

The rs17855739 is still significant conditional for rs778798.

\ The conditional results conditional on rs17855739 is as follows:
CHR SNP BP Al TEST NMISS ~ BETA STAT P
19 chr19:5839613:A:C 5839613 A ADD 215 -1.153 -11.4 8.82E-24
19 chr19:5839613:A:C 5839613 A chr19:5831840:C:T 215 -1.089 -10.21 3.73€-20

The rs778798 is still significant conditional for rs17855739.

b Frequency of genotype combinations in large cross-sectional cohorts

UK Biobank and INTERVAL study
(r2=0.02; D'=0.99)

Total: 487409
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Supplementary Figure 7. Relation between rs778798 and rs17855739. a) Conditional interaction
analysis. Linear regression association model showing the independent contributions of rs778798 and
rs17855739 on CD15s contribution. The conditional analysis was carried out by using the PLINK tool. b)
Frequency of the genotype combinations in large cohorts. The genotype combinations of rs778798 and
rs17855739 are shown as a 3x3 matrix for the extended datasets based on two large cross-sectional cohort

rs17855739

23andMe
(r2=0.01; D'=0.99)

Total 614354
\ 1117 5 0
cT 36986 13773 22
cc 298376 222517 41559
cc AC AA
rs778798

studies, the UK Biobank an INTERVAL study2 and the mosquito bite study with data from 23 andMe.’

r? and D’ values were calculated using the LD function in the genetics package in R version 3.6.2.
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Supplementary Figure 8. Summary of GWAS data on basophil counts and itch sensitivity. The
figure summarizes the data of the reanalysis of the studies on basophil counts’ and mosquito bite
induced itch sensitivity3. The dosage of 15778798 and rs17855739 was imputed from the genotyping
data of 487,409 and 614,354 individuals. The dosage was then translated into FUT6 haplotypes where
the minor alleles (indicated in red) represent FUT6 null alleles. For each haplotype the functional state
of FUT6 is indicated by +/+, -/+ or -/-. The number of individuals (N), the normalized basophil blood

counts as well as the mean itch sensitivity per haplotype group is indicated. The basophil blood counts

are expressed as mean basophil counts (inverse normalized).




FUT6-mediated HDM sensitization
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Supplementary Figure 9. FUT6 controls the rolling of basophils. sLeX expression on basophil
is mediated by FUT6. 1t is required for the basophil to roll on E-selectin expressed on endothelial
cells. The ability of the basophil to transmigrate across endothelial layer is required to reach
sensitized sites in the periphery to support the allergic inflammation. This process is blocked in

individuals with deleterious FUT6 variants.
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