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Supplementary Figure 1. Activity of recombinant HsFUT8 on S-aminopentyl GO.
MALDI-TOF spectrum showing the introduction of fucose on 5-aminopentyl glycan G0
by the action of recombinant HsFUT8 (top). Control experiments lacking recombinant
HsFUTS (middle) and without GDP-Fuc (bottom) showing the presence of unaltered 5-
aminopentyl G0. These experiments were performed in duplicate.
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Supplementary Figure 2. Sequence of HsFUTS8 depicting the different domains.

1 10 20 30 40 50
MRPWTGSWRWIML I LFAWGTLLFYIGGHLVRDNDHPDHSSRELSKILAKLERL

60 70 80 90 100
KQQNEDLRRMAESLRIPEGPIDQGPAIGRVRVLEEQLVKAKEQIENYKKQTRN
< Y ) < e

110 120 130 140 150
GLGKDHE I LRRRI ENGAKELWFFLQSELK&3LKNLEGNELQRHADEFLLDLGHH
1

160 170 180 190 200 210
EHSIMTDLYYLSQTDGAG4DWREKEAKDLTEZLVQRH ITYLQNPKDCSKAKKLVC
[0

>
220 230 240 250 260
NI NKGCGN¥GCQLHHVVYCFMIAYGTQRTL I LESQNWF{YATGGWETVFF{PVSSET
[0

270 280 290 300 310
CTDRSGISTGHWSGEVKDKNVQVVELPIVDSLHPRPPYLPLAVPEDLADRLVR
0.6 6

B

320 330 340 350 360 370

VHGDPAVWWVSQFVKYLIRPQPWLEKEIEEATKKLGFKHPVIGVHVIRRTDKIVG
[

380 390 400 410 420
TIEAAFHP | 1EEYMVHVEEHFQLLARRMQVDKKRVYLATDDPSLLKEAKTKYPNY
9

430 440 450 460 470
EFISDNS|ISWSAGLHNRYTENSLRGVILDIIHFLSQADFLVCTFSSQVCRVAYE
B1

480 490 500 510 520 530
IMQTLHPDASANFHSLDD | YYFGGANAHNQIAIYAHQPRTADEIPMEPGDI IG
14 1
j—
550 560 570
VAGNHWDGYSKGVNRKLGRTGLYPSYKVREKIETVKYPTYPEAEK 575

53

106

159

212

265

318

371

424

477

530

Secondary structure elements are shown above the sequence (a-helices and B-strands).

The secondary structure elements are colored in grey, red and orange for the coiled-coil
domain, the catalytic domain and the SH3 domain, respectively. The a3 that connects

the coiled-coil domain and the catalytic domain is colored in blue. The loop B10-f11

(indicated as a rectangle) that connects the catalytic domain with the SH3 domain is
colored in aquamarine. The C-terminal loop (indicated as a rectangle) and the 16 are
colored in black. Residues interacting by hydrogen bonds with the ligands are
highlighted in green while residues interacting by hydrophobic interactions with G0 and

GDP are highlighted in yellow.
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Supplementary Figure 3. Superposition of the HsFUT8-GDP-G0 and HsFUTS-
GDP-Fuc-GO0 structures. GDP-Fuc, GO and glycerol are shown as orange, green and blue
carbon atoms, respectively. HsFUT8-GDP-Fuc-G0 complex was derived from molecular
mechanics calculations. GDP-Fuc coordinates were obtained from the crystal structure
of CePoFUT1 complexed to GDP-Fuc (PDB entry: 32Y6) and the resulting complex
was further minimized as described in Methods. Note that GDP from the HsFUTS8-
GDP-GO0 complex is not shown for illustration purposes. Only the conserved hydrogen
bonds conserved between fucose/glycerol and Arg365 are shown. Hydrogen bond
interactions are shown as dotted black and aquamarine lines for GDP-Fuc and Arg365,
and glycerol and Arg365, respectively.



Supplementary Table 1. Additional glycan structures included on microarrays.

a'e GL46 GlcNAcB1-2(GleNAcB1-4)Mana-sp
- GLS81 GIcNACcB1-4GIcNAcB-sp
*
.2 GL89 NeuSAca2-3GalB1-4(Fucal-3)GlcNAcB-sp SialylLeX
o GLI1 Galp1-4(Fucal-3)GlcNAcpB-sp LeX
- GL93 GalNAcP1-4GIcNAcp-sp LDN
- GLY4 GaINAcB1-4(Fucal-3)GIcNAcB-sp
o GL95 GlcNAcB-sp
5]
: GL96 GIcNAcB1-4GlcNAcB1-4GlcNAcB-sp
. GL97 GalNAcB1-4GalpB1-4GlcNAcB-sp GG3
b GL98 Galp1-4Glesp lactose
000 GL99 Manal-2Manal-2Mana-sp
¥ GL100 Xylp-sp
o GL101 GlcB-sp
O GL102 Galp-sp
> GL103 Fuca-sp
W GL104 Galal-3GalNAca-sp
00 GL105 Galal-2Gal-sp
S GL106 Galal-3Galp-sp
>0 GL107 Fucal-2GalB-sp
N GL108 Fucal-3GlcNAcB-sp
: GL109 Fucal-4GlcNAcB-sp
\w.* GL110 Galal1-3Galp1-4Glcp-sp4
o GL111 Galal-3GalB1-4GlcNAcp-sp
o
> GL112 Fucal-2Galp1-3GlcNAcp-sp Le! (H type 1)
g GL113 Fucal-2Galf1-3GalNAca-sp H (type 3)
> \. GL114 Fucal-2GalB1-4GlcB-sp H (type 6)
\V GL115 Galp1-3(Fucal-4)GlcNAcpB-sp Le*
L\C GL116 GalNAcal-3(Fucal-2)GalB-sp A
5 GL117 Galal-3(Fucal-2)GalB-sp Bui
.\\. GL118 NeuSAca2-3GalB1-4GlceB-sp 3'SL
.\\. GL119 NeuSAca2-3Galp1-4GlcNAcp-sp 3'SLN
;/. GL120 NeuSAca2-6Galp1-4GIlcNAcp-sp 6'SL
M GL121 Fuca1-2Galp1-3(Fucal-4)GlcNAcp-sp Le’
>0
el GL122 Fucal-2GalB1-3(Fucal-3)GIcNAcB-sp Le’
M\ GL123 Neu5Aco2-3Galpl-3(Fucal-4)GlcNAcp-sp SialLe®
:‘ GL124 GlcNAcB1-4(Fucal-6)GlcNAcB-sp FucGlcNAc,




Supplementary Table 2. DNA sequence of the codon optimized construct for
expression of HsFUTS8. Note that the nucleotides sequences for the Kpnl and Xhol
endonucleases are highlighted in red and blue, respectively. The stop codon nucleotides
are highlighted in green.

GGTACCCGGATACCAGAAGGCCCTATTGATCAGGGGCCAGCTATAGGAAGA
GTACGCGTTTTAGAAGAGCAGCTTGTTAAGGCCAAAGAACAGATTGAAAAT
TACAAGAAACAGACCAGAAATGGTCTGGGGAAGGATCATGAAATCCTGAG
GAGGAGGATTGAAAATGGAGCTAAAGAGCTCTGGTTTTTCCTACAGAGTGA
ATTGAAGAAATTAAAGAACTTAGAAGGAAATGAACTCCAAAGACATGCAG
ATGAATTTCTTTTGGATTTAGGACATCATGAAAGGTCTATAATGACGGATCT
ATACTACCTCAGTCAGACAGATGGAGCAGGTGATTGGCGGGAAAAAGAGG
CCAAAGATCTGACAGAACTGGTTCAGCGGAGAATAACATATCTTCAGAATC
CCAAGGACTGCAGCAAAGCCAAAAAGCTGGTGTGTAATATCAACAAAGGCT
GTGGCTATGGCTGTCAGCTCCATCATGTGGTCTACTGCTTCATGATTGCATA
TGGCACCCAGCGAACACTCATCTTGGAATCTCAGAATTGGCGCTATGCTACT
GGTGGATGGGAGACTGTATTTAGGCCTGTAAGTGAGACATGCACAGACAGA
TCTGGCATCTCCACTGGACACTGGTCAGGTGAAGTGAAGGACAAAAATGTT
CAAGTGGTCGAGCTTCCCATTGTAGACAGTCTTCATCCCCGTCCTCCATATT
TACCCTTGGCTGTACCAGAAGACCTCGCAGATCGACTTGTACGAGTGCATG
GTGACCCTGCAGTGTGGTGGGTGTCTCAGTTTGTCAAATACTTGATCCGCCC
ACAGCCTTGGCTAGAAAAAGAAATAGAAGAAGCCACCAAGAAGCTTGGCTT
CAAACATCCAGTTATTGGAGTCCATGTCAGACGCACAGACAAAGTGGGAAC
AGAAGCTGCCTTCCATCCCATTGAAGAGTACATGGTGCATGTTGAAGAACA
TTTTCAGCTTCTTGCACGCAGAATGCAAGTGGACAAAAAAAGAGTGTATTT
GGCCACAGATGACCCTTCTTTATTAAAGGAGGCAAAAACAAAGTACCCCAA
TTATGAATTTATTAGTGATAACTCTATTTCCTGGTCAGCTGGACTGCACAAT
CGATACACAGAAAATTCACTTCGTGGAGTGATCCTGGATATACATTTTCTCT
CTCAGGCAGACTTCCTAGTGTGTACTTTTTCATCCCAGGTCTGTCGAGTTGCT
TATGAAATTATGCAAACACTACATCCTGATGCCTCTGCAAACTTCCATTCTT
TAGATGACATCTACTATTTTGGGGGCCAGAATGCCCACAATCAAATTGCCAT
TTATGCTCACCAACCCCGAACTGCAGATGAAATTCCCATGGAACCTGGAGA
TATCATTGGTGTGGCTGGAAATCATTGGGATGGCTATTCTAAAGGTGTCAAC
AGGAAATTGGGAAGGACGGGCCTATATCCCTCCTACAAAGTTCGAGAGAAG
ATAGAAACGGTCAAGTACCCCACATATCCTGAGGCTGAGAAATAACTCGAG



