Supplementary Material

Peptide Observed mass | Calculated mass Comments

Asp'>-Arg™*( Asn™®) (1434.86) 1434.75 Asn'? is observed to be N-glycosylated, however a very
1435.85 minor fraction is observed unmodified (=mass in
1437.83 parenthesis )

Leu®-Arg” (Asn™) (1679.83) 1679.82 Asn®™ is observed to be N-glycosylated, however a very

1680.81 minor fraction is observed unmodified (=mass in
1682.82 parenthesis )

Asn"ZLys™® (Asn™®) 1873.85 1816.87 Asn*?is non-glycosylated

1873.87 (1 I1AA)

| Trp-Arg”™® (Asn®) 2069.95 2011.89 Asn”*" seems to be fully N-glycosylated

2071.95 2068.89 (1 I1AA)

His™-Arg>® (Asn°") (2113.09) 2113.01 Asn®” is observed to be N-glycosylated, however a very
2114.03 minor fraction is observed unmodified (=mass in
2116.04 parenthesis )

GIn®®-Lys™ (Asn®™") (3213.33) 3042.33 Asn®™' is observed to be N-glycosylated, however a very
3214.52 3213.45 (3 1AA) minor fraction is observed unmodified (=mass in
3216.55 parenthesis )

Ser-Lys" % (Asn®™) NOT 3087.48 We can clearly see from all the structures that Asn™" is

OBSERVED glycosylated. We have no explanation as to why it could

not be identified by MS.

Supplementary table 1.
MS results for mapping of glycosylation sites of human sortilin. The data has been arranged according to size of

the analyzed peptides. See “Materials and Methods” for further details.



(@) (b)

HOH1266

(c)
s :
A
el N129
- N2
(e) Fi P4
N129 '
o e

Supplementary figure 1.

The Asn129 glycosylation site. (a) The Asn129-linked glycosylation of the sSort:NTy;e, structure and its local
surroundings are shown in sticks and coloured by atom type; C is grey, N is blue and O is red. The 2Fo-Fc
electron density map contoured at 1o is shown as a yellow wire mesh. The SA-omit map is shown in green wire
mesh contoured at 36. (b) Asn129 and its surroundings in sSort:NTy,,, are shown as in (a). Asn129 is apparently
not glycosylated. Instead a water molecule is found within hydrogen bonding distance of the Asn129 side chain.
¢) sSort:NTy,,, shown with an in silico modelled glycosylation at Asn129. sSortilin is shown in grey surface
representation with Asn129 labelled and highlighted in red. The glycosylation is shown in a yellow space fill
representation. d) Same as in ¢, but with a symmetry related molecule shown in blue surface representation. The
modeled oligo-mannose glycosylation makes severe clashes with the 10CC-b domain of the symmetry related
molecule. Note that 10CC is much farther away in the less compact crystal form (see fig. 1). e-f) Same as (c-d)

but rotated 180° around a vertical axis.



QBWY21_SorCS1_111-770/1-860 - = = = = = = = = = s s o st s ittt s e SGADQEKAERGEGASRSPRGVLRDGGQQEPGTRE-RD

QIUPU3_SOrCS3_134-794/1-861 = =« v oo e e e et e e i e AQPPITQERGDAWATAPADGSRGSRPLAKGSREEVK
Q96PQO_SorCS2_51-753/1-703 RSPEPGRLGPHAQLTRVPRSPPAGRAEPGGGEDRQARGTEPGAPGPSPGPAPGPGEDGAPAAGYRRWE - RA
QI2673_SOMLA_B2-729/1-648 - s st o et ettt
Q99523 SORlN_45-T16/1-639 -« « e s e et e e e e e et e e e e e e e eeeeae e SAPGE 49
QBWY21_SorCS1_111-770/1-660 PDKATRFRMEELRLTSTTFALTGDSAHNQAMVHWSBHNSSVILILTKLYDYNLGSIT-ESSLWRSTRYBTT
Q9UPU3_SorCS3_134-794/1-661 APRAGGSAAEDLRLPSTSFALTGDSAHNQAMVHWSBHNSSVILILTKLYDFNLGSVT-ESSLWRSTRIYETT
Q96PQO_SorCS2_51-753/1-703 APLAGVASRAQVSLISTSFVLKGDATHNQAMVHWTBENSSVILILTKYYHADMGKVL -ESSLWRSSBIFETS
Q92673_SorLA_B2-729/1-648 - ... .. SAALQPEPIKVYGQVSLNDSHNQMVVHWABIEKSNV I VALAR- - DSLALARPKSSDVYVSYBYBKS
Q99523 _sortilin_45-716/1-639 DEE%(SB:?VRDFVAKLANNTHOHVF.DLRGSVSLSWV DSTGVILVLTTFHVPLVIMTFGQSKLYRSEMYBKN 120
QBWY21_SorCS1_111-770/1-660 YEKLNDKVGL - - - - - - KTILSYLYVCETNKRKIMLLTD- - -PEIESSLLISS ATYQKYRLNFY- 1QSL
Q9UPU3_SorCS3_134-794/1-661 YEKLNDKVGL - - - - - - KTVLSYLYVNBTNKRKIMLLSD- - -PEMESSILISS ATYQKYRLTFY- lQSL
Q96PQO_SorCS2_51-753/1-703 YTKLTLQPGV- - - - - - TTVIDNFYICBTNKRKVILVSSSL- SDRDQSLFLSA| ATFQKQPIPFF-VETL
Q92673_SorLA_82-729/1-648 FKKISDKLNFGLGNRSEAV I AQF YHSBABNKRY I FADA- - - - - YAQYLWITF rcn‘rl.ocrswrn AADL
Q99523 _sortilin_45-716/1-639 Fkol'rol.lmlz-g---TrlRTErcMAlo ENSGKVVLTAEVSGGSRGGRIFRSSEMFAKNFVQTDLPFHPLTOM 187
QBWY21_SorCS1_111-770/1-660 LFHPKQEDWILAYSQ- - -DOKLYSSAEFBRRWQOL IQEGVVPNRF YWSVMGSNKEPDLVHLEARTVDBHSHY
Q9UPU3_SorCS3_134-794/1-661 LFHPKQEDWVLAYSL- - -DOKLYSSMDFBRRWOLMHER I TPNRF YWSVAGLDKEADLVHMEVRTTD@YAHY
Q96PQO_SorCS2_51-753/1-703 | FHPKEEDKVLAYTK- - - ESKLYVSSDLBKKWTLLQERVTKDHVFWSVSGVDADPDLVHVEAQDLG@DFRY
Q92673_SorlA_82-729/1-648 LLHSKASNLLLBFDRSHPNKQLWKSDDF QTWIMIOEH\IKS--FSﬁIDPYDK-PNTIYIERHEPS YSTV
Q99523 _sortilin_45-716/1-639 MYSPQNSBIYLLALST- - - ENGLWVSKNFBl6 KWEE I HKAVCL - - AKWG/SDNT I FFTTYANGSCKADLBALEL 253
C224 C244
QBWY21_SorCS1_111-770/1-660 LT----CRMQNCTEANRNQPFPGYIDPDSLIVADHYVFVQLTSGGRPHYYVSYRRNAFAQMKLPKYALPKD
Q9UPU3_SorCS3_134-794/1-661 LT----CRIQECAETTRSGPFARSIDISSLVVADEYIFIQVTTSGRASYYVSYRREAFAQIKLPKYSLPKD
Q96PQO_SorCS2_51-753/1-703 VT----CAIHNCSEKMLTAPFAGPIDHGSLTVADDY IFFKATSANQTKYYVSYRRNEFVLMKLPKYALPKD
Q92673 _SorlA_82-729/1-648 FRSTDFFQSRENQEVILEEVRDFQLRDKYMFATKVVHLLGSEQQSSVQLWVSFGRKPMRAAQFVTRHP INE
Q99523 _sortilin_45-716/1-639 WRTSD---LGKSFKTIGVKIYSFGLGGRFLFAS- - --VMADKDTTRRIHVSTDQGDTWSMAQLPSVGQEQF 317
S$283 R292
QBWY21_SorCS1_111-770/1-660 MHV | STDENQVF AAVQEWNQNDTYNLY | SDITREBIVYF TLALENVQSS - - - - - - - - - - - RGPEGNIMIBLYEV
Q9UPU3_SorCS3_134-794/1-661 MH1 I STDENQVF AAVQEWNQNDTYNLY ISDTRBII YFTLAMEN IKSS- - - - - - - RGLMGN I | |ELYEV
Q96PQO_SorCS2_51-753/1-703 LQ I ISTDESQVF VAVQEWYQMDTYNLYQSBPREBVRYALVLADVRSS - - - - - - - - - - - RQAEESVLIBILEV
Q92673_SorlA_82-729/1-648 YY1 ADASEDQVFVCVSHSN- -NRTNLY | SEAEBILKFSLSLENVLYYSPGGAGSDTLVRYFANEPFADFHRV
Q99523_sortilin_45-716/1-639 YSILAANDDMVFMHVDEPGDTGFGT IF TSDIOREI I VYSKSLDRHLY T« -« - - - o v oo v nn TTGGETHIF TNV
N373
QBWY21_SorCS1_111-770/1-660 AG | KBIMFLANKK- - - - IBINQVKTF ITYNKBROWRLLQABD TDLRGDPVHCLLPY - - - - - CSLHLHLKVSEN
Q9UPU3_SorCS3_134-794/1-661 AG I KBII FLANKK- - - - VPIDQVKTY I TYNKBRDWRLLQABDVDLRGSPVHCLLPF - - - - - CSLHLHLQLSEN
Q96PQO_SorCS2_51-753/1-703 RGVKBVFLANQK- - - - 1 BlGKVMTL | TYNKBRDWDYLRPBSMDMNGKP TNCKPPD - - - - - CHLHLHLRWADN
Q92673_SorlA_82-729/1-648 EGLQBVY IATL INGSMNEENMRSV I TF K G TWEF LQABAF TGYGEKINCELSQG- - - - CSLHLAQRLSQL
Q99523 _sortilin_45-716/1-639 TSLREVYITSVLS- - -EBNSIQTMITF o GRWTHLRKBIENS - - - - - - ECDATAKNKNECSLHIHASYS S 436
C415 C425
QBWY21_SorCS1_111-770/1-660 PYTSGI--- IASKDTAPS I | VAS SELSDTDISMFVSSDABINTWRQ I FEEEHSVLYLBIOBBIVL VAMKH
Q9UPU3_SorCS3_134-794/1-661 PYSSGR- - - ISSKETAPGLVVAT PELSYTDIGVF I SSDGBINTWRQ | FDEEYNVWF L ALVAMKH
Q96PQO_SorCS2_51-753/1-703 PYVSOT---VHTKDTAPOLIM.A SQLVEYKEEMY I TSDCBHTWRQVFEEEHHILYL H VIVAIKD
Q92673_SorlA_82-729/1-648 LNLQLRRMP ILSKESAPGL I AT KNLAS-KTNVY I SSSABIARWREALPGPHYYTWG 1ITAIAQ
Q99523 _sortilin_45-716/1-639 QKLNVPMAPL-SEPNAVhIVIAH DAISVMVPDVY | SDDGElY SWTKMLEGPHYYTIL s I 1VAIEH 506
QBWY21_SorCS1_111-770/1-660 TSLPIRHLWLSF RSWSKYSFTSIPLFVDBVLGEPBEETL IMTVFB- HF SHRS - EWQLVKVBYKS IFDR
Q9UPU3_SorCS3_134-794/1-661 TPLPVRHLWVSF HSWDKYGFTSVPLFVDBALVEABMETH IMTVFB- HF SLRS- EWQLVKVBYKS I FSR
Q96PQO_SorCS2_51-753/1-703 TSIPLKILKFSV LTWSTHNFTSTSVFVDEILLSEPBDOETLVMTVFE-HISFRS-DWELVKVBFRPSFSR
Q92673_SorlA_82-729/1-648 G-METNELKYST ETWKTF IFSEKPVFVYBILLTEPBEKSTVFTIFBSNKENVH- SWL ILQVNATDALGV
Q99523 _sortilin_45-716/1-639 SSRPINVIKFST OCWOTYTFTRDPIYFT LASEP! ARSMNéfgl FTESFLTSQWVSYTIBIFKD I LER 577
QBWY21_SorCS1_111-770/1-660 RCAEEBIYRPWQLHS- - - - - AC IMBAKR | YKKRKSERKCMQ®- KYAGAMESEPCVCTEABFDCBYBYER
Q9UPU3_SorCS3_134-794/1-661 HCTKEBIYQTWHLLN- - - - - PCVMBERK|FKKRKPGAQCALBRDHSGSVVSEPCVCANWEBIFECBYBYER
Q96PQO_SorCS2_51-753/1-703 QCGEEBYSSWELSNL - RCIMBQQRSFRKRKSTSWC I KBRSFTSALTSRVCECRDSBIF LCBYBIFER
Q92673_SorlA_82-729/1-648 PCTENBIYKLWSPSDE - RGNECLL HKTVFKRRTPHATCFNBEDFDRPVVVSNCSCTREBYECHFBF KM
Q99523 _sortilin_45-716/1-639 NCEEK YTIWLAHSTDPEDYEIGCIL YKEQF LRLRKSSVCON@RDYVVTKaPSICLCSLEBFLCBF@YYR 648
C579 C601 C618 C63 C642
QBWY21_SorCS1_111-770/1-660 - - - - - HSNGQCLPAFWFNPSSLSK--DCSLEB-QSYLNSTEY €635
Q9UPU3_SorCS3_134-794/1-661 - - - - - HGESQCVPAFWYNPASPSK--DCSLEB-QSYLNSTEY
Q96PQO_SorCS2_51-753/1-703 SPSSESSTNKCSANFWFNPLSPPD--DCALB-QTYTSSLEY
Q92673_SorlA_82-729/1-648 - -SEDLSLEVCVPDPEFSGKSYSPPVPCPVE-STYRRTREY
Q99523 _sortilin_45-716/1-639 P----ENDSKCVEQPELKGHDLEF---CLYBREEHLTTNEBYR 683

C669

Supplementary figure 2.

Multiple alignment of the Vps10 domains of human sortilin (without the signalpeptide and propeptide; residues
45-716), SorLA (without the signal- and propeptide; residues 82-761), SorCS1 (without the signal- and
propeptide; residues 111-801), SorCS2 (without the signalpeptide; residues 51-784) and SorCS3 (without the
signal- and propeptide; residues 134-825). Colored by conservation (threshold 30%) using the Zappo color
scheme. The cysteines and glycosylation sites of sortilin as well as two key residues of binding site 1 (S283,
R292) are labeled. The hydrophobic loop 97-108 and the hydrophobic tip of loop 557-563 are marked by red

bars.



Supplementary figure 3.

Conservation of binding sites 1 and 2 mapped on the sSort:NTy;,, structure. The protein is shown in surface
representation and is colored grey, except fully conserved residues, which are blue. Neurotensin is shown as
sticks color coded according to residue type: carbon — yellow , oxygen — red , and nitrogen — blue. The
calculation of conservation was done as described previously (Quistgaard et al. 2009), i.e. it is based on the
multiple alignment of human sSortilin and seven vertebrate homologues, which is also represented in Fig. 2c. a)
Cross-section showing that binding site 1 and a large area surrounding it is conserved. b and ¢) View from

inside the tunnel of the conservation of binding sites 2 and 1 respectively.



