L1 (27-63) EC-GS5GHFRCDN-G- - - -[VCIPRSWRCDGTRDCLDD--TDEIG------ cp
L2 (66-184) SC-G5GRFLCPAEG- - - -TCIPRSWVECDQDKDCSDG--ADEQON----- cp
L3 (187-143) TC-550QLTCREN-G- - - -QCYPLEYRLCDHVSDCPDG- -SDERN - - - --- cY
L4 (146-188) TC---DYLTCAN-G- - - -JACYNIr SQKCDHKVDCRDS - - SDEAN - - - - - - cT
L5 (182-218) LC-SQKEFQCES-G----|ECILRA DHDMDCEDN--5SDEHN------ CH
L6 (221-257) TC-GGHYFTCREN-G- - - -QCINRNWVCDGDDDCQDS - -GDEDG- - - --- CE
L7 (264-387) TC-YPREWACPGSG- - - -RCISMDK DGVPDCPEG——EDENN&TSGRYCQ
L8 (1824-1868) QC-G555FPCHN-G- - - -[KCWPELFREDGVDDCHDM - -5DEHQ - - - - - - CaG
L9 (1865-1182) TC-555AFTCVHGG - - - -QCIPROWRLCDKQNDCLDG - -SDEQN - - - --- cp
L18 (1189-1145) TC-PPTSFTCPN-H- - - -MCIPKEWVCDTDNDCSDG--SDEKN------ cQ
L11 ({1149-1185) TC-HPTQFRCPD-H----RCISPL DGDKDCVDG--5DEAG------ cv
L12 (1187-1224) NC-TSSQFKCADGS - - - -|SCINERYRLDGVYDCKDN - - SDEAG- - - - - - cp
L13 (1238-12B8) MC-HPDEFQCRGDG- - - | TCOYPNTWELDGHPDCIQG - -SDEHNG----- cv
L14 (1271-1387) TC-5SPSHFLCPN-G- - - -NCIYNSWVCDGDNDCRDM - -SDEKD - - - --- cpP
L15 (1312-1358) HC-PSSQWQCPGYS - - - - ICVNLSALCDGVFDCPNG--TDESPL----- CH
L16 (2788-273E8) RC-NQFQYFTCLN-G- - - -RCTSRDOWKLCDNDNDCGDG- -SDELPTV----CA
L17 (2741-2777) TC-RSTAFTCAN-G----RCVYPWHYRLCDFYNDCGDM - -SDEAG------ CcL
L18 (2788-2819) SCNSTTEFTCEN-G----RCIPLS NGINNCHDMDTSDEKN------ cp
L19 (2822-2861) TC-QPDFAKCRTTN- - - - ICWPRAFLECDGDNDCGDG--SDENPIY - - - -CA
L2& (2864-2882) TC-RSNEFQCNSPH- - - -RCIPEYWFCDGEADCVDS - -SDEPDT - - - - - G
L21 (2987-25486) SC-SANQFHCDPN-G- - - -RCISESWAVCDGDNDCGDM- - SDEDQRHH- - -CE
L22 (2949-25591) NC-S5TEFTCINSRPPNRRCIPRHWVEDGDADCADA--LDELQN----- cT
L23 (2994-3838) AC-STGEFSCAN-G----RCIRPSFRCDRRNDCGDY --SDERG------ Cs
L24 (3833-3871) PC-RDDFTCQN-G----QCITEKL DEDNDCGDG--5DEQEHL----CH
L25 (3876-3112) TC-PPHQFRCDN-G- - - -HCIEMGTVCNHVDDCSDN - -SDEKG------ CG
L26 [3513-3551) MC-S5TQFLCGENME - - - |KCIPLWWELDGOKDCSDG--SDESDL - - --- cp
L27 (3554-3592) FC-RLGQYFQCRD-G- - - -NCT|SPQALCNARQDCADG--SDEDRVL----CE
L28 (3595-3633) RC-EANEWQCAN-K - - - RCIPEYWOICDSVDDCLDN--SDEDPSH----CA
L29 (3636-3674) TC-RPGYFKCHNN-G- - - -RCIPRSWELDVDNDCGDY - - SDEPTHE- - - -CM
L3® (3679-3717) NCDNHTEFSCKTNY - - - -RCIPRWAVENGFDDCRDN - -5SDEQG------ CE
L31 (3728-3757) PCHPSGIFRCGMN-H- - - -HCIPLRWKLCDGIDDCGDM - -SDEES------ cv
L32 (376B-3796) EC-TESEFRCAD-Q----QCIPERWVCDQENDCGDM--5SDERD - - - --- CE
L33 (3799-3835) TC-HPEHFQCTS-G- - - -HCWPKALACDGRADCLDA--SDESA------ cp
L34 (3843-3881) YC-PAAMFECKN-H--- - VCIORFWICDGENDCVDG--SDEEIHL----CF
L35 (3884-3523) PCEsSPQ FRCII"-.I—S————RCIb HOLENGVDDCGDG--5DEKEEH----CR
L36 (3929-3585) PC-TDTENKCEN-G----[NCVSRH DHNVDDCGDL--5DETG------ CH
LDLR-L1 (26-B4) RC-ERNEFQCRD-G- - - -KCISKFKWVCDGSAECQDG--5SDESQET----CL
LDLR-L2 (B67-185) TC-K5GDF5C- - -GGRVMRCIPRFWRLDGOVDCDNG - -5DEQG------ cpP
LDLR-L3 (188-144) TC-SQDEFRCHD-G- - - -[KCISRQFVEDSDRDCLDG--SDEAS - ----- cpP
LDLR-L4 (147-185) TC-GPASFQCNS-5----TCIPRLWACDNDPDCEDG--SDEWPQR----CR
LDLR-L5 (196-232) PC-SAFEFHCLS-G----ECTHRSWRLDGGPDCKDK - -SDEEN------ Ca
LDLR-L& (235-271) TC-RPDEFQCED-G- - - -NCIHRSRCDREYDCKDM- - SDEVG- - - - - - cv
LDLR-LY (275-312) LCEGPHKFKCHS-G- - - | ECITLDKVCHNMARDCRDW- -5SDEPIKE----CG

Table S1. Related to Figure 1, Figure 2, Figure S1; Alignment of ligand-binding repeats (L) in LRP2 and LDLR

The four groups of L repeats in LRP2 are boxed at left. Regions of beta-sheet are boxed at 0.75 pt weight, and regions of alpha-
helix are boxed at 1.5 pt weight. Arrows above the alignment identify Ca?* coordinating residues: solid arrows indicating
involvement of the residue’s side chain, and open arrows indicating involvement of the residue’s main chain carbonyl.
Intramolecular ligands in L25 and L36 are in bold and underlined.



E1l {387-346) GTGELCSIL----- NC--ENQUART------ PYGRELFCPPGHI- -~ I
E2 (347-385} DFODCQIN----GIC--DRKCERR------ QGRHQCLEEEGYI---|LER K
E3 (658-704) ATHPCGNN- - -NeGC--AQICV SHRTDNGGLGYRCKCEFGFE- --|LDA ()
E4 {969-1813) GTNYCSQTTHPNGDC - -SHFCFPV----- PHFORVCGEPYGME - --|LOR E
ES (1358-1398) NQDSCLHF - --NGGC--THRCIPG------ PFGRTCVEPIGY Q- - -[LAN E
cbEE (1391-1438) WNECDIP----GFC--5DHCVMM------ RGSFRCACDPEYT---|LES) K
E7 (1781-1742) SPNPCASA----- TC--5HLCLLS---AQEPRHYSCACPSGWN - --|LSD W
EZ (2819-225a) S5MNGCEHN---PNAC--QRICLPY----- PGEMFSCACASGFK - --|LSP 5
ES (2343-2384) NHNPCLQ5---NGGC--5HFCFAL ----PELPTPKCGLAFGT ----|LED A
Ele (2652-2694) CSNPCDQF - - -NoGC--5HICAPG------ PHORECQCPHEGSKY -[LAN ()
cbE1l (3112-3153) GINECQDS--5I5HC--DHMCTPT------ ITSFYCSELPGYE---|LMS W
cbE12 (3154-3194) OIDECKET---POLC--5QKCENY------ IG5 ICKCAPGY - - --[LRE] R
E13 (34E57-3511) MSMPCATN- --NGEC--5HLCLIK - - - -AGGRGFTCELPDDFOTVOLR - M
E1l4 (3965-4208) EMRTCAEK----- IC--ERNCTRL----- SNGGF ICSCRPGFKPSTIL-- Q
cbE1S (4889-4858) OINECEEF----GIC--PRSCRNS------ KGSYECFEVDGFK--55T A
Ele (4332-437@) VENPCKQV------ C--5HLCLLR------ PaGNSCACPOGSD--FNMTG D
E17 (4379-4413) MPSPCR-------- CMHGRSCYFD----- ENDLPKCKESSGYS--—--- E
LDLR-cbE1 (314-353)| GTHECLDN---NGEC--SHVCMPL------ KIGNECLEPDGFQ---|LWA E
LDLR-cbEZ (354-393)| ODIDECQDP----DTC--SPLOVNL------ EGGNKCQLEEGFQ- --[LDF K
LDLR-E3 (B63-712) GVMNWCERTTLSNGEC- - LCLPAPQINPHSPKE T CACPDGML - -- L

Table S2. Related to Figure 1, Figure 2, Figure S1; Alignment of EGF-like domains (E) in LRP2 and LDLR

EGF-like pairs are boxed at left. Regions of beta-sheet are boxed in the alignment. Residues from calcium-binding (cb) EGF-like
domains whose side chain coordinates a Ca?* ion are underlined and italicized. Intramolecular ligands from the EGF-like pairs
are in bold and underlined.



Exclusive

Exclusive

Percent

Quantitative

Protein MW (kD) S[E:e[;:l::,;m Peptide Count Coverage [;ni:;::”
LRP2 519 2627 244 40 248
CUBN 399 83 38 14 0.5
ATP50 23 9 6 36 1.6
ACTB 42 7 7 23 0.7

LRPAP1 42 6 5 17 05

ATP5a1 60 5 4 T 0.2

ABCG2 73 4 4 T 0.2

SLCZ25a4 33 4 3 9 0.3

SLCZ23at 66 3 3 7 0.2
MEP1b 80 3 3 5 0.1
EZR 69 3 3 6 0.1

SLCGa18 69 3 2 4 0.1

5LC22a12 60 2 2 3 0.1

Table S3. Related to Figure 1; Mass spectrometry of endogenously purified LRP2 from mouse kidney

Proteins identified in SDS-PAGE purified protein with apparent molecular weight 600kDa: tandem mass spectrometry (MS/MS)
based protein and peptide identifications are expressed as exclusive spectrum count of the peptide spectral matches. Exclusive
peptide count, identified protein percent sequence coverage, and the protein abundance index (emPAI factor that defines the
ratio of the observed to observable peptides) are also listed.




Structure
Composition (#)

Chains

Atoms

Residues

Water

Ligands Ca
NAG
NGA

Bonds (RMSD)
Length (A) (# = 50)
Angles (*) (#= 50)

MolProbity Score
Clash Score

Ramachandran Plot (%)
QOutliers
Allowed

Favored
Rotamer outliers (%)
Cp outliers (%)

Peptide plane (%)
Cis-proline/general
Twisted proline/general

CaBLAM outliers (%)

CC (mask)

CC (box)

CC (peaks)

CC (volume)

Mean CC for ligands

FSC Map-Model = 0.5 (A)

LRP2 pH 5.2

2

67552 (Hydrogens: 0)
6756 (Nucleotide: 0)

0
88
82
44

0.007 (0)
1.274 (0)

1.49
3.7

0.00
2.591
94 49

0.43

0.00

2.3/0.0
0.0/0.0

2107

0.69
0.82
0.69
0.70
0.62
3.32

LRP2pH 7.5

2

59410 (Hydrogens: 0)
7636 (Nucleotide:0)

0
64
62
32

0.005 (0)
0.987 (0)

1.13
1.10

0.00
4.55
95.45

0.13

0.00

2.1/0.0
0.0/0.0

2.35

0.80
0.84
0.76
0.80
0.68
37

Table S4. Related to Figure 2; Validations of the cryo-EM 3D reconstructions of LRP2 at pH 5.2 and pH 7.5
Validations were conducted in Phenix of the molecular models of LRP2 against a composite of the unsharpened locally

refined maps.



