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Supplemental Methods

Karyotyping - All karyotyping procedures and interpretation were performed by the Oregon Health and
Science University Research Cytogenetics Laboratory. Confluent cells were exposed to colcemid (0.05
ug / mL) for 2 hours to arrest cells at metaphase and then were harvested. Cells were incubated in 75 mM
KCI, 5% Fetal Bovine Serum for 10 minutes, then fixed in 3:1 methanol acetic acid. The cell suspension
was dropped onto alcohol cleaned microscope slides and baked at 90 °C for 20 minutes. After cooling,
the slides were trypsinized for 45 seconds, incubated with Wright stain for 80 seconds, rinsed with diH20
and dried. Chromosomes were imaged using bright field microscopy, and analyzed using Cytovision
software (Applied Imaging, San Jose, CA). Karyotype designations were assigned according to MGl
rules mouse nomenclature of chromosome abnormalities.

Circular Dichroism - Measurements were all made on an AVIV CD Spectrometer Model 202, using
AVIV CDS.EXE Version 2.88 instrument control and data acquisition software running on a Windows
XP computer. Samples were placed into 1 mm path length quartz cuvettes (Starna Cells, 21-Q-1).
Samples were dialyzed into 10 mM acetic acid. Wavelength scans were conducted over a range from 200
to 300 nm with 0.5 nm steps, 60 second averaging per step and 1.0 nm bandwidth at 25 °C. Temperature
scans observed CD signal at 220 nm (1.0 nm wavelength) and were conducted over a 25 to 55 °C range
(High concentration, Figure 2a.) or a 4 to 65 °C range (Figure 2b). The temperature was increased at a
rate of 10 °C / hour (36 second averaging time). Sample concentrations for WT and 6A6 (P3H2 KO)
PFHR-9 type 1V collagen were obtained by amino acid analysis (see Methods) and normalized for
wavelength and temperature scans, used to obtain molar ellipticities. Melting curves were obtained from
transformation of temperature scan data using a method found in Persikov et al. 2004 (1).



Supplemental Table 1.

Amino acid composition of type 1V collagen samples from PFHR-9 cells.

Amino Acid Experimental Experimental Amino Acids Per Triple
Composition Composition Helix
WT P3H2 KO

D+N 268.9 259.9 244

T 154.8 156.0 148

S 216.1 212.8 225

E+Q 491.8 448 432

A 170.8 179.4 164

Vv 175.7 176.9 170

M 94.1 95.7 93

I 142.4 143.5 143

L 305.5 317 253

Y 53.2 59.3 52

F 161.0 172 156

H 57.5 56.7 56

R 166.0 160.3 157

Supplemental Table 1. Amino acid composition of type IV collagen samples from PFHR-9 cells.
Experimental concentration of amino acids was derived from peak integration and the average of three
runs. Amino acid compositions are shown for D + N and E + Q, because the amide side chains residues
(N or Q) are converted to the corresponding carboxylic acids (D or E) during acid hydrolysis. The
predicted amino acid composition is derived from the amino acid sequence of a hetero trimeric mouse
type 1V collagen triple helix (using UniprotKB entries P02463-1 and P08122-1), lacking the N-terminal

propeptide.

Supplemental Figures




Karyotype of PFHR-9
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Supplemental Figure 1. Karyotype of PEFHR-9, an Aneuploid Mouse Teratocarcinoma Derived Cell
Line. PFHR-9 is diploid for chromosome 16 (containing LEPREL1, the gene of interest for KO),
effectively triploid for chromosome 8 (containing COL4A41 and COL4A42), and is missing a 'Y
chromosome though the original tumor cells were from a male mouse. Detailed interpretation of
karyotypes is found in this supplement and karyotyping was performed by the Oregon Health & Science
University Cytogenetics Research Core.



OHSU Research Cytogenetics Laboratory Karotyping Report for PFHR-9

Chromosome Results: Abnormal

Karyotype:

37,X,Rb(1.der(1)T(1H5;3H2)),Add(3G),Dic(3;9)(9A1->9B::9D>9F2::9F2->9B::3A1->3H4),Der(6)
T(6G3;19B)Is(?;6D),+8,Rb(8.8),Del(12E-12F2),InDp(14D2;14E?2),-

19[cp10]/37,X,sl, T(14E4;15D3)[cp7]/37,X,sl,-Rb(1.der(1) T(1H5;3H2)),
+Rb(der(1)T(1H5;3H2).der(1)T(1H5;3H2)),+14,-InDp(14D2;14E2)[cp3]

Interpretation and Comments:

All twenty metaphase cells examined comprised three related, complex abnormal clones, all with 37 chromosomes
and a single sex chromosome. The stemline contains seven structural abnormalities:

1) a robertsonian translocation (fusion at centromeres) involving an intact copy of chromosome 1 and a derivative
chromosome 1

2) a chromosome 3 with additional material of unknown origin attached at band G

3) a dicentric chromosome involving chromosome 3 and chromosome 9 (with duplicated and deleted material on
chromosome 9)

4) a derivative chromosome 6 from a translocation with chromosome 19 and an insertion of material of unknown
origin at band D

5) a robertsonian translocation involving two copies of chromosome 8 (in addition to a free copy of chromosome 8,
thus, essentially trisomy 8)

6) a deletion on chromosome 12
7) an inverted duplication on chromosome 14

Two sidelines were present in this cell line as well. Seven cells had a translocation between chromosome 14 and
chromosome 15. Three other cells lost the inverted and duplicated chromosome 14 while gaining a normal
chromosome 14, and replaced the robertsonian translocation between chromosome 1 and derivative chromosome 1
with one between two copies of the derivative chromosome 1.
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Complementary Segence
GAAAGAAGGG CAAACGGATGATGTCTC

eletior Heterozygous C/T

Supplemental Figure 2. Sequencing of exon 4 of PFHR-9 646 LEPRELI gene. An electropherogram
of the region surrounding the disrupted portion of LEPREL1 (coding for P3H2) exon 4 is shown. The
location of the deletion (red), and location of a heterozygous base (C/T) (blue) are color coded. The
complementary sequence used to generate the CRISPR construct (teal) and the corresponding CRISPR
PAM sequence (purple) are also color coded.
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Supplemental Figure 3. Summary Gel of Purification of type IV collagen from PFHR-9 Cell Culture
Media from WT and 646 (P3H2 KO) Cells. Input volume in precipitation step is volume of thawed
PFHR-9 culture media and output volume is the resuspension volume of the ammonium sulfate
precipitate. QMA flow through input volume is the input volume of clarified resuspended ammonium
sulfate precipitate and output volume is the volume of pooled flow-thru from the QMA column. SP 250
mM NaCl input volume is the volume of pooled QMA flow-thru loaded onto the SP Sephorose column,
output volume is the pooled volume from the most concentrated fractions eluted at 250 mM NaCl. Equal
volumes of sample were loaded onto each lane of a 4-12 % BOLT MES gel.
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50
MGPRLSVWLLLLPAALLLHEEHSRAAAKGGCAGSGCGKCDCHGVKGQKGE
MGPRLSVWLLLLFAALLLHEERSRAAAKGDCEBGSGCGKCDCHGVKGQKGE
51 100
RGLPGLQGV I GFPGMQGPEGPQGPPGQKGDTGEPGLPGTKGTRGPPGASG
RGLPGLQGV I GFPGMQGPEGPHGPPGQKGDAGEPGLPGTKGTRGPPGAAG
101 150
YPGNPGLPGIPGQDGPPGPPG I PGCNGTKGERGPLGPPGLPGFAGNPGPP
YPGNPGLPG IPGQDGPPGPPG I PGCNGTKGERGPLGPPGLPGFSGNPG[EP
151 200
GLPGMKGDPGE I LGHVPGMLLKGERGFPG IPGTPGPPGLPGLQGPVGPPG
GLPGMKGDPGE I LGHVPGTLLKGERGFPG I PGMPGSPGLPGLQGPVG[EPG
201 250
FTGPPGPPGPPGPPGEKGQMGLSFQGPKGDKGBQGVSGPPGVPGQAQVQE
FTGgPCEPCEPCEPGEKGQMGSSFQGPKGDKGEQGYSGPPGVPGQAQVKE
251 300
KGDFATKGEKGQKGEPGFQGMPGVGEKGEPGKPGPRGKPGKDGBKGEKGS
KGDFAPTGEKGQKGEPGFPGWPGYGEKGEPGKQGPRGKPGKDGEKGERGS
301 350
PGFPGEPGYPGL I GRQGPQGEKGEAGPPGPPG IV IGTGPLGEKGERGYPG
PGIPGBSGYPGLPGRQGPQGEKGEAGLPGPPGTVIGTMPLGEKGBRGYPG
351 400
TPGPRGEPGPKGFPGLPGQPGPPGLPVPGQAGAPGFPGERGEKGDRGFPG
APGLRGEPGPKGFPGTPGQPGPPGFPTPGQAGAPGFPGERGEKGDQGFPG
401 450
TSLPGPSGRDGLPGPPGSPGPPGQPGYTNG I VECQPGPPGDQGPPG I PGQ
VSLPGPSGRDGAPGPPGPPGPPGQPGHTNG I VECQPGPPGDQGPPGTPGQ
451 500
PGF 1GENGEKGQKGESCL 1CDIBGYRGPPGPQGPPGE I GFPGQPGAKGDR
PGLTGEMGQKGQKGESCLACDTEGLRGgPGPQGPPGE I GFPGQPGAKGDR
501 550
GLPGRDGNAGNPGPQGEPGL I GQPGAKGEPGEF¥FDERLKGDKGDPGFPG
GLPGRDGEEGEPGPQGEPGL I GQPGAKGEPGE I EFDMRLKGDKGDPGFPG
551 600
QPGMTGRAGBPGRDGHPGLPGPKGSPGSMGLKGERGPPGGVGFPGSRGDT
QPGMPGRAGIPGRDGHPGLPGPKGSPGSIGLKGERGPPGGVGFPGSRGDI
601 650
GPPGPPGYGPAGPIGBKGQAGFPGGPGSPGLPGPKGEPGKVPLPGPPGA
GPPGPPGVGP I GPMGEKGQAGFPGGPGSPGLPGPKGEAGKMVPLPG[EPGA
651 700
EGLPGSPGFPGPQGDRGFPGTPGRPGEPGEKGAVGQPG I GFPGPPGPKGV
AGLPGSPGFPGPQGDRGFPGTPGRPGIPGEKGAVGQPG I GFPGLPGPKGV
701 750
DGLPGBMGPPGEPGRPGFNGLPGNPGVQGQKGEPGMGLPGLKGLPGLPGI
DGLPGENGRPGSPGRPGFNGLPGNPGPQGQKGEPGGLPGLKGQPGLPGI
751 800
PGTPGEKGS IGVPGVPGEHGA IGPPGLQG I RGEPGPPGEPGSVGSPGVPG
PGTPGEKGS I GGPGVPGEQGLTGPPGLQG I RGBPGPPGMQGPAGPPGVPG
801 850
I GPPGARGPPGGQGPPGLSGPPG I KGEKGFPGFPGLDMPGPKGDKGHAQGL
I GPPGAMGPPGGQGPPGSSGPPG I KGEKGFPGFPGLDMPGPKGDKGEQGL
851 900
PGITGQSGLPGLPGQQGAPGEPGFPGSKGEMGVMGTPGQPGSPGPVGAPG
PGETGQSGLPGLPGQQGTPGYPGFPGSKGEMGVMGTPGQPGSPGPAGTPG
901 950
LPGEKGDHGFPGSSGPRGDPGLKGDKGDVGLPGKPGSMBKVDMGSMKGQK
LPGEKGDHGLPGSSGPRGDPGFKGDKGDVGLPGMPGSMEHVDMGSMKGQK
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951 1000
Human_Col4A1 (951) GDQGEKGQIGP IGEKGSRGDPGTPGVPGKDGQAGQPGQPGPKGDPGISGT
mouse_Col4Al (951) GDQGEKGQIGPTGBKGSRGDPGTPGVPGKDGQAGHPGQPGPKGDPGHESGT
1001 1050
Human_Col4A1 (1001) PGHAPGLPGPKGSVGGMGLPGEPGEKGVPGIPGPQGSPGLPGBKGAKGEKG
mouse_Col4A1 (1001) PGBPGLPGPKGSVGGMGLPGSPGEKGVPGIPGSQGVPGSPGEKGAKGEKG
1051 1100
Human_Col4A1 (1051) QAGPPGIGIPGLRGEKGDQGNAGFPGSPGEKGEKGSIGIPGMPGSPGLKG
mouse_Col4A1 (1051) QSGLPGIGIPGRPGBKGDQGHEAGFPGSPGEKGEKGSAGTPGMPGSPGPRG
1101 1150
Human_Col4A1 (1101) SPGSWGNPGSPGLPGEKGDKGLPGLDGPGVKGEAGLPGTPGPTGPAGQK
mouse_Col4A1 (1101) SPGNEGHPGSPGLPGEKGDKGLPGLDGMPGVKGEAGLPGTPGPTGPAGQK
1151 1200
Human_Col4A1 (1151) GEPGSDGIPGSAGEKGEPGHEPGRGFPGFPGBKGDKGSKGEVGFPGLAGSP
mouse_Col4A1 (1151) GEPGSDGIPGSAGEKGEQGMPGRGFPGFPGSKGDKGSKGEVGFPGLAGSP
1201 1250
Human_Col4A1 (1201) GIPGSKGEQGFMGPPGPQGQPGLPGSPGHATEGPKGDRGPQGQPGLPGLP
mouse_Col4A1 (1201) GIPGVKGEQGFMGgPGPQGQPGLPGEPGHPVEGPKGDRGPQGQPGLPGHP
1251 1300
Human_Col4A1 (1251) GPMGPPGLPGIDGVKGDKGNPGWPGAPGVPGPKGDPGFQGMPGIGGSPGI
mouse_Col4A1 (1251) GPMGPPGFPGINGPKGDKGNQGWPGAPGVPGPKGDPGFQGMPGIGGSPGI
1301 1350
Human_Col4A1 (1301) TGSKGDMGPPGVPGFQGPKGLPGLQGEKGDQGDQGVPGAKGLPGPPGPPG
mouse_Col4A1l (1301) TGSKGDMGLPGVPGFQGQKGLPGLQGMKGDQGDQGVPGPKGLQGEPGEPG
1351 1400
Human_Col4A1 (1351) PYDIKGEPGLPGPEGPPGLKGLQGLPGPKGQQGVTGLVGEPGPPGPGF
mouse_Col4A1 (1351) PYDWIKGEPGLPGPEGPPGLKGLQGPPGPKGQQGVTGSVGEPGPPGYPGF
1401 1450
Human_Col4A1 (1401) DGAPGQKGEMGPAGPTGPRGFPGPPGPDGLPGSMGPPGTPSVDHGFLVTR
mouse_Col4A1 (1401) DGAPGQKGETGPFGPPGPRGFPG[PGPDGLPGSMGEPGTPSVDHGFLVTR
1451 1500
Human_Col4A1 (1451) HSQTIDDPQCPSGTKILYHGYSLLYVQGNERAHGQDLGTAGSCLRKFSTM
mouse_Col4A1l (1451) HSQTTDDPLCPPGTKILYHGYSLLYVQGNERAHGQDLGTAGSCLRKFSTM
1501 1550
Human_Col4A1 (1501) PFLFCNINNVCNFASRNDYSYWLSTPEPMPMSMAP IGEN IRPFISRCAV
mouse_Col4A1 (1501) PFLFCNINNVCNFASRNDYSYWLSTPEPMPMSMAP ISGBN IRPFISRCAV
1551 1600
Human_Col4A1 (1551) CEAPAMVMAVHSQTIQIPPCPSGWSSLWIGYSFVMHTSAGAEGSGQALAS
mouse_Col4A1l (1551) CEAPAMVMAVHSQTIQIPQCPNGWSSLWIGYSFVMHTSAGAEGSGQALAS
1601 1650
Human_Col4A1 (1601) PGSCLEEFRSAPFIECHGRGTCNYYANAYSFWLATIERSEMFKKPTPSTL
mouse_Col4A1 (1601) PGSCLEEFRSAPFIECHGRGTCNYYANAYSFWLAT IERSEMFKKPTPSTL
1651 1669
Human_Col4A1 (1651) KAGELRTHVSRCQVCMRRT
mouse_Col4A1 (1651) KAGELRTHVSRCQVCMRRT

Supplemental Figure 4. Sequence alignment of mouse and human Type IV collagen al chain. X-
position prolines predicted to be 3-hydroxylated in mouse, based on the mass spectrometry data reported
here, are highlighted in blue. Sequences with identity between mouse and human are highlighted in
yellow, similar amino acids (i.e. I/L, T/S) are highlighted in green.
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50
MGRDQRAVAGPALRRWLLLETVTVGFLAQSVLAGVKKFDVPCGGRDCSGG
MDRVRFKASGPPLRGWLLLATVTVGLLAQSVLEGVKKLDVPCGGRDCSGG
51 100
CQCYPEKGBRGQPGPVGPQGYNGPPGLQGFPGLQGRKGDKGERGAPGVTG
CQCYPEKGARGQPGAVGPQGYNGPGLQGFPGLQGRKGDKGERGVPGPTG
101 150
PKGDVGARGVSGFPGADG I PGHPGQGGPRGRPGYDGCNGTQGDEGPQGPP
PKGDVGARGVSGFPGADG I PGHPGQGGPRGRPGYDGCNGTRGDAGPQGPS
151 200
GSEGFTGPPGPQGPKGQKGEPYALPKEERDRYRGEPGEPGLVGEQGPPGR
GSGGFPGLPGPQGPKGQKGEPYALSKEBRDKYRGEPGEPGLVGYQGPPGR
201 250
PGHWGQMGPHGAPGRPGPPGPPGPKGQQGNRGLGFYGVKGEKGDEGQPGP
PGPIIGQMGPMGAPGRPGPPGPPGPKGQPGNRGLGFYGQKGEKGDGQPGP
251 300
NG I PSDTLHPIBBPTGVTFHPDQYKGEKGSEGEPG I RGISLKGEEG IMGF
NG IPSD I T--BMGPTTST IHPDLYKGEKGDEGEQG I PGl I SKGEEG IMGF
301 350
PGERGYPGLSGEKGSPGQKGSRGLDGYQGPDGPRGPKGEAGBPGPPGLPA
PGERGEPGLDGEKGVVGQKGSRGLDGEQGPSGPRGPKGERGEQGEPGPSY
351 400
YSPHPSLAKGARGDPGFPGAQGEPGSQGEPGBPGLPGPPGLSHGDGDQRR
YSPHPSLAKGARGDPGFQGAHGEPGSRGEPGEPGTAGPGSMGDEDSMR
401 450
GLPGEMGPKGF I GBPG I PALYGGPPGPDGRRGPPGPPGLPGPPGPDGFLF
GLPGEMGPKGFSGEPGSPARYLGPPGADGRPGPQGYPGPAGPPGPDGFLF
451 500
GLKGBKGRAGEPGLPGSPGARGPKGWKGBAGECRCTEGDEAIKGLPGLPG
GLKGSEGRVGYPGPSGFPGTRGQKGWKGEAGBCQCGQ-—-V IGGLPGLPG
501 550
PKGFAGINGEPGRKGDRGDPGQHGHEPGFPGLKGVPGN I GAPGPKGAKGDS
PKGFPGYNGELGKKGDQGDPGLHGIPGFPGFKGAPGVAGAPGPKG IKGDS
551 600
RT I TTKGERGQPGYPGVPGMKGDDGSPGRDGLDGFPGLPGPPGDG IKGPP
RT I TTKGERGQPGIPGVHGMKGDDGVPGRDGLDGFPGLPGPPGDG IKGPP

601 650
GDPGYPGIPGTKGTPGEMGPPGLGLPGLKGQRGFPGDAGLPGPPGFLGPP
GDAGLPGMPGTKGFPGBIGPPGQGLPGPKGERGFPGDAGLPGEPGFPG[EP
651 700
GPAGTPGQ I1DCDTDVKRAMGGDRQEARQPGC I GGPKGLPGLPGPPGPTGA
GEPGTPGQRDCDTGVKRPIGGGQQVVMQPGC IEGPTGSPGQPGPPGPTGA
701 750

KGERGIPGFAGADGGPGPRGLPGDAGREGFPGPPGFIGPRGSKGAVGLPG
KGMRGMPGFPGASGEQGLKGFPGDPGREGFPGJPGFMGPRGSKGTTGLPG
751 800
PDGSPGP I GLPGPDGPPGERGEPGEVL GAQPGPRGDAGHPGQPGLKGLPG
PDGPPGP I GLPGPAGPPGBRGIIPGEVLGAQPGTRGDAGHPGQPGLKGLPG
801 850
BRGPPGFRGSQGMPGMPGLKGQPGLPGPSGQPGLYGPPGLHGFPGAPGQE
ETGAPGFRGSQGMPGMPGLKGQPGFPGPSGQPGQSGPPGQHGFPGTPGRE
851 900
GPLGLPG I PGREGLPGDRGBPGDTGAPGPVGMKGLSGDRGDAGFIGEQGH
GPLGQPGSPGLGGLPGDRGEPGDPGVPGPVGMKGLSGDRGDAGMBGERGH
901 950
PGSPGFKGIDGMPGTPGLKGDRGSPGMDGFQGMPGLKGRPGFPGBKGEAG
PGSPGFKGMAGMPG I PGQKGDRGSPGMDGFQGMLGLKGRQGFPGIEKGEAG
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951 1000
human_Col4A2  (951) FFGEPGLKGLAGEPGFKGSRGDPGPPGPPPHILPGMKDIKGEKGDEGPMG
mouse_Col4A2  (946) FFGMPGLKGLPGEPGVKGNRGDRGPGEPPEILPGMKD IKGEKGDEGPMG

1001 1050
human_Col4A2 (1001) LKGYLGAKGIQGMPGEPGHESG IPGLPGRPGH IKGVKGDIGVPG IPGLPGF
mouse_Col4A2  (996) LKGYLGLKGIQGMPGUPGYSGFPGLPGRPGF IKGVKGDIGVPGTPGLPGF

1051 1100
human_Col4A2 (1051) PGVAGPPGITGFPGF IGSRGBKGAPGRAGINGE I GATGDFGDIGDTNLP
mouse_Col4A2 (1046) PGVSGPPGITGFPGFTGSRGEKGTPGVAGMEGETGPTGDFGDIGDTNDLP

1101 1150
human_Col4A2 (1101) GRPGLKGERGTTGIPGLKGFFGEKGTEGDIGFPGITGETGVQGPPGLKGQ
mouse_Col4A2 (1096) GSPGLKGERGITGIPGLKGFFGEKGAAGDIGFPGITGMAGAQGSPGLKGQ

1151 1200
human_Col4A2 (1151) TGFPGLTGPPGSQGELGRIGHPGGKGDDGWPGAPGLPGFPGHRG IRGLHG
mouse_Col4A2 (1146) TGFPGLTGLQGPQGEPGRIGIPGDKGDFGWPGVPGLPGFPGHIRG I SGLHG

1201 1250
human_Col4A2 (1201) LPGTKGFPGSPGSDIHGDPGFPGPPGERGDPGEANTLPGPVGVPGQKGEQ
mouse_Col4A2 (1196) LPGTKGFPGSPGVDAHGDPGFPGPTGBRGDRGEANTLPGPVGVPGQKGER

1251 1300
human_Col4A2 (1251) GAPGERGPPGSPGLQGFPGIIPPSNISGEPGDKGAPGIFGLKGYRGPPGP
mouse_Col4A2 (1246) GTPGERGPAGSPGLQGFPGISPPSNISGSPGDVGAPG IFGLQGYQGPPGP

1301 1350
human_Col4A2 (1301) PGSAALPGSKGDTGNPGAPGTPGTKGWAGDSGPQGRPGVFGLPGEKGPRG
mouse_Col4A2 (1296) PGPNALPGIKGDEGSSGAAGFPGQKGWYGDPGPQGQPGVLGLPGEKGPKG

1351 1400
human_Col4A2 (1351) EQGFMGNTGPGAVGDRGPKGPKGDPGFPGAPGINGAPG IAGIPQKIAVQ
mouse_Col4A2 (1346) EQGFMGNTGPSGAVGDRGPKGPKGDQGFPGAPGSHGSPGIPGIPQKIAVQ

1401 1450
human_Col4A2 (1401) PGTMGPQGRRGPPGAPGEMGPQGPPGEPGFRGAPGKAGPQGRGGVSAVPG
mouse_Col4A2 (1396) PGTEGPQGRRGLPGALGENGPQGEPGBPGFRGAPGKAGPQGRGGVSAVPG

1451 1500
human_Col4A2 (1451) FRGDEGPEGHQGPEGQEGAPGRPGSPGLPGMPGRSVSIGYLLVKHSQTDQ
mouse_Col4A2 (1446) FRGDQGPMGHQGPMGQEGEPGRPGSPGLPGMPGRSVSIGYLLVKHSQTDQ

1501 1550
human_Col4A2 (1501) EPMCPVGMNKLWSGYSLLYFEGQEKAHNQDLGLAGSCLARFSTMPFLYCN
mouse_Col4A2 (1496) EPMCPVGMNKLWSGYSLLYFEGQEKAHNQDLGLAGSCLARFSTMPFLYCN

1551 1600
human_Col4A2 (1551) PGDVCYYASRNDKSYWLSTTAPLPMMPVAEBE IKPY ISRCSVCEAPANAI
mouse_Col4A2 (1546) PGDVCYYASRNDKSYWLSTTAPLPMMPVAEEE IKPY ISRCSVCEAPANAI

1601 1650
human_Col4A2 (1601) AVHSQDVSIPHCPAGWRSLWIGYSFLMHTAAGDEGGGQSLVSPGSCLEDF
mouse_Col4A2 (1596) AVHSQDTSIPHCPAGWRSLWIGYSFLMHTAAGDEGGGQSLVSPGSCLEDF

1651 1700
human_Col4A2 (1651) RATPFIECNGGRGTCHYMANKYSFWLTTIPEQSFQGSPSADTLKAGLIRT
mouse_Col4A2 (1646) RATPFIECNGGRGTCHYEANKYSFWLTTIPEQNFQSEPSADTLKAGLIRT

1701 1712
human_Col4A2 (1701) HISRCQVCMKNL
mouse_Col4A2 (1696) HISRCQVCMKNL

Supplemental Figure 5. Sequence alignment of mouse and human Type IV collagen a2 chain. X-
position prolines predicted to be 3-hydroxylated in mouse, based on the mass spectrometry data reported
here, are highlighted in blue. Sequences with identity between mouse and human are highlighted in
yellow. Similar amino acids (i.e. I/L, T/S) are highlighted in green.
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Wavelength Circular Dichroism Scan
of PFHR-9 Collagen IV
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Supplemental Figure 6. Wavelength Scan comparison of wt and P3H?2 ko (646) PFHR-9 Circular
Dichroism Spectra. Circular dichroism signal is normalized by concentration to molar ellipticity with
standard units and are shown on the y-axis. Wavelength scans were acquired at 25 °C from 200 to 300
nm in 0.5 nm steps with 60 second signal averaging per scan. Baseline was set by averaging signal over
the range from 240 to 300 nm for each scan. The curve for P3H2 ko type IV collagen scans is shown in
red, while the curve for the wt scans is shown in blue.
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Unfolding of WT PFHR-9 Collagen IV Fit With Two Melting Transitions
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Supplemental Figure 7. Comparison of wt (a.) and PFHR-9 P3H?2 ko (b.) type IV collagen melting
transition. Unfolding curves were modeled using two-transition model with the indicated melting
temperatures as input parameters. Data points are shown as red dots, fit as a black line. Absolute CD
signal was transformed to fraction of folded collagen IV using a relation found in the methods section of

).
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BM40 binding to PFHR-9 Collagen

100 -
PFHR-9
@ Cell Line
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c -
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Supplemental Figure 8. Surface Plasmon Resonance Binding of SPARC with Truncation of Inhibitory
Domains (BM40-41-aC) to type 1V collagen from wtor P3H2 ko PFHR-9 cells. Injection was from 0 to
600 seconds, dissociation was from 600 to 1200 seconds. Lighter curve for each experiment indicates a
lower concentration (307 vs 114 nM) Each curve is from an average of 3 injections. Response was
normalized for the amount of bound collagen 1V.
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Supplemental Figures 9 —40. Mass Spectra of Diverse type IV collagen Peptides. See Table 2 for
correspondence between Supplemental Figure #, and the relevant site of modification. Top Panels: MS*
spectra for each peptide. Peaks are labeled to indicate the number of 4-Hyp present, methionine sulfoxide
if resent, and 3-Hyp together with the residue number containing the putative modification. The sequence
of the putative peptide is shown above the spectrum, with residues underlined to indicate oxidation to 4-
Hyp, 3-Hyp or methionine sulfoxide, and residues are numbered to indicate modified residues of special
interest, including all of the 3-Hyp modifiable residues. Lysine residues modified to
galactosylhydroxylysine are also indicated with an -Gal or indicated for glucosylgalactosylhydroxylysine
with an adjacent -GluGal. C-terminal methioinine residues are present in CNBr digested peptides, where
they are modified to homoserine lactone (mass shift = -31 Da) unless otherwise indicated. Bottom Panels:
MS? spectra for each observed peptide. The predicted b- and y-ions are annotated within the spectrum
with their mass and charge state. Multiple related spectra which are differently modified but with the
same amino acid sequence are vertically stacked, to easily compare mass differences arising from
differential modification. The amino acid sequence is shown above each spectrum, with residue letters
separated by lines that indicate the location of b- or y-ion related fragmentation events.
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Supplemental Figure 10.
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Supplemental Figure 11.
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Supplemental Figure 12.
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Supplemental Figure 13.
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Supplemental Figure 14.
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Supplemental Figure 15.
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Supplemental Figure 16a.
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Supplemental Figure 16b.
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Supplemental Figure 17.
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Supplemental Figure 18.
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Supplemental Figure 19.
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Supplemental Figure 20
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Supplemental Figure 21.
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Supplemental Figure 22.
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Supplemental

Figure 23.
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Supplemental Figure 24.
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Supplemental Figure 25.
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Supplemental Figure 26
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Supplemental Figure 27.

VVPLP5GP,,;PGAAGLPGSPGFPGPQGDR(2+)

100- 12we
4x 4-Hyp
+ P645 4-Hyp

\

Unrelated
1M456

ax 4-Hyp \ \
\\ | '
|
[\
I I I Y R W
" 1225 1730 1235 1240 1245 1250
y22+
100 sy Y24T
+
nw7 =
precursor ** =
/oy Z
01 13161 =
»
o
y24++ 8 m/z
100 ams  ° precursor +
Y22+ +8m/z +8m/z
13+
7+ s Y
’,y“ 1316.1 (-‘}’-.
y20+  |y10* "E
86 0531 =
l ’ X
Ll nln.,. l“; -
"800 900 1000 1100 1200 1300 1400

y24y22  y20 v13 y10 y7

w ng/mG E,EGAAGL PGS gGF@PQGDR(h)

34



Supplemental Figure 28.
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Supplemental Figure 29.
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Supplemental Figure 30.
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Supplemental Figure 31.
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Supplemental Figure 32.
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Supplemental Figure 33.

GPy;,PGP,;;,PPLILPGM(1+)
12284

1x 4-Hyp

L

L

1220 1222 1224 1226 128 1230 0 1232 1234 1238

1238

1240

1242

precursor™
b10°
ba
L A yi- L
O T Y L iy,
11 ¥9 b9
GPm@ﬁmPy}lL PGM
bl10 b8

40



Supplemental Figure 34.
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Supplemental Figure 35.
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Supplemental Figure 36a
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Supplemental Figure 36b
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Supplemental Figure 37
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Supplemental Figure 38
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Supplemental Figure 39
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Supplemental Figure 40
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