Prolyl-3-hydroxylase 1 is a central regulator of collagen post-translational
modifications and the collagen biosynthetic network
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Supplemental Table S1: See separate Excel file



Supplemental Table S2: Input sequences for motif discovery. Two sets of peptide sequences in the
format YGXYGXYGXYGXOGXYGXYGXYGXY were generated, i.e. with the 4-Hyp site in the middle
flanked by 12 amino acids to the left and to the right: (A) a set of 20 sequences characterized by
significant prolyl-4-overhydroxylation at the Y site in P3h1 KO type | collagen (omitting COL1A1 P323,
COL1A1 P335, COL1A1 P473,COL1A2 P177, COL1A2 P789, COL1A2 P846, COL1A2 P927 because of <1%
increase). This sequence set was termed “Sequence set #1”. (B) a set of 55 sequences without
significant changes in or downregulation of prolyl-4-hydroxylation at the Y site (“Sequence set #2”).

Collagen chain Position (site) Sequence

(A) Sequence set #1: Increased 4-Hyp site occupancy in P3h1 KO

COL1A1 167 (SVP) YGYDEKSAGVSVPGPMGPSGPRGLP
COL1A1 440 (GEP) PGNKGDTGAKGEPGATGVQGPPGPA
COL1A1 464 (GEP) AGEEGKRGARGEPGPSGLPGPPGER
COL1A1 512 (GSP) RGAPGPAGPKGSPGEAGRPGEAGLP
COL1A1 536 (GSP) PGAKGLTGSPGSPGPDGKTGPPGPA
COL1A1 581 (GEP) MGFPGPKGTAGEPGKAGERGLPGPP
COL1A1 593 (GPP) PGKAGERGLPGPPGAVGPAGKDGEA
COL1A1 767 (GAP) TGPIGPPGPAGAPGDKGEAGPSGPP
COL1A1 788 (GAP) SGPPGPTGARGAPGDRGEAGPPGPA
COL1A1 1109 (GPP) KGHRGFSGLOGPPGSPGSPGEQGPS
COL1A1 1112 (GSP) RGFSGLOQGPPGSPGSPGEQGPSGAS
COL1A1 1115 (GSP) SGLOQGPPGSPGSPGEQGPSGASGPA
COL1A2 207 (GEP) KGOPGAQGVKGEPGAPGENGTPGQA
COL1A2 354 (GEP) AGATGARGLVGEPGPAGSKGESGNK
COL1A2 390 (GSP) PGPSGEEGKRGSPGEAGSAGPAGPP
COL1A2 600 (GTP) PGPAGPRGERGTPGESGAAGPSGPI
COL1A2 900 (GEP) RGLPGIAGALGEPGPLGISGPPGAR
COL1A2 915 (GPP) LGISGPPGARGPPGAVGSPGVNGAP
COL1A2 987 (GEP) VGPAGKHGNRGEPGPAGSVGPVGAV
COL1A2 1017 (GEP) SGPQGIRGDKGEPGDKGHRGLPGLK

(B) Sequence set #2: Unaltered or decreased 4-Hyp site occupancy in P3h1 KO

COL1A1 278 (GEP) KGDAGPAGPKGEPGSPGENGAPGQM
COL1A1 281 (GSP) AGPAGPKGEPGSPGENGAPGQMGPR
COL1A1 287 (GAP) KGEPGSPGENGAPGQMGPRGLPGER
COL1A1 332 (GPP) AGPPGPTGPTGPPGFPGAVGAKGEA
COL1A1 362 (GEP) RGSEGPQGVRGEPGPPGPAGAAGPA
COL1A1 365 (GPP) EGPQGVRGEPGPPGPAGAAGPAGNP
COL1A1 377 (GNP) PGPAGAAGPAGNPGADGQPGAKGAN
COL1A1 383 (GQP) AGPAGNPGADGQPGAKGANGAPGIA
COL1A1 416 (GPP) RGPSGPQGPSGPPGPKGNSGEPGAP
COL1A1 449 (GPP) KGEPGATGVQGPPGPAGEEGKRGAR
COL1A1 470 (GLP) RGARGEPGPSGLPGPPGERGGPGSR
COL1A1 485 (GFP) PGERGGPGSRGFPGADGVAGPKGPS
COL1A1 503 (GAP) AGPKGPSGERGAPGPAGPKGSPGEA
COL1A1 518 (GRP) AGPKGSPGEAGRPGEAGLPGAKGLT
COL1A1 524 (GLP) PGEAGRPGEAGLPGAKGLTGSPGSP
COL1A1 533 (GSP) AGLPGAKGLTGSPGSPGPDGKTGPP
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COL1A1 545 (GPP) PGSPGPDGKTGPPGPAGQDGRPGPA
COL1A1 554 (GRP) TGPPGPAGQDGRPGPAGPPGARGQA
COL1A1 560 (GPP) AGQDGRPGPAGPPGARGQAGVMGFP
COL1A1 572 (GFP) PGARGQAGVMGFPGPKGTAGEPGKA
COL1A1 590 (GLP) AGEPGKAGERGLPGPPGAVGPAGKD
COL1A1 680 (GPP) RGFPGERGVQGPPGPAGPRGNNGAP
COL1A1 728 (GLP) QGMPGERGAAGLPGPKGDRGDAGPK
COL1A1 746 (GSP) RGDAGPKGADGSPGKDGARGLTGP!
COL1A1 761 (GPP) DGARGLTGPIGPPGPAGAPGDKGEA
COL1A1 779 (GPP) PGDKGEAGPSGPPGPTGARGAPGDR
COL1A1 797 (GPP) RGAPGDRGEAGPPGPAGFAGPPGAD
COL1A1 806 (GPP) AGPPGPAGFAGPPGADGQPGAKGEP
COL1A1 860 (GPP) PGPKGPRGAAGPPGATGFPGAAGRV
COL1A1 866 (GFP) RGAAGPPGATGFPGAAGRVGPPGPS
COL1A1 875 (GPP) TGFPGAAGRVGPPGPSGNAGPPGPP
COL1A1 884 (GPP) VGPPGPSGNAGPPGPPGPVGKEGGK
COL1A1 887 (GPP) PGPSGNAGPPGPPGPVGKEGGKGPR
COL1A1 1007 (GSP) AGPPGESGREGSPGAEGSPGRDGAP
COL1A1 1013 (GSP) SGREGSPGAEGSPGRDGAPGAKGDR
COL1A1 1019 (GAP) PGAEGSPGRDGAPGAKGDRGETGPA
COL1A1 1154 (GPP) DGLNGLPGPIGPPGPRGRTGDSGPA
COL1A2 174 (GFP) RGVVGPQGARGFPGTPGLPGFKGVK
COL1A2 180 (GLP) QGARGFPGTPGLPGFKGVKGHSGMD
COL1A2 198 (GQP) KGHSGMDGLKGQPGAQGVKGEPGAP
COL1A2 210 (GAP) PGAQGVKGEPGAPGENGTPGQAGAR
COL1A2 216 (GTP) KGEPGAPGENGTPGQAGARGLPGER
COL1A2 279 (GNP) PGPKGELGPVGNPGPAGPAGPRGEV
COL1A2 294 (GLP) AGPAGPRGEVGLPGLSGPVGPPGNP
COL1A2 303 (GPP) VGLPGLSGPVGPPGNPGTNGLTGAK
COL1A2 306 (GNP) PGLSGPVGPPGNPGTNGLTGAKGAT
COL1A2 402 (GPP) PGEAGSAGPAGPPGLRGSPGSRGLP
COL1A2 540 (GPP) PGPDGNNGAQGPPGPQGVQGGKGEQ
COL1A2 777 (GPP) VGAAGPSGPNGPPGPVGSRGDGGPP
COL1A2 795 (GFP) RGDGGPPGMTGFPGAAGRTGPPGPS
COL1A2 804 (GPP) TGFPGAAGRTGPPGPSGIAGPPGPP
COL1A2 813 (GPP) TGPPGPSGIAGPPGPPGAAGKEGIR
COL1A2 816 (GPP) PGPSGIAGPPGPPGAAGKEGIRGPR
COL1A2 891 (GLP) LGLPGSRGERGLPGIAGALGEPGPL
COL1A2 909 (GPP) LGEPGPLGISGPPGARGPPGAVGSP
COL1A2 921 (GSP) PGARGPPGAVGSPGVNGAPGEAGRD
COL1A2 942 (GPP) AGRDGNPGSDGPPGRDGQPGHKGER




Supplemental Table S3: See separate Excel file



Supplemental Figure S1: Direct comparison of in-house prepared mouse type | collagen with
commercially available rat tail collagen. (a) Coomassie staining of purified type | collagen from mouse
tail tendon (in-house) and rat tail tendon (Sigma Aldrich, C3867, decreasing concentrations of the same
sample for each). Type | collagen monomers (al, a2) as well as crosslinked dimers (B11, B12) are
indicated. (b) Stacked bar plot demonstrating the relative composition of type | collagen samples from
mouse and rat tail tendon obtained by MS/MS raw intensities.
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Supplemental Figure S2: Analysis of gene expression of collagen biosynthetic enzymes in tail tendon
from P3h1 KO and wt mice. To visualize relative abundance as well as changes of transcript levels
dependent on P3h1 genotype, data is given as —ACt normalized to transcript levels of two independent
control (ctrl) genes, Gapdh and Hprt mRNA. Open circles, results in P3h1 null mice; closed circles,
results in wildtype littermates. Statistical analysis was performed by unpaired t test;
*, p<0.05; **, p< 0.01; ***, p<0.001; ****, p<0.0001. Data for P3h1, P3h2, P3h3, Lhl, Lh2, P4hal,
P4ha2, and P4ha3 relative to Gapdh are identical to the data given in Figure 7.
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Supplemental Figure S3: Western Blot analysis for type | collagen, FKBP10, and PPIB (cyclophilin B)
in tail tendon. (a) Western Blots. SDS-PAGE was run on a 10% gel which does not allow for efficient
separation of the al and a2 chain of type | collagen which both are detected by the antibody (1, 2). (b)
Quantification of band intensities relative to B-actin. Results for P3H2 and P3H3 are identical to the
results shown in the main manuscript (Figure 7c). (c) Quantification of band intensities relative to PPIB
(cyclophilin B) confirms upregulation of P3H2 and P3H3 in the P3h1 knockout animals. Open circles,
results in P3h1 null mice; closed circles, results in wildtype littermates.
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Supplemental Figure S4: a

Analysis of gene expression
of collagen biosynthetic
enzymes in primary human
lung fibroblasts (phLF)
following knockdown of
P3H1. To visualize relative
abundance as well as
changes of transcript levels
dependent on P3h1
genotype, data is given as —
ACt normalized to
transcript levels of two
independent control (ctrl)
genes, DHX8 and HPRT
mRNA. (a) P3H1, P3H2, and
P3H3 transcript results
given in Figure 11a (relative
to DHX8) are confirmed
with HPRT as an
independent housekeeping
gene. (b) Expression of
other collagen biosynthesis
genes and COL1A1 remains
largely unchanged.
Statistical analysis  was
performed by paired t-test;
* p<0.1; **, p< 0.01; ****,
p<0.0001.
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Supplemental Figure S5: Western Blot analysis for FKBP10 (a) Western Blots; the B-actin loading
controls (ACTB) are identical to the ones depicted for P3H2 (phLF1) and P3H1 (phLF2-4) in Figure 11
because FKBP10 was detected on the same membrane as P3H2 (phLF1) or P3H1 (phLF2-4) in these
experiments. (b) Quantification of band intensities relative to B-actin.
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Supplemental Figure S6: Validation of P3H1, P3H2, P3H3, and FKBP10 antibodies. (a) Western Blot
analysis of P3H1, P3H2, and P3H3 after knockdown with respective siRNAs in primary human lung
fibroblasts. Knockdown was performed as described in Material and Methods, and protein harvested
120 h after reverse transfection of siRNAs. SiRNAs used: P3H1, silencer select, ID: s34536; P3H2,
silencer select, ID: s230281; P3H3, silencer select, ID: 21076; negative control (scrambled, scr) siRNA,
ID: 4390843 (ThermoFisher Scientific). (b) Western Blot analysis of postnatal lung tissue of Fkbpl0
knockout (KO) mice and wildtype (WT) littermate controls. Embryonic lung tissue (at embryonic stage
18.5) was kindly provided by Caressa D. Lietman and Brendan Lee (Baylor College of Medicine,
Houston, TX). These mice have been described in Lietman DC et al (3). Primary antibodies are listed in
Table 2. ACTB, B-actin; MW, molecular weight. Other antibodies used in the manuscript have been
validated by us previously (1, 2, 4-6).
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Supplemental File 6: Alignments of human and mouse genes encoding type | collagen
(Col1al/COL1A1; Colla2/COL1A2). See separate file “Supplemental_file_6.pdf”.
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