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Figure S1. Gene expression of CFHR1, CFHR2, CFHR3, CFHR4 and CFHR5 is restricted
to liver.

RNA sequencing of 54 human tissue samples from the Genotype-Tissue Expression (GTEX)
project® (https://gtexportal.org/home/multiGeneQueryPage; dataset dbGaP accession number
phs000424.v8.p2) detected CFHR1 (B), CFHR2 (C), CFHR3 (D), CFHR4 (E) and CFHR5 (F)

expression exclusively in the liver, whereas CFH (A) expression was more widespread.

(continued on the next page)
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Gene expression for CFHR5 (ENSG00000134389.9)
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Figure S2. MS/MS fragmentation spectra of all proteotypic peptides used for
quantification of FH, FHL-1 and FHR-1 to FHR-5 proteins in human samples.

a) VTYKCFE (FH), b) NGWSPTPRCcIRVSFTL (FHL-1), c) ATFcDFPKINHGILYDEE (FHR-
1), d) AMFcDFPKINHGILYDEE (FHR-2), ) VACHPGYGLPKAQTTVTcTE (FHR-3), f)
YQcQSYYE (FHR-4), and g) RGWSTPPIcSFTKGE (FHR-5).
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Figure S3. Overlay of endogenous and stable isotope-labelled standard peptide SRM
signals.

To confirm assay specificity, stable isotope-labelled peptides were spiked into plasma and the
elution profiles of each of the heavy:light pairs was compared to confirm specificity of the
individual SRMs for each peptide. Upper panel shows signals from endogenous peptides,

while the lower panel shows the equivalent SIS peptide.
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Figure S4. Levy-Jennings graphs to monitor between-batch stability of the whole process
across the course of the study.

Measured concentrations for each protein in two replicate analyses of the same sample included
in each batch were monitored. Green line = mean concentration, Yellow line = +/- 2x s.d., Red
line = +/-3x s.d.
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Figure S5.

© SRM Result
® ELISA Result

SRM Result +/- 10%

SRM Result +/- 20%
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Sample

Correlation between measured concentrations of FH using the LS-MS based

assay and immunoassay.

Immunoassay-derived concentrations were normalised to match the median concentration

calculated by the SRM. In most case ELISA measurements are within 20% of the SRM

measurement.



FHR-1 concentrations
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Figure S6. GWASs of circulating FHR-1, FHR-2, FHR-3, FHR-4, FHR-5 protein concentrations in 252 controls from the Cambridge
AMD cohort reveal a strong genome-wide significant signal spanning the AMD-associated CFH locus on chromosome 1g31.3.

Manhattan plot together with quantile-quantile (QQ) plot (upper right-hand side of each panel) for the GWAS of FHR-1 (A), FHR-2 (B), FHR-3
(C), FHR-4 (D), FHR-5 (E), FH (F) and FHL-1 (G) protein concentrations. Manhattan plots illustrate P-values for each single variant tested for
association with the protein concentrations. Observed -logio(P-values) are plotted against the genomic position of each variant on chromosomes
1-22. The horizontal red line indicates the threshold considered for genome-wide significance (P-value < 5 x 10°%). QQ plots compare the
distribution of the observed test statistics with its expected distribution under the null hypothesis of no association. Genomic control values (1)



calculated based on the 50" percentile (and 1/10" of a percentile) were equal to 1.010 (1.004), 1.014 (1.026), 0.983 (1.074), 1.012 (1.025), 0.994
(1.014), 0.991 (1.018) and 0.995 (0.998) for FHR-1, FHR-2, FHR-3, FHR-4, FHR-5, FH and FHL-1, respectively.
(continued on the next page)
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Parameter Value
Gas Temp 210 °C
Gas Flow 15 I/min
Nebuliser 30 psi
Sheath Gas Temp 250 °C
Sheath Gas Flow 12 I/min
Capillary Voltage 2650 V
Nozzle Voltage 1000 V
High Pressure RF 200V
Low Pressure RF 110V

Table S1. Liquid chromatography-selected reaction monitoring mass spectrometry (LC-
SRM-MS) instrument parameters.




Protein | Peptide Sequence Precursor Product ions m/z Collision Dwell time, ms
ionm/z energy, eV

FH VTYKCFE (Light) 473.7 583.3, 847.4, 746.3 16, 16, 16 | 400, 200, 150
VTYKCFE (Heavy) 477.7 591.3, 855.4, 754.3 16, 16, 16 | 400, 200, 150
NGWSPTPRCIRVSFTL 150, 200, 100

FHL-1 | (Light) 631.2 723.9, 860.5, 767.4 19, 19, 19
NGWSPTPRCIRVSFTL 150, 200, 100
(Heavy) 634.3 728.9, 865.5, 772.4 19, 19, 19
ATFcDFPKINHGILYDEE 400, 200, 200

FHR-1 | (Light) 724.2 925.6, 1011.9, 947.1 | 20, 16, 20
ATFcDFPKINHGILYDEE 400, 200, 200
(Heavy) 727.2 930.6, 1016.9, 952.1 | 20, 16, 20
AMFcDFPKINHGILYDEE 150, 125, 100

FHR-2 | (Light) 734.0 999.5, 925.9, 1027 18,22,18
AMFcDFPKINHGILYDEE 150, 125, 100
(Heavy) 737.3 1004.5, 930.9, 1032 18,22,18
VACHPGYGLPKAQTTVTCTE

FHR-3 | (Light) 730.7 1022.4, 971.7 16, 18 350, 400
VACHPGYGLPKAQTTVTCTE
(Heavy) 736.7 1031.4, 980.7 16, 18 350, 400

FHR-4 | YQcQSYYE (Light) 570.7 830.3, 993.1, 311.1 11, 10, 14 | 250, 250, 250
YQcQSYYE (Heavy) 575.7 840.3, 1003.1, 311.1 | 11, 10, 14 | 250, 250, 250
RGWSTPPICSFTKGE 200, 350, 200

FHR-5 (Light) 575.2 828.4, 895.5, 588.3 16, 15, 20
RGWSTPPIcSFTKGE 200, 350, 200
(Heavy) 581.2 836.4, 905.5, 598.3 16, 15, 20

Table S2. SRM transition parameters.




Association with protein 'Association V\.’ith AMD _— .
Instrumental variable (1V) concentrations in the Cambridge AMD _ Association with AMD
dbSNP ID cis / v in 252 Cambridae AMD GWAS% 3 in the IAMDGC GWAS*
. (Chr:Position)? >3 g (845 AMD cases and 419 (16,144 AMD cases and 17,832 controls)
Protein trans | strength study? 3 controls
Non effect allele/Effect b controls)
allele PQTL (R)
Minor
Beta SE P-value Beta SE P-value Beta SE P-value Allele
Frequency
rs79351096
FHR-2 1:196918741_G/A cis 0.09 -1.81 | 036 | 1.2x10% | -0.37 0.29 0.207 -0.46 | 0.06 | 1.0x10% 0.019
(CEHR2 nonsynonymous)
rs16840522
FHR-3 1:196710916_T/C cis 0.35 -1.79 | 016 | 6.1x102% | -0.74 0.125 4.6x10° -0.86 | 0.025 | 5.6 x 102% 0.158
(CFH intronic)
rs34538561
FHR-4 1:196534406_C/G cis 0.12 -1.63 | 0.28 | 25x10® | 0.56 0.14 4.0x10° 0.51 0.03 | 7.8x10% 0.132
(KCNT2 intronic)

Table S7. Additional instrumental variables (1Vs) for FHR-2, FHR-3 and FHR-4 identified at the CFH locus using the GCTA-COJO®
approach.

3Chromosomal position is given according to the NCBI RefSeq hg19 human genome reference assembly; ®The strength of each 1V was evaluated
using R? as the proportion of the variance of the protein explained by the genetic variant (function get_r_from_pn from R package TwoSampleMR,
version 0.5.5).

The GCTA-COJO® approach was applied with default settings; the available individual-level genotype data from the entire control set in the
Cambridge AMD study,? 3 n = 419, was used as a reference sample to estimate LD among genetic variants.

AMD = Age-Related macular degeneration; GWAS = Genome-wide association study; IAMDGC = International Age-Related Macular
Degeneration Genomics Consortium; pQTL = protein quantitative trait locus.
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