
Table 1. Summary of genetic variants of 50 patients with cTMA. 

Patient Sex Gene 
Alteration 

in Protein 
Domain 

Minor 

Allele 

Frequency 

Functional Effect Risk Haplotype 
Copy Number of CFH 

CFHR-1,2,3,5 

Genetic Risk Category 

(1, 2, 3) 

1 M none - - - - none no alteration 1 

2 F none - - - - CD46ggaac, het no alteration 1 

3 F none - - - - CFH-H3, het no alteration 1 

4 F none - - - - CFH-H3, het; CD46ggaac, het no alteration 1 

5 F THBD 
p.E560Q 

het (LPV) 
 0.01–0.02% not characterized CFH-H3, het no alteration 3 

6 M none - - - - CD46ggaac, het het delCFHR1,3 1 

7 F CFHR5 
p.G228A 

het (VUS) 
 0.01% not characterized CFH-H3, hom no alteration 3 

8 F none - - - - CFH-H3, hom no alteration 1 

9 M none - - - - none hom delCFHR1,3 1 

10 M CFI 
p.T203I het 

(VUS) 
SRCR 0.08% not characterized none no alteration 3 

11 F CFH 

p.N1050Y * 

het (VUS) 

[1] 

SCR20 0.01% not characterized CD46ggaac het het delCFHR1,3 3 

12 F none - - - - CFH-H3, het; CD46ggaac, hom no alteration 1 

13 F CD46 
p.A353V 

het (P) 
TM 0.29–1.73% 

deficient cell surface 

control of AP [2] 
CD46ggaac, hom no alteration 2 

14 M none - - - - CD46ggaac, hom het delCFHR1,3 2 

15 M none - - - - CD46ggaac, het het delCFHR1,3 1 

16 F C3 
p.D61N het 

(LPV) 
MG1 0% not characterized CFH-H3, het; CD46ggaac, hom no alteration 3 

17 F CFH 
p.C1032 * 

het (P) 
SCR20 0% stop codon CD46ggaac, hom; CFH-H8, het het delCFHR1,3 3 

18 F DGKE 

c.1284 + 

151A > G 

(LPV) 

n.a. 0.10% n.a. CFH-H3, hom no alteration 2 

19 F none - - - - CFH-H3, het no alteration 1 



 

20 F CD46 
p.E142Q 

het (VUS) 
SCR2 0% 

no effect on CD46 

expression 
CFH-H3, het het delCFHR1,3 2 

      or cofactor function 

[3] 
   

21 F none - - - - - het delCFHR1,3 1 

22 M CFH 
p.S1191L 

het *(P) 
SCR20 0% deficient cell surface CFH-H3, het  3 

  CFH 
p.V1197A 

het *(P) 
SCR20 0% control of AP [3–5] CD46ggaac, het conversion CFH, CFHR-1  

23 M CFI 
p.G263V 

het (VUS) 
LDLR2 0% not characterized CFH-H3, het; CD46ggaac, het no alteration 3 

24 F CFHR5 

c.479_480in

sA het 

(VUS) 

SCR3 0% not characterized CD46ggaac, het no alteration 3 

25 M none - - - - CFH-H3, het no alteration 1 

26 F CFH 
p.N516K 

het (LPV) 
SCR9 0.02–0.04% not characterized CD46ggaac, hom no alteration 3 

       CFH c.331C > T, het;  

CFH-H8, hom 
  

27 M CFH 
p.R1215Q 

het (P) 
SCR20 0% 

reduced binding to 

effectors [6] 
CFH-H3, het no alteration 3 

28 F none - - - - CFH-H3, het; CD46ggaac, hom no alteration 2 

29 F CD46 
p.A353V 

hom (P) 
TM 0.29–1.73% 

deficient cell surface 

control of AP [2] 
CFH-H3, het; CD46ggaac, hom no alteration 2 

30 F C3 
p.K104E 

het (VUS) 
MG1 0% not characterized CFH-H3, het; CD46ggaac, het no alteration 3 

31 F CFI 
p.I416L het 

(P) 

serine 

protease 
0.01–1.29% 

quantitative FI 

deficiency [7] 
CD46ggaac, het het delCFHR1,3 3 

32 F C3 
p.V1296A 

het (VUS) 
CUBb 0% not characterized CFH-H3, het; CD46ggaac, het het delCFHR1,3 3 

33 F none - - - - CFH-H3, het; CD46ggaac, hom n.a. 2 

34 F none - - - - CD46ggaac, het no alteration 1 

35 M C3 
p.I1157T 

het (VUS) 
TED 0% 

altered binding to 

FH and MCP [8,9] 
CD46ggaac, hom het delCFHR1 3 

36 F C3 
p.I1157T 

het (VUS) 
TED 0% 

altered binding to 

FH and MCP 
CD46ggaac, hom het delCFHR1 3 



 

37 M none - - - - CFH H3, het; CD46ggaac, hom no alteration 2 

38 F none - - - - CFH H3, het; CD46ggaac, hom no alteration 2 

39 M none - - - - none no alteration 1 

40 F none - - - - CFH H3, het no alteration 1 

41 F none - - - - CFH H3, hom; CD46ggaac, het no alteration 2 

42 F CFI 
p.G342E 

het (LP) 
SP 0% not characterized CFH H3, het; CD46ggaac, het no alteration 3 

  CD46 
p.D257Vafs

418 (LP) 
SCR4 0% not characterized    

43 M none - - - - CFH H3, het; CD46ggaac, hom n.a. 2 

44 F CD46 
p.E234K 

(VUS) 
SCR4 0% not characterized CFH H3, het; CD46ggaac, het n.a. 2 

45 M CD46 
p.A353V 

het (P) 
TM 0.29–1.73% deficient cell surface CFH H3, hom het del CFHR1,3 2 

      control of AP [2] CD46ggaac, het   

46 M CFI 
p.R406H 

het (VUS) 
SP 0% not characterized none no alteration 3 

47 F CFH 
p.S1191L 

het (P) 
SCR20 0% 

reduced promotion 

of hemolysis of 

C3b-coated 

erythrocytes [5] 

CFH H3, het; CD46ggaac, het no alteration 3 

48 F CFH 
p.D748Nfsa

10 het (P) 
SCR13 0% 

fs causing, 

damaging 
CFH H3, het no alteration 3 

  CD46 
p.A353V 

het (P) 
TM 0.29–1.73% deficient cell surface CD46ggaac, het   

     control of 

AP 
    

49 M none - - - - CFH H3, het; CD46ggaac, het n.a. 1 

50 M n.a. - - - - - - n.a. 

51 M CFH 
p.C1048Y 

het (LPV) 
SCR20 0% not characterized CFH H3, hom; CD46ggaac, het no alteration 3 

Abbreviations: cTMA, complement-gene variant mediated thrombotic microangiopathy; M, male; F, female; CFH, complement factor H; CFHR-1,2,3,5, complement-factor-

H-related protein 1,2,3,5; het, heterozygous; del, deletion; hom, homozygous; CFI, complement factor I; THBD, thrombomodulin; n.a., not available; TM, transmembrane; 

fs, frameshift; MG1, macroglobulin 1; AP, alternative complement pathway; SCR, short consensus repeat; SRCR, scavenger receptor cysteine-rich family; LPV, likely 

pathogenic variation; VUS, variation of unknown significance; P, pathogenic; LDLR2, LDL receptor 2; FI, Factor I; CUBb; CUB domain b; TED, Thioester-containing domain; 



 

SP, serine protease. * These alterations arise by a gene conversion between CFH and CFHR-1 and are regarded as one mutation [4]. Genetic risk categories: 1 (no or low 

risk): no variants, except for isolated variants in CD46, DGKE, or an isolated het. CD46ggaac or het. CFH-H3 risk haplotype; 2 (moderate risk): isolated variants in any 

protein (CFH, CFI, C3, CFB, THBD, CFHR 1–5; except CD46 or DGKE) or the hom. CFH-H3 or hom. CD46ggaac risk haplotype; 3 (high risk): variants in any protein together 

with either CFH-H3 or CD46ggaac risk haplotypes or a combination of variants and risk haplotypes. 



 

 

Figure S1. Age at presentation with complement-gene-variant-mediated TMA of patients enrolled in 

the Vienna TMA cohort according to sex. Abbreviation: TMA, thrombotic microangiopathy. 

  



 

 

 

Figure S2. Count of patients on renal replacement therapy at presentation according to sex. 

Abbreviation: RRT, renal replacement therapy. 

 

Figure S3. Patients with complement-gene-variant-mediated TMA enrolled in the Vienna TMA 

cohort with an eGFR greater than 60 mL/min per 1.73 m2 according to sex. Abbreviations: TMA, 

thrombotic microangiopathy; eGFR, estimated glomerular filtration rate. 
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Figure S4. (A) Count and (B) proportion of kidney transplants among female and male patients with 

cTMA enrolled in the Vienna TMA cohort. Abbreviations: cTMA, complement-gene-variant-

mediated thrombotic microangiopathy; KTX, kidney transplantation; TMA, thrombotic 

microangiopathy. 
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Figure S5. Count of patients enrolled in the Vienna TMA cohort with cTMA due to rare variants in 

(A) CFH and (B) all relevant genes according to sex. Abbreviation: cTMA, complement-gene-variant-

mediated thrombotic microangiopathy; CFH, Complement factor H; DGKE, Diacylglycerolkinase 

epsilon; CFHR5, Complement factor H related protein 5; THBD, Thrombomodulin; CFI, Complement 

factor I. 



 

 

Figure S6. Time to renal replacement therapy in days for each genetic risk category (low, medium, 

high) for a total follow-up of three years. Abbreviation: RRT, renal replacement therapy. 
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