SUPPLEMENTARY MATERIAL

Diagnosis and inclusion criteria 

A diagnosis of aHUS was based on the following criteria: hematocrit (Ht)<30%, hemoglobin (Hb)<10g/dL, serum lactate dehydrogenase (LDH)>460U/L, undetectable haptoglobin, fragmented erythrocytes in the peripheral blood smear, platelet count <150,000/µl and acute renal failure, and no evidence of infection by Stx-E.Coli (defined by the presence of free fecal Stx and/or by positive colony sweeps for Stx production in MacConkey agar culture of stools, by Vero cell assay and/or serum antibodies measured by ELISA to Stx and/or LPS of the five major Stx-producing serogroups O157, O26, O103, O111 or O145). Two cases were included despite Stx-E.Coli infection during the first episode because they later had a recurrent episode without any evidence of Stx-E.Coli infection. Patients with diagnosis of TTP and severe ADAMTS13 deficiency (activity <20%) were excluded.

Familial aHUS was diagnosed when two or more members of the same family were affected at least six months apart. Sporadic aHUS was defined as occurrence of one or more episodes of HUS in a subject without a positive family history. 

Healthy controls

Healthy controls (n=131), were recruited from blood donors and were screened for all mutations we found in aHUS patients. They were selected for having a median age, a female/male ratio and a geographic origin (100 from Europe, 20 from the USA, 11 from Africa) comparable to patients. An additional panel of 100 Caucasian controls were screened for the C-257T and the E936D polymorphisms in CFH.

CFB and candidate genes

CFB was screened in 48 patients who did not have an abnormality in CFH, CFI, MCP, THBD or C3, selected for having either persistently low serum C3 levels (n=40) or a very severe clinical presentation (ESRF or death) (n=8). Selection criteria for patients’ screening were based on previously reported findings (1). A novel heterozygous mutation was found in a patient with sporadic aHUS (fig.1D).
The first 48 consecutive patients (37 sporadic, 11 familial,) who did not carry mutations in CFH, CFI, MCP, C3 or THBD nor anti-CFH autoantibodies were also screened for new candidate genes encoding other complement regulators including CD59, CLU (clusterin), OPN (osteopontin), VSIG4 (CRIg), VTN (vitronectin), C1-inh (C1-inhibitor) 


(2) ADDIN EN.CITE , and CFP (properdin), which stabilizes the alternative pathway C3 convertase (3). No variants were detected in CD59, CLU, OPN, VSIG4, while in C1-inh we found 3 different mutations in two Caucasian patients with sporadic aHUS (A1283T causing the K342N aminoacid change and C196T causing the A2V change) and in a healthy control (G1288A; R344H). These mutations do not alter C1-inhibitor levels and activity (webtable 4). A hemizygous CFP mutation (G895A, D299N) was found in another Caucasian patient with sporadic aHUS. However further studies are needed to functionally characterize these variants. 

Analysis of clinical data

Clinical data on aHUS onset, short and long term outcomes, outcome of transplantation and response to plasma were retrieved from the data-base of the Registry in which clinical data of patients have been periodically updated (at least once a year) by contact with referring clinicians.

References

1. Goicoechea de Jorge, E, Harris, CL, Esparza-Gordillo, J, Carreras, L, Arranz, EA, Garrido, CA, Lopez-Trascasa, M, Sanchez-Corral, P, Morgan, BP & Rodriguez de Cordoba, S: Gain-of-function mutations in complement factor B are associated with atypical hemolytic uremic syndrome. Proc Natl Acad Sci U S A, 104: 240-5, 2007.

2. Nielsen, EW, Waage, C, Fure, H, Brekke, OL, Sfyroera, G, Lambris, JD & Mollnes, TE: Effect of supraphysiologic levels of C1-inhibitor on the classical, lectin and alternative pathways of complement. Mol Immunol, 44: 1819-26, 2007.
3. Kemper, C & Hourcade, DE: Properdin: New roles in pattern recognition and target clearance. Mol Immunol, 45: 4048-56, 2008.

Legends to webfigures

Webfigure 1. Age at onset.

The histograms show the distribution of patients according to the ages at onset in the different groups.

Webfigure 2. Pedigree of family #001 with a heterozygous G3717A mutation causing a R1215Q change in CFH. 

Three subjects in the third generation developed HUS in infancy and two of them died of the disease. The father and the paternal grandfather are carriers of the same mutation. The father (57 years of age) is unaffected at present. The paternal grandfather was healthy until the age of 83, when he developed HUS after pneumonia and died several days later. No mutation in other aHUS associated genes is present in any subject of the family. On the other hand the affected child is TT homozygous for both CFH predisposing polymorphisms in the promoter and SCR16, while his father and grandfather are heterozygous, which could have contributed to determine the earlier disease onset in the third generation.. 

Webfigure 3. Percentages of events (ESRF or death) in aHUS patients according to the position of CFH mutations.

The percentages of CFH-mutated subjects in SCRs1-19 and SCR 20 with adverse events are shown. Panels A and B: overall, only children, only adults; Panels C and D: overall, only familial, only sporadic.

Panel A and C: percentage of subjects with events in the presenting episode according to the position of CFH mutations. Panel B and D: percentage of subjects with events within 3 years after onset according to the position of CFH mutations.

Total number of patients with CFH mutations affecting SCR1-19: overall: 14; children: 7, adults: 7; familial: 2; sporadic: 12. CFH mutations affecting SCR20: overall: 51; children: 31; adults: 20; familial: 33; sporadic: 18.

Webtable 1. Sporadic aHUS patients without mutations carrying the rare CFH variants C-257T and/or E963D.

	Analyzed polymorphism:

Screened subjects:
	C-257T

n=103
	E936D

n=110
	C-257T and/or E936D 

n=113

	Rare variants:
	CT / TT
	ED / DD 
	CT / TT and/or ED / DD 

	Idiopathic (n=79)
	44/74 (59%)
	26/79 (33%)
	49/79 (62%)

	Malignancy and cancer chemotherapy (n=1)
	1/1 (100%)
	0/1 (0%)
	1/1 (100%)

	De novo post-transplant HUS (n=8)
	2/5 (40%)
	1/7 (14%)
	2/8 (25%)

	Malignant hypertension (n=12)
	8/11 (73%)
	4/11 (36%)
	8/12 (67%)

	Pregnancy-related HUS (n=7)
	4/6 (67%)
	1/7 (14%)
	5/7 (71%)

	Systemic disease (n=2)
	0/2 (0%)/
	0/1 (0%)
	0/2 (0%)

	Glomerulopathy (n=4)
	1/4 (25%)
	1/4 (25%)
	1/4 (25%)

	Overall (n=113)
	60/103 (58%)
	33/110 (30%)
	66/113 (58%)


Webtable 2. Underlying glomerulopathy 

	Patient
	Renal disease
	Mutated gene

	S863#262
	MPGN *
	CFH

	F215#010
	MPGN °
	CFI

	R086#114
	MPGN I
	C3

	S888#282
	MPGN 
	CFP

	R070#066
	MPGN 
	/

	S656#200
	Nephrotic Syndrome 
	/

	S022#098
	Mesangioproliferative GN 
	/

	S890#286
	Mesangioproliferative GN 
	/

	S006#069
	Membranous GN 
	CFH


MPGN: primary membranoproliferative glomerulonephritis (type not available in 4 patients)

GN: glomerulonephritis

*This patient experienced two relapses of HUS complicated by ESRF in the former and by primary pulmonary hypertension, in the latter. The patient died because of irreversible pulmonary complications. 

°Familial case



Webtable 3. Outcome of the first episode of aHUS and at 3 years after onset. 

	
	Mutation:
	CFH*
	CFI
	C3
	THBD
	MCP
	CFH antibodies
	None

	
	
	Overall
	Children (≤18y)
	Adults (>18y)
	Overall
	Children (≤18y)
	Adults (>18y)
	Overall
	Children (≤18y)
	Adults (>18y)
	Overall
	Children (≤18y)
	Adults (>18y)
	Overall
	Children (≤18y)
	Adults (>18y)
	Overall
	Children (≤18y)
	Adults (>18y)
	Overall
	Children (≤18y)
	Adults (>18y)

	Outcome of the 1st episode
	 Total
	62
	37
	25
	10
	4
	6
	12
	6
	6
	13
	12
	1
	17
	13
	4
	8
	6
	2
	128
	71
	55

	
	 Remission
	50% a
	51% d
	48%
	40% a
	50%
	34%
	42% a
	50%
	33%
	54%
	58%
	/
	94%
	100%
	75%
	63%
	67%
	50%
	63%
	70%
	54%

	
	    Complete
	10% a
	11% d
	8%
	30% a
	50%
	17%
	33% a
	50%
	17%
	23% a
	25% d
	/
	88%
	100%
	50%
	25% a
	33% d
	/
	23% a
	31% d
	13%

	
	    Partial
	40%
	40%
	40%
	10%
	/
	17%
	8%
	/
	17%
	31%
	33%
	/
	6%
	/
	25%
	38%
	33%
	50%
	40%
	39%
	41%

	
	 ESRF-Death
	50% a
	49% d
	52%
	60% a
	50%
	67%
	58% a
	50%
	67%
	46%
	41%
	100%
	6%
	/
	25%
	37%
	33%
	50%
	37%
	30%
	45%

	
	    ESRF
	31%
	19%
	48%
	60% a
	50%
	67%
	58% a
	50%
	67%
	15%
	8%
	100%
	6%
	/
	25%
	37%
	33%
	50%
	33%
	27%
	43%

	
	    Death
	19% b
	30% e
	4%
	/
	/
	/
	/
	/
	/
	31% b
	33%
	/
	/
	/
	/
	/
	/
	/
	4%
	3%
	2%

	Outcome at 

3 years
	 Total
	64
	38
	26
	10
	4
	6
	12
	6
	6
	13
	12
	1
	17
	13
	4
	8
	6
	2
	119
	67
	49

	
	 Remission
	23% a, b
	26% d, e
	20%
	40% a
	50%
	34%
	33% a
	50%
	17%
	46%
	50%
	/
	94%
	100%
	75%
	37% a
	50%
	/
	50% a
	58%
	41%

	
	    Complete
	4% a
	5% d
	4%
	30% a
	50%
	17%
	33% a c
	50% f
	17%
	23% a
	25% d
	/
	88%
	100%
	50%
	12% a
	17% d
	/
	18% a
	24% d
	10%

	
	    Partial
	19%
	22%
	16%
	10%
	/
	17%
	/
	/
	/
	23%
	25%
	/
	6%
	/
	25%
	25%
	33%
	/
	32%
	34%
	31%

	
	 ESRF-Death
	77% a, b
	73% d, e
	80%
	60% a
	50%
	66%
	67% a
	50%
	83%
	54%
	50%
	100%
	6%
	/
	25%
	63% a
	50%
	100%
	50% a
	42%
	59%

	
	    ESRF
	53% a
	38%
	76%
	60% a
	50%
	66%
	67% a
	50%
	83%
	23%
	17%
	100%
	6%
	/
	25%
	63% a
	50%
	100%
	43% a
	36%
	53%

	
	    Death
	23%
	35% e
	4%
	/
	/
	/
	/
	/
	/
	31% 
	33%
	/
	/
	/
	/
	/
	/
	/
	7%
	6%
	6%


Complete remission is defined as normalization of both hematological parameters (Ht>30%; Hb>10g/dL; LDH<460U/L; plts>150000/microL) and renal function (s-creatinine<1.3mg/dL).

Partial remission is defined as normalization of hematological parameters with renal sequelae (chronic renal failure and/or proteinuria>0.2g/24h).

* Includes also 2 patients with CFH mutations and CFH autoantibodies and 3 patients with CFH/CFHR-1 hybrid gene.

a p<0.0024 as compared with patients with MCP mutations (overall).

b p<0.0024 as compared with the group without mutations (overall). 

c p<0.0024 as compared with patients with CFH mutations (overall).

d p<0.0024 as compared with patients with MCP mutations (children).

e p<0.0024 as compared with the group without mutations (children).

f p<0.0024 as compared with patients with CFH mutations (children).

All p values were computed using Bonferroni’s correction for multiple tests.

/ = 0%

Webtable 4. Complement profile of subjects with and without C1-inh mutations.

	
	C1-inh mutation
	C1-inh f(x)

(70-130%)
	C1-inh Ag

(70-130%)
	C3c

(70-130%)
	C4

(60-140%)
	C1q

(70-130%)

	F145#042
	K342N
	129
	130
	74
	127
	95

	Mutated control
	R344H
	89
	93
	74
	74
	93

	Non mutated control 1
	/
	95
	97
	72
	127
	96

	Non mutated control 2
	/
	105
	107
	78
	92
	104


f(x): function

Plasma C1-inh f(x) and C1-inh Ag were measured with Nor Partigen C1-inh Ag and activity kits (Dade Behring, Deerfield, USA). Normal ranges are between brackets. C3c: serum marker of C3 activation.

For the other patient carrying the A2V (C196T) mutation, serum and plasma were not available for complement profiling.

