SUPPLEMENTARY INFORMATION

Table S1: List of the APOE gene mutations found to be associated with LPG
	Exon
	cDNA
	Proprotein                                Mature protein
	Name
	ApoE phenotype
	APOE genotype
	Ethnic origin
	n. with LPG *
	n. without LPG †
	Suppl. Ref.

	3
	c.61 G>A
	p.(Glu21Lys)                  p.(Glu3Lys)
	-
	E2/E5
	(2(3
	Japanese
	1
	
	1, 3

	3
	c.127 C>T
	p.(Arg43Cys)         p.(Arg25Cys)
	ApoE Kyoto
	E2/E3, E2/E4, E3/E3
	(3(4, (3(3
	Japanese
	6
	1
	2-5, 38

	3
	c.127 C>T
	p.(Arg43Cys)                p.(Arg25Cys)
	ApoE Kyoto
	
	(2(3, (3(3, (3(4
	Chinese
	39
	30
	6, 9, 11, 37

	3
	c.127 C>T
	p.(Arg43Cys)         p.(Arg25Cys)
	ApoE Kyoto
	
	
	Taiwanese
	1
	2
	10

	3
	c.127 C>T
	p.(Arg43Cys)              p.(Arg25Cys)
	ApoE Kyoto
	
	
	European-American
	2
	6
	7

	3, 4
	c.127 C>T   c.742 G>T
	p.(Arg43Cys) + p.(Asp248Tyr) p.(Arg25Cys) + p.(Asp230Tyr)
	ApoE Kyoto +       ApoE Hong Kong
	
	(3(3
	Chinese
	1
	
	8

	4
	c.394 C>T
	p.(Arg132Cys)            p.(Arg114Cys)
	ApoE Tsukuba
	E2/E3
	(3(3
	Japanese
	1
	2
	12

	4
	c.475_483del
	p.(Leu159_Lys161del)      p.(Leu141_Lys143del)
	ApoE Tokyo
	E1/E3
	(3(?
	Japanese
	1
	
	3, 13

	4
	c.477_485del
	p.(Arg160_Leu162del)       p.(Arg142_Leu144del)
	ApoE Maebashi
	E2/E3
	(3(3
	Japanese
	2
	1
	3, 16, 17

	4
	c.477_485del
	p.(Arg160_Leu162del)        p.(Arg142_Leu144del)
	ApoE Maebashi
	E1/E3
	(2(3, (3(3 (3(4
	Chinese
	5
	2
	9, 14, 15, 38

	4
	c.484_492del
	p.(Leu162_Lys164del)       p.(Leu144_Lys146del)
	
	
	
	Chinese
	2
	1
	18

	4
	c.488 G>C
	p.(Arg163Pro)             p.(Arg145Pro)
	ApoE Sendai
	E2/E4 E2/E3
	(3(3         (3(4
	Japanese
	26
	10
	3, 19-26, 38

	4
	c.494 G>C
	p.(Arg165Pro) homozygote    p.(Arg147Pro) homozygote
	ApoE Chicago
	
	(3(3
	Mexican
	1
	
	27

	4
	c.494 G>C
	p.(Arg165Pro)            p.(Arg147Pro)
	ApoE Chicago
	
	
	French
	1
	
	28

	4
	c.494 G>C
	p.(Arg165Pro)               p.(Arg147Pro)
	ApoE Chicago
	
	
	Japanese
	2
	
	38

	4
	c.502 C>G
	p.(Arg168Gly)            p.(Arg150Gly)
	ApoE Okayama
	E1/E2
	(2(2
	Japanese
	1
	
	29

	4
	c.502 C>T
	p.(Arg168Cys)             p.(Arg150Cys)
	ApoE Modena
	
	(2(2
	Italian
	1
	
	30, 31

	4
	c.503 G>C
	p.(Arg168Pro)              p.(Arg150Pro)
	ApoE Guangzhou
	
	(3(3
	Chinese
	4
	1
	32

	4
	c.505_507dup
	p.(Asp169dup)           p.(Asp151dup)
	ApoE Kanto
	
	
	Japanese
	1
	
	38

	4
	c.509 C>A
	p.(Ala170Asp)             p.(Ala152Asp)
	ApoE Las Vegas
	
	
	European-American
	1
	2
	33

	4
	c.520_573del
	p.(Gln174_Gly191del)       p.(Gln156_Gly173del)
	
	E1/E3
	(3(3
	Japanese
	1
	1
	34

	4
	c.527 G>C
	p.(Arg176Pro)              p.(Arg158Pro)
	ApoE Osaka
	
	(2(3
	Japanese
	1
	
	35

	4
	c.527 G>C
	p.(Arp176Pro)               p.(Arg158Pro) 
	ApoE2 Kurashiki
	E2/E3
	(2(3
	Japanese
	1
	
	36

	4
	c.527 G>C
	p.(R176Pro)                  p.(Arg158Pro)
	ApoE Osaka/Kurashiki
	
	(2(2, (2(3, (2(4
	Italian
	3
	5
	PP


PP: present paper; * Number of  mutation carriers with LPG; † Number of mutation carriers without LPG.

Table S2: Number of LPG patients (including those reported in the present paper) and carriers of ApoE mutations without LPG.
	Ethnic origin
	LPG (clinical diagnosis)
	LPG-like                ((2(2 or  (2(3 genotype)
	LPG (with no ApoE mutation)
	LPG (ApoE mutation detected)
	Total LPG
	Carriers of ApoE mutation without LPG

	Japanese
	8
	3*
	-
	44
	55
	15

	Chinese
	2
	-
	18†
	51
	71
	34

	Taiwanese
	4
	-
	-
	1
	5
	2

	US-European
	1
	-
	-
	3
	4
	8

	Mexican
	-
	-
	-
	1
	1
	-

	Jamaican
	1
	-
	-
	-
	1
	-

	Macedonian
	2
	-
	-
	-
	2
	-

	French
	1
	-
	-
	1
	2
	-

	Italian
	1
	-
	-
	4
	5
	5

	Total
	20
	3
	18
	105
	146
	64


*Suppl. Ref. 39, 40; †Suppl. Ref. 41, 42

Table S3: Primers for PCR amplification of APOE gene (coding regions)

	Amplified Region
	Forward Primer
	Reverse Primer
	Size (bp)

	Exon 2
	5’-CTT GGT AAA TGT GCT GGG ATT AGG-3’
	5’-AGT CCC TGA GAG CGT CAA ATC G-3’
	364

	Exon 3
	5’-GGC TCC AAA GAA GCA TTT GTG G-3’
	5’-CCC TCC AAG ACT TAG CGA CAG G-3’
	395

	Exon 4a
	5’-CTG TCT CTG TCT CCT TCT CTC GG-3’
	5’-CTT CTG CTG GTC ATC GGC ATC-3’
	434

	Exon 4b
	5’-GAG GTG CAG GCC ATG CTC G-3’
	5’-GCT TGC AGG CGT ATC TGC TG-3’
	401

	Exon 4c
	5’-CGT CCA GCC GCT ACA GGA G-3’
	5’-GTG TGT CCA GTA TGT GGG CAG-3’
	521


The amplification conditions were: 94 °C for 3 min followed by 94° C for 15 sec/58° C for 30 sec/72° C for 1 min for 33 cycles and a final extension at 72° C for 7 min.

Analyses of other genes (Methods)

In the attempt to find additional sequence variants discriminating among carriers of the ApoE p.(Arg176Pro) mutation the subjects with LPG from those without, we sequenced LPL, APOA5 and GPIHBP1 genes, known to affect TG-rich lipoprotein metabolism, as previously reported [Stefanutti C et al. (2013) Atheroscler Suppl 14: 73-76]. These subjects were also genotyped for the following SNPs: APOC3 –482C>T (rs2854117) [Priore Oliva C et al. (2005) Arterioscler Thromb Vasc Biol 25: 411-417], and LIPC –250G>A (rs2070895) [Bertolini S et al. (2004) Atherosclerosis 174: 57-65], since the rare alleles of these SNPs were found to be associated with increased plasma levels of remnant lipoprotein particles (RLPs) in fasting and postprandial state, by increasing and decreasing the expression of these two genes, respectively [Waterworth DM et al (2000) J Lipid Res 41: 1103-1109; Jansen H et al. (2001) Ann Hum Genet 65: 237-243; Onat A et al. (2011) Clin Biochem 44: 391-396]; APOC3 3238G>C (rs5128), which was found to increase the expression of type III hyperlipoproteinemia [Henneman P et al. (2009) Eur J Hum Genet 17: 620-628] and PPAR( c.484C>G, p.(Leu162Val) (rs1800206), which resulted to be associated with increased plasma concentrations of total and LDL cholesterol, ApoB and ApoC-III [Tai ES et al. (2002) Arterioscler Thromb Vasc Biol 22: 805-810]. Moreover, in the index case of kindred LPG-3 with isolated hypercholesterolemia and found to be a low responder to cholesterol-lowering treatment with atorvastatin, we sequenced LDLR, APOB (exon 26) and PCSK9 genes, known to affect plasma low density lipoprotein levels [Bertolini S et al. (2013) Atherosclerosis 227: 342-348].

Analyses of other genes (Results) 

No sequence variants of LPL, APOA5 and GPIHBP1 genes, including SNPs (LPL: c.106G>A, p.(Asp36Asn), rs1801177 and c.953A>G, p.(Asn318Ser), rs268; APOE5: -1131T>C, rs662799 and c.56G>C, p.(Ser19Trp), rs3135506) affecting TG-rich lipoprotein metabolism were detected in carriers of the ApoE p.(Arg176Pro) mutation. An unexpected finding was the high allele frequency of the LPL rs328 p.(Ser474Ter) in subjects carrying the mutation (0.375), if compared to that found in 20,233 Caucasian control subjects (0.103) [Sagoo GS et al. (2008) Am J Epidemiol 168: 1233-1246]. The LPL p.(S474Ter) was found to be associated with multiple effects of LPL activity, such as: i) increased pre-heparin LPL concentration due to increased LPL mRNA translation; ii) increased conversion of VLDL-1 to VLDL-2, of VLDL-2 to IDL and of IDL to LDL; iii) an increased binding of LPL-mediated uptake of lipoproteins and their remnants to receptors and to heparan sulfate proteoglycans; iv) increased post-prandial clearance of apoB48 containing lipoproteins and v) a reduced expression of LPL by macrophages and consequently to a reduced LPL-mediated uptake of modified lipoproteins by macrophages and smooth muscle cells [Nierman MC et al. (2005) Arterioscler Thromb Vasc Biol 25: 2410-2415; Ranganathan G et al. (2012) Atherosclerosis 221: 143-147; Rip J et al. (2006) Arterioscler Thromb Vasc Biol 26: 1236-1245; Beisiegel U et al. (1991) Proc Natl Acad Sci USA 88: 8342-8346; Lopez-Miranda J et al. (2004) J Clin Endocrinol Metab 89: 4721-4728; Nierman MC et al. (2005) Metab Clin Exp 54: 1499-1505.]. However, since among  ApoE mutation carriers all three LPG patients and three out of five family members without LPG were heterozygous for this variant we can exclude any involvement of this variant with the development of LPG (Table S4). Other genetic variants investigated (APOC3 and LIPC promoter SNPs, APOC3 3238G>C and PPAR( c.484C>G) do not explain the variable phenotypic expression of the ApoE p.(Arg176Pro) mutation (Table S4).       
In the proband LPG-3, with isolated hypercholesterolemia, we did not find functional variants of LDLR and APOB genes, but he resulted to be a heterozygous carrier of the PCSK9 c.2009A>G, p.(Glu670Gly) (rs505151). In several, but not all, studies the presence of this variant (MAF 0.04) [Chernogubova E et al. (2012) Arterioscler Thromb Vasc Biol 32: 1526-1534] was to be associated with a moderate increase of LDL-C levels and with a lower response to treatment with HMG-CoA reductase inhibitors [Peters BJM et al. (2011) Atherosclerosis 217: 458-464]. In this patient the p.(Glu670Gly) gain of function (GOF) variant might have contributed to the hypercholesterolemia and to a resistance to statin treatment.

Table S4: Genomic variants of lipid related genes in ApoE p.(Arg176Pro) mutation carriers with or without LPG and in non-carrier family members.
	Subject
	APOC3 –482C>T (rs2854117)         MAF 0.262
	LIPC –250G>A (rs2070895)         MAF 0.237 
	APOC3 3238C>G    (rs5128)                   MAF 0.098
	PPAR( c.484C>G    p.(Leu162Val) (rs1800206)                MAF 0.025
	LPL c.1421C>G p.(Ser474Ter) (rs328) MAF 0.103
	LPG                       APOE mutation

	Kindred LPG-1

	I.1
	CC
	GA
	CC
	CC (LeuLeu)
	CG (SerTer)
	No

	I.2
	CT
	GG
	CC
	CC (LeuLeu)
	CC (SerSer)
	No LPG        p.(Arg176Pro)

	II.1
	CC
	GA
	CC
	CC (LeuLeu)
	CG (SerTer)
	LPG            p.(Arg176Pro)

	III.1
	CC
	GA
	CC
	CC (LeuLeu)
	CG (SerTer)
	No LPG  p.(Arg176Pro)

	III.2
	CC
	GG
	CG
	CC (LeuLeu)
	CG (SerTer)
	No LPG  p.(Arg176Pro)

	Kindred LPG-2

	I.1
	CC
	GG
	CC
	CC (LeuLeu)
	CC  (SerSer)
	No

	I.2
	CC
	GG
	CC
	CC (LeuLeu)
	CG (SerTer)
	LPG           p.(Arg176Pro)

	II.1
	CC
	GG
	CC
	CC (LeuLeu)
	CC  (SerSer)
	No LPG p.(Arg176Pro)

	Kindred LPG-3

	I.1
	CC
	GG
	CC
	CC (LeuLeu)
	CC (SerSer)
	No

	I.2
	CC
	AA
	CC
	CG (LeuVal)
	CG (SerTer)
	No LPG         p.(Arg176Pro)

	II.1
	CC
	GA
	CC
	CC (LeuLeu)
	CG (SerTer)
	LPG        p.(Arg176Pro)


Table S5: Clinical characteristics of 95 world-wide patients with LPG, 52 males and 43 females (those reported in the present paper are included).
	
	N.
	Mean ( DS
	Range
	Median
	Interquartile range

	Age (years)
	95
	34.3 ( 14.8
	7-77
	35
	23.0-43.0

	Proteinuria (g/d)
	95
	5.03 ( 4.16
	0.3-24
	3.55
	2.08-7.35

	Creatinine (mg/dl)
	95
	1.27 ( 0.67
	0.40-4.80
	1.10
	0.85-1.40

	GFR (ml/min/1.73m2)
	95
	72.6 ( 33.2
	16-165
	70.0
	51.0-84.0

	TC (mmol/L)
	95
	7.00 ( 2.71
	2.77-18.62
	6.23
	5.19-8.06

	non-HDL-C (mmol/L)
	50
	5.41 ( 2.14
	2.77-12.94
	4.91
	3.87-6.10

	HDL-C (mmol/L)
	50
	1.15 ( 0.39
	0.54-2.38
	1.08
	0.85-1.37

	TG (mmol/L)
	95
	3.55 ( 2.12
	0.70-12.76
	3.08
	1.96-4.52

	ApoE (mg/dl)
	78
	15.7( 13.6
	3.8-96.0
	12.0
	8.5-17.0


Table S6: Comparison between index cases with LPG and family members without LPG carrying APOE gene mutations.
	
	LPG patients*
	Family members*
	P

	Sex (M/F)
	7/5
	3/10
	NS

	Age (years)
	38.0 ( 15.2
	39.6 ( 21.5
	NS

	Proteinuria (g/d)
	4.46 ( 2.23
	<0.15
	-

	Creatinine (mg/dl)
	1.23 ( 0.31
	0.74 ( 0.17
	0.0001

	GFR (ml/min/1.73m2)
	63.6 ( 17.9
	97.6 ( 27.5
	0.003

	TC (mmol/L)
	7.00 ( 2.62
	4.15 ( 1.00
	0.001

	non-HDL-C
	5.74 ( 2.65
	2.79 ( 1.10
	0.0001

	LDL-C (mmol/L)
	4.84 ( 2.38
	2.31 ( 0.78
	0.0001

	HDL-C (mmol/L)
	1.25 ( 0.44
	1.35 ( 0.34
	NS

	TG (mmol/L)
	2.42 ( 1.26
	1.26 ( 1.12
	0.004

	ApoE (mg/dl)
	12.6 ( 11.3
	8.3 ( 7.4
	0.05


*APOE mutations [see Suplementary References above reported]: c.127C>T, p.(Arg43Cys) n.2 LPG and 2 non-LPG cases [2, 9]; c.394C>T 8 p.(Arg132Cys) n.1 LPG and n.2 non-LPG cases [12]; c.477_485del, p.(Arg160_Leu162del) n.1 LPG and n.2 non-LPG cases [9]; c.503G>C, p.(Arg168Pro) n.4 LPG and n.1 non-LPG cases [32]; c.520_573del, p.(Gln174_Gly191del) n.1 LPG and n.1 non-LPG cases [34]; c.527G>C, p.(Arg176Pro) n.3 LPG and n.5 non-LPG cases [present paper].

Supplementary references (Table S1 and Table S2)
1. Miyata T, Sugiyama S, Nangaku M, Suzuki D, Uragami K, et al. (1999) Apolipoprotein E2/E5 variants in lipoprotein glomerulopathy recurred in transplanted kidney. J Am Soc Nephrol 10: 1590-1595.
2. Matsunaga A, Sasaki J, Komatsu T, Kanatsu K, Tsuji E, et al. (1999) A novel apolipoprotein E mutation, E2 (Arg25Cys), in lipoprotein glomerulopathy. Kidney Int 56: 421-427.
3. Saito T, Ishigaki Y, Oikawa S, Yamamoto TT (2001) Role of apolipoprotein E variant in lipoprotein glomerulopathy and other renal lipidoses. Clin Exp Nephrol 5: 201-208.
4. Murano T, Matsumura R, Misawa Y, Ozaki H, Miyashita Y, et al. (2002) Interaction of endothelial cells and triglyceride-rich lipoproteins with apolipoprotein E (Arg25(Cys) from a patient with lipoprotein glomerulopathy. Metabolism 51: 201-205.
5. Arai T, Yamashita S, Yamane M, Manabe N, Matsuzaki T, et al. (2003) Disappearance of intraglomerular lipoprotein thrombi and marked improvement of nephritic syndrome by bezafibrate treatment in a patient with lipoprotein glomerulopathy. Atherosclerosis 169: 293-299.
6. Foster K, Matsunaga A, Matalon R, Saito T, Gallo G, et al. (2005) A rare cause of posttransplantation nephrotic syndrome. Am J Kidney Dis 45: 1132-1138.

7. Ronin BH, Roncone D, McKinley A, Nadasdy T, Kobet SM, et al. (2007) APOE Kyoto mutation in European Americans with lipoprotein glomerulopathy. N Engl J Med 357: 2522-2524.

8. Cheung CY, Chan AOK, Chan YH, Lee KC, Chan GPT, et al. (2009) A rare cause of nephrotic syndrome: lipoprotein glomerulopathy. Hong Kong Med J 15: 57-60.
9. Han J, Pan Y, Chen Y, Li X, Xing G, et al. (2010) Common apolipoprotein E gene mutations contribute to lipoprotein glomerulopathy in China. Nephron Clin Pract 114: 260-267.
10. Liao M-T, Tsai I-J, Cheng H-T, Lin W-C, Chang Y-W, et al. (2012) A rare cause of childhood-onset nephrotic syndrome : lipoprotein glomerulopathy. Clin Nephrol 78: 237-240.
11. Wu Y, Chen X, Yang Y, Wang B, Liu X, et al. (2013) A case of lipoprotein glomerulopathy with thrombotic microangiopathy due to malignant hypertension. BMC Nephrol 14: 53.
12. Hagiwara M, Yamagata K, Matsunaga T, Arakawa Y, Usui J, et al. (2008) A novel apolipoproptein E mutation, ApoE Tsukuba (Arg 114 Cys) in lipoprotein glomerulopathy. Nephrol Dial Transplant 23: 381-384.
13. Konishi K, Saruta T, Kuramochi S, Oikawa S, Saito T, et al. (1999) Association of a novel 3-amino acid deletion mutation of apolipoprotein E (Apo E Tokyo) with lipoprotein glomerulopathy. Nephron 83: 214-218.
14. Chen YO, Zhang H, Zhu SL, Zou WZ, Wang M, et al. (2003) A 3-amino acid deletion of apolipoprotein E found in 3 Chinese lipoprotein glomerulopathy patients. Zhonghua Yi Xue Za Zhi 83: 774-777.

15. Zhang B, Liu Z-H, Zeng C-H, Zheng J-M, Chen H-P, et al. (2005) Plasma level and genetic variation of apolipoprotein E in patients with lipoprotein glomerulopathy. Chinese Med J 118: 555-560.
16. Ogawa T, Maruyama K, Hattori H, Arai H, Kondoh I, et al. (2000) A new variant of apolipoprotein E (apo E Maebashi) in lipoprotein glomerulopathy. Pediatr Nephrol 14: 149-151.
17. Hamatani H, Hiromura K, Kobatake K, Yoshida H, Kobayashi S, et al. (2010) Successful treatment of lipoprotein glomerulopathy in a daughter and mother using niceritrol. Clin Exp Nephrol 14: 619-624. 

18. Han HL, Lin S, Sun LS, Zhang P, Zhai DP (2012) Identification of a mutation in exon 4 of apolipoprotein E gene in a family affected with lipoprotein glomerulopathy. Zhonghua Yi Xue Yi Chuan Xue Za Zhi 29: 141-144.
19. Oikawa S, Matsunaga A, Saito T, Sato H, Seki T, et al. (1997) Apolipoprotein E Sendai (Arginine 145(Proline): a new variant associated with lipoprotein glomerulopathy. J Am Soc Nephrol 8: 820-823.
20. Saito T, Oikawa S, Sato H, Sato T, Ito S, et al. (1999) Lipoprotein glomerulopathy: significance of lipoprotein and ultrastructural features. Kindey Int Suppl 71: 37-41.
21. Ishigaki Y, Oikawa S, Suzuki T, Usui S, Magoori K, et al. (2000) Virus-mediated transduction of apolipoprotein E (ApoE)-Sendai develops lipoprotein glomerulopathy in ApoE-deficient mice. J Biol Chem 275: 31269-31273.
22. Hoffmann MM, Scharnagl H, Panagiotou E, Banghard WT, Wieland H, et al. (2001) Diminished LDL receptor and high heparin binding of apolipoprotein E2 Sendai associated with lipoprotein glomerulopathy. J Am Soc Nephrol 12: 524-530.
23. Saito T, Matsunaga A, Oikawa S (2006) Impact of lipoprotein glomerulopathy on the relationship between lipids and renal disease. Am J Kidney Dis 47: 199-211.
24. Ishimura A, Watanabe M, Nakashima H, Ito K, Miyake K, et al. (2009) Lipoprotein glomerulopathy induced by ApoE-Sendai is different from glomerular lesions in aged apoE-deficient mice. Clin Exp Nephrol 13: 430-437.
25. Matsunaga A, Furuyama M, Hashimoto T, Toyota K, Ogino D, et al. (2009) Improvement of nephrotic syndrome by intensive lipid-lowering therapy in a patient with lipoprotein glomerulopathy. Clin Exp Nephrol 13: 659-662. 

26. Toyota K, Hashimoto T, Ogino D, Matsunaga A, Ito M, et al. (2013) A founder haplotype of APOE-Sendai mutation associated with lipoprotein glomerulopathy. J Hum Genet 58: 254-258.
27. Sam R, Wu H, Yue L, MazzoneT, Schwartz MM, et al. (2006) Lipoprotein Glomerulopathy: a new apolipoprotein E mutation with enhanced glomerular binding. Am J Kidney Dis 47: 539-548.
28. Bailly E, Pierre D, Kerdraon R, Grezard O (2013) Lipoprotein glomerulopathy: an exceptional disease in Caucasian people: a French case with apolipoprotein E Chicago mutation. ERA-EDTA 50th Congress [MP336], Istanbul, May 18-21.  

29. Kinomura M, Sugiyama H, Saito T, Matsunaga A, Sada K-E, et al. (2008) A novel variant apolipoprotein E Okayama in a patient with lipoprotein glomerulopathy. Nephrol Dial Transplant 23: 751-756.
30. Russi G, Furci L, Leonelli M, Magistroni R, Romano N, et al. (2009) Lipoprotein glomerulopathy treated with LDL-apheresis (heparin-induced extracorporeal lipoprotein precipitation system): a case report. J Med Case Rep 3: 9311.

31. Magistroni R, Bertolotti M, Furci L, Fano RA, Leonelli M, et al. (2013) Lipoprotein glomerulopathy associated with a mutation in apolipoprotein E. Clin Med Insights Case Rep 6: 189-196.

32. Luo B, Huang F, Liu Q, Li X, Chen W, et al. (2008) Identification of apolipoprotein E Guangzhou (Arginine 150 Proline), a new variant associated with lipoprotein glomerulopathy. Am J Nephrol 28: 347-353.
33. Bomback AS, Song H, D’Agati VD, Cohen SD, Neal A, et al. (2010) A new apolipoprotein E mutation, apoE Las Vegas, in a European-American with lipoprotein glomerulopathy. Nephrol Dial Transplant 25: 3442-3446.
34. Ando M, Sasaki J, Hua H, Matsunaga A, Uchida K, et al. (1999) A novel 18-amino acid deletion in apolipoprotein E associated with lipoprotein glomerulopathy. Kindey Int 56: 1317-1323.
35. Mitani A, Ishigami M, Watase K, Minakata T, Yamamura T (2011) A novel apolipoprotein E mutation, ApoE Osaka (Arg 158 Pro), in a dyslipidemic patient with lipoprotein glomerulopathy. J Atheroscler Thromb 18: 531-535.

36. Tokura T, Itano S, Kobayashi S, Kuwabara A, Fujimoto S, et al. (2011) A novel mutation ApoE2 Kurashiki (R158P) in a patient with lipoprotein glomerulopathy. J Atheroscler Thromb 18: 536-541.
37. Hu Z, Huang S, Wu Y, Liu Y, Liu X, et al. (2014) Hereditary features, treatment, and prognosis of the lipoprotein glomerulopathy in patients with the APOE Kyoto mutation. Kidney Int 85: 416-424. 

38. Saito T, Matsunaga A, Ito K, Nakashima H (in press) Topics in lipoprotein glomerulopathy: an overview. Clin Exp Nephrol.

39. Sakatsume M, Kadomura M, Sakata I, Imai N, Kondo D, et al. (2001) Novel glomerular lipoprotein deposits associated with apolipoprotein E2 homozygosity. Kidney Int 59: 1911-1918.
40.  Karube M, Nakabayashi K, Fujioka Y, Yoshihara K, Yamada A, et al. (2007) Lipoprotein glomerulopathy-like in a patient with type III hyperlipoproteinemia due to E2 (Arg158Cys)/3 heterozygosity. Clin Exp Nephrol 11: 174-179.
41. Chen S, Liu Z-H, Zheng J-M, Zhang X, Li L-S (2007) A complete genomic analysis of the apolipoprotein E gene in Chinese patients with lipoprotein glomerulopathy. J Nephrol 20: 568-575.
42. Zhang B, Liu Z-H, Zeng C-H, Zheng J-M, Chen H-P, et al. (2008) Clinicopathological and genetic characteristics in Chinese patients with lipoprotein glomerulopathy. J Nephrol 21: 110-117. 

