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2. Abstract

Project Code: MRG5380152

Project Title: Genetic susceptibility for diabetic nephropathy in type 2 diabetes patients

Investigator:
Dr. Pisut Katavetin
Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn

University

E-mail Address: pkatavetin@yahoo.com

Project Period: 2 years

Abstract: Diabetic nephropathy is leading cause of dialysis-dependent end-stage renal
disease (ESRD). Genetic susceptibility for diabetic nephropathy in type 2 diabetes
patients has not been clearly defined. HIF1A gene regulates cellular hypoxic response
and is likely to play a major role in diabetic kidney injury. We, therefore, examined the
missense single nucleotide polymorphism of HIF1A gene (rs11549467) in ESRD
patients. There was no mutant allele of rs11549467 in non-diabetic ESRD while eleven
percent of diabetic ESRD had heterozygous mutation of rs11549467. Previous report
showed that patients with diabetes had similar mutant allele frequency of rs11549467 to
patients without diabetes. Therefore our data suggested that the mutant allele of
rs11549467 may provide protection against non-diabetic ESRD but may enhance risk of
diabetic ESRD. In conclusion, the mutant allele of rs11549467 might associate with
susceptibility for diabetic nephropathy. Further studies to investigate this potential

association should be performed.

Keywords: diabetic nephropathy, genetic susceptibility, HIF1A



3. Executive summary

We examined the missense single nucleotide polymorphism of HIF1A gene
(rs11549467) in ESRD patients. There was no mutant allele of rs11549467 in non-
diabetic ESRD while eleven percent of diabetic ESRD had heterozygous mutation of
rs11549467. Our data suggested that the mutant allele of rs11549467 may provide

protection against non-diabetic ESRD but may enhance risk of diabetic ESRD.
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Case-control study
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5.2.2 nginawailunsaaiiangtlad e (Inclusion criteria)

1) Control
. ;jﬂaUIiﬂVL@]L’%éj%’ﬁ:%ﬁg@ﬁﬂU%ﬁumﬁ'ﬂmﬁaUmiﬁwvlmmd‘*ﬁaaﬁaa
9. aTd ng
A. 3153nN71 35 1
3. ldflsawnnann
2) Case
. g}”ﬂ’;UIS@VL@]L‘%ﬁ]%’ﬁ:ﬂ:igﬂﬁﬂUs'fia%'ums%'ﬂwwﬁslm'sﬁwo"lmmo‘*ﬁaaﬁm
2. e ng
A. 3153nN71 35 1
3. Alsannnu

5.2.3 nggmmsnﬂumm‘”@g}/”ﬂwaanmnmiﬁnm (Exclusion criteria)
n. Alsa laaniay (glomerulonephritis)
a A = .
2. §lsanaaaidanuadvadladu (renal artery stenosis)
. AN122AUNLLIBII (liver cirrhosis)

3. innseaLma HIV

5.3 MIFILNAUAZAITIA (Observation and measurement)
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5.3.2 MIFNANLOBLOINLAON
fiuseghadaaananmaiaslasldnasaiuidaandansasnwnudaives

|89 (ethylenediaminetetraacetic acid, EDTA) wn lianunsaanadtania laniel 1
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ADUAWIFDNTILVIADDNTLAIUKIWNI hypoxia-inducible factor pathway lagazins
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v A A . L. A {
N92UIWNNT hydroxylase a4 HIF-10L L&LAANTEUIRNNTLAY ubiquitin B9 HIF-10L N3l
. age ' 1 dl 1 a (=3 A
ubiquitin aznasiaaslay proteasome daulunizilifeandianfazlifinszuiuns
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ANARINANT Uwﬂawuqﬂiswﬁﬁﬂwﬁluﬂﬂsﬁﬂwﬁﬁ A9 rs11549467 Taiilu
missense mutation (G \WauuLilu A) aglu exon 2838 HIF1A Taolisdu HIF-10 gis
97N mutant allele Va9 rs11549467 323l amino acid luduniaN 588 azilasuulasann
alanine 11u threonine (A588T) T9iimsAnm lunaaanaaastinguin mutant allele
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AINAIILNUNIINIZQUVBY hypoxia-inducible factor pathway nanduanunannany
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5.3.5 nM3ewIth Endogenous erythropoietin effect
Endogenous erythropoietin effect (EndoEPO) fMurmlaanszau hemoglobin Tu

\HDALAZVUNA recombinant human erythropoietin (tHUEPO) 9 béi5u Imﬂ‘ﬁ'@m:

EndoEPO (unit/wk) = [Hemoglobin (g/dL) *2,000] — rHUEPO dose (unit/wk)

A ¥y , A | ' L. o
Tagasiasagunauadzanimnauinisnauauasde erythropoietin lunsasng
WalRaauadliuaned19nu wazaasld erythropoietin U521t 20,000 unit/wk 3992

RIUNTDINBITEAU hemoglobin ‘let/szanms 10 g/dL

5.3.5 MyIATIHTBYA
o = a A Y o o Ada @
Mmadisufisuanudvesansazmaugnawluamadasndlsawwnuiy
anaaunsn iillsawnu lagld Fisher's exact test uae Chi-square test N3

\Wisuiisuedafovad parameters @19 9lurin 2 nqulasld Student's t-test
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garhoiiiasnnlinlalugihoiwwnu audn 22 nolialaGeinzezgarioiiassin
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@13197 1 TayaiugurasiholialaFefzezgarodiiumsinmdisnssilans
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FaINDINLAAIINLLIWINWILAE b LU

Diabetic ESRD Non-Diabetic ESRD

g (1) 61.949.5 52.2+13.7
LNARTYY (%) 29 59
iwiin @lansw) 65.9+15.3 53.749.5
FINGI (LTUALNAT) 164.1+9.5 160.1+7.9
Systolic Blood Pressure (mmHg) 160.2+28.3 147.1£31.6
Diastolic Blood Pressure (mmHg) 84.2+19.6 92.1+14.1
BUN (mg/dL) 47 1£17.2 47.7+13.6
Creatinine (mg/dL) 7.59+3.26 9.42+2.65
Fasting Plasma Glucose (mg/dL) 123.6144.4 82.8+23.1
Uric acid (mg/dL) 6.66+1.22 6.78+1.59
Albumin (g/dL) 3.53+0.48 3.75+0.52
Hemoglobin (g/dL) 11.04+2.06 10.33+2.24

6.2 ANHITRWTNITNYDIAMNRAINAALNNINUTNITN rs11549467

HANIATIAAN BOALHUTNTTNVBIANMAURAINARILNWNUTN TN 1511549467 Tu
Q"ﬂaUB@VL@L‘%ya%‘ai:yzq@ﬁw%ﬁumﬁﬂmﬁaﬂﬂ’]iﬁ’m"l,@]maﬁaaﬁaoﬁaﬁ% 5’ nuclease
method lagld Tagman Pre-Designed SNP Genotyping assays WA b StepOneTNI
Software v2.2 Waz Tagman Genotyper v1.2 IumﬁLﬂi’]zﬁﬁagaé’ﬂumzﬁugmmLLam
Iugﬂﬁ 1

;jﬂwﬁ"l,sjﬁ mutant allele VAN IERY LIV wild type allele (Allele 1 FAM =
G allele) YT ﬁ’m;&’ﬂ’mﬁﬁ heterozygous mutation ﬁ]zﬁﬁ”’aé@mﬂmmaa wild type allele

(Allele 1 FAM = G allele) LLazé'mutyﬂm"uad mutant allele (Allele 2 VIC = A allele)



204
191
181
171
161
151
141

131

1.2 4
1.1
1.0

094 L ]

Allele 2 FAM ()

0.8
0.7
06
05
04
031
021
011
00’

0.0 0-1 0:2 0‘.3 0:4 0‘.5 DG 0-1-; DB 09 .1 :D Il 1 -2 I‘:3 1 .4 I‘_i 1 -E 1 :? 1 -8 1 :9 20
Allele 1 VIC (-)
;sﬂﬁ 1 W&®A3 Allelic discremination plot U84 rs11549467. Allele 1 VIC L&®4 mutant (A)

allele & Allele 2 FAM L@ wild type (G) allele

WUNINABNUTUUL heterozygous Ndunib rs11549467 lugjiholyalaFads

[y A o o o o ' ) vy a = .
sepzgaedssumsnmadisnssslantestias ldsauaz 6 Aaidlu minor allele
frequency 7088z 3

laswu i ldfimanaoiuindunits rs11549467 was TugiholsalaFaize:

v dl 1 vV A U dl = 6

gavhaf lildiiaanlalaludihoiwmnu lwaneinonnaiswuiuuy heterozygous
fisfanar 11 lugiholialateinzuzgaroiiiaanlalalugihownnim @319 2)
atingl9na m’mLmn@hwaammﬁ‘luminmﬂﬁuﬂugﬂaaﬁoaaamju"l&iﬁas:é’uﬁﬁ

wURAUNIEDA

A137191N 2 é‘ﬂwmzﬁugﬂﬁmaamnwmn%mmmaﬁugﬂssw rs11549467

Diabetic ESRD Non-Diabetic ESRD p value
Genotype 0.25
GG 25 22
GA 3 0
Allele 0.25
G 53 44
A 3 0

p value by Fisher's exact test



6.3 mmﬁamﬁﬂué’ﬂwﬁﬁﬁué’ﬂmﬁlﬁﬁ mutant allele 289 rs11549467

;jﬂ’;slﬁlﬁ mutant allele V83 rs11549467 (heterozygous mutation, GA) lsifianw
me@'waﬂwaﬁﬁfméwﬁtymoaﬁaﬁ'uQ’ﬂfmﬁvl,&iﬁ mutant allele V84 rs11549467 (wild type,
GG) (a3197 3)

13190 3 mmﬁﬂmﬁﬂugﬂwﬁﬁﬁugﬂwﬁ%jﬁ mutant allele U84 rs11549467

rs11549467 GA (Mutant) GG (Wild type)

g (1) 66.4+14.1 57.1£12.3
LNARTYY (%) 0 55

iwin @lanw) 63.749.3 60.3+14.7
d’mga (LTUALNAT) 164.3+4.0 162.5+9.2
Systolic Blood Pressure (mmHg) 152.0+14 .4 154.6+31.0
Diastolic Blood Pressure (mmHg) 79.3£7.0 88.2+18.1
BUN (mg/dL) 48.7£13.3 47.3+15.9
Creatinine (mg/dL) 5.75+4.85 8.56+2.97
Fasting Plasma Glucose (mg/dL) 151.3176.6 102.7+£38.0
Uric acid (mg/dL) 7.33+0.06 6.67+1.42
Albumin (g/dL) 3.83+0.46 3.60+0.51
Hemoglobin (g/dL) 11.97+2.18 10.66+2.14

agnalsniany mé'al,nm’j’mjﬂmﬁﬁ mutant allele V89 rs11549467 32i32AL
hemoglobin 1m§a@§\mdwjﬂwﬁvlsjﬁ mutant allele V89 rs11549467 113 s]ﬁpj’ﬂwﬁﬁ
mutant allele 284 rs11549467 163U recombinant human erythropoietin (rHUEPO) Tu
YU LNIN (gﬂﬁ' 2) wiranuuanasaanaaz lilinaiawneaia udriniinen
hemoglobin Laz-1u1a81 erythropoietin ﬁiﬁ%’uag}imﬁwmmﬁaﬂiuﬁu endogenous
erythropoietin effect (endoEPO) LLﬁawuiﬂgﬂw@:ﬂwﬁﬁ mutant allele U84 rs11549467
§ endogenous erythropoietin effect gdﬂd’wjﬂwﬁvlﬂﬁ mutant allele U839 rs11549467

adINREEATINIIEDA (p < 0.01)



Unit/Wk
25,000 -

*

O GG (wild type)
20,000 1 mga (mutant)

15,000

10,000

5,000 -

rHUEPO endoEPO

;sﬂﬁ 2 LRI WIAVBILT recombinant human erythropoietin (rHUEPO) ﬁvlﬁ%/mm:
endogenous erythropoietin effect (EndoEPO) Aldnmyswao Iu;jﬂ’s andnaslaf
mutant allele U843 rs1159467 (* p< 0.01)
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