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Influence of VEGF Genetic Polymorphism on Peritoneal
Solute Transport in Pediatric Dialysis Patients
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Purpose : Genetic and clinical factors can influence the permeability of the peritoneal mem-
brane. The peritoneal equilibration test (PET) is helpful in measuring peritoneal permeability
in peritoneal dialysis (PD). We investigated the influence of genetic polymorphism of vas-
cular endothelial growth factor (VEGF) on the PET parameters.

Methods : Pediatric patients who underwent PET within 12 months of initiating PD at Seoul
National University Children’s Hospital and Samsung Medical Center were selected. The
patients with positive history of peritonitis before PET were excluded. The VEGF —2578C/
A, —14978T/C, —1154G/A, —634G/C, and +936C/T single—nucleotide polymorphisms were
genotyped.

Results ¢ The mean 4—hour dialysate—to—plasma ratio for creatinine (D/P creatinine) and
the mean 4—hour dialysate glucose to baseline dialysate glucose ratio (D/Do glucose) were
0.56%0.13 and 0.43%0.11, respectively. The patients with haplotype CTGGC showed higher
4—hour D/P creatinine (0.6740.12 vs 0.50%£0.09, P=0.007) and lower 4—hour D/Dy glucose
(0.35+0.12 vs 0.47£0.08, P=0.037) than those without haplotype CTGGC.
Conclusion : The VEGF genetic polymorphism may influence the peritoneal solute tran-
sport. (J Korean Soc Pediatr Nephrol 2010;14:166—173)
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A 2] 621 Aol Huke] &40l 547 VEGF SNP

1,050—1,150 mL=& 10%) A F4315ch ¢
o] B AF = OAIZIO R ko] 44)7F Fet B
AFAZIIL AR 0, 2, 4A 7t HulExjalo] 5
3} Aot dS St AR 241Kt dF
T3 Adoteds ST SAHEUES ©l
sto] i EA=9] 4ATF FA /% AwofE
H](D/P creatinine) % 4A17F 524 0/0A7F &

5% 8)(D/ Dy glucose) & TF-8F5iT).

b
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3) VEGF XXl Cidd 2

VEGF —2578C/A, —1498T/C, —1154G/A,
—634G/C, +936C/T F484F th3A H-915 e
2 3I%iE 22 gl wEAof|A genomic DNAE
Wol VEGF #3A}F —2578C/A, —14978T/C,
—~1154G/A, —634G/C, +936C/T2] t}&4 7]
MAE TS A7 SEA7] 8 A=
AREsEe] SN (polymerase chain reac-
tion, PCR) & Al3at3lck(Table 1).

—2578C/A, +936C/TE] FFainkgoli= DNA
polymerase® Takara Taq'™ (TaKaRa, Otsu,
Shiga, Japan) & AR&-8F31aL —1498T/C, —1154
G/A, —634G/CY FHaANgel= Takara La
Tag™ (TaKaRa, Otsu, Shiga, Japan) & A3}
Sltt. —2578C/A, +936C/ T2 F3taint-e-2 ge-

nomic DNA 50 ng, AF-A12A 9} sHEA A 242}
10 pM, 10X PCR buffer 2 uL, 25 mM MgCl. 1
ul, 2.5 mM dNTP 1 pL, 1 unit Tag DNA poly-
merases 2al 20 uL9] RES-E-Aelx AJgYsl3iTt
—1498T/C, —634G/C] FF A AN genomic
DNA 50 ng, d5F-AEHA| eF sHF-AEA] 242} 10 pM,
2X GC PCR buffer I 10 uL, 2.5 mM dNTP 4 uL,
1 unit Tag DNA polymerase= Y1 20 ul.2] vk
SENNA Al —1154G/AE genomic
DNA 50 ng, 3F-AEA e} sH-AEHA] 2H2F 10 pM,
2X GC PCR buffer 1T 10 uL, 2.5 mM dNTP 1
ul, 1 unit Tag DNA polymeraseE €1 20 ul
o] REg-g-oel|x] AJg3ISITY.

—2578 C/AS}t —1498T/C2] Wk-&-x12 3\t
SF7100M WA 94C oA 53 MAAAIZ L o] %
94°CellA] 30&3F W4, 57CellA 30&3F A%
9, 2831 72°CellA] 30&3F Aldshs A oR 35
F715 MBS - mpx| )y F7]o = 727CelA 5
b Ttk —1154G/A, —634G/C, +936 C/T<]
739 APEA-S 247+ 60°C, 537C, 58Cellq 30%
1k AlEYEte] 355715 Alaskelth

VEGF —2578C/A, —1498T/C, —1154G/A,
—634G/C, +936C/T 9] PCR A= 247} Bgl 11,
BstU I, Mnl I, Nla III, BsmF I #|$F& 4 (New

Table 1. VEGF Polymorphism Primer Sequences Used in This Study

Region Nucleotide sequences of primers
—2578C/A Forward 5"—ACCTAGCACCTCCACCAAAC-3"
Backward 5'—CCCATCCCATTCTTGCATATAG-3"
—1498T/C Forward 5 =TGTGCGTGTGGGGTTGAGCG—-3"
Backward 5'-=TACGTGCGGACAGGGCCTGA—-3"
—1154G/A Forward 5'=CCTGCTCCCTCCTCGCCAAATG-3"
Backward 5'-GCGGGGACAGGCGAGGCTC-3"
-634G/C Forward 5'=GCTTGGGGAGATTGCTCTAC-3"
Backward 5=GTCTGTCTGTCCGTCAGCG—-3~
+936C/T Forward 5'—=CAGGGTTTCGGGAACCAG—-3~
Backward 5'—-TGGGTGGGTGTGTCTACAGG—3~

Abbreviation : VEGF, vascular endothelial growth factor
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England Biolab, Berverly, MA, USA) & o]&-3a}
o] —2578C/A, —1154G/A, +936C/Tx 37Cel
A, —1498T/C 60°CellA 8AIZE o4 REGAIH
31, —634G/Ci= 65CollA] 3A7F &< REEAIZITH
olE oEJt]% BErlo]= (ethidium bromide) &
X3 2.5% op7FE = Al (agarose gel) oA Z7]
JEslo] A4 slelld DNA 2H =715 #3238
Ak Asta o] o3l Aok o] DNA A3 o]
of wpebx FHAAEE 7)ESIT

4) SHEM

AEWU T FrE RS HAE TSI SAA
FAoll= SPSS (version 12.0 for Windows) &
AR, FoaE 0.05 Rk W BAA o =R
Fregt Ao stk A EEY 5 E
ArE Aghe] Al Spearman AYHEAS
Algate] EASaL A e vl P el w
2} 7} ko] Bl AL A3gke] xloli= Mann—
Whitney U test 3= Kruskall-Wallis testE A}
&3] ATk

ul—iig S

2 a
1. Oy &xtel 7|2 §4

sl 5 21 o Uxh= 9, ofx=

344,54, AFHAAL 0.96
+0.32 m", HIEFHAL A A7) BEHEA A
25 2422104, BB aAbel] AR HuE
Aol o] Buli= 1091436 mL/m” o]t} T A1
Ao NAAZ O 7= may BAA VA AsE
67, 973 AWZF 27, 7]ek 7o) AL 1 8
AlErgo] 67go)Th

th #x1=2] 4A13F D/P creatinine< 0.56+
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0.13, 4A13F D/Dy glucoset= 0.43+0.11°]0t}. 4
A1ZF D/P creatinine 3 9% (Spearman's rho=
—-0.14, P=0.559), AZHAZA (Spearman's rho=
—0.04, P=0.876), g A el AR&-E A
Ao BukE ol Z29lak(Spearman's rho=—0.24,
P=0.302), 59 Hg A} Al d7pA] FekEA
717 (Spearman's rho=0.39, P=0.080) A}o]e]
= Y AT e gkskth

3. VEGF RZIXt Ciddat 59 EH0ISY

VEGF —2578C/A$} —1498T/Ce] -3} t}4
d A A¥} VEGF 2578 C allele®} —1498 T
allele, VEGF —2578 A allele®} —1498 C allele
o] B AX3lod 100% AdH o] Stk VEGE
Aol upe} 4417 D/P creatinine¥} 4A]3F
D/Do glucose®] -5 vlwstls W B 5414
oF Fogk zatol= gAUtH(Table 2).

VEGF #37 vh&/del hgh wjeA1 e Rss
Phase X213 (version 2.0)& o|&3l] 313
th 5% o] RIeE 7H = vl E7e HiAlE
sR1si L w41 2) RIE=E CTGGC 21%, CTGCC
45%, CTCGT 12%, ACAGC 19%3it}. vi5=A19
of] W} 4A]17F D/P creatinine® 4417t D/Dy glu-
cose? Hitg vlwslGlE wf v CTGGCE] ©]
FATA B FFHLARJD A7 v CTGGC
= 7HAA] 92 9ol uls] 447t D/P creatinine
(0.67£0.12 vs 0.50£0.09, P=0.007) I3k
Al =9kl 4413 D/Dy glucose (0.35£0.12 vs
0.4740.08, P=0.037) = 25t w3kth(Table
3).
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Table 2. Peritoneal Transport Characteristics of Patients with Different VEGF Genotypes

Genotype Number 4hr—D/P creatinine P —value 4hr—D/Do glucose P —value

—-2578 C/A CC 13 0.59+0.15 0.311 0.39+0.12 0.051
CA 8 0.51+0.06 0.48+0.05

—1498 T/C TT 13 0.59+0.15 0.311 0.39£0.12 0.051
TC 8 0.51+0.06 0.48+0.05

—-1154 G/A GG 12 0.61+0.14 0.102 0.39£0.13 0.055
GA 9 0.50+0.06 0.48+0.05

-634 G/C GG 4 0.60+0.12 0.208 0.41+0.12 0.728
GC 9 0.59+0.14 0.40+0.12
CcC 8 0.50+0.11 0.46%+0.10

+936 C/T CcC 16 0.58+0.14 0.215 0.41+0.12 0.283
CT 5 0.50%£0.05 0.47+0.09

Abbreviations : VEGF, vascular endothelial growth factor; 4hr—D/P creatinine, 4 hour dialysate—
to—plasma ratio for creatinine; 4hr—D/Do glucose, 4 hour dialysate glucose to baseline dialysate

glucose ratio

Table 3. Peritoneal Transport Characteristics of Patients with Different VEGF Haplotypes

Haplotype* Number 4hr—D/P creatinine P —value 4hr—D/Do glucose P —value
CTGGC (+) 7 0.6740.12 0.007 0.35+0.12 0.037

CTGGC (-) 14 0.51£0.09 0.47+0.08

CTGCC (+) 15 0.5640.14 0.640 0.42+0.12 0.533

CTGCC (-) 6 0.57+0.11 0.44+0.11

CTCGT (+) o 0.50+0.05 0.215 0.4740.09 0.283

CTCGT (-) 16 0.58+0.14 0.41+0.12

ACAGC (+) 8 0.51+0.06 0.311 0.48+0.05 0.051

ACAGC () 13 0.59+0.15 0.39+0.12

"—9578C/A, —1498T/C, —1154G/A, —634G/C, +936C/T

Abbreviations : VEGF, vascular endothelial growth factor; 4hr—D/P creatinine, 4 hour dialysate—
to—plasma ratio for creatinine; 4hr—D/Dg glucose, 4 hour dialysate glucose to baseline dialysate

glucose ratio
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=22 B9 (promoter region) ol 2x3F —2578
C/A, —1498T/C, —1154G/A, 5" v]AA} 39 (5" -
UTR) ol 1A% —634G/C, 3mAA 59 (3" -
UTR) ol 3% +936C/TZ =5 thsl 7FA] St
o] 7k-d] VEGF —2578C/A%}t —1498T/Ce] tiH
FARZE 242 Axte]o] ddek ekt VEGF -
AxF @A) AREAE A e A=
VEGF —2578C/A8} —1498T/C7} Caucasian=
=2 Jinkage disequilibrium (r*=0.968)< X4
©m African American< U Y2 linkage dise-
quilibrium (r*=0.587)& ¥o]al ATt 16].
VEGF 32 tha@Ado] Huhgdolg/dol 3k
= AEA AHEGS W VEGF —2578C/A,
—1498T/C, —1154G/A, —634G/C, +936C/T
ARp 242re] faAedel wE HeRg AL Avgt
& Fosh Apo|7h BEEA] At et wlgA]
CTGGCY ol84ghAl == waxstael 459
w3 CTGGCE 7HAA & Z-9-5 v gls o
7 kel BERg AL Aughell f-2jgk 2to]7t 9l
At} 71E9 HuEA el A VEGF 34} v
dell A3t ATEE 16285 Uz St Gillerot
S[1319) AF(VEGF —2578C/A, —1154G/A,
+4058G/C) 9} 135%& o= gk Szeto 5[15]
o] A (VEGF —2578C/A, —1154G/A) 7} k.
T AT Brela] 2715 ARl VEGE 4
2F thgAd Atolefli= A AIZE 9IStk Bl Szeto
511519 AolleE 1270€ 5 34 #3831
o] 2 F —2578AA FRAAES 717 A 244
7t D/P creatinine #o] FsHA =718kt &=
—2578CC FAAEE 7 A5 FupEA oA
VEGF mRNA #&o] 71459 9111l VEGF )
LS o ZhaE o] QU o]H 3§k A B VEGF
A vFAd (—2578C/A, —634G/C, +936C/T)
o whe} VEGF7}F At = J=r) thaths v s
[17-19]% 1 E uf HupFEAlelolA VEGF s%
= F7sko] wleA] CTGGCY olFH e e %

FAFAJA B2k vle=Al CTGGCE 7HAA o2
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Z35-ell oAl EutelA VEGF Hd&E
Bk By} o] wA| 9] AAAlE ERlehs bl
o =0 & Aok

Qoksti, @ VEGF 37 thsd =)t §
Aol gA7tell= AdaiA7E BEEA] ekgkot vy
FA BAoME i Al CTGGC FdAeA &=
= O1FHTARN A9 18A ok 5ol vls) Hut
$Ho) 5 &I} =7 AR FF FEE 522
FAE Yo sto] AA HutelA] VEGF Zds

S TYF AT BT RO ARdrh

Lo 2}

5 N BuRAgAje) A Huke] g2lolsAde]
S A= 2Rlo R F34 2213 AH 2glo]
Tt HERE AR BubEA St Huk g7o)
FELEE Fkshs ol -85 FALR, & AellA
= Ao} HUHEA] Sixjol| ] Ul AL AilE o]
gato] I LJIAH(VEGE) &) /312 v
¥} Huk g2o) 5] RIS ATskelth

g 8 A oEtw ooy A AMIAEE Yl
Zrof HEMEA SR} Fofx] Hukqlo] WEo] Gl &
HHEAL AJAFSE 2] 1d ool g AL AlE
A e s sieith. VEGF 34 —2578

C/A, —14978T/C, —1154G/A, —634G/C, +936
C/Te] @ 732 vk 418 Al3ekalal VEGE
AR ThEA G 9} HUE A At A
HHAE EAE3I T

4 3} B FAAE A% A 4N T8
olE]e] F2d/d x| (D/P creatinine) & 0.56+
0.13%03L 4AI7F FA A /OAIZE FA ol 32 =] (D/Do
glucose) & 0.43%0.11%c}. vi5=A] CTGGCE] ©]
FATA =e FFAAIRL A7 vlgA] CTGGC
= 7HAIA 92 3ol Blsl =2 4417 D/P crea-
tinine (0.67£0.12 vs 0.50+0.09, P=0.007) 3}
2 4A1ZF D/Do glucose (0.35+0.12 vs 0.47+
0.08, P=0.037)& Rk
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