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Detection of SNP of Phospholipase D1 in Children with
Atopic Dermatitis

Su-A Shin, M.D., Shin-Young Park, Ph.D.”, Joo-Whan Cho, M.D.
Joong-Soo Han, M.D., Jae-Won Oh, M.D. and Ha-Baik Lee, M.D.

Department of Pediatrics, Biochemistry”,
Hanyang University College of Medicine, Seoul, Korea

Background : Phospholipase D (PLD) is a widely distributed enzyme that hydrolyzes phos-
phatidylcholine, a major phospholipids in the cell membrane, to form phosphatidic acid (PA)
which acts by itself as a cellular messenger. PLD can also be transformed by PA phospho-
hydrolase into diacylglycerol (DAG), which is essential for the activation of protein kinase C
(PKC). PLD has been shown to induce the proliferation of T cells and to activate by Der p 1
in peripheral blood mononuclear cells from atopic dermatitis. Single nucleotide polymorphism
(SNP) has recently served as a key marker to discover the genetic mechanism of special chro-
nic diseases.

Methods : One hundred eighteen children with atopic dermatitis were recruited, and graded
as 23 mild (<25), 48 moderate (25-50) and 47 severe (>50) by measuring SCORAD index.
Genomic DNA were purified from blood and made into PCR primers attaching GC-Clamp, and
26 exons of PLD were amplified by PCR-DGGE (denaturing gradient gel electrophoresis).

Results : Polymorphism was found in four subjects. Of them, three PLD1 c¢SNP (Exon23:
G2658A, T2664A, G2684A) were detected in exon 23 of 26 exons of PLDI1. Four cases among 118
subjects had cSNP of G2658A (3.4%), two T2664A cases (1.7%), one G2684A case (0.8%). There
were no significant correlations between IgE and detected cSNP.

Conclusion : Three PLD1 gene c¢SNPs (G2658A, T2664A, G2684A) were detected in the
blood of children with atopic dermatitis. Among them, G2658A polymorphism seems to be
correlated to the serum IgE level, but PLD1 ¢SNP does not appear to contribute to the patho-
genic processing of atopic dermatitis. [Pediatr Allergy Respir Dis(Korea) 2007;17:173-182]
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Table 1. The Characteristics of Subjects

Variables Subjects  Controls
Age 6.16+3.2 5.50+2.1
Sex (M'F) 65:53 137

Serum IgE level (IU/mL)
Total Eosinophil Count
(/mm”)

2135%1587  63.5%58.6
423.6+331.4 123.6+231.4
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=
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AFidate] dols EDTAZF Eshd Al ol
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Fig. 1. Gene structure of PLD1 gene and variants containing SNPs found in this study.
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2) GC-Clamp?} £&E PCR primer HI&}

PLD1-> 2670¢] 9l&(exon)e] EA)sH=H(Fig.
1), GenBank (accession number AF, NIH, USA)
of Hig A7IHEE g ste], ZF e o
A primerg AAIE W A& sequenced: HAF
k&P H A fragment sizeZ} 2F 200-300 bp7} =
2 A7 s9th. 28] primer €9 GC-rich
Z7HGCclamp) & £ F0] DNA x7}o] 3}l
melting domaing zZt= 2 & H Ao 243 ¢
4 YxozZ melting Fe HS "Holgo=zZH

primer design®] <14 (flexibility) 2 395Utk

o
o
a

Z} primer9] sequencet Table 21 23}
3) PCR-DGGE (Denaturing Gradient Gel
Electrophoresis)

PCRE %3 PLD9] 267 exon 915 % ¢
/dste] glstth. PCRe] x4 DNA 1 L,
dNTP 0.8 uL, 10xbuffer 1 uL, Taq 0.6 uL, Pri-
mer F 02 uL, R 0.2 uL, DW 6.2 uL=2 & 10 L&
wtEo] Ao AN PCR ¥-8-2 AlZith PCR
%71 Table 39 A& 3

Table 2. List of Primers for Detection of SNPs in PLD1 Gene

Exon Direction Sequences Exon Direction Sequences

No No

1 Forward 5-GCCCCTTTGCTTTTACTCIGTC-3' 14 Forward 5-CATGTICTITATGCAGIGICTITIT-3
Reverse S-CGCTCAGATCATCCGTCTTTAC-3' Reverse S-GATAAATTCTAGTCAAGGCCA-3

2 Forward S-AGTGTATATCCCTTTCTCTGC.3' 15 Forward S.GATCAGCTTTGCTTTCCAGTTT.3'
Reversse S-GAGTCCATAAACGCTCTGAC-3 Reverse S-TAAGGGAGTTCTGCCACTTCA-3'

3 Forward S“ATGTATCACTGTAGGTACCAAG.3' 16 Forward S-ACTCACCTGAACCACAGTCT3
Reverse S-AAATGGTTACCTTICTAGTGGG.? Reverse S-AATATAACCAGCACCCCACCA.?

4 Forward S-GGTGTTTGCATICTGTGTGT-3' 17 Forward S-AGACTTTGCCCCAACACTGAA-3'
Reverse S"CTTACTCTTCTACCAAGGAATT 3 Reverse S.GATAAATCATGATAGCAACATCC-3'

s Forward S-GATCTCATCATTGTCACTACTG-3' 18 Forward $-CACAAAGTAGGGAGAATGAATC.3'
Rewverse - TGACTAGTACTTACTGTGGCAT.3 Rewerse S“AAGGGAAGGCAGTTTICTCACA.3

6 Forward S"TGAATTGTTTTGCTTGCTAAAG-3' 19 Forward S5-CTGATGTCCTCTCCATTGCTAA-3'
Reverse S-ATGGCATGCTGCTACGTTA-3' Reverse S-AAGGGAAGGCAGTTTCTCACA-3'

7 Forward S"TGTTGGGAGGCTGTACGAG-3 20 Forward S-CAGTATTGTTCTTACGTATATIGC.?
Reversse S-GTAAAACTAGCCCAAATACCC-3 Reverse S-AATACAAGAACATCTGCAGCGA-3

8 Forward 3" CTTACTACCTTCTTACAGATGG.3' 21 Forward S-TGAACTGCTTGGCTGTCATCTA.Y
Reverse S-CCTTGAAAGATTATCAATTCGG-3' Reverss S-ATGATGCATGACCGAAAGCTCA-3'

9 Forward S-TGAGATAGAACAGAGTGACC.3' 22 Forward S-AGGATTAAACCTACAGATACTGC-3'
Reverse S"ATTAGATGCTATGACTGCCTTG.3 Reverse S“ATGATTACTGATACCTCACCTIC.3

10 Forward S$-TGGAGACTCTAGGCAGTGG-3 23 Forward S-TGTACGTTTATTGAGCTTGGTCA.3
Reverse S-GTGTAATTCTTGAACAGCACTA-Y Rewerse S“TAAGTCAACTGGCAAGGAATACA.¥

11 Forward 3-CCTTTGCTTCCTATGACACA-3 24 Forward 3-GTTGTTCAGCCTCACTGTTTCT.3
Rewerse SCAAGCATTTCAGAGACAACAGAC-Y Rewerse S“TGGAAATGCATCAGAGAGACAC-3

12 Forward 5“CGGTTTTCTCCTGTGACAG.- 25 Forward S-CAGTTACTCAATGTGGAGGTCA.3'
Reverse S-ATCAAGATGAACCTGAATACC-3' Reverse S5-GAGGAGGGGAATACGTGAACT.?

13 Forward S“TTTCAGGGAGAACACAGACC.? 26 Forward S-TAAAGGCCATGTGCTCGCTT.3
Reverse S-GGTTAAATATACTTACTGGGAGG.3' Reverse 3-TGGAAGTCTTTGAGCTGCCAA.3'

Table 3. PCR Conditions for Detection of SNPs in PLD1 Gene

Number Action PCR condition Cycles
Exon 1-14, 18, 20 Denaturation 94°C 1 min 30
Annealing 55C 1 min
Polymerization 72T 1 min
Hold 4C Holding
Exon 15-17, 19, 21-26 Denaturation 94°C 1 min 30
Annealing 60C 1 min
Polymerization 72T 1 min
Hold 4C Holding
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g Ae &I DGGEE &3 A3 SNPo]
A= FHUE PCR %319 sequencing o2 &1
3}t PCR-DGGE® 2J&ll A band shiftE o]
£ PCR A4H=9 sampled Ut PCRE ¥
direct sequencmg—* AAEta A7) o] HslE
gelste] EgdS sl

4) SHEAM

EAA 1AL SPSS (version 12.0)& ©]-&3}
Ak 2AE SNPHY A, gESA FE9ke] 4
bl

=

o x> ZHA(chi-square test)&
o] gstairt. 7} gAY S 93 logi-
stic regression A& dto] WA (odds ratio)
9} 95% A& F-7H confidence interval) S T8+
otk P72 0.05 mIREQl Aol SAA fefidel
A= AoE Fehesl

1. Arerat

i ghol 1187 Holrt 657 olaL oo} 53
W o]glem SCORAD A4& #idt Ay 43
478 (SCORAD A<= <25), 5% 48" (SCORAD
2= 25-50), F% 239 (SCORAD A4+ >50)°]%]
v} Zbzo Bholo] oS AH G & FH REAE

SAska w3k A B4 S Al HA S
Al AEe] U} 6.16410]aL F IgE FAE

o] S-S 64846 TU/L o] $aL Hifx]+&= 2135+
158.7 IU/Le] I tH(Table 1). &kl A Unicapol
A class 1 o]39] S-S Hole S22 Df
(50.0%), D.p(48.3%), A& BAH(24.6%), $-r
(23.7%) 2.2 YElytth(Table 4)

2. PLD1 cSNPQ| EH&

118 <] DNA ¥ % DGGE 415 &3] 4% <]
FEoA TS skl eH (Fig. 2) PLD19
2670 AE T 23 Aol 370¢] PLDI ¢SNP
(Exon23: GZ2658A, T2664A, (}2684A)E A=3A

th(Fig. 3) &d®E Z7te] SNP 5 G2668AF
PLD1 9= 7o) 2658 917} Guanine®l Al Ade-
nine®. & X 3=l om T2664A+= 2664 917}
Thymineol Al Adenine®. &, G264AE 2634 $
X7} Guaninedl| 4] Adenine .= X89S & 4= 9l

At G2658A2] 9= Cysteine876¢] Tyrosine

87602 X|3kA|7]1L, T2664A2] 74-$-E= Leucine

878°] Histidine878= X|3kA|7]aL, G2684A 735+
Table 4. Distribution of Common Allergens in Children with Atopic Dermatitis
Class D.p D.f Egg white Milk Wheat Peanut Soybean
Mild (n=47) 22 (38.6) 25 (53.2) 13 (27.7) 11 (23.4) 7 (14.9) 4 (85 11 (234)
Moderate (n=48) 18 (31.6) 23 (47.9) 9 (18.8) 9 (18.8) 8 (16.7) 9 (18.8) 9 (18.8)
Severe (n=23) 17 (29.8) 11 (47.8) 7 (30.4) 8 (34.8) 5 (21.7) 4 (17.4) 6 (26.8)
Total (n=118) 57 (48.3) 59 (50.0) 29 (24.6) 28 (23.7) 26 (22.0) 17 (14.4) 26 (22.0)

Parenthesis express as percentage of allergen value of each class.
D.p : Dermatophagoides pteronyssinus, D.f: Dermatophagoides farinae
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Fig. 2. PLD1 SNP discovery by DGGE.

- e e e [T

Aoy

L

QRG8A  T2604A
876  I8SBH

81
N Y I S FCGLIRTHAETULEGN LV
262aa¢ tac ata tca tic tgt got ctt aga aca cat @a gag ctc gaa gga aac cla ga
* * *

2642aattacatatcattctatggcatagaacacatg}iaagctcgaaggaaacctagta
871NYISFYGHRTHAD L E G N LV

GHBHA
E8SD

Fig. 3. Partial sequence of the exon23 of the PLD1 gene.

GlutamateS857}  Asparagine835=
(Table 5)

A A ZA

3. PLD1 cSNP<
ZHA|

H=EN 3 MK ELQ|

Zt7}e] ¢SNP AN == A 11895 G2658A
7} 44(3.4%), T2664A7}F 2¢(1.7%), G2684A7} 1
o(0.8%)= UteEbwtHTable 5). € 3719
cSNP 5 G2658A°] -5 49| o} & 3wo]
of, 17 9] ofololl X eI G2684A, T2664AF

L5 oo A @A) 28y PR {9
A& 1A A Pghel 005 oo ® YEde
2 A4Ee F 0 E 3719 cSNPO| AR =l
FFE WA A B Ao JEth 4% IgE
o] FLE 200 [U/MLE 7|#o % F 9AZ Wr
o vty o), HAE cSNP IgEete] #2914

Table 5. Summary of DGGE Analysis of
PLD1 Gene in Atopy

Nucleotide Frequency Exon

position (%) Substitution

2658 3.4 23 TAT™ >TGTOs
2664 1.7 23 CTTY —»CATHS
2684 0.8 23 GAGSM A AGASP

Table 6. Polymorphisms in PLD1 Gene and
Clinical Variables in Atopy

Alleles
Characteristics
G2658A  T2664A  G2684A
Gender 0.415° 0.198 0.634
Total IgE 0.076 0.213 0.381

“Values express P value
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