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I J17E s B SLC6A2 JB o T X 3RS A S
SR LR 1 AH 5 P

AT FE? Fm#? oW A B £ KEF?
ZhrAR® W RS HmER"?

HWE Bf BT CHRB(MASRE)EHFETE LR E4EK(NET,SLC6A2) AR BF TR Vi
REREL SR e A, ik ®FN ~ VA & EE 36 FI4EA S FH,7F4F 28  FHER
S AN ER R AMBEL LT ERREABETRELF 30 4 (XFH)AFF30 £(F5F4). RASKE
BB kA SLC6A2 AW 23T CpG & W AMK-F, & APearson %Partial #8 % 5 #r#4hw & %
# SLC6A2 AW g3 F R FHAMKES A& mfRyegtaXit, & ALogistic =2 ik & fifE Ek B &,
R SHZFESH R SLC6A2 AR R TR EFTHEMALE(MTI) #(219.72 + 54.03)%,N 23
FH420[ (194.47 + 34.92)% | A &40 (161.60 = 41.11)% ], £F ¥ A%t F &L (P <0.05), A
EHFUHZTHEFE(P<0.01), hF Z54 . 4% BMLFHRE Z)E, S RAEMTI MBS TEFHP=
0.041),%45m5 TFH4%%2 (P=0.016),3 41 SLC6A2 A H B ZF % MIT b4z, 2 F A%t FEL(F =
16.447, P =0.01), %421 SLC6A2 A & 3T & MTI ik, Partial #8% 5478 FHE MTI 5 A 5
AN 2 EAE(r 185 #]4 0.494,0.419;P <0.05) . Logistic =2 5#7: A% R4 B %5 ,SLC6A2 &
R &3 F % MTI #9548 %% (OR 14) 4 1.038 (95%Cl:1.006 ~1.071, P =0.020)., %i& SLC6A2
ARABHTERFENFFHASACRYEEREFZL—, FAURE LR EF AR hFHEKE EMX,

XEWE S AHEB;ETHE LR EZRDNA IR AR ;
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ABSTRACT Objective To explore the methylation status in promoter region of norepinephrine
transporter gene (NET, SLC6A2) in heart failure (HF) patients and its correlation with qi deficiency/blood
stasis syndrome (QDS/BSS). Methods  Thirty-six patients with heart failure (NYHA classification Il to
IV) were recruited in the study (as the heart failure group) and their scores of QDS/BSS were evaluated.
Besides, a healthy elderly group (30 cases) and a healthy youth group (30 cases) were also set up.
They were recruited from Physical Examination Center of Fujian Provincial Hospital. Pyrosequencing was
applied to detect the methylation in promoter region of SLC6A2 gene, and the total methylation index
(MTI) of CpG island was calculated. The correlation between the methylation status in promoter region of
SLC6A2 and scores of QDS/BSS was assessed using Pearson and Partial analyses. Risk factors were
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screened and adjusted using Logistic regression. Results
MTI in the HF group (219.72% +54.03% ) was obviously higher than that in the healthy elderly group
(194.47% +34.92% ) and the healthy youth group (161.60% +41.11% ) (all P <0.05). Meanwhile, the
total MTIl was higher in the healthy elderly group than in the healthy youth group (P <0.01).By covariance

By one-factor analysis of variance, the total

analysis, after controlling age and BMI, the total MTI was higher in the HF group than in the healthy elder-
ly group (P =0.041), while it was higher in the healthy elderly group than in the healthy youth group (P =
0.016). Age was found to play an essential role in affecting MTI of SLC6A2 gene promoter region among
the 3 groups (F=16.447, P =0.01). The total MTI was quite lower in the healthy youth group. Results of
Partial correlation analysis showed MTI was positively correlated with scores of gi deficiency and blood
stasis respectively (r =0.494 and 0.419 respectively, both P <0.05). Logistic regression analysis
showed after adjusting confounding factors, the relative risk (OR value) of total MTI of SLC6A2 gene in
promoter region was 1.038 (95% Cl, 1.006 to 1.071, P =0.020). Conclusions
methylation of the promoter region of SLC6A2 gene is one of risk factors for HF. In addition, the degree of
methylation of the promoter region of SLC6A2 gene was positively correlated with the severity of

Abnormally elevated

QDS/BSS.
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stasis

DNA A2 F Wi 425 vh B B ) — R I, S
DNA H J % 52 liff ( DNA methyltransferase, DN-
MT) /- LBt 72, 72 DNA [ CpG IR
MIMERER) 5'-C s H 2L, JE i 5 — F 2 4k i s e
(5-methylcytosine) ,“ JF i ” ¢ “ & 17 8 5 FE [ 1Y
Kik. CpG &y FEAL TR 1 AN JE 3+ X, &
£ 60% ~70% ) CpG, CpG/GpC {H =0. 6'"", 2010
4F Movassagh M %' RAEHGE T DNA HIIEL 50
T30 (RIFRC ) (B A AE DRI, 760 2 B H O IEFS
TS B T RO IE 2R AS 2 3 DNA AR I, 3X
— RIGIT Ot TR R . P EEAEIA D
FEATHL A SR MRS P HE Kz o A5 R 43 B X
R DI 1y (pyrosequencing) £OA, #R3F0 2E &
FHERE R E 21K (norepinephrine transport-
er gene,NET,SLC6A2) R K5 ahF X HIELIRE S
M IR G &R, i2E— 20 B O 32 19 A L], LA
AR BRIRYT O A R

BRERHE

1 Z2WibriE 76 L EOER Y2 (American
College of Cardiology, ACC )/3 [H .0» I %% &
(American Heart Association, AHA ) .[» 2 W b
HER AT 2 R 41 2.0 E 9 23 (New York
Heart Association, NYHA ) #5#fi 2 51 2 1994 &
ITHYCIHEEAN RS o o BE I 3 AR e 2 IR O 2
25 FRAIEFE 4 S I ) O 4 2

2 PAANSHERRARE - W ANRIE: £F A ACC/AHA

heart failure; norepinephrine transporter gene; DNA methylation; qi deficiency ; blood

DIEZHrE, I ~ VOB E, F# 40 ~100
2, R A e O | v L HE S W PR S o R AR
HAEWL 65 ~100 %, FAE4LAE RS 20 ~40 % HEBRFR
W AL R BRI RETCHE R O IR | e KAk
1SRN | RNV = o sl i 1 ¢~ =3 1N )
e DA FREAL BRI | E B e e A 4
B H AR B ARG

3 —fikwTkl 36 fil¥ k2012 47 10 J1—2014
12 A2 THRES SCERT T2 ERA T ~ IV
OFEBE FIR 41 ~97 B V1 (77.44 £10.42) %,
Hod B E 24 B, LoPk 12 6,0 RE % 24 i, 5k F2
0.1~15.0 4F, V42 12 fi] £ 0.2 ~16. 0 4, .00 3%
G380 C B CEDIG RGBT BL) 28 1], D M1 (BIHETRHE &
RILOFE B8 1, A o M 52 29 9], A4 5 O
g s 27 ] (L AT O LB AE 5220 1)) , 8% R v e
S35 19 1, AR (8 T34 5 H R 1 L bRk
12 A )12 ), POE (18 - 345 BRI
30 g, HFrekal ZFL6 4~ H )6 i, ksl Ak (brain na-
triuretic peptide, BNP ) i {ii % & 4 433.50
(3 044.75 ~8 686.25) pg/mL, JJLi%5 2 1 |(cardiac
troponin |, cTnl) #1 % » 0.08 (0.04 ~0.39)
ng/mL o WCAE [FIHA K F AR 48 ST 2 e A RS v o0 1 1R 4G
HEH g R 4 S 75 4F 4% 30 AAE X R, Hoh
AL B PE 21 B, bk 9 B, AE I 69 ~96 2, F1
(76.40 £6.52) % , W IHE 5 1, 1K 4 6] 5 4EHS
P20 44, Lot 10 44, 5% 22 ~35 %, -4 (27.97 =
3.60) % W& O 4, 1kiHi# 3 4.
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4 Jik
4.1 —fRGTR AR bR B SR | IIUFSIE 5 AR
I WLZE XS G M) AR I R B AR EL(BMI) (1)

HH R PRI R U 46 TR (SBP) (&F 3K IE (DBP) LI IR
UEAG B 7 k55 o o0 T S8 R B ORE | IS IR e Ry
i — 24 @ AR BT E o e UE A A 45 U P
EVAIN = RN = 1R S TR PSR Ry ORI RN €43
I B2 B AR CRIDT fi B2 ML 10 ) | ST bk
FEAL, K UK H A B JRR A 550 Ji SR | 90 0 A
CRORFMRE AR ) T (7 B8 I, 30 PR B8 B6E, 38 ) ik
(K TEhK) R s TR My s TR
$ 4% 6 A H A To M s TR IEE A T 1
53, TN 0 73 s BN A R RE BE 103 ToEAEAR T O
Oy R gy, R EETE 2 g R 3 g, FE T 2.
TR N A A dE bR : AST FLIR I B (LDH ) o - 32
ST RN (o-HBDH) LR ] L ( CK-MB ) |
cTnl, BNP, TG, TC, HDL-C, LDL-C. 75 & i ##
(FPG) JILEF(SCr) JRER (URIC) (I £L#E 1 (Hb) %5,
N4 LT 7 B4 2% ( CCr ) 4% Cockceroft A 115, Cer
(mL/min) =[ (140 - 4£#%) x {£ (kg) ]/[0.818 x
SCr(umol/L) |, Lt 45 R x0. 85, A Abdprfe il %
S A RS T

4.2  DNA fli42 il sz a8 3 Ak A w bk i
2 mL, EDTA HifEH T3 4 DNA, SR HTE O
FERESEICEL I 20 DNA , 4% B 5L R 2H DNA il $2 1058
AU BERME, A&l A QAGEN AF .,

4.3 34k SLC6A2 £:HJ53) CpG & K ikit il
Y 34k SLC6A2 I )5 o + XA X & f CpG &
(http://www. urogene. org/methprimer/index1. ht-

ml) ., 4 N BES I SLC6A2 FEH A5 K 1 (NM_

001172504.1 ) mRNA) £ %1, i H B A: CTGG
TGTCCTTGGGAGCGGCGAGCGGTGCTCGGCGC
(-894~-859); F Bt B: CGTCCGCTCAGCGC
GCGCTCATCCCAGTGTCTAAGG( - 113 ~ - 78);
A B C: CCGGGCCGAGACGCGCCAGCAGAGGG
CTAGCGAGTTTGTAGTGCAGTGA ( -427 ~ -379) ;
F Bt D: TGCGCGCCCGAGTCCCCCAGATCCCTGG-
GAACCCGCGCCACCCTCC( -843 ~ -798) .

4.4  WIIAE I K oAb WA FR +1 18 1 1) DNA
(1)FDNA )k F 5L Ak i ms e (C ) &% Ak ok PR 5 B
(U) ,#RJ5H 7 PCR 4 8 4 A Ry B i ne (T) o I
TR ER A % DNA  FE R0 AR FR AR TR 5 ¥ 40
JA-800 pL JC RNA Bk, SL/MRS) o WA R ER &
Wi it % (140 ul): DNA f#4P% W 15 pl B3

il (1P BRER R TR 5 85 pL JJE4 i DNA F1 RNase-
free water /& F1 40 pL. DNA %1k PCR Jz I 4%
4::95 C 7815 min,60 C & 125 min — 95 CARE
5 min,60 C %1% 85 min — 95 C7Z&E 5 min,60 C
PE175 min — 20 CL4F, FFalifbvamiiR LB 1hiny
DNA. ™#5 %% QIAGEN /A ] %1k ik 7 & ( EpiTect
Bisulfite Kit) #4/F .

4.5 H Ik PCR i PyroMark Assay De-
sign 2.0 &t 519, AR REEH A H (BGH A . Fr
Be A Ry, 519075 L3R 1. PCR b & 5
(50 wL): f& #i ) DNA 100 ng. 1 pL dNTP
(10 wmol/L) . 5 xbuffer GC (KAPA Biosystems)
10 pL,50 pmol/pL L FiiF51474 1 pL.TagDNA %
AlE 2 Us 988 444495 C 28 3 min i 48  —
(94 C7AE1E 30 5,51 CiE & 30 s — 72 °C i fif
1 min) 40 ¥ — 72 CAEPE 7 min — 4 C{#EE,

F1 SLC6A2 R8T X H I PCR KMF514)

3144k WEFFS(5"-3") 5"t

SLC6A2 1 F.TGGTGGGAGATTAGAGGT L /E
R:CCCAAACAAACCTAACCCTATC
S:ACTCCCTTTCTATCCT

SLC6A2 2 F.GGTGAGTTTAATTTTAGTTATTTGGGGTAG
R:TTCCTCCCTACTTACAACTCC L TE
S:GTTTTTTTTTGGGAATTTTG

SLC6A2 3 F.:GGGATAGGGTTAGGTTTGT
R:CCCCTCCCCAACTCAAATCC GR7E
S:GTTTGTTTGGGAGGT

SLC6A2 4 F.TGGTGGGAGATTAGAGGT
R:CCCAAACAAACCTAACCCTATC ER7ES
S:GTAGGATAGAAAGGGAG

4.6 Pyrosequencing #:ll  F 96 fL PCR Jz
BEAR A SR 45 3k 2 wl, 45 G 22 v ik 38 L,
PCR ¥ 40 pL, % N 5850E 21 10 min, JFJE K
23 SRS G 3k . PCR PR AW KK A 70%
Z#.0.2 mmol/L NaOH FIpyeZZ il 45 5 s ;¢
M2 R, Gk B4 &3k L PCR Y8 A
40 wLiB K2 ohi (Z P54 1.5 wl) ,85 CAEE
2 min, AR, 5] W 5 ERGER kA sg, R
Pyrosequencing ¢ 5115 B it i,
TEIRAE H AR O AR IR &) BHR G4) J 4 F
dNTP(QIAGEN) , #i5fit: & 96 L) WAkt A Py-
rosequencing i il { ( PyroMark Q96 ID, QIA-
GEN) #:47 ) i, i i Pyro Q-CpG # 14 B sl 43 #r
SLC6A2 K[ )i 3l 7 X & F BB A~ s AR fL R
. UMY E DNA R 5 Y Xf )i A.B.C.D
HEOFH| b CG g C,TXWIECG W C, i
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DNA H 3 Ak 45 0 A B e B B Ak /K7, B3 fp %
(methylation index, MTI) (%) = H Bk W4 {i = B/
(FEEAb R e B + A F R (= ) x100%

5 Siil2# ik KA SPSS 18.0 4il ¢4
AT AT AR IERS TR R x £s FR, 2
A A E B R SR R R 7 225341, 7 2655 R LSD
K% ;s J7 25k HiTamhane's T2 fi4w, IFAT 00 5 2
S AFFA IER IR TR DR A M (P oy ~
P 15) 27, PR IA] LERCR FHART IR B2 % — i oK R v %
Ki 1 (Kolmogorov- Smirnov Test) ,3 4H[A] b4 % H
Kruskal Wallis Test, T1HEFERCR T x2 K. PitS
PRI A SEYE R i Pearson & Partial #1543 87 ; i A%
FIE# G 16 R 22K FH Logistic [81)4 4341, P <0.05 %
ZERAGIHE L

# R

1 3 H—MFR AR IR M0 R E AR I
PR (R 2) BRI ESI S REY], 3 HER
BMI 45 \SBP \Hb \.TG,TC \HDL-C .LDL-C .FPG,
CCr .URIC ,AST.LDH .«a-HBDH 04, 2 %4 4t it
B (P <0.05) . #52HPEM U s thAs, 22 % st it
FEN(P>0.05), SHEFAIIEK, L LBFEHRE
BMI.SBP .AST.LDH.«-HBDH B & 7} &, HDL-C }%
CCr W FE{IL(P <0.05, P <0.01) ; 5&4FLA LLEL, O
#H ¥ Hb . TC .HDL-C .LDL-C.CCr [, FPG.LDH
K a-HBDH J}& (P <0.05, P <0.01)., 3 41 DBP It
B, ZREHIT¥E XL (F=1.783, P=0.174),

OIEH B SR K (8. 53 £3.97) 41, LA
J(6.36 £2.02) 4%,

2 3 4] SLC6A2 KA i 3+ H A AL RS 4
(E1) AT Z00ras 21,3 41 SLC6A2 it
A 3l F X MTI L8, Z R A 52 B X (F =
13.869,P < 0.01), /0> 41 4 MTI[(219.72 =
54.03)% | i T HAEH[ (194.47 + 34.92)% | )i
F[(161.60 £ 41.11)% ], Z R A GITFE XL
(¥ P <0.05) , ZF4 = FHFEL4(P <0.01),

Pl SLC6A2 JLH 3 814k MTI A [H7AL &, BMI K4
WM N PR T 2250 BT L 3 41 SLCBA2 JEH
T HREALIRE . #H BMI ARSI R, 48] i F
{0 4.911,P =0.009,1iHH 3 4ijE] MTI 25, OFEH
S MTI S TRAE (P =0.041) AR i TR (P =
0.016) , #E/R A[F4ERE X SLCBA2 K i3 514 F Ak
RIZE A it 2# & L (F=16.447, P =0.001),
A4 SLC6A2 FEH 87 MTI k.

3 LE4HH SLC6A2 B EET M MTI 55
FEUE UFSEAR 43 B A G HE 0 (% 3,4)  Pearson
M aE R W, 4] SLC6A2 FE[H 3 8+ &
MTI 5 SR 58 1 43 34 52 0E A8 26 (r B 43 3 R
0.463,0.522;¥ P <0.01) , S 0 5 4 2
1EAEF(r =0.546,P <0.01) . Partial #¥8&43#7: 1E
FEHAE IS I BMI 2R 5 O 3 4] SLC6A2 F:H J 8h 1
SMTE 5 AR IR 43 24 52 TE ARG (r (.43 31
0.494,0.419;¥) P <0.01) , 1fi < F4 5 1 S FR 4
IR IEAESE(r =0.561, P<0.01),

R2 AU AR PR AL

TiH DFEYL(36 ) LAEAL(30 N) HAEAL(30 A) Flx? 14 P i

M (1, G314 24/12 21/9 20/10 0.105 0.949
F (%, x £s) 77.44 £10.4252 76.40 +6.5244 27.97 +3.60 398.237 <0.001
BMI(kg/m?, x s) 23.70 £2.6944 24.16 +2.66°4 21.09 £2.53 12.079 <0.001
AR, AR 12/2454 5/2544 0/30 12.509 0.002
Al (B, &) 6/30 4126 327 0.623 0.732
SBP (mmHg, x +s) 141.67 £31.314% 131.67 £5.07 22 118.43 +8.10 9.604 <0.01
DBP(mmHg, x s) 79.17 £22.41 73.33 £1.30 72.50 8. 11 1.783 0.174
Hb(g/L, x £s) 118.67 £23.01 7 44 142.87 +17.56 140.27 £17.37 15.279 <0.001
TG(mmollL, x +s) 1.00 +0.38 1.17 £0.3824% 0.85+0.34 5.697 0.005
TC(mmollL, X +s) 3.95+1.23"* 4.72 +0.77 4.33 +0.61 5.565 0.005
HDL-C(mmol/L, x s ) 1.12 £0.38 * 244 1.31£0.332 1.52 0.36 10.475 <0.001
LDL-C(mmol/L, X £s) 2.28£0.91 "4 3.37 +0.984% 2.72+0.50 14.305 <0.001
FPG(mmol/L, X £s) 6.67 £2.21 " 44 5.39 +0.66 4.96 +0.39 13.103 <0.001
CCr(mL/min) 46.27(34.94 ~56.94) ** 44 63.93(56.07 ~74.03) 24 108.30(101.52 ~124.28) 56.317 <0.001
URIC (pumoliL, x s 396.58 +190.34 22 360.53 +80.60 304.97 +58.90 4.121 0.019
AST(UIL, X £s) 27.00(20.00 ~41.00) 2% 23.00(20.00 ~29.75) 24 16.50(13.75 ~22.50) 16.767 <0:001
LDH(UL, x'%s) 237.50(194.25 ~316.50) ** 44 179.00(162.50'~189.25) 44 145.00(137:00 ~159.75) 55.795 <0.001
a-HBDH(ULL, x =s) 189.50(147.00 ~259.50) ** 44 140.00(122.25 ~152.00) 22 120.50(109.00 ~133.00) 45.540 <0.001
CK-MB(UIL, x +s) 18.47 +12.91 15:80 +5.45 13.43 £3.31 2.775 0.068

S EEGIE, "P <0.05, " P <0.01; 5T 4E4lILE, 2P <0.05,%%P <0.01
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Sequence to analyzed:ACRCCRAACACCRCTCRCCRCTCCCAAAAACACCAAACCTCTAAT

20. ...............................................................................................................................

15. .........................................................................................................................

Sequence to analyzed:YGTTYGTTTAGYGYGYGTTTATTTTAGTGTTTAAGG
&) 109 W 0 0 JrEB

100 ............................................................................................................................

4] R e B e R PR R PR PR PEPPPREP EPPEREY EERPRE

5 ®_ s = w C
100} oo T N O ' WU VSR I
o F— 1 N N O A W -
I T NI O O ) S ORCTRRURONN O N N

25 .............. I CEEEEEEEE B8 TR R DR SRR B

ES GTCAGTCGAGTATCAGTCGTCAGTAGAGTATGICGAG
5 10 15 20 25 30 35
Sequence to analyzed: TGYGYGTTYGAGTTTTTTAGATTTTTGGGAATTYGYGTTATTTTTT

) ® 10 ) @ /iBD
(1] "OORUOURRROORN. . . SORRN ... WU | ... SRR SN ATONPRNPRRTRP .- .. SO ... IO

PTo) SETTTYRRURVOTVRUORORS . PRPROIN. . . WOPURH . PRI ¥ S SRS - - NN PPN

30

20

10

1 SLC6A2 LN B 3 T Xk (Fr B A ~D) AL 7 5 Al iR 3 &
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£3 LI SLC6A2 RHE sh T 4 MTI 5 EIE
MLFUEFR 5> Pearson #5643t

AHRZRE(r) P {H
BMTI 55 B UER s 0.463 0.004
B MTL 5 SRR 0.522 0.001
SHEIES MR Sy 0.546 0.001

F4 LFEH SLC6A2 B G 3T & MTI 55 EIE .
MUFSIERLSS 1Y Partial #8520 0F

WA R B (r) PH
K MTI 55 R 0.494 0.003
S MTIL 5 s uE AR 4 0.419 0.014
SHEE S I ER S 0.561 0.001

4 SLC6A2 K[ 5 3+ 5 MIT i AH X fa K B2
(%£5) DLEBRFEMZHEE I Logistic [FIH4 T,
TIUR O EA SR 2 4N B RS IR,
PIJEAA D R AR 5, DA AF % BMIE IR A L AR
. TG. TC. HDL-C. LDL-C. FPG. CCr. URIC,
SLC6A2 J:[N a3l T4k MTI ly [ 728, i 4 45 F iR 4%
K% J5, SLC6A2 %t A Ji 3+ & MTI 1) OR {H K
1.038 (95%Cl:1.006 ~1.071, P =0.020) ,

x5 LIEEREZHE I Logistic PIFSHT

95% Cl for Exp(B)

WiH B Wald Pf{i OR{H

FBR I R
P51 -2.549 2.555 0.110 0.078 0.003 1.780
S 0.004 0.003 0.953 1.004 0.869 1.161
BMI -0.086 0.129 0.719 0.917 0.574 1.468
U] 1.615 1.099 0.295 5.026 0.245 102.930
R 0.861 0.188 0.665 2.365 0.048 116.226
TG -3.681 3.089 0.079 0.025 0.000 1.529
TC 1.761 2.679 0.102 5.818 0.706  47.930
HDL-C -5.629 4.961 0.026 0.004 0.000 0.509
LDL-C -2.494 6.112 0.013 0.083 0.011 0.596
FPG 1.228 4.235 0.040 3.415 1.060  11.000
URIC 0.008 1.187 0.276 1.008 0.994 1.022
ccr -0.040 1.844 0.174 0.961 0.908 1.018
HMTI 0.037 5.422 0.020 1.038 1.006 1.071
HWHI -1.298 0.017 0.895 0.273 — —

Tt it

NET B2 ooReny 2 H B EIRER (NE) PR
[F] 280 5 f iy FSE b, 4 2 k] Bt o NE ViR B L 2k A
LR HERR AR X B s T ) SRR Ry T
YO IE R REA HF EE NI TEH. NET BT
Na® Cl kit ss 8 AR o hRBETE &
B, O B0 L NE P35 A7 5 sk 20, 5% B T R
R8T fnE k0 3N B NET 19 mRNA FIZE (1351

HTIES EEm NET 5% 26 1k n] A5 28 ik 22 26
P2 ShaonRMFRB RGN kG 55 5k
op ST 200 PRI %o o I A b 22 (R 45 3V A G,
AIReS B S EERGEA O, 25 P 250 00 i 52 J8%
i 2 % i 8 SO 2 R A 3 B S P4 T O R IS D)
He D AR IR A RS0

HHETAF5E DNA b 52 ma 0o 38 5 vk 236
DAL — SR O 2= 50 L0 g DNA H Sk 72
BB ; R T 70 % DNA H 34k 25 9 i F 7%
U Movassagh M %20 % B0 8 16 39 58 20 L4 i
DNA H 34k 5 filt fe X BAFfE 22 57, 3 & 3K pecam 1,
arhgap24 .amotl2 %53 K 1) A [m] H 36 46 R 255 ) 2
Rk, XRS50 M T S8 FEiEfGES
B3 G EARKRERS IR, %" tg i
LR abcad 1 ¢d200 18 307 X B BAbR A %
A DRSS FE AR 1 B A A 6 TR Rk AR, R
LB BNP DEHZE A SZORFRIZN I ] B R 4 1 — 1
Fi R AL S 1 000 5 RGO I 2 8 by O A7 A
FIE, AN, Kao YH 21" & 8] TNF-o fifd7 SER-
CA2a J5 gl ¥ DX I JE Ak 1 41 ol 356 PR | 2R 3k, F 1T 52 i
AN Ca® " B Fa e Mife vt %, 1 TNF-a FF &
B e FE AR AE AT DAk B Ak 3 il 550 P s e . 3L
Smyd2 i it ¥ p53 K G 3+ X H Ak, At
TEAEE SR O NI T F5 5% DNA F
LR R HIF] 6 - JAk -2 - A M o] — e R
Wi L HE BB RS T 0 ILAN Y DNA & H 3%
£ 48R DNA AL AT fES 5 1.0 LB K 5
S B, 2 H AR IR YT T RE b0 3 R0 Bl ot O I 9
RIT TR IR R

KT SLC6A2 S A H 34k 15 9595 1 S IR AUF 9T, Bk
FEZ A HP AR RS A AN £E BEORE IABAE |5 18 E S L
L BESE , WA AE FN YT IE 1Y &85> SLC6A2 LA
CpG i s 1 H AL 7K - 55 Bt sl 2E PR A (8] £7 76 AH O
P E R R B AL 8 Ak BN T EAME—RGE A
SLC6A2 JLRHNE T 9 55 237 o 1 IEE WS 5 A% Sy Jifd s
BE(G—C) BYHE AR ] 5| i e R BT AN 52 (idi-
opathic orthostatic intolerance, 101)'"®’, H §i i
S SLC6A2 jmah+ X H Ik b 5% T8 T NET Rk
B, 557 100 RRHLHTY . Yeta iRl 15 1 i
M 35 PR (3235 , 1 MeCP2 Il Smarca2 %AW S
SLCB6A2 F:[H 5 3+ H Ak X 3y 43 8 vl 5] 8 &
WAL B i 22700 NET b T, Ul ALl = 5
T SLC6A2 H[H I,

AWFFTINEL R0 3 B H SLC6A2 FEH JE 3 7%
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YUPCo S 1R M | IR AR TR, 317 G DX P AL 57
ATRERZMR NET 25 143k, NET % & T B, NE FH R
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