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[Abstract] Objective To explore the possible correlation between the genetic variations of the
melanocortin receptors (MCRs, including MC2R, MC3R and MC4R) and adrenocorticotropic hormone
(ACTH) responsiveness in patients with infantile spasms, and to investigate the function of single nucleotide
polymorphism (SNP) found in this study. Methods Direct sequencing method was used to test variations
and polymorphisms in the promoter and coding regions of the MC2R, MC3R and MC4R gene. Haplotypes
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were structured by using SHEsis and Haploview3.32 programs to analyze the distribution frequencies of
polymorphism genotypes, alleles and structured haplotypes in Chinese patients with infantile spasms and
normal controls. The association between ACTH responsiveness and genetic variations was also assessed.
Results Four SNPs were identified in the MC2R promoter region, one of which was new-found locus
named - 2T > C. Three SNPs (rs1893220, rs2186944 and - 2T > C) showed a significant difference between
the cases and controls (P =0.04, 0.02, 0.01). The common haplotype TCCT may give protection against the
development of infantile spasms (P = 0.00). Besides, TCCT carriers were more sensitive to ACTH therapy
than non-carriers (P =0.00). The in vitro study proved that the translational efficiency of TCCT promoter in
MC2R gene was four times higher than that of TCCC promoter (P =0.00). MC2R expression assay showed a
5-fold increase in the TCCT promoter in presence of ACTH, compared with that in absence of ACTH (P =
0.00). However, responsiveness to ACTH in expression by TCCC promoter showed only 1.50-fold increase
after ACTH stimulation (P > 0.05). The SNP rs11872992 in MC4R gene was related to the development of
infantile spasms, as the efficiency of TC genotype in cases was lower than that of normal controls (P = 0.00).
The ACTH therapy results of T-allele-carriers were better than that of non-T-allele-carriers (P =0.01). The
difference of SNP distribution frequencies in MC3R gene was not statistically significant (P > 0.05).
The study revealed an association between polymorphism in MCRs (MC2R and MC4R)

promoter and the development of infantile spasms, and ACTH responsiveness in patients with infantile

Conclusion

spasms. These findings may provide a clue for clinicians to find an early predictive marker for the
responsiveness to ACTH and improve the understanding of pathogenesis in infantile spasms.
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Table 1. Sequencing of the human MC2R, MC3R, MC4R
EH HH 51911751 JEH %H 519751
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Table 3. Alleles frequencies of the SNP in peripheral blood MC2R gene in
cases and controls
o 151893219 151893220
A BB
G C A
X HE 2 188 148(78.72) 40(21.28) 149(79.26) 39(20.74)
IS 4 182 130(71.43) 52(28.57) 124(68.13) 58(31.87)
PfH 0.11 0.02
OR {8 1.48 1.79
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A5 REABIEL
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R A AL 8 Bl A3 A K > 29 (2 4) . B ILIRZEAE 4l
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(CACCFITCCC) My BLA &, (B PRI 2H ) 22 53 o 4e i 2%
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R4 167 ] BEAY AT AR > 29 1) 8 Tt MC2R 0 B B LR 280 4 0 IE 5 S xf R 2 [a) G A AR i L 491 (9%)
Table 4. Distribution frequencies (>2%) of 8 MC2R haplotypes in 16 possible haplotypes in cases and controls

LN FEA 15 %5 TCCT TCTT CACC CACT CATT TCCC TCTC CATC
Xt 2 188 112(59.57)  31(16.49)  23(12.23) 13(6.91) 2(1.06) 1(0.53) 1(0.53) 1(0.53)
1S4l 182 71(39.01)  40(21.98)  29(15.93)  12(6.59) 7(3.85) 6(3.30) 6(3.30) 4(2.20)
RR1H 0.43 1.43 1.36 0.95 3.70 3.20 6.37 4.20
Pi 0.00 0.19 0.37 1.00 0.10 0.17 0.06 0.21
TR PEHET 0.00 0.76 0.95 1.00 0.15 0.41 0.16 0.84

T T BE A Y 55 4 ) B2 1S AL 55 7 B SR AR < 2% (1) MC2R HL AR Y

RS BLEEZEA TCCT A & 5 AR & XL B BRI UM IR T A RCRI L #1(%)

Table 5. The responses of ACTH therapy in TCCT carriers and non-TCCT carriers of patients with infantile spasms

. B ACTHIRTT . ” . B ACTHIRYT -
45 & TeeT/rceT 11 10(90.91)  1( 9.09) 025 & TeeT/o 35 25(71.43)  10(28.57) g5 0.00
A E TCCTIO 35 25(71.43) 10(28.57) ‘ L4745 % 0/0 22 5(22.73) 17(77.27) ’ '

. REA ACTHIRYT . . BEA ACTH ¥ e )
2 9 1% — e Siite i P | 4 B 1% — = gGiitmfE PE
45 & TeeT/rceT 11 10(90.91)  1( 9.09) 7 & TCCT 46 35(76.09) 11(23.91)

i 13.75  0.00 17.49  0.00
454 # 0/0 22 5(22.73)  17(77.27) 475 # 0/0 22 5(22.73) 17(77.27)

H: ACTH, A2 B 1 IR B2 BB 255 #5717 & TCCT/TCCT 5 #5415 8 TCCT/0 [ HL 48R Fisher B VIR %, A 35 J x4 46

B X (P=0.95,0.41) ;& WK (TCCT) #9531,
LR ZERE 41 (39.01% ) 5 1E % % B41(59.57% ) Z
)22 5% BHA G2 L (P=0.00,%4) ",

4, B LB ZEGE BOLTCCT #5715 JE 7 4 Xt
P B bR R BRI R M X 68 i 5 37 i
B R R 3R T BOL I IR 9 kL R 25 ) S
P EAT [ 43 M7, & B TCCT B4 7Y #5345 5 e B
Ji B T BRI IT A ORI B T AR A (x7 =
17.49,P =0.00) . HLUREIFE DUEL H X2 B b R Rz i
PR TT RN M 1 52 ) 43 A 45 R R L 29 90% L
9 TCCT 245 #5740 35 (2 48 DU) X2 B b R Bz i
FIRITAR, S HEAH L E R BA SR L
(x*=13.75,P=0.00) ; TCCT & &4 F 4 71.43% 4
B, HAESWEZMEZRIRASITFE X (X =
12.85,P=0.00; % 5) ",

TORERERZAS

AL S ARk (1) B LR AR RE 4 - L3144
A 107 G152 LR ZEAE 8L, Y% 66 B, ot 41 4] 5 &
AR R 3 ~8 AN H I (6.54 £2.36) AN H . Higr,
85 1 (79.44% ) HJAE R M 22 $1(20.56% ) 2y B 1 .
(2) 1E 5 X BE AL« 1 5 xF B4 &2 8 L 3 105 f, 55 P
67 B, 2o 38 il s AF Y 3 ~ 10 N H L (6.70 +

3.43) ™ H o WALz L E MR R (x* = 0.10,
P>0.05) FI4EW# (1=0.35,P>0.05) L #, Z 5 L4t

2. MC3R AT IR Z 8k Aii - % 107 B 22 )L
2 280 FROL A 105 9] 1F % XF B 32 35X L2 MC3R F [H
FEHRZ SR, LM e MR RE
BYEAL A, Hoh 4 LS T MC3R FE R 11 5 3
T8 e SR I I VA7 R W 4 - e - R IEERA (A C A)
1.50 kb X 3 N, J¥ 51 5 4 5] H rs6014649 .
rs11697509 1511699733 Fl rs6127698 ; o4y 2 4~ B A%
R 22 25 P67 5 (rs3746619 Fl rs3827103) 17 T 4 5%
X o 105 1E & % B AZ i L 1 6 N AT IR 2 48
P PR B 3 A7 35 K B 0 25 Hardy - Weinberg V-
(P>0.05) . 6 8T MR 2 81k 7 A B 2 A6 2L
Yo AR 20 R IE B 6 IR A2 3R LB P i oA, 2 R Y
TGt L (P>0.05;%6,7)

= RERRZEK4

LAk AT gkt (1) 2L 2 i 41 96 17
WL R ZERE SBL, B 59 B, Lotk 37 015 & 9 AE I
N3~12 A, FH(6.16+2.26) A~ H . H, 754
(78.13%) A e ARPE 21 B (21.87% ) 5 B I 1 5 5 311
ZH X BB R BT R IR T A R B 43 ) R i AR
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6 WYL S I H X B 238X L3 AN I MC3R 45 PR AT FR 22 A5 ME R I R 0 A AR ()t e (%)
Table 6. Genotype frequencies of the SNP in peripheral blood MC3R gene in cases and controls
; ; . 3
a3 tﬁz’; rs6014649 rs11697509 rs1169973
%% AG AA e cG T cr cc

XPHRZH 105 68(64.76)  32(30.48) 5(4.76)

69(65.71) 31(29.52) 5(4.76)

69(65.71) 31(29.52) 5(4.76)

IS 40 107 65(60.75) 37(34.58) 5(4.67) 65(60.75) 37(34.58) 5(4.67) 65(60.75) 37(34.58) 5(4.67)
PlE 0.81 0.73 0.73
KA rs6127698 153746619 rs3827103
A
GT GG AC AA GG AG AA

XPHEZH 105 59(56.19) 37(35.24) 9( 8.57)
IS4 107 50(46.73)  43(40.19) 14(13.08)

68(64.76) 32(30.48) 5(4.76)
60(56.07) 43(40.19) 4(3.74)

67(63.81) 33(31.43) 5(4.76)
62(57.94) 41(38.32) 4(3.74)

PIE

0.32

0.33

0.51

F7  WLERZEREA S IE W0 B 2K L F AN I MC3R £ BAAZ 1T R 22 25 M A5 0 JE AL 2 A IR 1) Le A (%)

Table 7. Alleles frequencies of the SNP in peripheral blood MC3R gene in cases and controls

) y 156014649 rs1169750 rs1169973
2151 FEA ) 55
A C G T c
pogiekil 210 168(80.00) 42(20.00) 169(80.48) 41(19.52) 169(80.48) 41(19.52)
IS4 214 167(78.04) 47(21.96) 167(78.04) 47(21.96) 167(78.04) 47(21.96)
Pia 0.62 0.54 0.54
) - 156127698 153746619 153827103
21 51 FEA 1) 55
T G C A G A
Xt HE 20 210 155(73.81) 55(26.19) 168(80.00) 42(20.00) 167(79.52) 43(20.48)
IS4 214 143(66.82) 71(33.18) 163(76.17) 51(23.83) 165(77.10) 49(22.90)
P{H 0.12 0.34 0.55

PE 33 41 (44.00% ) B U5 E 12 61 (57.14% ) , AR 41
ZHEWH, Z R LI E X (' =1.18,P=0.29)
(2) IE# XA 118 il iE % 32 i L&, BYE 73 6, &
PE 45 6] 4 3 ~ 11 D, F1(6.30+3.53) )T,
W 21 27 L ZE P A % EE (= 0.00, P > 0.05) FT 4
#(1=0.32,P>0.05) Z 0], 2R TG E L.

2. MC4R AT IR Z 5 or A XL AE
2H 96 151 A1 IE & XF HE AL 118 41 32 X JL 3 47T MC4R 3
B it 5 DX K i sl 1 XA, 4% SR 20 LB 28 0 4 4
XA R I R 8 AR s B P IR 2 A8 M, F 1S 3
I B 5 SRR T ACA 1 kb X P9 L AG H 3 A4
FZAT IR Z 81, 5098 rs17066842 .rs11872992 Fl
rs8087522; IF # Xt ML 3 A~ BLAZ 17 IR 2 A1k 1 43 A
F B & W 2 Hardy - Weinberg *F- # (P > 0.05) .
rs17066842 il rs8087522 5 Jk [K i J 45 4y Jk [H] 43 A5
WA ZE 25 Eg ik E X (P =055,
0.40) o HE—2 2B o, R PR A B R M B L 2
ik SB L E IR 3 A FAZ T IR 22 A5 M i DR Y I S5 A R A
AT R R, 25 R R R gIT2E E L(P =0.29,

0.30) 5rs11872992 Hk [X] Y fi fi w5 g - it w5 g (TC) | il
W W - i 1 E ((CC ) B R R oy A A% A ) 22 S AR AE
Gt E X (P=0.00), 2ILEEHFEHEBILTCH CC
FE DRI BY 53 A1 9 3243 70 R 10.41% F1 89.58% o

3. rs11872992 A [f] Jk R 1 0 25 57 JE (R 4 A 43 2
SR E bR R TR IR T RN Z ) A 6 4 A

WA LS ZEAE 41 96 B FR L ¥ B2 32 A2 B b IR B T

FIRIT IRIT A RE 5 ICRE 19 rs11872992 Jit [H] 7Y
AR R HAE G ¥ E L (x=7.32,95%CI:
0.03~0.69;P=0.01), Hr {5 &L R EG
I7 B AR FBOL TC 55 B 43 A SR 55 L i CC 3 A
U3 A ARG Y BT T A A 3 R A RO AR
R R R IR YT A ARG (P=0.01,%K 8) .

VU MC2R Jii 3l ¥ 2 8 VEx ok ak e B E R
B S ER IR T S A R A

1 ROE R G YE M &P B8, HEK293
A L R pGL3-TCCT A X 9 O R g6 M BE 4K F-
12.63 + 6.53, pGL3-TCCC 4 3.63 +2.39(1 =5.53,P =
0.00) ; SH-SY5Y ZH i & pGL3-TCCT AHXT 9 ) & B i
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R8 MC4R 1511872992 75 Hk [ B % 45 BE R 741 it
KB R RIT AR ERCRE PR AL 41 %)
Table 8. ACTH responses in patients carrying different
genotypes and alleles of rs11872992 in the MC4R gene

KR e
cc TC C T
ACTH A %041 45 35(77.78) 10(22.22)  80(88.89) 10(11.11)
ACTHJZ R A4l 51 49(96.08)  2( 3.92)  100(98.04) 2( 1.96)
W ACTH, ' bR B 2 . WA LR AR 4R, x* = 7.32,

OR =0.14,95%CI:0.03 ~ 0.69; P = 0.01; & FL Ry L 45, x° =
6.83,0R=0.16,95%CI1:0.03 ~0.75; P =0.01

4 il %

Pk H 28 K -4 6.95 £ 3.50, pGL3-TCCC A 1.74 + 0.66
(1=3.87,P=0.00; & 1), Al 2528 R, 2L 2s
iE 41 8 LR 97 B S 8 7 pGL3-TCCT ¥ 5% i H 2
pGL3-TCCC [ 4 f5(P <0.05) . HEK293 4 Jitl & 242
B bR R B R RS SRR A L 2 A R
TR P e i 1 PR 2 BH B 5, pGL3-TCCTer A X 24
FEGIE L SRR 8%, —HZ M ER A5
T X (1=2.15,P =0.04) 5 pGL3-TCCT ycru FH XT 24
6 B PR E LK R B, S 2 2 R
HAESZIT#E X (1=6.93,P=0.00) . HEK293 41 g
F LA TCCT FAR B J5 2+ X5 02 B bR i B =
] 8 1 BB T TCCC FUAR T 2 R Gt R
X (+=3.13,P=0.00; & 2) ",

2. 2 /NBU MC2R-cDNA %% % [¥) HEK293 41l it &
mRNA £k L DL HEK293 41 8 & pGL3-Control
AR 2 5 2R I PR VR iy A 23 BEW , R AR X 251 R il
TG M SO IEAT LS, pGL3-TCCT 5 pGL3-TCCC
3G SRR 22 R G E X (P>0.05), A Al L
PEo EH TCCT HAR T )5 3 F mRNA FE 2K F
204 =2 938, AL B AR AR B R RS
02 15,97, 38 5 IELR K1Y 545, R R 2 5
HA G328 X (P =0.00) ; i TCCC AR F ¢
R R R R RS 2 =3.01 VR R E TS
FEER KT 24 = 2 17 MH EL, IR S 22 S G2
HEX(P>0.05) ",

5] it

LR ZEAE S B LI S B DL A X VA A
LA IEZ —  HW A ok S 4%, KL 2= 4 AR B,
1M H U % B A % 58 50 56090 25 W0 2 5 i RAE .
1958 4F-, Sorel il Dusaucy-Bauloye F U {2 B 1 iR
B B AR AT Bk R 2R AR A T DR R

RN Z AR RN, B EAS IR 2 LR
ASRE ) — LR 25 L 36 A R 2E 2k 4 (AAN)
JL #2055 P 2: (CNS) B gh AL B b I Bz o i & AR
AT RE B L0 TR A T RE X W) A& LR 2R RE A AL, i
oAt 259 1% ke = A5 0 09I R TESE . R AR
i 7 I R e HRTiR T LR A RE M £ 2,
1t 309% 1 B LT 2 TR, AR AL & i 245 #1L
i 2R LR p 290 25 B G R IR R 2 —

TG bR B R A TP A A 2 R A BT RE
WIE 2= 2L 5 ST R AB AT AR O
MDY PhEBGIRE SHES., E5RE
AN B (MSH) K BT R ik 22— 149 8- 3 HE ik 3 )
R F R — w44, B A BT 2R 2 R (POMC) o b
(EEN YA & S R R = R S B A
V5 FE TR P 41, A e AR DL A rh AiX D Ag TR O £
R R S5 ER R B (2R A0 i O 3 R A O K 2R ki 4
PR RR(MC) o LRI AL H bR SR
B €5 22 40 it R 3 R R 8 5 L ) 0 37 A B O T R
ZARMGE G BEREZERE CEAMBEZIKER
J(GPCR) B B3 22—, B & B 5 Rl 2 0 2 7 i % %
&, Hoi MC2R .MC3R I MC4R 5 M fz it R k25 1Y
HORR R A G

KR SE 2 B, 8 B b R B 0 3 R RT DL o DA
PR AR AR T R I P RS XA R R R
T 38 2 1 oL I AR I, DT o TG B L8 28 i
FROL I i 28 0 24 A 1, R I AL B B g
(1) 5 MC2R 254, {00 B2 BT R 43 b, 1 1 3% vh
() B 5 it 7K O B e R R SR T i o (2) 38 ok B B
HAR A 1% MCAR & #5700 37 F J2 o 8 3 A 1) B33
IO o 3R A A 24T A K O R f AL ] e
A PN B R A b R B R RO R S
AN G300, DT A7 2550 b 42 ) 98 2 R A R e o D 2K
4 i e PR e B

AT G S R B8, MC2R FE R 3 3 F X # L
FURR TCCT X LR R RE B A R E T, TeCT 4
il | A AP OR = S W e & e h i 8
HE— 25 I PR S0 T R 2 B SRR S5, MC2R IR S 3l
X TCCT H AR R AT W] W 48 %5 MC2R Ji 3l ¥ 1Y 5% S 3%
2, B E bRR A BB R RIS MC2R 5% SRR
K MC2R mRNA kAW F i, 2 0R 1% ik 7Y
5B LR AR RE AL B b IR B O E T AR I e
MK, MC4R R B3 F R H R Z & M
rs11872992 5 %2 LR 2R T ¢ R B V), 22 LB 280 41
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2Bk 3
- TCCC(B.D) c P=0.00 120 B e
3 N . A:B1=2.15
12 C:Dt=3.87 =
5 P=0.00 = 100 P=0.04
10 2 %0 C:Dt=6.93
H,mij g A i P=0.00
Eo 60 B:D:=3.13
R4 D E 0 P=0.00
4 B D
20 A
2 C
0 0
SH-SY5Y HEK293 1 pGL3-TCCT pGL3-TCCC )
i il ACTH Z K JH 8 T

El1  SH-SYSY 4l 5 1 HEK293 418 2 rf LU A (I 345 B4 TCCT B 1 R 20 i M C2R JE DRLIS 317 109 s B0 e i
HEFmFTCCC B2 ZRW R MR RS  HEK293 41 ML R 454 TCCT SRR A1 MC2R JEE S 3)
TR 5 SR RO 29y BE KT 1 8 4, TCCC 29 2 BEZR K 1 4 48, R0 IS 22 52 90 e F 2 8 S0 RS B R Bl R
FIFUR , TCCT e B 5 TCCC Z M 2 5 I8 A Ge it 7

Figure 1 Transcriptional activity comparison between TCCT and TCCC haplotypes in SH-SY5Y and HEK293 cell
Transcriptional activity of haplotype TCCT was higher than TCCC haplotype in both cell lines, and the

differences were statistically significant. Figure 2 Transcriptional activity after ACTH stimulation in HEK293.
After ACTH stimulation, TCCT transcriptional activity (TCCT-ACTH) showed an 8-fold increase compared with TCCT

lines.

baseline level, whereas there was only 4-fold increase in TCCC after ACTH stimulation (TCCC-ACTH)

L TC BIAS P55 5 B i AIKF 1E 8 0 BE 45 7 B S5 A
HE TR 2 XA B b IR R O ER VA T RO W
Tk T RYVSE A R . SR MC3R 1 LR B A%
7R 2 AP B )L 2R i 41 5 1F % X IR 41 2 8]
S ARG 2 R (P>0.05)

U 25 ) 1 A% 2E DE o a5 R AR, SRS 2 ) 27 1k
FE R H DL AR 0 IR B AT IR 2 A 1 1 AR e AR
RABEFE b 50 00 & A K 25 SR BU T 25
RO AN 2 1 AR IR OG T PR R 2 A M
e N2 TN 2 d R WL B 2 AR S AR 19 L)
FRNHEER L E R B L T R 2 S S S
B TR Ty il o5 A A S B 5 1) B IRV A A — o 1 O
b o 3 TN 22 25 M AR R R AR 22 9 0 1 A I A
R G ERIA R Z —, 2 50RO B O R
T I 9 A R R S 24 ) K B TR 1 R % TS 24 AL
il o DA g AR R, PR T 3R A7 A TR A A
M2 BB REIR KRR S 5 T 8RR E
2% AL A0 A B B IR R O R IR T I T 2k
X BB BF 5 45 AT Ok S B L s 2R E LA B AR
Bz U R AR — i 1 AR R R

P2 bR B R 25 MC2R 45 & R AR
L MC2R G 30 F XA 3 456 Itk 48 3 SF-1.
CRE Fl AP-1"'. {5 I B Bz i & X MC2R ik
(4 52 0 2 30 3 cAMP S 5 5 SR R B HAEH, X —
RN AT 3 3 forskolin B, c AMP 40 S B4 ™, 5 {2

B R R B R IR 9T N M A O 1 MC2R 3
TCCT BT 58 5 3 F X i A9 -2 311-853 X 38k, 1%
DX 3 A A 4 52 AL B b B R R T AR Y
CREs X3, F FH XU 5 FE B R G 7 5 22 )L
Y2 BT A G [ MC2R JE R 5 21§ DX AN [) BRL 44 TR %)
SRS P B R AR AT, 45 R R WA TCCT FRR Y 1Y
MC2R 5 3 T H A TCCC R R B 3h A B =
(1) 7 Sie T 1k e 58 5 1 A B R R B R R S B
HEM 5 TCCT A Loy S M 7 S TR, 100 cAMP A9 488
SRR A G . FRATTR FIAR B LR R o =
WG YL 1) HEK293 41 i 3R 1T AS J2& 38 2 forskolin $2 /5
cAMP K, K B2 AR IR B 2 R S RS
B AT 5 RN, R BN R PE MC2R B R K F
HEK293 ZH /i & . 1 Bk &8, 5 4« f MC2R 3 A J5
1 HEK293 4 il 7 %5 4 B 1 i B T 980 3R R A 4 ok
(R 9 6 S oy P o R S FRRE BE b, FRATT A A A O ik
Ll L Ath BF 5 B 42 0 BTSSR ER R L AT AR
b S 56 WF 58 45 KA B Tk — 20 B AR AR R Y
i R IR YT B LR AR AE A A o A, MC4R JE
K5 3l 1 rs 11872992 AT B 15 22 JL R 280 1) & B A
K, HT YA A DR 4 o R IR R B A
SPRCRAE FAE TRV SR R R & . 5 MC2R 14y
Ai AN TR, MC4R 3 SEAE 45 Tl i 4 2 38, fE A 4%
R R R AT AR SR B bR R R AR S0 K&
SESJA P MC4RAE MG A =ik, I BT 5 {2
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B R TR B Y 4T 4 U e T A
P B b R R K R RS B R AR A A% CRH LA
19 2235 K o YT BR BUI B b BR 507 FHBE  oT  R
Z KRBT 25 RU38486 LBk i B R e , 2 & b
PR Bz S AT REAE N B A A AR Ry CRH R
FIRKOF- W T R I T R AR R
J5 % 2 BRI A A% CRH 6 R 36 1k 7K I 8 R R
B2 0 SHU9119 3k £ M B iy MC4R, 12 T IR 2
R FE X CRHFE N F R FIAMEANE K. R
P B 1 R R 5 8 2R AT ] B Ak A JE R R R R A
BRFEZIIAER , A B f# B T MC2R 1 MC4R 3
IR A8 5 35 BE A% 52 i B L RS 2R 1 R AR TR B IR
B 2R A IT A A Y TR R

B2 AT WE SR BT, MC2R K UL R Y
TCCT AR B LR 28 5 H A R4 VR R, i BT 2
B bR SR IR T N A e 0 R A AN SR
WESE, TCCT 7T B 32 7 MC2R K2 IH 5 3h 1 B 5% 530
2, H A E bR MR RS, MC2R 5% SR 30%
K MC2R mRNA KB B A, MC4R 1)
rs 11872992 A JE K 1Y 7C 78 B2 )L 92 28 9 20 B9 43 A1 A5
R AR T IE B 0 B 45 T R A {3 3 IR A U i
B E R R TR T A TR TR AR DR AT
Ho R BERRZIKZEN S BILEEEMN A
A —E SRR FE AT B R TR
B S P o 3k B R IR AT B B A LR AR E 1
R ML I Sy B IO A b AR B I R T AR
BE—E M T iR EA U — 2 TRADESR

2 % x W
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