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[fE] a4 HFEEENT M (apoM ) FENPZTIRZ S (SNP) S518PERHZEPEE ( COPD ) AYAH
Kk, DIBIH COPD wmfe AREMTidr . BN Saa IR BRI . e RAIBEEEE AR EHEOREM 471 256 14l
COPD % (COPD 41 ) £ 248 HlfHEREXTIE (XHRLL ) ) apoM FEIA 15805264 . 15707922 K 15707921 75 5 .
£ %  COPD ZHAIXS ARZL apoM A 1805264 . 15707922 K 1707921 {if p5 3 R AT R 434145 & Hardy-Weinberg jitf%
e (P34>0.05) . COPD 4 rs805264 i s 1) AA 4li TS AUFRATF X A, GG+ GA SE IR = 5 F X
M, ZRAGIHTFEX (£=4.769, P=0.029) ; COPD 4 rs707921 {3 51 AA 4li41 I R RS T4 BE4H
CC+CA HEHNAPURE T XA, ZRAGITFEL (=4.769, P=0.029) ; M2 rs707922 i s A HRER AR >
2R G X (P>0.05) . COPD 4 FXF IR apoM R[] 1s805264 . rs707922 K rs707921 47 s 254w L [R5
RO EF TG L (P 1>0.05) o 15805264 137 155 15707921 3 15 f 15707922 {3 55 1707921 A f5 534
BT (D 3>0.8, 7 $#4>0.8) , 1s805264 {45 rs707922 i i 52 B FAF (D =1.000, »=0.820) .
i ApoM FEIF rs805264 Fl 1s707921 v 5 SNP Rl fig5 COPD [ 5 B 5, i 1s707922 i 5 SNP AI g5 COPD
JEiE.

[XERE] 2 HERR MR, FIRE A M; REHIRZESM:; WS IARE AR

[FESES] RS563.1 [STERARRTE] A [XEHS] 0258-879X(2018)12-1336-07

Association of apolipoprotein M gene single nucleotide polymorphism and chronic obstructive pulmonary disease
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[Abstract] Objective To explore the association between single nucleotide polymorphism (SNP) of
apolipoprotein M (apoM) gene and chronic obstructive pulmonary disease (COPD), so as to provide evidence
for screening early diagnosis and treatment of COPD in high-risk population. Methods The base-quenched
probe technique was performed to determine and analyze the apoM gene SNP loci (rs805264, rs707922
and 707921) of 256 COPD patients (COPD group) and 248 healthy control participants (control group).
Results The frequencies of apoM (rs805264, 1707922 and rs707921) genotypes of COPD patients and healthy
control participants were found to be in genetic equilibrium according to the Hardy-Weinberg Law (all #>0.05).
Compared with the control group, the frequency of rs805264 locus AA genotype was lower and the frequency
of GG+ GA combined genotype was higher in the COPD group, and the difference was significant (3° =4.769,
P=0.029). Compared with the control group, the frequency of rs707921 locus AA genotype was lower and the frequency
of CC+CA was higher in the COPD group, and the difference was significant (x’=4.769, P=0.029). However, there
was no significant difference in the genetype frequency distribution of rs707922 locus between the two groups (P>
0.05). There were no significant differences in the frequencies of alleles of apoM rs805264, rs707922 or rs707921 loci
between the COPD and control groups (all 7>0.05). The rs805264 and rs707921, and rs707922 and rs707921 showed
strong linkage disequilibrium (both D’>0.8, both 7*>>0.8); and rs805264 and rs707922 showed complete linkage
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disequilibrium (D’=1.000, »*=0.820). Conclusion ApoM gene rs805264 and 15707921 loci may be associated with
COPD susceptibility, while the rs707922 locus may not be associated with COPD.

[Key words] chronic obstructive pulmonary disease; apolipoprotein M; single nucleotide polymorphism; base-

quenched probe technique

12 PERH ZEPE M %% ( chronic obstructive
pulmonary disease, COPD ) J&—FffLIRFL I3
FROMARAE A, 5 S TE R XA 3 R A ((B5)
SR T AT SN I 5 AR OC o H AR PE TR
5% ( The Global Burden of Disease Study ) fliit,
2020 4F COPD iz fi 2 ERIET IR P (%5 3 iz,

#HAEE I M (apolipoprotein M, apoM )
X 7B 26 000, J& T I8 B is 2 & A

(lipocalin ) HZIE. ApoM FERFLT 6 ‘S Hetrfk
HEHEME A RITIX, JEE FEEMNE RN F o
PR REREER, ZXAEEAR 2 5 e SOV A e
B . ApoM FEPR E AL H R 12 BL D T RE S ALY
PERWA Ko Feingold ZPifF5E R, apoM |32
Z: SR S RAE RN, 7 IS A AE 2 g
M54 apoM K% 472 . Burkart 25428 meta 43
MG KB —LE apoM flFL AR iR 2 54 (single
nucleotide polymorphism, SNP) v i 5 ifiZh GE A
P A, Li % PHES] COPD B 1175 apoM
KT, WS COPD fHEMAEAM G, K
T1HEM apoM JE[F SNP 5 COPD 5@ ARSE, Hif
IR AR 7 B R T L apo M PR 98 A8 45
HE>20% (75 AT S AL (LA 15805264 . 15707922 FlI
15707921, JFINFLATRES COPD AiAAE" . A
WF 9 R ISR A K AR AT HOR K IF Xt COPD #
MBS R apoM K:IH 15805264 . 15707922 Fil
rs70792 1 A3 s 1) ok D] AT 38 A5 e RO AR 14 43 A1
E5, WIHRE apoM FEF Y SNP 7EH 0 EA
#EPET S COPD 5 BMEAF/Elk &, 24 COPD HJ
Ty IR PR i A B b S AR -

1 X&fF*E

1.1 #AFR*% COPD 4K 2014 4E 6 AE
2016 4F 12 H B2 T 90 M RS a2 = B2 B ip i
WEHY COPD f& 256 i, X} AL N [T IR
T2 B T 5 = s B ARG O R A f R A T fkt
A 248 fil, COPD P AFRIE: F55 2016 4F (12

[Acad J Sec Mil Med Univ, 2018, 39(12): 1336-1342]

PEB ZEPE PR 121516 R ) 7 COPD 2 Wiknifi,
HEE 1 #MHPER 2R (forced expiratory volume
in one second, FEV,) /H IS ZAFL (forced vital
capacity, FVC) <0.7. XA APRHE: Z0FI
NRFEE TG PRIANZ S AR S R e . IR X Zefindr
N EhRERG A To S o HEBRARE . Ihghiz . SUE
ook, RIS . RN SERE I R G,
. S ThEEAAE, S54RI AN KRR G Ty
R, B RGROENEMIESE . AP B 1]
XFRRBIFTY, A AL & BEAE A B S0 s N F 2%
WU A, WF90 5 S T3 R 27 i s 2 — = B
1EHIZ: Gl o it

1.2 FFRIEAT

1.2.1 AOFRAE WCERBEMR . s, E5
R A= BR2E R R 2 BRI L s M4 COPD R kE
RO IAAERS S 40 2 K UL AT A AN ARRHER T
FEXH

122 BEE ARMRSE OB 10 4F KL
EHARWIH=20 32, BIAHTEE=200 34
1.2.3 COPD % &M MRIRIKEH ., 18 IER
FEVERTB AL I ( chronic obstructive pulmonary
disease assessment test, CAT ) PF4r. o R 9L [E
PREp 9T 2 51 2 PR IR XERE R ( modified British
Medical Research Council dyspnea scale, mMRC ) P
g3 SR EHE IR B 4 H (A4
B4, C4l. D). AHMEERD . KEAR,
CAT 1143<<10 4%, mMRC PF4r<<2 43, FHFEIER
<2 ; B HRMEIRZ . KA, CAT iF5r=10
5y, mMRC ¥73=2 Jr, EAFRIEKE<2 K;
C AEMEIRAD . B, CAT W43<<10 43, mMRC
Wor<<2 gy, BAEMERE=2 ;D 4 RAVER
% . WK R, CAT W4=10 4, mMRC 43>
24y, BHAEIMERE =2 K.

1.2.4  ApoM £ [F] 15805264 . 15707922 F1 15707921 fiL
A E A R EE rs805264 AR GG
GA Tl AA, FFRIEHR G FTA; 15707922 LAY
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GG. GT A TT, (3R G FlT; 1707921 FE[H
Ik CC. CAFIAA, Z5EAiHH N C A,

1.3 BFR7 ik

1.3.1 DNA ## rAZHE TG EH
B JE kI 2 mL, 2 R DY 2R (ethylene
diamine tetraacetic acid, EDTA ) $i&E, —80 C %
f£o R LG H e AR A B A DNA 46
Ak FH SR EOL 4] DNA, 31T —20 'C {317,
1.3.2  ApoM £ SNP 4 3ll  SRFHBRSEA K GETHE
ARAHM SNP, 1rs805264 . rs707922 K rs707921 i 5,
B EWES Y. RIS A W 1, Hoh R Rk
A R R S G RIIRET S A T A TR
( ) B ARARA . PCR BNAR R
25 uL, & 2 puL Al DNA | 2.5 uL 10X ZZ ik |
1.5 pL 25 pmol/L MgCl,, 0.5 pL 4 XdNTPs, 0.25 uL
5 U/uL Tag DNA EAHE . 17.95 pL ddH,0. 100
umol/L I FH#5144% 0.1 uL 1 10 umol/L 154t
0.1 pL. PCR 7E{EEZ G/ ] LightCycler” 480 AISZH}
P i PCR AL B 7. PRI Z514R 95 °C 42
PE 2 min, 95 °C 2s, 60 'C 1 min, JREHHZEIN
20 C/s, Ht 40 MER; PHGYIRIERINZ TS
495 °C 305, 25 °C 4min, ZHFFE 70 C i,
FEREARI N 0.1 “Cls, FHHFELIETO R .

F1 ApoM E[F rs805264. rs707922 F0 rs707921 fiL =
S|4 FIERE 7 5
Tab 1 Sequences of primers and probes of apoM gene
rs805264, rs707922 and rs707921 loci

Primer/probe

Sequence (5'-3" )
CTC TGC TCT ACT TCT ATG GTATTA

Forward primer 1

TCCTT

Reverse primer 1  CAG TCA AAA CAG CAA GAT TTA
GGG

Forward primer2 GCA TCT CTG TTC TCA TAC TTC
TCCC

Reverse primer 2 CTC TTT TGA GTA GCC CAG AAC CC

Probe rs805264 AGG CTT CCC CCA ATC TCA GT-FAM
Probe rs707922 CAA GGT AAG GTIG TTA AAA T-FAM
Probe 15707921 CAG GAT TAG GAC TCA CCA AGT

CTT-FAM

The underlined part is the mutation site. Primer 1: The

amplification primer of rs805264 locus; Primer 2: The shared
amplification primer of rs707922 and rs707921 loci. ApoM:
Apolipoprotein M; FAM: Carboxy-fluorescein

133 HEFEAFE RS KR AL G5
fi 28 433 %) rs805264 . 1s707922 il rs707921 fif
SRR R R AT B BT AR AT AR P — b

BUAE . W% BRVERTAE A FRA% R A AR
FEARTTEE NS AL SNP IifE DNA J7 5%
B H W SR s, REF B —dmbRic 6-FREEUE R
( 6-carboxyfluorescein, 6-FAM ) , {KHEHHIEEK
DGR, W PCR BIARZS Gt Zeny or ik
HEFT SNP 231, AT 1 X5 A 1 4550
Jehric RS o A DGR B SEAL AT R T 81 i
BITERWAR R & R ZLSOE, B H EANT
GIFCXTES, 2GR BE R Z 055 . PCR 25T, i
FEVCR RS 55 DNA PRI &4 T (40
30 C 5 42 'C) 422 (Bl 1A &£) , 6-FAM &
MR AR R (AL T, C 30 G) &
Koy Y B2 2 T R B AT N ES L DNA
(E 1A A7), 262, AW &6 R
() s i UL BE AT BH 2% S o AE R DT R Y
b, G THASERNP —IFME, AFFE
PR B LG F S EAN R E A& B 1 A
SRR, 22 B TR UL 2 NS, 1 AR
Bc T IR B R AR T 7 C A, IR SR
. 1s805264 ., rs707922. rs707921 {i i HL[K 43 AU
e fE it 2 WISl 1B~1D.

1.4 %343 5/ Hardy-Weinberg SFAiH 5
KA (I REAAR FeME, P>0.05 MiZ ARG S
RIS Gt P ey, BIFEA B AR AR 0R
PE. B S5 K FH SPSS 20.0 A4 74t 11
50T RIESSHTHTRPERILL ¥ 25 I8, COPD
2H 5 X BRZH LU BRI ST REAS ¢ RSy PRI
S I PRATCR SRR LU BIEOR B B,
Y1) LR o . KegkifE (o) A 0.05,

2 & B

2.1 BRRATZ A —MFA 256 5 COPD H#EHH
185 5, 2 71 17, “Fi¥H (67.7£84) %, Hit A
20 98 1], 5 74 B, L 24 B, AERATE 40~49 B
2 il 50~59 %% 10 f5l, 60~69 % 61 4], =70
B 25 B, WSS 62 #, WAHFEE<200 ¥
3 36 il 200~400 ZAFEFE 10 Fil. >400 AF
#5200, B4 786, H 526, & 26 Fl, HTE
40~49 B 1 . 50~59 ¥ 8 fil. 60~69 %#H
38 i, =70 %3 31 19, AW 40 B, WIHE
SH<<200 SAEH 38 1], 200~400 SZAEH 5], >
400 SZAEE 35 B, CHL 164, B owl, L7, 4
WATE 50~59 2% 5 4. 60~69 £ 5 ], =70 %
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H 6B, AR 7 6, WAREE<200 AR
9 f5i] . 200~400 AFEH 1 6, >400 4 6 i, D
2 64 1], B 50 . L 14 ], AEETE 40~49 B
2 ], 50~59 %3 7 %, 60~69 % 24 fil. =70
35 31 B, AW 43 ], WAEHE R <200 32

T

Base-quenched probe

1111100011111

AEH 21 Bl 200~400 SZAFEH 6 il >400 AEH
37 fil, 248 AfEFEXTEE 173 £ & 75 4, 4
% (67.1+8.8) %, AWMHLE 159 . P
(PRSI AFIE . MR s b 2 I g R X
(P#5>0.05) , BAAHME, TEILEER 2.

o

Mutant site

0.212
0.142
0.072
0.002
—0.068 1
—0.138F
—0.208
—0.278
—0.348
—0.4181
—0.488

—dF/dT

DNA template

GG

A\

GT

TT

—0.558 —

24 28 32 36 40 44 48 52 56 60 64 68

Temperature 6/ °C

1

72

—dF/dT

25 30

—dF/dT

35

40 45 50 55 60
Temperature 6/ C

30 35

40 45 50 55
Temperature /°C

PEE RAR ST AR SNP 5 28 [ 05 [F 43 BU AR 7 i 2k [

Fig1 Schematic diagram of base-quenched probe technique detecting SNP and melting curves of SNP genotypes

A: Schematic diagram of base-quenched probe technique detecting SNP; B-D: Melting curves of rs805264, rs707922 and rs707921

genotypes, respectively. SNP: Single nucleotide polymorphism; F: Fluorescence

®2 COPD ARITRAN—AFL
Tab 2 General characteristics of COPD patients and healthy controls

COPD Control 2
Characteristic A group B group C group D group Total N=248 ¥ value P value
N=98 N=78 N=16 N=64 N=256
Gender 0.385 0.535
Male 74 52 9 50 185 173
Female 24 26 7 14 71 75
Age (year) 7.064 0.070
40-49 2 1 0 2 5 1
50-59 10 8 5 7 30 46
60-69 61 38 5 24 128 112
=170 25 31 6 31 93 89
Smoking history 1.197 0.274
Yes 62 40 7 43 152 159
No 36 38 9 21 104 89
Smoking index (cigarette-year) 1.301 0.522
<200 36 38 9 21 104 89
200-400 10 5 1 6 22 21
>400 52 35 6 37 130 138

A, B, C and D grouping based on the clinical data of COPD patients, chronic obstructive pulmonary disease assessment test

scores, modified British Medical Research Council dyspnea scale scores and exacerbation times yearly. COPD: Chronic obstructive

pulmonary disease
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2.2 ApoM R RASRFE 45 A5 COPD 48X 1
S#r COPD ZHHIXS R apoM FE[H rs805264 .
15707922 & 15707921 {3 S FEH I A 75 A Hardy-
Weinberg i f& Vi (COPD 4l y'=3.46.
1.01, 3.83, P=0.063. 0.315, 0.051; XJHRZ =
1.36, 1.05. 0.68, P=0.243, 0.307. 0.410) , H
BRARCENE, W 3, COPD 4 rs805264 i
GG. GA. AA BB 190 (742% ) .
65 (25.4%) . 1 (0.4%) , XA H K 186
(75.0%) . 55 (22.2%) . 7 (2.8%) ; COPD
20 rs707922 fii 5 GG. GT. TT 3[R AR S35
J 181 (70.7% ) . 71 (27.7%) . 4 (1.6%) ,
STHRZH A5 R 175 (70.6% ) . 64 (25.8%) . 9
(3.6% ) ; COPD 4] rs707921 fii,5 CC. CA. AA
FERRUSTR A3 50 188 (73.4% ) . 67 (262%)
1 (0.4%) , XJTHEAH S50 182 (73.4% ) . 59
(23.8%) . 7 (2.8%) ; PRI 3 FhBLpIAY
WAy A 22 TG EE X (P ¥1>0.05)
HE— B, COPD 41 rs805264 i &l AA

gl 4 TR R R AL TR IR 4], GG+ GA A
TR 2 TR R4, ZRESITHE L (=

4.769, P=0.029) , #W] rs805264 fiisi AA 45
TFHHEAEIXS COPD SR AR a8 — & R 1E
FHl; COPD # rs707921 1) AA 4lif513E R AU F
ICFXHIEZE, CC+CA KPR R T4 W4,

ZRAGITFE L (=4.769, P=0.029) , £
15707921 1 AA 4li G FREF AN §EJE COPD (AR
2.3 ApoM FAi K WM FE 45 AL COPD A%k
2Hr COPD ZH AN HRZH apoM F:[H rs805264 .

1s707922 . rs707921 {13 5557 H PRI AR 4341 25 5 1)
TGt E L (PY¥>0.05) , WLk 4.

2.4 ApoM # A rs805264. rs707922. rs707921
15 B0 E R -F oM AopM FEIH 15805264 |

rs707922 ., rs707921 i j5 & BIFE 4 SHEsis £
R34 (http:/lanalysis.bio-x.cn/myAnalysis. php )
AT, BEH (3R 5) IR 1s805264 v 55 rs707921
D715 K 15707922 v 55 rs707921 47 15 5L 5 i 4
RFAE (D ¥9>0.8, » ¥>0.8) ; rs805264 5
rs707922 RELEYATM (D°=1.000, =
0.820) . H. rs805264 {3 15 . 1707922 i 55} rs707921
BB L G-G-C 2 A-T-A B9 %41,

*&3 COPD AFXHRAE apoM EFEEIIES 1
Tab 3 Distribution of apoM gene genotype in COPD

and control groups

n (%)
Genotype 1525?6 ﬁfgj’é ’ value P value
1s805264 5.250 0.072
GG 190 (74.2) 186 (75.0)
GA 65 (25.4) 55(22.2)
AA 1(0.4) 7(2.8) 4.769 0.029
GG+GA  255(99.6) 241(97.2)
rs707922 2.261 0.323
GG 181 (70.7) 175 (70.6)
GT 71 (27.7) 64 (25.8)
TT 4 (1.6) 9 (3.6) 2.141 0.143
GG+GT 252 (98.4) 239 (96.4)
rs707921 4.979 0.083
CcC 188 (73.4) 182 (73.4)
CA 67 (26.2) 59 (23.8)
AA 1(0.4) 7(2.8) 4.769 0.029
CC+CA 255(99.6) 241 (97.2)

ApoM: Apolipoprotein M; COPD: Chronic obstructive

pulmonary disease

R4 ApoM ERERMESH S COPD X ES T
Tab 4 Correlation analysis of apoM allele frequency

distribution and COPD

n (%)
Allele ZS(Z)IS)]IDZ Ej:lzr;) 61 ¥ value P value

rs805264 0.147 0.701
G 445 (86.9) 427 (86.1)
A 67 (13.1) 69 (13.9)

rs707922 0.228 0.633
G 433 (84.6) 414 (83.5)
T 79 (15.4) 82 (16.5)

rs707921 0.321 0.571
C 443 (86.5) 423 (85.3)
A 69 (13.5) 73 (14.7)

ApoM: Apolipoprotein M; COPD: Chronic obstructive

pulmonary disease

K5 AopM EMF rs805264. rs707922. rs707921 {ii s
HIES A T E S
Tab 5 Linkage disequilibrium analysis of apoM gene
rs805264, rs707922 and rs707921 loci

SNP D’ s
1s805264-rs707922 1.000 0.820
15805264-1s707921 0.991 0.935
15707922-rs707921 0.983 0.833

SNP: Single nucleotide polymorphism
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COPD R IRHLTIEC N E 4, HAMEZ A &
i PR 22 ORI E IESE S COPD &
g e 2 Y fE B PR 2R, (R AT A I AR R B
A 10%~20% WA # & J h B e RRE IR (1Y)
copD™, JfH COPD FfilishfE sz HAT KGR E
i), JANARFEIES . AR COPD &%
WA, B I A TR AT B A2 3L
ZHIN P 5E G, IR 53 Mrgsedin K e bl B ast
15y Bk | R s G IR 2R 5 AR SCHE BRI 5
TR S . AT BAEE XS apoM FE[H SNP
IEFSE, HE—H4FR COPD BHEMBmEE S, N
T A DX RUBS BRI & R ) AR A A 3 7
SRR

HEVRHL AT UESE, COPD B 403 S Al
I S5 JO 20 4 B J 8 S B Ny, I S B A A 7
SR P B AN . PR 4 Fn cDS”
T kB4 Bt ApoM i Xu Fil
Dahlbick! 7£ 1999 4F KB, FEAFTET 2 NG
5 M (high-density lipoprotein, HDL ) . fiff5%
UEBA T apoM/HDL-JH [ Ei& 42 75 COPD Hiffli < i
() R I B BT B, , %R 7K RS HDL 588
iKY FEV/FVC Al i &Ao", ApoM/HDL
AREE LA 3 iS5 COPD JUH 2
(&A= e, (1) HDL 11 41 i g PR 4K A
TN SIS PN B 240 i e U Y TS, AT
Hamh e mE R . PR & - 1 -8R ( sphingosine-
1-phosphate, S1P) RYZKFEN, h¥) L iff 58 %
B, s Wk e b T LA i A 2 e O T R A
i RSB g & A" (2) 12 P HDL-apoM ¢
SIP b4y SIP1 Z A B Anpa A /E A
S1P 7E 25 il 1 A8 P 1 57 B e e A R 40 ) s A<
&R REZE/ERN. (3) HDL 454 ol -PifE
1T T L0 0 AP Vi AL AT B A R ) 4 fig A
M-I BEITIA R, apoM JE—Fp itk Atk
B AH SN B8 T, & AR A B SORE LA KB I AE B
apoM FERF R FE18VE 4 B JE i R
. apoM fE RS RYECRIF LAY — 8 4, HAE
AT RE SR ZE FIH, 78 COPD &,
apoM A BEid i Hgi K PEAR -5 Ik e 7E R B R
T, SEMLEIE IR R N E AN, Li 4D

55 &3, COPD i35 apoM Fik#ghn, Hifi
apoM 7KV-5 FEV /FVC 2 A, FUIIMTE apoM
J& COPD KJwmytiili Kz, HSMFHZER apoM
mRNA ZKP- 52 [ G FR o

ApoM FHENT 6 S AREE p21.31,
SRR DL, 4G 6 MMNE TR S AN AT
1s805264 EN T4 1 W& T, 1707922 Fl rs707921
FENL T 5 W&o AHFGE N IR K RET 7
ARHKGM rs805264 . rs707922 K rs707921 i s fity i
HAY, B rs805264 i AA 5 GG+GA FEH
RN 15707921 {37 15, AA 5 CC+CA FEPRI IR 43
MMESASITFEL (P ¥=0.029) , #R
apoM FEH 1s805264 i 5 Fl 1707921 {7455 COPD
SBPERSE, H 1s805264 13 I rs707921 137 1Y
AA BRI RE Y COPD BRI 2. COPD 4
FIGT HRZH 15707922 A3 15 3k R AU 51 56 01 46 A7 3k R 43
ROMER TG FE L, #ER 15707922 i 53
N Z A5 COPD FydkJooc, HIFR A fES
(1) REZBEM S EN T S NETF, (HHX)
FENFRIRAIFI S 1s805264 & rs707921 Afdl;
(2) ARSEEAHEARTAGE I, 74 T ARG R ]
RETERS N, W fe S BUR BT S5 18 . rs805264 .
rs707922 K rs707921 v f5 3 NI JEE 22 [ A7 AE
S E AN, 5 AR T AU e
JrBUBEN SNP S 45 2 — 5, H
r$805264 . rs707922 K rs707921 {3 s it 45 v JE [
G-G-C } A-T-A B*% 5. 1805264, 15707922
15707921 LSBT & T, BB apoM FERF )
FENL TN & FRZ BV S50 COPD &) 8k,
T b SNP 5 0] BE 25 i S PR P S S PR 3
ik, AR IER 7 A A s e AN B 3 4
22 AP TR 1 5 2 AN T A e LR PR Ty B ) 5 il
WG, B, Jaeebl oy e 2t — 20 W a4
W45 A W 25 R X Hak 74324051 AR A
% o

(& % X #f]
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