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(HE] BH HKALLe#FZFHF OLFOXOD A B E 438 % AW (SNPs) 5 &+ B & & kA 2 & 45 &% (T2DM) 8 48
XM, Ak (DAERR% X ZE 105 2 FEERXAEAFT. KA PCR-RFLP o B 5 % . 5F FOXO1 & B % 2 X 4= 4 % 45 X
# 15 A~ SNPs #t47 6 &, £ R P4 (LD) o 47, M #2458, (DB F R EK 704 %X %A (414 % T2DM & #,290 % 4 &
A HEAT 97 ) s BBAF 5T, S AL TR — 45 3% 69 5 A SNPs /7 A WA K52 , 547 SNPs R 2452 5 T2DM #g A8, R (D E
% %) 12 4~ SNPs; 4 2 F Thrd88Asn X AR T AKX % I L., LD D A48T rs17592236 19577066 . rs7986407 . rs4581585 #=
rsd325426 45 F Bl — 2453 R (D' >0.7), (2)rs7986407,rs4581585 5 T2DM % y% 48 % : rs7986407 42 5 AA % B A A4k T2DM
BRREA GG AR A 1. 42 45 (additive # X, OR=1.420,95%CI:0. 783~2.577,P=0.011) ; rs4581585 4% & CC & B & A1k
T2DM & 5% R 2 TT & B A 4 2. 57 42 (additive # X, OR=2.571,95%CI: 1. 404~4. 695, P=0.002) , 4 # kT & 354, o4
fo fig Ak # % Homa-IR ## HomaB A RF A B A £ F L4+ FEL(P>0.05) ., &if FOXOL AW T2+ B F K%
A T2DM % 5 B B,
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[Abstract] Objective To investigate the correlation between the polymorphisms of forkhead box O1 (FOXO1) gene and type
2 diabetes (T2DM) in Chinese Han people from Chongqing. Methods (1) Among 105 unrelated Chinese Chongqing Han people,
the PCR-RFLP and gene sequencing method were adopted to conducting the screening of 15 SNPs at FOXO1 gene coding region
and non-coding region, linkage disequilibrium (LLD) analysis and haplotype construction. (2) Seven hundreds and four Han people in
Chongqing area(414 cases of T2DM and 290 healthy people) were performed the case control study. Five SNPs at the same haplo-
type block were performed the genotype identification. The association between SNPs and haplotype with T2DM was analyzed. Re-
sults (1) Twelve SNPs were screened out;the polymorphism phenomenon of Thr488Asn in exon was not found in this population.
The LD analysis suggested that rs17592236,rs9577066,rs7986407 ,rs4581585 and rs4325426 belonged to the same haplotype block
(D'>>0.7).(2) rs7986407 and rs4581585 were associated with T2DM onset. The risk of T2DM in the subjects with AA genotype
of rs7986407 was 1. 42 times of those with GG genotype (additive modeOR=1.420,95%CI:0. 783 —2.577,P=0. 01). And the
subjects with CC genotype of rs4581585 had the 2. 57 times risk suffering from T2DM of those with TT genotype (OR=2. 571,
95%CI:1.404—4.695,P=0.002). However, there was no statistically significant difference of age,body mass index, plasma glu-
cose, lipid profile,serum insulin, Homa-IR and Homa-8 between different genotypes (P>>0. 05). Conclusion FOXO1 gene may be
the susceptibility gene of T2DM in Chinese Han population from Chongqing.

[Key words] type 2 diabetes mellitus;forkhead box Ol ;single nuclear polymorphism;association analysis

» BEEWE - EFIERESE R RIE ([2011]170) s FPH AR H R 2 FHEIRN(2010-2-134) . {EE B A A 1979—) . [ L.
FR BRI E N 2 B PR 23 T A 2 A5



FRESF 2016 F 11 A% 45 5% 31 &

2 BIBE JR % (type 2 diabetes mellitus, T2DM) & ™ & i &
NBAERR A H W2 KW, B8 T 2 B, A B
wE S &M, T4k T2DM 5B A B 7 Bk 3 5 A
T BURR T 991 ) 4 2% B B 1 T2DM i & A0

Ji % Z HEPT (insulin resistance, IR) 1B 5 B 40 il I fiE
it & T2DM |y B K A& i HL . BIF 58 38 B S0k 5% S X+ O1
(forkhead box O1,FOXO1)5 T2DM ) # K % 55 ML i 25 ¥ 40
F (DA /K- S2 56 & BE . FOXO1 1% A6 Jo nT 38 1 38 7 §8 56
V4 5% S o 8 JFF FOE A S A 48 o TP i 44 22 B 07 A0 D 43 S A
R o UL PR 48 6L 0 B L S B0 TR [] ] 3 i e &% B 4 i 14
W X IR M ARERE ) T R S8 B A S RE IR A . (2) 3
W 5E W7s IR B 3 48 M 5 g 25 6L /b BRUBE B (InsR+/ — 8§
IRS2+/— /INEO #5 R 4% A B FOXO1, n] 838 Ji 1 2 sk
PEFN B 4T BE . B 14 DR & 2R 5 1T FOXOT 3% 3K 3 i /s
BB 2 I % T IR R0 B 40 M oh R RR AT Pkl
W, FOXO1 [F iy 2 5 T2DM W A % 5 L » H s [ 28 5577 g
S T2DM 5 Jf AU .

WEfE FOXOL 2N 2 4515 T2DM MR B TSR £, 45
BA—FHY, HFERTRES AMER KA EFR LS
(single-nucleotide polymorphisms, SNPs) v fi B9 % % 7 X &
¥ AR E Sk FOXOL N B3 T A8 7. NS
T 3'-AE gt X % 15 4~ SNPs 7E o & 5 e B0 A b o 47
A, % A1 (linkage disequilibrium, LD) 43§ , 4 2 B4 51
PR T [A] — B R 5 4> SNPs JE 47 955 1 %) BRI 5 . 20
FOXO1 #£[H SNPs J H 4% 5 5 v [/ 52 R UL T2DM 1
KR,

1 #ERE5HE
L1 BFGEXTg WIS C &Ry B 3 R DU A SL 704 44
(414 45 T2DM 345,290 44 filt FEXT O I 790 1) 45 BRABIF 98 . DA
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Bt B 105 4] (57 45 T2DM H # .48 £ fd e O #E47 FOXO1
SEP SNPs i 25, B PR 12 W R 1999 4F WHO FrifE .

1.2 Jr

1.2.1 fEsify e A fbdadnille PR T RETRER K ¥
W 25 — BE Be e s 0 S b, Z X H AL E A IE R A
P G5 — A% HEAT I S 1], DU R R R A . AR 4
7 75 g 1 RAE 75 0 T 5 3R 38 (oral glucose tolerance test, OG-
T, BECE EMRGES 2 h A A T3 B 41 DNA KA
AEAE AR I 5 o SR FH 0 4 W 4T T 2 0 W i S e 1 0
i 55 3R 5 gl A A 23 AT ASORS U i B

1.2.2 SNPs S k# MR ¥E NCBI 23t SNP 58 )4, vk £
FOXO1 JEFE SN @75 XA L RIA 8 F N & T80 3" 4 1
X A& B A R T 0. Dy SNPs 3 15 4>, SNPs fi 4
Aii LA 1,

1.2.3  SNPs BN ARINGE SR B- 5005 15 S8 ORI 41 DNA,
HEHE SNP Bdis e siAR 5 SCik it & s . Rk R & i 4k
S - B A il D) B 22 S 43 (polymerase chain reaction-
restriction fragment length polymorphism, PCR-RFLP) ¥ %f
SNPs H K B 47 %58 o 15 Fh il D7 3 X BL R B 1 4> PCR 4
BEATEE M . 454> SNPs i 25 (9 PCR 5197 &2 i 5% 7 S B
il 1 AU LR 1.

|l «——— rs9577097
l«———— rs12877859
[ «——— rsd4943803
[ «—— rs2297627
l«———— 1s9549244
[¢—— rs4325426*
[¢—— rs4581585*
| «——— rs7335520
[«— rs7986407*
|l «——— rs6563840
| «—— 52721069
| «——— rs2755209

ﬂ

<«——— Thrd88Asn
<+——— rs9577066’
«—— rs17592236*

Intron 2

0.5 kb
A BLRE RLY SNPs v 45 .
FOXO1 #[F SNPs B S0 H = E

Exon3
34 kb

Exon2
1.4kb

Intron1
104.7 kb

Exon1
1.0 kb

Exon:4p i F;Intron: N & 15
B 1

*x1 PCR 5| #5 . Bz %% 14 F0 BR &1 1% 1 1) B
SNPe PCR 514 PCR Bk PCR =¥ B i FRL 11 1 P 1) il
W CO) (bp) Rz F B JE (bp)

rs9577097  5'-AAGTCTGTAGGAAGACTCCTTTA-3'

5'-ACCTTTCCAATTACACTCTGC-3' 55.5 175 Mbo Il 175.117.,58.16
rs12877859  5'-GGAAGATGGACAGTAGGGTTT 3

5-CATGCCTAGTATCAGCAAGAA-3’ 55.5 323 Ssp [ 323.,240,83
rs4943803  5'-GGGAGATAGGACCAAAGCC-3'

5-CTTGTAAGAAAGAAAGGGAT-3' 49.0 372 Dra | 372.310.,62
rs2297627 5'-CTATACAAAAATGGATGAAAGAAAA-3'

5'-CTTTATTCATTAGCATCCCAGTTTACTGTA-3' 56. 5 163 Cspb | 163,133.30
rs9549244  5'-GGGGAGCCAAGTAGGCAAAGC-3'

5'-GACCCAATCAAACCGGGAATT-3' 56. 5 315 Msp [ 315.209.106.,15
rs4325426  5'-TGCTAGGATATGTAGCAGATGCAACCAGGC-3'

5"-TGGTGACAGGCATGAGAG ATACCTTTTTGG-3' 61.0 170 BsuR T 170,140.30
rs4581585  5'-TTTGAGCATCATGTTGCCACTCAAGAAGTT-3'

5'-CGAAGCCCACAACCCACT GAGCATTTS' 62.5 151 Dra | 151.125.26

rs7335520 5'-GTGCAAACAATTCTTTGGATT-3'
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&gkl PCR 51 ¥, 5 Bz %% 14 0 BR &1 1% N Y1 B8
SNPs PCR 514 PCR 8 %k PCR =¥ PR 1] 44 PR 1 P 0 T
T CCH (bp) AU i J B (bp)

5-TAAAGGTTTTTGTTTTCATTG-3' 54.0 136 Ssp T 136,110.26.25
rs7986407  5'-CTACTCGATAGCTCCCTACTCT-3'

5'-ACGTACTGCTGGCAACTGACT-3' 54.0 325 Hin6 | 325,223,102
rs6563840  5-TGCTGTTTGATAGCATTTTACT-3'

5'-AGATGCAGATGTGGTGAAAAC-3' 54.0 299 Taa [ 299,195,104
rs2721069  5'-CTCAGGCTTATTTCCAATGTC-3'

5'- ATAGGTCACCTCAAAAACCGA-3' 59.0 144 Dde T 144.,116.28.2
rs2755209  5'- CGAGACACGCTGTGAGGAG-3'

5'- ACAAGGCTGTGGCTCTGTG-3' 57.0 168 Mly T 168.,130,38
Thr488Asn  5-CTGAGCATGTCCAGGGTGGGTATGG-3'

5'-AGTTGATCCTGGGGTAGCCCAGTCGA-3' 64.5 151 Sal 1 151,125.26
rs9577066  5'-GTACGCATAGTTCAGTAGAAG-3'

5 -TATACATGCTTAACTGGTTTG-3' 56.5 229 Mva | 229,121,108
rs17592236  5'-GGGAGAATGAGATGAAGTAT-3'

5'-GACCTCTGTAGTCCTGGGAG-3' 49.0 238 Ecod7 | 238.164.74

1.3 Giit2gab s FIA] SPSS 11. 5 #4748 11 40 # . THECHR K
A% ER BRI s T8, S0 5EE LR K0
5 TR R LL R * K 3. SNPs i g1 3 K B B T2DM fY
AR KU BE A AR 25 74 Logistic [1JH 43 87, 3 LA EL 4K kb Codds ra-
tio, OR) &% 95 % [ {5 X [i] (confidence interval, CI) 275 , i1 4
X IR OR Bf A TF 4F % FPE 3 . T 38 90 99 4 1|) LE 0ok T ¢
w055 22 4[] HL AR T 7 22 534

2 & ®

2.1 FOXO1 J [ SNPs i 5§ #F K 2045 50 A4 gt

2.1.1 FOXOI 3:[H SNPs ffi#s a5 12 4~ SNPs, Jg 5
F 1 A (rs9577097 ), 3'-9F 4w 8 X 2 A (rs9577066,
rs17592236), N & T 9 4~ (rs2297627 ., rs9549244 | rs4325426,
rs4581585, rs7335520, rs7986407, rs6563840, rs2721069,
rs2755209) , SNP £ # FE 2 38 17 F g 31 F (19 rs4943803,
rs12877859 FIAh 4 F Thra88Asn ZEAR A R KM LB
o H—AE 259 DREAR T (146 £ T2DM R #.113 & {2
AOXF A5 Thra88Asn AT A IR K MEZ B ML .
2.1.2 LD pHrfispfE sl s it 12 A SNPs B K 8143 1 B 4%
4 Hardy-Weinberg - (P>>0. 05), LD 4} #7 i 7% 48 K £ %k
friE D' > 0.7, 427 FOXO1 3L B N /£ 76 LD, 1] #4 4 2 f%
A, rs9577066 5 rs9577097, rs7986407 5 rs9549244 J%
rs7986407 5 rs2297627 Z[a] v =1, &7 Wi 9 [a] 52 42 SC B¢, vf
ME R, Tk — 2 8k B 3/ -k 4 9 X rs17592236,
rs9577066 FI P 2 F rs7986407 , rs4581585, rs4325426 2k 5 4
SNPs., % It A B 5% G2 (704 QO BEATHE R B % 7 . Ik LD 43
BriR 5 A4~ SNPs fif T[] — H Al (= 2). JLATMg R 21 Fp o
fE®, Horh H1, H3, H6 Fl H16 3 W, 5 24 9k 4. 2%,
29.9% .21, 1% 31. 4%, JL Al fif B 86. 6 Y0 1y s A5 1,

2.2 FOXO1 3:H 5 T2DM ¥ B 4347

2.2.1 WL —MES X B A F R — AR 5 A4

SNPs -7 95 Bl % HEF 5%, BF 55 ABF I R 8k L 36 3, IR 4R
i FIA 5 4 15 52 (body mass index, BMD JiF , 5 fdt 3 % #8241 1L
8, T2DM 41 i B - o i = 8k H vl R 3 B R 2R R I R
IR 3 (P<<0. 0D, H B A B BT B 40 i 2 5

x2 FOXO1 &E 5 4 SNPs #§ LD 447 (D)
7 rs17592236  rs9577066  rs7986407  rsd581585  rsd325426
1517592236 — 1.000 0 0.889 8 0.702 7 0.851 4
19577066 0.010 4 — 0.701 0 0.834 5 0.763 9
17986407 0.162 4 0.025 0 — 0.850 0 0.904 9
rs4581585 0.143 5 0.025 0 0.509 9 — 0.796 3
rs4325426 0.179 3 0.024 6 0.678 8 0.539 8 —

x3 AR K — TR E

i H it B Xt R T2DM
n(%H /40 290(174/116) 414(223/191)
L ED) 50. 27410. 30 55.11412.10"
BMI(kg/m?) 23,3742, 88 24, 84743.23*
W5 L 0.8540.07 0.9140.07*
JBE FEl (em) 79.88+9.55 85.5749.24%
Y 45 FE (mm Hg) 122.94+17. 85 128.06+20. 06"
#F 5K i (mm Hg) 76.51£9. 60 77.21411. 42
=B H 9 (mmol /L) 1.52+0. 95 2.10+1.62"
S 1H [ 8% (mmol /L) 4.8740.91 4.8241.03
155 % 14 I8 4 1 (mmol /L) 1.3440. 33 1.2440. 35"
% %% B Jig 85 9 (mmol/ L) 2.85+0. 81 2.57+0.87"
25 1L % (mmol /L) 4.9240. 41 8.63+3.55"
M) 2 b i (mmol /L) 5.8141.03 18.0746. 73"
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k3 PRMEH—MAB LR
i H it BfE o HR T2DM
IR R (mU/L) 10.85+5. 14 14.15+10. 32~
fRWEJG 2 h 53R (mU/L) 46.38+28.51 50. 43+40. 69
Homa-1R 2.41%1. 21 5.2144.21"
Homa-8 161.03490. 36 101. 804252, 42~

* L P<C0. 01, S e R AL b A . ARSI 5 B AP L (Ho-
ma-1R) = [ %5 i M B (FPG) X 23 5 25 (FINS) ] / 22,55 &% B 4i
o 3 fE AL - Homa-B = 20 X FINS / (FPG —3.5),

2.2.2 FOXOl %K SNPs 5 T2DM () % Bt rs17592236,
rs9577066,rs7986407 . rs4581585 FI rsd325426 i s 1Y /b I, 45
PR AR TOACALC R C AR R4y 5 ol 37. 3%, 1. 4%,
28.3%.34. 2% F1 27. 6%, T2DM 3 rs7986407 fii iy A
25V TR AR SR A B TR BN (31,226 ws. 24,206,y =7. 798,
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P=0.005), AL 45 7 5 DA 3 A8 P 4L ) L 42 22 57 R 4
2 L (P>>0.05), rs7986407 Fil rsd581585 J [K 1 43 47 1
P22 A G ih % 7 L. T2DM 4 rs7986407 fi 45 AA FE:[H
TSR (12. 0% vs. 7. 4%, ¥* =7.070,P=0.029) ,rs4581585
fii 5, CC BRI R (14. 1% vs.6.5% 55> =9.679,P=0.008)
YW e T IR . AR o7 e 3 DR Y S A 7 2 ) 22 S T 4
e L (P >0. 05), dE %4 1 Logistic 8 15 4 #1 & /R
rs7986407 ,rs4581585 5 T2DM i 3 M1 56 (£ 4). rs7986407
B mi AG B AA ZERTIASRXT T2DM 1) 5y JEE B 838 i AA
LR RIS A SR B 2 GG BRI B 1. 42 f%, rs4581585
PR CT gk CC LA A AS X T2DM () 5 JE A & 3 3 i, CC
LR R B R 2 TT SRR R 2. 57 ff. HARMAS
T2DM X1 (P>>0. 05) ,

x4 FOXO1 EE SNPs 5 T2DM g X B4 47
. FEE e T2DM BITAcz Y AR FaPEAs
SN B [=290.2(2)]  [n=414,n(?%)] OR95%CD P OR95%CD P OR95%CD P
1517592236 TT 39(14. 9) 59(15.1)
CT 121(46.2) 170(43.5)  1.088(0.676~1.759)  0.729 1.085(0. 654~1.600) 0,922 0.896(0. 647~1.241)  0.508
cC 102(38.9) 162(41. 4)
9577066 AA 0 0
AC 8(3.1 10(2.7) — — — — 0.811(0.312~2.110) 0. 668
cC 252(96. 9) 364(97. 3)
rs7986407  AA 20(7. 47(12.0)
AG 91(33.6) 150(38.4)  1.420(0.783~2.577)  0.011 1.789(1.024~3.125)  0.041 1.585(1. 149~2.18%)  0.005
GG 160(59. 0) 194(49. 6)
581585 CC 17(6.5) 51(14. 1
CT 132(50. 6) 157(43.5)  2.571(1. 404~4.695)  0.002 2.457(1, 374~4.405)  0.002 1.0710. 770~1.483)  0.686
TT 112(42.9) 15342, 4)
rs4325426  CC 16(6.2) 25(6.7)
AC 121(46.5) 147(39.2)  1.272(0.642~2.519)  0.491 1.075(0. 556~2.083)  0.828 0.758(0. 549~1.046) 0,092
AA 123(47.3) 203(54. 1)

2.2.3 FOXOl B HAMGEEE T2DM SeBk 4347 4 >3 WL
f# H1,H3.H6 . H16 5 T2DM fy K1k (55 5). T2DM 4 H6
PR T R B TN B (P<C0.05), HiAy 3 AR 5
T2DM JE£ B (P>0.05),

%5 FOXOI EEERAFERE T2DM K
KBS #HLn/n(%)]

{3 7 fie i B T2DM e P
H1 21/452(4.6) 39/628(6.2) 1.226  0.268
H3 128/452(28.3) 175/628(27. 9 0.027  0.870
H6 82/452(18. 1) 146/628(23. 2) 4.116 0.042
H16 153/452(33. 8) 198/628(31.5) 0.645  0.422
2.2.4 FOXOL 3 [H SNPs A [ 5 4 5 ] i R4 45 b f

FREXTHRZH A1 T2DM 4, 4F iy (BMIL LK | I A 1004 L JBR 55 26 K
. Homa-IR Il Homa-B %5 IIfi IR 8 #% £ rs7986407 Al
rsd581585 i 1 1 AN [F] 5 (R Y i) 22 R LG 32 8 L (P>
0.05),
3 i it

ARWFFFE 105 2 op B 5 PR DU s X SNP 4 38 1Y
FOXO1 3 415 X A1 AE 4 15 X 15 4~ SNPs 170 2. 45 3
RT3 AR R AN & T AP T 12 4 SNPs, fii fi
TR 811 rs4943803.,rs12877859 FI 4 & T Thrd88Asn K &
RLBRE. REY KEAS, X 364 B2 KXEHITT
Thra88Asn (s it IR KM LS ME . &7m b B & PR DU
N rs4943803,rs12877859 #1 Thrd88Asn i 5 NFAE LA TE

LD 4 #7475 FOXO1 L7 12 4 SNPs 7746 LD, il g fir F
[ — B A% 78 48k N, rs9577066 5 rs9577097 ], rs7986407 .
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rs9549244 5 rs2297627 [A] 58 4 W AT LUAH B4R m . G, A
5T N B B rs9577066 F rs7986407 , ¥4 [A] I % B T 7 T %
H N Rk T REA R AR A A 3 AR g S X Y rs17592236 K
P F N4 T rs4581585 Hl rs4325426 4t 5 4 SNPs, 7 K kLA
r AL g LR T I BEAT ORI AT

5/~ SNPs P ] 5 & B LD, il A 21 A S s, AR
A AN DL BRRE R AE fd R X BR 41 T2DM 411 43 A 4% AT L
T2DM 41 H6 B 4% B4 % 1 35 8 T X B4, 8 FOXO1 ZE N
H6 H 575 T2DM A% .

54~ SNPs 5 T2DM Ky 3¢ Bk 43 7 45 2 8 /n . T2DM & 3%
rs7986407 ) A ZF v F K A &R T AA F R BB R rs4581585
) CC Hk (5] T 45 2 34 W] B9 T {d B N, 37K rs7986407 fif £
AA B¥ rs4581585 fii 5 CC JLH %1 % 1T fig 5 & T2DM, i — %
Ak 14 Logistic [ 43 Hr 2 B rs7986407 i s5 AA JEPE A
rs4581585 i fi CC FE P TIAN & T2DM FR s KUK 2 2 88 m . 4&
7~ FOXO1 5 78 5 5 v |1 8 ROUIGR A HE T2DM A5 26, BEfE
EEmmER ANFMAEREEE AT R EH FOXO1 JH 2 75
T2DM A, 1 76 75 B R 25 22 N A B 9 31 8 12 2 PR 728 57 5
T2DM g K A 5, Xt 45 e AR —n e 5
AFpZERA L, RN, Li VB ER FOXOL W 28
FEW % AN T2DM AN M 56, A WF 5% 7 ik 38 56 A 2 55 % A4
FOXO1 3 1y SNPs H1, & rs17592236 4, 4y SNPs 5 Li
SR e R, BT A A5 A — 30T BE S SNPs k#4561t
S ARRFFEARES Li S W 0F 00 4ok A i E S R b, HLRE
P N R = ) 1 ol Nl W O 1S NS T
FOXO1 F A8 57 5 o 5 B N T2DM /9 56 R i 55 iff — 2 £
D R I I 5 R B

AR R FOXO1 B [H SNPs 5 T2DM 5 48 56, &
T & 336 2 5 PR A S 2 75 ] 5 ) L ) e kAR AT 3 T2DM W 2
I H S BB 1 2 S BT8R 3 1 SNPs 8 S B AT RTE i
AR R A R R L B S BRI R AT, W
TAR B K TEOF 58 N B b 0 & B FOXO1 & | 4 8 7
Thra88Asn Z &Pk A X H AN B F HEATIISE . WAL 4R
5 T2DM BB 2 A~ SNPs L TR & FRIPRIK IR, B
BN N & F 7T [ 3 57 D) B 8 45 55 (R 3R 35 L A6 F v 8] IX 38 1)
AR S AT 38 G BTE BeorE 35 P04 A 5 mRNA B Y i 5 Bk
. B HEIN rs7986407 I rs4581585 nf HE i 1 0 etk
BYYIA7  fl FOXOL JE B B ) & A2 o A8, DT 5% ) FL T g
R 3E — 25 ) i 5k R A1 WF 58RI 5K

RAEEMMRFY FOXOL Mg S 580 ZHbTM 3
4 i T fe YR TR fff T2DM & 4 . HARBF5E 435 7 T2DM
PR SCTE A 5, rs7986407 Fil rs4581585 fif A [) I PRI U [a] , %of 4F
# BMI. i Hs . il A 10 8% L B8 5 % 7K F . Homa-IR #1 Homa-3
S A AR AT EL B 5 SR AR 4R 3] FOXOL 3 5 ik i K40
5% 3 40 L 2 B VAR AH DG I ) TIEHE

2 PR AR E B FOXO1 3 H rs7986407,rs4581585
A 3 R R 43 A R0 H6 LA RS, 7 v [ 5 DR DG fek e

FRES 20165 11 A% 455% 314

T2DM % P (e W] B 22 57t s FXTA 160936 fi7 i, AA I [RI 7
A FX1A+-36829 i gi CC & [ AU ] GEHE N T2DM 5 KUK o
$E78 FOXO1 JEP 5 b [ 5 R BUE A T2DM A5G, 7] g2 H &)

&% ik
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