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[(FE] HM I EKHE €2 (FOXC2) B 37 dEFHEX C-1702T 23S 2 RV RFB M. ik
BEEEREE DUG 280 4], b 2 RUBHPRIG R 159 1, TCMERIGZIG 5 rofge st Bt 121 4. i FH2 33X PCR 46
M FOXC2 3L 37 JERIIEIX C-1702T £2450E. 45 76 2 BUOBRAE A MST B H, FOXC2 3 [H C-1702T (3L H
BRSO FMR TS T2 L (P> 0.05), FH5MWRITEE (P>0.05). 7 2 BRI G B & 5 FOXC2 ZH 1702
ZeB T RRASTL (C/T F1T/T) AH, FOXC2 B 1702C/C B A= B, Hoaf 7 I8 R @2 Ak SF B8 A5 (P<
0.05) . &5 FOXC2 ZEN C-1702T FE [N 2 M 54 K 2 TR IRIG B AHOCHE. 2 TRUOREIR% B3 FOXC2 2
37 JEBHIEX C—1702T L2155 35 IR ] B 5.
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[ Abstract] Objective To investigate the association between the forkhead transcription factor C2 (FOXC2)
C-1702T transition in the putative promoter region and type 2 diabetes. Methods 280 han people in Yunnan
province were selected as subjects. A case—control study was performed in 159 type 2 diabetic patients and 121
control subjects. The FOXC2 gene C—1702T polymorphism was detected by heminested PCR. Results FOXC2
C-1702T allele and genotype distribution did not differ between patients with type 2 diabetes and control subjects
(P>0.05), and had no association with gender. The C/C genotype was associated with higher level of cholesterol
(P<0.05) among type 2 diabetic patients. Conclusions FOXC2 C—1702T is not associated with gender and type
2 diabetes. FOXC2 C-1702T is associated with serum cholesterol.
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FOXC2 (3KAHE C2, forkhead box C2) JEAZE AT WS £, HEr, LFHE
forkhead KWK H — A HF N 7, M TFYREMAK A FOXC2 IEREZAMSCMELEAME . 2 RUBEIRK
16q24.3 XIHY.  Cederberg FPMAZENGMT cDNA 3¢ WIRRDH S, AR BERTT FOXC2 R Z
FEHHRE] T FOXC2 L, LB FOXC2 SEFA TR S-S EA 2 BIGEKR, MIEHNER.

R W A BVE . Kovacs 58P} Pima B 22 A\

B FOXC2 FER gt X 47 T, FHAMNK 1 WEeHFHE

SNP i i, L MF A 4 FASSE . JHBF X 2

AL C=512T A1 G=350T; 3’ ¥i: C-1548T #0 1.1 &

C—-1702T. Jason“ff5% & B FOXC2 JEH Ay ik 2 RUBERIRA . HEL 2007 4EF0 2008 4E7E R

[(ELTH] 2005 45 A ATITRFEESEBH (5y0336)

EEREN] & (1975~), @, nEREWMA, BEXut, FREIT, FEENI N WEHGIK TAE.
[B{EE] Z=41. E-mail: nianxinkm@hotmail.com



mailto:nianxinkm@hotmail.com

32 W] B 22 B o 4

%33 %

22 B 25— PN R e N A IR BE 1Y) 2 BOBH DR FE
159 ik 2 BUBE PRI AL (T2DM) , Hirh 554k 81
B, 2k 78 ], AR 25 ~81 %, FH (58.07 +
12.85) %.

XTHRZH (NC 4l) : FECTCHE IR & s, G
Wi OIRICH o AT B 121 4%, o B M
59 %, Ltk 62 %, 3 ~724%, ¥
(54.15+11.47) %.

1.2 FHik

B AT W5 3 G2 3925 12 h 5 T R 5 5
TR, MR BRI, RIS I mA AR Ak dR A
JeAhEL DNA.

AWM RS, Mg . IRERKIG(E 4 A shd:
AES3 ARG, DNA BT & A K ¥

LB PCR Y5 Y. SB— Y 51k
W51 }5'GCCGACGGATTCCTGCGCTC3!, FiliFs]
H15'CGCTCCTCGCTGGCTCCAS . N 514 . Eiifs|
P H5' CCAGCCGTCTGTGAAGAAT 3'FI5'CCAGCC—
GTCTGTGAAGAAC 3', N5 14105 CACAGCACA -
GCCGTCCTGGTAG 3', Zrillfa i C 1T 2 A~ i {4
AL 7 B el 5 X X7 /N i e '

H RS —XT 93G5 143G 310 bp B9 7
ERBNR, FLCERAT Y G951 i
H 143 bp BT ).

B — PG N AR RALK : BEAR DNA 2.0 pL,
10 x Buffer 5.0 wL, E{f#514% (20mM) 1.0 pL, &
W51¥ (20 mM) 1.0 wL, TagDNA [ (5U/ulL)
1.0 pL, H,0 35.0 pL, MgClL 4.0 pL, dNTP1.0 pL,
AL 50.0 pLAK R, BAIREEHR 60 C.

YRR N PAE— =1 AR
2.01 pL, 10 xBuffer 5.0 uL, E##514 (20 mM)

1.0 pL, P2 (20 mM) 1.0 pL, TaqDNA [iff
(5U/uL) 1.0 wL, MgCl, 4.0 uL, dNTP 1.0 pL, #4
B 50.0 pL AR, BAGRER 60 C.

B PCR MEHAFERE : DA SO AR R a5 0
2 s JATIAE PE9600 SR 4 384X rh, 94 CHUAEYE 5
min, 194 CAM:45s, 60 CiBk 45s, 72 CHE
fifr 45 s ISR IRY 1S, P IGRE 35 IR, A
72 CAARLEM 5 min.

50 PCR 97880007 . 148 293 NE WikE
B, A 0.5 pg/mL RIEZ%EE. PCR =4 10 pL i
Marker 2 pL 43 5I0FE, 7€ 100 V B & T K 40
min, FELVKSE G Gel Doc1000 2540 BZ 70 &
BEWEL 143 bp BY7=1) 7.
1.3 it abiE

Fr g dE sk AL, i2 ) SPSS Akt
St otr, THEVERHIRMIES A0 H o 22575 LAY
bz (xxs) FoR, ARIESMTHRTORLL
g (M) F25% ~75% A4 BE R (M
(P25-P75) |. BuitafTride: BEDH RN SE AL A A5
FOPATHIRIFCA x 2 K, AR AL [a] A4k
255 W « keI FRRFNAG 56, P< 0.05 B 4LiT#
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2.1 2 BUERRFAMEEBAIGKERIER

2 FUMEPR L 159 f4], IEHXTREA] 121 fl. 2
SHIRIBRAEIS . AR, REFEE. MR, e
NEWIER . I PRERAL, HEREIESIT =B X
(P<0.01), W12

F1 2BEERFAMEFEBAIGKER [Xxs, M (Ps=Py)]

Tab. 1 Comparison of clinical characteristics between normal control and type 2 diabetes mellitus [ (X +s, M

(Ps—Pys) ]

A B on W B FRR D) [ L HE (kg)  AEIEE (kg/m?)  BMI FFA (mmol/L)
T2DM 46 159 81/78 58.07 £ 12.85 0.93(0.90 ~ 1.00)" 63.30 +11.25 23.74 +3.57 1.26(1.04 ~ 1.47)"
NC 41 121 59/62 54.15£11.47 0.89(0.80~0.94) 6121 +11.23 22.63+3.22 1.21(1.17~ 1.62)

5 NC &, *P<0.01.

F2 2BBERRAFMEEIBARKER [Xs, M (Ps—Py)]

Tab. 2 Comparison of clinical characteristics between normal control and type 2 diabetes mellitus [ (X +s, M

(Pys—Pys) ]

45 n TG (mmol/L) HDL (mmol/L) LDL (mmol/L) UA (wmol/L) FPG (mmol/L)
T2DM #4159  1.44(1.05~2.10)" 0.97(0.80~ 1.18)" 2.52+0.89” 294.84 +90.79 6.80(5.50 ~9.40)™
NC 4 121 1.15 (0.88~1.44) 1.23 (1.03 ~ 1.40) 256 +1.44 316.24 + 88.71 4.80(4.58 ~5.11)

5 NC Hegg, *P<0.01.
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2.2 2 BUMEPRIRAMI BAREER N E T EE 2 T PR A IE B % IR 41 5] FOXC2 3 A
RN C—1702T Zo725 1 J5k PRI 354 7801 45 7 35 DR A2 00 A 55 0.

FIERSPCR ik, WY, SR—UC AR 3. Il SRR LR, X = 1.885,
PGP 310 bp B, WK1 FR. SR P=0.390; SELEEDAR M L EL,  x 2 =0.755,
PR CT N RR, I 143 bp WY YT, P=0.385, BRGEIERE S
WA CROVRZRIEL, WEMEFAER ¢/C; i A PR 2H FILLE 5 X0 B ZH C—1702T /S [ BE [ 7
T ROVARR ML, WAZRARIT/T; CMTREY MRS (R4, BEIRWEH x* =1.369,
RRHIL, WG T T, WE 2R, W5 P=0504, IEF XA x*>=1.997, P=0368. 2
AFERBIR, 56 Hardy—weighberg - 2 FE e FE R A0 A1 55 3 TeAH k.

—143 bp

30 bp — ko -
I 2 i 1 5 L I & I ; I
1 FOXC2 EF C-1702T By&E— e F=4 ra ik B 2 FOXC2 EF C-1702T W95 Z ki 18 7= B ik &
Fig. 1 PCR electropherogram of FOXC2 C-1702T Fig. 2 I(-jlfrln;g;’i‘ted PCR electropherogram of FOXC2
M:100 bp HJ Marker; 1~5: ¥ 7 4). M:100bp B Marker; 1~ 8 3 4774

%3 FOXC2 #E C-1702T EHMERBREMEFRMENHLILE [n(%)]
Tab. 3 Comparison of distributions FOXC2 C-1702T genotypes and gender between normal control and type 2
diabetes mellitus groups [n(%) ]

gl FEH A Genotype G Allele
c/C T T/T C T
NC 4 53(43.8) 50(41.3) 18(14.9) 103(60.2) 68(39.8)
T2DM 24 58(36.5) 70(44.0) 31(19.5) 128(55.9) 101(44.1)

F4 WHFOXC2 EE C-1702T SHEMERB S HEMIIMXRLLE [n(%)]
Tab. 4 Comparison of distributions FOXC2 C-1702T genotypes and sex between normal control and type 2
diabetes mellitus groups [n(%) ]

EAE I | el c/C C/T T/T
T2DM 41 5 26(32.1) 38(46.9) 17(21.0)
& 32(41.0) 32(41.0) 14(18.0)
NC 41 5 22(37.2) 27(45.8) 10(17.0)
i© 31(50.1) 23(37.1) 8(12.8)

2.3 2 BUAEFR A A B B F BY A 18] I AR A0 4 1k 45 1 1702C/C By A= 7Y 35 HLAT 0 5 19 I 3 A K
L& P<0.05, MifAmE{E%. B, HDL, TG, LDL,
1E 2 RO R IR BB 5 FOXC2 KA 1702 4 MR . SERE R, RIS AR GUAEAS A
AT MRAR (C/T F1 T/T) M, FOXC2 3K FHEAEEITCHEZES (P>005), IWES5, £e.

F5 2BBERFABEEREENIGRBRILE [Kxs, M (Ps—Py)]
Tab. 5 Comparison of clinical characteristics between genotypes of in type 2 diabetes mellitus [ (X +s, M
(PZS_P75)]

SN Y & L R (kg/m?) B Chol (mmol/L) TG (mmol/L)
c/C 0.86£0.11 22.85+3.74 1(0-1) 4.61+0.77 1.45(1.07 ~ 1.96)
C/Tand T/T 0.89 +0.08 22.91 +3.66 1(0-1) 4.25+0.98 1.87(1.12~2.10)

RWIRTR . 0 ANRIIIE, 1 R EENRWIAT, 2 R EEARWIAT (LA B A A ARG ). 5 C/Tand T/T F4Z, "P<0.05.
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Tab. 6 Comparison of clinical characteristics between genotypes of in type 2 diabetes mellitus [ (X +s, M

(PZS_P75) ]
FERAY HDL (mmol/L) LDL (mmol/L) UA (umol/L) FPG (mmol/L) 28 - ik
c/C 0.97(0.81 ~ 1.20) 2.81+£0.82 254.99 + 7456 9.57 +3.97 1.49 +0.99
C/Tand T/T 0.97(0.80 ~ 1.17) 2.75 +0.89 306.26 +99.38 9.34 +2.67 1.76 + 0.78
3 itie

FOXC2 JE 0710 & B S5 IR A8 o6 154
SR . FOXC2 AT LI g iy 40 it 434k v i 2 5%
7, HeHETS FOXC2 R AT A2 05 15 40 41k
) RN SR A S SRS B2, FOXC2
AL M AE K R R AU, B R S IR IR E
75 S IR NE R RO 5 AR HT. XF FOXC2 JE R %
PRS0 R PR AR 5 5 H v — PR /K P A e,

H i & B L FOXC2 LA T T 57
s BRI, HROE 37 s RIRIX, R A%
557 U ERHRIKCE LAY L AR AT C-512T F11
G-350T, 3’ il Bl X 8 ULAE 574 C-1548T Fl
C-1702T 9. Miaklannemark 4§ 9 #ff 585 & B, Xt
FOXC2 114 gty DX MU & P4 5 1 910k A 7 2 R 4
KI5 wilE BRI AEFE 28 E (C-512T). 65%
REIEF AR R T 0L, T &I
[R5 J5R 5 28 USRS = A G [HOMA-IR (2.0 =
0.1) vs (23+0.2), P=0.007] . Hitk, FOXC2
TR DR Rk 4 ] el R B AT, O R
I DI AR S5 0T BB S M iR S RAKPULR B R R
. Kovacs T AL, C-512T 22755 Pima A
B (Bt B BML (P=0.03) . KEA 4%
(P=0.02) #H3; BEAk, 5Ll A
A% (Basal glucose turnover) Fl125 J8 Ifil 3% H i =
BRIEAHSC. 7EHEL . PHEE . X Pima ENEEE Ay
RIS S A A5 5 15 H i = R K B e
H a4 26 B 19 i 53 91 R B R H FOXC2 3t H
C-512T A8 5 5 2 RIMH PRI A K. Horra® W5 IA R
XFRGEHIR A SR MUAE, FOXC2 FRX AL
FIVERE.  TXF FOXC2 JEH C-1702T fyfiffsE />

TEARFIEH, ZEH X FOXC2 FE 178 T 45,
37 AERIIRIX 1702 (7 s TAE S, RBRAE 2 BB
R 0 T 5 %o H i) SE 3 PR] 6 1 452 437 35 PRI 2% TG A
BES, HS5MWHRTCHCE. T2 TR E
C/C R DR 7Y Py 85 2k 280 00 355 R [ e 1 71 B S v
(P<0.05). PiHI FOXC2 B H C-1702T 5 g1
HX.

ARUFFER L RV R, 2 TUBE IR AR
FOXC2 F:F C-1702T Z2 2555 1 375 IF [ B A 6.

XLESEPR SGACIE . AUZR SRR G, FOXC2 JE K
e HNMEGEIEA L, [EAE—205E, 6
o WA NIE R | IR SR AP S 2 BUE PR 1 A o AL
B AR .
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