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[Abstract] Forkhead transeription factor Foxa2 is an important transcription factor regulating pancreatic development and
glucose and lipid metabolism. As a downstream target of insulin signaling, constitutive activation of Foxa2 in the brain
results in increased food consumption, metabolism and insulin sensitivity. Foxa2 regulates gene expression involved in
glucose and lipid metabolism pathway, improves insulin resistance in peripheral tissues, and has been recognized as a novel
transeription factor of insulin sensitivity. Phosphorylation of the protein results in Foxa2’s inactivation by its localization

changing from nuclei to cytosol. The research progress of relationship between Foxa2 and glucose and lipid metabolism and

diabetes mellitus is reviewed in this paper.
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EE e RE F XK AE (forkhead box,Fox) , ¥
BT VBRAR R AIR R A A R, RIE TR
REEEBERBNEEZRE T, Foxal 5§ Foxa2
FEFE EHE Pdxl B2 KR, 72/ BUBR IR R 3
HiXf Foxal 5 Foxa2 #47 E & ¥ & AR, fff Pdxl
REFTEHR,TREEBRLTASMGEME, /DR
WARERYFET ", BK B 41 Foxa2 R R4
BRI B (Foxa2™" Ins. Cre) | RAETEHRS R
WM, FAE AR 9 ~ 12 dFE=" LS, /MR
BB A BR 5 %% % B & B8 8 A\ R B (reverse tran-
scriptase polymerase chain reaction, RT-PCR) 43 #r 3%
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WESNAARBES R . HA, Foxa2 7 £ AR
RS X ENHE FRETARTRES
BRERNBER T, ESEBEERR" . BER &
£ A B E R KRB R /8 ( maturity onset diabetes
of the young , MODY) 1 & B8 T A328V AL 4}, X
JLEREE AR B IRIE 5L Foxa2 IS R AT RER
w2 BOBE RS I R R A 4 . B T Foxa2
EBREBERAE EREAEEIERRRFTHEREM,
Ak Foxa2 5RERAEEERRBXRNFRER
HITEHR

1 Foxa2 EEEMNESF&EM

A2 Foxa2, X £ it 41 fg #% I’ F ( hepatocyte
nuclear factor, HNF)3p, 2 H & i T 4§ & /& 20pl1,
HNF3B EE 2K 4.5 kb, 3 MIEFM 2 1K
BT, G ASTAHEER, BT 1 ARSI
EREX BT 2 REES mEHERN—T&
TR EAKEDS 1~ SEERIETFIBRRD
24 ~4575 FHE B DNA F5|45h, 205 37 smIp 8
X, A Foxa2 FP| & ERF , 475/ RAARF
BEEBF 96.7% 1 97. 8% BIFH L. HNF3B )
B FRXEAA -~ HERFETHEGMLR, BFEF
B A F O ULAT & 40 a4 = 4 8% R F N2,
RBERBH R TH 4 & EH (cAMP response
element binding protein, CREB) , HNF6 #1 HNF3, H
Fox 2 45 H Foxa2 HEH B 4 o AR, %5
159 ~2525- F H 8, # i, Foxa2 ) DNA &8, m
14 ~93 S FE MM 361 ~457 SEERN 77 IR T
2 A FE FBOE R, M 106 ~ 113 S @ ERE R
ZEEHNEREMNFES X,

2 Foxa2 ERIRZFHHIER

2.1 Foxa2 5EMR B 48R4 b A1Zh Bk

Foxa2"""™" Ins. Cre NRTEMES R 2 Bsh FHH
T, K% 85% i) B 44 BBk Foxa2 BH BT
Ha By MoMMBRUEYLAEIR, SHRES
EEERR,IHH o HHEF UL T RTE B AN
WAL I, ER Foxa2 SESERA XY, I
b 2 RBVN R B I %S Foxal Al Foxa2 #£ 3 H
Fok T EMFERANBESE2WZH,EBRE B
0 B 5 M AP R AR5 BRI R B A4k 3%, Foxal
5 Foxa2 B X@&ER" .

2.2 Foxa2 5 a i1k

TERRIR R E o, [ IR A4 40 i B S s A Ah 2R R
WA, REEIHRETFRASRN AT
AR o B B EL & HlE. XS4 — B I 4540 i
BERBEPHANC R, FIRKH,Foxa2 W T
o IEE R G LR L ER, T L R4
B9 o 400 B4 RS04k 2 TR AT R B KB Foxa2 '
BiBE Foxa2 By Foxa3Cre ¥ # K /b B ( Foxa2™"""
Foxa3Cre) Il ¥37K ¥ B 84K T Xt FR 4 R M /D IR, ML 3%
75 I 4E R KB B R S G A T R R G
LR R P o 41K H B0 & i R E B K
FEAR R IR AT B 0 R R R WK PR 90% , &
B 6 MLWE R A BB , P 0 3 O™ E R R R
RAKREHET,

3 Foxa2 5ERKREFMXR

/NRES RS B9 RT-PCR 40471 2 83 . W bl
B RS R WER TR EERB KR RE
F Foxa ; REEX IR A 5 RAH (Ins. Cre /M) ],
GG Clu2 HEERBAAEREEAEMOERRE
THEER HE%S KATP BEHEK 2 LA Surl
1 Kir6.2 BFERETE Ins. Cre NERBARF THEHY
5% ;R X ERRARHMERNEXRZER
Foxa2 # #i ¥ ; 3 %% Yt Foxa2 1R 2 BB B 2 B HiF
A Foxa2 HEHE T 41 Surl 1 Ki6.2 EHE,

Ins. Cre /PNEERI, Surl "= Kir6. 27 /IR E
JE R FE Foxa2 HAhEAR, SR XE 457
B 4TS Schad (M5 13 ZEEBE CoA KAME) &
P hadhse , ERZEBR G T HEH 3 &, 5 Foxa2
R GRS - EB - 588 A BB (long-
chain3-hydroxyacyl-CoA dehydrogenase , LCHAD ) &t k&
IEREFEMRMEEMNGRS X MAE, W B AR
FRRTREA AN R MERZS, W B kg &S
) Foxa2 BRAWERTIEM.

Ao EEBRSFEAMEERE O HREHEAXE
HE G6PC2 EF K Foxa2 M R AH —% WIS 3l
F2& 57 573225 (- 231G/A) . kA BFRT R,
CHEMERZAEE Fxa2 BFHEFLEANEEM
HEFIE I GOPC2 J33h 7154 ; 5 AG B AA EREAIK
HEJEE A LG, GG AU E R & R R 18 BUE In 30% , 3+
BEMREZEMBEHER ,# Foxa2 551 R 7R B
By 2R 4 WA 23 I mObE K P i 5 IR
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WH, S REARR AT AZTFRESH
(single nucleotide polymophism, SNP) 1525 {5 1fil ¥ 1
HRAERFSE "™ R, Foxa2 HHE R RIRZAE S 11209523
(BMOEAEFPE =0.043) 5REAMEFEE
AR B KEREMER,

4 Foxa2 SRBEEHEERERS

4.1 TFoxa2 H5RE REURM

FFEEREAREEERRSRMEAERAN,
BEREYVECR S I, 3X 7 #8072 M08 3 F vk B
SREZA, BEHERFVORER IEF B mMEEKE,
Foxa2 7EfR %5 R AR BIE G 8 Akt HEBRIL, 23
Foxa2 B 4A MU HEY , L RE 2 ME . ™"
RO A RN, MR R % R B HE R
Foxa2 ; 76 25 JEAARAS (IRBR & R K V) ,Foxa2 AL T
IR BOE S 5 08 W BR A AL AR A A R B AE R
EE; MERS R KNG RS X ME/DRF,
Foxa2 RIEHFFEEM T HARAREF. RER
Foxa2T156A Xf Akt 4+ R BEBRIL A MILEH B
S i IR B RIA B RAE Foxa2 T156A BiE Foxa2,
WAL Foxa2 RS RIPH  FHET TR XBERILK
RIx} Foxa2 iy fE 1™ . %245 ) Foxa2 TIS6A § A
¥ B m /N B T 48 U, 336 %% B JUE A M 2 4 R R T
BE=BHMHSE REFRRS XGRS BOEH
BE 7=y O 1L B 7K - E % 5F B B R AR I K R S R K
X AR 5 g 55 5 B BR A AL R L AR AR R AR
BEARE AR R LR INA X . B, W7 B
BERENGEET . BUGRS R NES TR E
BLF Foxa2 KR35 , (2 7 FFE o iR R & AR B RIK
Pio Foxa2 fEA—FH MRS RERUERANTHE
FHEaEE™,
4.2 TFoxa2 58t

Foxa2 ZEAMEBIBNI G RE , BERS SHEE
Mg RPN ERRE, B EHAEEEK4.CF
WmE 2 UL PR P R R A B R R AR T A R R
BERESD 2.3, SHEAMNFRRMEE, AEEFRAE
FIE R JE Foxa2 (Foxa2*’~201T1 chloride ) fE Bk /N B
TR EFEREE R BRNENE" . Ay
A A BEZE vy R M BEF (peroxisome
proliferator-activated receptor-y coactivator, PGC) 1B
B LA IE Foxa2, Foxa2 i@ it PGC-1B 1 #F fF ik A i
REMA=BHMARKEEEED oW, T E

ERaA, Ak, Foxa2 ERXEFTRIEES M
(apolipoprotein M, ApoM ) & i IfiL ¥ & % E B E B
(high density ]ipopmtein,HDL)quZ[ls] o EEGEEA
Foxa2 4L , 7| ApoM 3R 3% ;T ApoM JE Ifi 3% Aif
B-HDL #l o-HDL REMNEER X", M TEHHES
R IMAERAE T Foxa2 K&, FERE/N R ApoM F A 1M
¥l B-HDL KPR, REBRBRABEERE
25— Foxa2T156A (Ad-T156A) ,f§ Foxa2 7E 40 Mtk
FPERE, #IE T ApoM ik 8% fm ifi 3 57 B-HDL
A o-HDL K5 MR, BERER R Foxa2'' ™ /)
SR T E ApoM 31k Il 3% 57 B-HDL LA & HDL
KPR TE' ., Foxa2 ZBESEESHT LR,
EREMERESZERMR,BES EE S5 Foxa2
B R AT TIRERM MCH B &', ®iE
BRI R : NI ApoM 15 i 3 4 FB (B e K F- A
FAK % B Ig & 5 B & B2 (low-density lipoprotein cho-
lesterol LDL-C) BY, & % [ I8 & 5 /B [& % ( high-density
lipoprotein cholesterol, HDL-C) £ 1F #H 3¢ ; 3R W , % 01
MRTEEEMXNBETEEER FRERES
ApoM HyAH KM,

5 Foxa2 5EAX2 BERHRE MODY HIX &

BT Foxa2 AR E T PREEHURERT
JERR R 3 R R Th Ak, RN 2 BB R R R
WEE, FHAtJLEEARRIBIZE™ R 9, Foxa2 K55
IMAE TR =B ETRERELZS S RICH
(TCC)n, HE NEMER AS 52 ABRKFEFR
FEEHE; BEAh, AS 55 0F % A FR 4 25 B i B s B S
ZKEFTER CHKFEHX, B4 EEERTRER
ZiR#E ¥ 151055080 fir B EFAEEI GG EFE BA B
12 BERBRERNRPER" . #7 Foxa2 A
FRALEEE A 2 BUBER R I R R R S5 R .

EA5NIE, RBE 6 1~ MODY EEFH 5 N
% FE T ,HNF3B B Foxa2 {E% B iM% R RAEN
% B R T, ¥ Pdx-1/MODY4 W% %, HE i,
Foxa2 1] B RN % i MODY B3k %K . 68 4 B &
MODY E# ) Foxa2 EEFEF R — 1 X RF
A328V, i T 6 > MODY EE XA @EFEHA
MODY B# A 5% ,7EFE A MODY FI B & 2 BN
BB #—SHIAMFE MODY B ERE (B
Foxa2 ) AT 86k 1 ¥ B A 454 B9 MODY #EH™7,
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6 & &

PHBRRRAME R EERTIZ —RES
RikPl. TR BELREERS RAI. RIER
SBEAEABEIEBILEE S Foxa2 BB, ™4
Foxa2 M40 AL HESR , B Foxa2 R BB & fr T 40 A% Wi
PEAGNHLR , H WM T Foxa2 WIMEH. Bk, FR
i Foxa2 BEMRALEIZ5 4, 1853 RIEHLIK Foxa2 15
¥, R DL 1A BE B H 8, W BB BT DL R O0E M R
A&, WA AT 2 BRI S SRR
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