Rzt B FFFRLF FE&ET A
BBLE ST A e

AL~
Genetic Counseling Program
Institute of Molecular Medicine, College of Medicine, National Taiwan

University

Master Thesis

FOXML A& ¥] hdadibb foh & % il 2 ¥ o @ 2 AR
The expression of FOXML in peripheral blood and

umbilical cord blood from patient with GDM.

FifI7

Ding-ting Chen

TR IS SCL R

Advisor : Professor Chien-Nan Lee

PER R 108 & 7 7
July,2019

d0i:10.6342/NTU201903045



EEE R XCIR R EE
AR 6%

FOXML A& 7] feda b Ao B kil 2 9% ¥ 2 23
The expression of FOXML in peripheral blood and

umbilical cord blood from patient with GDM.

A2 hmIT4e2 (P06448006) L@ & gL B A4S
FEET AL LAMLE kY > AR 108 £ 07 1 11 p
RTAERE R FALES V2K HLEP

wans B 3 &
(£ 4)

(3% #8%)

I fiﬂ}ﬁ

AEIE R ‘7%1\/%4/\/(%%)

d0i:10.6342/NTU201903045



BER G F - REHFTR AR DE S e B AL 0 BRI B
WY ATHRARE T G H P R - @A Ao S B AUB T B AR AR
A enf RS B AR N A L e e 0

S E AR - B A fef A g 4

=1
.

BANRRE MR %EFF » AT T AT R PR M P ’:T‘&?L?t' Fi

\

A LR R FEOLEARSL S DB HMF LA LT Y
REEALLAT R RARGHL R RPHRSE FE o T 2 9 i 23
B ek el (7 oAz > et FA S R p L R B S REI R
P hipd RHFALEHI A B GLE ARSI AT R M 3R

P AR R > HIGH i nFLREF R DT REHR S w7 e

¥ et ’1;/;14}3 BRI OPEAF S {27 aBE Nt o g E
g%\%x%frfmé%o;%ﬁ,g,‘;\ B,t,ﬁ; %"\‘"E'!’“ L%‘_’]’;}‘?JFTQZ

N

S —‘3&

LR A s Bl | AR BT R AT Y PR R PR R R
FremviK iR b1 v ﬁ*_ﬁ FOPFPCAE Y B e T FIEER > 4 R ALK X LB

fro B> G 2R § oG s pe BN RedRan > LR F Ay

-~

g 2z PPN
BB B

hpaz)
2
v
o
()
N
-

el BH m3vH - R ANE TR RPE BEEY o i

Wodiens s A g arie o X AR S RS ‘Ffiﬁ‘é’ﬁ ek koo

d0i:10.6342/NTU201903045



Y
m;g—.,g‘:

whefF &Y 0 foxml A FIARE A R E % Hi ABE YA beta fw
RN AL R A RIRE AR 0 A ML R g TR R A
W~ B E PR A R0 B E R S Y A F R E A U A A
SEAR RO e § B B ORI G AR S L BT R M G
Wk E g R e - 07 & 596 FOXML 2 )4p B ¢ beta ‘e i 35 i
FRT IR T obo FIA R G RO 0 A LR IR TR T T A §
Fle e AT BB BRI a0 Gp B Ene s % o AR & A
S FARBA R EOR PR o FIUMIE O B 0 PR R2s g AT RLIRIHE B

AETF 5 e 166 2 WA %5 e R W4 - 04 real-time PCR 4p # L8
i B 0P AR Ao & 2R AR R B 47 0t 85 ¢ FOXML mRNA 4 i £ 13 dc
A B o a3 Bl &t BRI R B nF S ot R U B R
FOXMI mRNA eh £ & £ &, % W3 2% 3 & & 57 ¢ Glucose ~ insulin fo
C-peptide % & > 3-8 HOMA-IR - & 15 - #= 3 #&¥3 ' 2 IBM SPSS statistic
FHL IR E 1L s 2 N A AT o

IR o

5

A3 FOXMI mRNA e 2 £ A n i@t i P A e 84 5 592.4 1%
BAEA AR FOXMI A6 s ask? 3R L EIMe L= 2T
BAEIRNE Fp B AL R R L YE YR AR PR 0 VEF L AR A
B b REFAR o BF > sk FOXMI ACt 2275 52Tk % it (7 AU R 7%
Ao R AL REF A FIRPREOREME R 32 T FETEE DT R

F15 B AT B PR PRS2 R A JEAT S B RN R > B — BT e

L - KR w0 FOXML AL %18 4 sdm bk o enb 2 10 5 A de, B ¢
ﬁ@ﬁ"‘ﬁji’?,l'l s - BREDE E R KR A Fi‘gglpki/ﬁ)\ r‘ﬂlz’ﬁi °

d0i:10.6342/NTU201903045



Bk dEdRaE fom ~ FOXML AT B Fr PR L

d0i:10.6342/NTU201903045



Abstract
Background :

FOXM1(Forkhead box M1), known as a transcription activator, was reported
to be essential for the beta-cell expansion and glucose homeostasis during the
pregnant period in mice model. With the increasing of fetal burden, weight gain and
the secretion of placental hormones through human gestation, maternal insulin
resistance reaches its peak. Once pregnant woman fails to maintain glucose
homeostasis under such circumstance, gestational diabetes mellitus ( GDM ) will be
diagnosed at 24-28 gestational week by glucose tolerance test. In this assay, we
assumed that human shared the same mechanism what animal model suggested. That
is, human will overcome increased demand for insulin through FOXMZ1-associated
beta cell expansion pathway.

Method :

To address this hypothesis, 166 subjects were recruited and collected maternal
peripheral blood from the patients with GDM to test the FOXM1 mRNA relative
expression level between control group and experimental group. Next, due to fetus
developed in hyperglycemia environment reflects its higher insulin needs, we also
harvested postpartum cord blood from the GDM to test the FOXM1 mRNA
expression level, and test glucose ~ insulin and C-peptide protein concentration at the
same time. Because the newborn umbilical cord blood was considered in the fasting
status, the HOMA-IR then calculated by the serum glucose and insulin levels.

Result :

In this study, data showed that FOXM1 mRNA expression level in umbilical
cord blood was 2.4 times higher than that of in the mother peripheral blood, this is
consist with the role FOXM1 displays in the past research. However, as the result of

unequal sample size ~ sampling timing and type of specimen, either in third trimester
\'

d0i:10.6342/NTU201903045



peripheral blood with/without GDM or in fetus umbilical cord blood from
with/without GDM mother show no statistic significant. The relationship between
FOXML1 and GDM still unknown, but hope this study can be a start for any possible

further research.

Key word : GDM, FOXM1, mother peripheral blood, fetus umbilical cord blood
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#3658 FoxM1 A& F16 2 38 Itk (FoxM17™™) | Ui {7 3% 58 60038 4 = % £ ji
o Bfleipid fleehd AP AR Y hawiv by - R4S 1L

A e 2 B4R R L %ok o FoxMl $20 B tm e B e
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B4 [ B FoxNl & 517 & chinse 5 B 2o [54] Ai 42 9] % e £ 602
senvh ¢ R 4 iE Foxml A8 %) 5L & [*H Jthymidine s4p %@ *
227 BrDU% ¢ » M UEE %E betagal i HRE AXELEEE £
FoxMl ehim®e & £t b ¢ R EF 1A B> a A A% G P plgd L8R

3OS de e A 5 B ame (doBl4 foBl L ) ¥ arE S e FoxMl A& FiE

i, e L%y ¢ dhbeta cell & v i BT - B A REERR ISR D
iv 4 e [B5H]
A Mouse Islets B Human Islets
3 - 3
c
S ko é *kk
g | | (‘E r—
ag L=
é E 27 T g?" 2 1 -
£ =
@ £ 52
g E o
25 53
;b 1= ;u‘_’ 14
£ £
& &
0= T 04 T
NT p-gal  FOXM1b NT pgal  FOXM1b

B4 ~ BE & :E FoxMl & Flae {lgck § wmre 4 K
F L kR © Davis, D.B., et al., FoxM1 is up-regulated by obesity and stimulates

beta-cell proliferation. Mol Endocrinol, 2010. 24(9): p. 1822-34.

Human Islets

Mouse Islets
1.50 = 1.50 - .
*kk L—
S 1254 ’ ' § 125 T
8 M p-gal 8 O Foxm1b
w
¥ 100 O Foxm1b 5 1004
2 )
g 0.75 § 0.75 <
ﬂ —
3 3
¥ 0.50- + 0504
2 2
@ 0.25 | @ 025
0 - g i 8 [ | ol milllm —— 1
p-cells a-cells p-cells a-cells

Bl ~ 8 4 FoxMl A%l flge fime 2 £ o

F

S &k gt Davis, D.B., et al., FoxM1 is up-regulated by obesity and stimulates

beta-cell proliferation. Mol Endocrinol, 2010. 24(9): p. 1822-34.
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NV ESARE pF B w2 Ko FoxMl A FIH A T A b oS T F A
MR B lmre A e 3 B o B AR D B A SN R R P R e
o R EREFWMARMERE > < A MTEEEBLAL R e EFNE N B
TR ME AR RT3 E 8P A dad g gRAMP LG F
PRt A RCRTC AR B R AR T A ER S s J N RREE PR

dEgEhEd > RBANEAWETL ShE s LEF ALY 7 R

<ok
>

PR EERAE TR S AR 0 g BB R SRR -
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BoF LR Bl
%éuj%%ﬁﬁéﬁ?ﬁFmW%%Bm%%ﬁﬁmiﬁnaBﬁpi@
A RN %A T oW AT AT ET AT A M LB R s
kpir Bz m APy ¢ B FOXML 2 & € ik 2 a7 ¥ B wre B 00w 4%
H e BREFREREF D175 Fidto - REFEF HPL ha i EH 4 AL §

%o ¢ MM A4 0 @ Beta Mot § 1548 FOXMI & Flenis it %k 2 S 458 > %% §

e

Fa B E g PR E P B EE T e TRAP SN E SRR A BB R AL
FHRELFAHPLARE g - BT B % 124 & betacell 47
EEFAIHA S OGRSy R G FARET B IR P b R D
B R T AR I E R B Bt AT 0 R R B e
?Lﬁiﬁ&a‘%ﬁ;yﬁaiﬁ%‘ﬁﬂ% #a ? HFOXM] mRNA 228 £33 £ 8 -

BF VRl o cn B A ePs 520 20 ML R R TR p e
Ao BRI S LG R B MRS Fl R H betacell 3
SR G R A b 4 R R 0 L TR B P AR Pt A
BB BERE T S0 - R T a2 o ¢ FOXML mRNA chE £ E kA4
AHELFFHFLRL  RRHRS Y L glucose ~ C-peptide g -

3+ % HOMA-IR ehig -
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3175 # %
3.1 1L £33 Rk ek R

E2018# 87 1pF2019& 77 31 p 20+ FRPLEERY
Foabw R MR R R SRR L S E B 20 £ R PR o 2 $
#AAFO63 Lo TR IR OB b R PRI O 3 A 1 2 M R
B0 EFHREF166 Lo AT EEH G 0 R L 20 A ()R 2
Ht 24 F T 28 R WY B 0 ORF F A E MR B R R R
R e L ER AR AL Y E R R R Y LS T A E A

MEER AR T

3.1.2F &3 g%
% #rE-4e » 120180601 7RINC FOXM1 A 7] A W AR SRR &—*ﬁs&él LA
Pl AR R fEF A RRLAAERPL TR SR FF IR

Flatehidsk L LR2FRP 2 R L ) 2P (s )

3.2 %1 Kk
REEZZWREE RN ROIFE R ERRL R AFT L 10FS
A3 £ NaF Asgpg ~3 £ EDTA K e 2 6 £ & B i 5

BV G ATk 0 T F B 24 ) PER 2 RNA dm T o

3.3 i
3.3.1 9 a2k ‘iiﬁiiiﬁ-ﬁﬂ%ﬂ%

H-dEpp 1 2000g s 10 A48 0 * s ) s A ik %P5 0.5 ml
shbuffy coat o &% #buffy coat v » 7 3 2.5 ml RBC lysis buffer e 15

FApOEY > FPTELEHERRS > Y G5 A48 § P F]B buffy coat T
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https://rec.ntuh.gov.tw/wiPtms/protocolStatus.do?protocolId=9847
https://rec.ntuh.gov.tw/wiPtms/protocolStatus.do?protocolId=9847

Gk SRR G T LRI ARt 2k 5 0 o 1 2500g M T A4 E
MR R IR EDHRE D RS ERG § o LB For 1
pipette #-wlik 4~ #47 > £ 4 » 1 ml 7k TRIzol LS Reagent i®* » da4=¢ ¥
Plo 2R 2B 53 FIER RS o 2 BR1TF w2 DT I 1L A
sl F 0 o80Tk I E MR RNA R ¢
AEE A - P 3000rpm A4 o ] s e BEE G BB 500 1 ]

2 100 0] 2 s s cpicds g ¢ 0 3 -20Cok 4 o

3.3.2 46 P~ 3L RNA
#1332t B0 Crk o dm e SEPTiR 4R A B 20k F a0k > 4~ 0.2 ml

chloroform (per 0. 75ml TRIzol LS Reagent) > #£f # + 3 > } TR 5 >

s
fg

kS

¥ 3 A4mis o ACH < 120000 1544 - MAAD R & » HBEP 1 K

s g ¢ o F4e~ 0.5 ml 9 isopropanol (per 0.75ml TRIzol LS

She
=

g
X
fon

Reagent)¥ kR & - R #E 10 ~ 481 - 4Cgw 12000g > 10 # 48 - 2 5+
7k 2 4o 0.4 ml 75% ethanol (per 0. 75ml TRIzol LS Reagent) - i ¥ vortex
R 1 ACH < 120008 5~ 48 > s HFEAT S = o WPFIFE L R 0 W2 A
g o i pellet ®ic(FEI #4877, 27 10 54z) 4er 20-50 p1 DEPC

ke d RNA > 7k i8% 10 2480 60°C-kip 5-10 #4815 > 33-80Crkfad * -

3.3.3 mzuRNA & F & 2 2

i¢ * Nanodrop 2000 spectrometer k& Rlt:fk & o #- 0.5 1 3 f#323 »
RNA % A *t kiRl 8L > APy ™ @ R4 & 260nm ~ 280nm 14 2 230nm > #
SRR AL Bd TR G R o RESIRE TR 2607280 v B (FE R
B) ~260/230 v E(AR T BAF)M R PR GUER o BF RNA A H 260/280 v
EéEl.8~22 /@ 260/230 0 ERE A 18R 222 - FBRE AN

Bt A PR e B PR A S e R P BT B 56 B AP T A k2
-15 -

d0i:10.6342/NTU201903045



F oo el 1%E %M1 (1g Agarose + 100 ml 1XTBE buffer +3 41 DNA view) »

#4A (211 sample + 1 ©1 6x Loading Dye ) /& » #3448 » fi % 4o & Ak %

KT A kBl 50 kA > 90 A 4B e FAR 1S 0 1 AR PR S T 3 BRIY &

LU A=
22NN .ML»NP

% o (4ol - )

M S1 S2 S3 S4

<= 28S
<4=18S

Bl - ~ & A3 RNA = A a9 ]

:x : MZ 100bp marker ; S1~$4 2 F %4 A~

3.3.4 F fkdriTn

~#% ¥ * RevertAid First Strand cDNA Synthesis Kit » & #-#775 4 &
Bk P BT o B 4o~ B RNACL g) ~oligo(dT)18 primer 1 wpl ™ % i € &1
RNase-free water T #cdts g @ » £ 1201 B 60C-Rip4e#T ~48 > L3k
kP (4C)4#&F &5 4 » bxReaction buffer 4 u1-RiboLock RNase inhibitor
200/ 1) 1l ~10 mM dANTP Mix 21 v % RevertAid MMLV RTase (200U/
eDlul> £ 20 pl> REHEI HA2TCTRip4e# 60 ~45 > &F T0CT » 4>

R A RLE o wE B cDNA - T i3 -80Crkd A * oo
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3.8.5 315 i3t

%ﬁﬁ gt b3l 3 283088 Primer3 Input (version 0. 4. 0) k3% 2+ d NCBI

BB p AT MRNA B 5 0 3 B~H Fasta % 0 ¥R kY > AR T

Slcis o d HAPE DN S w5 F o PeE - wEgsl 3 (dok 2 )0 T4 PCR Rl E

FRBrgt s - ARSI EGALER AR S 60°C (ARl 2 )

22~ PHRATFS A

P2 %]

33 B 7

FOXM1 Forward

GCA GGC TGC ACT ATC AAC AA

FOXM1 Reverse

TCG AAG GCT CCT CAA CCT TA

GAPDH Forward

GCA CCG TCA AGG CTG AGA AC

GAPDH Reverse

TGG TGA AGA CGC CAG TGG A

1 cDNA
2 NTC
3 NTC
4 Sample (55°C)
5 Sample (55°C)
6 Sample (60°C)
7 Sample (60°C)
8 Sample (65°C)
9 Sample (65°C)
FOXM1 product : 153 bp
GAPDH product : 139 bp

]%]—-L_: ‘Bﬁ"‘gl’;ﬁxiﬁf%’i’r;ﬁ ;é'rgg

3.3.6 TpFr E R & prip4y F B (Real-time qPCR)

9
6 = (0 o G G B ¢ Target Gene

FOXM1
GAPDH
FOXM1
GAPDH
FOXM1
GAPDH
FOXM1
GAPDH

#* Applied Biosystems T900HT Fast Real-Time PCR system % i 7 F %

A 45 o 1% primer 3 & ¢ A F g4kt FOXML 2 MCP-1 eh% — 23515 o 2 KAPA

SYBR FAST gPCR Kit Master Mix (2x)ABI prism % #% & R i# ] o 4 |4 » 2x SYBR

Master Mix 10 w1 ~ target gene forward primer (FOXM1:500nM ~ MCP-1:100nM ~
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http://bioinfo.ut.ee/primer3-0.4.0/
http://bioinfo.ut.ee/primer3-0.4.0/
http://bioinfo.ut.ee/primer3-0.4.0/
http://bioinfo.ut.ee/primer3-0.4.0/

GAPDH:100nM ) ~ target gene reverse primer (FOXM1:500nM ~ MCP-1:100nM ~
GAPDH:100nM) ~ cDNA (7 A2 38 F Bt 4 0 10%) 14 2 water, = 25 1 « PCR ch &
g2 2 50°C244-~95°C 1044 -~95"C 164 ~60°C 144, 27 95°C 15
) ~60°C 1 A4E47 40 B oAk -

ek ApEE R NP0 o pnER REN 2 HREOCL BEFR
i+,Ct (target gene) - Ct (internal control)#® ] ACt(calibrated) » 2 1
L FACt(F s e )-ACt(HRE) R TR ACEL F » 2 EFH PR L HR R

PHRAFIZEEDREM BRI+ 2) -

Ct Value Amplification Plot
100
8 Sample
C 10
[
O
n
()
b
O & 1
=
L — B?s'elme_{ No Template
Number of Cycles -

Sample A /\Ct = Sample A FOXM1 Ct— Sample A GAPDH Ct
Sample B /\Ct = Sample B FOXM1 Ct — Sample B GAPDH Ct

001

2 2
Cycle

Relative quantification ‘ 2 4L Ct

B+ = ~Real-time PCR 4p ¥+ % & T & A Fl3Hh3 B

3.3. 7 1p B # = By
LA AE i R xSt gpa2 s i C-peptide ~ Glucose 11 %
insulin ek & 4p B iRl 2_ o HOMA-IR #<i& P] 2 (insulin(ul/mL) X

Glucose(mg/dL))/405 = 543+ & -
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3.3.8 kit ik

FALY e TR L )5 k R A A 0 5z [BM SPSS
statistic FHRBEEATHRALTERF LA F > FEF R B RAT
# =_(Student’s unpaired t test )34 {7 513> £ 24 fE Pl ¢ * B> # ~ Mann-whitney
U test (Wilcoxontest) & % #csizt 247 o alevel T A P<0.05 (gL ) T3 &%

7k @ o ¥ ¢k > 12 Pearson coefficient k5 it @ @ 5 B A B o
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*F
1=}
b
it
o+
-
%m

4. 177 %% @4
4. 1.1 F ¥ & il FopAp B etk S-dict it

AT R 83 LAY B Y ¢ § 63 LAadREp b2 20 LAEARAEL
TR o PR R & 0T 308 825 333 & 0 A L35 BMI i 21.3 kgim2
FZ 2 BMIEFRE P4t § 1 T15255kg/m2 > 3£ htg &k g 5 417
kg/m2 ; &f&&a‘%ﬁwﬁa,& dck E#T0L 335 & 0 g W T BMI L 23.18
kg/m2 > % = 2 # T35 BMI %k 7] 27.31 kg/m2 » # {8 &ty ) 5 3.9 kg/m2 - & ‘e 4k
AFRE ™2 A 5 BMI b A T TR KN A7 A 95 0.038
v 0.027 e P & > ] >R Teh B 0050 FIREFSL TR SR o (dvk =)

2 RS IR O AR M DR Sl

i A R TR R, R AR TR R, piE
i 5 B p 63 20

=8 (£) 33.3+4.54 33.5¢3.7 0.84
5% % BMI (kg/m?) 21.3+2.6 23.18+4.47 0.038*
%% t BMI (kg/m?) 25.5+2.63 27.31%4.2 0.027*
BMI # £ (kg/m?) 4.17+1.12 3.9+1.2 0.48
FEATF A (%) 1.4 3

G OB L AW A BMI A DT B b A T

At e (k5 p<0.05-~ %3k 5 p<0.01-~ k%% % p<0.001)

A.1.2 25528 S YRk Ao AP M S0TR A Sl 1

AR R ACE83 L AT D0 AR LT SRR &
A e BB b ARG 634020 Lo H RIEMRAE & s 2 0 4 M E T
95 31164 2 % > M4 ¥ i F ¢ shglucose kR 51 5 78.6mg/dL 0 @ 3 4 5

% % insulin T332k A& G 7.6uU/mL - 12 4124 glucose % ) 2 insulin 3-8 e

HOMA-IR Jp #icfic @ /1] 5 1.58; @ #+ A5 YEIRAE AR Boerrneds 4 g€ L 3099.5
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=5 414 glucose 2 414 insulin L=k A & W 5 77.8 mg/dL §- 8.33 uU/mL >
Mptd BEcEE g HOMA-IR P 5 1.7 -

2w R R AR M TR Sk

£ E 'S A RLEIRME Ol B A ARG R B p e
Bk Hp 63 20

2 e (9) 3116.4+398.8 3099.5+401.3 0.87
41 4 glucose (mg/dL) 78.6+13.69 77.8+17 0.366
414 insulin (uU/mL) 7.616.15 8.33+6.92 0.917
44 HOMA-IR 1.58+1.42 1.7£1.75 0.859

EocE Y T3 E AR L S B 4 T kA 4 Fglucose o Einsulin B % 5
# HOMA-IR 2 % § Zrefutin i i 2 MEL ¥ A b2+ Tie T
747 BE¥F-k® 5 0.05; 414 glucose (mg/dL) ~ 414 insulin (uU/mL)4e: 4
HOMA-IR & 214 & & f# » 12 b = # & Mann-whitney U test ( Wilcoxon test ) %3+ »

B 5 bRe B F B MI¥ KL 0.05-

4,1.3 # & &% 1 ¢ FOXML1 mRNA fp$ 4 & vt fie

#2502 % n FOXMLIACt #iedp £ 1% SPSS k SLig {7 ¥ i~ et T e B
Lilliefors & ¥ 1< & < Kolmogorov-Smirnov & #_# » ¥ 115 3| X & 3 GDM *
w2 Bk e TEA S 5 022 00950 KEEFRE > 4o Hcdp TR

GAT o R o F5 &5 GDM i s 2 1 H v il ek 428 30 6] » 3

$t ez Shapiro-Wilk sez- € * ke 2> S5 w2 &£~ 9 EMm 5 0957 - 0.673 -

AERHEF R AFHEATRTELST o (Irk T )

-21 -

d0i:10.6342/NTU201903045



Kolmogorov-Smirnov? Shapiro-Wilk
GDM | Se Fat | A d R | BFME | R | pd R\ BFE
A i 0 .104 52 200" 959 52| .070
FOXM1ACt |1 133 14 200" 977 14| .957
. 0 113 52 .095 956 52| .053
FOXM1ACt |1 127 14 200" 957 14| 673

* ipdtruedg F T Lo
a. Lilliefors % ¥+ &

e T 2 FOXMIACt oy ¢ LR F A~ F > Flt 4™ R & R ajp it
Ly Rt R A TR TS AT 5k KR o * = FOXML ACt
% 9.16+£1.52 @ "#a FOXMLACt 5 7.88+1.44 > & e 3 ik 5% P & & L
5.83002E-07 » + tg [ »*qpft & » A F K o (4rFl -+ 2 )

12 4 ¢ ok ok

10 A

FOXMI1 A Ct
(=)

=i | M
Btz ~ 25 229%ky FOXM1 mMRNA Ap%t 4 3§
B ERATHRIESS 2 A Tio8k% (k5 p<005- k% % p<0.01

~kokok 5 p<0.001) > RT-qPCR 4p 4t 2 #8258 5 24 o
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4.1.4 # 5 fo¥Fa v BERBRRORET AHEARE SR

#rrg & GDM kA fee® n 2 %n A S 4p3 e @ GDM# & 4 &
FOXM1 ACt 5 9.2£153 > @ } GDM * i $% &4 FOXM1 ACt 3 8.92+1.48 > & &
FPiEtwTEEM0504 g+ phid  AEHFKE > L4 5 & GDM h*

5 2 FOXMLACt + ¥ A3 Si3pP igend £ o (eB®l+ 1)

Non-GDM GDM

Bl T ~* 5§ &AE4RAE R < FOXML mRNA Ap %t % 2
Non-GDM # % & 4z 454 i 4 47 > GDM % % e dkch s 2 4 o 2ib 2 & T 1%
BES AT 8% (k5 p<0.05- %% 5 p<0.01~ %% % % p<0.001)>

RT-qPCR 47 $173 #5238 5 24

4% 0 & GDM ¥ $ & FOXML ACt & 7.95:1.56 » @ 3 GDM % % &
FOXMLACt 5 7.741.02 > & =B P gtk T8 & 3% 0.416 > &~ fpft &> AL
F-kE > k4§ & GDM e9ks & FOXMLACt } 5 A $ 53 P Bieni & o (4

DRSS
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ACt
[=)]

FOXM1

=

Non-GDM GDM
B R s E SRR S FOXML mRNA 4p $+2 R8
Non-GDM i # # 32 JE 45 4 Ffps 085 42 » GDM % 2 F 5 dE 4R Flops e0F0 42« 1
WA THRZREFS EHRATH8%% (k5 p<0.05- *k*x 5 p<0.01-~ x
% % 5 p<0.001) > RT-qPCR #p ¥t & #ic3- 5 250 5 24 o
4.1.5 "#x FOXML ACt & & %78 B ehd |2 B 1%

#-5%x FOXMI ACt 41 * Pearson coefficient #& =k~ 47 H EFF 4 & %
w7 C-peptide(ng/mL) ™4 2 HOMA-IR R » & & ¥ iy 3% fenaih B i o & 45 8 % 2 %

= FOXMI ACt 2 g9 h 2 WERPM 2SS > pMIp8s-0.29 ZRA M - (4o

)
Z > ~ % FOXML ACt 22 & %38 ¥ cndp B Tx #ic
W S i W HOMA-IR
FOXM1IACt C-peptide(ng/mL) index
. FOXMIACt 1
g4t -0. 295872849 1
C-peptide(ng/mL) 0.156346846  -0.022873202 1
HOMA-1IR -0.01187988  -0. 056033229 0.261441636 1

7f:C-pepetide = *#i C 275 HOMA-IR & %% § % [E 4t 4y 84 Pearson

coefficient & 47 & =¥ 5 enZ MR % o

-24 -

d0i:10.6342/NTU201903045



¥IF 3t

I~y

5 lp "'L'a‘mv‘llvm
AP RELESI K AR B £ 4263 0 F 2 H (34

)20 tERERBREE (L) REMLE YT &L Db F LB

5

Tk s dliek o A FEGHLE FaB % o
5. 1.1 & & da i Ao An B enfie ik Sdici 12

ey e A ATeR flch Az B B AR LIRE
Ffris BMI P 3 AT e deiE F 30l X ARP P HF AR T A

Fped §RFNIEA B0 HiED f’cfi’ﬁ?ﬁ-#ﬁ 7 o [b6]

~
B
=
DO
o
>~

ST T R BRG NPORE R TR B B - B iR
GOE 32 F P
5. 1.2 Pp 2 et dmirg o Ap M TRk Sl it

e DR RAR FOR AP M TR Sl A w P R IR G EAEIRME R et ALY
4T grsa a4 ME - 4 glucose (mg/dL) ~ 214 insulin (uU/mL) % 3
4 HOMA-IR * ¥ m Szt &gen g £ o gt ob > o 3%y #7178 pla?s 241 4 glucose

(mg/dL) =214 insulin (ul/mL)> F]* 884 A5 & % 20 > Fl 2 7 #cdp @

ENPRIIERER R T R RN £ ST I -

5.1.3 # x & %ki ¥ FOXML mMRNA #p$ 4 R & &

A a5 AWML FEFREDRPAPMEE > A B Bl AR ST
B oSBFY AR T 7a* o 2 %s FOXMIMRNA AC &5 ¥ it~ m (%

T A T e G 33 & o 2 RT-qPCR 4P 44 % dics- B 2 50 20
3+ % FOXML mMRNA jp ¥ £ & &* 5 (ACt=9.162152) % % (ACt=
7.88+1.44) ehZ B o RIF 3 BFL ¢ FOXMIMRNA 2308 5 # 5 ¢ h24 8 2

L}

KPP E I HFOLE (Bt g RS R LES AT T FOXML
-925-

2 N
r.?l,

F_&
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£ SENLENE EL7 LN o N 45 g3 I S
5.1.4 # i r¥fa g mAEMRBACRORETARHARE SR

Aa AP Fdlez 2y 2 FOXMI mRNA Ap 4 & 2 %] 5 9.2£1.53 11 %
8.92+148 > A W h i3t b X A F LR - (4eBl+ 7 ) i BP0 24k Alic
P AFTReRFEEE S =320 PR EEL SR Y §EF e
PERZE T TNl 0 A e A TRA Sl e A R R A Airdle

F23 eer FOXML mRNA Ap$t# € 4 % 5 7.9521.56 {= 7.721.02 > & R & 563>

FENBPESIRE S GDM A2 e A PR € F P AR AE < 1L R
PP g hlF) 0 Tl R AT R T FOXML &d e /7w ch@g it o

¥ o4 & GDMA 2 & FOXML AF L8 e g% £ 8 » w70
B YR 4 A TR T RGO § R e ] #0013 ik 5] GDM
WHE G s ah g A f@a betacell 3 & ¥ #3 > ZFFRH 43 > RliEK ¢

BRI E Z L RE R TS o

5.1.5 ##a FOXMI ACt & & %78 A e ML RBE %
AP B E EERF L P FOXMI mRNA ACt v g FFLELEE
<o~ % B e % C-peptide dhie 4 & £A5 2 5% § & mduang K o 2 2 Pearson

coefficient ~ 47 {8 F I B RAPF T & 5 MMM % o (£ 7)

Befsits E & - 8o FOXML AP~ AHp 2 plane 22 284

_ﬂ

A
F_L

OB BRI AT LA I R Y IR Y R IR

FOARE FIt e HiE R % s B AT &AM DL Beta ot i - R o
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A

% 2 B

i

FOXMI A F13 4 b fieh | R& LA efmyfREY » RERDNE A7 o
BEARFLERE R FAREd o RS €& DR F(4oB -+

;)o

Embryonic devaloprmiant
(8.g., Iver, lung, heart, neural developmant)

———————— | Postnatal axpansion and maintenance of [-call mass

_— - |Hmm-nlmuhﬂmuh|

» Balancs batvsen proganitor osll renewsl and commitmant to dilansntiation
[im faver ol this lormar)

— |mwumum|

_—  » |mmmnmm|

[ |wammwﬂ|

—_— | Interlarence with contact inhibition

mxunl —_— |Mmd'mndﬂly |

— |wmwmwmnw]

—eee | Varsatile regulation of the canonical Wntfl-catenin signaling pathway

Tumariganasis
-_— (turmar initistion, tumor growth, lumor progressian, tWwmor motastasis)

Cantribution to transkrmation

—— | in.p., anchorage-indepandent growth on solt agar,
tumar formation in nude mica, growth in low sarum madia)

—e | Recruitment of tumor-associated macrophages (TAME) to the Iunnl

- |vm-humwwwwmmﬂm|

———————— | Context-spacific lumor supprassion

B+ - ~FOXMl AFeh i # e

ALK R

Wierstra, 1. (2013). The Transcription Factor FOXML1 (Forkhead box M1). Advances
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