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AN EEAAR BEAEIRE (1 A
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U Rieger Z¢ & 1iE(RIEG)P), iridogoniodysgenesis %5
HORE(IGDS) M, Peters 5+ ™, RDC %%. FAIx &
# RDC 1) R62H R AZAA A AT 7T K B, R62H
KA G AL, Jife T 40z, 5 PITX2 ¥
AT LG, HEAZRIA K PITX2 R62H KAk 5
DNA [ 455 18 1 SR ANK, AH 3 S B0 1) e ) i
AR, BT A% RIS 1 PITX2  H AR #4720
th, H TR DRAEH DNA g &fe . Tl kg
TR RIE AR, A0S 2] WT. R62H.
T68P('F3 2 RIEG) GST-PITX2 fli & &5 1117 EMSA
RN, K3l DNAZS & 6g ). S34h, M Wat/g-
catenin—>PITX2 5 S5 & &, ARG T 1
SE 215 AN PITX2 WT Al R62H [f] HeLa 41 il 5
FH U =X 40 Ak 43 B 40 B R I 2, IF R
Real-time PCR £ R£J | B-cateniny Cyclin D1 [#) 4%
kK, Bt PITX2 R62H X Wnt/B-catenin —
PITX2 {5 S A& F &2 1570

1 MR57FE

1.1 #HikE

535 L pcDNA3.1-PITX2 WT. pcDNA3.1-PITX2
R62H 1 pcDNA3.1-PITX2 T68PRI Ky #iff, PCR 9™
PITX2 CDS J7 41, 512 Wk 1. KT Rk
Ky 718, FATHE c-mye F 07 1K Rt 5|
Yy, WA Bl PITX2 CDS il c-mye 22407 )
A7), PCRAIGHATH: 94 CHIALYE 5 min; 94°C
APE 30, 60°CIB K 30's, 72°CHEMH 1 min, 30 M
s 72°CHIEM 10 min, 4°CWAFE. § 8= o6 iE
A pGEM-T #f4(Promega A7), FHEAT Sal 1 /Not 1
(Takara 2 w)) AU U]« AR5 250 T T 4 Tt Jg L 9k [
e, Bt AR H R BCS RFER Sal T /Now T XD TH
1) pGEX-6p-2 # /& (Amersham 2w )iE 1T 1%EHz .
W T 4L TR 43 0 6 44 8 G6p-WT. G6p-R62H F
G6p-T68P, 2 Sal 1 /Not T XU % 58 A 46 30E .

Table 1 The primers for cloning

Primer name Sequence(5'~3")
GEX-F tagtcgactatggagaccaactgeege
GEX-myc-R aggcggecgcteaattcagatcetettetgagat
IAF ctttccagaggaaccgcetaceccggacatg
TIAR catgtccgggtageggttectctggaaag
S tgaacaacctgagtagec

Note
underlined section is the site of Sal |
underlined section is the site of Not [
for sequencing PITX2 cds
for sequencing PITX2 cds
for sequencing PITX2 cds

1.2 GST-PITX2 RiEERAFRIL. HLFLE
W H L TR Gep-WT. G6p-R62H Fil G6p-T68P
A=Ak pGEX-6p-2 73 1k BL21. % BRHCH 3
W, BeME 2~3 ml Amp* LB(& K75 55 Z R A
100 mg/L, & [F) AR F7 5, 37°C, 280 r/min,
P . Ik H, WECE A AL TR BL21 HI4K
B, 10 50~1 1 100 40 42 Amp* LB AR ;770
1, 37°C. 280 t/min, HRGIE. MAFE AKX
A K (A 0=0.6 ~1.0)I, 1 IPTG & £k &5 4
0.1 mmol/L, 28°C. 280 r/min, 4¥%:¥%¥% 3 h. i
S5e)a, EOUTEANR, I 1xPBS FE4N R . UK
AR R, BRI 15 s, ARG 45s, EEER
EEN . RIS, RN 24 N Triton X-100
BEWREN 1%, B- MK L RLZIWRE N 0.1%,
FF I\ Protease Inhibitor Cocktail(Sigma 2> ). K
F, 100 r/min, IR 10 min. .0, ¥ B, 1E Lk
TE WP N N IE 1 1) 50% Glutathione Sepharose 4B
(Amersham A #]), ¢K I, 100 r/min, %54 30~
60 min. 250, M 0.1%Triton X-100/1 xPBS ¥t %%

Beads. fix)&, M 10 mmol/L b J5i B e H Ak (1 3E
/Al ) 50 mmol/L Tris-HCI(pH 8.0) %t i GST #lI
GST @& 8. WaiAb & A BUAE i, 10%SDS-
PAGE IR LUK BT

WA 5 (R 2 1 BURE i, 10%SDS-PAGE i fi
Lk, SRJG%F 4 PVDF /i (Amersham A #]). ]
anti-myc /) [ 50 BE PU K (Invitrogen A 7)) 84
anti-GST % 2 3¢ B ik A = H &)1 0 — 5t e
5 000) 73 HUREAT AT, P (1 2 10 000) HRP F5xid
L P 1gG 2 e FEHTAR L HRP A5 (1 1L =41
% 1gG 2w E PR (KPL 2 7). )7 ECL R Al
(Amersham 23 7)) AT M.
1.3 EMSA 2l PITX2 B DNA && 87

Z: BOCHIRHRIE & % T 1E % 2 4% CE-3 SEZ 1T IR
HLgE, 1F [0 FEN 5’ gatctaccaggatgetaagectetgtea 3',
S ) & A 5" gatctgacagaggettageatectggta 37, ) 4
H AL PITX AR AR 45 G A7 s (IR PP 41 v (1) R
AR 7320, A7 R B SCRRARTE T BL g PITX2 K7
AIFEEEP. ¥ CE-3 1F [n) 85 A S In) 53R KB BiCh
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HWEE S, fERudRid b 2P, ] DC protein assay
TR & (Bio-Rad 2 v )il i ik 1) PITX2 B A 214
R IR EE . R Gel Shift Assay ot 71 &
(Promega). 2P #5ic 1) CE-3 ZE A% 1 B XUEE ¥R £ Fl
S e W) PITX2 B AR R B AR R i Nl AT 1R Ah 45
RN SEGE I HTIY, FEINAFRICEREF BT S5 SR R
I AR L 1) CE-3 SEA% T IR AUREAF A e - 1 5%
SrRER, B I RARIC I AP2 B2 4% T 1R WURE 1
N AR T A REr . BT -DNA 5 G 1R R FAE
Bl 4% M Z RS, 75 1XTBE #1200 V L 4%
ERHYK 20 min. PR, X J6H, -70°CHUH A
W5 12~24 h. EMSA X5 2 DA A4 1)
JEAZ Ak A ali A iR B TR il B RS 2 7K.

1.4 THEFAEEFE ERIE PITX2 WT #1 R62H HY
e se [

HeLa 41 }fl X H] & 10% fifs 2F 1fi 35 Y1 DMEM
(Sigma 2~ 7)) EEFEW, BT 37°C. 5% CO, £ 7546
R 9% . ¥ PITX2 WT Al R62H 43 9 ¥ & &
pcDNA3.1/myc-his(-)B #f&Ji5, 4% HeLa 41 i, Jit
WL e 1) FL AR /E #2 lipofectamine2000 (Invitrogen
2 a)) BB HEAT, 91 600 mg/L G418 HEAT ik .
POK B 7 BH 2k B v B A M S, fl B gDNA 1R AT
PCR %@ My, Hh32 85 H BUii AT Western blot £
W, Jfhde RNA 24T RT-PCR £l

RT-PCR M) & 841~ : 2 M Trizol X 7l &
(Amresco 2> =] Ui W 5 1 £ 5 RNA. DA HU &
RNA MM, % B 300 5 %3057 5 (Promega) Ui BH 15
AT I SR S . B 5 DA 45 ¥ cDNA Ay A5 AR sk
47 PCR N, #"14 PITX2 314k E1814, 5
gtgteggegtgtgtgcaattagagaaag 3' 5 & [ 5| %), 5
ggctcacacgggecggtecactge 3. NV FEJT: 95°C FiiAR
P 5 min; 94°CAZTE 30s, 60°CiB-k 30s, 72°CHE
fifi 1 min, 35 /MEIR; 72°CIEM 20 min, 4°CIEAF.
1.5 SRCHHREAR o 44 R E R

& 44 HeLa 4i i JH JC L7 DMEM 85 7% 5L
g% 24 h, AFA A IS A RE, Bl
10%fIfi - L3 fY) DMEM 15783, 4k8E55 9% 24 h.
o0 a2 PR R A . B, FEET 20 wl PBS
BN 200 wl PKTA IR 70% B, JHCE 4°C,
30 min. 4°C. 300 g 50 5~10 min, JLJE40H.
TV PBS eV 2 ¥k, o Ml 400 wl PBST
AN, N 50 wl 100mg/L ) RNase [ - 37°C
§5¥F 30 min, Kf RNA AT, 52500 50 pl 500 mg/L
(1) PI T 4°CHREOLIFH 30min. 1 JF 7 240 o4 (BD

FACSvantageSE), 4 HUt B _LAEAI . K52 Y6l
RS S5, 40T CellQuest # At 47 Ab2E,
i FHl ModFit K o #r 4 R, o S8 A
)53 B 8 I T4 P o 3 e g

1.6 ZEBFZEZ PCR #& M B-Catenin 1 Cyclin D1
B mRNA FTik K

#£ NCBI #{4# 7} £5 i) B-actin. B-Catenin Al
CyclinD1 ] cDNA J7 51, J¥ 5 %5 55 3 A -
NM 001101. NM 001904, NM 053056, [ ]
Perkin-Elmer Applied Biosystems #% it [¥] Primer
Express software W11 5% 5 #EH (R 2). LU 1
0 B v B (1) cDNA Dy Ak, FIHIZE 2 1519 A
¥, 43 nld 1S B-actin, B-Catenin F1 CyclinD1. X
N2 F: 50°C 2 min, 95°C 2 min, 95°C 15 s
60°C45 s, i 45 . BLUFRNAKRG, ¥ &4
FEmZ —mA 96 fLAH, HADFEMKE 3 ANE
fL. Real-time PCR X . {E AB 72A w] [1) SE B 5 &
PCR R4 Likfr. A 3 K.

KH AB A W HERE IR AT A o e, Hd
IMTHI AR T VS W AB AF 3. I3 X
Real-time PCR 5 R~ 3201H,  Excel £l 4% 5K
VI HE 7, Photoshop g4k & f.

Table 2 Primer or probe sequence for Real-time PCR

Name of primer or probe Sequence(5'~3")

HACTIN-F 5' ggtcatcaccattggcaatg 3’

HACTIN-R 5’ cgtacaggtctttgeggatgt 3’
HACTIN-PROBE TET-5’ cggttcegetgeectgagge 3'-TAMRA
HCYCLINDI-F 5' cgcggagaagctgtgeat 3’

HCYCLINDI1-R 5’ cttccagttgegatcatega 3’

HCYCLIND1-PROBE FAM-5' tacaccgacaactccatcaagectcagg 3'-TAMRA
HCATENIN-F
HCATENIN-R 5’ cetggcecatatccaccagagt 3’

HCATENIN-PROBE FAM-5’ cccagggagaaccecttggatatcg 3'-TAMRA

5' tgctgatcttggacttgatattgg 3’

2 & R

2.1 GST-PITX2 ft&EHMLGEETE

L pcDNA3.1-PITX2 WT. pcDNA3.1-PITX2
R62H 1 pcDNA3.1-PITX2 T68P M it , GEX-F Al
GEX-myc-R J 514, @47 PCR Jx ., #4413 2
PITX2-myc. PITX2-myc R62H. PITX2-myc T68P
M CDS HI B, FiJfs, ¥ HE A BT A
pGEX-6p-2, 13 2 41 it ki Gop-WT. G6p-R62H Fl
G6p-T68P (& 1c). H AT ZE Sal 1 /Not 1 XUI)
Ja, ATLAMLE] 5 kb AR Bl 876 bp 1 H I
B 1b). I3 2 e s 5 N EE 4 50k 1) PITX2-
myc. PITX2 R62H-myc. PITX2 T68P-myc (1] CDS
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JPHVIEM, H5 GST kP 3 3 HE 5 — 2 (A 1a). 75 FAE £ Glutathione Sepharose 4B 2iift 5, 133
W EA R T N KA BL21, SR H IPTG #F 4k GST-PITX2 @& 8, A =4 T8
TS, 451 %W, Gép-WT/BL21. G6p-R62H/ % GST-PITX2 @l &8 111 C i % 6 2 (1 (K 2c).

BL21. G6p-T68P/BL21 5 T J& M FE dh A GST- L E&5 54350 i anti-myce $TA DK anti-GST $i 4 ik

PITX2 @& AR, HiF 3 ArFE S B (K 2a). 1T Western blot T LLESZ(/&] 2b, d).
®)
@ P
180 190 200 210
R62H
185G > A
IGAACCACTACCCGGACATGTCCACACGCGAA
T68P
202A>C
IGAACCGCTACCCGGACATGTCCCCACGCGAA
WT
IGAACCGCTACCCGGACATGTCCACACGCGAA

Fig. 1 Construction of the PITX2 prokaryotic expression vectors
(a) The partial sequencing results of the recombinant plasmids. The arrow indicated the mutation site. (b) Identifying the recombinant plasmids by
Not I +Sal 1 . Cut by Not I /Sal 1 , the recombinant plasmid was divided into two fragments, pGEX-6p-2(~35 kb) and PITX2(=~870 bp). I: WT;
2: R62H; 3:T68P. (c) The map of the recombinant plasmid. The recombinant plasmid was made up of GST, PITX2 and c-myc epitope.
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Fig. 2 The expression, purification and identification of the GST-PITX2 fusion protein
Induced by IPTG, the BL21 bacteria transformed by the PITX2 prokaryotic expression vectors can express GST-PITX2 fusion protein (a), and this result
was confirmed by Western blotting with anti-myc antibody (b). The PITX2 fusion protein can be purified from the BL21 bacteria expressing PITX2(c),
and this result was confirmed by Western blotting with anti-GST antibody (d). C (Control) was the BL21 bacteria with pGEX-6p-2 empty vector. The
band pointed by arrowhead was the GST-PITX2 fusion protein. /: C; 2: WT; 3: R62H; 4: T68P.
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2.2 PITX2 R62H 5 DNA W& REN S WT #HiE

W T A B CE-3 SEA% 1 R FRUak 1E n) 4 1
faE, B K ECH AN CE-3 ST IR WUEE(K 3a).
¥ CE-3 SEAZ R AUEE B K umbsid b 2P J5, S4l
1L 1) PITX2 WT. PITX2 R62H. PITX2 T68P HE1T
PRANGE A FI EMSA 5256, AiESE PITX2 5 CE-3 4%
G IR R, fEEE RN IE W E T ARl CE3
PREFFIFE S8 4 AP2 REME W0t I, 1o B AEFR
CE3 #REFFI AP2 ¥4 Hbrid CE3 BREF I EER LE A

50 : 1. EMSA 145 LW (Kl 3b), PITX2 R62H Hl
T68P 5 CE3 iR A7 —EMai&he s, HY WT
AL ZE AN B . 78 CE3 (&S &1k & A 4%
W CE3 4 a, #it sk, Had, 15 PITX2
WT 5 CE3 4G & i NAEFRIL 1) AP2 K45
Ji, XFPITX2 WT 5 CE3 4545 . X ik
] PITX2 WT. PITX2 R62H. PITX2 T68P 5 CE3 f{]
SEGRRERI. e WL, HR PITX2 R62H T3
RDC, {HiE'e 5 DNA 456 fe 1 %A 0 W R FE.

WT R62H T68P

(b)

1

Binding band- “ ‘ .

2 3 1 3 1 3

Fig. 3 Results of EMSA
(a) The annealing of CE3 double strand. /: Forward strand; 2: Annealing strand; 3: Reverse strand. (b)EMSA. After the annealing CE3 double strand
was labeled by *P, the EMSA was carried out with the labeled CE3 double strand and the purified GST-PITX2 fusion protein. /: Un-competing probe;
2: 50xAP2; 3:50xCE3. The results showed that compared with that of PITX2 WT, the CE3-binding ability of PITX2 R62H and T68P did not alter
obviously. When unlabeled CE3 probe was added into the binding system, the binding band disappeared. However, the WT CE3-binding ability was

not affected by AP2, a kind of un-competing probe.

2.3 PITX2 R62H T2 7E FRiAZH A A RO A B B 4 47

PATE e M T AR e R IA PITX2 WT [ Hela
0 it % (WT/HeLa) F1E& & 1% PITX2 R62H [ HeLa
Yl i R(R62H/HeLa), F£M DNA. mRNA Fl% [ i
I HEAT T 3 30F (mRNA 7K - () % 5 45 5 LK 5,

HeLa 40 o) B 41 AH L, WT/HeLa F1 R62H/HeLa )
BTG PEE I =, (HEE S T peDNA3.1/myc-his(-)B
25 AR B L5 % HeLa 41l i (Vector/HeLa) () 34 5 3
PEBF A%, R62H/HeLa 144 5H 3 P 1k T~ WT/HeLa,
R62H FE R AEL% T A M b N S 1, {H A& A%+ By

AR, HIAT LR R4 B N S HH—G2/M I i e e
(K 4).

%

DNA FIHE KPR 852 45 R R o), SR e TR
A0 ST AN I ox A R e AR FE Y

[ e

80T
o
60T ™
50|
40+
30¢

201
10

HeLa Vector WT R62H

The percentage of cells
compared to total cells/%

Fig. 4 The analysis of cell cycle
The cell cycle of HeLa, Vector/HeLa, WT/HeLa and R62H/HeLa were analyzed by flow cytometry. Ordinate indicated the percent of cells in a cell cycle
stage. The experiment was repeated three times. Multi-comparison was carried out by LSD method of SPSS. “*” Indicated that the difference reached
significant level, P < 0.05. GO/G1: Cells in GO and G1 stages; S: Cells in S stage; G2/M: Cells in G2 and M stages; S+G2/M: Cells in S, G2 and M
stages. [_]: GO/GL;[: S;[l: G2/M;l: S+G2/M.
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2.4 PITX2 R62H X Wnt/p-catenin—PITX2 {55
e UEAl

T~ Wnt/B-catenin {5 5 & 47 0] 7 PITX2 1)
ik, M PITX2 @k — P P Cyclin D1 ()
FKik, RXAEE T Z 59 A 0 ) Wt/
B-catenin —PITX2 {5 %5 i& 12 . & AJ /I Real-time
PCR ¥l WT/HeLa. R62H/HeLa 1A % 4t Jii ki 1)
HeLa 4fl i & " B-actin. B-Catenin £ Cyclin D1 [}]

WT/HeLa Fl R62H/HeLa H' B-Catenin 3 A& /K 134
HHT T, 435104 HeLa [¥) 84%F1 31%(1& 52). H
J&, WT/HeLa il R62H/HeLa ' Cyclin D1 [f] 3 ik
JKFLE HeLa #m;,  H W8 3l AR 2= £, 43031
4 HeLa ] 1 355%F1 189%([&l 5b). bt wl WL, 7
HeLa " % i& PITX2 WT Ml R62H ] LL i1 4l
B-Catenin 1) % ik, {HH% Cyclin D1 1] & &,
PITX2 R62H ¥ %% Cyclin D1 ¥ f¢ 7y iz iz & T+
PITX2 WT.

"

1000-
750-

500-

—PITX2

«—B-Actin
250 bp-

mRNA KIAKF. 4R K, 5 HelLa # L,
@ ® 1 400-
g = 1 300,
—_ o) L
o.)g ED‘E
25 100 £8  300-
8o 8.2
oS = -
5o 22 200
55 s0- 23
&8 0 =8
=5 g 100
g ’—l—‘ g
IS 3
Q O 0
C WT R62H C

WT R62H

Fig. 5 Real-time PCR displayed that PITX2 can affect the mRNA level of 3-Catenin and Cyclin D1 in HeLa cell clone
(a) mRNA level of B-Catenin. (b) mRNA level of Cyclin D1. 3-Catenin and Cyclin D1 mRNA levels in HeLa, WT/HeLa and R62H/HeLa were screened

by Real-time PCR, and difference existed among the three cell lines. -Catenin or Cyclin DI mRNA level in HeLa was supposed as 100%, and

B-Catenin or Cyclin DI mRNA level in other samples were compared with that of HelLa. The experiment was repeated three times. (c) PITX2
expression was detected by RT-PCR. PITX2 was expressed in WT/HeLa and R62H/HeLa, but not in HeLa. /: HeLa; 2: WT; 3:R62H.

3 it 1
PITX2 Ht K 9¢ 48 v] & 2 1 RIEG. IGDS.
Peters 5 1 RDC %5 Z Fi#d . RIEG - & H 1k

FOGHR, R gt ik Rt IR AT o XUIR 52
2, Schwalbe £k 5 H TR (F L 5 IR IG EA), 240
ST NI MRS Ab o] DLECIR 1R, A A ) e R gy
TE, A GARGE R . ATUR O I A S o S0,
IGDS J& T Gtk Wk st AL i, RIHILIE A &
ANAL W MREAS. BRIE IR ok
Peters 57 ¥ 93 1) ok 56 RN B 117 s e P, R0 A )
JErh e T BE. 5 A B SE AT Descemet G, ML
JECRN St RARAS [RI R B2 55 05 AR I 1 v e AH 0. RDC
G REFIE 2T S PR 7. B eI R
SR, FRATTARIL RIEG £ #. IGDS X2 . RDC
B RWEFCRIIRATTRT IR ST LG SRR B, PITX2
R62H 143 % RIEG [ T68P {4 % T 5 PITX2 WT
AHABLE) DNA 4546817

H T R62H 8745 K £ 7E PITX2 5 DNA 454511
Homeodomain P, K R62H 5848 1] fE 551 PITX2
L DNA 456 h8 0 FRE. (B2, AP i

KL RG LA PITX2 EA G, R H1T
EMSA 2%y, &3 PITX2 R62H 1§ ¥ T 5 PITX2
WT HIELE) DNA 45 &g )y, SEERREEOLER
—3. — FEUER K DNA 454 R
WA T, 5% RIEG ) R84W. T68P>;
— W FEE IR ALK DNA &5 &R AT F
B, ok 75 DNA 4 &6, e
RIEG [f] V45L. 7aaDup. K88E. L54Q Al & %[
IGDS [ R3ITHE 2728 fHJE, 55 5878 0 e S P
Re ) RAE TR, B4 KGR NF%, W R84W,
T68P. 7aaDup. K8SE. L54Q. R3IHZ» 2, Bix
BSOS TR 20 B AE Y 200%, W1 VASLED. i
H, /NP RIA PITX2a, W LLSEUN ™
A28 46L RIEG IAEIRPY. DRI, X 2645 0] T AN i)
A H—, RARFEPEMEANAE T PITX2 (1) DNA
ZiGe ) TR, M HAE TR SRR R s AR
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g0 ffd N 1) Dishevelled (Dvl), #E 17 i #5 GSK-3B
(serine-threonine protein kinase glycogen synthase
kinase 3B) i1 ¥ 1. 7E ¥ H Wnt {55 KI1H 5L |,
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Role of PITX2 R62H Mutation in Ring Dermoid of Cornea®

LIU Xiao-Ping"”, ZHU Fei-Zhou'?", WANG Guo", DENG Qi-Pan", ZHANG Jing", LI Qiong",
LING Jie", WU Ling-Qian”, LIANG De-Sheng", PAN Qian”, LONG Zhi-Gao",
GONG Hui-Yong", XIA Jia-Hui", ZHANG Zhuo-Hua", XIA Kun'?"™

("National Laboratory of Medical Genetics, Central South University, Changsha 410078, China;
? School of Biological Science and Technology, Central South University, Changsha 410013, China)

Abstract Ring dermoid of cornea (RDC) is an autosomal dominant disorder of cornea. The previous study
identified a G185A mutation of PITX2 gene in a Chinese family with RDC. To investigate the pathological
mechanism of PITX2 R62H mutation, a PITX2 prokaryotic expression plasmid were constructed and GST-PITX2
fusion protein were purified. EMSA was further conducted. The DNA-banding ability of PITX2 R62H was similar
to that of the wild type PITX2 were found. The cell lines stably expressed PITX2 was also generated, and cell cycle
were analyzed by flow cytometry, and the expression of B-catenin and Cyclin D1 were detected by quantitative
Real-time PCR. The results showed that proliferating ability of cells expressing PITX2 R62H was lower than that
of cells expressing PITX2 WT, as well as B-catenin and Cyclin D1 mRNA level. These findings revealed that
PITX2 R62H mutation affected the Wnt/B-catenin—PITX2 pathway, promoted the genes expressing abnormally,
and led to abnormal cell proliferation and the formation of RDC, which may play an important role in pathogenesis
of RDC.

Key words ring dermoid of cornea (RDC), PITX2, transcription factor, B-catenin, Cyclin D1
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