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#ZE  INGI(inhibitor of growth 1)/& — ML IEF K%, pa7INGla. p33INGIb Fl p24INGlc J& H = Magse i ik, it
MTT AR INGlay ING1b Al INGle X HeLa 413458 ¥ 5200, 45 5 — 4377 HeLa 41 HuFHA T GO/G1
WIIE IR A0 i AR K. SR PCR Jy v 4 INGla F1 ING1b () PHD 45 #4358 S 2 /& 1aAC F1 1bAC, #E1fj {8 INGla, INGlb.
INGlc. 1aAC I 1bAC 7F HeLa ZiJfirhid ik, SRJH Western blot Kl ik HeLa 41 i pl6™<“, PTEN/p27<# HI p53/p21Yat
ML, 25K INGlay ING1b, INGle Fl 1aAC ¥ P {EHE ple™ {1k, i INGle WIEdEE &N B3, 1bAC
T WS ST T ple™ (8 RIS . R 26 R HTHIL T 1aAC AT p16™ )3 5 3% PE T AL BE ple™* 555,
IbAC JUHMAHI T ple™ Jzh Fimth. R4 R T ING1 S5 72 % HeLa 40 J b4 58 (1) s g K L0 7 HLHL,  Ailidfe 7
F SRR DIRE I S R A EA TP A R B BRI 5 OO BLER p53/p21Y" K AP, ING1 SRS A AR IE Tl i 13 p1e™<e il
PTEN F R 4l s 4 i 2h 4, JF H INGla 1) PHD 45 RS B 44 o) DU A plom (s, X 9 WF9T ING1 S b

TEAMLE A 7 T HLRITR A ORI

XHEiE  INGI, ple™«, p53, PHD £5iis
FRHES Q291, Q7

ING1 (inhibitor of growth 1)%% J& H 45 161 41 fity
Wi, BT, 25 DNA $ifhiiE 8 3K
90 E AL TR, ING1 FRFER S 3 AN
T(la, 1Ib M 2)R 2 AN T, B4 TE AR 1)
mRNA %), Hiic &I ING] 874 2 M4 3
B, 23304 p47INGla. p33INGlb il p24INGlec.
Hrp, p24INGle fehi, HFEEMG T RKIEILAT
AR T ING KRS SRR AT C iy
FIRSF, p24INGle MZFERRIT 404 3 Bl fa Ak 3L
., BT A E 5 F PHD B 47 45 #4 5k .
p47INGla Al p33ING1b & 4 i N % J¥ 41 B A
[]. p33INGI1b ¥ N i % A 1] 5 PCNA AHH A FH I
PIP 45 #4357 55 HAT Al HDAC K &A1 HAF
(R4 . 1 pA7INGla ) N i 1 188 N2 KL 41
W, RS HDAC B & W45 & 1 v 412,
p47INGla 1 p33ING1b 2 i S zh 4 40 i b i) 2 Fh
FEFRAE. 3 M RAET, ST p33INGIb [k
ERZ, M55 2 P i R 1K D) R 0 A Fr R AT
FE34. p33ING1b 7E A IE H 2 ZURI 2 Fi i e 40 it

AR ERIA, 1 p47INGla Al p24INGlc 7 HeLa
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RAER BRI R RA R E— 5T,
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I3 5E . p33ING1b Al p24INGlce & p53 EAE &
VIR A7, AT 35 pS3 BRI IR p2 1™ [l 4ok, it
MK 4 B T G1/S M0, {H b 5 0 90 SR,
ING1 5 p53 AWM L FUFR R, ps3 mikk/h
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p33INGI1b ) [F] 5 FE K p37Ingl R AKX HT- pS3 1M
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P40 BB FEC. X LI HRIR R pS3/p21Yen Tl 4,
ING1 SR 340 W] fie 8 3 53 0 At 7 222 1) 40 i ) 39 1
28 B 1 1T 0 A 4 S B

Ji 391 2R A 2 1 O (CDKs) 455 1 IR L. 3
VAN G1 B3 S Wi EEFE. CDK #Hi5(CKls)
A LLES 4 21 CDK AR Y. 1R 40 A &) 390 8 1 i i)
LA, ple™cae, p27Kel 1 p2 1Vt T3] i HE 4L 1)
CKI, nfZ54uufifineys. thah, 7egifuse it
T, pl6™«/Rb. pl9*®/ p53/p21%" FI PTEN/
p2750 2 3 AR AN Ol . X SE TS
(SRR T IR R AR SARIN, 20 P i 2% 5 2 ol 5%
IR R AR A A, X S B 5 TR RE S
ING1 40 B 8 56 1) A= 02 Dh e A7 0% . R H R
J6 ING1 K& F A ple ™, PTEN &4
I FIHRIE.

TEIPIR R AR R R, 0 S G A e — AN
BURHIE, WMORWFITE S T INGL % i Rk %
K J5, HeLa 4i s 5 A& HH 40 A5 AR 40 5 00,
HE— 20 KW T g0 M S8 A G B plete
PTEN/p275°! I p53/p21%eft [P ik 4k, Hxt I 52
M plo™<e LA IHLEIEAT T WP 05T, DU R 4
T ML FERE ING1 55 25 S ) A 400 ) e 8 &4 P 8 5 1)
Panm aiING L B

1 #MR57F%

1.1 ##

111 AR AR IE AR . HeLa 40 Y A %
7. RIS A 10%:87 48 L3 () DMEM 5 77
EM AR JE, 37°C, 5% CO, I 41 K K 9% .
pcDNA3.1(+)I H Invitrogen A A, pl6 JA 21 FUki
PGL3-p16-207bp, PGL3-p16-620bp Fil PGL3-p16-
2070bp H1 A % 4 @ JF % 58 19 pCl-p47INGla,
pCI-p33ING1b 1 pCI-p24INGlc f) 2 Okt in &
K Calgary K2#[1] Karl T. Riabowol £ {57 B it 11,
112 FE 0. IREIPE N UIEE, T4 DNA %
$Z B F1 Dual-Luciferase Reporter Assay System i F
Promega v wl (3 H); pfx DNA X & By,
Thermoscript RT-PCR system JJ H Invitrogen 2 i)
(GEHED; G418 W H Sigma v w) (FEE); FUkLHE 2l
LT RNA $EHGR I & B Qiagen 2 Al (5 [H); #T
pl6™ i HL B I [ NeoMarkers 24 @ (£ [H); 41
p21™, 4T p53 BT A MBL 2\ (HA); #i
PTEN. #it p27" B $41, $H1 ING1 F 2 Hi Ml $1
B-actin =F £ H1¥ [ Santa Cruze A @ (3 [H); ECL

Tl 77 &A1 BCA 8 H A A &0W B Pierce 2
7 (F H); SYBR GreenMaster Mix Il | Applied
Biosystems A 7] (£ H); —Huy HAL T S A
Al WP R W6 B v = e 75 A W] SE R

1.2 A&

1.2.1 pcDNA3.1(+)-1a, 1b, lc, 1aAC Al 1bAC
TR AR . M pcDNA3.1(+)-1a, 1b, Ic
FKIEIAE: EcoR 1 Al Xba 1 FEY) pCI -p47INGla,
p33ING1b Fl p24INGlc I RE B ST, &M
[F] [ V) 5 1) pcDNA3.1(+) . #45 PHD &5 f4) 3
KINFiL A 1aAC A1 1bAC: LA pCl-la, 1b HHH
B e BTN ) 55 N E BamH T & Xho |
(B A7 34T PCR 14, =B (B0 oe 1%
FIAH [FI BV 5 (1) pcDNA3.1(+) &k, LU F 241 ks
MIE, T 1%B R vk, EB J4ta)5 UV AT
MEE, ek B A ORI A T
pcDNA3.1(+)-1aAC Al 1bAC 1] PCR 5#1 75 W1 T
Em 5%, 5GCGCGGATCCGTATGTCCTTCGT-
GGAATGTCCT 3'; <[54, 5" CCCGCTCGAG-
CTAGTACGTGGGTTCGTTGGGGTCG 3’ (1aAC);
IE 5 %, 5 GCGCGGATCCGTATGTTGAG-
TCCTGCCAACGGG 3'; JxIn 514, 5 CCCGCT-
CGAGCTAGATGGGGAGGTCGGCAGGGGACG 3’
(1bAC).

1.2.2 B R E) 10 cm Mb, FHEHUER
114 10% NCS [f] DMEM £ Ff LB 8 g i A= K &
90% &Ik, 8] lipofectamine 2000 F4¢ 1 5t H 3E4 T
Mg, 5h Ja HHOFTEERE FRAL, G 48 h JE 3k
0.

1.2.3 & RNA $2H(, S22 5 PCR M RT-PCR.
fi7 il RNeasy Mini Kit #2041 L & RNA, HU 2 wl &
RNA §% . RT-PCR kit [¥] 6 < %% 5% il cDNA. 5K
i 52 & PCR X 2 x SYBR Green PCR Master Mix,
IOdE B cDNA FE BN, 51K E 0.4 wmol/L,
15 pl AR RPATY 3G, BEAFESWE 3 ASPFATHE,
L GAPDH 1 J 2. PCR N #E ABI Prism 7300
Sequence Detector -5 FizqT. M Z4: 95C,
10 min; 95°C, 15s, 60°C, 1 min, 40 MEIL.
Sequence Detector software (version 1.7)3E 47 £ 4 5
B, AR R 24 [ HE S 7. RT-PCR YL
2 wl cDNA 1E B, IAKR: AR 514, 50 wl
RRBATY 1. [Mg>*] 2.0 mmol/L, 5|4 &
200 nmol/L,  dNTP J J&£ 200 nmol/L, 1 ul Taq
DNA R &M EATY 1. UL GAPDHAE AN Z. 1
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WS ¥ hy: 94°C, 3 min; 94C, 30s, 58C,
30s, 72°C, 30s, fE¥%E25 k. S0y HHh
pl6INK4a I [ 514, 5 CCCAACGCACCGAAT-
AGT 3, &Ia5#%), 5 ATCTAAGTTTCCCGAGG-
TT 3’; INGI 1E[M 514, 5" TGACAAGCCCAACA-
GCAAG 3', K[54, 5" CACGCACGAGAAGT-
GGAAC 3’; GAPDH IEM5|#), 5 CGAGTCAA-
CGGATTTGGTGGTAT 3', &[54, 5 AGCC-
TTCTCCATGGTGAAGAC 3'.

1.2.4 SERE TP, 4RI TN 3~5 £ A
Z4 f# W (50 mmol/L Tris-HCl, pH 7.4, 0.25 mol/L
NaCl, 0.1% Triton-X100, 1 mmol/L EDTA,
50 mmol/L NaF, 1 mmol/L DTT, 0.1 mmol/L
Na;VO,) il 0.1 mmol/L PMSF, 1 mg/L leupeptin,
1 mg/L aprotinin 2 I EEFI 7). VK L% F 30 min,
14 000 r/min. 4°C 20 15 min, W EiE. 12%0)
RN AR R o # A, W% 2] PVDF
5 b, 5% iR 4= 9% -TBS-0.25% Tween 20 = i &
M 1h, TBS-0.25% Tween 20 &= E —# 1 h,
BRI A ALY bR ad 1) —HUE WP A 1 h, ECL
1.2.5 MTT EME g i K th4k. pcDNA3.1(+)
% 1K . pcDNA3.1 (+ )-la. pcDNA3.1 (+ )-1b Fll
pcDNA3.1(+)-1c % % HeLa 40 2 5, I 800 mg/L
(1) G418 ik 2 J&, Pk veke, iRz, H
MTT e A k. iRl 1 96 FLAR, &FAL
9 M A 2.0x10°. P E I AREFL A 10 wl 5 g/L
MTT, 37°C4k4E5: 9% 4 h J7 0 AN 2R W 150 pl
DMSO, %% R ~] 30 min, DMSO 1E %5 4 %)
W, ARG R 490 nm Y A (. EZLN 5 K.
WWE 3N PATHE, R/ ES K.

1.2.6  JaNA AR . 23 ol AR KOIRAS I 1) e s
pcDNA3.1(+) ZF# k. # 4 pcDNA3.1(+)-1a.
pcDNA3.1(+)-1b F1 pcDNA3.1(+)-1c #1411 & 3
JH PBS BE¥H:, 70% L B[] e . U 1 4 i vk i 2
1x10%ml JG R H . I P33, 75 o = 40 g 43l
SEAM ML ERE, B ETH ENLERAE b, 30
0 R AT 00 L ) 0 45 B A 1) AT L8

1.2.7 %Ot % B 4 #7 . f# 4 Dual-Luciferase
Reporter Assay System. PBS &340 3 ¥k, HEAL
BN 200 wl PLB, ZE 3N & 106 RR IR 2218 47 5))

20 min. H54H i 22 55 2 Eppendof ', 10 000 g
B0 308, WL 20 wl B3 IINED 96 FLART, A
100 wl K HU5E S ZE IS (LAR T ) 7 ok e
TR BRI 9 GERE, FINN 100 wl #1586
Z I Y (Stop & Glo Reagent), ¥4 Kt K HU58 H
IO R 9, M 9B . B K RO %
ity 55 3 B 9 D' 2% i 1) LU AR Ay o 2% &5 SR gk AT 41 1)
b

1.2.8 it #r. K SPSS 11.0 BAF#AT S 4
Mr. XAl LR A%, P<0.05 KR ES
ESRE

2 & B

2.1 pcDNA3.1(+)-1a, 1b, 1c, 1aAC F1 1bAC FiE
ESRN: AR AL

S 7] 1) 7 pcDNA3.1(+)-1a(K 4 1269 bp)s
pcDNA3.1(+)-1b(K 24 840 bp )« pcDNA3.1(+)-1c
(K FE N 633 bp). pcDNA3.1(+)-1aAC (K &£l
1 067 bp) M1 pcDNA3.1(+)-1bAC(KJE 4 615 bp) ) H
WZAITE I, 6 FH P T 2 SR A T iU S 4
. B REEDIS g R W T s i N FE [
A IER (R7R ).
2.2 pcDNA3.1(+)-1a, 1b, 1c BIEEE R T RIE

T INGla F1 ING1c F& K 7F HeLa 41 ffo i 211G
FIRBKIE T, HOK pcDNA3.1(+)-1a, 1b, lc
() ¢ 3k B4k 4 59 5 N HeLa 40 o, LLBF9Y 1
INGla, ING1b, INGlc 3 [l {2 1k Xt Jif 8 40 i A=
Kl JE AT CEE R 520 . 43 51 ] Western blot Fl
RT-PCR ] pcDNA3.1 (+)-1a, 1b, lc Fik ki
7F HeLa 4 (i 3ak,  UORAIE S 823056 1) 2%
. Western blot 1145 8 o, S8R Ge 41 b
I AEWT ZAR I 2] p33INGIb (I8 R, 15
Yt pcDNA3.1 (+)-1a, 1b, Ic Ji, INGla, 1b, Ic
()R 1 R IA 38 I8 25 v T R O TR 45 B ) ERA
(/ 2a, 2c). 4% INGla, 1b, lc [f] mRNA %)
TR X ik —xt 519, HTH INGla, 1b, 1c
i Fik 5 ING1 %% mRNA /KF 784k, RT-PCR
GER IR, WY pcDNA3.L (+)-1a, 1b, 1cJa,
ING1 Z J% [f) mRNA 7K1 & 2 & T 800 4l
(Kl 2b, 2d). XFERHLL 3 ASFRIE TR A A
HeLa 40 ffurh it & ik .
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Fig. 1 Identification of recombinants pcDNA3.1(+)-1a,1b,1¢,1aAC and 1bAC by digestion of indicated restrict endnucleases
(a) Identification of recombinant pcDNA3.1 (+)-la. I: pcDNA3.1 (+)-1a digested by EcoR 1 and Xba | ; 2: 1 kb plus DNA ladder; 3: pcDNA3.1-1a
plasmid. (b) Identification of recombinant pcDNA3.1 (+)-1b. /: 100 bp DNA ladder plus; 2: pcDNA3.1-1b plasmid; 3: pcDNA3.1 (+)-1b digested by
EcoR 1 and Xba | . (c) Identification of recombinant pcDNA3.1 (+)-1c. 7: Marker Il ; 2: pcDNA3.1-1c plasmid; 3: pcDNA3.1 (+)-1c digested by
EcoR 1 and Xba | . (d) Identification of recombinant pcDNA3.1 (+)-1aAC. I: pcDNA3.1 (+)-1aAC digested by BamH I and Xho [ ; 2: 1 kb plus DNA
ladder. (e) Identification of recombinant pcDNA3.1 (+)-1bAC. /: 100 bp DNA ladder plus; 2: pcDNA3.1-1bAC plasmid; 3: pcDNA3.1 (+)-1bAC
digested by BamH | and Xho | . (f) Schematic illustration of structural features of the ING1 proteins. PHD: Plant homeodomain; NLS: Nuclear

localization sequence; PIP: PCNA-interacting protein motif; PB: Partial bromodomain; NCR: Novel conserved region.
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Fig. 2 INGI1 overexpression analysis
(a) Detection of INGla, ING1b, INGlc and B-actin protein expression after transfection of indicated plasmids by Western blot. (b) Detection of ING1
and GAPDH mRNA expression after transfection of indicated plasmids by RT-PCR. (c¢) Densitometric analysis of the intensity ratio of
p47ING1a/B-actin, p33INGla/B-actin and p24INGlc/B-actin in (a). [1: Control; [1: pcDNA3.1(+)-1a; Z: pcDNA3.1(+)-1b; H: pcDNA3.1(+)-1c.
(d) Densitometric analysis of the intensity ratio of ING1/GAPDH in (b). Ctrl: pcDNA3.1 (+); la: pcDNA3.1 (+)-1a; 1b: pcDNA3.1 (+)-1b; lc:
pcDNA3.1(+)-1c. "P < 0.05, compared with pcDNA3.1(+)/HeLa cells.

2.3 ING1 RIEEFHIUKS HeLa HARISEIRER) 2. 4R Won, 5FWAAMIL, 4 INGla,

A ING1b F1 ING1e 5 D5 20 A 384 i 140 5 BH I8 ek 1
MTT V2 1€ 0 MG TERAS A 07, it R RIS ING F% & e f 4 7] LA HeLa 41

Kl Ju e e Re e Tk, e Jer AR DL INGlay O 1Y GE s R (K] 3).

ING1b Fl ING1c JE[H¥) HeLa 41 )0 43 7 1 22 2K il
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' =]

08 ¥ %t INGla. INGIb #1 INGlc &, PFH Y75
£06 GO/G1 JI4M B R 17 70 LU Sk 2 v Tour AL, T S i
sl 20 L kb b R B R AL GO/GL I

Bt 50.1%, 1mid ik 1a, 1b M Ic J5 GO/G1

02 WA PR T o LE 4 ) A 63.4% - 60.3% A1 64.9%

0 S W T R BUAN AL(P < 0.05) (] 4). X
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Fig. 3 Growth curve of pcDNA3.1(+)/HeLa(®—e@),
pcDNA3.1(+)-1a/HeLa(A—A), pcDNA3.1(+) -1b/HeLa
(m—m) and pcDNA3.1(+)-1c/HeLa(0—O0)

P <0.05, compared with pcDNA3.1(+)/HeLa cells. Bars: SD values.
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Fig. 4 Effect of different isoforms of ING1 on cell cycle of HeLa cells
(a) pcDNA3.1(+)/HeLa. (b) pcDNA3.1(+)-1a/HeLa. (¢) pcDNA3.1(+)-1b/HeLa. (d) pcDNA3.1(+)-1c/HeLa. P<0.05, compared with

pcDNA3.1(+)/HeLa cells.

2.5 ING1 RiEE FMEZT p53/p21™n, p16™<+
Rb 1 PTEN/p27%" & B FRiERI ST

ING1 5 % 5 M AR 3 e A HeLa 41 M 2 K9
18 IEBHATE GO/GL 1, kA i ik ING1 K%
SRk S I PHD S5 K3l b R Ja s G 2 5 1 4
0 M B R B s 2 By IR L . SRR
W], INGla. INGIb F1 INGlc %} pl6™=  PTEN/

p27%el I p53/p2 1% [ 8 [ TR IA I — € LI
RHEER, o 1o MPER S, 1a FERTA iR
55, 1K 1a ¥ PHD g5 R3MIBR S, fifE— & fe
JE EARRET pl6™«, PTEN Fl p53/ p21%n {1 2K 11 )it
KI5 . 1b [f) PHD &5 4 35k 1) B #4000 s 4ol B AIG T
ple™<e ¥y i [ iRk (Kl 5a, b).
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Fig. 5 Effect of ING1 family and their PHD domain deletions on the protein expression of
p16™“, PTEN/p27¥"" and p53/p21™" in transfected HeLa cells
(a) Detection of p53, p21™, pl6™*« PTEN, p27%" and B-actin protein expression after transfection of indicated plasmids by Western blot. (b)
Densitometric analysis of the intensity ratio of p16™**/g-actin, PTEN/B-actin, and p21“*/g-actin. [: p21; [1: p16; M : PTEN. Ctrl: pcDNA3.1(+);
la: pcDNA3.1(+)-1a; 1b: pcDNA3.1(+)-1b; 1c: pcDNA3.1(+)-1c; 1aAC: pcDNA3.1-1aAC; 1bAC: pcDNA3.1-1bAC.

2.6 INGlc. ING1aAC #1 ING1bAC Xf p16™<*= fY
BRIBTER

ING1 [ = Fp s f Ak, INGle Xf pl6™ & [
FEAR L B AE L ek, WIRATT R H 92 58 & PCR
K #s 4% INGle J& pl6™“ mRNA 484k, 455 5
7N, FEYEINGIc 411 pl6™% mRNA /K- Lb 23 3 44
20 B E W (K 6a). INGla Al ING1b Y HEMEIE pl6
(& A Rk, 10N E PHD 45 #4380 M Bk 44 Xt
ple™ 5 1 5t /K P 1 52 i A — B0, B ERAT
pcDNA3.1 (+ ). pcDNA3.1 (+ )-la. pcDNA3.1 (+)
-1aAC. pcDNA3.1(+)- 1b Fl pcDNA3.1(+)-1bAC Jii
Koyl B ople™se e s ik 4 £ s B 207 bp.
620 bp 1 2 070 bp ] PGL3-p16-207 bp. PGL3-
p16-620 bp Al PGL3-p16- 2 070 bp Jii ki 43 iy 3t #%
gy, Kl pre™e R B FIEtE. a5 RERY], 5

(a) (b)
10 ol
* @57
e 8 d B
B 4
= L 7]
Ch ézf
2 2t
-
0 0
ctl  INGle pl6-207bp  p16-620bp

WARIMIEL, Y INGla XA A LI ple™e f
) FIEPERACK, 1% % ING1aAC J& pl6™N 5
ST, YR PHD 25 R34 7 INGla %f
ple™< (1) )5 2l - od, MR L 45 #4355 1) ING1aAC
ATHE N pl6™Ne FE Sy . ING1aAC X pl6™< #4 5%
EUHAT T 3 620 bp NI JF 2 - P A kA i
51207 bp A1 2 070 bp (K] 6b), FE7 L X 38k A 7]
AE & A INGlaAC 1) % s s oo F, 2k {2 2k
pl6™N (R LS. T Y ING1b J5, ple™ < % 3tk
SR B3 207 bp A1 620 bp LR B s PE R
F% . PHD &5 #4 3  B /& ING1bAC AN g 35 i
plO™ (R S yif 1, 16 pl1e™<e B Skl 4R 7 o5 |
UiE 207 bp LN 8 g1 id A H0dI4E A (B 6c).
ING1aAC FI INGIbAC X pl6™<® J5 7 3% ¥ 1) 5%
i 5 AT 0 p16™< B 1 5T 1) 35 T 4441 [

(c) 3.0~
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Fig. 6 Effect of ING1c, ING1aAC and ING1bAC on p16™* transcription
(a) Effect of ING1lc on pl6INK4a mRNA level by real-time PCR. (b) Cells were transfected with expression plasmids pcDNA3.1(+), pcDNA3.1(+)-1a,
and pcDNA3.1 (+)-1aAC as indicated, together with PGL3-p16-207 bp, PGL3-p16-620 bp and PGL3-p16-2 070 bp. Luciferase activities were
measured 24 h after transfection. Values are the x + s of triplicate points from a representative experiment (o = 3). []: Control; B: pcDNA3.1(+)-1a;
Il : pcDNA3.1(+)-1aAC. (c) Cells were transfected with expression plasmids pcDNA3.1(+), pcDNA3.1(+)-1b and pcDNA3.1(+)-1bAC as indicated,
together with PGL3-p16-207 bp, PGL3-p16-620 bp and PGL3-p16-2 070 bp. Luciferase activities were measured 24 h after transfection. Values are the
x + s of triplicate points from a representative experiment (n=3).[]: Control; l: pcDNA3.1(+)-1b; B: pcDNA3.1(+)-1bAC. ‘P < 0.05 compared with

pcDNA3.1(+)/HelLa cells.
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Molecular Mechanism Study on Different Isoforms of ING1
Family Inhibiting HeLa Cells Proliferation”

LINa", ZHANG Ying-Tao"”, XUE Li-Xiang®”, TONG Tan-Jun?
(“Department of Pharmacy, Peking University Health Science Center, Beijing 100083, China;
?Department of Biochemistry and Molecular Biology, Peking University Health Science Center, Research Center on Aging, Beijing 100083, China)

Abstract INGI family is a candidate for tumor suppressor, which has three splicing isoforms named p47INGla,
p33INGlb, and p24INGlc. Study of the effect of different isoforms of ING1 on HeLa cells proliferation and its
molecular mechanism would help further identifying the functional relationship of ING1 isoforms, and finding
important genes regulated by ING1. Cell growth curve and cell cycle analysis were used to observe the effect of
INGla, INGI1b, and INGlc on HelLa cells growth, and the result indicated that they could all inhibit HeLa cells
growth by arresting cell cycle at GO/G1 phase. PCR method was used to construct the PHD domain deletions of
INGla and INGIb. INGla, INGlb, INGlc and the PHD domain deletions 1aAC and 1bAC were then
overexpressed in HeLa cells. pl6™* PTEN/p27%" and p53/p21™" protein levels were detected by Western blot.
The result showed that INGla, ING1b, INGlc, and 1aAC except for 1bAC induced p16™* protein expression, in
which INGlc had the most powerful effect. Luciferase assay identified that overexpression of pcDNA3.1(+)-1aAC
facilitated p16™“ transcription through enhancing p16™“ promoter activity, while pcDNA3.1(+)-1bAC repressed
the p16™* promoter activity . In a word, it was found for the first time that except for the p53/p21%® pathway,
three splicing isoforms of ING1 family could also inhibit HeLa cells proliferation though upregulation of p16™*
and PTEN, and the PHD domain deletion of INGla enhanced pl16™* transcription. These findings provide new

clews to further study on the mechanisms of ING1 family suppressing cancer cells growth.
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