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FHE  NPCEDRG K&K A R FH 3k D8] 5 A3 A% 36 e 98 S Wk S RASH K — A S R i 0% JE #1989 K5 1Kl NPCEDRG 7 51 35 41 FH 21 23 2%
KT, FEHkS NPCEDRG #:[HI7E CNE2 4l R 381K, T8 CNE2 IR A, h# 75 NPCEDRG 4 I 7E &1
FE AN AN AP RIE TS THLED, A R AE W AR B 2 R 2 SE TR 2k R 8803 BT J5 155 NPCEDRG & i 2 7 X AT 5T
e R INEe 0T, RGBT 45 R ], NPCEDRG H:[F 5/t 45 X —180~ +235 bp X [8] 7 A HE BN 1 v i B R,
RS I P /ARG CCAAT/NFY . STATL il SP1 S8 (AT 45 &6 s, M Luc A1/ B EGFP % 45 45 [K 2 78 2 4 ks il
HEETIETE, -146~ -8 bp XA BRI 5 3 TG 1E, HLUKIE R FAT /047 S 3R (EMSA MR 7R, CCAAT/NFY #4564
HiJ& NPCEDRG JEPR 4G st ot Bk, WU E -146~ -8 bp X J& NPCEDRG %t k% 00 5 3 1 X 38 H. B8 8h 4% 00 7T

f}: CCAAT/NFY W] it 5 NPCEDRG K (1% 56 45,

X§EiA NPCEDRG R, #0887, 3, CCAAT/NFY 4554078

FRSES Q71, RT3

B4 I ¥ (nasopharyngeal carcinoma, NPC) /& —
Tl ELA Y Sl A I R 4 DX A AR A ) B Y Sk
Tk MR O D e B AR 2 . EB R BE I
TR AR R L SRR v ) A 2 BUE ) 1 A 2
S B R AR A2 R 2P RN B
P, RIS S A G IE,  Horh g
FEDI RS T Ak, HOR¥E S B ER]. B9
RIATTG i Ak 3p21.3 X ] RASSF1AF, BLUY%
(B IR FE DR 5 e A AR B DIAH G, R K2 i
TEBETUITR ] B SR e R K R AT IE BT, K
PR A 3p21 5 43 DX 8k 55 991 T S 0 e S MR s
BREERRT. HHTUE SRR E R T, IE R S
R S5 PR g T 7 DA R S R A ZRAEAE 3p Gty
PRCELHE 3p21.3) & 2kM, A7 Jy ik B Z (A 4k 3p21.3
DX A1V i R PR Dy i R % Ay MR 5 A e e o ) 301
EL

NPCEDRG % [ (GenBank No. AF538150) /& i
AR 27 A 0 g i 1 o A 2 e S = R 2 A
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3p21.3, ZRAELE TP S0 S i 1 5t 4% ) ek
X 3p21.31~21.2 XIEAL. FRATHT AT 7T 45 3%
B{, NPCEDRG 7L #7540 ffl R . S5l 20 218
Rk NI, L% ik NPCEDRG i [&] mJ 41 4f1 £ g
o 20 P GECRT 40 B B B E AR, RS i CNE2 1
TR, 75 NPCEDRG & [K AT fig ) — A &0
Joe A FURE FE LA UO . R 45 7% NPCEDRG 2 PRI 45
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)05 S 24> T NPCEDRG 2 A A% 0 Ji 3 1 X 3
P B P G AR JFR RSB B R EOR
XIS 0 JA B 7 RIREAT I e, N R K
IE % BH ¥ > A S 5 (electrophoretic mobility shift
assay, EMSA)/ i L sl 3% ok CAAT &, LA
WM 5 NPCEDRG J [KI7E £ W i 5 A= ML) o 14 2
Refefit—LB2k R,

1 HRFTTE

1.1 ##

111 4. CNE1 &M e 234 iR 4 it gess 40 o
%, CNE2. HNE2. HNE3 Jy & WA /AL iR 40 i
AN AR, AFUBEANH R MCF7. i e 40 1
A AS49 FNE S0 41 3 HeLa 224 g K22
FIWE T HTARAT, T RPMI 1640+10% 8 4 /N 4= IfiL 55
(newborn calf serum, NCS)[J#5FEH, 37C. 5%
CO,. VAL N7,

1.1.2 #4k. pGEM-T Easy. pGL3-Enhancer. pGL3-
Control J¥) H Promega A w]; pEGFP-c2 # 4l H
BD Biosciences A H].

1.1.3 i 7. Lipofectamine™ 2000 g Jit & 4 H
Invitrogen A #); M-MLV Wil FI 8. &R0+
JRa bRUE DL2000 Marker. SRR &L 1A
WO & H R R A YA F] ;s Wizard” Genomic
DNA Purification Kit. 15 f& B DNA ¥ &
(Advantage® 2 PCR Enzyme System). XU )t 2 i
¥ W 3R %) £ (Dual-Luciferase °
System)s Nco I « Xba I « Miu 1 F1 Bgl 11 1 H
Promega A F]; DNA-free™ Kit JJ | Ambion 2 ] ;
BTN GFP $itik. BPTA -Actin HTik. B IL A
W bR C BT BRI B SantaCruz 7] ; BCA
Protein Assay Kit. ECL 5l & #%8 ( 4k 7)
% (NE-PER ° Nuclear and Cytoplasmic Extraction
Reagents). Halt™ Protease Inhibitor Cocktail Kit.
EMSA i 7] £ (LightShift” Chemiluminescent EMSA
Kit)JlJ H Pierce /A #].

1.2 7%

1.21 RT-PCR £ #ll NPCEDRG % K % & . 4%
TRIZOL™ i 7] # 1F & 5* 2 47 &4 RNA 1) il 52
rDNase [ #§ 1t Total RNA F15% B gDNA, T 1.0%
D IR BB I L Wk A 2 RNA T e 4, %
Ab 53 6 BE ALK I RNA (19 B Fnati i . R
TAKARA 2 7] M-MLV ¥ ¥ g £ 1T cDNA 25— i
G, B2 pwl cDNA BT 50 pl S AR REAT

Reporter Assay

PCR 434, 4 H94%AF: AN, 94°C 5min; 94C
30s, 55C 30s, 72°C 45s, 37(NPCEDRG)I{ 28
ANGAPDH)EH; 72°C 10min. HL 9 wl F 344 H
2%35 T B 58 e L VR I . [RDsC PCR 7= 4 5 B &2
pMD20-T # 14 3f 3l J¥ . NPCEDRG 5| ¥ J¥* %
F367(5' ATATCGGAGCTACGCCTGAT 3')fll R663
(5" AGATGCCTCAAATCCCACAG 3'), H 1 F
B K B 297 bp;s N X GAPDH 514 F-GAPDH
(5 TCGGAGTCAACGGATTTGGT 3')#11 R-GAPDH
(5" TGGAATTTGCCATGGGTGGA 3'), H M} B
K 105 bp.
1.2.2 NPCEDRG HE [A 5/ 3t i 45 X 4= W05 B2 0y
Hr. DL NPCEDRG K F B 45 % 5% 1 ATG 125
—ANRIEE A h+1, EEEL S/ LUF 3 500 bp &R
500 bp (") gDNA J¥ 41, LLitk 4 000 bp Jr BefE A
CpG 73 # sk o i sl i Ja 3140 i &
B s K7 S5 5 A 5 e B e 4 R A e A
DGSF (http://sdmc.lit.org.sg/promoter/dragonGSF1_0/
genestart.htm). DGCPF(http://sdmc.lit.org.sg/promoter/
CGrichl 0/CGRICH.htm)" &z Genomatix(http://www.
genomatix.de/cgi-bin/eldorado/main) ' PromoterInspector
F1 Gene2Promoter W A~ 2 J¥ 55 15 28 B A4 Tt I
NPCEDRG & Al fig 16 i 8y X S5l S e spete f 7 1)
N H  cpgplot (http://www.ebi.ac.uk/Tools/emboss/
cpgplot/index.html) 4> T NPCEDRG # [ [f] CpG
e, JE—25 A5 1f) DBTSS (http://dbtss.hge.jp/) 3R
NPCEDRG 2 K # s 42 a5 A7 sl et /5 B W H]
ECR browser (http://ecrbrowser.dcode.org/) 55 7F £k
J¥ 43 #7570l NPCEDRG & R i 8 X 6 s A 1 45
EEEA=URS
1.23 NPCEDRG Ji 8 11X Luc & pEGFP #f i
FNE=RENAFELYSE I

% Promega FE K 20 DNA $h#E A5 S L HUE &
A4 gDNA, M H] Primer 5.0 £1%} NPCEDRG &
5o R X P AT 2 AR S &1 At
KRG, IERSI S 55N Ml T B £
(R RIZHB I ORI PEB AL, S 510 5" 35 5]
Bl W EGVIRL s (R RIGES /) A LRAF PEms L. 5]
Y543 5 4 NPCEDRG-For(-625), 5’ cgacgegt-
ACAGACTACCGCCCTAAGCA 3’, NPCEDRG-For
(-146) 5’ cgacgcgt ATCCTGAGCTTCGGTGATTG 3',
NPCEDRG-Rev(-8), 5' gaagatctCAGCCGCAACT-
AAGTGCAAC 3', 438 v Bt K/l ok 617 bp
(-625 bp 2= -8 bp [X.[H])F 138 bp(-146 bp &= -8 bp



2011; 38 (8)

ZfEE, Z%: A NPCEDRG EEEiNTFHTE K CCAAT/NFY EE& M ST 2 «715¢

X a]). FH & £f B DNA 2E & ¥ Advantage® 2
Polymerase % |2 2 AN v Beib 4T PCR 9714, 71
PRI “A” RJE, EYLE pGEM-T #ifk [, &
IR PPk s 5 F Miw T F0 Bgl T XU, i [B1fi
HBED) v B, 32N RIFEZ Miu TR Bgl T WU
Y|4 17 1) pGL3-Enhancer 2 PEAL 84 |-, #25
NPCEDRG %R 575y 4 F7 71 i K 58 2R
LN (R S R, EAL TR 28 Bl U4
UL EGFP ¢DNA AR B iH 5 1905, 76 RS
W 500 b Xba T BEVIRL 55T RIZe3HB o0 )RR 1
WAL, AU N: EGFP-For, 5 GACTTTCCAAA-

ATGTCGTAACAACTCC 3', EGFP-Rev, 5' tgc-
tctagaTTACTTGTACAGCTCGTC 3'. F| | EGFP

FENmps X 59, LAEUA pEGFP-C2 Ak, PCR
P14 EGFP 2R 2 K gmtd X 741, 4lifk PCR 74,
JEH Neo T 1 Xba T XEEY] PCR 724, JieIHNCH 1
MDD B, HEBEE LA Neo | F1 Xba 1 MUY V)R H:
T UF 9% 6 % W (luciferase) JE K 1 2k P 16 1
NPCEDRG Ji 37/ 5 1k #5844 pGL3-Enhancer .
pGL3-en617 Fll pGL3-en138. #:4k % IM109 Ji52 &
a0 b, SRA ) 2 J50RL 43 Al fir 44 A pEGFP-
Enhancer. pEGFP-en617 Il pEGFP-en138, /3%
& YLk

1.2.4 NPCEDRG [ 5" i ifi 92 X 35k ¥y Dy R 434
% H NPCEDRG 2 K| 3¢ 35 AH %f 82 i [f) MCF-7.
HeLa. CNE2 4f il 1 24 %2 40 Ji 1F 47 5 25 #F 90
MCF-7. HeLa. CNE2 41 il £ T 24 fL#% 7% MK
o, B0k K E 80% ~90% il A I, %
Lipofectamine 2000 fiig it 4 4 W] 15 800 ng pGL3/
Basic 41 JFURL A1 10 ng phRL-SV40 L #54%,  [R] i
W AL pGL3-Enhancer [ 1 X} f 41 #1 pGL3-Control
FHMEXT HRAL. ¥4 30 h 5, 2058 25 A Ik
PGP RIAT OGRS R I, 57
BrIRi, H A R PBS PRikal i 2 vk, LA
100 pul 1xPLB, JECE T FEIK 4 22 1% #% 15~ 20 min,
TS VR RS ¥ A B ) e N 0.5 ml B0,
FETBILZ10s, B 20 wl 1@ A 100 pl
PLEMIRYI(LAR 1), R4 H G R4
SERICTRBERVEAE, TN 100 wl 2 WV 205§
(Stop & Glo® Reagent), V2] )5 H HOG 1R A
& WERIEEE 9 R B ROGME, W ELE R N 93
i ARV 1 RLA(relative luciferase activity).

1.2.5 NPCEDRG #: [ 5 87 X {45 EGFP ik /K
SEATIN. K MCF7 40 Mo mh T 6 LI IRk, frdl

JIIE A 80%~90%INf, 4% Lipofectamine™ 2000 flig
oA B WY A5 43 il K 4k i J5 kL pEGFP-Enhancer
pEGFP-en617 Fll pEGFP-en138 #4453 MCF7 41 ffl,
v Ll pEGFP-Enhancer 1F & B2 XF R, 2 4 )5
24 h, ZOCEMET N BSR40 B i
P g Mo 2 (598 6 B 1 TR AR R IA UK, RN A
Western blot £l EGFP k.

1.2.6 EMSA ¥]2J % 52 NPCEDRG # [H 5 5l 1 X
CAAT/NFY 45447 /.

WO BRI MCF7 40 i, I Tiv% PBS Wk
M 2 Wk, ESOWCER SN, 4% I NR-PERNuclea
and Cytoplasmic Extraction Reagents i 71| & 4 FH )i
B e a Motz B . 7Edh$2 077 CER T #1 NER
R 23 I N B 1 B 41D 57 Halt™ Protease Inhibitor
Cocktail, BCA VLM #=AZE AWKE, T-80C A7
% H.
RGBS 45 4877, NPCEDRG
JA3) T X141 bp £-116 bp X ik L 45 CAAT/NFY
ek I A B AL R, BIGZIX 5 26 bp FEAZ 1T IR
FERE R REE, FFARHE rVista TR B #5848 1)
THERVF AR EY . REFFA: Wi-CAAT/NFY,
5" GCCAGCCCAGCCAATCACCGAAGCTC 3,
Mt-CAAT/NFY, 5" GCCAGCCCAGCGTATTTCC-
GAAGCTC 3', JfxfH Wt-CCAAT/NFY 454 1
DNA BUBEHRE 1 5/ udb AT AR FE bl AW E bR
ORUBEREr . P AR R XU R T S 58 T35 K
BT EDEARA G 1% Pierce A Fl 2t
(1) EMSA WA G ERE AT, 20 wl B R NAK R
N 20 pg B A 1 20 fimol A:#) % bn it XUBE S
F1 10 pmol (1) HF A= ROUGER BT BRSEAR RUPREE. Ao
MR AR e 4l & N, AT G, =R N
5 min J5 A BRI IR ER, RNVERCT S
20 min. AR TP UK G 1) 6% A A8 1 SR T 4 Tk M
HERE, 0.5xTBE Z2if, KM 100V HLE . UK
HrriK,  HIVKE R R IR RCER AN, s RO
MAEY ZEFRIC I DNA.

2 & R

2.1 AFE4HBEH S NPCEDRG £ & 5 mRNA %
EIKFEARE

RT-PCR J&—Fh2f g i) PCR, K0 LL N #iti
FEHA R a0 LT3R RNA R E DNA;
b. X RNA K &, WE WA GAPDH: c.
& GAPDH 5 H MR F°F & I RT 45 K PCR. TSk
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K¢ 7k NPCEDRG % 5| B & GAPDH 73 3l 71 40 />
J 30 MEARHENEE W], A28 4T % NPCEDRG
SR GAPDH 43 7 E 48 37 ANF1 28 AMIEEA S HLdk
1T PCR 3. & 1a Pr7n, 5 GAPDH LL#%,
NPCEDRG 3 K72 BTSN i) 7 N7 5] o988 40 fif H 1)

(2)

pp ! 23456789
2000

195

Mk, HAE A549 A1 HNE2 240 iy &b & iAdk
WA, W BCA 297 bp. Ft RT-PCR ¥ vl &
pMD20-T #fk b, WIF4 KK, PCR ¥ 13k
=R A SR H 740, DL 1.

A0, 110, 120, 130, 140, 130, 169, L]0

GCGGCAGCCATCACCACTGTGGCTGTCTTTCACAGTGGAGGAGCTGCAGATCTATCAGCAGGGACCARAGAGCCCCTCCG

500

CCTCACCC! Ci S GCTCT:

250
100 GAPDH

!

250

2000

Fig. 1 Analysis of NPCEDRG expression in cultured cells
(a) RT-PCR analysis of NPCEDRG mRNA purified from cultured cell lines. GAPDH was also analyzed as a loading control. /: DL2000; 2: MCF7; 3:
HelLa; 4: A549; 5: CNE1; 6: CNE2; 7: HNE2; 8: HNE3; 9: Water. (b) Sequencing results of RT-PCR product of NPCEDRG gene.

2.2 NPCEDRG #[H 5'i% iR E X FHEME
BEHHER

LA NPCEDRG 2 4f % 5 1 ATG ¥ 25 — A1k
FE A h+1, $2E L 3 500 bp & FiF 500 bp St
4 000 bp (1) gDNA 741 (H A7 NPCEDRG 15—
ANGNE T 5 B2 3 500 bp ) gDNA JP 41 LA K
283 bp M — A& T FH)EAT CpG . TSS &
JABF X3 Hr. Wik 2a fi7R: Gene2promoter X
PE43 BT TSS 7T =73 bp F1-49 bp &b, JE s+ T
—625~ +74 bp; PromoterInspector A 7 | £ 4T ] i
Z)F X ; Dragon Gene Start Finder il i}l] TSS {7 F*
-7 bp &b, JH BT AT =764 ~+155 bp X ] ;
Dragon GC +Promoter Finder 7l il TSS £/ - -62 bp
F1-12 bp 4t; CpGplot A1 Methprimer 43 H7 1% [X. 1,
TE1E 24 CpG &y, CpG & 1 £ T=1 573~ -960 bp,
KA 614 bp; CpG & 2 7 T—624~ +265 bp, K
Ji 3 889 bp [ 2 4> CpG & . DBTSS ¥ FE
NPCEDRG # [X TSSs Arifi 4 LW, 7£2 40
TR SCJFEH NPCEDRG K6 7% 2 A~ TSSs = 247
T-85~-9bp X Ik, Ml EST #4H T ATG Fif
+107 bp &b, W.I& 2b. N H ECR Browser #fF 5 4t
%} NPCEDRG 3£ [K-750~ +250 bp X I3 T R4 K
BRI HT, TBA Z 741 LE X 43 47 45 HR 3K W

NPCEDRG #: [ 53454 415 bp J751)(~180~ +235 bp
DX (A 7E G HESD ) i BEOR ST, i IX a5 TR AR
PR A A RN RS EULAS, WK 2¢;
rVista 7 A 25 B R AR R S X A7 AR A S
CAAT/NFY. STAT1 Ml SP1 45 & 5% [K 1 45 &5 fir
Mo WE 2d. A EE B AR, R
~180 ~+74 bp X 45 1] it £ & NPCEDRG & [H [#1#%
LA BT IX 3 H S 37 %0 7o CAAT/NFY W] fg
2 5 NPCEDRG 2 [H] [ s i 4% .
23 RBEFHRE Luc REZRFIRMHWERELE
ARG

DUIEH N Ah 8 I 40 s gDNA Bk, A
R H DNA B 5§ Advantage® 2 Polymerase 73 il 4™
617 (=625~ -4 bp) M1 138 (=146~ -8 bp) %5 Fi Bk,
m“A” RBJE, EAE pGEM-T 34k I, Mul 1/Bg 1l
KUEED) S P AfIE P A R AR f5, A Lue R
LR i f& pGL3-Enhancer |-, 3k%53 pGL3-en617 #il
pGL3-en138 2 /> NPCEDRG 3 [ J& 5l 1 i 5 F& A
Bk, HAMEFERBAAL Mul T /Bgl TGV,
1% 55 I 48 Fse P Dk &5 SR Sl 7 SR A TR /N 1 v B
(¥ 3a), WJPUESEFH TG AL (K 3b), B DHe
B 7 7 Bt Luc 775 3 R 2 44
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ZEE, Z&: A NPCEDRG EREEFTFHITER CCAAT/NFY S&EML ST o

<717

(2)

(b)

(©)

(d)

-3 500 -1 500 -500 +1 +133 Intron 1 +500
!——' ! |||||
1573 960 624 TTS _7 +265
TSS —49
Gragon GC+Promoter finder: TSS -12, 62 TSS73—62

Dragon gene star finder Promoter: — , TSS: -7
Wz
Gene2promoter: —624~ +75, TSS: 73, —-49

Various cells
NM_032316 ENST00000273598

49441810 49441800 49441790 49441780 49441770 49441760 49441750 49441740 49441730 (49441720 49441710
Il | 1 l Il | 1 l Il | 1 I L | i | I Il | I Il | 1

TGHGCTTCGGTGﬁTTGGETGGGETGGECGTHCGEGGGGDCTEDCGGGHTTTGTHGTTCTTGRGGCTCGGCTGCGGHTGCCGGGHQGG(EFT%G’[’GGTCGEGGGCCTRGRGCGGCGGT

rrr 1
22 2 2 2
HIT000019103

AK094248 HIT000032184 15 11130191

4944|1 690 4944[1 80 4944|1 670 4944[1 660 4944|1 650 49441640 4944|1 630 4944!1 620 4944|1 610 4944|1 600 |
) I ! I L I ) I L I !

T6CACTTAGTTGCGGCTGCTGTCACCATGTCCCGCET TTTG6TGCCTTECCATGTGARAGECTCCGTAGCCCTCCAGRTGRECEACGTECOGACCTCCCARBECCAGLCTRAETG
+1

b
L 2

5
49441580 49441570 49441560 49441550 49441540 49441530 49441520 49441510 49441500 49441490 49441480

CTGGTCATCGATGT LHiL TTCCCCAGCGTCGCTCCCTTCaAGGTGAGCARGCC TORTGEECECGACCAGGLTCCCRRECERGECCERCCTRERRTCTCEETCRTTTCCCAGGLAT

1

block no. 3, score=402418.0, strand:-, base position: 12~ 426
bosTau3 GAG-ATACCGCAGAGGCT-TICAGCARACGATICATTGCCTGGGACACGCCCGAGTTCCC AGATAAGCCCCGCCCAGGAGCCCCGG TCGCGCCCAC-AGGGCTTGCTCACCTCARGGGC
canFam?2 GAGGACACTGCAGAGGCT-TTCGG TAAAAGAT TAAATGCCTGGGATACGCCCGAGTTTCC AGG TCAGCCCCOCCCAGG AGCCCCGG TCGCOCCCAC-G6G TCTGGCTCACCTCARAGGGC
rheMac2 6GA-AGACGGCAGAAGCTTTCCTGTAMAAGATTAAATGCCTGGGARACGACCGAGATTCC AGG TCG6CCCCGCCCAGGAGCCTCEG TCGCGCCCAC-CAGGCTTGCTCACCTCGAAGGGA
panTro2 GGA-AGACGGCAGAGGCTTTICCCATARAAGATTARATGCCTOGGARACG ACCGAGATTCC AGG TCGGCCCCECCCG6 AGCCTCR6 TCRCGCCCAC-CAGGCTTGCTCACCTCGAGGGA

mm9 GAG-ACACTGTAGAAGCT-—-—-——-—--GTGTAAATGCCTAGGAAACGCCCAAG TTACT AGG TATTCCCCGCCCAGAAGCCTTGATCGCTTATATGGGGGG TTGCTCACCTCCAAAGGC
hgl8 GGA AGACGGCAGAGGCTTTCCCATAAAAGATTAAATGCCTGGGAAACGACCGAGATTCC GG TCGGCCCCGCCCGGEAGCCTCGG ILL-\,L-LL,LAL,—C L-\.\,luyu\,ACCEGAMGCA 129
KKK KRR R T A R T e K RRRRAKAKK KK K

bosTau3 GCGACCCTCGGGAAGG TCACATCGATGACCAGCACACCAGGCCGGCCTTGGGAGE TCCGCACE TCGCCCACCTGCAGGGCCACTG TACCTTTCACATGGCAGGGGACCCACACGCGGGAC
canFam2 GCGACGCTGGGGAAGG TCACATCGATGACCAGCACACCAGGCCGGCCTTGGGAGG TTCGCACG TCGCCCACCTGCAGGGCCACGG TACCTTTCACATGGCAGGGCACCGACACGCGGGAC
theMac2 GCGACGCTGGGGAAGG TGACATCGATGACCAGCACGCCAGGCCGGCCTTGEGAGG TCCOCACG TCGCCCACCTCGAGGGCTACCG TGCCTTTCACATGGCAAGGCACCAALATGCGGGAC
panTro2 GCGACGCTGGGGAAGG TGACATCGATGACCAGCACGCCAGGCCEGCCTTGEGAGG TCCECACG TCGCCCACCTCGAGGGCTACCGAGCCTTTCACATGGCAAGGCACCALAACGCGGGAC
mm9 GCGATGTTGGGAAAAG TGACATCGACGACCAGCACGCCAGGCCGACCTTGAGAGG TCCTCATG TCGCCCACTTGCAGGGCTACAGTGCTTTTCACATGACAGGGCACCAACACACGGGAC
hgl8 @MCMWMTGMWATGMCMMWCCTWWWE TACGGAGCCT GCGGGAC 249

GCCCACCTCGAGGGC TTCACATGGCAAGGCACCAARAC
R i e T T T T T T e Ty

bosTau3 ATGGTGGCAGCCGTCCCGACTACTCACAACCECCGCTCCTEGCC----TCTGCCCAATGG TTCTTCCCGGCG TCCTCAGCAGGG-CCTCAGGAACTACAACTCCCGAGAGGACTCGCGCT

canFam2 ATGGTGTCAGCAGCCTCGACCAAGCCCAACTGCTGCTCCTGGCC CGGACTACGGG TCCTTCCCGGCG TCCTCAGCAGAG TCCCCAAGAACTACAACTCCCAGAAAGCCTCGCGCT

rheMac2 ATGATGACAACCGCCGCAACTAAGCGCAACCACCGCTCCAGGCC CCGACCACCAGCCCTTCCCGGCATCCTCAGCTGAG-CCGCAATAACTACAACTCCCGGGAGGCCCCGCGTA

panTro2 ATTGTGACAGCAGCCGCAACTAAGTGCAACCGCTGCTCTAGGCC-—-~CCCGACCACCAGCCCTTCCCGGCATCCTCAGCCGAG-CCTCAAGAACTACAMMTCCCGGGAGGCCCCGCGTA

mm9 ATGATTTGGGAGATTACAACCAAGCAAAATCACCGCTCACAG TCTCCATCCAACCACTAGCTCTTATTGGCG TCCCTTATC-AL-CCAALAGAACTACAACTCCCAGGCCACATAACGTT

hgl8 BIGGTGACAGCAGCCGCAACTAAG TGCAACCGCCGCTCTAGGCC-——-CCCGACCACCAGCCCTTCCCOGCATCCTCAGCCGAG-CCTCAAGAAC TACAAATCCCGGGAGGCCCCOCCTA 364
X o* * oKk % WE K RRRE K K KK K RKE KKK KKK KRR RRRE *x

\T/NFY

bosTau3 AG—GCCAGCSC%%CCAGTCMCGAAuL TCGGGGCEGGCCOGALTTCGGAAGTGCTTGCGG AAG
canFam2 G6-GCCAGCCCGGCCAATTACTGATGCCCCAAGCCGGCCGGGAGTCCGAAGTGCTTGAGG AAG
rtheMac2 CG-GCCAGCCCAGCCAATCACCGAAGCTCAGGATGGGCCGGGAGTCGGAAGTCCCTGCGE AAG
panTro2 CG-GCCAGCCCAGCCAATCACCGAAGCTCAGGATCGGCCGGGAGTCOGAAGTGCCTGCGG AMG
mm9 TGTAACAGTTCAGCCAATCACCGATGATCAGGGCGGG TCAAGAGTCGGALATG TCAACGG AAG
hgl8 CG-GCCAGCCCAGCCAATCACCGAAGCTCAGGATCGGCCGGGAGTCGCAMGTGCCTGCGG ALG 426

K RAR K KRRK K KKK kK Rk RRRKK kK prez

NPCEDRG
Pl
SP1 Q6
CACD
SPI_Q2
g

NFY
STATI

100%

-5 >--—5-5—->->5->—
|
[}
1
1
—  bosTau3
— Vs
_-_— hels

mintergere

1.0 kb 750 500
kb

Fig. 2 Analysis of NPCEDRG promoter region by a combination of bioinformatics

Conserved

(a) Schematic representation of the putative NPCEDRG promoter region, TSSs and CpG Island. The putative promoter regions by DGSF and
Gene2promoter are shown as a hatched box, and a dot box, respectively. The putative TSSs are indicated with bent arrows. Two islands by cpgplot are
shown as bright green boxes. The translation start site will be referred to as +1 throughout the remainder of this report. (b) The TSSs of NPCEDRG from
various cells by DBTSS, the number below the bent arrows represent the number of clones. (c) TBA BLAST result of the conserved region of
NPCEDRG among human, chimpanzee, rhesus, dog, cow and mouse (yellow: 5’ UTR, blue: code exon, of human NPCEDRG). (d) Schematic
representation of the putative transcription factor binding sites (TFBS) by rVista. Dynamically overlay TFBS prediction with the conservation profile
and perform clustering and 9 multi-conserved TFBSs were identified, such as CAAT/NFY, STAT1 and SP1.
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Fig. 3 Verification of luciferase reporter constructs by enzyme cutting and DNA sequencing

The NPCEDRG gene promoter regions were inserted into the luciferase reporter vector and verified by (a) enzyme cutting and (b) DNA sequencing. /:

DL2000; 2: pGL3-en138; 3: pGL3-en617; 4: N-Hindll.

¥ N\ NPCEDRG 2 [H 3 8l 1 [X. Luc & IA 3 A&
pGL3-en617 Al pGL3-en138. %% {4 pGL3-Enhancer-.
FH P XF B pGL3-Contral Jit ¥i 5 Py X f 2 14
phRL-SV40 73 5l JL % 4t 42 MCF7. HeLa #I CNE2
S, FHRU G BRI ST 58 R i

BRI PEAST I, W S ZE MG A GAEL AN A AR
JE W e M ROGAE,  VHEIT o i & A TR A %
I T ¢ 2K B AR TR E RLA. Wi 4 P,
7t MCF7. HeLa f1 CNE2 40 fiu ', pGL3-en617 5
pGL3-enl38 ¥ 4 % & 1) 3 3 7 & ¥k, Hoop
pGL3-en617 J&i 8)) TG M de i, 76 3 ol 41 Jfa 4333l
h SVA0 JA B TIEPERT 52.34%. 41.42% % 33.46%,
pGL3-en138(E[1-146~ -8 bp)Z1 k) SV40 Ji & il P
1) 15.80% ~21.12% , #& 7~ 146 ~ -8 bp X [ii] 4
NPCEDRG 2 K f14% 00 JH Bl X 3.

pGL3-control H
pGL3-en617 —I’m
?—4—625 8
pGL3-en138 =2 146_8r’LMC
pGL3-enhancer i

0 20 40 60 80 100 120
Relative luciferase activity(% of pGL3-control)
Fig. 4 Luciferase activity of human
NPCEDRG gene promoter
Constructs of NPCEDRG promoter region were inserted into the
luciferase reporter vector, followed by transfection into MCF7, HeLa and
CNE2 cells; the phRL-SV40 vector, coding for Renilla luciferase, was
co-transfected as an internal reference. The luciferase values are
represented as luciferase activity relative to that of the pGL3-control
vector in each cell line. The results are represented as x + s of at least
three independent experiments. [1: MCF7; [: HeLa; H: CNE2.

24 BEHFX EGFP HRE&EEFEHHFMEREFEME
il

VUESE Luc i 155 PRSORE T #5281 (1 45 SR (0 7 ¢
PR, FRATHE— 0 K EGFP 5 JE R k. LA
pEGFP-c2 # Mk 4y ik, FIJH e f EL DNA JE 5 il
Advantage® 2 Polymerase § #4 EGFP 3 [A 2 i [X
cDNA J B, PCR “MIZIYL, Neo T F1 Xba T W
Mg Y], IG5 Neo T 1 Xba 1T XU V) 11
pGL3-en617. pGL3-en138 % pGL3-Enhancer %% £k
PEA SR & . Ak, 2 5l 3K 15 pEGFP-en617.
pEGFP-en138 /% pEGFP-Enhancer %5 EGFP i 7 5t
D4k . 4] EGFP i 35 & N AR 28 Neo 1 AN
Xba 1 XUBEVIE 1%I8 IEbE B vk, 2545 —4
2] 850 bp K /NP EGFP Jv Bt J& 73 il 4124 4.0 kb,
3.5Kkb [z 3.4 kb IEAR S BL, LIS, Ui Tt
BT A3 v Bt EGFP #)45 JE R4,

Fig. 5 Verification of EGFP constructs by enzyme cutting
1: DL2000; 2: pEGFP-en617; 3: pEGFP-en138; 4: pEGFP-enhancer;
5:\-Hind1Il.

¥ pEGFP-en617. pEGFP-en138 A pEGFP-
Enhancer £5 EGFP i 45 JE K2 AR5 G2 22 Luc i) 75 5%
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Fig. 6 Detected the EGFP expression in transfected cell lines by using

fluorescence microscopy (10x10), FACS and Western blot

The constructs of pEGFP-en617, pEGFP-en138, and negative control pEGFP-enhancer were transiently transfected into MCF7 cells, and the expression
of EGFP was detected by fluorescence microscopy (a), FACS (b) and Western blot(c). The MCF7 cells transfected with pEGFP-en617 construct

displayed high green fluorescence; pEGFP-en138 displayed moderate green fluorescence; pEGFP-enhancer has weak green fluorescence. I:

pEGFP-en617; 2: pEGFP-en138; 3: pEGFP-enhancer.
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(Wt CAAT/NFY) J 53 4% U R £ (Mt CAAT/NFY) 5
MCF7 40 Az 3 kAT 255 [ i (B o). s A
T CAAT/NFY 456 % kM, BE LS
Eed SRS NG i AR NP AR A (1K B
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BARE SR ARARENAS B —#F &5 & (K 7c). Wi
1 MCF7 41 i F* NPCEDRG Ji3 7)) 1 [X. CCAAT/NFY

(a) 26 bp CCAAT/NFY The probe in EMSA

NEY

GEGAL SRR I, WD CAAT/NFY ¥ 5% A
TS 25 T NPCEDRG A 261k 4.

_145 rcchAGcﬁ_c_GE CTGGGCTGGC CGTACGCGGG GCCTCCCGGG ATTTGTAGTT CTTGAGGCTC

CCAAT Box

_75 GGCTGAGGAT _GCCGGGAAGG GCTGGTGGTC GGGGGCCTAG AGCGGCGGTT GCACTTAGTT GCGGCTGCTG

STATI

—4 TCACCATGTC CCGCG G GTGCCTTGCC ATGTGAAAGG CTCCGTAGCC CTCCAGGTGG GCGACGTGCG

translation start site(+1)

(b)

Biotin CCAAT/NFY_For 5 GCCAGCCCAGCCAATCACCGAAGCTC 3'
Biotin CCAAT/NFY Rev 5 GAGCTTCGGTGATTGGCTGGGCTGGC 3'

Wt CCAAT/NFY_For 5 GCCAGCCCAGACAATEACCGAAGCTC 3
Wt CCAAT/NFY Rev 5 GAGCTTCGGIGATIGGCTGGGCTGGE 3

Mt CCAAT/NFY_For 5 GCCAGCCCAGCGTATTICCGAAGCTC 3'
Mt CCAAT/NFY_Rev 5 GAGCTTCGGAAATIACECTGGGCTGGC 3'

Mt CCAAT/NFY -
Wt CCAAT/NFY -

Biotin-CCAAT/NFY  +

(©)

Shift band

| Free probe

NE -

+ + 1+
+ + o+
+

Fig. 7 Preliminary identification of CAAT/NFY binding site in NPCEDRG gene promoter
(a) Schematic representation of the putative TFBSs of the NPCEDRG gene (-146 ~ -8) by rVista and the probe located at the region —141~-116 bp.

The start codon (ATG) is in italic bold. Nucleotide numbers are indicated on the right side of the sequence. (b) Schematic representation of the
double-strand (ds) probes for EMSA. (c) Characterization of CAAT/NFY binding site of NPCEDRG promoter. Binding reactions were performed with

20 fimol of ds probe marked with biotin, 20 g of nuclear extracts (NE) from exponentially growing MCF7 cells, Wt-ds probe as the specific competitor

and Mt-ds probe as the nonspecific competitor.
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Cloning of Human NPCEDRG Core Promoter and Preliminary
Identification of Its CCAAT/NFY Binding Site"
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Abstract NPCEDRG is an NPC associated suppressive gene cloned by positional candidate cloning strategy. Its
transcriptional down-expression has been shown in the cell lines and primary tumor tissues of NPC. Reintroduction
of NPCEDRG into CNE2, a cell line derived from NPC, was effective to induce cell differentiation, control cell
growth, and regulate the cell cycle. To uncover the molecular mechanisms underlying down-expression of
NPCEDRG in NPC cells, bioinformatics approaches and functional assays in different tumor cell lines were used to
identify and characterize the NPCEDRG core promoter and cis-acting elements. The conserved region from —180
to +235 bp was found in the potential promoter among 6 vertebrate species by the ECR browser, and there have
several potential binding sites for transcription factors, such as CCAAT/NFY, STAT1 and SP1. To characterize the
NPCEDRG core promoter, transient luciferase and/or EGFP reporter assay were carried out with the construct
pGL3-en138. The results demonstrated that the core promoter is located at the conserved region from —-146 to -8
nucleotides. Gel shift assay revealed the specific binding of some nuclear proteins to probes containing a putative
CCAAT/NFY site, suggesting that the CCAAT/NFY site contributes to the regulation of NPCEDRG gene

expression.
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