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1.1 5

c-myc NHEI, ZEEFRFH (5 -TGGGGAGGG-
TGGGGAGGGTGGGGAAGG-3") i K i% TaKaRa 44
NRIE. e-mye JA )X UKL Phv-Dell S [ I i
BE2£E Dr. Bert Vogelstein B4 | FR il ¥4 N VIl Nhe

I Fil EcoRV g F TaKaRa /], c-myc J8 3 T-58 28 {4
SIWy R AR TS, B G H Stratagene 2
], Bright-GloTM 7 Y37 g B Promega 7\ &), 5% 44
i 7 Lipofectamine™ 2000 I [ Invitrogen 4% 7,
HEK293 4 fitaik, W A v E RN Be A= AL 40 i BT
557 DMEM JIG 4 176 0% B Hyclone 23 ],
TETA g H Sigma /3],

1.2 EZf&i&sS4 G4-DNA 5=Z2 5 MEERI1ER

4 c-myc NHE I, ZEAZAFRRINA Tris-HCl 2% i
W (10 mmol - L™", pH 7. 4) v i H: 24k iE Ky 10
'JJIIO]'L_I o S 3 4, B KCL 1 mmol - L7,
TETA 5 pmol - L™ + KCl 1 mmol+ L', TETA 5
pmol - L ™" $ZHRSZIG VLT, e fin A KC1,95°C A5 1 10
min, A TETA (FI#ERRF pH 958 7.4) , 52
BB I, SRR 200 pL, 4 L
R RAE T 4°C,

[& — {4 P4 ( circular dichroism, CD) [l %€
Jasco J-820 BU[R — (AL 5E i, FHHE Fl 320 ~200
nm , A7 BEHRAE 1 mm, S48 20 nm-min ™' A —Ff
A 4 U, E IR E . S DA TR A e - A5 1 G2
WAE 21, G4-DNA HA B WA CD FRAE, B«
#3707 (9 G4-DNA 76 260 nm ELA — /A~ iF I, 7F 240
nm A — AN, 50 (8 A58 55 paE
1.3 FAR c-myc BRI XKW ERNAIDE

B c-myc J3 8 [X 2500 bp Ay DNA J5 B id
Nhe 1 il EcoR V FR i 1 P VI A A Pbv-Del 1 ki |
i) K, #5554 [F] B V) J5 B9 PGL3-basic Ji ki AH
B, BRI AT R DHS o, PRI SO R
PEPCH TR, 54T Nhe T FN EcoR V BV SEE K i)
B /NEAT Y B 2% TaKaRa 23 w0 5 -4 45 4
AR e-mye J3 3 X OGS Bk,

1.4 TR c-myc BHRX TR ERBAEE

R P& GenBank % 3% 5. ACI03819 [ gi:
22539123 |1 c-myc FEPRF A, i 4 25 8 F X5
H, it RS Wk G12—A Sy, BiF: ATGGG-
GAGGGTGAGGAGGGTGGGGAAGGTGGGG, T Jif:

TTCCCCACCCTCCTCACCCTCCCCATAAGCGCC (T
Kb Jp g5 7 5, B NHE 10, Hf% GI12 28748k A) .
Fi#f Stratagene f9 58 A8 35 & 10 BH , 1 56 DAY A= A
c-mycJi BN X FUObL AR 4T PCR 473, #9K Dpn 1
FE I AR Y 3G =y b, 37T°CAER 1 h J5 AR AL )
XL-bule T, ikt 37°C i 55 7%, Pk IO 5 B AT,
PEEUTRLS , F Nhe T Fil EcoR V AT %52 , ¥
B ) 7 BER /INH AT 19 B k7 3% TaKaRa 23 /)0 5, Kt
AR I ) R 9 AR Y e-mye J7 Bl X P4 B
VA8
1.5 =Z %R c-myc NHE I, 19T 1EH

¥ HEK293 DL 1 x 10° L' 3B 450 T 6 LR
o R LR G BEIRE] 65% ~ 80% Wl Yy . g4
I B TR c-mye J B X TR RN 58 A8 Y c-mye Ji7 3]
DX SR VR 8 R 0.5 g L™V H0k 2 F kL 3
B B8R Lipofectamine™ 2000 JRA 157, #% e
HEK293 i, & 37°C ,5% CO, 3554 g5 24
h )5, 5L 1 x 107 L™" 9% B 32 F0 T 96 FLAR , A4L
100 pL. FRAMIEEE S 2 ~4 h, AR B TETA,
LAY /3590 , 0.1, 1.0, 10 J 100 pmol -
L™, 4k%23% 5% 8 h J5, Veritas Turner Biosystems |-l
EM AT IEH . B TETA O wmol - L™ ¥R 4H N
X HE ] 38 (% ) = (G RRAL S EAE - #a il 28 %<
{8) /X BREA DG x 100% . FFIR I 3 AN AL, 5286
FHE 3K,
1.6 SitZ=HHh

SEEEE ) x + s IR, R Origin B iy
One-Way ANOVA 75X L5 B #E 1 T 5e 1t oA o

2 #R

2.1 =Z%Mi5E G4-DNA W1EH
ME T RILEH, 5 KT AEZERL, TETA S5 pmol -
L7 ZAF T ,240 nm (1A 260 nm 1E WS
B, 2 W TETA RE % 52 & G4-DNA 4544 7 K™ 1
mmol - L ™' [RIBFETE B 5514, TETA 5 p,mol-LflﬁLl‘
PRAEZE— DY 98 240 nm GLIEAT 260 nm (Y 1 I, 15
WIRE AL h GA-DNA (1) & & B i B4, ix 3 9] TETA
REfE e G4-DNA 1IE AL .
2.2 WNHEENEER c-myc BIXT LR ER
M Pbv-Del 1 JFiki EEGYI TN T c-mye Ja 8T 1
4 W, IFF 3L 5 PGL3 -basic B k7 % 4 o 2840 X 5
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Fig 1. Influence of triethyl tetramine( TETA) on
the stability of G-quadruplex DNA detected by cir-
cular dichroism (CD). c-myc nuclease hypersensitive ele-
ment [, (NHE I, ) oligonucleotides were added into Tris buff-
ers 10 mmol-L~" with final 10 wmol-L™". Then, the solutions
were heated at 95°C for 10 min and then TETA was added. The
CD measurements were performed and scanned from 200 to 320
nm. For each sample, at least four spectrum scans were accu-
mulated in a 1 cm-path length cell at a scanning rate of 20 nm-
min~". The scan of the buffer alone was subtracted from the av-
erage scan for each sample.

A
T @ Coding region
s
............... n
on exon 2

£3 Untranslated region

T RE AR STORL A D) 48 % , & N PGL3-basic i)
TR/INA 2500 bp 9 DNA JBE, 3% #2 i ) JBORE B,
R/ 7300 bp Zidq, BERHRLIIAREE T HF A Y c-mye
RN IX T E BRI ([ 2) .
2.3 WWMAERZRISE c-mye JREHR LR & AL

PAEF AP c-mye i3 SIX 2GR & OB A R AR it
17 PCRGE M5 , 2o M P 8RB, e-mye J3 5
T NHE W, 9 G12—A AR (1&3) , Bl
AR T AR c-mye i3 BIX SR AT Bk
2.4 =ZWMAERF c-myc NHE I, BAF1ER

K 4 2R o ZEARTR] TETA W 264 T, X B
A c-mye J BIX TG BRI 4 30 1) ZR 4R
TR TR FRALTY e-mye J& 31 X ZOGAR 5 BRI G (H
IR . TETA 100 wmol - L™ FFF 8 h, Xif A Y
c-mye Jii B XA A BORLHR A& PR % 7 S o]
ALk E) 66.2% , Bfifi TETA ¥ MK % 1 nmol - L™,
QAT WY A A 1T, AR R A7 30. 4% . (HJE,
4 c-myc NHE I, J52h5 i G4-DNA (4 5C % H
MR RAE 2 Ji , TETAXS 578 Y f) 1 400 1t A FH ]

5-TGGGGAGGGTGGGGAGGGTGGGGAAGG-3'
lmutant
5'-TGGGGAGGGTGAGGAGGGTGGGGAAGG-3'

Fig 2.

exon 3

Structure of c-myc gene and the location of nuclease hypersensitive element in the promoter region

(A) and identifiction of wild c-myc promoter plasimd digested with Nhe I and EcoRV (B). Pl and P2: the 2
transcription start sites of c-myc gene. Lane 1: DNA marker DL15000; lane 2. wild ¢-myc promoter plasmid; lanes 3 and 4. wild
c-myc promoter plasmid digest by Nhe | and EcoRV ; lane 5: DNA marker DI1.2000.
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sbjct 41966356 TCccccacceTe

B

TCCCCACCCTC

ACCCTCCCCATAAGCGCCCCTCCCG 399

ACCCTCCCCATAAGCGCCCCTCCCG 41966394

Identification of mutant c-myc promoter plasmid digested with Nhe I and EcoRV (A) and

sequence report (B) (circle hint mutation site). Lane 1 plasmid of mutant c-myc promoter; lanes 2 and 3 ; marker; lane 4 ;

mutant c¢-myc promoter plasmid digested with Nhe | and EcoR V.
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Fig 4. Effect of TETA on transcripting activity of
c-myc NHE 1II,. After the HEK293 cells were transfected
with plasmid of wild and mutated ¢-myc NHE [Il, promoters for
24 h, the cells were replated in 96 well plate, after the cells at-
tached, indicated concentrations of TETA were added, and incu-
bation continued further for 8 h after that, the luciferase activi-
ties were detected with its substrate. RLU: relative light unit.
Inhibition rate (% ) = ( RLU control — RLU sample ) /RLU
control x 100% . x + s, n=3. ™ P <0.01, compared with con-
trol; P <0.01, compared with mutant c-myc promoter plasmid
group with the same TETA concentration.

T/, TETA 0.1 F1100 wmol - L~ YEH 8 h A%
Sk 4.3% F25. 7% , FE B TETA %} c-myc NHE
ML, Ji5 3l DX 2 s PR B B0 iV -5 LR 17 9
TE 51 G4-DNA 25494 %,

3 it

AMFFEIR o ik A 45 S R W], TETA R fa e
c-myc NHE I, Ja S IR FIE L) G4-DNA 2544, 1
Hieg i — D388 K™ P i G4-DNA 254 A2
P, #2875 TETA aJ GEX} c-myc NHE I, J& 3+ 45 1)
TR R IR A —E BMEIE . b T IR R
Ui, 2B T c-mye 2K 3 F OGRS Bk
WP AR c-myce JA BN IX, I DAL BUR AR, 76 H A 3l
T G4-DNA XN B 548 v i, R PR g s 58
ARG X HIE Y, G-DUBE AR LS # HoAT o L EAE
FHM G12 5872 A, ISR G-DUBER 254 (A2
£, ISR 3 3 F i 5% sk ik . 483 TaKaRa 4 ]
My, WIS IR c-mye JA BIXBTRL, g 5L
SIHTRIAE SRR W], TETA Ge g v MO M 410 1] B 2
RY c-myc J7 3l DX G SRS P 5 AR S AR B S A o]
TEFBI B TR, LR SCus 45 5 R B, TETA Hij
c-mycFE R F Rk B8 5 HAZE c-myc NHE I, )5 3hF
JE R G4-DNA 251 45C

c-myc FER SR A B BV R AR AT
FIRNG B A FEOWIRE  & A T e-MYC B
() ZRIB AT FZEHGR T H A 3 7 1 % Sk id ek
c-myc WA ST IR TWa 8, &AM T 1, WF
REM, c-myc Ja B F A fE—B s & SIERNEE
J¥5 , Re 38 A3 T il G4-DNA Z5 K 5] c-myc FER Y
ek, SEWIESE KT B FAAERT, c-mye NHE T, X
L REAS I B 4 FhFAT45H0 1 G4-DNATY | jxubg
PRI AT LASR FH I — a3 () J i b AT A, PR R iz 245
P HA B CD FREAE : 7 260 nm b5 —1E I, 240
nm b A — B 06 6 (E A9 5 55 5 0 45 R o R R
FP L R AR ST, A A A R A B
2K ENE K FFAER A T, TETA 5 pumol - L™ 5
RE W NI AE(E, RO BEG 51 G4-DNA 2544 1 TE 1
FEANRRAKSE- R RIFFE &30, 2 B A5 4 =7 G4-DNA o
() B S - bk Ak 5 4 TMPyP4 5 H T fith 96 40 it I
A c-MYC mRNA 8 FIKFE 28T 524
XFRE, 24 NHE 1M, [X Y DNA JF31 & 4 G 2245 A
i, G4-DNA ByFe & VEREAR, c-myc J7 3 F (0 5% SR 0
PERESR I 3 157 . Lemarteleur 25" % B = W fi
W) 9944, [H B 1 AR Mk ib & 4 TMPyP4 5558 i
GA-DNAfE 5 A 5 F8 %€ c-mye NHE 1M, X JE 1%,
GA-DNAZER , I AT REA i 968 4 ML b c-mye FETH
(A% 53, DN A AT R BEL ok e 200 e S 3 g it . 3R
TR SE & B, TETA fEA2 e A dihi DNA DL c-
myc NHE 1, JE Y G4-DNA £5#4, IFGEAM il c-myc
FEN Y FL L R ARSI & I WA 7R 45 TETA
I c-mye FEIRM ELIEUEYS o A5 38 2 565 22 45
AR H AR N P % TETA 875 c-myc NHE
I, J& 3hF A5 SR IE AT T 4007, 25 R 3% W], TETA
Al gL c-myc JA BT 1) GA-DNA S5 kg% H 5 2+
R 2 SR T P A TR VR

K FFE 4 KRR, c-mye NHE 1, JE 1)
GA-DNA 7ER[R 2 F A AR S5 4, F 2551
G RRT G IR RAERLE N G12, 4 TF IR
B G-DUBERZE b () S s B, M HA R A LG, i
B G-DUBE R 25 F B ANFa e, (175 GA-DNA FAT,
AT AT R3S I T ) 3h 7 5 5 s 08 45 R AR AL
o (A o T A SR e . D, AH W] TETA ¥R
T, AR PR A B R ik A R KRR T H AR A
BIRIE R, &R0 TETA X% 4 c-myc NHE 11,
SEASR I BRI 1) RN — s I IAE T, X ]
AEJE T B0 Y AR R AN BE 78 2 B3R G4-DNA
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Regulative effect of triethylene tetramine on transcription of
c-myc promoter

DENG Xiao-Hong, YIN Fei, LIU Jian-Hui*, GUO Li-Xia
(Research Center for Pharmaceutical Chemisiry & Chemical Biology, Chongqing Technology and
Business University, Chongqing 400067, China)

Abstract: AIM To explore effects of triethyl-
ene tetramine ( TETA) on the transcription of

c-myc promoter.

METHODS

Circular di-

chroism (CD) was collected to identify the in-

fluence of TETA on the stability of G-quadru-

plex formed by c¢-myc promoter region nuclease

hypersensitive element Il (¢-myc NHE 1I, )

sequence. Furthermore the wild and mutant re-



- 380 -

Chin J Pharmacol Toxicol 2009 Oct; 23(5)

porter gene plasmids containing c-myc NHE 1II
sequence were constructed, the 2 plasmids
were transfected into HEK293 cells respectively
for 24 h. The transfected cells were replated in-
to 96 wells plate, and treated with different
concentrations of TETA (0, 0.1, 1, 10 and
100 pmol-L™") for about 8 h, the luciferase
activity was determined with its substrate
BrightGlo. The inhibition rate of TETA on the
reporter gene was calculated by the luciferase
activity. RESULTS TETA 5 pmol + L™" will
be able to further enhance absorption at 240 nm
(the negative peak) and 260 nm ( positive
So the TETA maybe assistant the

G4-DNA structures formation and increase the

peak ).

stability in the c-myc NHE Il region. Further-
more, from the results of reporter gene analy-
sis, TETA could inhibit the expression of re-
porter gene in a dose-dependent manner, but
for the mutated sequence, the inhibition of

TETA on the expression of reporter gene was

decreased significantly. With TETA 1 nmol -
L~ treated, inhibition rate of mutant-type re-
port gene expression was only 4.3% , while the
inhibition rate of wild-type was as high as
30.4% . CONCLUSION TETA has negative
regulatory effect on c¢-myc promoter through
enhancing the stability of G-quadruplex formed
by the sequence of nuclease hypersensitive
element [I,.
Key words:
c-myc; promoter region; nuclease hypersensi-

triethylene tetramine; gene,

tive element [I,
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