Hp [ 2 A PR AR

Chinese Journal of Pathophysiology 2007,23(1):1 -6

WAEFEANR (N - methyl -

1000 -4718(2007)01 - 0001 - 06 * 'laﬁ

AEEEXNR X PCREARARBEKE
MNNG FRXHWAMEENE R M

Fudp', & A, FmE', AEE, A B, FRE, £ERF
(MWK B e B AR B AR BT SE, WUL BN 3100315 ° 5 BR2AE ARl Beist BT, b it 200433)

e

(# ZE] B#Y: O MRmE N - FE - N - g5 - N - FETRHEENOS A5 FL 40 M0 0 2 R Rk
Wi, LA BT B B MNNG 5 | 20 7 20 g B R SRR ML o 3% - A ABL A ] O R i B SE 9 8 B PCR 5
¥4 FL 484E7E 0. 2 wmol/L MNNG KbHEJ5 2 ik S A iRk AR o %R ABI A RIH) SDS 2. 1 B i, 4R
MNNG AEEE5 , FER A 95 3 1,29 MR FRR R AU, Hb 14 MEFTHE 2 0,15 MERETETE
L5 -2 2 [a); Hpg 4 MRS HREAMEE 6 MR SESHRIME, 6 MEESHRFTHL, &it: &
fiRH B2 MNNG Xy )&, FL 4 I R RX R A T B& A,

[R$R] N-HHE-N - E - N - BAEE; ERFO6E R PCR; BEF KK
[FESES] R9%4.6 [ XHkERIREE] A

Study on cellular gene response to low concentration of MNNG in human

amnion FL cells by high throughput real — time fluorescent PCR

LI Hong — juan', SHI Wei', LU Xiang — yun', SHAO Min - hua’, ZHOU Ren', LU

Da —ru*, YU Ying — nian'

(" Department of Pathology and Pathophysiology, Zhejiang University School of Medicine, Hangzhou 310031, China;

% Institute of Genetics, School of Life Science, Fudan University, Shanghai 200433, China. E —mail: ynyu@ hzcnc. com)
[ ABSTRACT]

concentration of N — methyl — N’ — nitro —

AIM: To study the gene expression changes of 95 genes in human FL cells after treatment with low
N - nitrosoguanidine ( MNNG) in order to elucidate the response genes and regu-
latory mechanism of human FL cells exposed to MNNG. METHODS: Gene expression of human FL cells treated with
0.2 pmol/L MNNG was detected by high throughput real — time PCR. Data were analyzed by SDS 2.1 software.
RESULTS :26 of 95 genes showed significant change in cells after MNNG treatment. The mRNA expression level de-
creased more than 2 fold in 14 of 26, and 1. 5 to 2 fold in another 15 genes. There were 6 cell cycle related genes, 6 signal
transduction related genes and 6 transcription regulation related genes in the 29 genes. CONCLUSION:; There are signifi-
cant alterations of gene profile in human FL cells after low concentration of MNNG attack.
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Tab 1 Classification of down — regulated genes by biological process
Distribution in Down - regula-
Index No.  RefSeq id Gene symbol Gene name cellular component Molecular function  tion relative
description quantification
Regulation of transcription
NM_001012320  ZNF302 Zinc finger protein 302 Nucleus , intracellular DNA binding, zinc ion 3.7**
binding
NM_138330 ZNF675 Zinc finger protein 675 Nucleus, intracellular, transcriptional repressor 2.1 *
cytoplasm activity
NM_014515 CNOT2 CCR4 - NOT transcription Nucleus RNA  polymerase I 2.0*
complex, subunit 2 Transcription mediator
activity
NM_007109 TCF19 Transcription factor 19 Nucleus transcription factor ac- 1.6**
tivity
NM_173797 PAPD4 PAP associated domain containing 4 — Nucleic acid binding 1.7°
NM_014423 AFF4 AF4/FMR2 family, member 4 — Transcription from RNA  1.8*
polymerase II promoter
Cell cycle
NM_001259 CDK6 Cyclin — dependent kinase 6 Cytoplasm Protein  serine/threo- 2.5**
nine kinase activity
NM_018136 ASPM Asp (abnormal spindle) - like, Nucleus Calmodulin binding 2.9%

microcephaly associated ( drosophila)




tein B

gxl
NM_203394 E2F7 E2F transcription factor 7 Nucleus Cell proliferation and 1.6**
differentiation
NM_018227 FLJ10808 Hypothetical protein FLJ10808 — Ubiquitin cycle 2.0 %%
Signal transduction
NM_004815 ARHGAP29 Rho GTPase activating protein 29 — Rho GTPase activator 2.3*
activity
NM_001222 CAMK2G Calcium/CaM kinase II gamma Cytoplasm Calcium signaling path- 1.5**
way
NM_002184 IL6ST Interleukin 6 signal transducer Plasma membrane Cytokine — cytokine re- 2.4**
(gp130, oncostatin M receptor) ceptor interaction Jak —
STAT signaling pathway
NM_007118 TRIO Triple functional domain ( PTPRF  Membrane Protein  serine/threo- 1.6 **
interacting) nine kinase activity
NM_001032394  GPR126 G protein — coupled receptor 126 Membrane G - protein coupled re- 2.2**
ceptor activity
NM_024576 OGFRL1 Opioid growth factor receptor — like ~ Membrane Cell surface receptor 1.9*
1 mediated signal trans-
duction
Metabolism
NM_000484 APP Amyloid beta (A4) precursor pro-  Plasma membrane Serine - type endopep- 1.5**
tein ( protease nexin — II, Alzhei- tidase inhibitor activity
mer disease)
NM_014905 GLS Glutaminase Mitochondrion Glutaminase ~ activity, 2.2**
hydrolase activity
NM_002130 HMGCSI 3 - hydroxy - 3 - methylglutaryl -  Cytoplasm Lipid, fatty acid and 1.7%
Coenzyme A synthase 1 (soluble) steroid metabolism
NM_006267 RANBP2 RAN binding protein 2 Nucleus Peptidyl - prolyl cis - 2.5*
trans isomerase activity
Transport
NM_004694 SLC16A6 Solute carrier family 16, member 6 Membrane Monocarboxylic ~ acid 2.0**
transporter activity
NM_014331 SLC7A11 Solute carrier family 7, ( cationic Integral to membrane Amino acid transporter 3.1*
amino acid transporter, y + sys- activity
tem) member 11
NM_006348 COG5 Component of oligomeric golgi com- Membrane, golgi trans-  Protein transport 1.5*
plex 5 port complex
Protein biosynthesis
NM_001970 EIF5A Eukaryotic translation initiation fac- — Translation  initiation 1.8**
tor 5A fac_ tor activity
NM_016061 YPELS Yippee —like 5 ( drosophila) — Protein folding 1.5*
Development
NM_022772 EPS812 EPS8 - like 2 — Receptor activity 1.9**
Immune response
NM_018284 GBP3 Guanylate binding protein 3 — Immune response 3.0**
Unknown
Hs. 432548 C10o0rfl8 Chromosome 10 open reading frame — — 1.8**
18
NM_033224 PURB Purine - rich element binding pro- — — 1.5**

*P<0.05, **P<0.01 us DMSO; —: unclassificated.



5] it

TEfR¥R EE MNNG 52 1 29 3R35 T i 2
o, DU JLEERE G ERA TR

4 B A 9 AH % % A CDK6. E2F7, ASPM,
FLJ10808 T~ & FJ 6 {57 241 ffd & 4 &k A= ek 28 . CDK6 =
SRR E , 5 A0 B G 5 oA DDA 26, Ho g
T 7= ) g 2 J0 S0 0 368 19 2 11 Y8488 2% R ( CDKGs )
HI R, A TR s 4 A R A, R Gy - S AT U
HICHE . 2§ CDK6 T 1 T [ Bl & g3 il B, £ 22 A8
REARERR Rb EP X745 5 K 130 i, AT BELLE 28 B A
G, JAFEA S H, Ml 40 M7, BH AR QM AE K, ©F
R A, F 2 NEMIE R KA # S CDKs, F¢ 5|2
CDK4 5% CDK6 7 %, Ohtani %% % 31, CDK4 #1
CDKG6 [y il 4 p16™"* ( Jips i1 2 1) 7 LA 4
PITE G, 81, ML S BU R . E2F7 B L 1EH
E2F #%55 HF H BT U, R A Z 40 i A Y
AR H A PAMRSF I DNA 255 X, /b 57 2K
{RTE BRIX., AT LA BH 7 — 22 2] #0856 R 36 1) E2F (3
1k, R, E2F7 B 1004 4 Ao 36 58 1) 5% Sk BELE ) 1Y
Bt MNNG 5 39 CDK6 Al E2F7 3 [H %A i
T, 2iE i CDK6 T A 41 fuf= ¥ 7€ G, i, BHE
Z 45 DNA Rl e g B, i 2B E2F7 ZEE P
TRE A E2F KPS, TR S M 5, s H B
B MEE W R R B SL I AR e 5 . ASPM 4k
FEREE G M, S5 40 M54k 0 48 B 5 A 7
5, FLI10808 3 1377 2 b I35 4t i R 3 .

%5 % 5 41 5 2 A . IL6ST, CAMK2G ., ARH-
GAP29 . TRIO . GPR126 ,OGFRL1 Fi Al e S £ 4
BEHREM AT H . IL6ST £ H 4% 1 IL6ST &
HE-TMEFEENES ST, VEHMAER -6 K
R FERA R Z RN, RN K -6 ik
HESEL I Z A TVEE S, S 52 AT, 1
S0 R ) 55 5 A 38 200 L 0 904 A B S I 44 L
% oh ' . Zhao % & B, IR AR,
IL -6 ZiE(5 5 2 AR, K5 #IE Sai3,
MAPK F1 PI3K, Yoshida 21" % 3 IL - 6 ST 3 [A
BRBA /N BRURT H 3 I T 4 A ek D | B B s A
T RE B R PE, B2 IR RS & B BB M 0 .
CAMK2G BA 28R/ /2R E H s AR E N
T LA B A R 2R OB Y B RS A,
ZMERS5EESERES. GPRI2Z6 F G - &
HABERSZ K 1 TRIO 4 & 1 R £ AR/ 7 & BRI
BTENE, W5 E 5% A K, A1 W MNNG mI 5@
CHAKRESHSRE, MAEEELRECEIF

. 5.

B],MNNG F] i k & %15 5 @ ¥ 8%, 0 JNK/
SAPK 3@ %' . cAMP - PKA - CREB i@ &' 2%,
Wang 25 BFFE B , i 22 MNNG b5 cAMP
- PKA — CREB 3 % 13075 ; PKA 15 PE B 30E I A
T MNNG (¥ DNA $if51EH

B % U WA 56 M & A . ZNF302, ZNF675,
CNOT2 ., TCF19 .AFF4 PAPD4 323k R, o] BEffi 3L A
TERE SR K- TR, B4R 8 H A R ZNF302  ZNF675
KXV THE2MBUL, SH8ER) ZARAETEZSA
M, KE - REE R XM EERE T, LA — K
RPN S TR L (A FEM
DNA J#31, sZnn % sf i i B &Y MIE B, TR 80E
IR ER PR, REFEEANS5EAR
E M EAER R E AR S B RZEMHEEER, I
T IS A KIS 355, Jin &1 & B
B MNNG 43 )5, W & I H ZNF198 , ZNF263
ZNF14 % FEHMFERA, MNNG Lb3H 2 7 i &
RMESHREBMNE, B RERRETH,
AT 2 i EC R 45 1) F Wi 2 IR I SRR R AR K
A5, T H A RIE, &F DNA 814550, aneg 5Lk
EHSNE LAY AR R X YEFEHEAR
RFEAIEEA R LE" . HEHsEAR
FIRYURE B S 40 HU XS DNA 453455 751) g — Ffr 5 38 1)
M2 % . CNOT2. TCF19 , AFF4  E2F7 . PAPD4 1
WA FREES SEFRATER, R 1,

AR IAE S B AR 22 5 4l ML AR A G 2L
As , 40 GLS.HMGCS1 . RANBP2  APP, {ii £ Fh 49 Jii
R ZEEL. HMGCSI 45 ™= ) 5 B8 Ik i & L5 B
e AR L BB 5 R R R I T AR ER )
RIME XK, GLS Fid ™Y A AWtk EG 54 AR
RERIEE VMK, APP ks () 3E # BE 2 H A&,
5 & TTHIREER L, B AT AR Alzheimer’s dis-
ease [ RIRA HERXR. EZ 5HRARBEEVIAHEX
AOFEDE BT 1A, BB MNNG BT 5 35020 i 75 9 R A% 3
b S a1 N S S D O W

BZ AR LI IE B, Mk B MNNG BT X 24 g
FERFIEETZ W, B X R TH
JRLXT DNA 45347550 B9 18 1o 27 S 7, 38 2 44t L Yo
L35 MNNG #9451 SR 5 2 4 R B DR 3 1 B i, 38
TN 2 L ) 453405 5 40 b =2 1) i 3 ot o AL 1 2R A T A
B A FERA ER R

A SZIG SR ) B TR O B SE R 98 6 E B PCR iR,
R ABT /A BB XoF JE R ES e 0 45 SR FF) 6 1 P 7 3 2
HEARFIEEMRWFTEMBER N, HWEAREFHR
JLSEmS E & PCR, SR FEH IR BE R IR IE 6 A (1



), T AIA TaqMan £AR , 8 2 Pk AER 1A
R, R DR R A 384 FE A 1
S AT LA N T 2R R R AT R R B
TR R R IR TN S S (B, B
R LT, 51 P AERET BB & S B0 A
FRE YIS A BTN B0 B 1 o0 AR e, 2
SN S AE R ORE  E  LE AR R BB R, R L e T
ERBARF SR E

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(& % x #]

RN W F. FFERERER R ERE
B FHLEBTFE[T]. WL R 4R (B2 , 2003,
32(5) : 369 -374.

RUAE. MKFSF S, DNA R HS5 R4 R R
[T]. P EREAEEA, 2000, 16(10) : 929 -930.
Ke LD, Chen Z, Yung WK. A reliability test of standard
— based quantitative PCR: exogenous wvs endogenous
standards[ J]. Mol Cell Probes, 2000, 14 (2). 127 -
135.

Bustin SA. Quantification of mRNA using real — time re-
verse transcription PCR (RT - PCR) ; trends and prob-
lems[J]. J Mol Endocrinol, 2002, 29 (1) ; 23 -39.
Livak KJ, Schmittgen TD. Analysis of relative gene ex-
pression data using real — time quantitative PCR and the 2
( = Delta Delta CT)[J]. Methods, 2001, 25(4) : 402 —
408.

Ohtani N, Yamakoshi K, Takahashi A, et al. The
p16™“* — RB pathway : molecular link between cellular se-
nescence and tumor suppression[ J]. J Med Invest, 2004,
51(3-4). 146 - 153.

De Bruin A, Maiti B, Jakoi L, et al. Identification and

characterization of E2F7 | a novel mammalian E2F family

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

member capable of blocking cellular proliferation[ J]. J
Biol Chem, 2003, 278 (43) . 42041 —42049.

Emst M, Jenkins BJ. Acquiring signaling specificity from
the cytokine receptor gp130[J]. Trends Genet, 2004, 20
(1):23-32.

Zhao L, Stefan Hart S. Mammary gland remodeling de-
pends on gp130 signaling through Stat3 and MAPK[J]. J
Biol Chem, 2004,279(42) . 44093 —44100.

Yoshida K, Taga T. Targeted disruption of gp130, a com-
mon signal transducer for the interleukin 6 family of cyto-
kines, leads to myocardial and hematological disorders
[J]. Proc Natl Acad Sci USA, 1996, 93(1) :407 —411.
AT, AR, FHT. MNNG f 328 411 JNK/
SAPK J% p38MAPK /I R HAF S IRBT5E[T].  ER
HAZRER | 2003, 19(4) ;. 433 -437.

Wang GL, Yu YN, Xie HY. Low concentration N — meth-
yl — N’ — nitro — N’ — nitrosoguanidineon activates DNA
polymerase — B expression via cyclic — AMP — protein ki-
nase A — cAMP response element binding protein pathway
[J]. Mutat Res, 2001, 478(1 -2): 177 - 184.

Wang Z, Wang G, Yang J, et al. Activation of protein ki-
nase A and clustering of cell surface receptors by N —
methyl — N’ — nitro — N — nitrosoguanidine are independent
of genomic DNA damage[ J]. Mutat Res, 2003, 528 (1
-2).29-36.

Jin JH,Gao ZH. Proteomic analysis of cellular response to
low concentration N — methyl — N’ — nitro — N — nitrosog-
uanidine in human amnion FL cells[ J]. J Zhejiang UNIV
(Med Sci) , 2003, 32(5) : 375 -379.

Ishiguchi H, Izumi H, Torigoe T, et al. ZNF143 activates
gene expression in response to DNA damage and binds to
cisplatin — modified DNA[J]. Int J Cancer, 2004, 111
(6) : 900 —909.



