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R e it A= an k2= Be SPE 304 5. 3hW) SE
PJTRA0E [ 5K R 25 (S 50 B BEAR A9 1R AT

1.2 A&

1.2 okt S gy, FRE N e m S &
(Gene Tailor Site-Directed Mutagenesis Kit, Invitrogen
A FNEEAET BT, RSOl TR pSP64/0.28( il
A C/EBPB 3'UTR T4 BEAT BRI, B SEAL
Iy 3" UTR 3¢ B % FLA% 3 ik 2 & pCMV-script 1,
oy g 1 A% 398 FORE pCMV-N3.  FH B R 0 4 ik
71 & (Invitrogen) ¥ pCMV-N3 #: 4t AT 9 41 i &
SMMC-7721, 4 G418 2540k 15 2Fe s % JL 4t Jfa
ZAN3.

1.2.2  ZifpAKihise. BUHSEECET SMMC-7721.
IS4 CL1. PR i e VEC A 5256 41 i N3
ST EA K 30 mm FFRILEL SR, $&SCHk[16]5TiR
Ty ke 55 4 i R AR 2k

1.23 IR EE L R % . W& K K
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FIkEFRHEE R, 5 0.3% Gibco Bacto-agar/ RPMI 1640
ReFRIER A, IR MR FRIE L, RO 2 B
JaMEE, e N =50 MR, AR
MR 4 ANES, BOFE. BRI 6%
FH = 25K 93 )i 46 HY 1.2%0 0.6% 2 N FE I3 iR
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ST

1.2.7 )6 RT-PCR &ll. KA 94t & RT-
PCR, #%M PCR MG FHUCH], HEAT R
2RI EAE. 400 5 RNA % TRIzol(Invitrogen
AT VLIRS, 20K RNA %1 DEPC Ab#
I =ZKF, fFT-70C, KIERNBIMFHIE L,
B-actin JE PRI NS HEA.

Table 1 Primers used for real-time PCR analysis

Genes Primer sequences PCR products/bp
CABLES1 5" TTGAAGTTGGACGGAGGAAG 3’ 169
5" AGGAGGTGGAGTCTATGGTA 3’
DUSP6 5’ GCCAAAGACTCCACCAACTT 3’ 141
5" GCTCCAGTGATCCGAGATG 3’
SLC6A6 5’ GATCATCATAGCCCACTACAC 3’ 117
5" TAGACATTCAGGAGGGACAC 3’
SLC25A6 5" GAAAGTCAGGCACAGAGCG 3’ 109
5" TGCACGGAGACACTGAAGC 3’
TP53 5’ TGCTCAGATAGCGATGGTCT 3’ 162
5" GTTGTAGTGGATGGTGGTAC 3’
CSFIR 5" AGGGAATCCCAGTGATAGAG 3’ 129
5" ACAGGGTCCAGTGAGGTGA 3’
SLA 5" GAAGACTGTGGACTGGAGG 3’ 106
5" CTCTCGAAGGCCATAGCTG 3’
CNKSR2 5" TGAGTTGCGCCAGTCCTTAT 3’ 135
5" TCTTGCGAATGGGAGACACT 3’
VAV3 5" CATCGCTCGGTATGACTTCT 3’ 124
5" CCTGCCATTTACTTCTCCTC 3’
B-Actin 5" AACACCCCAGCCATGTACG 3’ 255
5" AATGTCACGCACGATTTCCC 3’

2 & R

2.1 EBAFRIERKL pCMV-N3 B 5554
AR AT FUEE R, 78 C/EBPB 3'UTR 111
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7721 40, 48 h 2 JE 5 RIKE G418(2 /L) [
PR IR AL L. SR M G418 RN T 3 ik
A R AR PR, & G418 Jiik B
It 2~3 JHJa RS ROC F I &R . Trizol fhi4e 4t
JfL & RNA J5 i RT-PCR, 34 4k 45 K /N5 i
R, Wk 2 Fios.

bp 1 10 131 150 249 282
3" UTR | — | —
N3

Recombinant N3
plasmid

Fig. 1 Construction of the recombinant
plasmid pCMYV-N3

Fig. 2 RT-PCR results showing the expression

of the transfected gene in the cells
M: DNA marker; /: RT-PCR product of N3; 2: RT-PCR result of 7721

as negative control.
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Fig. 3 Growth curves of the 4 cell lines
x+s,n=3. *P<0.001.6—e: VEC;m—m: N3;A—A: CL1;0—e: 7721.
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Fig. 4 Clony numbers of the tested cells in soft-agar
colony formation ability of the tested cells in soft agar
x +5,n=4.*P<0.001.
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Fig. 5 Colony formation rates of 4 cell lines
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Fig. 6 Growth curves of tumors in nude mice
General growth rules of tumors in nude mice. The tumors were
measured with electronic vernier caliper once every three days. x + s,
n=6.* P<0.001.4—¢:7721;m—m: VEC;A—A: CL]; e—e: N3.
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Fig. 7 Weights of dissected tumors
Horizontal lines represent mean values. Some tumors’ weights are very

similar and therefore their dots overlap. x + s, n=6. *P<0.001.
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Table 2 Genes whose expression levels changed significantly in N3 cells compared with that of CL1 cells

GenBank

Fold change

accession No. Genes N3/CL1 Description
Up-regulated genes
NM_001636 SLC25A6 2.873 Solute carrier family 25 (mitochondrial carrier:
adenine nucleotide translocator), member 6
NM_005211 CSFIR 4.323 Colony stimulating factor 1 receptor
NM_005748 SLA 2.096 Srt-like-adaptor
AB020700 CNKSR2 2.015 mRNA for KIAA(0902 protein
NM_006113 VAV3 3.210 Homo sapiens vav 3 oncogene
NM_021005 NR2F2 3.318 Nuclear receptor subfamily 2, group F, member 2
NM_000565 IL6R 2.816 Interleukin 6 receptor
NM_004613 TGM2 2.774 Transglutaminase 2
Down-regulated genes
NM_001946 DUSP6 0.435 Dual specificity phosphatase 6
AB209172 SLC6A6 0.488 Solute carrier family 6
NM_000546 TP53 0.415 Tumor protein p53 (Li-Fraumeni syndrome)
NM_138375 CABLESI1 0.491 CdkS5 and Abl enzyme substrate 1
NM_016619 PLACS 0.497 Placenta-specific 8
NM_005959 MT2A 0.491 Metallothionein 2A
NM_138967 SCAMPS 0.476 Secretory carrier membrane protein 5
NM_033515 ARHGAP18 0.441 Rho GTPase activating protein 18

Table 3 Real-time RT-PCR analysis of some up-regulated genes and down-regulated genes described in Table 2

Cells Genes Fold change Genes Fold change Genes Fold change
SLC25A6 3.29+1.05 DUSP6 0.48+0.16 CSFIR 5.41+0.93
N3/CL1 TP53 0.52+0.14 VAV3 2.75+0.31 CABLES1 0.51+0.09
SLC6A6 0.63+0.07 SLA 2.67+0.61 CNKSR2 2.69+0.69
Susan Davis %5 P 7E BF 58 N B L EK R E1 T
3 i it (tropomyosin [ , TPMD) ik FE &I, &Rkl

THCTHC R B AR R A B R 2 —, e
60 AT S 98 0 4 e g e A 1) B B I AR
AR R, FAZEY) mRNA (1) 3'UTR {E
155 20 P e A R (32 T A R 1 5 AH LA
(1= BIeME, AMELEIE PR R 35 A mRNA & 47
R EEAEA, i BRI BT B v KAl
MR IEH 5. B ORBL, 3'UTR RIS
AT LA, BRI 40 B 1 0 A K (i
PEWLE FRAS R — AN 8B 7). 1 A 20 fH
4090 FEATFUR, KILT —Ht 3'UTR, LA

Al27, 28]

5 90 % D) £ 40 1 P 3R IK I RE 5 R 4 T S AR
RYFR IS (0] 52, B MR R PR R LA 4R SR,

HARIXLE 3"UTR 1E I IAF(E ol B 5E, (HE 2
16, EATIX FrPTm) s 38 UL 1 2h RE s B A 15 21
TR Jee] .

1L 1) TPM1 3'UTR RNA 7£ /4 4h 7] 5 PKR (protein
kinase RNA-activated) 45 &5 H-iG PKR. 117 PKR F&
n] LLBE IR A B 3 A 4R DN 1 200 (eTF-2a) A 17T BHL W7
GDP-GTP {35 117 BH 118 (1 i A5 e LA Ah, i B AT
00T 200 P S5 R0 e A A TR B, A
Wr, TPMI ¥y 3"UTR (1) )i 5 41 il £ FH o] fig 2 dd ik
WOE PKR SKRSERL). J34h, B X miRNA BT
FIEN, B C I miRNA iR S E S
H mRNA (1) 3"UTR #EAT 541 B AL 5 i 36,
Zhu ZENARFSEE W] TPM1 ¥ 3'UTR WAEAE—A

/N RNA-21(mir-21) 7E FH (A7 55, mir-21 B i
o 5L A SRR, X R R AR
B F, mir-21 5 TPMI 3'UTR (K454 Hik
X TPMI [ IR R, 1A KE L mRNA %
SKAKF, 1 miRNA21 76 hRg 40 i o e ik, 2 —
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AMESED, PR, Zhu 208 TPM1 3"UTR 98
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3"UTR ¥ /M yRg 0 ) D Be B 0 55 14 . Jupe 55760 FH
W 3'UTR Mg #06i/E FH i 70 h 80, BRI 3R
3'UTR (#7404 F 32 B b 76 1% 3'UTR [ 5
A ) FEE AT IR E0. K 3'UTR _L2E
729 FIAZ AT IR AE C/T 548, 1% 3"UTR [ i 8 4
HIE R AT k. X5 3RATT A F0 4 AR B EDUE,
PR EAZ Y mRNA [ 3'UTR $Huji LD 2 AR 52
B LOR e MAZ T IR T 514 K.

ATV E Br Bl K H N R, A E A AR
mRNA ] 3'UTR AR A gid e a1, gl
YRR v] e 2 i H B 5 7 4105 40 i 9 DA
ER IR e, FHez b, AT K, C/EBPB
3'UTR fig 5 G045 40 Mo # 2 1 S 0 2 11 55 40 i vy
ZREE ILE N ) 2 R i Mo B R AR A AR RS, 22
PUIEE S T () = BT AT 38 AL, SRR
SeHT CAES R BT 0] RE 2 5 41 B iR I IR 25 &7 mi.
SR, KRIAEE C/EBPR 3'UTR A EAEH] il 5
SEAE FH Al M 2 R -, R AR 5T C/EBPB
3'UTR [ gg e D e 43 7 LI CAE IS T 5
. HHT, S o SR R 40 i B 1 AH B AR P
JU AR IEAE AT,
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Molecular Mechanism of Tumor Suppression Activity of C/EBP3 mRNA
3’UTR: Simultaneous Deletion of 3 Short Sequences in The 3'UTR
Reduces Its Tumor Suppression Activity”

WANG Hai-Zhen, WANG Ying, SUN Da-Quan, LIU Ding-Gan™
(Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, The Chinese Academy of Sciences, Shanghai 200031, China)

Abstract The 3’untranslated region of CCAAT/enhancer binding protein B (C/EBPR) is a regulation element
with tumor suppression activity found in previous study. Here, it is reported that deletion of 3 short sequences in
this 3’ UTR reduces the tumor suppression activity of it, as demonstrated by slowed-down cell growth, reduced
colony formation ability in soft agar and in ordinary culture conditions, as well as the decreased tumorigenicity in
nude mice. The cDNA array and real-time RT-PCR analysis showed that the loss of tumor suppression activity for
the mutated 3’ UTR was due to the change of the gene expression profile of the transfected cells, i.e. the
up-regulation of several genes related with malignant phenotype and the down-regulation of some genes related
with tumor suppression, compared with the revertant control cells. These results indicate that those short sequences
are simultaneous necessary for the tumor suppression activity of the C/EBPB 3'UTR.
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