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MALAT-1, a novel noncoding RNA, and thymosin 4 predict metastasis
and survival in early-stage non-small cell lung cancer
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Table 1 Metastasis-associated transcripts in NSCLC identified by subtractive hybridization
{ccession  No. of Name Chromosomal Complete name Quantirative
mimber clones localizarion RT-PCR
fald increase
L\!'Zﬂl.\l.‘ 22 MALAT-1 11gl3 Metastasis associated in lung adenocarcinoma transcript | 3.2 |
XM_007650 21 B2XM 15q21q22  Beta-2 roglobulin
NM_021109 9 TMSB4X Xg21.3-g22 Thymosin 4. X chromosome 1.02
XM_005047 9 RPL7 8q Ribosomal protein L7
NM_001829 6 CLCN3 4q33 Chloride channel 3
NM_002933 5 RNASEI Chr.14 Ribonuclease, RNase A family, |
XM_009451 5 NPCRP/PLUNC 20g11.2 (palate lung and nasal epithelium clone): tracheal epithelium-enriched protein 46.2
AK026534 4 FLJ22881 Ferritin L chain
NM_014302 4 SectlG Sechl ; 79
XM_009292 4 IFI30 Interferon, ;-inducible protein 30
ACOI0196 3 RPII-202H2 12q seeder
XM_004738 i EGFR Tpl23-p12.1 Epidermal growth factor receptor
> ] 3 E like protein 6g14 Eucaryotic translation elongation factor |
I 3 NCG Nasopharyngeal carcinoma gene sequence
3 RPS6 9p2l Ribosomal protein 56
HS644L1 3 RP4-644L1 20q12 Kreisler (mouse) m lated leucine zipper homolog
D§2059 2 MRLC3 18 Myosin regulatory light chain 3 4.6
XM_002929 2 NDUFB4 NADH dehvdrogenase (ubiquinone) 1. subcomlex. 4
XM_004073 2 PGC 6p21.3-p2l.1 Progastricsin (pepsinogen C)
XM_008923 2 RPsI11 19g Ribosomal protein S11
BCO01392 1 RPSI7a Chr.1 Ribosomal protein S27a
BCOOT7273 2 RPL2? Ribosomal protein L.27
AF118092 2 PRO206I
AKO02224% 2 FLJI2186 Weakly similar 1o ACTIN
AF147331 2 YB24DO0S
YO00052 2 CYPs 3q23 mRNA for T-cell eydophilin
XM_007192 | TPTI 13gl2-q14  Tumor protein. translationally controlled 1 4.1
XM_005403 I EHM2 9 34
XM_002072 | SSR2 1q21-g23 Signal sequence receptor, fi (translocation-associated protein fi) 30
NM_001416 1 clF4Al 17pl3 Eucarvotic translation initation lactor 4A, isoform 1 23
NM_002719 | PPPIRSC Protein phosphatase 2. regulatory subunit B. ; isoform 1.7
AF144029 I MDM2 12q14.3-q15 MDM?2 gene. intron 9 and exon 10 14
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Figure 3 Identification of genes that predict prognosis in stage 1
NSCLC. Patients were grouped for each gene in high vs low
expressing tumors based on its gene expression in comparison to
the median expression of all tumors. The Kaplan-Meier survival
plots are shown for patients with adenocarcinoma or squamous cell
carcinoma and stage 1 disease (n = 31). The log-rank test was used
to calculate statistical significance
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The non-coding RNA MALAT1 is a critical regulator
of the metastasis phenotype of lung cancer cells
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A long nuclear-retained non-coding RNA regulates
synaptogenesis by modulating gene expression
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Malat1 is not an essential component of nuclear speckles
in mice
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Loss of the abundant nuclear non-coding RNA
MALAT1 is compatible with life and development

Moritz Eimann.* Tony Gutschner.:* Monika Han Stefan Ganther.* Maiwen Caudron-Herger, Matthias Grof,’ Peter
erichs’*

A BarmH|

probe 2
wild-type m [
allele

targeting
construct
~T.0kb

homologous recombination

FRT FRT

I loxP

loxP |
largeted allele m—'— Neo -.-’—

Fip expression

—»>— >R

knockout allele conditional allele

1. Malat-1/Y 97 bR I REBD AN TO—E8—F T4 T R 8—DEE

Malat-1 knock-out strategy

Malat-1

I [
EcoRl I BarqHz

frt
Targeting

GB2-PGK-neo
vector

]
II Short arm 1kb|i

frt frt

Targeted
allele GB2-PGK-neo
~

] -
N =pi PCR primers e

M r’ (HR confirmation)

#¥:132@0ESaIN=—%Ev I 7y Il (1 EOBARAIO— @5,

=169~



2 Malat-1; @I FDTOE—S4—EEZE I 75— REFITRESES-
AVARIIRERIEL-ZBARIBREFZCos7H ALV IESHIRAIZco-
transfectet, L 7x5—ET7ytL4Z1TL), BPAIZKBHMalat-1558 (<
WETEBERET S,

Er-TIAMT
FREHEOEL LRES
#310kb
(FlHEHNH S ATREMERLY)

ROR19BRBK

Malat-1-)L 25—t Lih—82—
(IEFMB~ZEA)

BPAFEMIZEY LS T 5—EFHIEA
LETAEIELEWEDR

Ko, ERBAIZKY
BPA:ZBL 5 % [ 5E

~ 166:—



UCSC Genome Browser /M 5BAC clone® &R

S5ERkL7=construct

C57BL/6X 9 AMMalat-1:BEEFHLUFD LT
V40 polyA THERESTUBAC(MEATRERK) JO—
(RP23-9E19)%In vitrogentt hAis AFEL .
[l Malat-1_E 5 9kb% il (BB FEEcoRIFE L UNhel T
pMalat!-luciferase YIYHLTLAR—4—~_54—pGL4-23

\ [ Rt P (FOAHH) AL, RGS—EMEBLL=.

\\\ Malat1 5' flanking region
minimal promoter

Plasmid name: pMalati-luciferase
Plasmid size: 12889 bp
Constructed by: Yukuto YASUHIKO
Construction date: 2012/02/08
Commeni&Reference:

=16~



Cos-7f#ifaZ A= Iz5—ET7 v/ DER
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RNA, 18, 1487, 2012
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FIGURE 1. The expression pattern of Malatl during early embryonic development and in
adult tissues. (A} A schematic of the positions of the probes. (B} Whole-mount and section in
situ hybridization of E9.5 and mouse embryos with Malatl antisense and sense probes.
Note that sirong and uniform expression was detected using the antisense probes, whereas no
expression was detected using the sense probes. (C) In situ hybridization of adult organs using
Malat] antisense probes. (CA1) Hippocampus CAl: (DG) dentate gyrus. Scale bars, (B) 100
pm; (C) 10 pm
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Original Article

Ovariectomized mouse uterotrophic assay of 36 chemicals

Ryo Ohta', Atsuya Takagiz, Hideo Ohmukai', Hideki Marumo®, Atsushi Ono?,
Yuko Matsushima?, Tohru Inoue?, Hiroshi Ono' and Jun Kanno?

(Recerved May 3. 2012; Accepted June 13, 2012)

ABSTRACT — The concern over endocrine disruptors prompted international establishment of a stra-
tegic framework for the identification of the estrogenic compounds. OECD has launched the Concep-
tual Framework tool box contaimng various screeming and testing methods includmng the uterotrophic
assay. The (anti)estrogemicity of 36 chemucals suspected to be estrogen-receptor interactive by in silico
and/or in vifro screening in the Extended Scheme for Endocrine Disruptor Screening and Testing of the

7 of h ind Welfare. Japan were monitored by the uterotrophic assay using CS5 BL/6]

—ilifh



Table 1. Test chencals
No. Chemical Abbrrvaton _CAS No Source
el Etiyuyl eviradeol EE 7616 Wake Pare Chemucal w0 Cora od
» Baghmal A Waks Pese Chesical 9.0 Cormod
b Gemisten Wako Pare Chemical 5 Comm o
¢ Gemstn Wake Pare Chesucal 5t Comod
_4 Dudsen e Wake Pase Chemucal $8  Comod
[Bus(-hydromypheny Jmedy{fbeusylalcshel Tokyo Kasei Kogyo Co %3 Com ol
4.4 -Tetmbydronybemzopbenont Wako Puse Chennical 55 Comail
) -Dhhydranybeusophencne Wiks Puse Cheaneal 95 Com ol
4 3 Triododnyroscenc acid Sigma-Abrich Japan 94 Comail
5 New fuchnin ICN Buosnedicali, Inc~ Usknown. Duslied Wter
6 alpha-Nophthalbensen ICN Busmedicals Inc Unknewn Coxn aul
1 N.N-Diphenylp-phenybenedismme Wako Puse Chencal w0 Comel
5 1Y -Dubydeony-4.4-dmsethexybemzophenone  DDB 130544 Wake Puse Chemmeal 55 Cemail
9 m-Benyl 4-bydrexybenroate Wako Puse Chemscal 51 Comail
10 Wiks Puse Chemacal 9% Dusnlbed Warer
11 Beazo [s] pyvene Wako Puse Chemscal % Com ail
12 Benr 2] anthwacene Wako Pure Chemical 9 Comal
13 Drbers [a 5] anthscene Waks Puse Cheasseal 0 Con ail
14 242H Bemrewiaral Jyl)d $-difr praryliphenst Wk Pure Chensical 7 Conn il
15 Rosmarins: scid Sigma-Abdnich Co "o Com ail
16 eeca Thymacl Sigms-Abdrich Co 994 Comeil
-Gimgerol ¢-gm 3$1314-6  Wako Pure Chemical 5% Corm onl
Colchcme Cal 64865 Wako Pure Chemacal Ind 25 Dualled Water
Malschite green base MGB S10-134 Sigme-Aldeic Co 80 Disslied Water
Feobuccnazsle Bz 114369436 GL Sesemces bne 99 Comeil
Lead acemse LA Wako Pure Cheseal %% Disnlied Waser
o-Hepryl dbrydroxybenzone HHB Tokyo Kasei Kogye Co L] Com ol
Tetrazotues violet hray Sigma-Aldrich Co o Coenodl
Pravstasin sodines skt Pra Wako Pre Chemical 994 Disulled Waes
Phrysosspmine. sabcylate (1:1) PHS Sigma-Aldrch Co 95 Dusnlled Water
Nordiydroguaiaresic acid NDGA IC Biomedscals lnc 100 Com ol
e-Crmalplehalesn (=2 Wako Pure Chemacal Uni L L
3% 13-Dissrcbenzens DNB Wako Pare Chemcal Table 2. Srudy design hisie
3% C1Pigueeat orange PO NIHS Uk Group Gz No Agomst detection Gr. No Antagomist detection
0 Tewsbreeebupbesal-A, TBEPA Wk Pase Chemseal - . - i =
HMB XRakas P Chirmical Negatrve coutrol 1 Velucle Vehcle phus EE *
EP Wiko Pare Chesnical 4 Low dov 2 Test substince H Test substance plus EE
- E‘E :‘::‘;‘“:'Hf‘“’“""“ o] Medium 3 Test substance 9 Test substance plus EE *
3% 22-Benzowmzolyl)-p-cresol BTC Wako Pare Chrmucal -4 Medm b, 4 Test subs 1 Test subvitance plus EE
26 Parnoiphthalem PP Supma- Aldrich Co # Hagh dose 5 Teat substance Test wubstance plus EE ¥

[ EE*

vl es

g 'day for oral route and 0 2 pgkg day for sub

cutaneous ayectron of 0.6 pp ke 'day for both cral and subcutaneo:
substance

© pot performed

ouss route, sespectively
route, 15 mun after test

PR

Warive bictedt meght mgd
AR e p——

= 16—



Sapplesrt Toble | Sy of rraidable &5 wbco md 6 v dea

| S T e
o | Coamicn | BAR Besem
= ogRBA) | Thombold  PCs X. | BCaDO

g0

g

NATURE | VOL 490 {1 25 OCTOBER 2012

CURIOUS CURVES

MONTTONIC CURVE

LEARNING
CURVE

Researchers say that some chemicals have imexpected and potent
effects at very low doses — but regulators oren 't convinced

TR i

30 100 300
Genistein (mg/kg)

SOURCE: Ohto, R. et al J Towcol 5o 37, 879-8
(2012)

=



Bisphenol A A |

1BORELLYDOESEN (/BT S LT —FTLUTOLDEEREEL
1193 kA .
HHFIE
PubMedIZ3 L TlBisphenol Al kUil =h 5200054 52012412 B09H £ TDH$354003Z

EE(WEICRLTAX) NSRS
TS ARGEE - R - H T e

exposure. Birth Defe 89, 441-466. 1M ARKY
HiRE . BipiE, 185 { S Pumps &5 (mi
HEREBEBE. EHEMNG

AXRIER ST —

i

.N., Chen, B., Fen , Lia 5.J., Li, L., and Sh
ifies DNA methylation of imprin i :

Markey, CM.,, Lugue, EH, |CD-1 mice 25 and 250 from Day 9 of |[mammary M. y glands of BPA mice
Munoz De Tore, M., microg/kg/da |pregnancy to |gland showed differences in the rate of ductal
Sennenschein, C., and v 10 days, 1 mo, |develop: t igration into the stroma at 1 mo of age and a
Soto, AM. (2001). In utero and 6 mo of  |of the significant increase in the percentage of
exposure to bisphenol A age mammary ducts, terminal ducts, terminal end buds, and
alters the development gland alveclar buds at 6 mo of age. The percentage
and tissue organization of of cells that incorporated Brdl was

the mouse mammary significantly decreased within the epithelium
gland. Biol Reprod 65, at 10 days of age and increased within the
1215-1223. stroma at § mo of age

Farabollini, F., Porrini, S, |Sprague— 40, 400 from 10 days |[behavior, in treated males both the motivation to
and Dessi-Fulgherit, F Dawley rats microg/kg/da |before mating |brain] explore and anxiety are reduced, while in
(1999). Perinatal exposure i until the exploration, |females, motor activity and mativation to
to the estrogenic pollutant] weaning of the|(hole-board) |explore are depressed

bisphenal A affects pups (40 mug),|anxiety
behavior in male and GD 14 PND B |(elevated pluz
femnale rats. Pharmacaol (400 mug), maze)
Biochem Behav 64, 687-
694

Nagel, S.C.. vom Saal, F.5.|CF1 mice 2 and 20 from GD11 to |[prostate] increased their adult prostate weight relative
Thayer, KA., Dhar, MG, microg/kg/da |GD17 to control males

Boechler, M., and ta
Welshons, W.V. (1997)
Relative binding affinity-
serum modified access
(RBA-SMA) assay
predicts the relative in
vivo bicactivity of the
xenoestrogens bisphenol
A and octylphenol
Ernviron Health Perspect
105, 70-76

= 118 —



FzEH

BPAL T DIRMID—D TH B EMRRE & B Malat-1% 8%
RICHTEEREREICLIERMEZEDHFEREIBLNIZTS
&I, OECD/WHOM G Z S U EFHEREBRERAT— LD T LT
RICEITTO. BISEATWAEERBREORIZ U HEFH=E
ICHEBELEEEEDS,

- 179 -



