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Micro—RNA (miRNA) is belonged to non—coding RNA, which is single—-stranded RNA ranging
20 to 25 bases. Recent studies have disclosed its molecular function in gene expression,
however, the regulation on genes regarding hormonal regulation in pituitary adenoma has
been little discussed. In this study, we highlighted on signaling cascades that regulate
GH or PRL by several miRNAs.

Firstly, profiling of mRNA and miRNA in rat pituitary adenoma cells, GH3 was analyzed
comparing rat normal pituitary (RPC) as the control and followed by selection of the
negative correlation of mRNA and miRNA among those regulate GH or PRL expression.
Subsequently, complimentary sequence for the mi—RNA was transfected aiming to knock—down
and secretion of GH or PRL was evaluated with ELISA study. Microarray analysis was finally
performed to analyze signal cascades.

In miRNA that over—expressed more than RPC, none of miRNA had no negative correlation
with GH-related mRNA. Meanwhile, rno—miR-494, —146a were expressed decreasingly and had
negative correlation with mRNA. Separately, rno—miR-101b, -191, and -194, closely
relating to PRL expression, were over—expressed. In knock-down cells with those
complimentary sequences, PRL secretion was elevated by rno-miR-101b—knock down GH3 cells.
Also in ¢cDNA microarray analysis, GH3 cells up—regulated PRL-production-related signals
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after knock—down of rno—miR-101b.

In conclusion, rno—miR-101b is a miRNA regulating PRL production.

AT TERR
(REHAT - 1)
ELEEREFE AR 2 & &t
AR ERA 2,800, 000 840, 000 3, 640, 000

WFIE5 8y« R

B D4R} - MIE © ABHRERPRIE Y - IR R

F—U— N FEMAWEIE, niRNA, mRNA, GH, PRL

1. WFZEBAE Y IO 5

micro-RNA (miRNA) & id, ARARPNICIEET S
E&20005 25 T & D 1 ABIRNA &2 U,
non—coding RNA (ncRNA) O—FfETH D, %
DOHBE L T BB FRILOMFEITH L Z &0
HMHITWD, Filikkx 72385 -3 BLO TR
HEREICOWTHE N H 508, FEREIRIEICE
D ARVE B EE IS L TR D
720,
THARRIEIZB VT H 25220 miRNA DIEE
DE SNTIEW D, IEH TR & [F
EEM, W DR C R BANE AR AL
FUNWREEREZTICW o2V
BLAENS OB MAIIRE 2N B ENT
TRV, FIRARRIE D 25 I KT L
I IR VT > OB 53 W WM T IS
L OMERTECLDZbLOTHD, ZDORE
TR VT o3I A I D miRNA A 4% T EER
RIVE L T I EBNCEE L. mRNA OFIERH
L OE2IEL mRNA O RE R Z T, S5
IR EICE]bs T A — K
ZPHHOEMNMZT B,

YT BFIZ IS T DAMIIE D AT 7o FR e - Al
Bl 72 &k %,

miRNA D ITIZ 72 % DNA ELFIE miRNA L 0 &<
miRNA DEH & | Z AU EIEARAA 7255 ) &
DOEEFNE 2 ETe, = @ DNA BLHIAS 1 A4 RNA
ICHEE &5 & miRNA BEFI] & # o FEAHRR
FNTAMEIREAS LT 2 AR . 2k L
L CIEAT B —7 1 (tRNA ISBL72 )
&b, TE primary miRNA (pri—miRNA)
EWH, lE, T EUL—TEE R L DER
BUMIHL I Ay TFREENTEBY, AX
— 77— L XiEND, BENIZHD Drosha
EMEEI D BEFE DY Z O pri-miRNA 43D —E
Z W L T pre—miRNA ( miRNA OO EHED FiTER
) Z1ESH, KT premiRNA 4y F 1%
Exportin-5 EFREN DX ¥ VT X0
WX o TRAMCEES L, 2 b XA —
(Dicer : RNAL ZZ&H) (2L 20-25 HiJEoD
miRNA BL ¥ 80 X2 (Y <TIix
pri-miRNA WEHEX A P —IZ X > TRELS L
B) T EIZHEAIFEE Lz,

2. Wt oHB

miRNA OBEITB B T REOMFENZH D & A
DI, miRNA (Z—H8D mRNA (CKHEKIE 37
FERAR AR (AR R ES A BT 5, D
mRNA & miRNA & DFEEIZ LD | FIRRAEE =
N5Y4E (Fikod stRNA), 72 RNAL D X 9
\Z mRNA O3 fREZSIEEZTHENDH D EH
ZHINTWA,

Z 0 miRNA DZHEI 1993 41T R. C. Lee HIT
Ko T Celegans THIDTHERAEINT- (Zh
1% small temporal RNA=stRNA & FEIEHLT- ).
Z D% miRNA I ZWA WA R (S a A XF
XS 7)) 8 (C elegans b 72 )
THER SN TUWS (Baulcombe 2002), #AEE
{8 . mRNA [ZFES L C mRNA S&0FHFR 2 3
THUE L) BB BRI TVD N,
AP —IZE LW D T, —#%IZIL miRNA
LIEB 2TV,

miRNA DFEIZH A = 2D 3 HDFH L (2001
) TERE I,

i < X Lo RNA T H D
short—interfering RNA (siRNA) 23w A JL A
RNA OERB Z LI A8EZ A L, 72—
T B & OB FORESIC LB - T
5, siRNA 1T 2 REETHDHMN, ~T B IL—
THEEE A L, EABREIE miRNA (230 & R
PID, miRNA OIEMEIL, FEBRIZIIA LA
BB CTHHEALRY) )T FR 2L
TEHWTHETE S L ESNTWS,

— BRI 381 D miRNA ORFZR I3RS 1S
DOWNWIED Y T, miRNA OFEBASAR. TEFH
& DRBFEL L TOWFZENER Th D0,
THEAEMREICBW TS niR-7 21X L E L
A7 D miRNA DFEBLAS & Ak & i LT
ZWNEWVIMENRBAINDEDN, Loy
HTALO miRNA & FHEARARVE U & 13T
BROESEMEORERNT EBEEND D
mRNA Z 192 O TH v | fth o MR EE T
HLEENEIN TS, LEzd-> T FEAESE
VAN = )V S N A N TN N P Sy
CITEBGRTH DL Z N RS TIIW S
i N el N 1 e A N M = R R N 1 i


http://ja.wikipedia.org/wiki/%E8%BB%A2%E5%86%99
http://ja.wikipedia.org/wiki/TRNA
http://ja.wikipedia.org/wiki/%E7%B4%B0%E8%83%9E%E6%A0%B8
http://ja.wikipedia.org/wiki/%E9%85%B5%E7%B4%A0
http://ja.wikipedia.org/wiki/RNAi
http://ja.wikipedia.org/wiki/MRNA
http://ja.wikipedia.org/wiki/RNAi
http://ja.wikipedia.org/wiki/1993%E5%B9%B4
http://ja.wikipedia.org/wiki/C.elegans
http://ja.wikipedia.org/wiki/%E6%A4%8D%E7%89%A9
http://ja.wikipedia.org/wiki/%E3%82%B7%E3%83%AD%E3%82%A4%E3%83%8C%E3%83%8A%E3%82%BA%E3%83%8A
http://ja.wikipedia.org/wiki/%E3%82%B7%E3%83%AD%E3%82%A4%E3%83%8C%E3%83%8A%E3%82%BA%E3%83%8A
http://ja.wikipedia.org/wiki/%E5%8B%95%E7%89%A9
http://ja.wikipedia.org/wiki/C.elegans
http://ja.wikipedia.org/wiki/%E3%83%92%E3%83%88
http://ja.wikipedia.org/wiki/%E7%B4%B0%E8%8F%8C
http://ja.wikipedia.org/wiki/%E7%B4%B0%E8%8F%8C
http://ja.wikipedia.org/wiki/2001%E5%B9%B4
http://ja.wikipedia.org/wiki/2001%E5%B9%B4
http://ja.wikipedia.org/wiki/SiRNA
http://ja.wikipedia.org/wiki/%E3%82%A6%E3%82%A4%E3%83%AB%E3%82%B9
http://ja.wikipedia.org/wiki/%E3%82%A6%E3%82%A4%E3%83%AB%E3%82%B9

WU CHEES, BVIENDIMEE L TOH L
WERRASZ ORSL 2 BRI L LT,

3. WL HIE

(1) miRNA-microarray Z & H U 7= miRNA @
BT
bt~ RN HP-75, [ U< ~ 7 A
J AtT-20, 7+ MHERE GH3 ¢ miRNA ZfliH L
C miRNA-microarray 47T 9., microarray ®
probe (Z1% 723 OEEIZH AT S 4172 miRNA DF
FNZFESWTREFEIICHE STV 5,

(2) real-time miRNA-PCR
FEROFAERF] T O 7L TR - 72
miRNA DFEELE FITH o 7 CE 'R %
179, HEEH OJis% TIZERM 100—150 T4
BB | Flin, [EE subtype, MEEHZHZR
E DL 7% parameter Z AV T2 2T 3 @]
HECTHhD, EBRITIX, ARIHEE LIZHEHET
3 A5 L (GraphPad Prism, ver. 5) CZIHEI

AT 4y 7 EREEIT S (HH, FARICED),

Z DB EMATITBW TR, EEY A X, &
PHRE O grading (2% 53 5 HH O a0
HEZ, WHERELRETRERTHD, BE
SADRIBITSCEAER L, ST 5,
on-line database % F\\ 724/ mRNA DR
(3) LR CHEMICEED > 72 miRNA DECSI %
FZ on-line database T& % Pub&Med NCBI
%8 U CFAMHRY 72 sequence D3 5 mRNA & H&
KI5,

4. WFERRE

RPC £V ¢ GH3 TiEFERELL TV 7z miRNA @
95, GH PEAIZE L CHAMAIZ: mRNA & —
L7=bDiE7< . #2 LA rno—miR-494 & -146a
DREHBET A2 LT mRNA & ADOMHEZ LT
72o PRL IZB L TIX. rno-miR-101b &-191,
-194 OFBLE RN A S ivlz, PRL EAEIX
rno-miR-101b @ / w7 X' 7 > L7z GH3 #lfEiZ
D AT PRL Wb A EIZHE I L7z, cDNA
microarray C% PRLEEAIZRIT 5 o 701
BB up-regulate LTV /=,

5. ERRERLF
(WFgEfeE . W7o 88 K OSBRI
=Ny

CERERm ) (FF 12 1)

1. Yoshida D, Kim K, Takumi I,
Yamaguchi F, Teramoto A. (2013) A
transfection method for short
interference RNA with the
lipid-like self-assembling
nanotube, A6K. Medical Molecular
Morphology (in press)

2. Adachi K, Yoshimura A, Aso R
Miyashita T, Yoshida D, Teramoto A,
Shimura T. Clinical clerkship

course for medical students on
lumbar puncture usingsimulators. J
Nippon Med Sch.

2012;79(6) :430-437

Terao T, Mishina M, Takumi I,
Komaba Y, Mizunari T, Kobayashi S,
Yoshida D, Teramoto A. Early
computed tomography signs as early
predictors of hemorrhagic
transformation under
heparinization in patients with
cardiogenic embolism. Geriatr
Gerontol Int. 2012

Jul;12(3) :418-424.

Yoshida D, Teramoto A. (2011)
Digital imaging for statistical
analysis of tissue

microarrays. J Nihon Med Sch.
78(6) :338-3309.

Nakae R, Yokota H, Yoshida D,
Teramoto A. (2011) Transcranial
Doppler ultrasonography for
diagnosis of cerebral vasospasm
after aneurysmal subarachnoid
hemorrhage: mean blood flow
velocity ratio of the ipsilateral
and contralateral middle cerebral
arteries. Neurosurgery

69 (4) :876-883

Kim K, Isu T, Sugawara A, Matsumoto
R, Isobe M, Morimoto D, Mishina M,
Kobayashi S, Yoshida D, Teramoto A.
(2011) Selective posterior
decompression of the cervical
spine. Neurol Med Chir (Tokyo).
51(2):108-112.

Yoshida D, Koketshu K, Nomura R,
Teramoto A. (2010) The CXCR4
antagonist AMD3100 suppresses
hypoxia—mediated growth hormone
production in GH3 rat pituitary
adenoma cells. J Neurooncol.

100(1) :51-64.

Kim K, Katsuno M, Isu T, Mishina M,
Yoshida D, Kobayashi S, Teramoto A.
(2010) Concomitant cranial and
lumbar subdural hematomas —case
report—. Neurol Med Chir (Tokyo).
50 (5) :402-404.



10.

11.

12.

(=

1.

Nomura R, Yoshida D, Kim K,
Kobayashi S, Teramoto A. (2009)
Intracerebral hemorrhage caused by
a neoplastic aneurysm from
pleomorphic lung carcinoma. Neurol
Med Chir (Tokyo). 49(1):33-36.

Yoshida D, Nomura R, Teramoto A.
(2009) Signaling Pathway Mediated
by CXCR7, an Alternative Chemokine
Receptor for Stromal-Cell Derived
Factor—-lalpha, in AtT20 mouse
ACTH-secreting pituitary adenoma
cells. J Neuroendocrinol. 21(5) :
481-485.

Nomura R, Yoshida D, Teramoto A.
(2009) Stromal cell-derived
factor—1 expression in pituitary
adenoma tissues and upregulation
in hypoxia. J Neurooncol.

94(2) :173-181.

Nomura R, Yoshida D, Kim K,
Kobayashi S, Teramoto A. (2009)
Intracerebral hemorrhage caused by
a neoplastic aneurysm from
pleomorphic lung carcinoma. Neurol
Med Chir (Tokyo). 49(1):33-36.

=¥KR] G5

Yoshida D, Koketsu K, Teramoto A.
Alternative pathway by miRNA
relating growth hormone synthesis in
GH3, rat pituitary adenoma cells. 2011
Annual Meeting of Congress of
Neurosurgical Society (Washington, DC,
USA). 2011.

Yoshida D, Koketshu K, Nomura R,
Teramoto A. The CXCR4 antagonist
AMD3100 suppresses hypoxia—mediated
growth hormone production in GH3 rat
pituitary adenoma cells.
NeuroTalk-2010 ( Singapore). 2010.

Koketshu K, Yoshida D, Teramoto A.
Suppression  of  Growth  Hormone
Production by Inhibin, antagonist for
CXCR4, a Receptor for Stromal
Cell-derived Factor -1. Annual
Meeting of the Congress of
Neurological Surgeons (New Orleans,
USA). 2009.

Yoshida D, Koketshu K, Teramoto A.

novel transfection method for short
interference RNA with lipid-like
self-assembling nanotube, A6K. Annual
Meeting of The Congress of
Neurological Surgeons (New Orleans,
USA). 2009.

5. Yoshida D, Nomura R, Teramoto A.
Signaling pathway by SDF-1/CXCR4 in
pituitary adenoma. Annual Meeting of
American Association of Neurological
Surgeons (Chicago, USA). 2008.

(PE £ A PEME)

O iRy GE1 1)

A A/ AVE NS |

HER S HfE2010—526725
EREHESE S : PCT,/JP2009,/706
4814 (200948H26H)
BT RS  FFfE2008—-21795
8 (200848H27H)

ERABES :WO2010,/024262
(201 043H4H)

HEA kst A ) — T 4 — <~ U v
7 A, FRIEN HARERKZE

I EHE KR, I RER

6. WFFTAHA

(1) WFge s

FABH  (TERAMOTO AKIRA)
AAREFRKRT: « RFEBEESER - 2%
W55 50133070

(2) WFge s

EHHAJE (YOSHIDA DAIZO )
HARER KRS - B - HEE
WFeE 5« 20691726

LB SciE (YAMAGUCHI FUMIO)
AARER RS « [B525E - GEAD
s 5« 70267219

KAH—BH (TAKUMI ICHIRO)
AARER K « [ - 5D
FgeE &5 - 60307923

4Bk (KIM KYONSONG)
AAREFR K - B - B
TFgeE &5 - 30339387



