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Differential Expression of MicroRNAs in Nonfunctioning Pituitary Adenoma and Normal
Pituitary
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Abstract; [Objective] The purpose of this study was to identify different expression of miRNAs between nonfunctioning
pituitary adenoma (NFP)  and normal pituitary (NP), and investigate the 1'6leA of miRNA in development and progression of
pituitary adenomas. [ Methods] Six NFA and 6 NP were collected. The miRNAs in NFA and NP were analyzed by miRCURY™
LNA array and some differentially expressed miRNAs were confirmed by quantitative real-time PCR. [Results] Compared with NP,
20 microRNAs were significantly increased (fold change to more than 2.0) ; miR-124, -141, -200c, -223, -297, -299-5p, -
32, -340, -378, -491-3p, -519d, -525-5p, -550, -55la, -574-5p, -583, -662, -768-3p, -885-5p, and -890;
Eighteen microRNAs including miR-125b-1, -132, -17, -192, -193a-3p, -193a-5p, -21, -302¢, -30b, -31, -376b, -
490-5p, —-542-3p, -567, -622, —637, —654-3p, and —658 decreased significantly (fold change to less than 0.5) in NFAs.
Several miRNAs identified in our study are involved in cell proliferation and apoptosis indicated their changes are associated with
tumor development and progression. [ Conclusion] Our results demonstrated ti)at altered miRNAs expression may be involved in
NFAs transformation and the establishment of target genes of miRNAs may elucidate molecular mechanisms involved in the
pathogenesis of pituitary adenomas.

Key words; microRNA ; nonfunctioning pituitary adenoma; pituitary gland; microarray; differential expression; Bel-2

[J SUN Yat-sen Univ(Med Sci),2011,32(1):26-30]

MicroRNAs (miRNAs ) & — 2 BLEE R 2 15 /N o3 T AN SE A HORNEC X 1 ] 25 BT 2L AR mRNAs 11
F RNA, B3 5EFE mRNA 3’ UTR XKI5E P RE R FREY, BT RERHFIE L B miRNAs

W #5 B #0: 2010-04-27
EETH . BR A RPIAEET BT (30971538) ;) 44 A 4 EHFEES (9151140004000001 ) ; 7R RHL I3 H (2007B031504002)
VEE B B, PR A » BEMER kAL, BIZUR , i1 2, E-mail ; zhuyongh@mail.sysu.edu.cn




%1 B, % DI RERIR R 5 IEH B H micoRNAs 2257 3RIK 27

NS5 A1k ST B AR e
LT 98 5 B RS 2R TR 4T 98 R Rk 1 R
miRNAs TERIR 5 2 % R e 5 MR, 3P
R0 AT 45 TR R | PR B L K
S ) Y GEBR 978 miRNA A HIAEIL0), 2
i miRNAs IR % A2 AR G A 3 A BRI, A
M, BT PR R R T TC T B R N E % 3
A miRNAs 93K, IFHE T 38 MEFREW
miRNAs, HHE— 502 71T B8 f9 21 B3EAT T 4R
i,

1 #H#EF =

L1 wmAHER

POWF 9T v B 6 i C Th R R IR E
(nonfunctioning pituitary adenoma, NFA) & 15N
FEH 1L R I R 55 — BE B A 2 SN RE A BEVR T B
N, BB s B 2R 2R FARFR B2,
EHAERY 38 ~ 60 2,14 43.8 % IR ER/IMARA
1.8 cm x 1.9 em x 3.0 em, e RAEFR 4.5 em x 2.5 cm
x 3.8 cm, 6 | 1E# T (normal pituitary , NP )R
Y3k B T EASNET: 6 h N gAEIRR A 4 IB B S
ToH P RARAS , B R L RS A b R
1.2 WRARESHRT

U TR I AR 4 3 s A 42 T B A
K HEE G, SLEIET 5 5T MR iR
RNA Later 3™ (Ambion A ®]), 4 Ci3#% , %K H
WL A RNA Later IR, JFEA - 80 “CIKAE
U RAE, TEREARHNE IR R AVET
RNA Later I3, HAVERAE R MEIRAS
1.3 miRNA 7K B 5 E iz 53 47

TR A F G, — 6 TR B
f14% HE Jeta Mo i, o —40 T
miRNA K, FRASZESRIN RNA 2 Hi— ELF AT -
80 C, HUEE (50 ~ 100 mg) FRAFHY LR ,
FHl Biopulverizer™ (biospec, Bartlesville, USA) KR
FIFEHLBTE ALY, A 1 mL RNA Hli$245) Trizol
(Invitrogen), #& J& f# F Mini-Bead-Beater-16
(hiOSpeC)%‘Jﬁizﬂzﬂﬁﬁﬁo i FRHRVETF I H RNeasy
mini kit(Qiagen, Valencia, CA)$REUFRZSE RNA,
5 J5 A NanoDrop ND-1000 (NanoDrop) Jlj & RNA
FE43 66 T 260,280 #1230 nm HTI(E , T
ViR BESEVRAH AN . TR ELAY RNA RO L (E

Dot Disorn WIZ KT 1.8 FF4EIE 2.0 GEATEEH
1.8 ~2.1), BaE RNAWREMAERF, WA
miRCURY™ Hy3™/Hy5™ Power #r it i 7| &
(Exiqon, Denmark) X HRZ<E RNA #4798 6H7
0, £ Hy3™/HyS™-FRic i RNA EARERM T 5
miRCURY™ LNA Array (Exiqon, Denmark )it F i;f
g, SRR Fr (v.10.0) G RS
FEMRREF L R 1 200 BRI IRERET, IXUBIR
41 & T The Wellcome Trust Sanger Institute
miRBase 10.0 FC8 2 T A9 BT A IO AZE . /DR
KB miRNA J731), {3 GenePix 4000B /A
ARG W TOGIREE, N SE IR g R S
FRIBARARTE, {HH GenePix Pro 6.0 /4 (Axon
Instruments, Union City, CA)XJR#HEHE #1770
¥rizE ., B M54 5 miRCURY LNA™ Array i
Fr2R28 3 IR S0 A HERRE . DL Student-t 43
I Sk e E R AR AS TN IE B A A 2 BRI
miRNAs, )5 % miRNA HE#H17HE BRI
PR SC T . miRNAs HiAE] > 2 B30T 12
0.5 LA N A B A H AR ER
1.4 THRTEE PCR(gRT-PCR)

| TRIzol {77 #& B (RJE AR A= Y B RNA,
% DNase 1| 4 ¥ /5 F§ applied biosystems 9700

~ Thermocycler (Applied Biosystems) G S AcDNA

BB 20 pL B SR B IR RELHE 1 pg 20
{Bf49 % RNA,2 pL dNTP (2.5 mmol/plL),2 pL RT
Buffer (Epicentre),1 wL RT Prime (1pmol/L),2 nL
M-MLV L& 0.3 pL RNase inhibitor , ¥ L4
JRIRS BRI 4 16 °C 30 min, 42 °C 30 min, 85
°C 5 min 3% cDNA, FiA iGN EER 3 K,
qRT-PCR 3 A2 AR UERY TagMan PCR kit #24E2D
D% & applied biosystems 7700 sequence detection
system (Applied Biosystems) R4¢ L#EATY 1 . B A
U 25 pL B9 PCR BIRL PR REHE 2 pL 9% %15
#I|B4) cDNA,1 x TagMan Universal PCR Master Mix
(Applied Biosystems), ¥ #FNAE 96 FLIR 1T,
95 °C 5 min, F5 95 °C 10's, 60 °C 205,72 °C 20 s
FLRE 40 DGR, N Sequence Detection System
1.9.1 software (Applied Biosystems ) #1745 737 .
qRT-PCR B ¥ S MRSCHR[ 0], debtit — B3 7
FIFEIN_E— B 575 M microRNA 35 E. AP 6 ~ 9
AR, B ILER 1, Hod U6 A PRI X BT
H A3 E Rk BRI



28 LI (B A) ; B0k

1 gRT-PCR 3|5
Table 1 Sequence of primers for gRT-PCR

Gene name RT primer

U6 5'CGCTTCACGAATTTGCGTGTCAT3’

miR-124 5’ GTCGTATCCAGTGCGTGTCGTGGAGTCGG
CAATTGCACTGGATACGACGGCATTC3'

miR-223 5' GTCGTATCCAGTGCGTGTCGTGGAGTCGG

CAATTGCACTGGATACGACGGGGTAT3’
miR-525-5p 5’ GTCGTATCCAGTGCGTGTCGTGGAGTCGG
CAATTGCACTGGATACGACAGAAAG3S'
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1 FEINEEEEIRE MRI B
Fig.1 MRI of nonfunctioning pituitary adenoma

B2 FTIHREEFIRE (a) NEFEME (b )HE S
Fig.2 HE staining of nonfunctioning pituitary adenoma

(a) and normal pituitary tissue(b)

bar = 20 um
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B 55 R B T RE A iR 5 IE R
HALG, IEA 38 1~ miRNAs FE7E2E Rtk 3k, Hir 20
AW, FHAN 18 AT 2, 3), 2 TIIFEA
R R EVEF MR T TNF qRT-PCR A9 7 A6
TREB R ERE 3 A2ERRIEH microRNAs Y
K, qRT-PCR 5 3F Y miR-124 .miR-223 1 miR-
525-5p PG RANFELE S 5 T4 A — B (3 3,
B 4),

2 miRNAs fE R T BEERIRE (NFAs) VS
IEEE{R(NP)
Table 2 miRNAs differentially expressed in

nonfunctioning pituitary adenomas (NFAs)vs. normal

pituitaries (NP)
Up regulated dpwn regulated

Name NFAs/NP P value Name NFAs/NP P value
miR-124 4590  0.043 miR-125b-1 0.132 0.035
miR-141 2766 0.010 miR-132 0.381 0.028
miR-200c 4898  0.018 miR-17 0.440 0.039
miR-223 11.987  0.014 miR-192 0.255 0.027
miR-297 2620 0.024 miR-193a-3p 0212 0.035
miR-299-5p 2,164  0.039 miR-193a-5p  0.203 0.027
miR-32 10.496  0.015 miR-21 0.427 0.031
miR-340 3.405  0.032 miR-302c 0.138 0.039
miR-378 32706 0020 miR-30b = 0262 0.050
miR-491-3p * 3.184  0.032 miR-31 0.116 0.038
miR-519d 3194 0.047 miR-376b 0.379 0.050
miR-525-5p  3.393  0.038 miR-490-5p 0.197 0.039
miR-550 2238 0.049 miR-542-3p 0.276 0.047
miR-551a 4114 0.029 miR-567 0.490 0.058
miR-574-5p  5.709  0.047 miR-622 0.436 0.049
miR-583 2.165  0.046 miR-637 0.223 0.044
miR-662 2842 0.029 miR-654-3p 0.444 0.052
miR-768-3p ‘ 5585  0.034 miR-658 0.428 0.048
miR-885-5p '~ 3.679 .0.045

miR-890 2410 0.049

3 #

microRNA & — 285135 & B 51 R #F 58 F
RGBT/ N T RNA , KEWFST K miRNA 7E
oY EY SIRE A, A5 T A
A IEFE PR T AR R R R RO R4S T A Ay
TSN 01 SR miRNA 53R R 45 47 ok
HATRRSE, BOF T LU RE R 5 IE 3 ik
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B 3 miRNAs £ RRiA: TIHEETEARME (NFA) VS IE
HEE(NP)
Fig.3 miRNAs differentially expressed in nonfunctioning
pituitary adenoma (NFA) vs. normal pituitaries (NP)
1-6 are NP, 7-12 are NFA, red color means up-regulated,

green means down-regulated.

%3 gRT-PCR IGIERER A E B #IE
Table 3 Some microarray data validation by gRT-PCR

Different miRNA U6
Name Microarray qRT-PCR Microarray
miR-124 0.54 0.39 1
miR-223 2.78 1.42 1
miR-525-5p 5.14 4.05 1

microarray

m qRT-PCR

Fold change
O = N W A 1O

] miR-124 rﬁlR-;2'3 miRNAs miR-525-5p
4 microarray 5 qRT-PCR %R b

Fig.4 Comparison of microarray analysis and qRT-PCR

results
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15244 (insulin-like growth factor 1 receptor, IGFIR),
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