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W OE. B& Wi miR-29a H PR FEE 1 VIA6( COL6AG) fE A IR (PA) K4 & Bt B i v
MU S5 BB BUR ASCE, J7E 1EE 2022 4F 3 A —2023 4F 3 J B AH Rl K250 — W 12 e 2 A IS A B I
IRHAR R T IRIE (NIPA) B 25 B AR 28 M TR IR I8 (TPA) B 25 1, >R FH 0 2 5 SE A 9 ' 8 i PCR
(RT-qPCR) \Western blot # P4 F34 PA 4121 J E % AR 40 PA 400 2 ( AtT-20, HP75) "' miR-29a, COL6A6
M2 IA 7K B miR-29a mimic .miR-29a inhibitor 1%} B8 miRNA mimic ,miRNA inhibitor 735544t & PA 40/ &4, i
i RT-qPCR #5544 fF miR-29a ,COL6AG6 )RR K- ; WAk G 2 Bt 15 2L L85 55 1F miR-29a &5 COLO6AG6 2 [H] 77
TEGE A5 SR B CCK-8 A8 41 S5 iE F7 i ] SPSS 27. 0 BEH 4K E43 M miR-29a ik 2257 5 IPA AYAESEMELL K
HiGRZWHE M, &R  miR-29a 78 IPA A4V ) RIK BT NIPA 44, 2 F HASIF#E L (P<
0.001) ; 5 IE# FARNAL(MPC) M L, miR-29a 7E PA 41 fifl & ( AtT-20 \HP75) ¥R HFEik, 2R HA G #RE X
(P<0.01) ;miR-29a 5 COL6A6 EFAHCAYRLIMEE A R . miR-29a W FKIAF L PA 41 HYHGTE 5 2% ; miR-29a
B IE AT 5 Mg RN (X2 =4. 056, P=0. 021) . Knosp 43 2% (X* = 25. 873, P<0. 001) 25 (x> =4. 903, P=
0.027) HYIM L, ROC L4 HT BN, miR-29a ik K F-F4l PA fR R TUE EA —2EME(AUC=0. 779,95%CI ;
0.638~0.920) ;Kaplan-Meier 2: £ M1 Z R , miR-29a AR A H 5mRAHEHEE L0000 13.0% 51. 9% , 2 5F
BA G5 L (HR=3.882,95%CI:1.45~10.39,P=0. 0069) ; £ [ 23k &1 Logistic [0 47 T, Bibiid 4 1) 2
(OR=0.009,95%CI;0.001~0. 184, P=0.002) .miR-29a F&iA/KF( OR=15.325,95%CI ;1. 147~204.716,P=0. 039)
JERYIN PA BEFUS MMSI AR R, 418 miR-29a a3 ¥ (7 J8 4% COL6A6 {21 PA UM Il 51758 , iX — i i)
T BT BE R PA B2k kR RARZR MR AIY MU L E 4> THLH] ; FIR, miR-29a S50 PA B3 HUS I Sr fE
B2 RTAS B N RIS B PR, W B IR RIS WA YT S (8 09 4 FAR R AR T A5
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Effect of miR-29a targeting COL6A6 on the proliferation and invasion
of pituitary adenoma cells and its correlation with prognosis of patients

LIAO Xiufu', ZHANG Jiao', LI Zhongwan', LIU Zhuohui’, LONG Ruiging’
(1. Department of Otorhinolaryngology Head and Neck Surgery, Chongqing General Hospital, Chongqing 401147, China;
2. Department of Oiorhinolaryngology Head and Neck Surgery, the First Affiliated Hospital of Kunming Medical University,
Kunming 650032, China)

Abstract: Objective To explore the mechanism by which miR-29a targets and regulates collagen type VI alpha 6
chain (COL6AG6) in the occurrence and development of pituitary adenoma (PA) and its correlation with patient prognosis.
Methods Twenty-five patients with non-invasive pituitary adenoma ( NIPA) and 25 patients with invasive pituitary

adenoma (IPA) who were treated in the Department of Rhinocranial Base Surgery, the First Affiliated Hospital of Kunming
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Medical University from March 2022 to March 2023 were selected. Reverse transcription-quantitative polymerase chain
reaction (RT-qPCR) and Western blot were used to detect the expression levels of miR-29a and COL6A6 in PA tissues of
the two groups, as well as in normal pituitary cells (MPC) and PA cell lines ( AtT-20, HP75). miR-29a mimic, miR-29a
inhibitor, control miRNA mimic and control miRNA inhibitor were transfected into PA cell lines, and RT-qPCR was used
to detect the expressions of miR-29a and COL6A6. Dual-luciferase reporter gene assay was performed to verify the binding
site relationship between miR-29a and COL6AG6. Cell counting kit-8 ( CCK-8) assay was used to detect cell proliferation
ability. SPSS 27.0 was used for statistical analysis of the correlation between the differential expression of miR-29a and
IPA, as well as the prognostic value of clinical diagnosis. Results The expression of miR-29a in IPA tissues was
significantly higher than that in NIPA tissues, and the difference was statistically significant ( P<0.001). Compared with
MPC, miR-29a was highly expressed in PA cells ( AtT-20, HP75), and the difference was statistically significant ( P<
0.01). There was a negatively correlated targeted binding relationship between miR-29a and COL6A6. Overexpression of
miR-29a could promote the proliferation and invasion of PA cells. The expression of miR-29a was closely associated with
tumor size (X*=4.056, P=0.021), Knosp grade (X*=25.873, P<0.001) and total tumor resection rate (X*>=4.903, P
=0.027). Receiver operating characteristic (ROC) curve analysis showed that the expression level of miR-29a had a
certain value in evaluating the poor prognosis of PA (AUC=0.779, 95%CI . 0. 638-0.920). Kaplan-Meier survival curve
showed that the recurrence rate of patients in the low-expression group of miR-29a and the high-expression group was
13.0% and 51.9% , respectively, and the difference was statistically significant (HR=3. 882, 95%CI. 1.45-10.39, P=
0.0069). Multivariate unconditional logistic regression analysis showed that total tumor resection rate ( OR = 0. 009,
95%CI . 0.001-0. 184, P=0.002) and miR-29a expression level (OR=15.325, 95%CI. 1.147-204.716, P=0.039)
were independent risk factors affecting the prognosis of PA patients. Conclusions miR-29a promotes the proliferation and
invasion of PA cells by targeting and regulating COL6A6, and this targeted regulatory pathway may serve as an important
molecular mechanism for the occurrence, development, and formation of the invasive phenotype of PA. Meanwhile, miR-29a
serves as an independent risk factor affecting patient prognosis in PA, providing reliable value for predicting poor outcomes
and potentially offering a novel molecular marker and therapeutic target for the diagnosis and treatment of this disease.

Keywords : Pituitary adenoma; miR-29a; COL6A6; Proliferation; Invasion; Prognosis
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IR LA A DGR AP RL, 28 RNA R HEBRAS G4 b
AL AN S0 R L TPA 2B 25 1A,
42 28 P FE AR B 98 ( non-invasive pituitary adenoma,
NIPA) 41 #3525 fl; 4F % 22 ~ 69 %, F ¥ 4F i
(48.76+15.52) %, I R BT R Knosp 43942 WEA
PA RZEMEN) FEZHRUEZ — 4 Knosp 7 1.2 1Y)
5E SN NIPA 111} Knosp 23284 3 4 Zei5E XN TPAT

PAFRAE . OFT A B F BB E K712 PA
I HAEBEAT BT ARIAST , BT AR T 14T ik
I7 A YNEIT % QR IR IESE A PA A bR A4l
21, HeBRARE . OFf A HAL R S0 RGP 9 8
QF H By ZAEVEPR I B ; QAR FT A E 2tk
SR B RN BN B s A UT AT EYRATY
SEHUMRR YT SRR . AT S SIS R
A LR DT RORE, YU B KRR R E S S5
FEMAV R & B I WU B AE R, A AR A B4
CRRRFIEE T ) B JRINISCAR | I 38 33 FR B A0 B 22 5
ZbHE (B A S5 . KY S2022-018-01)
1.2 LR

/NERFER A0 (MPC) FIZNER PA 4 ( ALT-20)
W A b AR R E s N PA 4L HP75
W FEHE () A EAR K RABRA T, A4
JiL ¥4 AR P R ER AR A BT B A T R
1.3 ik
1.3.1 LExt@ABA  §WHFECIESE
COL6AG6 ]l i PI3K/AKT il B 1H 4% PA BYI45H 5
127 ARBEIE P — 4 45 4 TargetScan B i F il
COL6AG6 1) LR B, & B COL6A6 1) 3° -UTR
X3 [F] B A7 78 miR-29a ¥ 75 45 & 0 45, 4
miR-29a R[fiEX} COL6A6 J PTEN (s{ARNERT &)
BRI A AE U (5 2 ) BRARAE FT, DN &2 6 R 45
PI3K/ Akt {5558 %, 75 PA SRR B G 1ER
1.3.2 ##R %8R ZF PCR(reverse transcrip-
tion quantitative polymerase chain reaction, RT-
qPCR) # M miR-29a . COL6A6 mRNA % ik K-F i
JH Trizol i3 ( ThermoFisher, USA ) 2 B 4H 21 5 41 iy
24 RNA 5% H] NanoDrop-2000 43471 {53k K6 1) £ W (1)
RNA BY2I A B, fii F SYBR Premix Ex Taq kit
(TaKaRa,Japan) 17 RT-qPCR , X W A& % & RNase-
free 4. 6 wL, FFUFE51¥45 0.2 pl, cDNA 5 plL,
SYBR Premix Ex Taq kit 10 wL, SV FEF N 95 C
10 min, 94 °C 20 .60 C 30 s.72 C 20 s, 3t 40 4
PEER, FEUEAIEMRIIZE (95 °C) /i B, BEANREAR
WHE3ANEL., WEIGASUE(CY , H=Yi CT

ES5ASMAXRE RN 22 FoR, HhAG=H
AEIN Ci-TNZHE N Cr, NS PR AT U, 5140
1,

R1 SIAFEATS

K 5173

miR-29a R:5"-CAGTGCAGGGTCCGAGGTATT-3’
F:5'-CGCGTAGCACCATCTGAAAT-3’

COL6A6 R:5'-TCCCACCCATCTGCCTGATA-3’
F.5"-CCCAGGCCACAGATTTCCAT-3’

U6 R:5"-AACGCTTCACGAATTTGCGT-3’

F:5'-CTCGCTTCGGCAGCACA-3'

L FCERSIY) s ROZEGI) s U6( NSEN)

1.3.3  Western blot # M U £E A [R] &b 28 2H A% 40
JHE, A RIPA 2 fif i 4 B2 B &5 11, >R BCA
EHE IR H A (Sigma Aldrich, USA) il & 25 11
B )5, #£47 SDS-PAGE #E i HL ¥k ( ThermoFisher,
USA) ¥4 75 15 # %2 PVDF ( ThermoFisher, USA ) Jii
I, AR R A9 — 4T COL6A6 ( ThermoFisher, USA ) i
1705 8 %, R AR o A A I 4
(Abcam) W75 , fieJ5 il 2 1k 2 & O B AR DN 2
SR BEAR, 43 BT 45 3R 3R K B AR O, A
GAPDH 1E A NS 8 A AR iEAL

1.3. 4 mmibid K/ REKRNR
(MPC) . /Bl PA 400 ( AtT-20) F1 AN PA 4 Jig
(HP75) R F &4 1% 7 5 R -55 8 Z 1 10%FBS
) DMEM £%3%4E ( ThermoFisher, USA) , & T/ FliiE
£ 37 °C \5%CO, B FAA N IR IR 57, FRd
Ji A K A R, i R a0 U B 5 43 K
miR-29a mimic( miR-29a #4)) .miR-29a inhibitor
(miR-29a # i ] ) . miR-29a inhibitor + si-COL6A6
(VLER COL6A6) FIXTHE miRNA mimic .miRNA inhib-
itor Y AN [R] A8 A X B (A e B X
WRFPA) 3% e I B4 40 B 4k 52 15 9% — g st 1) L 1 )5
S AGI

1.3.5 MRAZEHIRERR E£H Wil Fika
K U5 Y 2 [ (Invitrogen, Carlsbad, CA, USA) 5 7%
A HERY miR-29a 4545 5 ( Addgene) ) COL6A6
mRNA 37 -UTR A2, #4615 20 7 i 15 5
PR 2 5 XA R 37 A COL6A6mRNA i 3° -UTR [X.,
SRIGHARAR L COLOAG 1) 37 -UTR FeFE R 2L K
FiF R A4 ( Invitrogen , Carlsbad , CA, USA ) I #4755 4%
3 mimic BRI miR-29a AU IAACE K 5¢
FEE BRI LB THO LT COL6A6 mRNA f9 3 -UTR
X AR A miR-29a AL
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1.3.6 CCK-8 fm i3 76 52 36 K5 Y I 10 41 it LU
ik 1% RN T 96 fLMR D B2 AR AL,
SFEREFE 24 .48 .72 h 5 iN A CCK-8 i3 ( Ther-
moFisher, USA ) , 4R ZE0F & — % B[] i, 5 FH B A X
D 7E 450nm A AR S BE (B (OD B , AR 98 T 't B (B
A A 2, DL PP ARG A [ 4 2 28 200 e 1Y) 38
e pa X o
1.3.7 HKiFHEL xtPA BETFREHT NN
3ARMHLERADT , IEAET T2 AT i MRI A6 5 B A A7
TeMERE & (ARG 3 AH 6 A MIERFEE AR
1%) ,BEVIFFRI 2 PA #1128 Kok 2024 46 H
1.4 Stk

B 088 24 2% F SPSS 27. 0 G54 (1BM,
USA) PEAT o047, B A% T AL PR R Adobe TMlus-
trator 2022 %K 1 ( Adobe, USA ) Fll GraphPad Prism
10. 0 %4 (La Jolla, USA) . FHRBCREST S IERSY
i GBS R DL xxs Fo , PIALIA] FLHER R ST FE AR
¢ K%, 22 20 ] LU 3ok B0 R 3R 7 22 43 BT (one-way
ANOVA) , FH K8 R LSD 32 A A IEE
1, & HAE S 508k FKS 5 ( Mann-Whitney U £ 5/
Kruskal-Wallis H #:58) , ROC fiZE 1744 miR-29a ()
FIRXF IPA B2 Wi i {8 ; Kaplan-Meier 242 77 i1 22 15
1M1 miR-29a BRIKKFHEEREHN KRR, 2

R2 HLERE B RTOR L

FAERAMF Logistic FIAHr 2 m PA B35 15 (1)
., L P<0.05 WEREAGIFEEX,
2 #R
2.1 WL — Ml R TR} LA

PIZEL S D AT ) RS 2 PA S )
RS R EE v I SR R v R 5 DL R AT LA

S TG H#7E X (P>0.05) ; PR APEIA B2 2%

SHEAGE L (P<0.001), WFE2,
2.2 miR-29a 7£ PA R YR

miR-29a 7E IPA 1415358, fi7E NIPA 4141
PARRIS (K1), 2R BA 524 L (P<0.001)
2.3 miR-29a 7£ PA 4 & h & Bk

L RT-qPCR 4% AR Sk & il miR-29a 7£
MPC AtT-20 I HP75 H1 (335K -, &I miR-29a
7E AtT-20 Fl HP75 &3R5k 76 MPC "PIRRIE (P<
0.001,P<0.01) , VLK 2,
2.4 miR-29a Fl COL6A6 HYAHHAE

i 7f TargetScan ( http://www. targetscan. org/
vert_72/) %} miR-29a Fll COL6AG & 5 1-1E 45 & v i,
PEATTN , % X miR-29a-3p 7£ COL6AG [) mRNA3’ -
UTR XA e A0S (F 3)

[H1(%) ,xxs]

iH NIPA(n=25) IPA(n=25) X2(t) p
Beglca 15(60.0) 18(72.0) 0. 802 0.370
EI (2 47.2+10.9 49.7+12.2 (-0.78) 0.439
Uifetk AT 8(32.0) 6(24.0) 0.397 0.529
2 A 5 8(32.0) 10(40.0) 0.347 0.521
PRI S 9(36.0) 13(52.0) 1.299 0.254
fR1 L 7(28.0) 6(24.0) 0. 104 0.747
BEIRIA 6(24.0) 8(32.0) 0.397 0.529
LR (kg/m?) 23.6+2.5 22.942.9 (0.935) 0.354
JEAR T A2 (mm) 20.4+7.1 33.4£8.9 (-5.731) <0. 001

TE PA(TEARIRRE) s NIPA (AARZRIETERNRIE ) s IPA (RZRVETRIRNVRE) ; 5 PA 20 W IREYE PA FIJCIIRENE PA, T,

5- *kk
W .
x)

- o®
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= P

g"»: 2- %

E (=)
0 T T

NIPA IPA

Bl 1 miR-20a 7£ PA HAIHRFGANEN . P<0.001, FIAl,

107 =
i
i
K 87
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T 6+
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S
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@] Q /\b
F L
v
B2 miR-29a 7E MPC AtT-20 Fll HP75 i3RIk EAL 1. " P<

0.01, T,
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Human COL6A6 ENST00000358511.6 3' UTR length: 2758
5 ENST00000358311
ok 1k 2
Conserved sites for niRNA fanilies broadly conserved among vertebrates
=
Predicted consequential pairing of target region (top) and Context++

miRNA (bottom)

score

type

Position 1448-1454 of COL6A6 3' UTR 5° ... UUCAUCUAUCCUAAGUGGUGCUU. . .

1] [l
hsa-miR-29a-3p 3 AUUGGCUAAAGUCUACCACGAU
Position 1448-1454 of COL6A6 3' UTR 5° ... UUCAUCUAUCCUAAGUGGUGCUU. . .

1111 gl

hsa-miR-29¢c-3p 3 AUUGGCUAAAGUUUACCACGAU A
Position 1448-1454 of COL6A6 3' UTR 5’ ... UUCAUCUAUCCUAAGLUGGUGCUU. . .

1] T e
hsa-miR-29b-3p 3! UUGUGACUAAAGUUUACCACGAU

B 3 TargetScan( http://www. targetscan. org/vert_72/) miRNA $F5 T

FI RS 2R Bl 5 5L K g — 25 B0 4IE miR-29a
1 COL6A6 ZHIfFFEL A KR, K miR-29a mimic
(miR-29a LW ) AT LR 3 MK COL6A6-WT 4
PECEFHEME | X COL6A6-MUT 41 2% ) 2% il 7% 1k
TCHI B (P=0.054) , WK 4,
2.5 COL6AG6 7£ PA HLIHRIA

fdi FH RT-gPCR #5:71 COL6AG6 7E IPA (n=25) 214!
F1NIPA (n=25) HZUH BRIBKF, KL COL6A6 TE
IPA ALK (P<0.001) (&1 5), Western blot
K COL6AG 1E TPA (n=25) NIPA(n=25) 44
FIRK, $E7R COL6AG6 TE TPA AT H IR KA (P<
0.001) (& 6) , 5 RT-qPCR A&l &5 F—3%
2.6 COL6A6 5 miR-29a fEHZI Y Fik

Wi 0T TIPA(n=25) ZH4UR NIPA (n=25) 4
41 miR-29a Fll COL6A6 FKiKH K FR , A miR-29a
5 COL6A6 Rk E A (P=0.0413) , WK 7,
2.7 miR-29a §20 PA 40l 1) 8 5 4% I

FIH CCK-8 1 NC  AtT-20 1 HP75 41 kb
FEIEDL, 45 R LB, 5 NC A F 88, B miR-29a
mimic ( miR-29a B4 ) B 248 B bk 386 G 3G I, 7949 26 (1)
ERHAAGIFE X (P<0.01), 7Y miR-29a
inhibitor (miR-29a 11 i 7] ) 1% 41 L A% 48 e 1 5 0] &2
2R B2 R 25 S B et e L (P<0.01)
UL 8,
2.8 miR-29a FIKKFXF IPA (I R IZ Wik BE

ROC £k 4> 7 & 7%, miR-29a 3 35 /K V12 Wt
IPA RLfER I, H AUC {50 0. 779(95%CI ;0. 638 ~

0.920) , AR 4 298 45 0w KAE 0 & B AR BT,
FERWTE ( R U + 55 -1 B KA AL ) 24 1. 800,
RAEGE AR T BN 76, 5% A1 72, 7%, WL
K9,
2.9 miR-29a FiLIKF5 PA B IGIRFHE A SR A
EX i

FRE miR-29a 76 PA 2020 Y 23818 B 4 #7
SR AP miR-29a 122 57 K85 PA BE MM
(P=0.156) A% (P=0.524) Kb B B4 (P =
0.297) ¥ JCH B AH SC M, T 5 Mg K/ (LA MRI £
A Y R R oK EAR U, e TR MR AR
=40 mm NE MR L <40 mm A KIFE525) (P=
0.021) Knosp 73+4% (P<0.001) Flfih g a4 (P =
0.027) HA MM, HARE 3,
2.10 miR-29a KEKV5H PA B HIGIKE & BHH
KL T

FEGIALR 50 6] PA HE T A 49 6] (98% ) 5¢
PTG BT, AR TI2AT UG MRT K e B B A G i
WER(ARE3INA .6 A BEEERG), 14
(2% ) PRI 2R 07 XAV, Bl D7 (] (841+52) d,
BT B 4 1 095 d, Bk 152 d, Bt ]
A 17 1 (34%) IR 52 % . Kaplan-Meier 2 £7
2R s (8 10) ,PA 4140 miR-29a( =1. 800) 7
Wity 01 0] & % % 4 2 T miR-29a (< 1. 800) i M
A KRB 51.9% vs 13. 0% , 25 5+ B
FGF X (HR=3. 882 95%CI; 1. 450 ~ 10. 390,
P=0.007) .
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GAPDH e s

6A
é\@ & §v & §2\> & egv &
15= [l miR-29a mimic
Bl NC mimic 6. bl - bl
o] “|_| 1.1 |—|
whx ] 4~ 0o ®
%é 3 ff%} 1.0 3_24_5
g 24 2 °82%e° - ]
- L] | |
= £ 09 e H by
& 03} x -
E ¥ g Ll I
S o024 L8 g m EEg
2 3 .
S 0.1 & g 074 n
0.0 , - 5 06 T T 6B
COL6A6 WT COL6A6 MUT NIPA IPA NIPA IPA
ROC #hk
1.0
5 R®*=0.176 0 P=0.0413 :2292&9 ¢
=N NC B miR-29a mimic 08 :
4 Bl miR-29a inhibitor **
[ ] ™
8 L 06
- "
< 3 ° ° — g,g
9 ° o o o A ﬁOA
8 2 h s 107 - BAEHHE: 1.800
[ ) ® o
o 2 BB :76.5%
o o0 =
B -t 02 BRE72.7%
" S g s : AUC:0.779
° ° 8 95%Cl:0.638~0.920
0 T T T T 1 7 0.0
0.00 005 010 015 020 025 0.0- 8 00 o2 o4 o6 o8 1o 9
miR-29a AtT-20 HP75 1- R4

B4 BOCRBERSIEF TR EIE miR-29a 15 COL6A6 AYHL] 5& & 5 RT-qPCR Kiilll COL6AG6 7E PA Hh &A1

6 Western blot £iilll COL6A6 7E PA ZHZUHRIKIELL  6A . B H HLIK Bl ;6B . 85 A XS Rk 8 it 07 E7 PAHLH
miR-29a 5 COL6AG [UFAMKEHT B8  CCK-8 Kl miR-29a $0i PA 41 i) 28 S 78 175 il B9 miR-29a FikKF
LW TPA (9 ROC HIZRAHT 7. ROC(Zik#E TAEFFERRZR) .

# 3 miR-29a XiEKPE PA BAIGREMEMLHER ST [F1(%) ]
miR-29a i3k

Il RAFAIE 1% (n=50 ) e Tk X2 P
PE5 0.794 0. 156
5 26(52.0) 11(22.0) 15(30.0)
& 24(48.0) 14(28.0) 10(20.0)
LRI (%) 0.032 0.524
=60 7(14.0) 3(6.0) 4(8.0)
<60 43(86.0) 24(48.0) 19(38.0)
ik I 754 6.741 0.297
NFPA 11(22.0) 6(12.0) 5(10.0)
GH 6(12.0) 2(4.0) 4(8.0)
PRL 5(10.0) 3(6.0) 2(4.0)
ACTH 7(14.0) 5(10.0) 2(4.0)
FSH 16(32.0) 8(16.0) 8(16.0)
LH 5(10.0) 3(6.0) 2(4.0)
Jibg KN (mm) 4.056 0.021
=40 11(22.0) 2(4.0) 9(18.0)
<40 39(78.0) 25(50.0) 14(28.0)
Knosp 432% 25.873 <0.001
1.2% 25(50.0) 21(42.0) 4(8.0)
3.4 % 25(50.0) 5(10.0) 20(40.0)
Jiheg & & ) 4.903 0.027
= 34(68.0) 22(44.0) 12(24.0)
w 16(32.0) 5(10.0) 11(22.0)

750 BUREAR Y miR-29a Feik R ITE R 1. 800, =1. 800 iR & ik, <1. 800 A fIkK ik ;NFPA (LI RE TR ) ; CH( A=K E ) ;PRL
(ERLER) SACTH(HEE LR B ER) sFSH(AEORIER) ; LHOEREMR) .

.78 -



BB E % miR-29a L[ JH$5 COLOAG X 3 1A fif 83 21 Mg 334 5 4= 22 A5 Wi % L 5 B 3 TR O AR G A%

%3

10 HR=3.882 (1.450~10.390) miR-292a
’ Logrank P=0.007 ER%
EFRE - BIIT

0.8 Bk - &35
2 0.6
ﬁ
w 04

0.2

0.0

0O 200 400 600 800 1000 1200
FEiHRTiE (d)

2.11 miR-29a RikKF5 PA BHINIRFFIEN £
ESE Ty

PLPA iEWE MHAZRE(1=8K,0=KE
R LA ) EE AR A IR s R B
M9 5 BE BRI s 8 R /N Knosp 43494, [ 4=
PIZ miR-29a RKIAKV- 0 AR & WS #1172 K
FAESM Logistic 1713431 45 3 Wow | MR 4 1R
(OR=0.009,95% CI:0. 001 ~0. 184, P =0. 002) .
miR-29a 35 7K F (OR = 15. 325,95% CI . 1. 147 ~
204.716,P=0.039 ) J2 52 M [ FJ5 (940 57 fa 1 A

X . \ = 4),
B 10 R miR-29a 2K T 5 PA BEHHR 5 (R4
R4 miR-29a FixKFEE PA BEIGIREFEAZ K E 0T
AN B Wald X* OR(95%CI) P

P51 -0.794 0.803 0.452(0.080~2.567) 0.370

AF 1 0.029 0.279 1.029(0.926~1. 144) 0.597

2 A s 1.919 0.991 6.811(0.156~297. 895) 0.320

eild -1.278 0.994 0.279(0.023~3.434) 0.319

A BRI W 7R -0. 880 0.482 0.415(0.035~4.966) 0. 487

e I 3 S -0. 495 0. 108 0.609(0.032~11.719) 0.743

W IR S 0.552 0.187 1.736(0.142~21.192) 0. 666

Jibgeg K> 2.957 2.761 19.233(0. 588~629.051) 0.097

Knosp 434 -1.142 0.339 0.319(0.007~14.916) 0. 560

Jiges 4 ) -4.697 9.384 0.009(0.001~0. 184) 0.002

miR-29a 2.730 4.260 15.325(1. 147~204.716) 0.039

A375 4B B A7 AT B FUR 28, DT & 45 3 9 A

3 it UL 3T FE 4], miR-29a 15 A 41 L

PA VB Ry PR A5 UL 0 1 28 P9 43 06 ek 2 — AR
P HA Y2 4 NIPA Rl IPA L T IPA A K4
P A%, AR YIBRMEE I, AR5 7% B AN K 1) AR
B XA ERIBIF R T IR mBk i  iFsE &
B IPA W R, B HAEY)#47  BAA —E W
MCNERR AR, (75 R 3 R0 A AR A O O
2 HATIPA BIRIT ik E BT AR 2
IBIT BORRIT A, FARBIF R E®E, BEREE K
R, YR TT RS IR T WA S BiG T
B Bl X R A 2 TR AR, AR B RS
WEIRYT T S W W a3 R A T T IEAE R R 1)
OyFRRaEYy, LA B 70m e a0 42 28 MR & AU
AT il 52 B M A B R YT R e

miR-29a J&— P EH Z A8/ RNA, B4R R A £
Fp IR Ao B 1 T 712 6, ETEMIE &M
52 J v RS U A T, BB R AR g g 0 PR 7, T
REAEHE G 0 T (2 o g o b St g R
7650 25 A0 0 2 P miR-29a 3k T, i £k
miR-29a 7] 1 i $ ) K 5 BMIL, A %500 il 2 (o &5

AL, AT I 0 ) PTEN 42 g 1968 40 it 4= 28
FAERS ™', miR-29a 510 i iR (2 72 6E 17 5L W 3 1E
FH 17 #35 miR-29a AT PTEN .EphB3 F1 Sox4
(RIR T Ak 38 5 20 e 0T 40 ke A K R 2%
Y DL ST R W miR-29a 16 2 F KB
Jiged v A FH A2 2% 22, LA SR o A 1 A b 7
PIRNAYT R A T S (A i — 2P AR

EATHIBFFE B 1 RT-qPCR L ARIGIUE T IPA 41
Zrf miR-29a MY 3RIN 25 5, I & B miR-29a 1= %
KEHIPAWMEEEFREIEMC, X —KHER
miR-29a ATHETE TPA 19 % A4 & R i i 2 M
miR-29a 119 5 #3K 0] 68 15 I I8 40 it 7 384 5 | =2 28
it 25 R A O, T B2 IPA (TS . ABFFT IS
7~ T miR-29a 78 IPA w7 /R HHLT, If Sk TPA
(G RIGIT S AL T8 i 4> F 8 A5, Ak, miR-29a
(R I8 7K T REXT IPA FYR YT I 58 16 £ F0 FlJ5 1
fEEA TR S5 X, N TPA MRARIE T 32 43E T8 Y
WA

ARMIFFE AT LA R S FRAE . OG5 A% 1] 19 A
BN, AT RESE M 25 SR 1) M ; @2 AR BN SE PR dE

79 .



r ] - 5 A U A R A 3

EoRVE

(AR , A BEFR A i Jed Ji 100 1E % T A2 S A X R
BRI T XF miR-29a &1k 22 5 44 4 i #L A ; QA
FARAERAIRTT miR-29a 1943 T FFEHLH, 3% 8 2
A RAFFE B S

25 bRk TR T 58 R W miR-29a 7E IPA
PrEE A, R TPA (R IATT SR ISR T
FES A . ARIBFSEE R AIRSE miR-29a 7E
IPA 538 A 3T 7 op i ELAR T ML, 1 800 T
AT R A A I R SE e 29T B, BEE R
IPA SR SR B Rk v A R B 7 IR 55

SE k.

[1] Fernandez A, Karavitaki N, Wass JA. Prevalence of pituitary ade-
nomas: a community-based, cross-sectional study in Banbury
(Oxfordshire, UK)[J]. Clin Endocrinol ( Oxf), 2010, 72(3):
377-382.

[2] Tampourlou M, Nitali G, Ahmed S, et al. Outcome of nonfunc-
tioning pituitary adenomas that regrow after primary treatment: A
study from two large UK centers[ J]. J Clin Endocrinol Metab,
2017, 102(6) ; 1889-1897.

[3] Zhu X, Wang Y, Zhao X, et al. Incidence of pituitary apoplexy
and its risk factors in Chinese people: A database study of patients
with pituitary adenoma [ J ]. PLoS One, 2015, 10 (9):
e0139088.

[4] Caffaratti G, Villalonga JF, Katz D, et al. Carcinoma pituitario
es demasiado tarde? [ Pituitary carcinoma; is it too late? ] [ J].
Rev Neurol, 2019, 69(6) : 262-263.

[5] Santos-Pinheiro F, Penas-Prado M, Kamiya-Matsuoka C, et al.
Treatment and long-term outcomes in pituitary carcinoma: a cohort
study[ J]. Eur J Endocrinol, 2019, 181(4) : 397-407.

[6] ZhaoS, Li B, Gao H, et al. MiR-320a Acts as a Tumor Suppres-
sor in Somatotroph Pituitary Neuroendocrine Tumors by Targeting
BCATI1[J]. Neuroendocrinology, 2024, 114(1) . 14-24.

[7] Németh K, Darvasi O, Liké I, et al. Comprehensive analysis of
circulating miRNAs in the plasma of patients with pituitary adeno-
mas[ J]. J Clin Endocrinol Metab, 2019, 104(9) . 4151-4168.

[8] Niedra H, Peculis R, Litvina HD, et al. Genome wide analysis of
circulating miRNAs in growth hormone secreting pituitary neuroen-
docrine tumor patients’ plasma [ J ]. Front Oncol, 2022, 12.
894317.

[9] Fitzgerald J, Holden P, Hansen U. The expanded collagen VI
family ; new chains and new questions[ J]. Connect Tissue Res,
2013, 54(6) : 345-350.

[10] Fang Y, Pei Z, Chen H, et al. Diagnostic value of Knosp grade

and modified Knosp grade for cavernous sinus invasion in pituitary

- 80 -

adenomas: a systematic review and meta-analysis[ J]. Pituitary,
2021, 24(3) . 457-464.

[11] Long R, Liu Z, Li J, et al. COL6AG6 interacted with P4HA3 to
suppress the growth and metastasis of pituitary adenoma via bloc-
king PI3K-Akt pathway [ J]. Aging ( Albany NY), 2019, 11
(20) : 8845-8859.

[ 12] Heaney A. Management of aggressive pituitary adenomas and pitui-
tary carcinomas[ J]. J Neurooncol, 2014, 117(3) . 459-468.

[13] Lv L, Zhang B, Wang M, et al. Invasive pituitary adenomas with
gross total resection; The wait-and-see policy during postoperative
management[ J |. J Clin Neurosci, 2018, 58 49-55.

[14] Hayhurst C, Taylor PN, Lansdown AJ, et al. Current perspectives
on recurrent pituitary adenoma; The role and timing of surgery vs
adjuvant treatment[ J |. Clin Endocrinol ( Oxf), 2020, 92(2):
89-97.

[15] Zhou Y, Fu X, Zheng Z, et al. Identification of gene co-expres-
sion modules and hub genes associated with the invasiveness of
pituitary adenomal[ J]. Endocrine, 2020, 68(2) : 377-389.

[16] Larysz D, Blamek S, Rudnik A. Clinical aspects of molecular
biology of pituitary adenomas[J]. Folia Neuropathol, 2012, 50
(2): 110-117.

[17] Tréhoux S, Lahdaoui F, Delpu Y, et al. Micro-RNAs miR-29a
and miR-330-5p function as tumor suppressors by targeting the
MUCI mucin in pancreatic cancer cells [ J ]. Biochim Biophys
Acta, 2015, 1853(10 Pt A) ; 2392-2403.

[18] Han X, Zheng J, Wang Y, et al. miRNA-29a inhibits colon cancer
growth by regulation of the PTEN/Akt/GSK3B and Wnt/B-catenin
signaling pathways[ J]. Oncol Lett, 2018,16(2) ; 2638—2644.

[19] Yang Y, Dodbele S, Park T, et al. MicroRNA-29a inhibits glio-
blastoma stem cells and tumor growth by regulating the PDGF
pathway[ J]. J Neurooncol, 2019, 145(1) ; 23-34.

[20] Yang Y, Chen XQ, Jia YX, et al. Circ-0044539 promotes lymph
node metastasis of hepatocellular carcinoma through exosomal-miR-
29a-3p[J]. Cell Death Dis, 2024, 15(8) : 630.

[21] Zhao Y, Huang W, Kim TM, et al. MicroRNA-29a activates a
multi-component growth and invasion program in glioblastomal J].
J Exp Clin Cancer Res, 2019, 38(1) . 36.

( Wk H 491:2025-10-25)

A5 A BB R, ik, 25807, . miR-29a #1 [ i 4%
COLO6AG6 Xof T 1A% i oA 200 a3 B 1 {2 28 ) 52 i) K% JFC 5 6 2 T f) AR
SEAEL Y] v I H R R PSR AR 2i2 0, 2026,32(3) £ 73-80. DOI:
10. 11798/j. issn. 1007-1520. 202625409

Cite this article as:1IAO Xiufu, ZHANG Jiao, LI Zhongwan, et al.
Effect of miR-29a targeting COL6A6 on the proliferation and invasion

of pituitary adenoma cells and its correlation with prognosis of patients
[J]. Chin J Otorhinolaryngol Skull Base Surg, 2026,32(3) :73-80.
DOI; 10. 11798/j. issn. 1007-1520. 202625409



