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[ Abstract] Objective To analyze the expression of microRNA-4744 (miR-4744) and right open reading frame ki-
nase 2 (RIOK2) in glioma tissue and their predictive value for patient prognosis.Methods From December 2014 to Novem-
ber 2017, 102 patients with glioma were admitted to the Neurosurgery Department of the First Affiliated Hospital of Hebei
North University. During the operation, glioma tissue and corresponding normal tissue adjacent to cancer were collected. The
expression levels of miR-4744 and RIOK2 messenger RNA (mRNA) were detected by real-time fluorescent quantitative PCR,
and RIOK2 protein expression was detected by immunohistochemistry. Analyze the relationship between the expression lev-
els of miR-4744 and RIOK2 mRNA in glioma tissue and the clinical pathological characteristics of patients, the correlation be-
tween miR-4744 and RIOK2 mRNA expression levels, the relationship between miR-4744 and RIOK2 mRNA expression lev-
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els and prognosis, the influencing factors of prognosis in glioma patients, and the predictive value of miR-4744 and RIOK2
mRNA expression levels on patient mortality within 5 years after surgery.Results Compared with adjacent tissues, the ex-
pression level of miR-4744 in glioma tissue was significantly reduced, and the positive rates of RIOK2 mRNA and protein
were significantly increased (t/x°/P=44282/<0.001, 15.538/<0.001, 101.868/<0.001). The expression levels of miR-4744
and RIOK2 mRNA in glioblastoma tissue were correlated with tumor grade, distant metastasis, and Kappa's functional state
(KPS) score (miR-4744:t/P=33.443/<0.001, 45.773/<0.001, 37.920/<0.001; RIOK2: 11.453/0.001, 16.650/<0.001, 16.592/
<0.001). There is a negative correlation between miR-4744 and RIOK2 mRNA expression level in glioma tissue (/P = - 0.
636/<0.001). The S-year survival rate of patients in the miR-4744 low expression group is lower than that in the miR-4744
high expression group, and the 5-year survival rate of patients in the RIOK2 mRNA high expression group is lower than that
in the RIOK2 mRNA low expression group ( x°/P=20.874/<0.001, 10.437/0.001 ). Tumor grade III-IV, presence of distant
metastasis, KPS score <80, low expression of miR-4744, and high expression of RIOK2 mRNA are independent risk factors
for 5-year mortality in glioma patients [ HR(95% CI)=2.224 (1297 —3.813),2.442 (1.408 —4.237),2.815 (1.506 -5.261), 2.
140 (1.173 —=3.907),2.114 (1.129 —3.958) ] .Compared with the survival group, the expression level of miR-4744 in glioma tis-
sue of the death group was significantly reduced, while the expression level of RIOK2 mRNA was significantly increased (¢/P
=8.146/<0.001, 3.324/0.001). The area under the curve (AUC) predicted by miR-4744, RIOK2 mRNA, and their combina-
tion for 5-year mortality were 0.752,0.711, and 0.885, respectively. The AUC predicted by the combination of miR-4744 and
RIOK2 mRNA was higher than that predicted by miR-4744 and RIOK2 mRNA alone (Z/P=3.147/0.002, 3.531/0.004).Con-
clusion The expression of miR-4744 is low in glioma tissue, while the expression of RIOK2 mRNA is high. The two are neg-

atively correlated and jointly regulate the progression of glioma patients, which has high value in predicting patient prognosis.

[ Key words)

I g R R R R R SRR TS 25, H 2 HUN
LR FARICE S YIBR B SR ) TS PEA
A HE B RN H AT Z B A SO R T T
/N RNA(miRNA) 7] DL 5 HABAF {f RNA (mRNA) (19 3=
BRI 454 1 T 709% NI FERED B
FER I, miRNA 0] 25 45 52 00 s 4 A5 % e i) e g
20 ff0 1 B R4 22 SE AR W) 2 AT R L B RNA4744
(miR-4744 ) jZ38 1k = AW 75 78 ik e 5908 21 4 b 25 5
() —Ff o miRNA , ek ek nl 400 il i J5¢ 55 904 200 i 12
FURZED) A miR-4744 J275 ] 5200 5 e JoRs s8 3 e
WA T, A7 B R HE S 2 (RIOK2 ) J2& 2R 11
(RIO) KA AL 5, ML FR A Al SR g 7 RIOK2
T JE J5T 1 4 L9 4 v v 3Rk | JFL ok R 0 A4 v
B, FLF RS SO0 B A T 8 X AT A SR
PRI, RIOK2 7 3 g 1 a2 g8 v 2 #5486 AE D, T
REAE A i e 9 B 38 TS VA B A g bk, ARBFFEAG:
I miR-4744 RIOK2 7F i ¢ JoJgd 40 4 rf () 3238, 43 B
B B A B AR NS B 56 2R DU A i
Fi B TS WAL RS % OB,

1 #EREAEE

1.1 IGPRYEORE $EER 2014 4F 12 H—2017 4E 11 A
et Tr 24 e B 55— B Bt pik 22 SRR i i SO 9e 78
102 BIFE ARG G, T A v IS0 1 g Jo 98 20 21 % AH
Xof L P 55 1E H L2 (BE PR 2% =3 em), B 58
W, 2 44 ), 4F48 43 ~ 66 (55.03 +7.93) % ; Mg

Glioma; MicroRNA-4744; Right open reading frame kinase 2; Prognosis

7 A 63 5], st 25 4], HoAth 14 451 BbJg HLAR . <3
em 50 B, =3 em 52 i {cHE < [ AR Bh 28 R G T
LW RIRIT RS O IR A AR AT A S T ~
19 57 %, M ~ V9 45 B B I hbF #3556 1], Toic
RS 46 ;R IRIIRRIRAS (KPS) ¥4+ . =80 43
55 5, <80 43 47 Bl AMHoE 4 R B At B2 D s AL i
(1S2014-083) , 35 5 K & J i [a) 2 01 2% 38 s [
B,
1.2 JRBIEREbRuE (1) 99 AARTE . OB ERA
K R A2 A2 Wi e 45 A G A RSk CT
Rt 45 R 212 QA B RIS, ABeii A4
ZIEIR T W5 e ; BT FARDIBR, (2) HEBRArifE . ©
B IERE P s @A I FLAL G ; B0 B TIRE
FEEE R E ;@A I H AR s G IR 2 b5 7R A
4 @R ELIA LM
1.3 WS bR 5 vk
1.3.1  SERF 26 E B PCR A miR-4744  RIOK2
mRNA F IR 7K 5 1 Jise J53 98 4 27 K 3 55 1 5 L 215
W Trizol X7 £ (#5 RI6829, 14 [ b 578 BR A1) 37 B
A RA R JEEZH 21 A RNA, W05 515 3 ¢DNA,
iz 7 PCR X (#15 Quantagene Q225,11 F X
AL 32 EARBHEAT IR 2 7)) S PCR 350 & (5 HI-
39115, ABTM LAY RHEA R A 7)) #7974
miR-4744 ( 2 £ K U6) , RIOK2 mRNA ( ] £ 3
GAPDH) 19514 74 34 i B o A A= 0 BB A R )



BEMENG e 2023 4F 6 H 4 22 %55 6 1 Chin J Diffic and Compl Cas, June 2023, Vol. 22, No. 6 - 615 -

HHGHYTANLER 1, R AH:96°C 3 min, 95°C
30 §.59°C 30 s.72%C 40 s.71 °C 5 min, 347 38 M
o B4 RO AR AE N B, I AT Ce B4 BT, DA
2 M w3+ B miR<4744 . RIOK2 mRNA 1% XT 32
ik,

# 1 miR4744 RIOK2 mRNA B|4))%%1

Tab.1 miR4744, RIOK2 mRNA primer sequences
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miR4744  5'-GGGTCTAAAGAC- 5'-CAGTGCGTGTCGTG-
TAGACTTC-3’ GAGT-3'

u6 5'-CTCGCTTCGGCAGCA-  5'-AACGCTTCACGAATTT-
CA-3' GCGT-3'

RIOK2 5'-GGAGCGTAC- 5'-TCATG-

mRNA CAAAACTGTCCA-3’ GCAGAGAGACGAGAT-3’
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GTCGT-3’ CAG-3’
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NA ik 7K AH A ; Kaplan-Meier 154347 i 5 52 7
ZH4 miR4744  RIOK2 mRNA %35 7K F 5 Hil 5 g ¢
Z 5 Cox 1A 53 b7 i Jsg 0988 KB 3 T 1) 5 i PR 225 224k
H TAERHE TS (ROC) PEAN I I ST J84 4 21 miR-4744 |
RIOK2 mRNA Kk 7KF-%F /A5 5 4R N A6 T 09 35000 4
H, P<0.05 WESAGRI¥E L,

2 % B

2.1 I TR A SRR 55 41 41 miR4744  RIOK2 #
KIS SIS AR, i T 41 21 miR-4744
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Tab.2 Comparison of miR-4744 and RIOK2 expression between

glioma tissue and adjacent cancer tissue
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a8 e TGy (ixs)  WIPER[BI(%) ]
e 102 1.00+0.00  1.000.00 14(13.73)
MRS 4HET 102 0.43 £0.13 1.60 +0.39 86(84.31)
x* Al 44.282 15.538 101. 868
P{E <0.001 <0.001 <0.001
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et x200)
Fig.1 Expression of RIOK2 protein in glioma tissue and adjacent

tissues ( immunohistochemical staining, x 200)
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Tab.3  Relationship between miR-4744 and RIOK2 mRNA expression levels in glioma tissue and clinical pathological characteristics
of patients
o g UL ST e i SN ki ea € 0 P
) 3B 58 31(53.45) 27(46.55) 0.639 0.424 19(32.76) 39(67.24) 0.020 0.888
© 44 20(45.45) 24(54.55) 15(34.09) 29(65.91)
A <55 % 54 28(51.85) 26(48.15) 0.157 0.692 16(29.63) 38(70.37) 0.708 0.400
=55 % 48 23(47.92) 25(52.08) 18(37.50) 30(62.50)
MR ERE <3 cem 50 27(54.00) 23(46.00) 0.628 0.428 18(36.00) 32(64.00)  0.314  0.575
=3 cm 52 24(46.15) 28(53.85) 16(30.77) 36(69.23)
g 434 I ~ T4 57 14(24.56) 43(75.44) 33.443 <0.001 27(47.37) 30(52.63) 11.453  0.001
I ~ 1V 45 37(82.22) 8(17.78) 7(15.56) 38(84.44)
AL & 46 6(13.04) 40(86.96) 45.773 <0.001 25(54.35) 21(45.65) 16.650 <0.001
s 56 45(80.36) 11(19.64) 9(16.07) 47(83.93)
KPS ¥4 =80 4 55 12(21.82) 43(78.18) 37.920 <0.001 28(50.91) 27(49.09) 16.592 <0.001
<80 4 47 39(82.98) 8(17.02) 6(12.77) 41(87.23)
i geg B o7 it 63 31(49.21) 32(50.79) 0.056 0.972 22(34.92) 41(65.08) 0.234 0.889
iy 25 13(52.00) 12(48.00) 8(32.00) 17(68.00)
Fifl 14 7(50.00) 7(50.00) 4(28.57) 10(71.43)
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Fig.2 Relationship between miR-4744 , RIOK2 mRNA expression

levels and prognosis in glioma tissue
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Tab.4 Multivariate Cox regression analysis of prognostic factors in glioma patients

bA]S B1iE SE Wald 18 P1i HR {4 95% CI

Jigeg 43 2% M ~ TV 2% 0.799 0.275 8.448 0.004 2.224 1.297 ~3.813
iR 0.893 0.281 10. 099 0.001 2.442 1.408 ~4.237
KPS $£43 <80 43 1.035 0.319 10. 527 0.001 2.815 1.506 ~5.261
miR4744 X3k 0.761 0.307 6.145 0.013 2.140 1.173 ~3.907
RIOK2 mRNA &%k 0.749 0.320 5.472 0.019 2.114 1.129 ~3.958

RS TETHHMBE T il T8 4H 2T miR-4744 . RIOK2 mRNA

FIRKFHE (x+s)

Tab.5 Comparison of miR-4744 and RIOK2 mRNA expression
levels in glioma tissues between survival and death groups
45 [k miR-4744 RIOK2 mRNA
SRt 55 0.55£0.17 1.46 £0.36
T4 47 0.32+£0.10 1.72£0.43
A 8.146 3.324
P1H <0.001 0.001
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0.711.0. 885, W Ik & Tl & % 5 AE N AE T AUC
=T miR-4744 RIOK2 mRNA B2 i (1Y) AUC ( Z/
P =3.147/0.002 3.531/0.004) , W3 6 .[&l 3,

F6 MRS miR-4744 RIOK2 mRNA R ik/KFxf B3
5 AEASET BTN 1
Tab.6 Predictive value of miR-4744 and RIOK2 mRNA expres-

sion levels in glioma tissue for S-year mortality in patients

W H HMWHE AUC 95%Cl  TRIRIE TR ABIEH
miR-4744 0.47 0.752 0.657 ~0.832 0.771 0.778 0.549
RIOK2 mRNA 1.54 0.711 0.613~0.796 0.622 0.712 0.334
WEBRA 0.885 0.807 ~0.940 0.917 0.632 0.549
3 4t 8
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G o (I ~ IV 9%) B J59a , A [ 20 590 i e I e
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PRI UL, , $8 20401 J5e o e T s ) B F i A AR A b 2L

miRNA R VR Ry 9 56 PR 7R o e 10 34 L7, R
LB /R T miRNA 78 2 5009 1k e v i 26 30 Qiu
VOV 5 o I R AR BB VP miR-1246 &
3R 3E , 5B UR & & R AHOC , miR-1246 Tt 5y AT i i

B3 iR 4148 miR-4744 RIOK2 mRNA 357K 7 Fi i
# 5 AFNAET I ROC Hi 2k
Fig.3 ROC curve of miR-4744 and RIOK2 mRNA expression lev-

els in glioma tissue predicting 5-year mortality in patients
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