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H E.BHHM KL AMmBALHD RNA-16-5p(miR-16-5p) . microRNA-493-5p (miR-493-5p) & A 5
BERRBEILEL 3-M B/ & G B B/ LS T E £ & a9 (PI3K/Akt/mTOR) 12 5 8 B = G %9 % %
FiE AR 2016F1 AZE2019F 1 AZRKEH 126 Al RERIIGFROGLEAHBEE L, AR EZHEL
B ET RSB B N (qQPCR) A 98 20 22 B J% 5 2 2% F miR-16-5p.miR-493-5p & PI3K/Akt/mTOR 4% % i& % 48
* A& F mRNA 8 & & KFFHATHE, DM BH LR P miR-16-5p.miR-493-5p 5 PI3K/Akt/mTOR 4% 5 i@ %
0% A B mRNA B RIBELAFIEN £ Z, REM T 3 5, KA Kaplan-Meier & % W & % # miR-16-5p, miR-
493-5p AR AKE R BEF W TBH N, R % RNA Ay /Ay A 1,90, 33 A5 48 5 i & ik 32 7 28S 5 18S
rRNA 52 B WAL >1.5, % RNA JRE 750 ng/pl, 3L RNA 4 F & T ¥ HEF, BAL P miR-16-5p,
miR-493-5p & ik K F 34 4& F 9% & 2822 . PI3K . Akt . mTOR mRNA £k K+ & FHFHLR(P<0.05), FA
22 % miR-16-5p.miR-493-5p 5 PI3K,Akt.mTOR mRNA &k K-F3 2 Hf48£(P<0.05), ka4 H
#H P miR-16-5p . miR-493-5p Ak Xx H B dF 1 A 1 H(P<<0.05) ;4& 5% & % F miR-16-5p. miR-493-
SpEXEBHF LG TP I Z N AP H2HLEHF T miR-16-5p. miR-493-5p KA X BEH LR FH TH L
(P<<0.05); AME LS B EP mR16-5p. miR493-5p KA X B X RS TAKE L E£4 (P<T0.05);T4
52 % F miR-16-5p . miR-493-5p K R X & F S & T T1 A= T2 5 # (P<0.05),T3 44 % % F miR-493-
Spik kA EBHF LIS T T1 24 (P<0.05), Kaplan-Meier £ 4 W& 547 27, miR-16-5p & kA fefk R ik &
HI3FRBMAAREN 93.22%0.68.33% , AAFIK L FA %I FEL(P=0.017), miR-493-5p & & ik F 1K
REEBEIFRBAFLRA A TA% 67 T4V A A FIE ZF AR FEL(P=0.012), &if miR-16-
5p-miR-493-5p £ 4 AWM AR P &k TR, L5 PI3K/Akt/mTOR 12 5 i@ #% £ # #8 % , miR-16-5p. miR-493-
S5p dr kA B ENTRE FIF,
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Abstract: Objective To investigate the relationship between microRNA-16-5p (miR-16-5p) and microR-
NA-493-5p (miR-493-5p) expression and phosphatidylinositol 3-kinase/protein kinase B/mammalian target of
rapamycin (PI3K/Akt/mTOR) signaling pathway and prognosis in colorectal cancer tissues. Methods A to-
tal of 126 colorectal cancer patients who were admitted to the hospital who underwent radical resection from
January 2016 to January 2019 were selected. The expression levels of miR-16-5p, miR-493-5p and PISK/Akt/
mTOR signaling pathway-related genes mRNA in cancer tissues and paracancerous tissues were detected and
compared by quantitative real-time fluorescence PCR (qPCR). The relationship between miR-16-5p, miR-493-
5p and PI3K/Akt/mTOR signaling pathway-related gene mRNA and clinicopathological features in cancer tis-
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sues were analyzed. The patients were followed up for 3 years after operation, Kaplan-Meier survival curve was
used to analyze the prognosis of patients with high expression of miR-16-5p and miR-493-5p and low expres-
sion of miR-16-5p and miR-493-5p. Results The total RNA A, /A, was 1. 90. Agarose gel electrophoresis
showed that the brightness ratio of 28S and 18S rRNA bands was™>1. 5,and the total RNA concentration was
750 ng/pL,which indicated that RNA had high purity and good integrity. The expression levels of miR-16-5p
and miR-493-5p in the cancer tissues were lower than those in the paracancerous tissues,and the expression
levels of PI3K, Akt and mTOR mRNA were higher than those in the paracancerous tissues (P <C0. 05). The
proportion of patients with lymph node metastasis was higher than that without lymph node metastasis (P <
0. 05). The proportion of patients with low expression of miR-16-5p and miR-493-5p in patients with clinical
stage [ was higher than those in patients with stage [ and Il (P <C0. 05). The proportion of patients with
low expression of miR-16-5p and miR-493-5p in patients with low differentiation was higher than those in pa-
tients with medium differentiation and high differentiation (P<C0. 05) ,and the proportion of patients with low
expression of miR-16-5p and miR-493-5p in patients with medium differentiation was higher than that in pa-
tients with high differentiation(P<C0. 05). The proportion of patients with low expression of miR-16-5p and
miR-493-5p in patients with lymph node metastasis was higher than that in patients without lymph node me-
tastasis(P<C0. 05). The proportion of patients with low expression of miR-16-5p and miR-493-5p in patients
with T4 stage was higher than that in patients with T1 and T2 stages,and the proportion of patients with low
expression of miR-16-5p and miR-493-5p in patients with T3 stage was higher than that in patients with T1
(P<C0.05). Kaplan-Meier survival curve analysis showed that the 3-year cumulative survival rates of patients
with high expression and low expression of miR-16-5p were 93. 22% and 68. 33% ,and the difference in surviv-
al rate was statistically significant(P =0.017). The 3-year cumulative survival rates of patients with high ex-
pression and low expression of miR-493-5p were 94. 74 % and 67. 74 % srespectively,and the difference in sur-
vival rate was statistically significant(P =0. 012). Conclusion The expression levels of miR-16-5p and miR-
493-5p are down-regulated in colorectal cancer tissues, and they are negatively correlated with PI3K/Akt/
mTOR signaling pathway. Patients with high expressions of miR-16-5p and miR-493-5p have better
prognosis.
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7 B B 1) 78 5 T 40 2 AR miRNA-16-5p(miR-16-
5p) BERZ AN CRC 20 i 3% 5 4= 2% L[] B 6 0% 2 2k L
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1 BREFHE

1.1 — ¥R PEHC 2016 4E 1 H % 2019 48 1 AA
Belia i 126 Bl #E Z iR VI B F AR B CRC B #
H 5 72 fl, 22 54 f]; 48 40 ~ 75 %, F
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HCA PR AL i R 5 (20 14 M T8 58 A 1 9 B4 B
b G PR 5 (3) BETE 3232 CRC AHRIBYT R B K 5
CA) AFTE TN 0 B34 308 BB 5 (5) R 220k i 48 B 25 7™ 5
KA 5 )G R 40399 IV 1A . AR BF 5 3 A5 AR B 46 B 2% B
AL,

1.2 BT 126 BB EBEZ B EIRF AR,
WAEIFIE F AR 78 6, 18 B F R 48 #il. AR5 MK
(25 B 2 Y LTE (2017 4R BROOY BEAT R TR 1k
S7# 91 Bl ARST 7 58 - R B WE P2 16 ] R EE A
7 31 I .JFOLFOX6 7% 26 fiil XELOX 7% 18 #i,
1.3 440 mRNA FRKERN Ry BUEHS.
T BE B M 5 om (9 i B AR R i 55 AL 2L AR AR
KA SE G B T WA TR . BRI 2 2, o
J5 % M RNA #2565 & (3£ Thermo Fisher 24 &)
FEHC A RNA, % F DUS00 %8 4k 20 O % B it (3£ [
Beckmancoulter 23 F)D M XE 260 nm WG (A E . T
BRNA MR, Ay /Ay 75 1.8~2.1 Ui B RNA 4 &
BEhT BRI BE I F UK 28S.18S rRNA £ i M, H.
WA S =1, 5 Ui RNA S8 B PERar . Bk
B RNA W5 553815 cDNA, I LA cDNA hy B A 4
HEAT S 3¢ o i i A i BE R (qPCRO K Ul 4% Jif
SYBR Premix Ex Taq 5] & 11 20 pL AR %,
LN 46 .95 “C S 2 min; (95 ‘CAEPE 15 5,59 °C
Bk 30 s,72 CHEAR 1 min) X 42 MEH, miR-16-
5p.miR-493-5p LI U6 NN %, PI3K, Akt,mTOR L4
B-actin W Z,2 > IEIFEEFMIT KL R, TA
SIBETT A R A T AR TR (L) B0 A BRA
ASERL. WL 1,

x1 k)2
E EL/2dl
miR-16-5p F:5'-ACGTAGCTGGATGCGTAGTC-3'
R:5-GTGAGCTGATGCGTGATCAC-3'
miR-193-5p F.:5-CGTAGGCGTAGGCTGTAGC-3'
R.5-CACGTAGGCTGGTTAGCGA-3'
U6 F:5-CATGCTGGAGGCGAACCAG-3'
R:5-ATGGCTGAGAGCTGATGCA-3'
PI3K F.:5-ACGTGAGTCGTAGTCGTGA-3'
R:5-AGCTGATGCGGATGCGTGC-3'
AKT F:5-CCGTAGGGCTGATGCTGGGAT-3'
R.5-AATGCGGCTAGCTGATGGCTA-3'
mTOR F.:5'-TAGGCTGAGGCTGATGCGTC-3'
R:5-GCGTGATGCTAGGACTGTGA-3'
B-actin F.:5-CATGCGGGATGGCTGAG-3'

R:5-ATGCTGGAGCTGTGATC-3'

E:FNIERSIY.R AR EGIY.

L4 BV Pr A B B S LR s s 2 07 Ui AT

FHA 3 AT L EE 1 AR IR 3 AN 1K HE
6 A 1, KmdhBE 2R T Ky bl Ui
6] A% 1k, ARG B DT 46 2 4 SR TS L 2 s | B 15 s
[E] 3 1ki0 B A 0S) .

1.5 Siitsphbs R SPSS26. 0 & 4F #4754 4b
LRG0, A IESAANITEER L o £ £
R R R 2B S A L R i A It B G A E R
RFN AR SR X7 K50 . % 9 0 Rk L R B
FAG 85 5 % F Kaplan-Meier 2E 7% fili £k 23 #F miR-16-
5p.miR-493-5p AN [A]| F KK F ) CRC B #H A5 )5
T, P<<0.05 WESAGZIT¥E X,

2 % R

2.1 RNA Jii &l & 45 BORNA Ay /Ay N
1. 90 Bl W 8 g L Pk $2 7R 28S 5 18S rRNA 47 4% &
FEAE 1.5, 8 RNA ¥ 750 ng/pL, Ut H] RNA 4fi
BE R, AR R AR AT 9 RNA R & 4, n] v
Tl B, WK1,

T ALB 4 5 ko 2 2 g 55 A 2L RNA B85 L vk &
1 2 RNA @R HEXE

e

2.2 WAL 5B AL P miR-16-5p, miR-493-5p
FRKF e EH S miR-16-5p, miR-493-5p #
KA AT 2 41 (P <<0. 05), WL 2,
=2 BHASESHHAFR miR-16-5p.miR-493-5p
FEKEB (7 +5)

A n miR-16-5p miR-493-5p
P 4L 2R 126 0.1840.04 1.2140. 26
P 2 B 126 0.33-0.09 1.85+0. 37
t —17.096 —15. 886
P 0. 000 <<0. 001

2.3 AR EFEZHAHA T PI3K, Akt.mTOR mR-
NA FiLKFE A2 PI3K, Akt,mTOR mR-
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NA kK5 TR H4(P<<0.05), W 3,
=3 BHASEEARAAHR PISK Akt . mTOR mRNA
RiEKFELLE (2 +s5)

FA n PI3K Akt mTOR
R R 126 4.11+1.10 3.85+0.81 2.74+0.68
R 126 1.36+0.37 1.2140.30 1.5040. 42
t 26.598 34. 308 17. 415
P <<0. 001 <<0. 001 <<0.001

2.4 miR-16-5p, miR-493-5p 5 PI3K/Akt/mTOR
G5 MR A X 42U miR-16-5p. miR-
193-5p 5 PI3K. Akt,mTOR mRNA % ik /K 3 # 5
A (P<C0.05), W4,

miR-493-5p XX H H LB ZER LG IT¥E X
(P>>0.05) ik b 8535 miR-16-5p.miR-493-5p ik
REELLE TR E L. Hhafeg g h
miR-16-5p, miR-493-5p ik & 5 & & W& T & 4 1k
(P<C0. 05); A k4557 #% B # 1 miR-16-5p, miR-
493-5p flRF IR 5 e T IOk 45 7% # (P <<0. 05);
T4 50 b miR-16-5p, miR-493-5p fik & 1k &
e F T1 f T2 43 (P <C0. 05), T3 40 ) H &
miR-493-5p I FK X H § & T T1 40 (P <<0. 05),
ATV ) AR 1 o kR0 07 L i e R AR R P miR-
16-5p.miR-493-5p IR R IK 3 i b I 25 S L 4e it 2
BEX(P>0.05, W5,
x4 miR-16-5p.miR-493-5p 5 PI3K/Akt/mTOR {5 &

2.5 4140 miR-16-5p. miR-493-5p F kK F 5 I WEREXES
B E I C R DUBALSUD miR-16-5p P ey miRoop mIRASTOP
0.18.miR-493-5p “FHI{H 1. 21 1E K 43 &40 53 Jy w5 r P r P
%%15*”1&%%1}_\.0 llﬁ%ﬁ%ﬂgﬂl%;ﬁ%t‘j miR*16*5p\ PI3K —0.426 <20. 001 —0.318 0.002
miR-4935p M EXEHF H LB F I MMM (P < Akt —0.539 <<0. 001 —0. 427 <<0. 001
0.05), I KA MR T W5 1 8 #F b miR-16-5p. mTOR —0.617 <<0. 001 —0.506 <<0. 001
x5 AL miR-16-5p miR-493-5p RiXK FEEIGEKBEBMERNXEREI2(X)]
miR-16-5p miR-493-5p
i R 95 B i n x* P x* P
FEREM=62) fKEEnm=064) HRIEM=60) fLEIER=066)
P51 0. 265 0. 607 0.215 0. 643
% 72 34(47.22) 38(52.78) 33(45. 83) 39(54, 17)
% 54 28(51.85) 26(48.15) 27(50.00) 27(50.00)
AR (%) 1.132 0. 287 1.110 0.292
<60 61  33(54.10) 28(45. 90) 32(52. 46) 29(47.54)
=60 65  29(44.62) 36(55. 38) 28(43.08) 37(56.92)
Fg AR A 0. 101 0.951 0. 883 0. 643
paE g 43 22(51.16) 21(48. 84) 22(51.16) 21(48. 84)
beE Xy 25 12(48.00) 13(52.00) 13(52.00) 12(48.00)
M 58 28(48.28) 30(51.72) 25(43.10) 33(56. 90)
I R 43 451 14. 220 0. 001 10. 368 0. 006
1 27 20(74.07) 7(25.93) 19(70.37) 8(29.63)
11 52 28(53.85) 24(46.15) 26(50. 00) 26(50. 00)
I[§:2} 47 14(29.79) 33(70.21) 15(31.91) 32(68.09)
JiJed fix K A% (em) 2.521 0.112 1. 800 0.180
<5 85 46(54.12) 39(45. 88) 44(51.76) 41(48.24)
=5 41 16(39.02) 25(60. 98) 16(39.02) 25(60. 98)
Jiged 43 Ak AR 16.115  <C0.001 10. 727 0. 005
w4k 14 12(85.71) 2(14.29) 11(78.57) 3(21.43)
thor b 96 48(50. 00) 48(50. 00) 46(47.92) 50(52. 08)
ik 534k 16 2(12.50) 14(87.50) 3(18.75) 13(81. 25)
T 4334 7.482 0.058 11.737 0.008
T1 9 7(77.78) 2(22.22) 8(88.89) 1(11.11)
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g5 JEA LR miR-16-5p . miR-493-5p RIZEKFE GG KBIBYFMER XL R (%) ]
miR-16-5p miR-493-5p
e A I3 T4 i n x? P x? P
HMRIKE(=62) RFEG=64) FFE(n=60) fkFik(n=66)
T2 19 12(63.16) 7(36.84) 11(57.89) 8(42.11)
T3 86 40(46.51) 46(53.49) 39(45. 35) 47(54.65)
T4 12 3(25.00) 9(75.00) 2(16.67) 10(83. 33)
e o 5.097 0. 024 11.973 0. 001
pn 79 45(56.96) 34(43.04) 47(59.49) 32(40.51)
fH 47 17(36.17) 30(63.83) 13(27.66) 34(72.34)
2.6 miR-16-5p.miR-493-5p M KL HMMELBEH 3 HF6  miR165p.miR4935p BRESEREEE
EOSAETEIMZ LR BT 3 4. 126 (1 h 7 f) ErARLRD ()]
KV, 119 BURINBEDT . BEDT AN 94, 4400, B AAFA 4l " 3 AR EAT Log-rank 1* P
80,6720 (96/119) . M 25 A 47 BEBL 37 Kaplan- fif ik 60 41(68.33)
Meier A2 fF M2k, W3 6.8 2, 40 #1 78, miR-16-5p miR-493-5p
BEEIALEERIRE SFERFAEEERE R 93.22%., Rk 57 54(94. 74) 6.313 0.012
68.33% ETFRIL K 2 R A i1 & X (Log-rank 13 ik 62 42(67.74)
X*=5.565,P=0.017), miR-493-5p ik fK %k
BE SERPUERRN 4. 74% 67 4% JEFHR LR 3 i i

% R H G225 L (Log-rank X* =6. 313,P=0.012),

1.0
0.9
0.8
1
#H0.7
miR-16-5p
— @&k
0.5
0 6 12 18 24 30 36
RE (MR
1.0
0.9
0.8
i
#H0.7
miR-493-5p
0.6l T IRFTIX
— ERE
0.5

0 6 12 18 24 3 36
AiE] (1~ R)

2 miR-16-5p & miR-493-5p B R RIEEBEH
Kaplan-Meier 4 77 B &

x6 miR-16-5p.miR-493-5p R IZ SR KRILEE

EFEEBER(%)]
205 n 3AEAAE Log-rank X* P
miR-16-5p
[ S 59 55(93.22) 5. 657 0.017

CRC F U e = 5 5V I R AR AR 36 1 TR 4 B
TEIF IR CRC IRIT I 2 F B H AR fF — & 12
JEEIERK R L AR E BRI+ A,
CRC &9 B i AN BB, 7] BB 5 2 Fh R AH BAE A
5K LA SR 5T A L 0 B TR S P B R R A L
CRC &A= B 18 E iy e s, miRNA f7 T 3F g
T 1X 3 3o 7 2 SR K LR S 3 R Y Rk 2 5 Ak
A4 i 3t B, miRNA 3 3 5 9 56 PR sl 90 9 32 D9 10 £
ffi RNA E M54 25 50 A B AT 8 2= i 45, 9
R A5 S e S Y i T Ak B B ) AS ) 475 3R [ A
T 5% M B ORE & 9 LD A8 T T BEY . PISKY/
Akt/mTOR 38} 3G =5 CRC 41 i 3 56 {2 #F Fn )5
TP S 2 AN AR TR 5120 e A O 1 A G
X miRNA 54 £k H 6 0% CRC I R TLE 2
KEE,

miR-16-5p 1 A iR 30 i (7 2 55 22 Ff O 1 i
AR A MR B, WANG 259 % 3, miR-16-5p 7&
FLBR R 20 PR 3K L i 8 miR-16-5p fig A &40 il
LN 95 0 M 3G A R R 2B K AN B A T G, /M
WIS 0 T, W] miR-16-5p %4 ik REAie it 3L I e
MM ICPRIE S . REIS 265 PRAF 58 W/ - il i 58 %
PEFR AL miR-16-5p F Ik T I, 78 fili B 6 0 i % 987 7
i A N S S | e o A W )
B R IE miR-16-5p 2 54 1 fif 78 40 g 44 7
TR L VAT N, miR-493-5p E i T 20q11. 2,8
HHFFE LI miR-493-5p T Kk B 57 40 s
B AR IR . LIU ST R B miR-493-
Sp FERS R A T A L R v ¥ B 3 R O, ) Rk
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miR-493-5p REH i 2 S5 I8 4 LWt AT oy, B s AR
HLHI AT fE 5 PISK/Akt 15 5 3l A 56, AHF5E 45 1
578, miR-16-5p A1 miR-493-5p 7 CRC ¥ 4H 2
fRFe3E 3% 5 3 A FL A R A0 i b Gk A5 A — 3, 42
7 FLAE g 20 M P i D RE A AL . PISK/Akt/mTOR &
Z: 55 9 240 2 B S5 VAT SR A B A% 0 B B 0 B Y
WS $E R CRC 55 9 40 M 14 58 BE 7 B4 58, 4 T2 R g
o T 2 R AL R R S AR R AR A
SMBF 58 o OIE 92, miR-16-5p fiE 18 i ¥ 2 [ i 4
PI3K/Akt 5538 I, iX 5 A58 45 AT, AR
A SEME 23 M 2%, miR-16-5p Ml miR-493-5p 5 PI3K,
Akt.mTOR mRNA Fik7KF-H 52 540 5C, $2/8 miR-
16-5p F1 miR-493-5p 7] fig H A 1 #l # PI3K/Akt/
mTOR 15 5 8 ¥ i /E H, miR-16-5p Ml miR-493-5p
Al BB I R 45 g 0 DCRE AR H Y mRNA [E] 4% 8 45
PI3K/Akt/mTOR {555 ¥ , (H HARHL A 54 7 i — 2
IR,

LN W (7 R N s I D =R s
JE K, miR-16-5p. miR-493-5p ik 2% ik 8 &5 . A7 ik
ELE5 2 BB miR-16-5p. miR-493-5p IR R KL K & T
Tok 455 7% B W] miR-16-5p, miR-493-5p 5
I PR 20 01 b9 A R B R AR A G . AR AR B
7R, miR-16-5p i K ik L LB B 3 4F R PUETT
HH 93.22%.68.33% ., miR-16-5p HE X SMEIL
BEAFMA LK, 2% A %1% E L (P<<0.05),
miR-493-5p MR IAAR R IL B H 3 4EBAELFER
94.74% .67. 74% . miR-493-5p T F A HIR L LB H
A&, 2 R A S0t & L (P<<0.05), &R
miR-16-5p.miR-493-5p & & ik B #H R iH T A 5 &
4, CHEN %5V % 8, Bl iR 8 58 & 1 3% 40 3 14
miR-16-5p 5 H K5 , H R KK 5 M 4 1 5 17
I, HA5H 7 Mg i 56 T Fd fR-1 (PD-L1D) FH % B &
PD-L1 #HFA)7 5 OS KA %K., LIANG %7 %
PR Al /N2 i Al g R A R 41 4 miR-493-5p Kk T
W, BHARRE S B H Tk AR A I OS A ¢,
i ERAFZE H AT 1 miR-16-5p. miR-493-5p F ik /K
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