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Abstract:

Microcystin-LR (MC-LR) is one of the most toxic microcystins produced by cyanobacteria, posing a serious threat to ecological
environment and public health. Previous studies have shown that MC-LR may cause toxicity by inhibiting protein phosphatase
activity and inducing oxidative stress and DNA damage. However, the associated mechanism of its toxicity remains unclear. Non-
coding RNA (ncRNA) is a class of RNA molecules that do not encode proteins, playing an important role in mediating inflammation,
tumor genesis and development, and the toxicity of exogenous chemicals. Recent studies have shown that ncRNA is involved in the

regulation of MC-LR toxicity. This paper reviewed the role of ncRNA in mediating MC-LR toxicity, aiming to provide an insight for
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further study on the mechanism of MC-LR toxicity.
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s, FERIETS, 1996 4, 1EE TG BB .,
BB AT K Z E MCs F75 4%, 20116 44 L RGETH
AL B St iy, o 52 3BT, &7 R i
BAZE P PO R X AT R, KM MC-LR 2
Fa Rz X E ORI E R AR N R, B
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EJMALAT1 ) (3R /K5 TN A1 i bk B 240 e 1) 3
ARG S I IE AR5, #8278 HOTAIR 55 MALATI1 Al fig %
55 PAHs 5 A AL B b Ft o (RIS SEBG 3R BT, 26
BTSRRIt (a ) e . AR A a0 4G (1 R R 5
AFPAAE miRNA A9 2K 7K neRNA 16 1 5 75 %
SLEM BB WARE T HEEMEN . miRNA I
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4.1.1 miRNA% 5 MC-LRF S W TIEEH R
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FRAR I (miR-122 ) #156, BEAM, miRNA ) 5 5 F ik 5
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eI 2 P45 miR-34a YR IE, i B0 IR A9 B OE, O%
S 40 10 0 T R & A o miR-21 W s 0 i R
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RS HEEHER2T( Kyoto Encyclopedia of Genes
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LR% S B EREPE 0043 72, FENG 2512 /£ MC-LR 2 5%
) #8258 B F - A I 5] T miRNA (let-7h . miR-125a
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K T 240 1 A ) miRNA [ 223K 9 4% . MC-LR 7] 5 5
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P, miR-5412 5 MC-LR % 5 09 4= s A i s A A
miR-541 33 B0 90 p15 1 MDM2 (93235 , #4005 pS3
5 R MC-LR A SR 4IIE R T, 70 miR-541 7]
DA B3R p15 FTMDM2 B35, S 3mEmR 1k p53 19 ik,
U/ MC-LR 5 5 10 20 i 08 7= . CHEN 45032 %6 /N Bk
7 MC-LR J¥ 8, Jf X FL 52 000 52 R 48 i 9 mRNA il
miRNA (9 R IE TG AT 5E, KBS A LA, 15 58
FLAN M ] 5% 5 A0 5C A9 miRNA Y 3238 & A il Ax
If % B miR-98-5p Hl miR-758 1] g i 1 4% & MAPK11
FER 3 4E B X, P81 MAPKL1 [ 2635, MAPK11
AN IE T &% 5% A7~ 2 (activating transcription factor 2,
ATF2) IR AL S 5, 38T ATF2 19 2 1K F,
}J\ ﬁlﬁ {)'gﬁ {ﬁ HEP ﬁé’ ﬂ: % % OL( tumor necrosis factor-a.,
TNF-a ) 5 [ %% 5%, TNF-o 7] 5 g 3R 56 K 732 4K 1
(tumor necrosis factor receptor 1, TNFR1 ) 7E 4= 58 4fl fifd
A EAE A, B8 caspase-8 Fll caspase-3 BY £ iK, 175
SAFEAMM I T o LTAE /0N B0 S 00 20 i vk A7
MC-LR 5% 48 h J57 , 45 miRNA 5 mRNA i85 5 5 A
KIL, MC-LR #7552 K& miRNA (24 miR-29b-3p.,
miR-29a-3p . miR-29¢-3p . miR-1906 , miR-182-5p 55 ) fll
mRNA ( Gah2 ., FBJ Fos . Igfl % ) ik & 4 M AF, XLk
2% 532519 miRNA Al mRNA 55525 540 g i -, 3%
B | JEERE R A LA AR DG 53l . W] miRNA 7E
MC-LR 35 AR Ff s b BT R B PR

XSS 5E ) & PR $E 7R, miRNA 78 MC-LR /5 %
P B R AR B R R A OCEEE AT , DR A A
MC-LR 531 . 4 DL R ey S5 51, miRNA
FEEEAEH, HIER L MC-LR I X S BB R G
miRNA FIK A . HIRFR BB R T 25 5 3Rk
miRNA [ 7 % DL &% miRNA ZhBE i F0 . 75 MC-LR 55
S HYNR IR T E LA A0 A A R
HLAR i Ao A miRNA A5, miRNA S J2 3 1o 18 42 fa
B R R A 3 MC-LR WO A ML B2 1, 24T T —2
Pt H Al O A UEYE 2 B MC-LR 7] 52 1 miRNA 1)
Feak, H A ] Fh AL R R miRNA {9 23k (4
IncRNA/circRNA 54 ceRNA 32 G145 4 miRNA ), 7R
KA,
42 piRNA 5 MC-LR

piRNA 7EAFH RS0 & B R EEAEH . ZHANG

L34 %% P piRNA FIMC-LR 5 3 1 4 5 R F 12
[i] ) B BEHK R IR R, /D BT O 1 2 B8 MC-
LR, AP S ALA 20 4 1884 1~ piRNA i,
12901 F i, & EPE B 2750 Fr, 3X 46 piRNA (4
HHEFES 5 F 5K, WEkis UL 3- B
( phosphatidylinositol-3-kinase , PI3K )- 2% 5 R 7 2 R
T4 ( serine threonine kinase, Akt ) {& 5 3@ & . Wnt {5
S E, S 5IETRERAN MM IIEE, FE k. B
PELHGIEAE . b, PBK-Akt {5 Sl B E A FH R AR
HHRCHEMEN, ZEMC-LR 2%)5, A3 1%k LM
i) piRNA ( piR-102923 , piR-109481 Fll piR-139907 )
AL TE PI3K-Akt {5 5 i [ R, MC-LR 7] GEi
2L 7 piRNA 22 35 MTT 9 45 PI3K-Akt 5 53 [, i
S R G R, JEEE R P L B, MC-LR 4 B /5
5 T A0 AN /N BEE ALZH 2 piR-003399 7K 3 i,
piR-003399 Kk /K- 3N 5 CDK6 Ik FEIR A
AH N, 252 IE B CDK6 2 piR-003399 () #1 L [A] ;
H L H piR-003399 35 /K F AT G140 g
RS, BARAS FECR ARG 115 1, IS B
A, M piR-003399 (1) 35 A 1 45 U 55 MC-LR 7
S/ B B AR AR, A 20 B R AT RS
Bl >, A IS PR AR AR . Bk, MC-
LR A BB 28 piR-003399 114 12 2 38 e 1 42 4 i J& 1 A
KEFIRYZRE, A SA A Ak .

piRNA 7] DLGE o 580 4% S M i 3 A B X i
5 R AV 5 DA 5E A B L T X 9 7 K15 S mRNA 1
ST FIIEAR , 5 53 I KPR 8 1 T s 3 R i 22
ik, 5 miRNA HA 2RI E ML fEE R,
MC-LR 7355 piRNA 5 miRNA ZEA7K B9850 , HEm)
piRNA 5 miRNA A] fe AT DA A, SER1 25 MC-LR
AT
4.3 IncRNA. circRNA 5 MC-LR

w4 Ak, A HFFEUESE IncRNA | circRNA £
5 MC-LR B 8#4E M. 2R, &8 W78 £ B IncRNA
FlcircRNA 2 5 Z F IR 5 (L 22 B W 1 BB AR, R
I (a) B By 2 88 0] b 98 1 % Il B2 40 B8 IncRNA-
DQ786227 12351, T I il 48 41 Ml circRNA-001988
By 223507 B Ik, 7E MC-LRi%E S 19 3 ¥ /5 F
IncRNA Fl circRNA 7] §8 2 & & 2 1F H. IncRNA
circRNA HA miRNA 5607 ., AIAER ceRNA 3541
254 miRNA, 7 miRNA 7K, I R LA
1223k, 1EFIE T, circRNA-0046367 7] il 33 15 miR-
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S 3R AT REH cireRNA/IncRNA #1455, BRI, 5@ 4175
3 IncRNA 5 circRNA 19 23K, 521 miRNA [ 157K
SEARIEDRE, MR T IR A RGE , B i 8k
Al e MC-LR ¥ AE RO B4 FAMLE]

5 #itERE

25 TR, MC-LR B 24 H 2 2408k, miRNA
FpiRNA 7EH B R B p o 2 AR . B AT
KT ncRNA 7E MC-LR 2Bz L 31X — J T A9 B 52 34 458
>, AL &% B8 miRNA H1 piRNA 76 MC-LR %2 &% 5 ik 7K
PRy, HEAARR LA Rk — 25, A, 1E
4 neRNA B E AL 51, IncRNA Fil cireRNA 7£ MC-LR
R PEAL ] P AE OB 52 38 R DL GE . R R X MC-LR
BEPEMLE A — PR T AR T (1) BfiE MC-LR 2
TR 575 F 10 miRNA AOVE AR &, MR I
WEPSE RS (2 ) 382 o 38 4% AR %% H 7E MC-LR
I AR FEIAZE T A IncRNA il cireRNA , FE455H
JE T 1L ceRNA AL S ILAB AL 54 MC-LR 155
M FEEVE T (3) i 28 f50UR% 1Y neRNA 1E i MC-LR 55
SV E BRI bR
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