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T HMGB2 R ix 3 BFE LM3 20 Ba _E Rz -8 R 5L a9 30 45 A &
H AKT/mTOR {5 5 18 B #1 &I
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(# Z] B8 SRR D SRR GHER 2 (HMGB2) 235 % 68 40 M A= 91 2% 474
Ko bRl e fb (EMT) gEREG5Zm, I W B AR FALHT . ek . X804 KO A 98 LM3 46 i 5
M A X B4 A HMGB2 RNA 341 (HMGB2 siRNA 41), 4351 L Lipofectamin 2000 > %% 44 %% e 6
X7 RNA ZE B (RNA oligo) H#iER HMGB2 [ 31 ) RNA oligo. 3% F 521 9¢ )6 & & PCR
(RT-qPCR) il Western blotting % K Wl 2 21 48 il " HMGB2 mRNA Fl (1335 KF, 43 2R 48 it
J 95 52 56 RN Transwell /)N %8 5256 45 I 2 20 40 it () 5 7% A2 2868 77, SR Western blotting ¥4 46 2 41 44 i
th E-45 %5 4% 1 (E-cadherin) . N-45 % % 1 (N-cadherin) . & & 1 (Vimentin) 1% 1% i B
(AKT) /WZ s FEmneE £ E N (mTOR) A CHE (A FRB KT &8 S RA L,
HMGB2 siRNA 21 4if g " HMGB2 mRNA Fl 2 [ & 5K W R FEAL (P<<0.05), HMGB2 siRNA 41
AR A R B BRI (P<<0.01), ZEMIEH B/ (P<<0.01), 4 E-cadherin 8 [ & ik
KB B TR (P<C0.01), N-cadherin, Vimentin, mTOR, AKT fl##R 1k AKT (p-AKT) HHE
KK BB AR (P<<0. 0588 P<<0.01). %#: N8 HMGB2 31k i AR T LM3 40 03T 7 112 28
RE S H EMT, HAEHALHI AT AES 2 5089 AKT/mTORG#E F§AHC 8 IR EH X
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(HMGB2) expression on the biological behavior of the liver cancer cells and the epithelial-mesenchymal
transition (EMT) process, and to clarily its mechanism. Methods: The human liver cancer LM3 cells at
logarithmic growth phase were divided into negative control group and HMGB2 RNA interference group
(HMGB2 siRNA group); the cells in two groups were transfected with RNA oligonucleotides (RNA
oligos) with irrelevant sequences and RNA oligos designed to knock down HMGB2, and the Lipofectamine
2000 was regarded as the vector. The expression levels of HMGB2 mRNA and protein in the cells in two
groups were detected by real-time fluorescence quantitative PCR (RT-qPCR) and Western blotting
methods; cell scratch assay and Transwell chamber assay were used to detect the migration and invasion
abilities of the cells in two groups; the expression levels of E-cadherin, N-cadherin, and Vimentin proteins
and protein kinase B (AKT)/mammalian target of rapamycin (mTOR) pathway related proteins in the
cells in two groups were detected by Western blotting method. Results: Compared with negative control
group, the expression levels of HMGB2 mRNA and protein in the cells in HMGB2 siRNA group were
significantly decreased (P<Z0.05), the cell scratch healing rate was significantly decreased (P<C0.01) , the
number of invasion cells was significantly decreased (P<C0.01), and the expression level of E-cadherin
protein in the cells was significantly increased (P<C0.01), while the expression levels of N-cadherin,
Vimentin, mTOR, AKT, and phosphorylated AKT (p-AKT) proteins in the cells were significantly
decreased (P<C0.05 or P<C0.01). Conclusion: Downregulating the expression of HMGB2 can reduce the

migration and invasion abilities of the liver cancer LM3 cells and inhibit the EMT, and its mechanism may

be related to regulating the expression of the AKT/mTOR pathway related proteins.
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i B R EHEE [ 2 (high mobility group box
protein 2, HMGB2) b & # R KA A (high
mobility group protein, HMG) FEW R 2z —,
ZH5ZMEBEZNBENEY I, QR
DNA &l . #5% . EAMBEE " w7 B
7~ s HMGB2 78 2 i g3 41 40 rp 1 36 38 S 47 16 5+
W, OEAL P HMGB2 Rk TIEW AR, JFH
5 9 0 7 R R OB B OE MK R, R
R W HMG S5 8 7T B8 & — RO B i b Je -] 5t
¥4k (epithelial-mesenchymal transition, EMT) 4
Y, TEMDIE R R RS T R E AR,
£ X HMGB2 5 if i EMT 2 [a] 1 56 5 i o 56 42 )
Wi AHIEFEIGE AR AP L5, SRR /D T3 RNA
(small interfering RNA, siRNA) T~ ¥ JF ¥ 41 g
HMGB2 & 35508 i 40 i 10 B8 A iz 22 19 2, I K
qner 3 2 EMT 2 72 69 £ 2 B B HMG B2 9 /E F L
il A48 HMGB2 76 18 6 78 F 52 % b (i VR T 42
BT A E 3
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1.1 @i 2Z2XANPE AN LM3 40 iEfk
(WHELAB C1010) W H B &EESYRHEERA
A o DMEM @& #5595 3£ 18 A #8 [E Brand 2 ),

-5 R Z WL H 3£ E Gibeo 24 A, R4 1ML
(fetal bovine serum, FBS) W H 3 E CLARK 2
A, RIPAZFEIA A LigE R RAEMEARGRA
A, S RNA$2HGH (TRIzol) M H KR4 LR
(dbmt) ARATR, 005 560 & 92 2 5t & &
PCR (real-time fluorescence quantitative PCR,
RT-qPCR) X7 & At X G WA RS
", E-#5% % 1 (E-cadherin) . N-4%5 % & 1
(N-cadherin) ., L HE A (Vimentin) . W3 &
A% ZF ¥ & 1 (mammalian target of rapamycin,
mTOR) . & H # i B (protein kinase B, AKT)
% R b AKT (phosphorylated AKT, p-AKT)
— Pt K iy H 2 H Abcam A F, RNA oligo
A 70 M I A A PR A, Lipofectamine 2000
W A ¥ E Polyplus A, 8] &G BB B H A
Olympus A #l, 7500 Fast % % )¢ % & PCR XA A
K ABIA A, HIKUE A K E Wealtee AR, 4
H 3k R OCEMR 3 B R G A F i Tanon A W) o
1.2 #Zmpesdc LM3JUERTE 10% FBSHI1X
-8k % WP DMEM = 8% 35 58 3% F 37 °C .
SUCOMTBEE . AR & ik 80%~100%
IR IR AW
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1.3 @mipdfe @ik HLM3AMEARKEX
BRI, A M A, Bl T 6 L AN A 3% R AR
oo K A0 A3 ok BH P X R ZH A HMGB2 RNA T4
21 (HMGB2 siRNA4), 4355 4 RNA T8 T8 ¢
FF 4] F1 HMGB2 siRNA., RNA % # # & (RNA
oligonucleotides, RNA oligo) (GCAGUCAGCC-
AAAGAUAAATT) 75 M 35358 P B A A R 2>
Al B OF il e e A O A R . B gk i DL
Lipofectamin 2000 iy 44 , ¥ UL ] 45 4745 4F .
1.4 RT-qPCR & # @ 248 4w i+ HMGB2 mRNA
AR KPR “1.37. dHMIEEY 24 hG
K H TRIzol i 7 (& fL 100 pl)  #2 B 40 g &
RNA, 8 5% 56857 &K RNA #4528 cDNA, R
Hl SYBR Green % Jt & & PCR i 7l & # 17
RT-qPCR &M, SC A 31K, PCREIYITF S .
HMGB2, F 5-GTGAAATGTGGTCTGAGCA-
GTC-3', R 5-CCTGCTTCACTTTTGCCCTT-
GG-3'; 188, F 5-CATTCGAACGTCTGCCCT-
AT-3', R5-GATGTGGTAGCCGTTTCTCA-3',
K 27 2 2 40 i HMGB2 mRNA £ ik
K-

1.5 @A REERAEMN2EmOINBELCESE 4
432 UL 1,370 BN B AR K i L3 4 i 42 A
T o fLAN MG F2 M, 24 hJm 400 & B 38 100 %6 B,
SR A S /N 0] 1% 240 B v, E AT R ORI . DA
bFEmHER 2R, TG0, 24, 48F 72 hitf
JH B SRR i S R, TR R RR A
R, AR A& AR = (0h4i i RIE 5% — A
B 1A A5 40 R R 96 ) /0 h 41 RIR 58 1 < 100 % .
1.6 Transwell ) F 5 b 2 48 28 fo 13 £ 40 FEL
AN “1.37. RA&S5%UFBS 1 DMEM
B5 AR HORE 2 20 L3 4 il 5% S 1< 10°mL " Y
AR, B4 Transwell/NE FJEFinA 100 pl
MBI, /NE T INAE 10% FBS ) DMEM %5
FRIE500 pL. HiFE4AS him, 4By, Wi
M, RS BRANE TN AL, R4
o U LESEm A ER 3.

1.7 Western blotting i # #] 2 28 41 fe. ¥ HMGB2.
EMT A # % & # AKT/mTORE %X & & k&
KF AN “1.37. GMEEY 48 hE, A
5 RIPA $2 U0 M S B 1, SR A BCA e 28
F# R, M SDS-PAGE iRl ik 8 1, RIGH&E
M % % PVDF K I, 5% W ig 4= 5 i 47 & 14

J&, 4 A HMGB2. E-cadherin, N-cadherin,
Vimentin, mTOR, AKT Flp-AKT—%i (1: 1000),
4°Cib i, %2 R HMAR S ALY bR ic iy —Hi =
REE 2h, RAARE, M, S0E A KK
JEAE, A B s RAKE . BEAER
KKV = H 8 % K EE B/ GAPDH # 1%
JRZAH

1.8 %t F 44 SR SPSS 22. 040 Ak 47
GeitE i, 2HAMMBRIR &SR, =REM AL,
40 HMGB2 mRNA FIAR [ £ 5K, 41
E-cadherin, N-cadherin, Vimentin, mTOR., AKT
1 p-AKT # [ R BAKV, BFEIESM, Lhats
FoR, 2 UL RIRE AR S B BCR TP IR ST AR R B
A [ B T8 SRR A 2 B L R B R R 7 22 0 #r . LA
P<<0.05 B A G L.

2 & B

2.1 24 HMGB2 mRNA A& & R ik K-E
YR (1.0040.04 F11.96+0.17) H#k,
HMGB2 siRNA 441 g P HMGB2 mRNA Fil#E (1 %
KKSE (0.2740.09 1 1.03+0.95) B i B A%
(P<<0.058; P<C0.01). W& 1.

1 2 Mr
HMGB? i s 24 000
GApDH S T 7 000

Lane 1: Negative control group; Lane 2: HMGB2 siRNA
group.

Bl 1 Western blotting J A ¥l 2 41 40 jig # HMGB2 &
SE. SU:=R N

Fig. 1

protein in cells in two groups detected by Western

Electrophoregram of expression of HMGB2

blotting method

2.2 24mBREESE  HUIPEX ALK,
24, 48 1 72 h i HMGB2 siRNA 41 4 g %) 95 A &
R B EAL (P<<0.01). WK 23,

23 2amB PR EEBEHE S RAH
(232.67 4 +£11.6714) H, HMGB2 siRNA 4
g0 i 2 22 4 kR (8. 624 £2.524) W i b
(P<<0.01), W& 4.

2.4 2@mBFEMTHAZR G REARTE B
X M ZH 8, HMGB2 siRNA 26 46 Jfid o E-cadherin
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A—D:Negative control group; E—H:HMGB2 siRNA group;A,E:0h;B,F:24 h;C,G:48h;D,H:72 h.
Bl 2 4 B VR S B 2 28 40 R A A DL (< 100 )
Fig. 2 Scratch healing of cells in two groups detected by cell scratch assay(>< 100 )
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Fig. 3 Scratch healing rates of cells in two groups

A B

A':Negative control group; B:HMGB2 siRNA group.
B4 Transwell/DELZRBW 2HAMERELRL (R
%, 200)
Fig. 4
Transwell chamber assay(Crystal violet, X 200)

Invasion of cells in two groups detected by

EHFELXAKEHEIE (P<<0.01), N-cadherin
Vimentin £ F 2 5 K F B & AL (P<<0.05) .

LK 5.
2.5 2@miE ¥ AKT/mTORB %48 £ & & £
RF S EA LS, HMGB2 siRNA 4141
T mTOR. AKT Fl p-AKT 5 114 35 /K F ¥ B 12 [
it (P<C0.058 P<<0.01). W& 6.
3 3F g

JHF 968 2 R A5 i DL e M 2 — . B R
R R B B RN USSR A I R AR AR o 5
5 W s R L R A S EL A T e L g, R R A R
JE B R FMAE R, — ARG 3EE KRN 40%~
50%, RIGSHEKFRR60%~70% " HFHE
MERER S, WHEEEmREFARRIK, W5
%, FEEMTIFEAES NNE K MER ™, Wl
TR TR AE (0 25 0 3 S S B TR A0 AR 2R RE T Y
P, 2 IR A S R RN K, 2 i I e
Y A

HMG & — s B b RSP R B 1, 5 il A7
T A B Ra N, %R
HMGB2 G 5 DNA 253455, &5 DNA #/Mk
ke, "5 2SR c-Myce., p21. p53Hl
¥ K F kB (nuclear factor kappa-B, NF-kB) %454
Z iR, [FEAT 323/ RNA - (microRNA,
miRNA) [H#, EDNAEL . BGiEE . @i
Sy Al B Sk R b R BB AE Y.
HMGB2 B T B A 1E W E O EW A ERS, B
SR — N TE R AE SN R AR I 4k s B v K HE ) RE 4 4R
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Lane 1: Negative control group; Lane 2: HMGB2 siRNA
group. P<C0.05, “"P<C0.01 compared with negative control
group.

Bl 5 Western blotting B: Al 2 21 4 ffd HF E-cadherin .,
N-cadherin 1 Vimentin B EX B % E (A) #
HA&E(B)

Fig. 5 Electrophoregram(A) and histogram(B) of

expressions of E-cadherin, N-cadherin, and Vimentin
proteins in cells in two groups detected by Western

blotting method
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Lane 1: Negative control group; Lane 2: HMGB2 siRNA
group. 'P<C0.05, “P<C0.01 compared with negative control
group.

Bl 6 Western blotting Boi& ¥l 2 ZH 0 m TOR . AKT
M p-AKT B O FKE B KB (A) M E%E(B)

Fig. 6 Electrophoregram(A) and histogram(B) of

expressions of mTOR, p-AKT and AKT proteins in
cellsin two groups detected by Western blotting method

EMT J& [ 5z 20 M 3 o 5 0 i F Jr etk o AR
[i1] J5T % 7R 240 B 1 2 2 B, TR T A B A Y A
. 272, B ToRIRE A B AN BRI RE Ty . I
I, HMGB2 f] fig i i EMT i 42 42 2E AT 98 40 i 1T
BAIR 28 . A FE 6 4 rh EMT A8 G 8 47 K
W, 455875 HMGB2 siRNA 4140 g E-cadherin
B M FRIEKFEFE, N-cadherin Fl Vimentin & [H %
KRR, 5 EMT Z 2306l f5 0 AR, A
HMGB2 & % ik 1 DLfE #F EMT W & 4, T
HMGB2 335 0] DL iz a3 18 .

AKT & —Fh 22 2R/ A R, RIF 2R 5
i B B 4y, mTOR & AKT B iR 1k i) &
L N5 QI e M I o o . U0 S NI - B I R E T
Qe DR RS L A A A R A i A B R I
T, AKT/mTOR i i #H 5¢ & 1 32 3k K28 b 2
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EMT % 4= iy 5 af ' ZHU 2 ™ B k. &
HOMOR WO o ®E R MO B O3- W Mg
(phosphatidylinositol ~ 3-kinase, ~ PI3K) /AKT/
mTOR 15 75 38 B 98 55 40 ML 98 72 F1 EMT, - DA 10 4l
N 225 g A i i A K . LUO %8 7 158 & B
YTH N6- B 3 i# # (m6A) RNA 25 & & 11
[YTH N6-methyladenosine (m6A) RNA binding
protein 1, YTHDF1] i i # % PISK/AKT/
mTOR {5 5 i [ A2 JF JF 40 A 98 4 i A= 4, JF o
% PISK/AKT/mTOR 5 % i #% 15 5 EMT i
A0 M R . DL B RFSEBESE . AKT/mTOR
JEFECEMT KA 00 52000 B, 2 96 40 AT B iR
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55 HHIE MR BRI S AT ) R B 9 S R
FIF AT T A 50 A1 105 5 15 SO0 R S A 3 B
W 2 VR B 38 SO B RIS ST

(&% k]

[1] MUKHERJEE A,

chromosomal architectural HMGB proteins could be the

VASQUEZ K M. Targeting

next frontier in cancer therapy [J]. Cancer Res, 2020,
80(11): 2075-2082.

[2] NIUL R, YANG W L, DUAN L L, et al. Biological
functions and theranostic potential of HMGB family
members in human cancers [J]. Ther Adv Med Oncol,
2020, 12: 1758835920970850.

[3] HAN X, ZHONG S Y, ZHANG P N, et al
Identification of differentially expressed proteins and

clinicopathological significance of HMGB2 in cervical

cancer| J]. Clin Proteomics, 2021, 18(1): 2.

[4] FANG J, GE X H, XU W J, et al. Bioinformatics
analysis of the prognosis and biological significance of
HMGBI1, HMGB2, and HMGB3 in gastric cancer[ J].
J Cell Physiol, 2020, 235(4): 3438-3446.

[5] /bR, THHER, 7 K, 55 HMGB2JE [H 323k 0 &
P A8 i R 5 RN TS i s R (7], iRBUR 2 R
(B0, 2019, 40(3): 379-384.

[6] LIUW W, CHENG J. LINC00974 sponges miR-33a to
facilitate cell proliferation, invasion, and EMT of
ovarian cancer through HMGB2 upregulation [J]. Genet
Mol Biol, 2022, 45(1): €20210224.

[7] YUXC, LIUJB, TANG Q H, et al. Recent trends in
the incidence and survival of stage 1 liver cancer: a
surveillance, epidemiology, and end results analysis[J].
Ann Med, 2022, 54(1): 2785-2795.

(8] Mk HE, BhJTH, Lk S, v B OB T 0 & 45
(2022, 4t 50) [T ] R A ARG 2% 35, 2022, 38(8) = 1739-
1758.

[9] BENTLEY D R, DELOUKAS P, DUNHAM A, et al.
The physical maps for sequencing human chromosomes
1,6,9,10,13,20 and X [J]. Nature, 2001, 409(6822):
942-943.

[10] YUAN F, ZHAO Z T, JIA B, et al. TSN inhibits cell
proliferation, migration, invasion, and EMT through
regulating miR-874/HMGB2/B -catenin pathway in
gastric cancer[ J]. Neoplasma, 2020, 67(5): 1012-1021.

[11]KIM H K, KANG M A, KIM M S, et al
Transcriptional repression of high-mobility group box 2
by p21 in radiation-induced senescence [J]. Mol Cells,
2018, 41(4): 362-372.

[12] LT W, WANG Q X, FENG Q, et al. Oncogenic
KSHV-encoded interferon regulatory factor upregulates
HMGB2 and CMPKI1 expression to promote cell
invasion by disrupting a complex IncRNA-OIP5-AS1/
miR-218-5p network [J]. PLoS Pathog, 2019, 15(1):
e1007578.

[13] VOONG C K, GOODRICH J A, KUGEL J F.
Interactions of HMGB proteins with the genome and the
impact on disease[ J]. Biomolecules,2021,11(10):1451.

[14] SHIROUZU S,SUGITA N,CHOIJOOKHUU N, et al.
Pivotal role of High-Mobility Group Box 2 in ovarian
folliculogenesis and fertility [J]. J Ovarian Res, 2022,
15(1): 133.

[15] MORINAGA H, MUTA Y, TANAKA T, et al. High-
mobility group box 2 protein is essential for the early
phase of adipogenesis [J]. Biochem Biophys Res

Commun, 2021, 557: 97-103.



BUMLD, 4. R HMGB2 %A% R LM3 40 A b 52 -1 5 5% 4k i 4m i4 H B e AKT/mTOR-+ - 149

[16] YANG S C, YE Z Y, WANG Z, et al. High mobility
group box 2 modulates the progression of osteosarcoma
and is related with poor prognosis[J]. Ann Transl Med,
2020, 8(17): 1082.

[17]QIU X, LIU W, ZHENG Y F, et al. Identification of
HMGB2 associated with proliferation, invasion and
prognosis in lung adenocarcinoma via weighted gene
co-expression network analysis [J]. BMC Pulm Med,
2022, 22(1): 310.

[18] HE Z H, GUO F, HU X X, et al. Knockdown of
HMGB2 inhibits proliferation and invasion of renal tumor
cells via the p-38MAPK pathway [J]. Eur Rev Med
Pharmacol Sci, 2020, 24(9): 4729-4737.

[19] GAO K L, LI M, ZHANG K P. Imperatorin inhibits
the invasion and migration of breast cancer cells by
regulating HMGB2[J]. J Biol Regul Homeost Agents,
2021, 35(1): 227-230.

[20]LTY H, YINY L, HE Y, et al. SOSI regulates HCC
cell epithelial-mesenchymal transition via the PI3K/
AKT/mTOR pathway [J]. Biochem Biophys Res
Commun, 2022, 637: 161-169.

[21]YUN H E, HAN G H, KIM J, et al. NANOG
regulates epithelial-mesenchymal transition via AMPK/
mTOR signalling pathway in ovarian cancer SKOV-3
and A2780 cells[J]. J Cell Mol Med, 2022, 26 (20):
5277-5291.

[22] YUAN R, FAN Q M, LIANG X W, et al
Cucurbitacin B inhibits TGF- Bl-induced epithelial-
mesenchymal transition (EMT) in NSCLC through
regulating ROS and PI3K/Akt/mTOR pathways [J].
Chin Med, 2022, 17(1): 24.

[23]ZHU H, ZHAO N, JIANG M Z. Isovitexin attenuates
tumor growth in human colon cancer cells through the
modulation of apoptosis and epithelial-mesenchymal
transition via PI3K/Akt/mTOR signaling pathway [J].
Biochem Cell Biol, 2021, 99(6): 741-749.

[24]LUO X Y, CAO M D, GAO F, et al. YTHDF1
promotes hepatocellular carcinoma progression via
activating PI3K/AKT/mTOR signaling pathway and
inducing epithelial-mesenchymal transition [J]. Exp
Hematol Oncol, 2021, 10(1): 35.



