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[Abstract] Obijective To clarify the effects of bortezomib combined with or without siramesine
on the proliferation of multiple myeloma cell lines, the expression changes of transcription factor EBC
(TFEB) nuclear translocation and the level of autophagy, and to provide basis for further exploring the
regulation mechanism of transcription factor TFEB on autophagy. Methods The multiple myeloma cell
lines RPMI8226 and U266 were cultured in vitro, and the multiple myeloma cells were treated with a
certain concentration of bortezomib and siramesine. The changes of cell proliferation inhibition were
detected by CCK-8 method. Real time PCR and Western blot were used to detect the relative expression of
TFEB, autophagy- related factor LC3B, Beclinl, p62, LAMP1 mRNA and protein. Results As the
concentration of bortezomib increased and the duration of action increased, the proliferation inhibition rates
of the two cell lines gradually increased (P <0.05). The combination of the two drugs has a synergistic
inhibitory effect on the proliferation of the above-mentioned multiple myeloma cell lines (P <0.05). In the
blank control group, single drug group, and combination drug group, the relative expression of TFEB
mRNA and protein in the cytoplasm decreased sequentially (P <0.05), and the relative expression of
TFEB mRNA and protein in the nucleus increased sequentially (P <0.05). The relative expression of
autophagy- related factors LC3B, Beclinl, LAMP1 mRNA and protein increased sequentially, and the
relative expression of p62 mRNA and protein decreased sequentially (P <0.05). Conclusion Bortezomib
and siramesine can synergistically inhibit the growth of multiple myeloma cells, which is related to the
increased autophagy expression in multiple myeloma cell lines and the expression of TFEB with nuclear
translocation is also enhanced.
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BEAEVE T A 3K 3] — i B I W foff i il A R
2 BEOK T, S B0 MK ff BB TS AR
IR 5V R SERTI G AE T MM da Lk, UL
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1. AHRFFIE ] : RPMI8226 & U266 4 ifl It 1 |-
T A T R AR Y B 2GR AT FRA D A4
K (A% 5 moli, %15 S1013) Il [ 3 [ Selleck 23
) , Siramesine fumarate salt ( ¥ #% 25mg/ , & 5
SML0976) Il [ 3 [# Sigma 23 ®) . f¥i A LC3B.
Beclin-1.LAMP1 . p62 . TFEB B 72 B4 1A Il [ 9% [
Abcam > H] , B8 R S AR 3R U S A
1 BestBio A= ¥ 45 BR 2 &l , TRIzol i 7] g A & [#
Invitrogen 23w, % SR & K g1 W34 o 36
Invitrogen 23 & /7 it o B-actin B b B Hi 44 Sy 55
Santa Cruz Biotechnlogy 7 &) 7= i , 470 S —Hill A
EE KPLA A, ST 5E i PCRAY A 32 [ Invitrogen

2 EE i, DYY-6C - UK AL S — AR A
[{R/AEIT RS

2. A ffLEE 3% . RPMI8226 J U266 41 it 1 47 T+ &
%5 % (100 U/ml) EE % 2 (100 g/ml) .10% Jifi 2 i
1 ) RPMI 1640 15 5= 38 mh | & T A1 BE .37 .
5% CO I T4 h i AL AR IS 7 , O A= 4 91 4 i
HT a8,

3. CCK-8 1Al A [7] 245 4 %of 40 14 B 114 522 i)«
BB K20, D) 8% 10%FL Y 25 BE F R T 96 £L
M P, S 56 4 R e R 1 R4 K (36,9,
12 nmol/L) . PG 7353571 (0.5, 1.0 umol/L) Kz LA - 1 Fh
254, X A ZH LI RPMI1640 5¢ 4 45 R L 25
BT 37 CHEFRAF SR FRAR N B (W), BEAL A 10
CCK-8 ¥ W (i ey £E i), K 96 LR T 37 C
KA E 2 h5 B TR I HAE 450 nm
b G B (A) 5T ST 5 A0 1 A 0 R
(%) = (Ac-As)/(Ac-Ab) x100% ; As: SZH 4H (254
2 pl 209 98 ul .CCK-8 10 pl) , Ac: X B 2H (41
Jif B % 100 wl . CCK-8 10 pl) , Ab: 25 [ 4 (15 3% 3k
100 ul .CCK-8 10 pl)

4. B 1 S RNA R HR IR A 45 4 20 B, o7 FH A%
M R P B IR 6 4 i) i B 5 2K 11 S5 A%
HEH, FIH PARIS Kit 4% iz 40 Ak 3 5 & $ U4 S2 56
ZH 20 A LT RNA FIAZ RNA.

5. Western blot 725 46 10 £ it 42 01 41 ffd 5 LC3B
Beclin-1.LAMP1 . p62 . TFEB & iy 1k i . 5256
43 R B AL B A4 K (6 nmol/L) 41 | VP 7 38 BT
(1 pmol/L) ZH F il 2 A K (6 nmol/L) 5 V4 4. 3& ¥
(1 pmol/L)BRA 4. WA AN, FHALZIP R 2
i Y0 2 fire 4 MO i R BB B 1 B, v ek R
(BCA) VAN 7 6 IV B . HU50 pg 25 1117120 g/l
50 g/L SDS 5 [N I Mot g 456 e L Uk, HL 5% F% 2 PVDF
JEE 1=, FH 50 o/ L I RE WA 5 =5 W3 P 2 h S A
Pt LC3B (Hi B & ok 1:5000) . Beclin-1 (i B
J& 4 1:5000) \ LAMPL (i B4 & >4 1:5000) | p62
(Fii B B Ay 1:5000) , TFEB (£ Ji A% 11400 ifd 55 ,
PR 1:1000) —H1 , 4 CHEAR TR, 215 T YEIR
3R IMABRAR L F AL W B bR I A B S =T (R BE
WeRE A 1:10 000) 0% F 2 h, 296 F BRI, B fb2i &0t
BRI R, =, R R G T



A eE R 2021 4E 5 A5 4245551 Chin J Hematol, May 2021, Vol. 42, No. 5 -409-

FZ kK600, LA LC3B . Beclin-1,LAMP1.p62 . TFEB
(40 A% AN 40 M 5 ) 5 B-actin 5 GAPDH 454 1Y A{E
Fb{E e/ LC3B . Beclin-1 . LAMP1 .p62 . TFEB (4l fifl
RN AR5 ) 25 A A X 2R 7K o

6. S B % 2 PCR % £ Il LC3B. Beclin- 1,
LAMPL ., p62 , TFEB ( 4f g 4 Fl 40 i i ) i) mRNA 2
KK . S 4320 [W] Western blot 72, 3% 5% 24 h 5 Ik
LML, H TRIZol P2 OB HEHUE RNA 44 I8 S 5
R AU 4 i cDNA, LA cDNA SRR , 43 1)
I H Ay 3L H LC3B . Beclin-1, LAMP1 . p62 5| #) Fil N
S B-actin 514, H iYL TFEB 514 F1 1 2 5
GAPDH 5%t B i Beitt A 74 3, e e i A8
PR B K S AEAR S TR 22 0 A T R SR CH e,
PL2- oo AR gh R . £ ETF 51T SR 1,

7. Giitof b 3 . R ) SPSS 19.0 # 4k A7 58t
SEOMAT TR FORE DL R bR i 22 4R, CCK-8 525
2E WAT LK IR U KG 56 . Western blot 1 52 B 52
PCR S 86 45 J A7 B K 38 Jr 22430, LSD-t 154740
] FLH, P <0.05 22 R A g it e Lo MZhikG
VE AR N BT PRsE Tk

& R

— CCK-8 A A A [ 245 49 XoT 4 K6 B 11%) 52 W]

1. B0 B A7 oK X MM 4 i 36 1 A 2 2 3.6
9 . 12 nmol/L iAok Ak #E RPMI18226 F1 U266 4 i
PR 6.12.24 h J5 4 i 38 GE A 28 W3R 2 .3, 45 SR ik
7, BRTEZA AL 2R U266 H il oK R B2 6 nmol/L By AN
[/ FH s [R] S5 i R o W] A2 4k (P > 0.05) 41,
Wit o R P oK W i 348 him B Ak 38 ) S 4, T 1 4 A

F [ S BEA ] R A = (P < 0.001) , 8RR fe K %ot
MM 4 25 435 B 4V P S P TR e AR

%1 Beclin-1.LC3B.p62.LAMP1, TFEB,GAPDH 5| ¥ ¥

G A7 e BER /N
T B
¥ 51975
K/ (bp)
Beclinl i 5-CCAGATGCGTTATGCCCAGAC-3' 149
T 5-CATTCCATTCCACGGGGAACAC-3'
LC3B  Iif 5-AGTTGGCAAACGCAGGGTA-3' 80

i 5- TTAGGAGTCAGGGACCTTCAGCA-3'

p62 Fii75'-ACATAGCTTGCCTAATGGCTTTCAC-3' 143
i 5-CCTGCCTGCTGACAACACCTA-3

LAMP1 |-3i#5-CACGTTACAGCGTCCAGCTCA-3 184
Ti#5-AGCGTTACGGTCACGTTGTTCA-3'

TFEB  Lii#5-GGCAACAGTGCTCCCAATAG-3' 138
T 7 5'-GCATCTGCATTTCAGGATTGATG-3'

GAPDH |ii#5-GCACCGTCAAGGCTGAGAAC-3' 138
T 5-TGGTGAAGACGCCAGTGGA -3/

2. HZGERA T MM 4 6 P A 52 < 9 259 LA
AN FE R FE A VE F T MM 4TI &R 24 h, 384
il L2 4 5. N MR Z AT IR vk B i 2
WA VE R, FRATT & BRI 2 K FNG 7 S 8 K F T 1
& MM 24 PR 1) 14 56 P [ 40 4 4 (P < 0.001)
($6.7). AWEFHWE, FRATEEH 6 nmol/L i
K1 pumol/L P IEHIEI 24 h I T IR 25545

T SEHE i PCR R Western blot 320 Hr il E:
ek PEHLSEHT S 2B 6T RPMI8226 Fil U266 4
AR 11 W5 A O PRl mRINA R [ 2234 19 5400

F2 CCK-8ILHMMIAN [FIvR BE B AAOK AL B RPMI8226 4 B [ AN [H] B} [A] BE A i1l %2 ( % , Xts) (BRI 5B AL, LI TR 31K)

N TR AR YR B (nmol/L)

1 FHsF ] 3 5 s o P
6h 1.000.12 3.42+0.01 5.40+0.36 9.40+0.17 <0.001
12h 2.30+0.96 4.17+0.04 10.19+0.04 14.51+0.07 <0.001
24 h 6.49+0.03 12.75+0.07 17.93+0.04 29.56+0.01 <0.001
PfH <0.001 <0.001 <0.001 <0.001

&3 CCK-8IEMGINA ] FE WP A K Ab 3 U266 21/ AN [ i (] SFAI ) 23 ( %, xks) (R4 B 5L, SEBEE 5 3 00)

N R4 vk BE (nmol/L)

1 I 3 5 s o Pf
6h 1.10+0.06 7.06+0.36 14.40+0.40 15.91+0.01 <0.001
12h 2.00+0.56 10.90+3.34 16.11+0.35 20.03+0.71 <0.001
24 h 7.14+0.12 13.62+3.09 20.05+0.03 33.43+0.11 <0.001
PlE <0.001 0.283 <0.001 <0.001
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R4 CCK-8 VLK A [ e 5 A5 42 2K k45 W 7 5% 3 Ak B
RPMI8226 41l ffd 24 h [F 38 54 1l K (% , Xxs) (£F 41 1%
5AEFL, LR EE 3IK)

VEH R B BPR f7 K v B (nmol/L)
(pmol/L) 3 6 9 12
0.5 14.52+0.03 26.11+0.03 31.15+0.78 41.830.04
1.0 25.47+0.03 33.56£0.01 38.22+0.03 50.29+0.09

RS CCK-8 LA M AS [a] e J& MR A4 A B 45 P4 7 56 3 Ak B
U266 21 il 24 h (3 FE AN IR (%, xxs) (BR4 % 5~
fL, 52 A 37%)

PO B W Aok e B (nmol/L)

(pmol/L) 3 6 9 12
0.5 19.4440.20 30.69+0.27 34.15+0.27 46.23+0.01
1.0 25.38+0.06 35.38+0.25 40.52+0.45 55.47+0.03

F6  AN[EIR IR ARG PE R 9B AL B RPMI8226 41 fif
24 h XA FE R (4 19 PR 2 AT RIS 22 45 51

Ty 2 K5 Bz AmEE ¥y FE PE

K (A) 2112.21 3 704.07 8980.02 <0.001

PUHIEH(B) 431.80 1 431.80 5507.38 <0.001

ZHAEH (AXB) 13.71 3 457 5829 <0.001

R 1.254 16  0.078 - -

At 28 133.07 24 - - -
T - T

1. IR Fe K B 25 % MM 40 IR A IR DG IR 1
MRNA F1EE 235 (1520 - 844K (6 nmol/L) 4b
FH RPMI8226 F11 U266 il ii ik 24 h )5 , 5 %] B4 L
B, B A oK 41 B W AH G R LC3B. Beclin- 1.,
LAMP1 () mRNA Fl & [ 3 i5 K F L F, p62 11y
MRNA I 12 35 KT B, BV 44K vl 4 ik
RPMI18226 F1 U266 4 itk H Wi kg m (K1~ 3),

B o mm 4L
T om KA
8k — WIEVESS )
i = A
=
#®
' 4} b
E bd
2F b
0 o
Beclin-1 LC3B p62 LAMP-1

I AR 5 R

RO R AAOR A VG 30 Ab B U266 41 it 24 h
el HA FE R M 4 T TR 2 M TR ey 22485

T 2 AR BEETFM ARE ¥hHF O OFE PlE

K (A) 2494.47 3 831.49 172404 <0.001

PERISEH(B) 258.14 1 25814 5352.28 <0.001

ZHAEH (A%B) 16.65 3 555 115.09 <0.001

iR 0.770 16 0.048 - -

At 33713.68 24 - - -
e — TR

2. WA KR BRA5 PE 7 58 6 MM 48 g bk A 5
FHOC R F mRNA FIER 1R 12 m A A4
P2 b A, A WA O K F LC3B  Beclin-1 ,LAMP1
() MRNA FI&E [ =519, p62 1Y) mRNA FildE 14
N FRE, SA R ERA S TEE X (P <0.05), B
PRS2 HAC G [ R A 3 (K11~ 3),

= SERYE & PCR i1 Western blot 243 #r i1 &4/
K PRGBS M 25 BB 6 RPMI8226 A1 U266 4 Jifd
R 4 i 4% 1 40 i 5 oh TFEB mRNA FlEE (3235 1
Al

1. AR AR A B 25 %F MM 20 it Ak 40 i A% RN 448 i
J5z H TFEB mRNA il 8 [ 3R 35 1Y 52 W < 08 14 oK
(6 nmo/L) &b ¥ RPM18226 1 U266 4 it t5 24 h ) ,
523 U0 BRATL B , B 1A K 21 TREB 78 41 i Ji
(k0 TR AR i Fe ik & Lot 4l e
WA G FE (P <0.05) , B K ol {2
RPMI18226 Fi1U266 #fiffitk TFEB %% (K14 ~6)

2. TR A R R 5 PE 7 558 6 MM 41 e ok 248 e
R RN 20 5 v TFEB mRNA FIE 12835 1 5200 « 156
A 2540 5 B2 4 L4k, TFEB 78 40 i J5 b il 263K
MR IR R s T AR R 2 R A
Giiter i L (P<0.05), RIPE 25 16 & nl iff — 25 42 iff
RPMI18226 11 U266 Zififitk TFEB #4474 (<[4 ~ 6),

B, mm w4l
o oK A b

gF = THRIEHA ]

i) o A A

X et

® bd

E 4} -

i kS
2+ I 2

LAMP-1

Beclin-1  LC3B p62
H WA 5% A

SCIGTE A 3 ST REZIAH L ,°P < 0.05,°P < 0.001; S5 H:A FIZG 41 L, °P < 0.05, °P < 0.001
B 1 S2mbiE i PCR AN [l 25 By 4L B RPMI8226 (A ) Fl1 U266 (B ) 411 Jifd 22 24 h X [ WEkH 56 X 1~ 18 52
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A

1 2 3 4 Mr
(x10°)

LiEROESEN T
N

X BB 2H

W e KA
[iEvES )
A 24
b.d -

Beclin-1

p62
Sl PN

A LA IREH 2 IR/ K A 5 3: VL IEHT AL s 4. W& I 2545 B S0 T B 3900 A IRAH AR 1L, *P < 0.05,°P < 0.001; SHkG 2G4 AH L P <

0.05,°P <0.001

2 Western blot K IAS ) 25440 B RPMI8226 41t 55 24 h [ AT G K 125 1 ek 5407 (A) FIER AR Feak it (B)

A 1 2 3 4 Mr
(x10%)

B

Ly

iERIEd

=3 SR
& e KA
[iEvES )

o
=
=3 s A

b
H
H
-

Beclin-1 LC3B p62

Sl EPNISER

AL R 2 PR (oK 45 3 VU S BT A 5 4 65 2545 B 9200 TR &2 30K A MRZHAH 1L ,°P < 0.05,°P < 0.001; 513 JHEG 4L AH LE , °P <

0.05,P <0.001

B3  Western blot BAG A [Fl 254 4 FH U266 4 22 24 h [ W AH 06 B8 1 3238 450 (A) AR [N 326 5 (B)

A

4r e R4
o KA

3k CEhES i .
i) o
)
i
=<
=

ar mm X EA
o ] E AR b
i = pnEnd L
e e A 2
B a
g 2t b,d
=
1 -
0

J 5 J%

ST 3V SN IR, °P < 0.05,°P < 0.001; SIS HIZE4MI L, °P < 0.05,“P < 0.001
B4 SfE i PCREEH IS [F 245 My Ak B RPMIB226 (A) #1 U266 (B ) 41l £ 24 h X405 4l iZ#% TFEB mRNA 23K [ 520

W ®

MM JE 28K B ik L 240 P 00 G P e, Ay
A PR B [ G A BR AR 1 O R A i R LB
B RIS O E SR I LARR  BEE B
il P10 24 590 4555 2 25 9 TR) E, MM BRRE 7 A 1
PR AYHEE 7 R 2 (8 22 B B R M I

A, MM AT L 2R GERI RS W RO R R A

P 2 A 200 ] T e A R [l AR ] 40 i P
SEAR ML AR R o B R XA A SR RE
A4Es A B . HATHTIERM, A
ATRUEAE T, —J5 T F W] USSR N Z R iy
T bR AN AE f A AL, IR B 4R 40 AR S BURSCR 5 55
— 75 1T, G B AT S B M R A R AL
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TFEB

GAPDH

TFEB

Histone H3

B
15F =3 R
o KA
= PR ST
o A HAA
a _a
0

) ol

AT NI 5 2 DA K 45 3. U380 4 4 - BB 25 40 ; GADPH « H il i -3- i 12 i Ui 1M 2 5 Histone H3: 414K 11 H3 N % ;B SLIG

53U 5XT ML ,*P < 0.001; HBES FHZG2H A L, *P < 0.001

5 Western blot BTN [F125 M40 B RPMI8226 2 fifl % 24 h TFEB 21t )it . A0 A% 4 11 263k 455 (A) AR (A AN 55 (B)

A
Mr 1 2 3 4
(x10%)
57 TFEB
a5
35 GAPDH
1 2 3 4
57 TFEB
A%
35 Histone H3

B
[— PO iicaE
15 L IR S
= PR
3 A A
“ .
o
=y
=

U H A%

AL NI 5 2 A K 45 3. PH RS0 4 4 - BB 25 4 ; GADPH « H il i -3- Wi 2 i U 1M 5 5 Histone H3: 414K 11 H3 N % B LG

523U SN ML ,*P < 0.001; 5B 25 2H A 1L, *P < 0.001

El6 Western blot iEASMAS ] 254740 B U266 4l 25 24 h A0AE)S A0AEAZ FF TFEB 25 (#8545 (A) FIER AT ik 7 (B)

77, Hifr, LC3B.Becline-1.p62.LAMP-1 4} 5| 2
5 AW i AR WA SCGE A R PO AR BRAE
a1z B e F 95 7K F-

TFEB J2 /N IR B3 AH OC i 5 P R L I 2
— S0 SR BFST 3 TFEB 51 B A= i K 1
RREYI™, TFEB X [ W AR A4 I8 5 Mg A e
PERYHEAN . FEARIR% T, TFEB i#% CLEAR [ 2% %&
(FRIE, I BRI SRR A L T 4 L ) W5 R i i
TRFHSCIL R 2235  JH 19 240 AR SCHEIA TS . TFEB
(A% e FRAR R B I F WK E s S 5 T
PRI R R TS G

TR A K 1 32 AR LA Ry 5 5 1 10 1) 26S
TR A 0500 40 A% PR 7 NF-xB 41 il B (1eB)
IR A o BE A 9T RO IR, Bk B 22 () F 5% 26 1A
NF-xB 5 H WA IR ™, o T 4678 TFEB XA
WG 7 AL, A BF 5 7E 80 fA oKk 5 3 TFEB /KF
AR SER L R T B W IR K

FRATTHEAS ] v B 1) B2 A4 KA F T MM 4 i
PRAN [ BSF [1], A BBt 05 A O e 32 T 34 o B Ak 341

I [B] (18 42 K, 19 200 L 2R 1% 48 B0 000 o 23R 30 v 48 1
FRATT 3% B BE R 6 nmol/L [ B 44 2K Ak B MM 41
1% 24 h, 255 o, 528 U RALAH L, iR fA ok
ZH AN A% TFEB mRNA Fl4E () 2 ik f i n , 2
Jif 5 H B 3 Ak R D . WA & T LC3B.,
Beclin-1,LAMPL (/)35 T , p62 Y 35 T F , il
BAOKRARIET MM ZH MO kk B Wi 2R35, 5 Vogl 4
IRFSE —2L .

SR, IR A4 K AN BRI i 24 42 1)+ B
MM AT IR PR . A BT PE hr 2882 —
Flio-2 SZ RSB, SWIVE BT ImAR 2 N FH T IG IR,
Bt FHUIARYE R fdom st 37 . T AF R BFIT R
AH DR 3 A A T A 1% 3 375 e A Tl A
P B T AR B AE T, TR B bR A
TR FRATT A BB P4 7 58 B B 5 38 5 T I A
Ifethiil TFEB R 2 o7, BEAIR A W2k , 1 12 =
etk KA MM B

A GE N AT PR35 52 56 7k 43 BT S L 6
TR A K I A5 IO FE X 44T L 3854 5 S SV T &%
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JE R A FHZG R MM 20 A i 184 5 2 91 A T ]
THIVER o At — DR A M 3 v i A AL
FArT 53 A FE PRV RN 2R K 9E T R A R B
BEANIES PUHLSE T MM 2l bk TFEB 263k 7K &
H BRI ARSI . 455 WoR, 52 A i,
A 2G4 A WgER kit — 00 | LR & AR (o
1) TFEB ik it — 03 £ | 5 F AT 100 91 A9 45 A A
o ATREAT AN SR« OISy SOk v B 21 02 A
KT MM 21 L W 3 35 31 22 256 02 10 K Tif
AN RLRR , T ASHIE 2 0L FH AR i 25 40 Ak | 1875 #4)
AP oK T 245 20 AR S A T 1E— 20 0F 5% s @ VEHL S8
PIVE LRI RR e — 20 58 3  VE R e 53 1 MM
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