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The effect of daptomycin on the growth of osteosarcoma
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LM Z1(DAP20) .DAP 40 uM 41( DAP40) \DAP 80 pM 41 ( DAPSO) .BZ 50 nM
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Abstract; Objective
on the proliferation, apoptosis, and cell cycle of U266 [ U266B1 ] human
Methods U266 cells were divided
normal control group (NC group), DAP 20
uM group (DAP20), DAP 40 uM group (DAP40), DAP 80 uM group
(DAP80), BZ 50 nM group (BZ50), and DAP 80 pM + BZ 50 nM
group ( DAP80 + BZ50) . U266 cells were treated with varying
concentrations of DAP (0, 20, 40, and 80 wM), 50 nM bortezomib
(BZ), and combination of DAP (80 uM) plus BZ (50 nM). Effects

were assessed using cell counting kit —8 (CCK —8) assays, Western

To investigate the effects of daptomycin ( DAP)

multiple myeloma cells (U266 ) .

into the following groups;

blotting (WB) , flow cytometry, and quantitative real — time polymerase

chain reaction (qPCR) . Results At 24 h post —treatment: Cell
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viability rates were recorded as (97.13 +2.51)% , (96.80 £3.44)% , (85.48 +3.28)% , (81.56 +2.09)% ,
(60.78 £2.80)% , and (38.09 £2.09)% for DAP alone (0 —80 uM), BZ monotherapy, and combinatorial treatment,
respectively. Early apoptotic cell proportions measured via flow cytometry showed values of (7.50 +0.84 )% ,
(8.20+1.41)%, (9.07 £1.22)%, (13.14 £2.27)%, (14.51 £2.58)% , and (15.17 £1.87 )% across
groups. Proportions of cells in Gl phase were determined to be (33.40 + 1.48)%, (33.03+2.49)%,
(31.50 £1.40)% , (38.59 £1.54)% , (36.94 £1.13)% , and (39.43 £1.40)% . Relative expression levels of
ribosomal protein S19 ( RPS19) mRNA exhibited fold changes of 0.99 £0.09, 1.00 + 0. 14, 0.66 = 0.04,
0.61 £0.06, 0.55 £0.04, and 0. 53 =0. 07, while corresponding protein levels via WB analysis were 1. 08 £0. 05,
0.97 £0.03, 0.90 £0.02, 0.87 £0.04, 0.89 £0.04, and 0.57 +0.03. Statistically significant differences ( all
P <0.001) were observed in BZ50, DAP80, and their combination compared to DAP 0 uM group. Conclusion DAP

may exert its inhibitory effect on U266 cell proliferation and promote apoptosis by downregulating the expression of

RPS19. This study provides a potential therapeutic drug for the treatment of multiple myeloma.

Key words: daptomycin; myeloma cells; U266 cells; RPS19

Z RN B R (multiple myloma, MM) J2—Fh i 1L
PR 200 PO e 8 A R , o I VR AR G M R Y
15% ,FERRSE [ 58 MM et 1 10 1 s LV 3% 49
RS2 M IR 2SR O R A
B0 AE AR ThOBE AN 4 SF. IT AR Ok B R AR K
(bortezomib , BZ) Y| B2 fiie K HATT HE W) 55 8 245 1) 1o
PAK AT A R H AR 7 T B R 3 2 T MM Y
SPROAAF I (H e ia i, 2R # = R
K. BLAEN B — 2l 1 K SO YA PE MM
HIRITHETRTT AR ) 35% B S BRI T 4 H 1
LR N ], 3X 1 B BZ B A AR AP El Ak R T 2
PES . BRAh, BZ BN BN AR 22, i i
SR L 240 2 B S v 2 A2 2 B R
IB4E% R (daptomycin, DAP) R] DL 6] Jixs 40 g 114 48
5. DAP REfS 5 3R 40 M P iR A R 11 S19
(ribosomal protein S19,RPS19) 54, X A LR 965 40 it
Z MCF7 ( michigan cancer foundation cell line 7, MCF7)
0 e BT I 5 Rk RPS19 BEf% I 5 DAP 7
MCF7 Ui iy rak'® o ZElPRRETS H, DAP X s
AN DR SR B RRE I TROR T o eAh,
HAUTAE AL, DAP J2307 1 2 [CBH PR 3 5 2 Y
ARG ) A HOTEY . BT, KT asThE E R
MM [ IE R PRI, ABEFFEIE AL DAP X U266B1 A
Z kB BE I 40 M (U266 [ U266B1 ] human multiple
myeloma cells,U266) FIEZN , FFX HALHI A THRT

wRL IR E5FHE
1 %
MEERE A\ ka4 M U266, 1l B #IX

AT HARABRA A

im AR T DAP, MUK B 25 mg, 4 E.
95% , 3t 5 : C12949957 ; i 5 1 K ( bortezomib, BZ) ,
KA - AEH 25 mg, 4 .98% , L5 . C14486723 , 41
FI 1 i 22 s bR AR AR By A FR 23 7] 5 RPMI - 1640
BE IR G AF 3 (FBS) BT (HHZR 10U - mL™' +
HEFE R 100 g - mL™") 3400 [ SR DO M E AR
BRZF] . 2l RNA $REGRGR &, IRV - 3o
W o 0, 5 6 75 /4L N BE ( Annexin V- enhanced
green fluorescent protein /propidium iodide, Annexin
V — EGFP/PT) 2 g i T4 I 150) &, 25— 5% <DNA &
B & (T qPCR) #4900 3 650 A P HoR i
A R 7)o BrightCycle i ]2 & UDG J§ ) SYBR
Green SCINE 1 PCR TR WA RPS19 22 FofEHiiA,
Yty B iR AR v A IR IR R AR S
AR TR IR L, W BRI SR AEROR A

2§ CIB - 191C CO, {8 il 15 F% 4 , 5 1= K5 it
AR A s MIF - BGU - BP -2 (8] & 1 e,
I T B S G RL BARAT FRZ 7 7 il s NovoCyte 1030 i
ML, SRR A= 77 ;6100 ChemiScope Touch &
JEIGAL, b B AR A AR A R w7 i o
2 XLWHIE
2.1 #paEsE

U266 41 il 7 K5 3% T % 1% W Pi.10% FBS 1y
RPMI - 16405535250, F 37 C 5% CO, &4 F 5537,
B 1 d i 1 IR
2.2 @A

TR L 5 B 2 80% ~90% Je kAT /020, W&
6 > S5 4, 43 i) e 1E H O B2 (normal  control
group,NC) , BZ 50 nM #{ ( BZ50) ., DAP 20 pM #H
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(DAP20) . DAP 40 uM %1 ( DAP40) . DAP 80 uM 41
(DAP80) .DAP 80 M + BZ 50 nM 2 ( DAPSO + BZ50) .
2.3 it #K 7 & 8 ( cell counting kit 8, CCKS)
4R A Y 1A 2

WSO W 0 2B 1 Y U266 200 i, 18 %% 40 if vk ) &2
5 x10° 4>, 4L (96 fLAR) A 20 il & ¥ 90 L, JH
DAP J¢ BZ 403, I FH 56 A K5 97 B4 2 100 pL, B340
BE 8 A PATE AL, 96 FL AR & [l -FL i i 9l 12 £5 22
Y& V& ( phosphate buffered solution, PBS) , ¥ 35% 35 Al 75 55
FeA i 55 3% 24 .48 h (37 °C,5% CO,) . [ %Sl
A 10 pl CCK8 U], By SR ARAE G SR AR NI & 2 b,
FHBEBR N € 75 450 nm &E 1565 B, 32 IRA-FL 1Ot
AR . MR SCERLO ] i A yE T .
2.4 IR 5 BT A 4G T 2 ReLJE T F0 40 Ae FE) HA

HAE CCK8 J5 324 & #Y DAP A F 41 g Ay i 7]
24 h, PAEEYNAREEZE 5 x 10° 4 B FLINA 1.5 mL 41
MBS, 420 TS fLAR 45 T A XS 2 Y DAP J¢ BZ,
FALAE 2R AEANE 2 mL, FRHBE 8 M FATR
AL B R SRR A IR A TP R 97 48 h (37 C,5% CO,),
L1200 r - min~" 20> 5 min, WCEEANHL, ] PBS JEi%k
YUAE2 Y URAEAIME . A 500 WL (4 BRI 8 1 45 5 2%
WK EEQM, I 5 pL Annexin V - EGFP JE2] )5,
JIAS L PGSR IR A) & il kDG L SO 15 min; fill
A 400 pL IR 455 0Pl BRI fELh
HEAT i A M AL A A

AEPRJE A0 PBS YR 1 U, WAR 4, B0
J5, BBR B TEAN R H Im AR FR ST B T0% V3 L
500 L B F 4 Cid &l &, 3 681 r - min " B0
3 minFELEE,PBS {5k 1 ~3 8., M A RNase A/PI
PEE W 500 WL, 2 Yl e E 30 ~ 60 min J5 ]2
£ A SRS I 24 e ] 40
2.5 TEERHME N K ( quantitative polymerase
chain reaction, qPCR) #& 1l RPS19 EFE & LA
PRMEXRIEE

WCAE AL TS B 20 L 2. 47 R B AR A v Al
RNA 2 Bt ) & m9 38 B B 42 IS % i B R
(ribonucleic acid, RNA) . {# FI 58 —%% ¢DNA & i
F AT e 5%, 19 8] cDNA, I 5 £ #i B 1) cDNA
O , ik BrightCycle il 1% UDG fi#) SYBR
Green SZIH 5 B PCR IR A U W43 84T qPCR. H
T -3 — BEER I S0 ( glyceraldehyde — 3 — phosphate
dehydrogenase , GAPDH) N Z: 3L, i 2~ 22" &
RPS19 KL Ay AH X Rk & 519 )7 51 RPSI9 - F:
5’ — CGTCAGAGAAACGGCGTCAT -3’ ; RPS19 - R

5’ - TCCCTGAGGTGTCAGTTTGC - 3’ ; GAPDH - F.
5’ — GGTGTGAACCATGAGAAGTATGA -3’ ;GAPDH -R;
5’ —GAGTCCTTCCACGATACCAAAG -3’
2.6 %= B{RENiF ( Western blotting, WB) 3% & il
RPS19 87K F

LN e B A ZETE 5 x 10°4>, LI A 41 i
B2 mL, BRI, BB 8 AT AL,
B FMAER SR AE h 1537 24 h(37 °C,5% CO,) . 0K
ERARME 1) A HLTUE Hom A £ 2R R Lt % 96 ( phenyl-
methanesulfonyl fluoride , PMSF) i) f# ik , vK &2 ik
7,12 753 v+ min "' B0 10 min JFHCEWE . WA ERE
2,95 K 10 min fHE FZEME,10% + —hedk
R RGN B T s BT ¢ ( sodium dodecyl sulfate polyac-
rylamide gel electrophoresis,SDS - PAGE) /3B H 5,
2 B — M & M B ( polyvinylidene fluoride
membrane, PVDF ) i |, 5% 4= Ifil ¥& 1 & [ ( bovine
serum albumin, BSA) & M4 1 h J5, hin A RPS19
(1:1 0004 %) . GAPDH (1: 1 000 FLRJR) HLiAk,
4 CIFE SR RS , S ImAESL R =5 (1:2 500)
BAEHURH(1:2500) , F=IRIEE 1 h, RIS A
R AL A OGBS RO, ] Tmage T 70 AT & 21
RPS19 2 F AR RIE K.
3 GitFEscE

F SPSS 22. 0 kAT Ge it o b, R R O 22
S3HT LR AL ) 25 57

# X

1 PAP 3t U266 40 BTz & 2 49 5

CCK -8 Fr 45 R 7,24 h 48 h iy, 55 NC 414
FL#:, BZ50 ,DAP40 . DAPSO J% DAPSO + BZ50 4+ (¥
U266 A7 % 3R B T RE(H P <0.001) W& 1,

R AFTEFAR LS U266 AIHIER LA AL (x £5)
Table 1 Comparison of effects of daptomycin treatment on the cell

survival rate of U266 cells(x +s)

Group n 24 h Cell viability(% ) 48 h Cell viability( % )
NC 8 97.13 £2.51 110.19 +8.00

BZ50 8 60.78 £2.80 " * * 40.74 +6.56 " *
DAP20 8 96. 80 +3. 44 88.890+3.02***
DAP40 8 85.48 £3,28* * * 81.46 +1.90* * *
DAPSO 8 81.56 £2.09 " * * 74.45 £4.66" " *
DAP80 + BZ50 8 38.09 £2.09* ** 25.59 £2.40* "

NC :Normal control group; BZ50: Bortezo ( BZ) 50 wM group; DAP20;.
Daptomycin( DAP) 20 upM group; DAP40: DAP 40 uM group; DAPSO:
DAP 80 wM group; DAP80 + BZ50: DAP 80 uM + BZ 50 uM

group. Compared with NC group, “** P <0.001.
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Table 2 Comparison effects of daptomycin on early apoptosis and the cycle of U266 cells (x +s)
Grou n  Early apoptotic cell proportions( % Gl (% S(% G2( %
P Yy apop! prop
NC 8 7.50 £0. 84 33.40 £1.48 64.19 £0.85 2.48 +£0.48
BZ50 8 14.51 £2.58** * 36.94 £1.13*** 59.31 £0.36*** 4.16 £1.05**
DAP20 8 8.20 +1.41 33.03 £2.49 65.06 £0.55 2.58 +0. 64
DAP40 8 9.07 +1.22 31.50 £1.40 64.81 £1.52 4.20£1.54% %
DAPSO 8 13.14 £2.27" " * 38.59 £1.54" 56.75 £1.4"** 4.24 £0.93* "
DAP80 + BZ50 8 15. 17 £1.87*** 39.43 £1.40% % * 58.41£2.0"** 2.77 £0.97
Compared with NC group, *P <0.05, **P<0.01, ***P<0.001.
A B
S0 RMSD: 6.32 RMSD: 6.18 800y RMSD: 648
%G1:32.8 %G1:373 %G1:32.7
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200 % less G1: -2.46 200 % less G1:-2.72 200 % less G1:-2.43
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% less G1: -2.09 % less G1: -2.75 | Voless G1: -2.71
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Flow cytometry detection of the effect of daptomycin on cell cycle

A: NC group; B:BZ50 group; C:DAP20 group; D:DAP40 group; E: DAP80 group; F: DAP80 + BZ50 group.

2 DAP xf U266 40AET- R0

5 NC 414f H, BZ50 . DAPSO . DAP80 + BZ50 4
TR T A 4 %l 2 n (JP < 0. 001) |, L& 2,
3 DAP xF U266 20 At JE) HA B9 240

F1 NC ZH4H v, BZ50 .DAPS0O J% DAPSO + BZ50 4
M G1 A & Fe 34 2 2 5 n (34 P < 0.001) , DAPSO,
DAP80 + BZ50 41 4 s S M1 /5 Lk 34 & 2 i 2 (3
P <0.001), $iEHZ 425y 4b 31 U266 20 il 94 15 iy 76
Gl M, GI M4t it & b3 fim, S WA G2 Wi/, U266
4l DNA 5 BT DNA S fIAHX 80, W3 2 Al 1,
4 DAP 33 U266 4 A RPS19 RiE KT 500

RT - qPCR 1y 45 S W /< : NC 4 A [k, BZ50,
DAP40,DAP80 } BZ50 + DAPSO 4 i (1% T RSP19
mRNA 335 (¥ P <0.001 ), Western blot 4 % i

7, B & DAP Y B2 i34, RSP19 25 [ AH X 238 /K -
1E N %, DAP40 F1 DAPSO #1 H RSP19 & [ 4H %) %3k
K5 NC HAH ) B BRI (3 P <0.001) , L3 3
%ﬂ[zl 20

RSP19 16 kDa

GAPDH | SN SHEES SHES GHES s=—— om0 lD:
2 A PEEE RIS FERE Z 0 U266 4ifigH RSP19 #H
FIBHYFE R
Figure 2 Western blotting detection of the effect of daptomycin
on RSP19 protein expression in U266 cells

A - F refer to figure 1
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R3 KIER RN U266 4 RSP19 mRNA HIEE 5 AHXS
FIBANCFHI LR (% £ 5)
Table 3  Comparison of relative expression levels of RSP19 mR-

NA and protein in U266 cells treated with daptomycin(x +s)

Related expression of RPS19

Group n
Protein mRNA
NC 8 1.08 £0.05 0.99 £0.09
BZ50 8 0.89£0.04% " 0.55+0.04% "
DAP20 8 0.97 £0.03*** 1.00 +0. 14
DAP40 8 0.90 £0.02*** 0.66 +0.04% " *
DAP80 8 0.87 £0.04% " 0.61£0.06" **
DAP80 + BZ50 8 0.57 £0.03*** 0.53£0.07" "~

Compared with NC group, *** P <0.001.

oo

DAP 43 J By 13 2 LR i — A 15 5% R g i 1
FRAUS R IE RSB R A: R, HAT KR K A%
DFGERETER R IR L X R SR 22 R PR A
TEIVE R, T ELXE R 22 10 2 A, i R 4R TG PR ) 4
R ARIER TR v B 2 A 7 Bk s R R e 9] 4 A A
BRI BABSRTEE  YE 25 3185 DAP A 1
BATET A RE R EL b 55 328 A S Pk 0 PO A o X 8
2% R PHE 3 R S I 37 JR 4 114 9 AE R85 A A X Bl
Jik N8 1 45 B e T B 1) BB 3, DAP LA AR K1
i R

Pt 2 K B PR e, — S i R R A
PUEVER, FEAI 2 5 DAP 4345 F4 A8 {00 i) B K Bk
e A - F1 S BIFgTF W] RPS19 7E FL AR I 40 i 2 A gl
SR AN MR Rk T OE R R b R an et
GOTSBACHERZE " Fi] FF 3% 245 #1 s e i A0 125 0 038
414k, UESE DAP 5 A\ S0 Ak 45 5 i #E i RPS19, %
SRR AN Mk EL A e A K B AR R A
FLARFE ANk (MCFT) 4 AT RES5 RPS19 i 337K
A %, RPS19 AT HEJ&: DAP HUa 16 M i 25 ¥ 2 1A .
RPS19 b 0] Gg H A #Z (R 4h D) fig, 1 KONDOH 5§ 4%
18, RPS19 7e it 245 fi7y 983 40 il 22 P 19 235 7K F 5 F 1E
WSS S, Il R T T . AR
RIRIYE BE ) DAP(40 80 wM) 4b3E U266 4l 24 h J5,
M TG 7 5 2 RS, DAPSO 41 5 25 14 T 44 g
FIE T 0 40 L {8 U266 40 it & 2 B FE G
W, BHAS DNA £ 5 R DNA & i, 6 BH = vk JE 11
DAP A ) F# il U266 #9355 , fie F U266 4 iy

AT, DAP 5 BZ S AE I RCRBEH | . qPCR
F1 WB 45 Rt 28], DAP Fit BZ B¢ 4 /E i} RSP19
(19335 K- Hoxk BRA i 2 FAIG, 568 DAP Fi BZ Bk
A VE R AT LA 2 240 B O T, i 40 i R 399 BH W FE G
191, T RE A2 38 2 B AR RSP19 (1 3% 3K /K 52 8L .
I, FATTHE N DAP 5 BZ 45 1E AT g 2ok 1
il RPS19 T4 U266 & P IR 40 i 4= K, iX AT RE 2%
RGBT B PR SR A A R B

AW L ,BZ Fl DAP B4 Ak B8 T A Rt 4
HN B PREE U266 20 il i) 35 7 - fe gk LR T2, 2 5 Bk
BT RE M IR IR YT 22 S 1B AR B A ) S
P, X 2 W 25 25 R T BT PR A il e vp ik — 2D Y
Bk o
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