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[ Abstract ] Background and purpose: The interaction of CXC motif chemokine receptor (CXCR) on the cell surface of multiple
myeloma (MM) with chemokines in the bone marrow microenvironment is involved in proliferation, survival and extramedullary

invasion of MM cells. Sinomenine derivative YL064 exerts its biological effects by targeting intracellular signaling regulators in
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MM cells. This study aimed to explore possible modulating and biological effects of sinomenine derivative YL064 on CXCR3 in
MM cells. Methods: The MM cell lines H929 and MM 1.S were used as in vitro models. H929-OE and MM 1.S-OE cells with stable
overexpression of CXCR3 were constructed with lentivirus vector. The effects of CXCR3 on clonal formation and migration of MM
cells were detected by clone spot formation and transwell migration assay. Meanwhile, flow cytometry was used to analyze apoptotic
rates of H929, H929-OE, MM1.S and MM1.S-OE cells treated with different concentrations of YL064. Furthermore, real-time
fluorescence quantitative polymerase chain reaction (RTFQ-PCR) and Western blot assay were applied to detect expression levels of
CXCR3 and its downstream signal regulators extracellular regulated protein kinase (ERK) and p-protein kinase B (p-AKT) in H929
and MM 1.S cells before and after the treatment with YL064. Results: The clonal formation rates of H929-OE and MM1.S-OE cells
with CXCR3 overexpression reached to 81.33%+5.79% and 73.00%+4.90%, which were significantly higher compared with H929
(58.33%+3.30%) and MM1.S cells (41.00%3.14%). The migration proportion of H929-OE and MM1.S-OE cells were 7.90%+0.81%
and 23.00%=+1.63%, which were significantly higher compared with H929 (4.63%+0.37%) and MM1.S cells (14.63%=+1.04%). After
treatment with YL064, the apoptotic rates of H929-OE and MM1.S-OE cells were 29.80%+0.30% and 14.20%+0.26%, which were
lower than those of H929 (33.40%+0.25%) and MML.S cells (21.60%+0.21%). It was also shown that YL064 could reduce clonal
formation and migration, inhibit CXCR3 gene transcription and downregulate expressions of CXCR3, ERK and AKT in H929 and
MML.S cells. Conclusions: CXCR3 might promote proliferation and invasion of MM cells. Sinomenine derivative YL064 could
downregulate expressions of CXCR3 and its downstream signal regulators in MM cells, reduce abilities of clonal formation and
migration, and induce apoptosis.
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FITC, RAJGHEOEET 15 min, FAIAS pLifk
BE ( propidium iodide, PI) , #EIEE3 min,
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Costar/A F] ) HFATRIMZZERIER M & . MMAH
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FREW G ER (g E U EY R A R
N o BPRIRAE S R RN O B 6 FL
M, BEA37 CHEEZE LT 000 X g#5.0090 min
BELL1 500 r/mings .02 WS IRR R . B0
FG YRR BN, K5 6 FLARUBCA NI 15 75 46 4k 22
B34 h, K05 L4600 t/mini 05 min.O 4
LANML, TEHOHTELIRPMI-164035 5755, 48 hJ5
PRGBS D, H92941 il X MM 1. S4H it 43 1] 4%
SHI8 pg/mL B B i A WL B 25 1 156 5 Y i 2D
(AR I KRG %, R i i — 358 43 4 e R
Western blotiriiF i ik F1%5 2 41 N CXCR3 %R
EESSZN 1/
1.9 SritZ4ahiE

THEFRIX s8R, wEIER . 8%
SR T A L AR R] L BCR H] Ordinary one-way
ANOVAK:S: . P<0.05HZERALIT¥E L. 4t

1153815 Fi GraphPad. Prism 9.0/ A

2 ¢ B

2.1 MMZBRECXCR3FRIZSMMEFH KK 4> HIF0
SFEEREX

K F Western blotk il CXCR37EMM4H il &
H929., MM1.S. OPM-2HIRPMI-82264H fifi ()3
ik, ZEREH, MM ECXCRIEH (KE
1A) . JEiFUCSC XenafE4 s HTCXCR3FKA 5MM
BETG R, 458K, CXCRIFXKF-5MM
B EAAR (overall survival, OS) FA7EAHI:,
HCXCR3E A4 (n=212) tHIt, CXCR3EHE
B (n=214) FIMMEFOSEEFEAL (P=0.000
51, WIB) . Zr#re 5N RKiE (Gene
Expression Omnibus, GEO ) a4 5 E 4 GSE6477
HMMEBFEIRIARbRA . 4558 Bn, B AR
F CXCR3F HFIA /K- 3 1 T2 SR A s e
GIEEREE H IMUAE B (P=0.023, KE1C) .
2.2 it FRIAXCXCRIREFHMMHYFEIT RS FNiGTE

I 1808 B A B F A CXCR3 MM 4H
Jit, >R FWestern blot#:llH929-OEfIMM1.S-OE
Y CXCR3IT FKIRZFE (E2A ) o Transwell
TR Ron, SXTHEAMMmTERE R (HI29 K
4.63%+0.37%, MM1.SH14.63%+1.04% ) #
e, i #RiIkCXCR3AYHI29-OEFIMMI1.S-OE4H jifs
TR (H929-OEH47.90%+0.81%, MMI1.S-OE
423.00%+1.63% ) BRI E (K2B) o [FAT,
BRER e P M SRR AR, i, 3 IR CXCR3
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Fig. 1 Expression of CXCR3 in MM cells and its relationship with clinical stage and survival of MM patients

A: Expression level of CXCR3 in MM cells was detected by Western blot; B: Kaplan-Meier survival analysis of the correlation between CXCR3
expression levels and overall survival of MM patients was performed in an online database; C: Relationship between CXCR3 expression and clinical

stage was analyzed using the GEO database.
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Fig. 2 Effects of CXCR3 overexpression on migration and clonal formation of MM cells

A: Transfection efficiency of CXCR3 overexpression plasmid in H929-OE and MM 1.S-OE cells was examined by Western blot; B: Effect of CXCR3
overexpression on migration of MM cells was assessed by transwell assay; C: Effects of CXCR3 overexpression on MM cells migration was assessed

by clone spot formation assay. " : P<<0.01, compared to NC group;

2.4 YLO64THMMZEfA ZCXCR3% R KX
K TR MM B A =
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T, [FABTCXCR3 T FF 5 i T8 i 5 4+
ERK1/2F1p-AKT&H FH/K U MR (E3B) ;
A, Annexin- V/PTXL 7 3 20 AR A A I 41 At

" P<<0.001, compared to NC group.
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ZZHH929FIMM 1. S 4 Jfd PN T 4H 5¢ 25 FH PARPYY
KAV RITIIE (K3B)
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1 FI5CXCR3H929-OF HIMM1.S-OE4iifif]
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YLO644bFH24 h, it 240 A I A48 e ] T 3R 11
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ZEH R H929 MMM 1. S 40 It I T 3 43 51 3 3] FACXCR3ATHI29-OEHIMMI.S-OFZHLH TR [5AIE,
33.40%+0.25%F121.60%+021%, S5, i3k A3 1429.80%0.30%H114.2%+0.26% ([&4)

F1  YLO64F1AMGA4873FMMZH A 5 BE 72 R FA AT 75 B 24010
Tab.1 Effects of YL064 and AMG487 on clonal formation and migration of MM cells
Number of H929 MMI.S
Group
samples Colony forming efficiency/%  Migration rate/% Colony forming efficiency/%  Migration rate/%
Control 3 58.33%+3.30 4.63+0.37 41.00£3.14 14.63+1.03
AMG487 3 18.00+£2.94™ 3.5840.06"" 17.33+£2.05™ 7.43+0.17
YLO064 3 10.00£3.27" 2.1940.20™" 10.67+£2.49" 6.194£0.20"

The treatment concentrations of AMG487 and YL064 were 10 ng/L and 10 pmol/L, respectively. : P<<0.05, compared with control group; : P<<0.01,
compared with control group;”" : P<<0.001, compared with control group.
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Fig.3 Effects of YL064 on expression of CXCR3 and signal pathway regulation of MM cells

A: Effects of YL064 on CXCR3 expression in H929 and MMI1.S cells detected by RTFQ-PCR; ™": P<<0.01, compared with the control group; B:
Effects of YL064 on CXCR3 pathway expression in H929 and MM1.S cells detected by Western blot; C: Apoptosis rate of H929 and MM1.S cells
treated with different concentrations of YL064 detected by flow cytometry.
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Fig. 4 Effects of CXCR3 overexpression on YL064 inducing apoptosis in MM cell

The apoptosis rates of H929-OE and MM 1.S-OE cells treated with 10 umol YL064 were lower than those of H929 and MML.S cells.
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