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[Abstract] Objective To explore the mechanism of ibrutinib on drug resistance diffuse large
B-cell lymphoma (DLBCL) cells. Methods DLBCL cell line was cultured with mesenchymal stem cells
(MSC), and DLBCL cells which migrated and adhered to MSC under microscope was counted. The
secretion of CXCL12 by MSC were measured by ELISA. The expression of CXCR4 on DLBCL cells were
measured by flow cytometry, HBL-1 cells were transfected with a CXCR4- lentivector. An Annexin V-
binding assay was used to detect the induction of apoptosis. Clonogenic growth of DLBCL cells was
evaluated on MethoCult media. Ibrutinib was injected into NOD/SCID mice, tumor growth was assessed

DOI:10.3760/cma.j.issn.0253-2727.2017.12.006

YR BT : 300060 KRR} A IR B B, 1 SR e s R = 25 s, T g Bl T AU S 00 38, RV B I IR = 2 A 5
(R0 SKFE H vk 2 s M R B T3 ; George Washington Cancer Center, Washington DC, United States(E. Sotomayor)

W{E1E# KIS Email : 18622221239@163.com



R IR 2285 2017 4F 12 H 55 38 455 1241 Chin J Hematol, December 2017, Vol. 38, No. 12

via caliper measurements every 3 days. Results MSC promoted migration and adhesion of DLBCL cells
to MSC. Ibrutinib inhibited migration and adhesion of DLBCL cells to MSC in a dose-dependent manner
(P <0.05). CXCL12 secreted by MSC and CXCR4 expressed on DLBCL cells could induce each other,
which upgraded the levels of secretion and expression. Ibrutinib could inhibit the secretion of CXCL12
(SUDHL10: 660 pg/ml vs 1 400 pg/ml, P =0.004; HBL-1: 720 pg/ml vs 1 490 pg/ml, P =0.018; DLBCL.:
850 pg/ml vs 1 450 pg/ml, P =0.004) and expression of CXCR4 (P < 0.05). When co-cultured with MSC,
the ratio of HBL-1 cells apoptosis in the group of control, mitoxantrone, ibrutinib, mitoxantrone+ibrutinib
were respectively 15.1% , 17.5% , 23.5% , 58.7% . After transfected with a CXCR4- lentivector and
overexpressed CXCR4, the ratios of HBL-1 cells apoptosis were 14.2%, 16.1%, 22.5%, 38.3% respectively.
The ratio of DLBCL cells apoptosis induced by mitoxantrone was lower when co-cultured with MSC
(P <0.05). But with the addition of ibrutinib, the ratio of apoptosis was increaed and it was similar to
cultivation without MSC, which suggested ibrutinib could inhibit drug- resistance induced by MSC. But
after transfected with a CXCR4- lentivector, the overexpression of CXCR4 was detected and the ratio of
apoptosis was significantly lower when co-cultured with MSC which demonstrated that ibrutinib inhibited
drug-resistance by inhibiting the expression of CXCR4. MSC enhanced lymphoma clonogenicity in vitro
and lymphoma cell growth in vivo. The number of colonies of control, MSC, Ibrutinib, MSC + Ibrutinib
were 11345, 205+4, 62+9, 123+3(2.5x10°%well, X+s), respectively. The tumor volume of NOD/SCID mice
were respectively 6 500, 17 000, 4 000, 10 000 mm?. lbrutinib inhibited lymphoma clonogenicity in vitro
and lymphoma cell growth in vitro. Conclusion Ibrutinib targeted the CXCL12/CXCR4 axis, inhibited
the expression of CXCR4 and inhibited MSC-mediated drug resistance. Ibrutinib also inhibited lymphoma
clonogenicity in vitro and lymphoma cell growth in vivo. These results provided a scientific rationality for
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relapsed/refractory DLBCL treatment with ibrutinib.
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MiltenyiBiotec 23w ™ it ) 43 1E bk T 20 MU R 25 ] o

1EH AN MSC >k H #& Bt 2015 4F 1 H 1] 2015 4
51 6 23 il T 40 B A AL, 2 0 Sk (2] 07 43
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B, P 0.2 pmol/L K6 B AT () 7 pmol/L 4K
R X G J5 () 2 ML E A T A0 B, P55 MSC s 77
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Ji (BEFL 2.5%10°) 5 MSC (4FFL 1x10°) I hs 5 ol sk
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Jfd CXCR4 ¥y 3% 35 7K F- B . /=5 T DLBCL 4 fifg .7l
SR s A B R Ab B , CXCR4 A 22 ik 7K 4 b 18
HIEBH RIS, 22 3 Se i L (P {3 < 0.05)
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B2 ELISAZKMKEEJE (IBN,5.0 umol/L) X K5 FEIH - B3 4 il CXCL12 ik A5
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SUDHL1041fE+MSC 41 98.40%2.35° 61.6021.20 7.68 0.005
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