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B7-H3 silencing inhibits human hematological malignancy xenograft tumor tumori-
genesis and metastasis in nude mice
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ABSTRACT Objective:To investigate the effect and mechanism of targeted B7-H3 gene silencing on the
tumorigenesis and metastasis of human hematological malignancy xenograft tumor in nude mice.
Methods: Real-time fluorogentic quantitative PCR ( qPCR) and flow cytometry ( FCM) were used to de-
tect the expression of B7-H3 in 13 strains of malignant hematologic cells. Then, U937, Maver and Z138
cells which expressed high level of B7-H3 were screened out. Targeted B7-H3 knockdown in U937, Ma-
ver and Z138 was performed by lentivirus transduction and the effect of B7-H3 silencing in stable cell
lines was tested by qPCR and FCM. Injecting the nine groups subcutaneously into the nude mice to estab-
lish xenograft models after dividing the U937, Maver and Z138 into non-infected control group (CON) ,
B7-H3 knockdown group (KD) and negative non-targeted control infected group (NC) ,respectively, for
detecting the tumorigenicity and metastasis in vivo. Furthermore, the expression of Ki-67 in xenograft
tumors was detected by immunohistochemistry (IHC). The expression of metalloproteinase 2 ( MMP-2)
was detected by western blot. Results: The stable B7-H3 silencing cell lines of U937, Maver and Z138
were successfully established. Compared with the NC group, the KD groups of U937, Maver and Z138
had an obviously slower tumor growth. The average tumor inhibition rates at the end of observation period
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were 61.83% (F=43.78, P<0.05), 59.12% (F =36.51, P<0.05) and 67.37% (F =40.29,
P <0.05) ; there was no significant difference in tumor volume growth between the NC group and the
CON group (P >0.05). The liver distant metastasis of all the xenograft tumor models in nude mice was
the most common and the rates of distant metastasis in KD groups were significantly lower than that of the
corresponding NC groups. The Ki-67 indexes of the KD groups were significantly lower than those of the
relative NC groups in three cell lines (U937: 40.3% +£5.2% wvs. 79.1% +6.3% , ¢ =30.31, P <
0.05, Maver: 35.2% +6.4% vs. 69.6% +5.1% , ¢ =24.82, P<0.05; 7138 38.4% +7.1% us.
75.7% +4.8% , ¢ =28.07, P <0.05) ; there was no significant difference in the expression of Ki-67
between the NC group and the CON group (P >0.05). The expressions of MMP-2 were also significantly
lower in the KD groups than in the NC groups (U937 ¢ =14.59, P <0.05; Maver: ¢ =9.25, P <
0.05; Z138, ¢=11.04, P <0.05) ; there was no significant difference in the expression of MMP-2 be-
tween the NC group and the CON group (P >0.05). Conclusion: Targeted B7-H3 gene silencing could
inhibit the tumorigenesis and metastasis of human hematological malignancy xenograft tumor in nude

mice. The mechanism may be related to the down-regulation of Ki-67 and MMP-2.
KEY WORDS Hematological malignancies; B7-H3 ; Gene silencing; Nude mice
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JIR 2 20% (A2 %00 16 4 175 9 RPMI-1640
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80381) 44 & & RNA (short hairpin RNA , shRNA) ¥
¥ % it K 5'-TCGTGTGCTGGAGAAAGATCAAA-
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JEHAE 525 DLl SE B4 S ] 10 min S5 3 0 A bt A
Ki-67 Z ek (1 2 500 R LR .4 CHE T
RGN Z = IR F 50 min 5 DBA &4,
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5 ,P<0.05 RaERHAGIFE L.

2 HR

2.1 13 RBP4 B7-H3 Fik G 0L
A3 qPCR FT FCM A& 13 % 3% 1 1 3%
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A, the mRNA expression of B7-H3 was analyzed by quantitative polymerase chain reaction calculating with the 2 ~24% method ; B, the membrane protein

expression of B7-H3 was determined by flow cytometry.

1 B7-H3 7E 13 #R:EME L RO 40 L i ik 7K

Figure 1 Expression of B7-H3 in 13 human hematologic malignancy cell lines
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(U937 :F =76.24,P <0.05; Maver: F =90. 31 ,P <
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FCM 255 7R -3 Fhaifiny KD 44 5400 NC 44
FHEL , B7-H3 35 [ 2235 43 5l B I 195, 50% (U937 .
F=134.66,P <0.05) ,86.85% ( Maver: F =97. 63,
P <0.05)F161.83% (Z138:F =78.96,P <0.05) ,
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TGt E X (P >0.05),
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(UL %% 2 g U937 4 SF ¥ i 988 A= K 30 il 2 K
61.83% (F =43.78,P < 0.05), Maver fil Z138
B g A= KA 803 3 Ry 59.12% (F =36.51,P <
0.05) 1 67.37% (F =40.29 P <0.05,[& 3) .
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A, B7-H3 knockdown of U937 cells at mRNA level was shown by quantitative polymerase chain reaction (qPCR) ; B, B7-H3 membrane protein expres-
sion of U937 cells was determined by flow cytometry (FCM) ; C, FCM results of U937 express into a numerical value; D, B7-H3 knockdown of Maver
cells at mRNA level was shown by qPCR; E, B7-H3 membrane protein expression of Maver was determined by FCM; F,FCM results of Maver express
into a numerical value; G, B7-H3 knockdown of Z138 cells at mRNA level was shown by qPCR; H, B7-H3 membrane protein expression of Z138 was
determined by FCM; I, FCM results of Z138 express into a numerical value. The green line represents the non-infected control group (CON) , the blue
line is the negative nontargeted control infected group(NC) , the red line is the B7-H3 knockdown group (KD), and the black line is the isotype con-

trol. * P <0.05, KD group vs. NC group.

B2 B7-H3 1£ U937 Maver Z138 il it H T ER SR
Figure 2 Effect of B7-H3 silencing in U937, Maver and Z138 cells

ffRIESE , BT A B R SR, BR KD 250, 1y
RIAL RS, Horb DU S A% 8 Ry UL, U937 #R L
BRI NC 41 F1 CON 411 R85 34k 2/6; Maver Fil
7138 4IBERI ) NC 41 F1 CON 417K & BT 8% (=
1), IAh, U937 fBU ) NC A 1 H 46 H , Maver
BRI CON A 1 HHRHEREFS i i B 2504
R (K 4) .
2.4 IHC ¥ Ki-67 Fik

IR ZH 4 Ki-67 THC Jefa 25 5 /R . KD 21 i i
HL Ki-67 RKKF-E4 A NC 21 0] AR
(E5) . U937 BoAtIE 3 4ifh] Ki-67 RikEFHGEIT
FE X (F=78.49,P <0.05),KD 4 Ki-67 %N
40.3% £5.2% (5 NC 2HA 79. 1% +6.3% tH L,
g =30.31,P <0.05); Maver 248 3 4H[A] Ki-67 £

ERHGITHE L (F=66.21,P <0.05) ,KD 4]

Ki-67 35504 35.2% +6.4% (5 NC 411 69. 6% =+
5.1% ML, ¢ =24.82,P <0.05) ;7138 R HE 3 4[]
Ki-67 Fik 2 R Gi 2235 X (F =70.37,P <0.05) ,
KD 4] Ki-67 45 %y 38. 4% = 7. 1% (5 NC 41 i1y
75.7% +4.8% I, ¢ =28.07,P <0.05) ,

F1 BB MR
Table 1 Liver metastasis of xenograft tumors in nude mice
Group U937 Maver Z138
Non-infected control group 2/6 1/6 1/6
Negative nontargeted control infected group 2/6 2/6 1/6
B7-H3 knockdown group 0/6 0/6 0/6
X 2.57  2.19 1.36
P 0.47 0.73 1.00
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1500 g 12
= 1000 £ o8 .
=}
£ 500 £ 04
=
= 0 0
7 9 11 13 15 17 19 CON NC KD
Post-inoculation time/d Group
D E F
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. 1800 Maver
E -~ CON o
£ 1200 =KD )
= [5]
S 900 z
5 600 'g
E 300 E
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8 10 12 14 16 18 20
Post-inoculation time/d Group
G H I
7138 CON NC KD 7138
= 750[ o CcoN ) ) ., 08
£ 600} =NC =
£ +KD 5 0-6
£ 450 - 2,4
= 300 5 %
g 150 £02
= =
8 10 12 14 16 18 20 CON _ NC _ KD
Post-inoculation time/d . Group

A, B7-H3 knockdown inhibited the growth of U937 xenografts; B, U937 xenograft tumors on day 19; C, tumor weight of U937 xenografts; D, B7-H3
knockdown inhibited the growth of Maver xenografts; E, Maver xenograft tumors on day 19; F, tumor weight of Maver xenografts; G, B7-H3 knockdown
inhibited the growth of Z138 xenografts; H, Z138 xenograft tumors on day 19; I, tumor weight of Z138 xenografts. CON, non-infected control group;
NC, negative nontargeted control infected group; KD, B7-H3 knockdown group. * P <0.05, KD group vs. NC group.

B3 iR B7-H3 AR N R

Figure 3 B7-H3 silencing inhibits tumor proliferation in vivo

A, metastatic tumors in liver; B, metastatic tumors in spleen; C, metastatic tumors in orbital tissue; D, HE staining of tumor in liver ( x100) ; E, HE
staining of tumor in spleen ( x100) ; F, HE staining of tumor in orbital tissue ( x 100). Arrows indicate the tumor tissues.
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Figure 4 Metastasis of xenograft tumors in nude mice
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CON, non-infected control group; NC, negative nontargeted control infected group; KD, B7-H3 knockdown group.
B 5 U937 Maver 1 Z138 B REAE IR B Ki-67 e 24U fb 4 ge,( x400)
Figure 5 Immunohistochemical staining of Ki-67 in U937, Maver and Z138 xenograft tumors ( x400)
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A, B, matrix metalloproteinase 2 ( MMP-2) protein expression in U937 xenograft tumors; C, D, MMP-2 protein expression in Maver xenograft tumors ;
E, F, MMP-2protein expression in Z138 xenograft tumors. Non-infected control group (CON) , negative nontargeted control infected group (NC) , B7-

H3 knockdown group (KD). P <0.05, KD group vs. NC group.
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Figure 6 MMP-2 protein expression of xenograft tumors determined by Western blot
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