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Ultrasound-mediated sPD-1 and miR-206 gene nanoscale
microbubbles synergistic inhibition of H22 hepatoma

subcutaneous xenografts in mice
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[Abstract] Objective To investigate the effect of ultrasound-mediated soluble programmed cell death 1 receptor (sPD-1)
and miR-206 loaded nanoscale microbubbles on H22 hepatoma subcutaneous xenografts in mice. Methods sPD-1 and miR-
206 loaded nanoscale microbubbles were prepared. The mice models of H22 hepatoma xenografts were established and randomly
divided into model group, microbubble control group, miR-206 microbubble group, sPD-1 microbubble group and combined group
(miR-206 and sPD-1 microbubbles). Mice in each group (each n=8) were treated with normal saline or corresponding nanoscale
microbubbles every 2 days by injection via tail vein, and then irradiated by ultrasound once after every injection. Tumor tissues
were obtained after being treated 5 times. Tumor volume and quality were measured. the volume and quality inhibitory rates were
calculated. HE staining was used to observe pathological changes of the tumors. The expressions of Bcl-2, Bax proteins were
detected by immunohistochemistry. The expressions of Bcl-2, Bax, c¢met, interferon-y (IFN-y) and programmed cell death 1
receptor ligand (PD-LL1) mRNA were detected with RT-PCR. Quantitative real-time fluorescence PCR was used to detect the
expression of miR-206. Results The nanoscale bubbles were spherical and distributed uniformly. Compared with model
group, tumor volume and quality decreased in other groups, and the volume and quality inhibitory rates increased (all P<<
0.05), especially in combined group (all P<<0.05). Compared with model group, the Bax protein and mRNA expressions
both increased, whereas the Bcl-2 protein and mRNA expressions decreased in other groups, especially in combined group
(all P<<0.01). There were significant differences of Bax, Bcl-2, ¢-met, PD-LL1, IFN-y and miR-206 mRNA in tumor
tissues among each group (all P<C0.01). Conclusion Ultrasound-mediated sPD-1 combine miR-206 loaded nanoscale
microbubbles can synergistically inhibit H22 hepatoma xenografts in mice.
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S AR AR 2 /)N BRI R A R TR T At 4% 2 P g A
K Z i, JC AR & R

G BE VAR YT S R S I e A L 3B L O T
o3 0T 9 T 2 5 ) %) T B 4 T O B L SRBE TR YT ARSI
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A He s, P<<0.05
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5 A SEN A i miR-206 3 1k T BH b R 4 e S
AR 8 T A0 A0 G A L R R . AR
PL miR-206 577 & S /N RS ARIE i miR-206 2 [n]
PP c-met Ik TN . AHF I 451 WoR , SRR
20 LB #R, miR-206 f i 41 A1 A& 41 miR-206 3R ik 3
A, PD-L1 F1 c-met ik F ., Liu 2 3R g Ak

S B3 4N BRI 4 4 LR CHE, X 200)
S OABURZL; B MOE4L; ComiR-206 BOE
2 D. sPD-1 fifid; E. BE&4H

B miR-206 #YL % T4 HepG2 410, 45 % 5 /8 miR-
206 4 45 20 fw 14 5 OF AR SE 8 T AR R HE— B AR B )
SIS R T B AIE T miR-206 % 9 940 IV

miR-206 ] #1 i) 4171 ] PD-L1, miR-206 5 sPD-1
14 Al B AL B K PD-1/PD-L1 15 53 & , 7 — b2
EHLAA AT I8 S % . miR-206 b A 3@ 5 4[] c-met ¥
FEDH L AR g A0 R R T . AR BIF 5 B A AL AR X B A
727 B0 L T 4 0 B M R AE . Bel-2 R Bax i 45
HCC By P 5P U8 7230 6 . Bel-2 Sl i ol 48 28 b 44 i
75 1 7T 90 A0 400 608 T A TR T B L T Bax e A AT
FEHL Bel-2 1y BB AEHN . AHIEgE A3k B AN 2 1 KT
BIIESE T 49697 4 41 21 rh Bax & %35, Bel-2 lk%
KA A I

25 FRTIR AR iU A T3 sPD-1 Al miR-
206 44K BH 25 1 B BT iwif B S A 5 sPD-1 BKS miR-
206 G4 K faf v 38 5 O Yy Z2 P T IR RN B 1 Rk B
[ /N B H22 P i TR m s AR K.
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