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Fig. 1  Schematic diagram of four types of meshes
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Table 1 Topological information of four types
of meshes of M6 wing
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Fig. 4 Convergence process of computation

upon four types of meshes
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Fig. 5 Comparison of computational results of four types of meshes at different sections of M6 wing
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Table 2 Speedup ratio and parallel efficiency

n T /s T, /s T.Is R S E

1 1 802

2 11.3 1.13 801 0.014 2.25 112. 4%
4 18. 1 1. 81 419 0. 043 4.30 107. 5%
8 9.7 0.97 239 0.041 7.54 94. 3%
16 5.1 0.51 126 0. 040 14.28 89.2%
24 4.3 0.43 88 0. 049 20. 40 85.0%
32 5.0 0.5 70 0.072 25.78 80. 5%
48 9.0 0.9 62 0.145 29.11 60. 6%
64 5.7 0.57 43 0.133  41.90 65.5%
80 5.3 0.53 37 0.142  48.17 60. 2%
96 3.4 0.34 30 0.114 60. 66 63.2%
128 3.3 0.33 25 0. 131 71.78 56. 1%
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Construction of CBF3 Knockout Cell Line by CRISPR/Cas9 and the
Construction of CBFf3 Eukaryotic Expression Vector

XU Feng—chao SONG Hong—xiao TAN Guang-yun CHEN Jian—<hu

( Institute of Translational Medicine Department of Immunology the First Hospital Jilin University Changchun 130061 P. R. China)

Abstract  The CBFBknockout HepG2 Cell Line and the HA-CBF@ eukaryotic expression vector was construc—
ted. CRISPR/Cas9 gene knockout Cas9 expression vector and CBFB sgRNA were co-transfected into HepG2 cell
puromysin was used for the positive gene knockout cell selection; Construct the CBFB expression vector by infusion
coloning method. RNA was extracted from the HepG2 cells and reversed to cDNA specific PCR primers were de-
signed to amplify the CBFBgene which was ligated to VR1012 vector and transformated to Trans5a competent cell
pick colonies for PCR and digestion verification and finally conformed by sequencing. The CBF knockout HepG2
cell line and the CBFB eukaryotic expression vector which can stably expressed in HepG2 cells have been estab-
lished. A foundation for the study of CBFB gene in regulating HBV replication was laied.

Key words  CBFB CRISPR/Cas9 gene knockout eukaryotic expression vector
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A Parallel Solver for Navier-stokes Equation Based
on Arbitrary Polyhedral Grids

ZHANG MingHeng YANG Guo-wei ZHENG Guan-nan LIU Zhong-yu
( LMFS of Institute of Mechanics Chinese Academy of Sciences  Beijing 100190 P. R. China)

Abstract A parallel solver for NS( Navier-Stokes) equations is developed based on arbitrary polyhedral grids. The
central finite volume method is promoted based on integral conservation form NS equations adaptive to arbitrary polyhed—
ral grids. Grids of different topological types are implemented uniformly by introducing face-based connectivity such as
structural grids hybrid grids polyhedral grids and TRIMMER grids. The HLLEW scheme is applied for spatial discreti—
zation of the inviscid fluxes and k-w two equations turbulence models are used for the simulation of turbulent flows. The
implicit time-marching method using DP.UR( data-parallel lower-upper—relaxation) is considered to improve the parallel
computation. The comparison of structured grid hybrid grid polyhedral grid and TRIMMER grid for RAE2822 aerofoil is
validated. It is shown that the results of different grids are closer to the experimental values and that the solver in this
paper has good universality in grids. The speed-up ratio and parallel efficiency are tested in TRIMMER mesh. It is dem—
onstrated that parallel calculation could improve greatly calculation efficiency. Thus it is proved that the solver in this
paper are stable fast and accurate while exhibiting good adaptability on mesh topology.

Key words  parallel solver Navier-Stokes equation arbitrary polyhedral grid finite volume method

parallel efficiency



