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MicroRNA iZ & % & b I HiE%E CYP1B1 DOHIRHIHE
B B SRKFEREFELATER (EEHHD)

MR HBEFE TH D cytochrome P450 (CYP) ZA—R—T7 7 I YV —%FBHELTED., £ D4
FEMBEFEET D, CYP1 77 IV —DO—5FfTH D CYPIBL IZAFEIZITIZ &L A ERBET, EIZ
B, FE. AR AT oA FEEABKIZERL TV, 2LAEDHEBIZBWTERHMIC
H~BEBERAI T CYPIBL SEL HEL TWAZ L HbHM LN TV S, MicroRNA (miRNA) HEERER
ENBREINRV/NSFRNATHY, EAmRNA O 3° FEFIREEE (37 UTR) AR T2 ¢ T
FHERIMAEIR° mRNA DR A B X 29 (1), VW< 25 @ miRNA IZMEERIZEAET 5 Z L NElE &
NTWBER, ZOEMNBREFAITRADOLOMEEAETHD, CYPIBL (TIEFBEBIIRBVTH U3
7 LYV TOBRIFEREMBBRH OS50, mRNA LV TERESEL LRV I EAME SR TWS
Q) ZENSMENDEEXRELZIT TR ENEZOND, £ZTEKFETIIE k CYPIBI
BEFOREN miRNA IZ L > THIEI S TV B R LT,

££ 5.2kb Mt b CYP1BI mRNA {349 3 kb DEV 3’ FEFREHALAFL TS, L b, v R,
Z v b CYPIBL coding region it 80%LA OB WHERIME TIRTEIS N TV A A, 37 FEFFRER T
40 b RE DI L BmVHEESRO b, ZOFEEAmiR-27b L HHM TH I L2 RH LT,

R4 72 HIRAER IZ 31T D mature miR-27b 38 K U precursor miR-27b DEBELZFML-L 2 5,
Jurkat R T, MCF-7 MR CR LBV RBENBO LN, ZITIh b0k ZBAVTIL
V725 —ET v¥EA EITo7-, niR-2Tb DRI EL MCF-7 Il TIXIMRE27Tb #8175 X I K
ICBWTHELEEOETARO b=, 72 MCF-7 MIIZRE L TV 5 niR-27b OEE4 HE
THOnR-2Tb T HT o FRUAFYTYURIX I LAF R As0) 2BALIELEZ A, NEAE
D miR-27b 1T & Y Il S TW B DO RIENRD bz, —F . miR-27b DFEHEAEL Jurkat
AR TITMNEMED miR-27b (2 & B EBNIED LT, precursor miR-27b D AIZ X ¥ MRE27b %
HMBPIAATETZ7 A I FIZBWTHRELRBEROE TR D NI,

MCF-7 #ARIZ NERMEIZFIE S5 CYPIB1 A3 miR-27b iC L W I STV B A8 L7-, miR-27b
2495 AsO # A L7 & 25 niR-27Tb ORBOE T 2388, —F TCYPIBL # /37 FEEDH
RBBO LN, F72 BEREMD AsO OBER L URRKENIC LRI Z L 2BLMMC L,
Z® & & CYPIB1 mRNA BB DEMATRD b A2d o722 & 225 miR-27b 25 CYP1B1 OFFRICH L
TIMHIBIC@BL Z LW FRENT,

In vitro THRET L 7= miR-27b 12 & 5 CYPIBL # > /37 ORBENEN . in vivo lZBWTHLRD S
NEPBRET D70, LERE 24 ALV RERO/ZIBERRS L UEHET 3 EEEBEY VT
CYP1B1 6 X U miR-27b DR HBEDBIEIZ DWW TEHME L 7=, T ORER, 24 BIET X TOILEHERIC
FV T CYPIB1 Hifkiz L 0 BEOEN CHIFE MY S, CYPIBl # /37 DRENAD LT,
WICIEEE L L ONEEHES 2B 5 niR-2Tb ORBBOFMA 1T -7, Real-time RT-PCR IZ &
Y &4l L 7= precursor miR-27b DFHEIT, EFMBICH R TIEBEZ CTHEEICEVNZ L 2HS
M L7z, ¥7- mature miR-27b & precursor OB ENLHET A - L R L7, & 512 CYPIB1
Z 37 OFEBPMEVOERTIE miR-27Tb OFWREINFE® b= 23, CYPIBL # /7 ORBENEH
VR TiE miR-27b DRHENH BIE HHRBENRD Hhiz, 2 & % CYP1BI mRNA & miR-27b
DREBEITITHBBMRIIRD e b o7z, T L 0 HBRIZE VT CYPIBI ORI A miR-27b I &
DERREEE CTHIEI S D Z LSRR E s,
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CYPIBl i34 2BERFICLIVEENHBINTEY ., ZhE TIIYFEE (2-4) BLUh
DIFFEEIZ L > T AhR, Spl. estrogen receptor (ER). steroidogenic factor -1 A3 CYPIBI D#E
ERESICEE TSI LRbAro TS, AFFEIZLY CYPIBl ORBICIIEGEEHREG ML T,
miR-27b IZ K A EE%BE GBS T2 2 EBHAL N ER-T2(5),

miR-27b IIFIRICB WV THELS BERH L TV 3, niR-27b OB LZFHIHTI2EFIZAL NI TV
RVDS, WL A0 miRNA OREBUIEEOREL L HLIZERTH I EBMLNA TV S, niR-27b
33— FT3BEFERARE EREBR L UOBEREIIB W TRETIHEENRH DI LBBESH
T3, CYPIBL 2 & DIEEBEZICEVTEHEWERNAED LN TS Z L2 5, niR-27b D
HOBRTABEELTWAI LTINS,

BNV SRR X3~ T ER Bt A D progesterone receptor Bt T - 7=, ¥ 7= miR-27b
B LU CYPIBL DI E L RBEENRY, FB LY U HiEsi & OBREIIED b nid o7,
FLBIZBWTBRIFEHR L7 CYPIBL (3 17B-Z A I VA —VORHPE LRI ED T LBEILR
5, 1TIp-TRA R T VA —/VIT R ha & ARG RIEROREL{RETZ—F T, CYPIBLIZLY
ERTHRBHTHD 4 -KE{L—A T A —NIIDNABIEZFI &R T 025, CYPIBL @
RERRANRR ba S ARGEOREREOREZCEET LI L NEALND,

AL miR-27b DREHE T HBFEBEEICHR T B CYPIBLOBBR LAD VL SOERTHB Z &
ERLIZHBOTHY, miRNA DEHRBEREZLHEL WA I LE2FIOTHLMAILEZLDT
HY, BOPFFEIZENT, EMNREHBEZOTREORBAGOEELEL R LT,
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Introduction

Nowadays, virtual CNC (Computer Nu-
merical Control) machines play the important
role in product design, development and veri-
fication. In virtual CNC application, 3D (three
dimension) object representation is indis
pensable.

To represent a 3D object, many models such
as solid model and NURBS (Non-Uniform
Rational B-Spline) model have been widely
used. However, in many applications, these
models require complicated calculation.
Moreover, work mass, center of mass and
moment of inertia are difficultly estimated.

In this research, the 3D multi-level grid
model has been developed and then applied to a
virtual CNC machine. Calculation during work
machining is simplified. Moreover, work mass
and center of mass are easily estimated.

3D Grid Model

The 3D grid model has many advantages
over the conventional model: however, the 3D
grid model requires large memory space to
store details of 3D objects. In this research, two
scale 3D grid models, a coarse 3D grid model
and a fine 3D grid model, are employed to
reduce memory usage of the 3D grid model.

e

A fine model

A coarse model

Fig. 1 Concept of two-level 3D grid model.

S5 A

Fig. 2 Concept of displaying 3D grid model
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The coarse 3D grid model will be used to
represent a 3D object and if it is necessary to
represent more details, such as surfaces and
corners, the fine 3D grid model will be used.
The concept of the proposed model 1s shown
in Fig. 1.

The other problem of 3D grid model is
displaying speed of a 3D object. To increase
displaying speed, this research proposed
using only surface data to display the 3D
ohject on the computer screen. The concept of
displaying 3D grid model is shown in Fig. 2.
In the displaying process, the surface of the
3D object is firstly detected by the surface
detection algorithm, then the surface data is
sent to the OpenGL tool to display the 3D
object on the computer screen.

In the application of virtual CNC machines,
this research use geometric solid models,
such as cylinders and spheres, to represent a
tool. For the example, a flat-end tool will be
modeled by a cylinder, and a ball-end tool will
be modeled by a cylinder and a half sphere.
In Fig. 3, tool position at the tip of the tool is
represented by three parameters which are x,
y and z. Tool orientation is defined by the unit
vector u:that represents tool rotation around
x and y axis by the parameter « and g
respectively.

P=(x.y,z) P=(x.y.2)
Fig. 3 Representation of tool position

and orientation.

’ Computer _*._‘ 3D work model & |
| | Screen = Tool parameters |

3 NC Tool Path |g| Work
NC progra - |
program ‘ InlcrprclurJ | Generator ‘ Machining
|
—>  Data llow
- Process flow

Fig. 4 Block diagram of the CNC simulator



Application to the CNC Simulator

In this research, the two-level 3D grid model
is applied to a CNC simulator for representing
the workpiece in 3D. The block diagram of the
CNC simulator is shown in Fig. 4. It consists of
four processes that are the NC code interpreter,
the tool path generator, the work machining
and the 3D object display. The NC interpreter
reads NC codes and then produce calls for
moving the tool and configuring parameters of
the virtual CNC machine. In the present
research, the NC interpreter supports many
NC codes, such as GO-rapid tool move,
G1-linear interpolate and G2-circular
interpolate. The tool path generator is used to
generate discrete tool path depending on the G
code which is G1, G2 or G3 as shown in Fig. 5.
The discrete tool path consists of the tool
positions and the unit vectors that represent
the tool orientation at each position. Then, the
discrete tool path that consists of tool positions
and orientations is fed to the work machining
process. The flowchart of work machining
process 1s shown m Iig. 6. After the discrete
tool trajectory is fed to the machining process,
the workpiece that is inside the tool will be
eliminated. Then the tool will be moved to the
next position in the tool trajectory, and the
machining process is repeatedly performed
until the tool is moved to the end position. How
to machine the workpiece is described following
and summarized in Fig. 7. Firstly, every coarse

G1 G2

(1)

Py

Fig. 5 Discrete tool trajectory

NC Command
(61,G20r G3)

The discrete trajectory

Mil the work piece
at the toal position

Move the tool to
the next pesiticn

Fig. 6 Flowchart of the CNC simulator
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box that is inside the tool is eliminated. After
that the fine model is created and then is
used to replace all coarse boxes that are on
the tool surface. Finally, all fine boxes inside
the tool are eliminated. The example of the
proposed CNC simulator is shown in Fig. 8.

Conclusion and Future Work

This research has developed the 3D grid
model for representing 3D objects. The
proposed model can simplify calculation of
mass, center of mass and moment of inertia.
Then, it could be applied to simulation of
crane position control system, small part
feeding system and verification of NC
machining programs.
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Fig. 8 Simulation result
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