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The front cover shows a micro-texture ol multi-layer-metal-clad (Ni/Cu/SUS) substrate
for superconductive wire obtained by Electron Back Scatter Diffraction Patterns (EBSD)
analyses. The black and white figure as a background cover reveals a crystal grain map
of the Ni layer. The upper-left and the lower-right figures are color-mapping results of
crystal orientation of biaxially textured Ni layer and that of deposited CeQz layer on the
Ni layer by sputtering method, respectively. Although both maps are measured on the
same sample location of the substrate, the overall color of the CeOz layer map becomes
bluer than that of the Ni layer map. This means that the crystal orientation of the CeQz
layer is improved close to the single crystal level. This metal-clad substrate has been

anticipated as a future of the next generation superconductor with a high performance.
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Generating Mechanism of PET-Hair at DI-Can Forming Process of Laminated Steel

Masahiro Ka, Shinichi Tava, Hidekazu ToMARU

Synopsis : On application of polyethylene terephthalate (PET) film laminated steel to Drawn and Ironing (DI)

process, in order to prevent from reduction in productivity, it is necessary to suppress a PET-hair
that we named, which is a thread scum generated by shaving or breaking the PET film during this
process. We previously reported the PET-hair was suppressible with a lower vield stress ol steel
substrate and a stronger adhesion between the PET film and the substrate. In this study, to
demonstrate mechanism of the PET-hair generation, we investigated relation between the [ilm
adhesion to the substrate and the film peeled-off length at the upper edge of formed can and found
a correlation between the two properties. The film peeled-off length considerably shortened when
the film peeled-off strength became more than 15N, resulting in the reduction in the PET hair
generation. Furthermore, in order to elucidate relation between the ironing process and the hair
generation, we also checked effects of ironing rate on the strain in the laminated film during the
process and could obtain as the following results;

An ironing rate of 10% provides a fracture strain in the film, however, no PET-hair generates if the
adhesion to the substrate is strong. In the case that the ironing rate is over 15%, the fracture of the
film can’ t be avoided even if the adhesion is strong enough, resulting in the PET-hair generation,

Keywords : beverage can; ironing; laminated steel; adhesion; environment.
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Table 1 The specification of substrate for laminated materials

Chemical composition/wt% Specification of the substrate
Yield Tensile Thickness
C Si Mn P S Nb Strength | Strength i
/MPa /MPa
0.001 | 0.010 | 0.170 [ 0.013 | 0.009 | 0.025 247 351 0.235
Table2 The specification of surface treatment
. Sur;face . Surface . Coating amount
reatmen —_—_m Pr|mar2y Secondary .
Ne /g/m (Cr”™) /mg/m
C ECCS Cr 1012 15
S Tin plate Sn :2.8
N Ni plate Ni :4.8
NS Ni-Sn alloy plate Ni-Sn:5.0
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Table3 The specification of polymer film for laminated materials

The specification of resin Thermal properties Mechanical properties (70°C)
Film Yield point Tensile El i Elastic
No. The kind of resin Tm/°C Te/°C |e/Mgom strength orﬁl °" modulus
a /MPa . MPa
R1 Inside | PET-IA copolymer (IV=0.9) 225 76 32 39 320 116
R2 Outside | PET-IA copolymer (White) 235 71 40 33 356 70

Table 4
(a) The drawing process (Cupping)

The condition of the can forming process
(b) The redraw and wall ironing process (Body maker)

ltem Tool condition Iltem Tool condition
Punch diameter /mm 91.0 Punch diameter /mm 66.0
Drawing ratio 1.54 Punch 55
Blank holder force /kN 25 Tool temperature/°C Redraw 30
Drawing speed /spm 60 Ironing Die 40
Drawing temperature /°C RT Speed /spm(single shot) 100
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Fig. 1 Model of 180 ° peeling test
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7o, M7 T 2—FHEA Y 7, HROEES X ODIED
HBUE TRCY 70 » 7L, i E A s X
O'FE-SEMIC X b Mri@leE 3 5 & & % 1cFig.l (¢) & k9
IR 7 4 W AHBERS ZHE LA, 22T, 74
LIRS0, (5 SRT oo BT o TR R T T2
i (Rollover) ; & T AWM (Sheared surface); @
A RRE LT TEEES T A wHEEL 727 4 v A
DR & (Length of peeled PET film) % il fig & L 7=,
R ORI E, FARE O 7 4 v A DIREREE H

JEAABAMET £ 72 (ZFE - SEMIC L 2 4HBlElEE & L O el
L DT, PETAT ORI IELL D & 9 sz
AR L 7z, RIFERRO UGG INER BT 5 £, fmfhio
PET~F#dH > TH iU 7 4 L AHdeiliisssg 4
Hizd, OOADMENTHE &ML Tw2,

O RIEEERESORMT 7 4 0 2 OHED 4 gk

it
O & RIBE IO D 7 4 b A EBA R
XIN

AT BRGSO 7 4 L A IR 03 h 2 RTE

AN RIBEESSE D 7 4 L A I 53 B R E

X D RIBELEIIOEE T 7 4 L ADHEE - BEL,
PET~7 A H #8145 n[g 72 (R 1k

3. RRERELUER

3.1 HoZ2RMREBOBRER

Fig.3ic 4 fifio & - & (i OFE-SEMl % & Ltz x
LG ERE L xRy, ECCSIEBUR o &z
) Bl AR 5, B h Fix BN A s E S i
L3 70 —=%fToTwadFEHAENERL, Niv-



RYZAFNT 4 NVLT 23— FMAREHGEED ITGOPETATREAA =X L

C (ECCS) S (Tin plate)
L value (SCE:62.2, SCI:78.6) L value (SCE:19.9, SCI:92.0)

N (Ni plate)
L value (SCE:69.9, SCI:80.0)

NS (Ni-Sn plate)
L value (SCE:329. SCI:348)

W = T (7). L
: : . ' :

Fig. 3 Field emission scanning electron microscope (FE-SEM)
micrographs and L value of after plating steel sheets
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Fig. 4 180° peel strength of each can forming process
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Fig. 6 FE-SEM micrographs of substrate surface after 180° peeling test
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Development of Auto Surface Inspection System for Steel Strip “i-TOP”

Motonori Kawamura, Hidemasa Kurara, Hideo KitamoTto

Synopsis :

In late years the quality requirement of steel products has become severer. In the late 1980s, we

developed the first auto surface inspection system having a line sensor camera and a light source to

control the surface quality of steel strips.

About 2000, by the introduction of digitized line sensor camera and highly performed personal
computer, the auto inspection system on production lines were largely improved and began (o
appear on the market as applications of film and paper inspections. At the same time, we tried to
apply the system on the steel strips and developed a low-price and highly efficient inspection
system finally by combining our experiences and lechnology which we had cullivated lor a long
time. Since then, we have verified the effectiveness of the system in our production line not only
for steel strips like a tin free steel (TFS) , a laminated steel, a tinplate, and steel before plating, but

also for an aluminum plate.

In 2011, we named this system “i-TOP” and began to promote it to other companies. So far it has
been well-received and contributed to the improvement of productivity and quality for customers

both in domestic and overseas.

In this paper, we introduce our aulo surface inspection system, so-called, “i-TOP” that we
developed for steel strip. By using this system, the inspection ability was greatly improved, so il
became possible to recognize such a defect like a light colored scale which used to be very difficull

to find.

Keywords : surface inspection ; i-TOP ;
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Theoretical Analysis of Embossing Process on a Film Coated Steel Sheel

Toshiyuki NAKASHIMA,

Yusuke HeEnMI

Synopsis : A crystalline polybutylene terephthalate (PBT) film coated steel sheet has been used as an interior

building material.

The PBT film coated surface on the steel sheet is usually given a design property

by embossing at high-speed continuous manufacturing line. Therefore, it is very difficult to estimate

the suitable emboss condition.

Especially, in terms of determining the minimum film thickness

required for embossing process on the PBT film surface, we have needed considerable experiments.

In an effort to reduce cost and time,
significant.

theoretical estimation of the minimum film thickness is
Thus, the viscoelastic behavior of PBT polymer during the embossing process has been

investigated by a numerical simulation in order to optimize the film thickness for stamp geometries.
As a filling process of the PBT polymer into the patlern, the embossing process can be described by

viscoelastic deformation based on generalized Maxwell model.

For a sand pattern, filling ratio

dependencies on a roll transit (ime, a nip pressure and an initial film thickness were evaluated by

both experiments and simulations and they agreed with each other quantitatively.

The dependence

on the initial film thickness was attributed to adhesion of the polymer at the stamp and substrate

surfaces.

The requisite minimum film thickness for a sand pattern under an actual condition was

estimated and the value corresponded to the film thickness enough to avoid any emboss form

defects.

To estimate the rectangular pattern suitable for thin film, parameters of the stamp and the

polymer were expressed as dimensionless parameters. As a result, we created the contour plot of
filling time as a function of dimensionless convex width and dimensionless concave width at a

dimensionless initial film thickness.

A decrease of filling time at dimensionless convex width (. 5~

1.0 and dimensionless concave width 2.0~3.0 suggests that the region corresponds to the

rectangular pattern suitable for thin film.

In addition to it, as a guideline of estimating the requisite

minimum film thickness for a rectangular pattern, the contour plots of limit time and dimensionless

limit film thickness were also created.

Keywords
requisite minimum film thickness
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(a)Sand pattern

(b)Rectangular pattern

Fig.1 Sand and rectangular patterns transferred into PBT film coated steel sheets
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Table 1 Parameters of Prony series for PET polymer
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10 4.52359x 10 6.90172x 107
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12 3.19400% 107 6.36414 %107
13 8.48715% 107 1.99740 X 1078
14 2.25521 X107 1.06533 <10
15 5.99258 X 107 6.77991 X 107

7;: relaxation time of ith Prony element,
g: dimensionless shear modulus of th Prony element
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Analytical result of filling process for a rectangular
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Improvement of Crystal Orientation of CeOz film on Nickel / Copper / Stainless Steel Clad
Substrate for REBCO Superconductive Wire

Yusuke HasHiMoTo,

Teppei KUROKAWA,

Hironao OQKAYAMA

Synopsis :

In terms of the surface activated bonding and electro-plating methods, we have developed a
complex metal substrate which is consisted ol a nickel (Ni) plating layer, a

a cold-rolled copper (Cu)

foil and an austenitic stainless steel (ASS) thin plate. This substrate is characterized by its high
crystal orientation of the Ni layer and expected to be a new substrate for REBazCusOy (REBCO,

RE :

rare earth metals) superconductive wire as the next generation.

In this study, CeOz, as the first buffer layer, was spultered (o form a thin film on the substrate and
its suitable depositing conditions were investigated. As a result, the CeOz was grown by epitaxy and
could have a higher crystal orientation than that of the Ni layer, especially it was superior in
relation to out-of-plane texture. This improvement intensively occurred at around the location of
the substrate which corresponded to the right above erosion area of CeOz target. On the contrary, it

did not occur at around the location of the substrate which is far from the erosion area.

This

difference is considered to be related to the difference of the activity and the amount ol oxygen at
each location. In addition to it, we observed the interface of CeOz and Ni in the regions having an
improved crystal orientation by TEM (Transmission Electron Microscope). In the measurements of
diffraction pattern at the interface of the CeOz/Ni sample, the diffraction pattern between CeOz and
Ni was tilted at about 3.0 degrees toward substrate’s ¢ axis. Namely, the CeOz film grew on the Ni
layer with tilting toward substrate’s ¢ axis from the initial depositing stage and the tilt of about 3.0
degrees was basically derived from the out-of-plane texture. Furthermore, it is confirmed that this
tilt is caused by distortion of crystal lattice of the CeOz. Consequently, it is assumed that the
distortion is due to the step-flow growth induced by adding oxygen because the improvement of
crystal orientation occurs intensively at around the location of the substrate corresponding to the
right above erosion area of the CeOz target.

Keywords : superconductive wire; REBCO; RABITS; surface activated bonding; crystal orientation; nickel,
CeOg; RF magnetron sputtering; epitaxial growth
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Austenitic Stanless Steel (ASS)

Fig.1 Schematic illustration of the complex metal substrate

for REBCO superconducting wire.
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Table 1 Composition of the sputtering target

Composition wit%
CeO2 99.96

Lax,O3 <0.020

PrsOnl <0.010

Nd203 < 0.005

Ca0 < 0.005

Fex0O3 < 0.002

Table 2 Conditions of the CeOz deposition

Factors Condition
Target CeO:
Sputter gas Ar
Sputter gus pressure [Pa] 1.0
Substrate temperature [K] 673
RF power [W] 50
Depotition rate [nm/min] 6
Thickness of CeO2 deposition [nm] 100
Target-substrare distance [mm] 40, 60, 80
Diameter of substrate [mm] 50
Diameter of target [mm] 50

EE e

Substrate

TS=40, 60, 80 mmy

target

Fig.2 Schematic diagram of the target-substrate configuration
in the sputtering chamber.
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Fig.3 Relationship between 6 and L for the target-substrate
configuration in the sputtering chamber.
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Fig.7 Misorientation maps of Ni layer from [001}<100> and CeQz layer from {001}<110> in the same position of the CeOz= deposited
substrate and the crystal latlice images of grain A and B by means of the EBSD analyses.
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(a) NBD pattern at TD

(b) NBD pattern at RD

Fig.13 The NBD patterns of various point at the interface area
between the CeOz and the /Ni layers shown in Fig.12.
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Influence of Heat Treatment on the Mechanical Properties and Structure of MozNiBz Base

Cermets Produced by the Spray Coating Method

Koro HiraTA, Hiroki Y anaca, Hirofumi TASHIRO

Synopsis :

MozleBz and MozNiBz boride base cermets, which consist of the boride phase and Fe or Ni base
binder phase, have had good mechanical properlies, excellent corrosion and wear resistance and
have been applied o plastic injection molding machine parts like cylinders and screws. At present,
however, those product sizes are limited by their particular manufacturing process such as a liquid
phase sintering process and by their low machinability. Therefore, we have developed a thermal
spray coating method for these cermets, which makes possible to form the cermet layer easily on
large-size or complicated-shaped substrates.

In this paper, in order to investigate the suitable conditions of the spray coating method for the
screw parts, specimen A, B and C spray-coated by three types of cermet powder A, B and C ,
respectively, were prepared and their mechanical properties such as torsion and hardness, and
their microstructures were studied. The chemical composition of powder A was Ni-5. Owt%B-
51wt%Mo-17. 5wi%Cr and those of powder B and powder C were Ni-3. 0wt%B-26. 6wi%Mo-
17. 5wi%Cr-2. 0wt%Si-0. 3wt%C. The powder A and B were manufactured by the granulation-
sintering method while the powder C was by the gas atomization method.

In comparison of the three specimens, the torque value of specimen C showed the highest value
of 260N - m. The torque values for each specimen began to decrease when heated above 300°C and
showed the minimum value around 400°C . In contrast, the hardness increased with an increase in
the temperature and showed the maximum values around 400°C . At the heating range from 200°C
to 400 °C , the torque values of each specimen dropped with a different slant and the slant drop
became larger in the order of specimen A, B and C. This corresponded well lo a degree ol
amorphous phase included in the Ni base binder phase. Therefore, it was considered that the
decrease of torque value by heat treatment at these temperature ranges was influenced by a degree
of the amorphous phase in the binder. It was also assumed that structural relaxation ol amorphous
phase in the Ni base binder resulted in the decreasing of the torque value of the cermets.

Keywords : MozNiBz boride base cermets; thermal spray; plastic injection molding screws; HVOF
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Fig.1 Schematic diagram of thermal spray
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Table 1 Chemical compositions of spray powders and methods for producing the powders.
Powder Chemical compositions (mass%) Method for producing thermal
B Mo Cr C Si Ni spray powders
A 5 51.0 1.5 — — bal. Granulation - sintering
B 3 26.6 | 17.5 0.3 2 bal. Granulation - sintering
C 3 26.6 1%.:5 0.3 2 bal. Gas atomization
Table 2 Thermal spray conditions for specimen A, B and C.
Bt | Beniler Spray distance Oxygen flow Kerosene flow
Preim (mm) rate (scfh) rate (gph)
A A 300 1850 6
300 2100 6
G C 300 2100 6
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Yoz 7)) 2RO b 0x A, AEROBEE I\ T

Ik, EREESP TRl BT OREIZE—
y—ZRE L, KD 7 Z v 2 MR ) i@,
ST ERICCREREER L 22, %k, 3B0°CORRPT
L e T G TR, L ZEER X D 10%FE
T4 52 L 2TEREL T3,
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(b)Screw configuration.

Fig.2 Base material for torsion test.
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Fig.3 X-ray diffraction pattern of Ni base alloy.
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Fig.4 Relation between torque value and heat treatment
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Fig.5 Relation between hardness and heat treatment
temperatures.
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Fig.6 X-ray diffraction patterns of specimen A, B and C without heat treatment (R.T.) and with heat treatment at 400°C .
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Fig.7 SEM images and Auger spectra at seven analysis points of specimen A, B and C without heat treatment (R.T.) and with heat
treatment at 400°C .

Table 3 Chemical compositions estimated from Auger spectrum analyses ol specimen
A, B and C without heat treatment(R.T.) and with heat treatment at 400°C. (at.%)

Specimen A Specimen B Specimen C

) Mo | Cr | Ni | B | Mo | Cr | Ni B | Mo | Cr | Ni B
N{J‘gggfz RT | 515|159 44 | 283 | 42.8 | 21.9 | 52 | 30.1 | 42.2 | 200 | 72 | 30,6
400°C | 514 | 166 | 58 | 262 | 41.1 | 220 | 55 | 314 | 432 | 214 | 54 | 301

) Mo Cr Ni Mo Cr Ni Mo Cr Ni
N;&’jyse RT | 542|213 (246 212 | 24.7 | 542 209 | 25.1 | 54.1
400°C | 542 | 22.5 | 23.4 21.2 | 255 | 5313 21.5 | 25.6 | 52.4
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Fig.8 Results of image analyses, (a) volume fraction of
borides, (b) Mean Particle size of borides and (¢) mean
free path of Ni base binder.
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Fig.9 TEM micrographs and electron diffraction patterns of
specimen A without heat treatment (R.T.) and with heat
treatment at 400°C .
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Fig.13 X-ray diffraction patterns of specimen A (a) without

heat treatment(R.T.), (b) after heat treatment at 300°C ,
(c) 660°C and (d) 850°C .
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Development of DNA Chip for Detection of UGTIA Polymorphisms

Koichi Hiravama, Akane Ito, Mayuko Hosova, Hirofumi Y AMANO

Synopsis : The toxicities of irinotecan, which is one of anti-cancer drugs, have been reported to correlate with
the UGTIAI polymorphisms (UGTIA1*28 and UGTIAI*6) . In order to detect these
polymorphisms, we have developed a DNA chip made by the GENE SILICON which is Toyo
Kohan’ s original substrate. In order to improve the DNA chip detection accuracy, we examined
PCR conditions, hybridization conditions and washing conditions. In addition, the threshold to
judge the allele type was established by using 952 DNA samples. By the use of this threshold, we
evaluated the correlation with the Sanger sequencing. As a result, all alleles were consistent. We
were able to develop the good precision DNA chip to detect UGTIAI*28 and UGTIAT*6.
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S o Table 1 DNA probes
[ | [ | i
S— . o Polymorphisms | Allele type Probe
name
UGT1AG"1b | | UGTIAT™6 . wild 1*28W
[-118(T)9>10] [211(G>A)] UGTIAI*28 - "
variant 1*28V
UGT1A7 UGT1A1*28 Wlld 1 *6W
[-57(T>G)] [A(TAJSTAA>A(TAJTTAA] UGTIAI*6 = >
[387(T>G]] variant 1*6V
1622(T>C)] UGT1A1°60
[-3279(T>G)]

Fig.1 Schematic representation of UGTIA gene and genelic
polymorphism
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DNAF v 7 & vz F okt 7 0 —% Tilicn
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2.1 DNAF v 7 OfFl L WBREE Primer mixture 1.0 variable
2.1.1 DNAF vy 7ofE# dNTP mixture 1.0 200 pmol/L each
3mfy o> ) 2 v HAIZDLC (Diamond Like Carbon) 10XPCR buffer 2.0 1x
e ) e Tag DNA polymerase 0.2 0.5 U/ulL
A A LA RIS X D (F40nm) L, BFEEIGTE Water 10.8 _

Harh SR X T, 7 I /HEUALF X L2 NE
WAL EH, AAEFOLEEN-E P A Z v

DNA chip

Fig.2 GENE SILICON DNA chip

TR T 2>EHDONA TN AL AT L — FIcifie
(Fig.2).
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vy, *28 reverse S 06 forwardicH# Bk L 7z, PCR
4 (Mastercycler proS, Ty <y F 7#a&H)
TPCRZ{T\y, DNAZ ML 7=,

Table 2 PCR components

Table 3 Primer sequences

Primer Sequences (5’->3")

4 2 F (NHS (N-Hydroxysuccinimide)) <=x 2 7 L1k #28 forward | TAGTCGTCCTTCTTCCTCTCTGGT

. _ i . #28 reverse | ATGGCGCCTTTGCTCCT

' Pe=c3 E b Fed_sr9.1
WL, BEZATIIREEMS ORI 12— # forward | CCATGCTGGGAAGATACTGTTGA
2y BEML 7, i R T ViE, DNAO RN I & *6 reverse | GATCACACGCTGCAGGAAAG
INFTI/RET I FRERBRT A, v—r)
avic & 7 o — 7DNAZDNAZ # v | 3% & 2.1.3 NAT7)FA R

(SPBIO2000, wi# LM aH) icTATR Y b (@150
pmOfE) L, EfaESEL LT, Fy 7T LEE
tT&3,

UGTIAI* 28 FUGTIAI* 6 T 5720, ZhFh
DPLLYATICNTZ 7 —7DNAR Y —veyay
I2A Ay b L7(Table 1), 20k, F v 7" & OEE LA
&7y, [BEI gl 70— 7DNAZ EEIC L
DErEL T, DNAF v 7R{EML7-. 20, DNAF v
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2. 1.4 HOCHEER L OCHIE O BT
WO EE D & 2R FNO A Xy P OO hiE %
B LHOGRE L L, X500, MHETHE MR 2
ELT, TFoH#AwvCHEM (Index) #HHL 72,
HIE G

B 7 LoV ORI
TR T L VBRI & R L Lo R D T i

2.2 RHAB
2.2.1 PCRE§IRSM: DM

B b4 LD SBRANG k7 2 HE 0 2 IR I Y
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Table 4 PCR cycles

Step Temp. time | Cycles
pre-denaturation 95°C 5min | !
denaturation 95C 30 sec
annealing 60-70°C | 30 sec | 31-45
extension 72°C 30 sec
final extension 72°C 30 sec 1

Table 5 Primer concentration ratio

Primer Fluorescein-labeled me
z 5 fluorescein-labeled
concentration primer N
ratio (pmol/L) primex
(pmol/L)
L5 6.0 4.0
2:1 6.0 3.0
3:1 6.0 2.0
5:1 6.0 L2
10:1 6.0 0.6
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Fig.3 Effect of the annealing temperature of PCR
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Fig.4 Effect of the number of PCR cycles and primer
concentration ratio to mean fluorescence intensity of *28
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Fig.5 Effect of the number of PCR cycles and primer
concentration ratio to mean fluorescence intensity ol *6
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Fig.6 The relationship between hybridization temperature
and mean fluorescence intensity of *28

60000 =
LAk

a1+6V

50000

40000 |

30000 H

20000 H

mean fluorescence intensity(a.u.)

10000

hybrudization temn( o) 52 5-1 | 56 | 58 \ 60 ‘ 52 54 | 56 | 58 | 60 | 52 \ 54 | 56 \ 58 | 60 ‘

sample type wild hetero variant

Fig.7 The relationship between hybridization temperature
and mean fluorescence intensity ol "6

TV RREREICH > T, A7) ¥4 ARED
KRS OGEEHE T2 ZERHASAERD, A

7)) F A ARG ELT D A E BIB9S R T Y
A7 BT B 720, A TN A AREELGCCICaRET
BZEELE.

3.3 REFGOER

PRH OIRIE % 15~35°C L L7 & &, ROVGHIc i
Loz b & (=) O&EFIINCE T 5288 K060
Eff# Fig. 1002 L 7=,

I L Pl o G o LR PR, R At L 22,
L L&D S, AN 16~20°CTIRIEM L kot b D &
HEMASE W EZ 77 L, 35°C T 28D W4 T o Y 2 il 73
1LOWE-0%, FRzrmEdoi:,

i L 7= kil T 0 % 7 1 — 7DNAO & Tmiit 1354
30°CTH D, AHETHI0°CHILETHRD &L EEDS
SILAFER E o, WIRA35°Co & &, *28MF LR}
EA.OET ERFEEE RS oz b Do, *6UE
By HEMEIE A S A3 FFREE R LR o7,
COFHAEELTIE, *283TADOM YR LEIITH 2 DIk
L, *6iF— LRI THD, ZOEVICLEZLDEEZLS
N5, Tm#iz 2 el Tk, TARE Lids%= 61
28R & 70— 7DNA L DA 7 ¥4 ARG
REE LY, FERMESHER LTSRS Z 602

-b,mcurﬁimﬁL&#otﬁth¢MWkg

55

LDNAF v 7% v + DR

20 r ¢ variant
A  hetero
:2 PY 4 e wid
4} b ¢ ¢
12t . 4 A
o | 4 A 4 A
08 r @® @ @
06 . ® ® .
0.4
02
0.0 . : : A ‘ ;
50 52 54 56 58 60 62
hybridization temp.(°C)
Fig.8 The relationship between hybridization temperature

and *28 index

20 $ ® ® ® ®
1.8 r
16 ¢ ¢ variant
14 A hetero
= 1.2 | witd
-]
Bep 0w
gl A A
06 8
04
@
02 | e o
0.0 [ : L ,
50 52 54 56 58 60 62

hybridization temp.{°C)

Fig.9 The relationship between hybridization temperature

and *6 index

20 T * @
L4
15, ¢ { + ,
= 10 +variant
.15; a & 3 a Awild
0.5 A
HREREER
0.0 i + - - y ; ;B
3| 15] 20|25 30 |35 || 15] 20| 25| 30 | 35
washing solution temp.(°C) | washing solution temp.(°C)

#28 G

Fig.10 Effect of washing solution temperature to *28 and *6
index

(EbolhoaiZ
Y4 ARLIGERET B2 LHiT
FOBEMEZ LDEVLDICTE7:0
I5°CLL RIS E L < Ao EREERAHT 72,

L72dio T, i OiEiiid2s~30°ClciiE 528 &
s,

JZ'IJJ”'), ﬂi&/\/éﬁdlq‘J FHE’J&"’f )
*E 7, ADNAF» 7'F% v
tcix, 20°0CBAT Btk

3.4 BEFRHEOEDORERE
A BRI B 02 2 72 o TN L 7o ik Table 612
L7z, 130 i f5l s I oo B E il 0 AR i M OV R
b LB THAHET 2 2 00MiEEES, Fig.dl
bl 1 O
Fio, Sl FHOHERER I FhOBEE TR E L
THHET LB TEhwEEZ NSO, THER
Ay L L7z



HUFEHIN

Table 6 The number of genotyped sample

genotype *28 *6
Wild type 373 | 597
Hetero type 352 215
Variant type 227 140
200 *
150 T
@ + * variant
‘;U‘; 1.00 Hhetero
- * A wild
050 i
1
0.00
+28 *6
Fig.11 The determined thresholds of *28 and *6 index
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