W5 EAE

1 =

11-1541000-001201-01

AR 7] A4k AE 7= JhE

Development of solutions (technology) to

pork origin traceability



AR

AFHA ) WA AZ T,

e

PN
=

H A L7 A A

= «
=

o] BL.aLA]

°]

=
=

DNA X

A 1A -3 A
A 24 -3} A
A& Al

X
o

—_

e

ESQNA BTS2 15 A 2 A

HA 7] AAAAE A Yo

19

o

12

2011

=

Tor

Ao

o
&
B

e
N

job

AL
00

o

=

=

B
o
B

=

Tor

+
ﬁo

—

!

0
e

B
o
Ba



s

A AW =

A%

S A 317]

A B

I.

um.o

il

—
o

RAE AA AASFA, 2)

st

3]

A

KeN
=

1) Age] b

=
(¢}

51171 A4

EE

ol
=

AT AL NE

Im.

—_

X

1A A7) 9

- x| ay] dakA

o

5

)

2A: HAaz] 9

Imro = 3k dAakH]

=
=

- DNA Ax

K

%

%

alo

ojy

- AT L

7|Hko 2

g

2005 TrEe] el A 6008 Rk of A

2) LA (6°C, 6°N) HgRAS B

1) DNA

wE

o

o

SRR R e

L RS 1

Aol TiE

°o]-&

kel
T

Bl A 850099 Y, AAEAE 42509 ¢ <]



(CN

—

o
=il
,ﬂl

0
EX

=

B-

-

7%k 5 =] o]

o

do
el

4) Pig Designer



SUMMARY

GCEX LY

[. Title: Development of solutions (technology) to pork origin traceability

II. Introduction and Goal of Study

The consumer is asking for more information on wholesomeness of pork and a system
1s needed to provide this information. This was the stimulus in Korea for country of
origin labels, which show where pork was produced, are compulsory under Korea
laws. Imported pork has been on the top of the mislabelling cases as domestic pork
for many years, but there was no scientific solutions to identify the country origins
of the pork in Korea. This study has developed DNA and isotope based solutions for

consumers guaranteeing to buy what they desire to buy.

III. Contents of Study

Phase [: Model system traceable pork production sites through supply chain
- Requirements of pig farm management for pig traceability
- Development of efficient DNA information for domestic pork traceability
- Stable isotope analysis on authentication of country of origin of pork

— Economic benefit and cost of pork traceability in Korea

Phase II : Application of DNA and isotope based technologies to pork traceability
- Verification of domestic pork origin using DNA based information
- Design of pork traceability information system
- Determination of Imported pork using isotope reference analysis

- Evaluation on surveillance of pork origin labelling violation

IV. Research and Development Outcomes

1) Assignment of pigs and pork products to parents or farms with a high degree of
accuracy with DNA markers has been demonstrated for commercial operations with
affordable cost.

2) Carbon and nitrogen stable isotope ratios (6-value) were analyzed as a marker for
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determining the origin of pork by using IR/MS (Isotope ratio/mass spectrometry)
and the ratios of §°C and &N values was confirmed to accurately determine
places of origin distinction of the imported pork.

Feasible cost and welfare impact of pork traceability system have been analyzed in
Korea, and introduction of the pork traceability system is expected to generate
yearly welfare increase of KRW 850 Billion for the consumers and KRW 425
Billion for producers.

Monitoring of pork origin labelling violation suggested that restaurants, meat stores
and supermarkets are found to be controlled at optimum raid rates, but business

provider of cooking materials must be reinforced for higher surveillance.

. Proposals on Practical Application

Premium pork brand providers will be introduced with DNA-traceable pork with a
focus on freshness and safety and consumers will recognize processing plant/date
and farm of origin when they purchase the products.

Our developed system will assist the pilot program of national-wide pig traceability
in Korea.

Isotope reference analysis method will be utilized for National Agricultural Product
Quality Management Service (NAQS) to inspect pork mislabelling violation.

Pig Designer software will help to control pig disease and to monitor pig breeding,
cultivation, transportation, slaughter, storage and sale for tracing farms to retailers.
Our traceability system will assist domestic pork to be value-added products that
consumers express preference and will pay a premium for knowing where, when
and how the pork is produced.

Cost-effective, highly accurate DNA-based traceability system enables the industry
(major providers of cooking materials) to more effectively manage food safety

outbreaks, reducing the potential for market distruptions and price volatility.
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(X% 2-1-1) Application fields of Isotope ratio analysis

Sample Analysis system Isotope Reference
2rp/lpy 134 A2
IRMS 15113I /114_111’\1’ 3(% /Sgé Boner et al. 2004
134 A2~ 1507 /14
IRMS ¢/ 39’ 32N/ N, Schmidt et al. 2005
S/7S
Beef 20/l 13 /12
y
IRMS, ICP/MS 155 /114_11\’1’ 1%3(/) /1%(’) Heaton ef al. 2008
134 A2~ 1507 /14
IRMS ¢/ 39’ 32N N, Bahar et al. 2008
S/7S
Pork IRMS Be/e Gonzélez-Martin et al. 1999
Lamb IRMS Be/e, PNMN Piasentier et al. 2003
IRMS Be/ce, PNMN, P00 Kornexd et al. 1997
Milk IRMS B0/%0 Renou et al. 2004
IRMS ¥0/'%0 Ritz et al. 2004
1B A2~ 1ag Adn 18 16
C/C, PN/™N, 0/70,
IRMS, TIMS /345’/325,/8751: /8651”/ ' Rossmann et al., 1999
Butter 1B A2 15ag Adng 18~ 16
N/"N . )
IRMS, TIMS C/34(S:’/325’ 8751: /gﬁé)r /70 Balling et al. 2004
IRMS Be/e, PNMN Manca et al. 2001
201 Apy 18 A2 150 14
IRMS, ICP/MS, TIMS H/gy’ 32C/ 87C ! gg\l /N, Pillonel et al. 2003
/7S, “Sr/®Sr
201 Apy 18 12
H/H, “C/“C, . ‘
Cheese IRMS, AAS 15N /14N, 345 /325 Pillonel ei al. 2004
MC/ICP/MS, TIMS 9/ Fortunato ei al. 2004
134 A2~ 1507 /14
C/~C, °N/"N, :
IRMS 80y /160’ g g Camin et al. 2004
ICP/MS, MC/ICP/MS Up/0g, #gr/®gy Oda et al. 2002
Rice IRMS, ICP/MS Be/oe, o/ Kelly et al. 2002
MC/ICP/MS “Sr/*Sr Kawasaki et al. 2002
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(¥ 2-1-1) Continued

Sample Analysis system Isotope Reference
TIMS Sr/Psr Horn et al. 1993
IRMS Bese, o/ Breas et al. 1994
IRMS, TIMS Sr/®sr, *0/0 Horn et al. 1998
IRMS, SNIF-NMR Bese, o/ Rossmann er al. 1999
MC/ICP/MS Sr/Psr Almeida et al. 2001
Wine ICP/MS AP,/ ®pp Barbaste et al. 2001
MC/ICP/MS Sr/Psr Barbaste et al. 2002
IRMS, SNIF-NMR Be/te, Bo/M0 Christoph et al. 2003
IRMS, SNIF-NMR Be/re, ®o/%0 Christoph et al. 2004
ICP/MS Sr/Psr Marisa et al. 2004
IRMS, ICP/MS H'H, *0/°0 Gremaud et al. 2004
Wheat  IRMS Be/se, PNMN Brescia et al. 2002
Orange juice ICP/MS, IRMS Be/Me Simpkins et al. 2000
Coffee  IRMS "H/'H, BC/MC, PN/MN Weckerle et al. 2002
Honey BC NMR BC/ 12C Discrimination of
Bean NMR 1B /12C Real and Fake
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duct Our Story Cooking Contact Us

Guaranteed Alberta Pork, I e l
It’s In Our DNA IER

Sturgeon Valley Pork is a group of farm families,

a processing facility, a system of sustainable procedures to produce
the highest standards, and a shared commitment to customers and
the next generations.

Sturgeon Valley Pork is among the first Canadian

meat processors to employ a state-of-the-art DNA 100% Alberta Pork Next Day Delivery
traceability system to trace pork from the grocer’s
meat case back to our processing plant and farm of
origin.
Natural Grain Fed P?;;?l:; SP;E;;:y

Family Owned Proud Customer
& Operated Service

Home « Product « Product Codes » OurStory = Cooking = Contact
1 Sturgeon Valley Pork T

Call us at 1

(18 2-2-6) Sturgeon Vally Pork &#o]x] TH &

Freson Bros. Introduces Alberta’s Sturgeon Valley Pork with DNA-based

Meat Traceability Guarantee
December 16th, 2011

ldentiGEN's DNA TraceBack System Assures Consumers about Alberta Origins and Premium Quality

Contact: Michele Wells, Wells Communications
(303) 417-0696
mwells@wellscommunications.net

St. Albert, Alberta, Canada, Dec. 16, 2011 — Fully DNA-traceable fresh premium Alberta pork
from Sturgeon Valley Pork, an Alberta, Canada, pork processor, has been introduced at all 15 Freson
Bros. grocery stores in Alberta. Sturgeon Valiey Farms’ Premium Alberta Pork, an exclusive iOII’lt brand
with Freson Bros., is among the first Canadian meat processors to employ the state-of-the-art DNA
Eraceability syslem called DNA TraceBack® from ldentiGEN Canada to trace its D’O!K from the grocel‘s
meat case back to the processing plant and farm of ongin.

of Sturgeon Valley’s pork is premium Alberia pork,
sourced from local farms. It is also our guarantee to
Freson Bros. of the product’s high quality,” said Dan
Majeau, one of the principals at Sturgeon Valley Pork

Sturgeon Valley Pork is a federally inspected processing
plant that supplies fresh pork to grocers in Western
Canada. The company works closely with local pork
producers to deliver consistently high-quality pork with a

| focus on freshness and food safety. Freson Bros.' market
research found that 96 percent of its customers value
local Alberta products, and 73 percent said they would

favor stores that featured Albertan products.

“When we made the decision to source all of our pork from local Alberta farms, we wanted DNA
traceability to give assurances to our customers,” said Doug Lovsin, V.P. of operations at Freson Bros.
“The DNA TraceBack seal is on the package for the consumer to see.”

(19 2-2-7) Freson Bros9| Sturgeon Valley Pork wj
RE &
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chr primer sets SMP in NCEl | confirmed nowel 1SHP S-SHP ns-sShiP
SSC1 22 25 24 7 26 4 1
S8C2 44 105 B7 17 73 11 0
Soiles 24 70 44 15 54 4 1
SSC4 21 46 33 11 a9 3 3
SSCh 20 58 as 11 40 5 1
S5CH 47 137 a7 28 110 13 2
SSCT 30 85 54 14 61 T 0
S5CE 10 43 10 4 12 1 1
SSCY 21 148 B7 24 84 7 0
SSC10 1 36 23 5 28 0 0
SS5C1 ) 9 3 1 1 1 2
SSE12 35 164 £ 18 68 8 3
SSC13 27 103 27 g 28 5 2
SSC14 15 9 33 13 40 5] 0
SSEIS 1t 9z 3z 15 35 9 3
SSC16 11 54 24 12 23 5 g
SSC1T 21 95 35 23 54 3 4
SSC18 o 24 g 2 8 2 0
Total 286 1406 530 228 734 94 21
208 208
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o

E 3-1-1. A7 94A] A EE SNP vA9 4844 A 2 dIdAd Au

SNP name Chr. N Alleles MAF Ob H Ex H PIC PI:I\leje
NP001006642 1 402 CT 0.220 0.369 0.346 0.284 0.7804
NP005609 1 405 C:T 0.321 0.476 0.439 0.341 0.5973
NP1162552 1 406 A:G 0.331 0.398 0.446 0.345 0.4531
NP937895 1 399 G:A 0.290 0.309 0.414 0.327 0.0432
NP002550 2 402 G:C 0.321 0.476 0.439 0.341 0.5973
NP003137 2 397 C:T 0.372 0.500 0.470 0.358 0.7341
NP003784 2 407 C:T 0.250 0.310 0.377 0.305 0.1744
NP004508 2 404 G:A 0.202 0.333 0.325 0.271 1.0000
NP054905 2 400 A:C 0.380 0.470 0.474 0.360 1.0000
NP775908 2 396 C:T 0.220 0.369 0.346 0.284 0.7804
NP001002811 4 403 A:G 0.375 0.464 0.472 0.359 1.0000
NP006173 4 406 G:C 0.393 0.571 0.480 0.363 0.1228
NP001003681 5 405 G:T 0.262 0.405 0.389 0.312 0.9435
NP079105 5 401 T:C 0.200 0.253 0.320 0.268 0.1197
NP054722 6 406 A:C 0.351 0.607 0.458 0.352 0.0530
NP892028 6 390 C:T 0.446 0.655 0.497 0.372 0.0520
NP001008844 7 391 A:G 0.429 0.500 0.493 0.370 1.0000
NP005266 7 384 G:A 0416 0.590 0.489 0.368 0.0903
NP005893 7 403 C:G 0411 0.583 0.487 0.367 0.1070
NP055595 7 401 T:C 0.458 0.583 0.500 0.373 0.1825
NP057660 7 404 C:T 0.287 0.500 0.411 0.325 0.0804
NP071350 7 405 T:G 0.458 0.560 0.500 0.373 0.3732
NP258261 7 397 T:C 0.375 0.583 0.472 0.359 0.0472
NP079182 8 404 C:T 0.209 0.313 0.282 0.241 0.5608
NP653247 8 405 A:G 0.463 0.561 0.500 0.374 0.3768
NP036233 9 404 T:C 0.392 0.566 0.479 0.363 0.1492
NP056076 9 406 A:G 0.190 0.310 0.310 0.261 1.0000
NP003168 10 401 CT 0.392 0.422 0.479 0.363 0.3808
NP004437 10 400 AT 0.369 0.548 0.468 0.357 0.1822
NP002461 12 407 G:C 0.274 0.381 0.400 0.319 0.8529
NP055914 12 407 G:C 0.202 0.310 0.325 0.271 0.8906
NP068758 12 404 G:T 0.357 0.548 0.462 0.354 0.1363
NP789839 12 404 T:A 0.292 0.464 0.416 0.328 0.4166
NP001097 13 400 C:A 0.399 0.488 0.482 0.365 1.0000
NP006216 13 404 T:A 0.410 0.506 0.487 0.367 0.8913
NP0559181 13 404 A:G 0.452 0.500 0.498 0.373 1.0000
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NP006149 14 400 C:T 0.207 0.390 0.331 0.275 0.1741

NP0383471 14 407 G:C 0.440 0.619 0.496 0.371 0.0569
NPO055118 14 401 T:C 0.202 0.316 0.268 0.231 0.2087
NP003460 15 402 G:A 0.482 0.651 0.502 0.375 0.0122
NP055407 16 405 T:G 0.355 0.446 0.461 0.353 0.9446
NP115976 16 406 A:G 0.315 0.440 0.434 0.339 1.0000
NP000836 18 406 C:T 0.280 0.464 0.405 0.322 0.2811
NP003778 6 405 G:A 0.451 0.439 0.498 0.373 0.3881
NP005332 6 404 T:C 0.439 0.585 0.496 0.371 0.1516
NP005520 6 405 G:A 0.274 0.405 0.400 0.319 1.0000
NP005539 6 406 T:G 0.435 0.560 0.494 0.371 0.3191
NP055542 6 398 T:C 0.429 0.571 0.493 0.370 0.2093
NP002301 16 362 T:C 0.452 0.614 0.498 0.373 0.0539
NP004073 3 402 G:T 0.393 0.602 0.477 0.362 0.0540
NP937895 1 404 C:T 0.200 0.400 0.322 0.269 0.0505

Total average - - - 0.344 0.476 0.435 0.377 0.4524

* Minor allele frequency (>0.200)

#+ Heterozygosity (>0.300)

wx% Hardy-Weinberg equilibrium (P-value <0.05)

1) Name is the marker ID specified (only if an info file is loaded)
2
3
4
5

Ob H is the marker’s observed heterozygosity
Ex H is the marker’s predicted heterozygosity (.e. 2*MAF*(1-MAF)).

PIC is the marker’s polymorphic information contents

)
)
)
) HWE P-value is the Hardy-Weinberg equilibrium p value, Panel hich is the probability that
its deviation from H-Panel equilibrium could be explained by chance

6) MAF is the minor allele frequency (using founders only) for this marker

7) Alleles are the major and minor alleles for this marker

@ 517] v}A Panel® Z& A0
5171¢] SNP €9 %3S 9]
%18 (Table 6). PCR Primer & o]%3le] Multiplex PCR & Z#3le] =23 3 41

9] extension primer £ ©]83%] MassARRAY method & FAx3 &4& 39S

Mass

s 1 -

18 3-1-9. Sequnom MassARRAY Z o] &3 B4 44

Biochemistry
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it 3-1-2. Primer sequence for MassARRARY of 51 SNP marker panels

SNP_ID

Panel

PCR Primers

Size

UEP_SEQ

(Extension primer)

NP1162552

NP054905

NP079105

NP005266

NP057660

NP079182

NP653247

NP003168

NP006216

NP055407

NP002301

NP001006642

NP005609

NP937895

NP003137

NP892028

NP055595

NP071350

NP056076

NP055914

NP068758

NP789839

NP115976

NP000836

NP003778

NP005520

NP005539

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

ACGTTGGATGCAGTAAGCACATGTATCCAG

ACGTTGGATGCTCACAGGATTGTCTTAGGG
ACGTTGGATGACCAGTGGGGACAAAGGAG

ACGTTGGATGGAGAACATCCATGTAGGGGC
ACGTTGGATGTCCTTCCATCAGTTCCTTCC

ACGTTGGATGCCCAGCTATAGCTACATGTC
ACGTTGGATGTCTACCCCATTGCCCAAATC

ACGTTGGATGAGGGCCTGCACAGGGATTC
ACGTTGGATGATGAGCGGGAACCTCTGCC

ACGTTGGATGTAACCTCGGGCACAAGGCGG
ACGTTGGATGGGGCAAGTTGGAGAAGACTC

ACGTTGGATGGGTAGGTTGGGTCATAGATG
ACGTTGGATGCACTTAGATTCTGACACAAC

ACGTTGGATGTCCAGCTCCACTTCTGTAAG
ACGTTGGATGATGGGCAGCGGATGATCTTT

ACGTTGGATGAAGACCCAGAAAGAGTGTCC
ACGTTGGATGACCCTGCTTTTGCTTAGGAC

ACGTTGGATGAAGGGCAGGACAGAGCAATC
ACGTTGGATGTGCTGTGTGTGGGAGGAAC

ACGTTGGATGTGAGGCACCACTGGGCTCTA
ACGTTGGATGTTTCGGGTTCTGCATCAGAG

ACGTTGGATGGAAACTCGATCAGCAGTTCC
ACGTTGGATGCCAAGCGAATTGGGTTACAG

ACGTTGGATGGACAGTTATTGGATCCCCAC
ACGTTGGATGTGCTCAGACAAAAGAGCTCC

ACGTTGGATGGGAGCACAGGACCTTAGTTT
ACGTTGGATGTCTGGTGCGATCATCATGTC

ACGTTGGATGTGCCCAAGTTCAGACTTCAG
ACGTTGGATGTAAACAGCACCAAGCCAGAC

ACGTTGGATGCCCCTAAGGAGCATGACAG
ACGTTGGATGAGGAGCCCTCTGAAATGCAC

ACGTTGGATGCAATAAGGGAGAAAGGGAGG
ACGTTGGATGTCCTTTCCCCTGTCTTCCAC

ACGTTGGATGGAACCATACGGTAAGGAAGG
ACGTTGGATGATCCTGGTGTGGGCTTTAAG

ACGTTGGATGAATACTACCGCACTGGGTTC
ACGTTGGATGATTGGACCATCTCACCACAG

ACGTTGGATGACAACAGATTTCCCCAGTCG
ACGTTGGATGATAGAGTGCAAACTGCAGGG

ACGTTGGATGTGCAACAACTGAACTTGGGG
ACGTTGGATGACTTCCCTAAGAAGAGGTGC

ACGTTGGATGCCTAAGCTGAGTTTTTCCCG
ACGTTGGATGTGGAGGTGATGTTGGAGTTG

ACGTTGGATGATACAACTCATGCTGCTGGG
ACGTTGGATGCTTTTCCGTACCCTCTGTAG

ACGTTGGATGGAGCATTTTAATGCTGGGTG
ACGTTGGATGCAAACTGGAATGGCATTCCC

ACGTTGGATGATATAGTGGCGATGATGCCC
ACGTTGGATGACGTACCTCAAGTCCTGCC

ACGTTGGATGAGAGCACAGAGTGGAACAGG
ACGTTGGATGCAAATGCAGATGGGCATAGG

ACGTTGGATGACTCCAGTTGGTCTGACTTC
ACGTTGGATGAACGGAAGGTAAAGTGATGC
ACGTTGGATGTAGTCCCGACCTCATCTAAC
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112

99

96

96

120

103

116

86

100

102

114

100

100

100

109

100

99

119

109

120

107

101

108

94

115

103

104

AGCACATGTATCCAGTGCTTAT

CCCCCGGAGGCTGCCACCCAGA

GGGAATCAGTTCCTTCCAGATCTTA

ATCCAGGAGCCCTACAC

AGTACGGGGACGCTCCCACC

GGAGAAGACTCCCCAATA

TGAGATTCTGACACAACATTTGATGC

AAGGATGATCTTTGCAGGA

TTCGGACTCTGTACCCCCAGTATTTC

TGGGAGGAACACGCAGT

TCTTCATCAGAGCTCTCTTCC

AGAAAGTGGCCTCCCGCAGAT

GCAAGGTAGCTCACAAA

GGCCACTTCACAGAGACACTGGATAT

ATACCATGCCCTTCTCCCCTCTA

CCGAAATGCACCTGTCTTTCAAGCC

AAACCCGTGCCAGCTGCCACCA

TTCTCTTCCTCCCCTCCT

TCACAACAGCACTGTACCTGAGCCAC
C

AGCTGAAATGGAGGGACAGAGAT

AGAGGTGCTTTATCCTGAT

CCCCGGTTGGAGTTGGCAGACTAA

AAGACGTGTTGACTGCTCCTTCA

CTGTCATCCCTGTCTTCCT

GGGTGCCGGCGCATGAAGAA

ACTAAGCCCTGTGCCCC

TAGGGCCTGCCTTCCTTT



NP004073

NP937895

NP003784

NP775908

NP001002811

NP006173

NP001003681

NP001008844

NP004437

NP0559181

NP055118

NP003460

NP055542

NP002550

NP004508

NP054722

NP005893

NP258261

NP036233

NP002461

NP001097

NP006149

NP0383471

NP005332

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel

Panel 4

ACGTTGGATGAACTCTCTGCGGAAGAGAAC

ACGTTGGATGGTCAGGACTGAGAATTAGGG
ACGTTGGATGTCTGGTGCGATCATCATGTC

ACGTTGGATGTGCCCAAGTTCAGACTTCAG
ACGTTGGATGTCATCGACCATGCTGTGCTG

ACGTTGGATGTGTGGTCCAACTGGACAGAG
ACGTTGGATGAGCACAAGAGACTCAGAGCC

ACGTTGGATGGAGGAGACCAGCCTCTGAT
ACGTTGGATGACATAGCTGTCATGCTTCGG

ACGTTGGATGATAGTCAGAATCTGCAACCC
ACGTTGGATGTATGGTGTGATGGGAAAGGG

ACGTTGGATGCCTCCTTATCTCTCTTGCTC
ACGTTGGATGAGCCGTCAGCAGCATGTTC

ACGTTGGATGTCAGGGAGACCCAGCCTTAA
ACGTTGGATGCCTTGGCTGGAAGAGACAGT

ACGTTGGATGATTCTCTTGGGCTTCTGAGG
ACGTTGGATGAAACACTACGCCGCTAGTTG

ACGTTGGATGGTCCAAATACCAGTGACTAC
ACGTTGGATGGGGGTTAACTCCACGGTC

ACGTTGGATGAGGGGCTGTGTCTAAGGAG
ACGTTGGATGCAGGGGAAAAGAATGACAGG

ACGTTGGATGGACAAAGATCTCAGGTATGG
ACGTTGGATGGGAATCTGTCTTCCAAGAGC

ACGTTGGATGTTTGCTCCTCATCAACCCTC
ACGTTGGATGTCCCCTTTTGCTGTGTCTTC

ACGTTGGATGTTAAGAAGATGCTCCCCCTC
ACGTTGGATGATTCTGTGGCATCGGTCATC

ACGTTGGATGTGGTGCTAGCTAGTGGGAAG
ACGTTGGATGATGGGAGAAGATCCTGGAAG

ACGTTGGATGAAGCCTGTCCAGCACTCAGA
ACGTTGGATGCAATTCCCTAGGGAAGAGAC

ACGTTGGATGGCCGGTGTCAAAACAGTATG
ACGTTGGATGAGGATGGATGAGTCAGACAC

ACGTTGGATGTCCATCAGTTGGTCACAGAG
ACGTTGGATGTCAGCATCCAGCTTCCTGTG

ACGTTGGATGCGTGGGCATTTAAAGGAAGC
ACGTTGGATGGGGCAGGCTTTTTTACAGTC

ACGTTGGATGGAGGGTTCATGTCAACCCAC
ACGTTGGATGTCTTCCTCCCAGCAGGTTC

ACGTTGGATGACTTCACCTCCAGCCGGGTA
ACGTTGGATGGGGTGGTGATCATGAAGTC

ACGTTGGATGTTTCCATGGCTGTGGATGTG
ACGTTGGATGTCTCCTCTTCGTGCACTTTC

ACGTTGGATGAGCTCGAAAAGCGCATTGAC
ACGTTGGATGCAGAGTTCACTGCTGAGTGG

ACGTTGGATGACAGGGCTTCTGGTCCACAT
ACGTTGGATGACACCTATGGAACCCTGGTC

ACGTTGGATGTCGAGGAGCCTCTGGCATC

96

100

98

116

108

102

114

107

113

84

100

97

114

110

104

117

97

100

96

120

112

89

108

97

CCATTGGGCAGTGTCCCTTC

GGCCACTTCACAGAGACACTGGATAT

TCTACGGCAACCGTGAGTCCCACC

CGCCTTGGGTCAGACACCCCGC

TTGATGCCGTGGCTGTGCA

GCGAGTGTGAGAGATGGAGT

GCAGTGCTTCACCCAGGA

GGTGGCTGGAAGAGACAGTGGCTTT

GAAGACGCTAGTTGCCAGGTATTC

ACTCCACGGTCAGCACC

CAAACCATTAATCACTGGCCAGGTTC
T

CTTTATTCCAAGAGCTGGGGAAACTG

TTAGAAGCAGTATTCTTCTTACGCC

ATGTTGCATCGGTCATCCAGAAAACC

GATCCTGGAAGGAGGAGAG

ACCCAGCAGGTGACCGCATCAGCA

CCAGACACCATCTGAACT

CCCTTGTCTGTGTTCTGCATCTT

GTTGTCTATCTGCAGCTCA

CGCAGCACCACCGCCcCe

CCTAAGAAGTGATCCCAGGG

GGGTAGTGCACTTTCTTCAGAAAGGC

GCACATCTGGGAAACCTCAGTG

GGGGTAACCCAAAGGCAGGGCC

CEREE
- multiplex-PCR ¥F&-9} =42 PCR reaction buffer 10mM (Tris—-HCl, pH8.3, 50mM
KCl, 1.5mM MgCl2)¢} 25mM dNTPs, 10 pmol first and second primer pairs, 10ng

9] template DNA, 05U h-Tag DNA polymerase (Bioneer co., Ltd)2} Nanopure
H20E A}&38te] & Wk 10z 319t PCR W9l ABI GeneAmp PCR
System 9700(Perkin-Elmer Co., USA)E AF&3}% 3L, PCR 272 95TolA 15683t
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pre—denaturation 3+ % 95Co| A 20%7%t denatruation, 56 Cel 4] 30%3%} annealing,
a8 ar 72T oA 187 extentiong 45cycles F83F 3 uwpxuto g7 72°Co| A 387
HZ extentionH A& FH3UTE. PCRETF AAES T3Fd dde =277t €3+
allele size W9l ol £A3F=%], PCRZAS HAAA oFZE 2317 93F9] EtBr
(ethidium bromide)©] ¥3HH 2% agarose geloll A 7|53 UVAe A #zHE9)v)
- ANTPE AA37] 91381 SAP treatment 348 AAEATE SAP treatment WS-
ZAL8 10 x SAP buffer 0.17040, SAP enzyme 0.4U% Nanopure H20E A}-&3}o]
Z uk&f 240 2 3}tk SAP treatment F7-S 37T A 2087 3 & 85TCoA
5%k w5 Al F T
-iPLEX ®F&-& 3}7] 93 10 x iPLEX buffer 0.7554¢, iPLEX termination mix 0.200
1, extension primer 7uM, iPLEX enzyme 0.0041x0 2} Nanopure H20E A}-&3}¢]
vhgole ou0 2 Sk9irt iPLEX whS-ZA-& 95Tl A 30%3k, 95THA 523k 52T
o /] 5&%F 80TColA] 5x%F 4883 3 3 step oA 5 cycle 383 3 2 step oA
YAl 40 cycle G383 5 72CoA 3EI HAS FHEATE 384 wellol A
SpectroCHIP (Sequenom SpectroCHIP®) 2. % sample ©]% % MALDI-TOF mass
spectrometry (Sequenom Compact system)S ©]-&3Fo] Fxx3S #Fs9 o
Data #4 9 sorting < Sequenom 2] SNP #4 program$! Typer 4.0 (3= 3.0)
S o] &3] genotyping A3 &l 2 oF B4 3} Excel programs ©]-&3)o]

Data sorting 3}S1t}.

(2) 517] SNP ulAe] 924 AS 384 val

4
AN BARAE . F AA 20 ALY Y4
A H =

i 3-1-3. Correlations between 51 SNP Makers of pig

SNP marker 1 SNP marker 2 (n=50) Chr. N (averaglz' score) (averr_:gélaerOre)

NP001006642 each maker (n=50) 1 402 0.309 0.029
NP005609 each maker (n=50) 1 405 0.303 0.044
NP1162552 each maker (n=50) 1 406 0.242 0.045
NP937895 each maker (n=50) 1 399 0.270 0.039
NP002550 each maker (n=50) 2 402 0.336 0.051
NP003137 each maker (n=50) 2 397 0.286 0.042
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NP003784
NP004508
NP054905
NP775908
NP001002811
NP006173
NP001003681
NP079105
NP054722
NP892028
NP001008844
NP005266
NP005893
NP055595
NP057660
NP071350
NP258261
NP079182
NP653247
NP036233
NP056076
NP003168
NP004437
NP002461
NP055914
NP068758
NP789839
NP001097
NP006216
NP0559181
NP006149
NP0383471
NPO55118
NP003460
NP055407
NP115976
NP000836
NP003778
NP005332
NP005520
NP005539
NP055542

each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each
each

each

maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)
maker (n=50)

O O 0 0 9 9 9 9 9 9 9 L BB NN DN

e e e e e e e e e e e
N A A A W W W DN NDDNDNDOoO O
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407
404
400
396
403
406
405
401
406
390
391
384
403
401
404
405
397
404
405
404
406
401
400
407
407
404
404
400
404
404
400
407
401
402
405
406
406
405
404
405
406
398

0.265
0.365
0.265
0.283
0.258
0.386
0.314
0.232
0.364
0.345
0.304
0.299
0.399
0.342
0.413
0.406
0.502
0.531
0.378
0.247
0.262
0.281
0.252
0.254
0.341
0.312
0.340
0.350
0.400
0.374
0.444
0.446
0.371
0.374
0.358
0.335
0.301
0.329
0.330
0.333
0.315
0.336

0.029
0.045
0.037
0.027
0.039
0.097
0.053
0.017
0.071
0.084
0.070
0.056
0.109
0.087
0.087
0.099
0.137
0.106
0.053
0.045
0.033
0.033
0.033
0.038
0.048
0.040
0.069
0.075
0.068
0.061
0.063
0.078
0.065
0.067
0.068
0.073
0.052
0.060
0.065
0.060
0.061
0.077



NP002301 each maker (n=50) 16 362 0.356 0.075

NP004073 each maker (n=50) 3 402 0.369 0.080

NP937895 each maker (n=50) 1 404 0.379 0.081
Total average - - - 0.337 0.061
O 544 4%

218 98 Stephens method 48 (Stephens %, 2001) o] D' ¥ 22
W O Hyr D 2 0337 e Har 282 0.061% -+ A
= 51719 SNP wiAES Z47; sy Aoy dAAAdo] A §las o

O 5171 SNP wlAEY g4 3} SuHS A7) Sskel weud
F49 EALE o4

2 M

O SNP Az %3 A &332 (probability that two randomly chosen
individuals have identical genotypes; PI, probability of identify from half sib;
Plhaif-sibs, and probabilityofidentityfromsibs;Plsib)& #4139 %

O BEY wE9 AAAAE (exclusion probability: first parent; NE-1Pand exclusion

probability: second parent; PE) 2 &}o] FAH 39S
O 51 7% SNP marker set 2 ©]&3te] AE FAI A3} F2r9 wejdd (PI)Oﬂ/H
= 5.63x10-33% yErsker wiam Wl (Plhalf-sib)2 4.35x10-15% #4235
By A wel e (Plsibs)2 1.32x10-1562 #2455
oL} HEF e FEY BE A FES S 82 09999778002 ER
©. o

2o B >099999999¢] 100%0] 717he WA B }EHS YU

O o] A= H+: microsatellite VFAE %33le] o] &3] H X HAAE FAHI W

il

_53_



i 3-1-4. The cumulative probability of exclusion and Multi-locus probability of

identity estimations for 51 SNP marker set

Overall  probability of identity' Cumulative probability of exclusion’
PI Pliaitsib Pl NE-1P NE-2P
panel-1 1.00x107  3.48x10*  8.54x10™ 0.92376620 0.99038472
panel-1+2 7.82x10"°  420x107  3.40x10” 0.99161113 0.99984415
panel-142+3  4.76x107"  1.79x10™"*  7.31x10™ 0.99985549 0.99999992
All  panels  5.63x10%°  435x10"  1.32x10™° 0.99997780 >0.99999999

Df7{Ci o0l ChHet SAHEA

Botstein methodE 0|&3}0{ 2} O}7{2] PIC 2 CI=1l ZH0| AlASISAECE.
PIC =1->ni=1pi2-2> n-1i=>nj=1+1pi+2pj2

pi, pi = ZZ “1”7 2 “2” 9| Ligl/TXIIt LIEILE= #&0lH n2 CHRIRZEZAIL] JH=~0]
C}.

ZIXZEA| &S0l 582 25lM Aickin method £ 0|23510{ paternity index (Pl) &

probability of paternity (PP) £ Al2519iel AHMuMHe Cl20) ZiC).

Statistical frequency (SF): o
Paternity Index (PI) or Likelyhood Ratio (LR): g/
Probability of Paternity (PP): [#/(B+3)] x 100(%)

0] A< SF= HA ZTHIM FERIZ JHAMIE MEME W £AI & = U= &E(0) olCL
Pl £2 LR 2 F9I=2 M8t JHA7L RAL S (p)00 Chsto] W= FAR FHED
UE AL EIFU 2E(p)e H[OIEK /). PP = Pl & WEE=2 ®BIEH Zio|C}
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(3) 5170¢] SNP w}A o] H = AHss {F3¥ vl

O 1& FAAEEAE T3 AAFA: 1Ad A& 2409 JAAE 43817 918 5171
SNP #F#&AE-S AE3F59 2o CERVUS 3.0 2=z 1388 (www.fieldgenetics.com)
AR A E o o] 83 T

<1AMtfe] oHH|EHeF o0 FH>

D - D = A
K-27 Liale E-11 Fermale
K-31 Iale K-13 Female
T4-133 Iale K-14 Female
Y4-16 Iale K-15 Female
A=A Llale K-16 Fernale

K-2 Female

K-20 Female

E-21 Femmale

K-23 Female

K-25 Fermale

K-4 Female

-5 Fetmale

K-7 Femmale

Ta-144 Female

Y4-156 Female

TA-163 Female

YA-176 Female

T4-50 Female

ofu] & T 5% oln] £ 54 185

9 3-1-10. DNA #4¢] o]&¥ FO ¢ F1 Althe] 89f
<5 A2 p>

Father alone

Lewel Confidence (%) Critical LOD Assignrments Assignment Rate
Strict 100% -999.00 G2 100%
Relaxed >95% -999.00 62 100%
Unassigned 0] 0%
Total 62 100%
Mother alone
Lewel Confidence (%) Critical LOD Assignrments Assignment Rate
Strict 100% —-9939.00 62 100%
Felaxed >95% -999.00 62 100%
Unassigned 0] 0%
Total 62 100%
2% 3-1-11. FO ¢ F1 Altie] DNA xpzhd A3 g of
~9le] EAA 7334& ‘«}E}‘«P’“ AMEFZE 95% T 100%E o o= FRlal 1A
A F 02T FAAGES B4 B8 2L opiANG ojnRue fuAY Y




we 100%E VEhiich fee] FEA] s Aol 2w gl
B8 51 N9 wA9INgY BAH BAS Ba) RS ABWAE vwd

&
Ash mE ASE AL HIE S YATh
AA el 1: 51719 SNP wiASE Agate] dAg ol AR EFA

<Intact pedigree output file>

Offspring ID; #<£=2] 74 ID

Typed loci: th7d 7HAA FHdA4E ghe] 7I=4 vtA

Offspring ID Loci typed  Fisst parent s Fasen pais r/Candidate mother 1D Locityped  Pais laci coum) Pair loci mise Pair 1OD seo Pair Delts  Pair confiden Candidate father TD Loci ryped  Pair loci cony Paix loci misn FPeir
(3. 1 =00 51 -

51 50 ¥K1-27 30 L
51 50 0 1
1.54E-06 YK33 51 50 0 1 i
2 19E-06 YK3.3 51 50 S0 1 -
5.92E-09 YK222 51 50 £} 1 .
5 121E-08 Y222 51 50 50 il
3 2 96E-09 YK2.22 51 50 = 1
38 S40E-06 Y33 51 0 E L
5 1.03E-07 ¥K1-33 51 50 E} 1
53 7A0E-08 VK319 51 50 5 1
54 2 09E-06 YE3-19 - | 51 51 o
53 3.66E-10 ¥K3-19 5 50 E} L
st $$1E-08 YRG-19 51 50 50 e
58, 25 12E-09 VK333 51 50 50 7
54 LOSE-01  3.07E-06 YK1-35 51 0 51 o1
34 1S0E-03  S5.60E-08 YK147 5 50 0 1
54 GSSE-03  1.57E-08 YKI35 51 5 51 o -
53 1.11E-02 204E-07 WKI1-47 3 | S0 51 0o 1
33 4ISE-03  6.96E-08 ¥KD.2§ 5 51 5 b
54 313E-07 VK347 51 0 30 1
51 S8E-07 YKI-35 51 50 5 1
53 S1 51 51 o
34 5 50 £} 1
54 1 51 51 o
54 b3 | 50 50 1
53 51 19 4 2
4 1 51 51 o ¢
53 1 9 5 A
53 51 51 51 o b
4 5 i £} 1 a1
54 51 5 13 A
50 51 50 49 3
sa 1 51 51 o e
34 51 50 30 i s
53 51 50 50 1 -
2.60E-08 YK225 51 51 51 51 0
4.60E-08 YK3-19 5 50 51 £} 1
1.61E-07 YK2-25 1 50 0 1z
409E-06 YE 1 50 50 1%
7.67E-08 W33 51 51 51 0 1 -
3 23E-07 YK 148 5 51 5 5 o :
5 69E-08 K135 51 st 51 51 o -
131E-07 ¥R2.25 51 51 51 ol
Candidate sire ID. 51718] BiA= Ha= F2F o} l:ﬂ =R
FPair loci missing: A7 BL X =l+= oA S
Candidate dam TD: 517]2] ml#® HNEsl =2 oA w
. = & Z [e}
19 3-1-12. DNA AXE o] &3 Azd At aof
51 SNP maker = 0|-2clo| 54 Aut
Gemeration  LAICH AA 1D @&t otul | =&t ofnl | Maeen | G olnl | Z3at olnl e
Fl Kyloz-11 K27 K27 o Y450 T4-50 o
F1l ET102-13 KE-27 E-27 (o] T4-50 T4-50 O
F1 KY102-14 K27 K27 o T4-50 ¥4-50 o
F1 ET102-16 E-27 E-27 O T4-50 T4-50 O
F1 KY102-17 K-27 K-27 o Y4-50 Y4-50 o
F1 K¥102-18 K-27 K-z27 (o] T4-50 T4-50 (o]
F1 KEY10z-21 K-27 K-27 (o] T4-156 T4-156 O
F1 KT10z2-22 K-27 K-z7 o T4-156 T4-156 O
F1 KY102-23 K27 K27 o T4-156 ¥4-156 o
F1 KY102-3 K27 ®R57 o T4-156 T4-156 o
F1l KET10z2-4 K-27 K-27 (o] T4-144 T4-144 O
F1 EYT103-11 KE-31 E-21 (6] T4-163 T4-163 (o]
F1 KT103-14 K-31 E-Z1 o T4-163 T4-1632 O
F1 Krioz-22 K-21 K-=1 (o] T4-176 T4-176 (o]
F1 ET103-23 K-31 E-31 (0] T4-176 T4-176 (0]
F1 EKT10Z-24 K-31 E-Z1 (0] T4-17& T4-176 (o]

18 3-1-13. 349 7123 DNA HA7E ZAapele] njw K ofk
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AAd 20 AES FAADH $E

¥ 3-1-5. AEY FAAYL ol gate] $E F4 A%}
A Asde ¢E  F48 ¢ A ze vpAe  ASEILEE
G1
KY102-11 K-27 K-27 O 51 0
KY102-13 K-27 K-27 O 51 0
KY102-14 K-27 K-27 O 51 0
KY102-16 K-27 K-27 O 51 0
KY102-17 K-27 K-27 O 51 0
KY102-18 K-27 K-27 O 51 0
KY102-21 K-27 K-27 O 51 0
KY102-22 K-27 K-27 O 51 0
KY102-23 K-27 K-27 O 51 0
KY102-4 K-27 K-27 O 51 0
G2
KY103-11 K-31 K-31 O 51 0
KY103-14 K-31 K-31 O 51 0
KY103-22 K-31 K-31 O 51 0
KY103-23 K-31 K-31 O 51 0
KY103-24 K-31 K-31 O 51 0
KY103-26 K-31 K-31 O 51 0
KY103-27 K-31 K-31 O 51 0
KY103-28 K-31 K-31 O 51 0
G3
YK3-13 Y4-133 Y4-133 O 51 0
YK3-14 Y4-133 Y4-133 O 51 0
YK3-16 Y4-133 Y4-133 O 51 0
YK3-18 Y4-133 Y4-133 O 51 0
YK3-19 Y4-133 Y4-133 O 51 0
YK3-20 Y4-133 Y4-133 O 51 0
YK3-21 Y4-133 Y4-133 O 51 0
YK3-24 Y4-133 Y4-133 O 51 0
YK3-25 Y4-133 Y4-133 O 51 0
YK3-27 Y4-133 Y4-133 O 51 0
YK3-3 Y4-133 Y4-133 O 51 0
YK3-33 Y4-133 Y4-133 O 51 0
YK3-34 Y4-133 Y4-133 O 51 0
YK3-36 Y4-133 Y4-133 O 51 0
YK3-37 Y4-133 Y4-133 O 51 0
YK3-38 Y4-133 Y4-133 O 51 0
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YK3-43 Y4-133 Y4-133 (0] 51 0
YK3-47 Y4-133 Y4-133 (@) 51 0
YK3-5 Y4-133 Y4-133 (@) 51 0
YK3-52 Y4-133 Y4-133 (0] 51 0
G4
YKI-1 Y4-16 Y4-16 (@) 51 0
YK1-23 Y4-16 Y4-16 (@) 51 0
YK1-24 Y4-16 Y4-16 (@) 51 0
YK1-26 Y4-16 Y4-16 (@) 51 0
YK1-27 Y4-16 Y4-16 (@) 51 0
YKI-3 Y4-16 Y4-16 (@) 51 0
YK1-35 Y4-16 Y4-16 (@) 51 0
YK1-37 Y4-16 Y4-16 (@) 51 0
YK1-47 Y4-16 Y4-16 (@) 51 0
YK1-48 Y4-16 Y4-16 (@) 51 0
YK1-7 Y4-16 Y4-16 (@) 51 0
G5
YK2-11 Y4-40 Y4-40 (0] 51 0
YK2-13 Y4-40 Y4-40 (0] 51 0
YK2-21 Y4-40 Y4-40 (0] 51 0
YK2-22 Y4-40 Y4-40 (0] 51 0
YK2-24 Y4-40 Y4-40 (0] 51 0
YK2-25 Y4-40 Y4-40 (0] 51 0
YK2-36 Y4-40 Y4-40 or K-31 A 51 0
YK2-37 Y4-40 Y4-40 (0] 51 0
YK2-5 Y4-40 Y4-40 (0] 51 0
YK2-6 Y4-40 Y4-40 (0] 51 0
YK2-9 Y4-40 Y4-40 (0] 51 0

O SutEe $ES A4S o g3l Wl AE 56 F F Ivhel (YK2-36) o opuli:

<

Y4-40 & K-31 2 FAo] Hed 71549 §ES Y4-40 o5 FAAHS o
|3k FAAA Fe ANAE FAALL, A AE BEFE BE A=Y fHAE R
o7 s FA T F U¥MS

O &I A=Y FHAAFOEZE & AP S /M2 AAAEAAE YEMdAE=, &5
A F=& Y EEFFNA A£e Aisle] HAl=Som fustes 4o 48§
e B2 gdyd, Sukt 29 BHEESS ALEEY EASA Add SES
&8 A-go o g3 g Jdor, 53] Fdl 100079 F=FolA] HAE F=el s
FAAE £4& T4 Al HH 5] of R E gdshed 838 7 S
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ANl 3. AES] FAAZA LEY F 294
¥ 3-1-6. AL FAA4FL o gt st
A& 1849 28 " EE | nA
Gl
KY102-11 Y4-50 Y4-50 (0] 51 0
KY102-13 Y4-50 Y4-50 (0] 51 0
KY102-14 Y4-50 Y4-50 (0] 51 0
KY102-16 Y4-50 Y4-50 (0] 51 0
KY102-17 Y4-50 Y4-50 (0] 51 0
KY102-18 Y4-50 Y4-50 (0] 51 0
G2
KY103-22 Y4-176 Y4-176 (0] 51 0
KY103-23 Y4-176 K-11, K-19 X 50 0
KY103-24 Y4-176 Y4-176 (0] 51 0
KY103-26 Y4-176 Y4-176 (0] 51 0
KY103-27 Y4-176 Y4-176 (0] 51 0
KY103-28 Y4-176 Y4-176 (0] 51 0
G3
KY103-11 Y4-163 K-11, K-19 X 50
KY103-14 Y4-163 Y4-163 51
G4
KY102-21 Y4-156 Y4-156 51
KY102-22 Y4-156 Y4-156 51
KY102-23 Y4-156 Y4-156 51
G5
KY102-4 Y4-144 Y4-144 51
Go6
YK3-21 K-7 K-7 (0] 51 0
YK3-24 K-7 K-7 (0] 51 0
YK3-25 K-7 K-7 (0] 51 0
YK3-27 K-7 K-7 (0] 51 0
G7
YK3-13 K-5 K-5 (0] 51 0
YK3-14 K-5 K-5 (0] 51 0
YK3-16 K-5 K-5 (0] 51 0
YK3-18 K-5 K-5 (0] 51 0
YK3-19 K-5 K-5 (0] 51 0
YK3-20 K-5 K-5 (0] 51 0
G8
YK3-3 K-4 K-4 51



YK3-5 K-4 K-4 O 51 0
G9

YK1-35 K-26 K-26 O 51 0

YK1-37 K-26 K-26 O 51 0
G10

YK1-23 K-23 K-23 O 51 0

YK1-24 K-23 K-23 O 51 0

YK1-26 K-23 K-23 O 51 0

YK1-27 K-23 K-23 O 51 0

YK1-47 K-23 K-23 O 49 2
Gl11

YK3-52 K-21 K-21 O 51 0
G12

YK2-21 K-20 K-20 O 51 0

YK2-22 K-20 K-20 O 51 0

YK2-24 K-20 K-20 O 51 0

YK2-25 K-20 K-20 O 51 0
G13

YK1-48 K-2 Y4-50, K-14 X 47 4

YK2-5 K-2 K-2 O 51 0

YK2-6 K-2 K-2 O 51 0

YK2-9 K-2 K-2 O 51 0
G14

YK1-1 K-16 K-16 O 51 0

YK1-3 K-16 K-16 O 51 0

YK1-7 K-16 K-16 O 51 0
G15

YK2-11 K-15 K-15 O 51 0

YK2-13 K-15 K-15 O 51 0
G16

YK3-43 K-14 K-14 O 51 0

YK3-47 K-14 K-14 O 51 0
G18

YK3-33 K-13 K-13 O 51 0

YK3-34 K-13 K-13 O 51 0

YK3-36 K-13 K-13 O 51 0

YK3-37 K-13 K-13 O 51 0

YK3-38 K-13 K-13 O 51 0
G19

YK2-36 K-11 K-11 O 51 0

YK2-37 K-11 K-11 O 51 0
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3-1-7. 3 2 =EFZdA 715& T 20279 dAdd

2= = 2=
Gl

5-6 KY102-17 KY103-27
G2

8-1 KY102-17 KY103-14
6-13 KY102-17 KY103-14
6-8 KY102-17 KY103-14
G3

1-4 KY103-11 YK3-52
2-23 KY103-11 YK3-52
3-19 KY103-11 YK3-52
9-7 KY103-11 YK3-52
9-18 KY103-11 YK3-52
9-24 KY103-11 YK3-52
9-29 KY103-11 YK3-52
10-1 KY103-11 YK3-52
10-11 KY103-11 YK3-52
10-17 KY103-11 YK3-52
10-24 KY103-11 YK3-52
10-27 KY103-11 YK3-52
G4

1-6 KY103-11 KY102-13
2-3 KY103-11 KY102-13
2-7 KY103-11 KY102-13
3-2 KY103-11 KY102-13
3-14 KY103-11 KY102-13
3-15 KY103-11 KY102-13
4-2 KY103-11 KY102-13
2-12 KY103-11 KY102-13
4-26 KY103-11 KY102-13
GS

1-7 KY103-11 YK3-18
1-13 KY103-11 YK3-18
1-17 KY103-11 YK3-18
1-21 KY103-11 YK3-18
2-11 KY103-11 YK3-18
2-13 KY103-11 YK3-18
5-18 KY103-11 YK3-18
5-22 KY103-11 YK3-18
7-15 KY103-11 YK3-18
7-22 KY103-11 YK3-18
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2-33 KY103-11 YK3-18
5-33 KY103-11 YK3-18
Go6

2-2 KY103-11 KY102-23
6-1 KY103-11 KY102-23
6-9 KY103-11 KY102-23
6-10 KY103-11 KY102-23
6-15 KY103-11 KY102-23
6-18 KY103-11 KY102-23
6-23 KY103-11 KY102-23
G7

2-16 KY103-11 KY102-11
3-1 KY103-11 KY102-11
3-5 KY103-11 KY102-11
4-12 KY103-11 KY102-11
2-32 KY103-11 KY102-11
G8

3-17 KY103-11 KY102-18
4-10 KY103-11 KY102-18
4-16 KY103-11 KY102-18
5-26 KY103-11 KY102-18
11-6 KY103-11 KY102-18
11-17 KY103-11 KY102-18
G9

4-9 KY103-11 YK3-14
4-25 KY103-11 YK3-14
7-24 KY103-11 YK3-14
7-25 KY103-11 YK3-14
10-19 KY103-11 YK3-14
G10

9-12 KY103-11 KY102-4
11-10 KY103-11 KY102-4
Gl11

3-9 KY103-23 KY102-4
3-13 KY103-23 KY102-4
3-28 KY103-23 KY102-4
5-20 KY103-23 KY102-4
G12

6-7 KY103-23 KY102-14
6-12 KY103-23 KY102-14
8-3 KY103-23 KY102-14
8-6 KY103-23 KY102-14
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8-10 KY103-23 KY102-14
8-12 KY103-23 KY102-14
G13

9-3 KY103-26 KY102-13
9-10 KY103-26 KY102-13
9-17 KY103-26 KY102-13
10-9 KY103-26 KY102-13
10-10 KY103-26 KY102-13
11-7 KY103-26 KY102-13
12-7 KY103-26 KY102-13
Gl14

2-6 YK1-24 YK2-9
5-24 YK1-24 YK2-9
7-12 YK1-24 YK2-9
G15

3-6 YK1-24 YK3-43
5-2 YK1-24 YK3-43
5-19 YK1-24 YK3-43
5-27 YK1-24 YK3-43
7-1 YK1-24 YK3-43
7-7 YK1-24 YK3-43
G16

3-18 YK1-24 YK3-16
4-3 YK1-24 YK3-16
4-8 YK1-24 YK3-16
4-20 YK1-24 YK3-16
4-21 YK1-24 YK3-16
6-2 YK1-24 YK3-16
G17

4-28 YK1-24 YK3-3
5-10 YK1-24 YK3-3
G18

2-22 YKI1-37 YK3-20
7-11 YKI1-37 YK3-20
7-18 YK1-37 YK3-20
7-27 YK1-37 YK3-20
G19

6-4 YKI1-37 YK2-37
6-5 YK1-37 YK2-37
6-16 YK1-37 YK2-37
6-19 YK1-37 YK2-37
6-22 YKI1-37 YK2-37
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6-25 YK1-37 YK2-37
6-26 YK1-37 YK2-37
8-7 YK1-37 YK2-37
G20
2-25 YK2-21 YK3-33
3-22 YK2-21 YK3-33
4-6 YK2-21 YK3-33
4-30 YK2-21 YK3-33
7-5 YK2-21 YK3-33
7-20 YK2-21 YK3-33
G21
2-27 YK2-21 YK1-47
3-25 YK2-21 YK1-47
3-29 YK2-21 YK1-47
4-18 YK2-21 YK1-47
7-8 YK2-21 YK1-47
10-22 YK2-21 YK1-47
11-27 YK2-21 YK1-47
11-30 YK2-21 YK1-47
G22
9-20 YK2-21 YKI1-23
10-8 YK2-21 YKI1-23
10-23 YK2-21 YKI1-23
11-26 YK2-21 YKI1-23
12-8 YK2-21 YKI1-23
12-15 YK2-21 YKI1-23
12-20 YK2-21 YKI1-23
7-32 YK2-21 YKI1-23
9-31 YK2-21 YKI1-23
G23
1-3 YK2-36 YK3-38
3-21 YK2-36 YK3-38
5-25 YK2-36 YK3-38
7-13 YK2-36 YK3-38
7-17 YK2-36 YK3-38
11-23 YK2-36 YK3-38
3-32 YK2-36 YK3-38
G24
1-19 YK2-36 YK3-24
3-31 YK2-36 YK3-24
5-16 YK2-36 YK3-24
5-21 YK2-36 YK3-24
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10-26 YK2-36 YK3-24
G25

9-2 YK2-36 YK3-13
9-23 YK2-36 YK3-13
10-25 YK2-36 YK3-13
11-9 YK2-36 YK3-13
11-29 YK2-36 YK3-13
G26

1-11 YK3-25 YK1-35
3-24 YK3-25 YKI1-35
3-26 YK3-25 YKI1-35
4-5 YK3-25 YKI1-35
4-13 YK3-25 YKI1-35
4-15 YK3-25 YKI1-35
9-4 YK3-25 YKI1-35
10-6 YK3-25 YKI1-35
10-13 YK3-25 YKI1-35
10-18 YK3-25 YKI1-35
2-30 YK3-25 YKI1-35
G27

6-14 YK3-25 YKI-1
6-21 YK3-25 YKI-1
6-24 YK3-25 YKI-1
6-29 YK3-25 YKI-1

8-2 YK3-25 YKI-1
G28

8-5 YK3-25 YK2-22
6-31 YK3-25 YK2-22
G29

8-8 YK3-37 YK2-5
8-20 YK3-37 YK2-5
G30

9-5 YK3-37 YK2-11
9-6 YK3-37 YK2-11
9-9 YK3-37 YK2-11
9-13 YK3-37 YK2-11
9-15 YK3-37 YK2-11
9-22 YK3-37 YK2-11
G31

9-8 YK3-37 YKI1-26
9-11 YK3-37 YKI1-26
9-14 YK3-37 YKI1-26
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10-3 YK3-37 YK1-26
10-4 YK3-37 YK1-26
10-15 YK3-37 YK1-26
10-28 YK3-37 YK1-26
G32
11-4 YK3-37 YK3-21
12-9 YK3-37 YK3-21
G33
2-18 YK3-5 YK1-26
4-22 YK3-5 YK1-26
7-19 YK3-5 YK1-26
7-23 YK3-5 YK1-26
7-31 YK3-5 YK1-26
G34
3-16 YK3-5 YK2-11
5-30 YK3-5 YK2-11
G35
3-30 YK3-5 YK2-25
4-14 YK3-5 YK2-25
5-14 YK3-5 YK2-25
7-6 YK3-5 YK2-25
7-21 YK3-5 YK2-25
10-7 YK3-5 YK2-25
O 919 Hw& o] &3k 6000071¢ SNP wAE o] &3te] 4 HE dAAAE °|&
3k 6000071] SNP wFAES g4 Ad= gy Arz (PIC) 2 315719 SNP
NAE Adete] A=Y FAAFeR FEH BRES FAHIAT
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3# 3-1-8. A4 315719 SNP vHAES ol &3t g &# e 74 43
. ; ; : . 73
qe A3 R R SR L Ju F2Y na @z
SE SNPEF .= np o} RE SNPEA-RE  mpA a7

Gl

56 KY102-17  KY102-17 296 0 O  KY10327  KY103-27 296 0 0

G2

81  KY102-17  KY102-17 297 0 O  KYI03-14  KY103-14 296 0 0
613 KY102-17  KY102-17 303 8 O  KYI03-14  KY103-14 296 0 0

6-8  KY102-17  KY102-17 297 0 O  KYI03-14  KY103-14 296 0 0

G3

14 KYI103-11  KY103-11 296 0 0O  YK3-52 YK3-52 296 0 0
223 KY103-11  KY103-11 303 10 0  YK3-52 YK3-52 296 0 0
319 KY103-11  KY103-11 297 0 0  YK3-52 YK3-52 296 0 0

97 KY103-11  KY103-11 297 0 0  YK3-52 YK3-52 296 0 o
918 KY103-11  KY103-11 296 0 0  YK3-52 YK3-52 296 0 0
924 KYI103-11  KY103-11 297 0 0  YK3-52 YK3-52 296 0 0
929 KY103-11  KY103-11 303 6 0  YK3-52 YK3-52 296 0 0
10-1 KY103-11  KY103-11 303 8 0  YK3-52 YK3-52 296 0 0
10-11 KY103-11  KY103-11 303 9 0O  YK3-52 YK3-52 296 0 0
10-17  KY103-11  KY103-11 297 0 0  YK3-52 YK3-52 296 0 0
1024 KY103-11  KY103-11 297 0 0  YK3-52 YK3-52 296 0 0
1027 KY103-11  KY103-11 303 10 0  YK3-52 YK3-52 296 0 0

G4

1.6 KY103-11  KY103-11 297 0 0  KY102-13 KY102-13 297 0 0

23 KY103-11  KY103-11 302 10 0  KYI102-13 KY102-13 296 0 0

27 KY103-11  KY103-11 296 0 0  KYI102-13 KY102-13 296 0 0

32 KYI103-11  KY103-11 302 10 0  KYI102-13 KY102-13 296 0 0
314 KY103-11  KY103-11 297 0 0  KYI02-13 KY102-13 297 0 0
315 KY103-11  KY103-11 297 0 0  KYI02-13 KY102-13 297 0 0
42 KY103-11  KY103-11 297 0 0  KY102-13 KY102-13 297 0 0
212 KY103-11  KY103-11 302 10 0  KY102-13 KY102-13 296 0 0
426 KY103-11  KY103-11 297 0 0  KYI02-13 KY102-13 297 0 0

G5

17 KY103-11  KY103-11 297 0 O  YK3-I8 YK3-18 297 0 0
1-13 KY103-11  KY103-11 302 9 O  YK3-I8 YK3-18 296 0 0
117 KY103-11  KY103-11 303 6 O  YK3-I8 YK3-18 297 0 0
1-21  KY103-11  KY103-11 296 0 O  YK3-I8 YK3-18 296 0 0
211 KY103-11  KY103-11 297 0 O  YK3-I8 YK3-18 297 0 0
2113 KY103-11  KY103-11 302 7 O  YK3-I8 YK3-18 296 0 0
518 KY103-11  KY103-11 303 8 O  YK3-I8 YK3-18 297 0 0
522 KY103-11  KY103-11 303 9 O  YK3-I8 YK3-18 297 0 0
7-15 KY103-11  KY103-11 298 0 O  YK3-I8 YK3-18 297 0 0
722 KY103-11  KY103-11 303 9 O  YK3-I8 YK3-18 297 0 0
233 KY103-11  KY103-11 303 6 O  YK3-I8 YK3-18 297 0 0
533 KY103-11  KY103-11 303 6 O  YK3-I8 YK3-18 297 0 0

G6

22 KY103-11  KY103-11 296 0 0  KY102-23 KY102-23 296 10 0

61 KY103-11  KY103-11 303 8 0  KY102-23 KY102-23 297 0 0

69 KY103-11  KY103-11 303 6 0  KY102-23 KY102-23 297 0
610 KY103-11  KY103-11 297 0 0  KY102-23 KY102-23 297 0 0
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6-15 KY103-11 KY103-11 303 9 (6] KY102-23 KY102-23 297 0 (6]
6-18 KY103-11 KY103-11 303 10 (6] KY102-23 KY102-23 297 0 (6]
6-23 KY103-11 KY103-11 303 7 (6] KY102-23 KY102-23 297 0 (6]
G7

2-16 KY103-11 KY103-11 297 0 (6] KY102-11 KY102-11 297 0 (6]
3-1 KY103-11 KY103-11 296 0 (6] KY102-11 KY102-11 296 0 (6]
3-5 KY103-11 KY103-11 297 0 (6] KY102-11 KY102-11 297 0 (6]
4-12 KY103-11 KY103-11 297 0 (6] KY102-11 KY102-11 297 0 (6]
2-32 KY103-11 KY103-11 297 0 (6] KY102-11 KY102-11 297 0 (6]
G8

3-17 KY103-11 KY103-11 297 0 (6] KY102-18 KY102-18 297 0 (6]
4-10 KY103-11 KY103-11 303 6 (6] KY102-18 KY102-18 298 0 (6]
4-16 KY103-11 KY103-11 303 8 (6] KY102-18 KY102-18 298 0 (6]
5-26 KY103-11 KY103-11 297 0 (6] KY102-18 KY102-18 297 0 (6]
11-6 KY103-11 KY103-11 297 0 (6] KY102-18 KY102-18 297 0 (6]
11-17 KY103-11 KY103-11 297 0 (6] KY102-18 KY102-18 297 0 (6]
G9

4-9 KY103-11 KY103-11 303 7 (6] YK3-14 YK3-14 296 0 (6]
4-25 KY103-11 KY103-11 303 7 (6] YK3-14 YK3-14 296 0 (6]
7-24 KY103-11 KY103-11 303 6 (6] YK3-14 YK3-14 296 0 (6]
7-25 KY103-11 KY103-11 297 0 (6] YK3-14 YK3-14 296 0 (6]
10-19 KY103-11 KY103-11 296 0 (6] YK3-14 YK3-14 296 0 (6]
G10

9-12 KY103-11 KY103-11 297 0 (6] KY102-4 KY102-4 297 0 (6]
11-10 KY103-11 KY103-11 302 5 (6] KY102-4 KY102-4 296 0 (6]
Gll1

3-9 KY103-23 KY103-23 297 0 (6] KY102-4 KY102-4 297 0 (6]
3-13 KY103-23 KY103-23 297 0 (6] KY102-4 KY102-4 297 0 (6]
3-28 KY103-23 KY103-23 303 8 (6] KY102-4 KY102-4 297 0 (6]
5-20 KY103-23 KY103-23 297 0 (6] KY102-4 KY102-4 297 0 (6]
Gl12

6-7 KY103-23 KY103-23 303 7 (6] KY102-14 KY102-14 297 0 (6]
6-12 KY103-23 KY103-23 297 0 (6] KY102-14 KY102-14 297 0 (6]
8-3 KY103-23 KY103-23 297 1 (6] KY102-14 KY102-14 297 0 (6]
8-6 KY103-23 KY103-23 297 0 (6] KY102-14 KY102-14 297 0 (6]
8-10 KY103-23 KY103-23 303 7 (6] KY102-14 KY102-14 297 0 (6]
8-12 KY103-23 KY103-23 303 10 (6] KY102-14 KY102-14 297 0 (6]
G13

9-3 KY103-26 KY103-26 297 0 (6] KY102-13 KY102-13 297 0 (6]
9-10 KY103-26 KY103-26 297 0 (6] KY102-13 KY102-13 297 0 (6]
9-17 KY103-26 KY103-26 297 0 (6] KY102-13 KY102-13 297 0 (6]
10-9 KY103-26 KY103-26 303 10 (6] KY102-13 KY102-13 297 0 (6]
10-10 KY103-26 KY103-26 297 0 (6] KY102-13 KY102-13 297 0 (6]
11-7 KY103-26 KY103-26 303 8 (6] KY102-13 KY102-13 297 0 (6]
12-7 KY103-26 KY103-26 297 0 (6] KY102-13 KY102-13 297 0 (6]
Gl4

2-6 YK1-24 YK1-24 303 10 (6] YK2-9 YK2-9 296 0 (6]
5-24 YK1-24 YK1-24 296 0 (6] YK2-9 YK2-9 296 0 (6]
7-12 YK1-24 YK1-24 303 10 (6] YK2-9 YK2-9 296 0 (6]
Gl15

3-6 YK1-24 YK1-24 302 10 (6] YK3-43 YK3-43 296 0 (6]
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5-2 YK1-24 YK1-24 303 13 (6] YK3-43 YK3-43 297 0 (6]
5-19 YK1-24 YK1-24 296 0 (6] YK3-43 YK3-43 296 0 (6]
5-27 YK1-24 YK1-24 296 0 (6] YK3-43 YK3-43 296 0 (6]
7-1 YK1-24 YK1-24 297 0 (6] YK3-43 YK3-43 297 0 (6]
7-7 YK1-24 YK1-24 296 0 (6] YK3-43 YK3-43 296 0 (6]
Gl6
3-18 YK1-24 YK1-24 303 15 (6] YK3-16 YK3-16 297 0 (6]
4-3 YK1-24 YK1-24 296 0 (6] YK3-16 YK3-16 296 0 (6]
4-8 YK1-24 YK1-24 296 0 (6] YK3-16 YK3-16 296 0 (6]
4-20 YK1-24 YK1-24 296 0 (6] YK3-16 YK3-16 296 0 (6]
4-21 YK1-24 YK1-24 296 0 (6] YK3-16 YK3-16 296 0 (6]
6-2 YK1-24 YK1-24 296 0 (6] YK3-16 YK3-16 296 0 (6]
G17
4-28 YK1-24 YK1-24 303 15 (6] YK3-3 YK3-3 297 0 (6]
5-10 YK1-24 YK1-24 303 15 (6] YK3-3 YK3-3 297 0 (6]
Gl18
2-22 YK1-37 YK1-37 296 0 (6] YK3-20 YK3-20 296 0 (6]
7-11 YK1-37 YK1-37 296 0 (6] YK3-20 YK3-20 296 0 (6]
7-18 YK1-37 YK1-37 297 7 (6] YK3-20 YK3-20 291 0 (6]
7-27 YK1-37 YK1-37 303 12 (6] YK3-20 YK3-20 297 0 (6]
G19
6-4 YK1-37 YK1-37 303 10 (6] YK2-37 YK2-37 296 0 (6]
6-5 YK1-37 YK1-37 303 9 (6] YK2-37 YK2-37 296 0 (6]
6-16 YK1-37 YK1-37 303 11 (6] YK2-37 YK2-37 296 0 (6]
6-19 YK1-37 YK1-37 296 0 (6] YK2-37 YK2-37 295 0 (6]
6-22 YK1-37 YK1-37 296 0 (6] YK2-37 YK2-37 296 0 (6]
6-25 YK1-37 YK1-37 296 0 (6] YK2-37 YK2-37 296 0 (6]
6-26 YK1-37 YK1-37 303 8 (6] YK2-37 YK2-37 296 0 (6]
8-7 YK1-37 YK1-37 303 10 (6] YK2-37 YK2-37 296 0 (6]
G20
2-25 YK2-21 YK2-21 301 6 (6] YK3-33 YK3-33 295 0 (6]
3-22 YK2-21 YK2-21 295 0 (6] YK3-33 YK3-33 296 0 (6]
4-6 YK2-21 YK2-21 295 0 (6] YK3-33 YK3-33 296 0 (6]
4-30 YK2-21 YK2-21 295 0 (6] YK3-33 YK3-33 296 0 (6]
7-5 YK2-21 YK2-21 295 0 (6] YK3-33 YK3-33 296 0 (6]
7-20 YK2-21 YK2-21 302 4 (6] YK3-33 YK3-33 296 0 (6]
G21
2-27 YK2-21 YK2-21 302 10 (6] YK1-47 YK1-47 296 0 (6]
3-25 YK2-21 YK2-21 296 0 (6] YK1-47 YK1-47 296 0 (6]
3-29 YK2-21 YK2-21 295 0 (6] YK1-47 YK1-47 296 0 (6]
4-18 YK2-21 YK2-21 296 0 (6] YK1-47 YK1-47 296 0 (6]
7-8 YK2-21 YK2-21 302 13 (6] YK1-47 YK1-47 296 0 (6]
10-22 YK2-21 YK2-21 302 10 (6] YK1-47 YK1-47 296 0 (6]
11-27 YK2-21 YK2-21 302 10 (6] YK1-47 YK1-47 296 0 (6]
11-30 YK2-21 YK2-21 295 0 (6] YK1-47 YK1-47 296 0 (6]
G22
9-20 YK2-21 YK2-21 302 10 (6] YK1-23 YK1-23 296 0 (6]
10-8 YK2-21 YK2-21 295 0 (6] YK1-23 YK1-23 295 0 (6]
10-23 YK2-21 YK2-21 295 0 (6] YK1-23 YK1-23 296 0 (6]
11-26 YK2-21 YK2-21 296 0 (6] YK1-23 YK1-23 296 0 (6]
12-8 YK2-21 YK2-21 296 0 (6] YK1-23 YK1-23 296 0 (6]
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12-15 YK2-21 YK2-21 302 12 (6] YK1-23 YK1-23 296 0 (6]
12-20 YK2-21 YK2-21 296 0 (6] YK1-23 YK1-23 296 0 (6]
7-32 YK2-21 YK2-21 296 0 (6] YK1-23 YK1-23 296 0 (6]
9-31 YK2-21 YK2-21 302 12 (6] YK1-23 YK1-23 296 0 (6]
G23

1-3 YK2-36 YK2-36 301 12 (6] YK3-38 YK3-38 295 0 (6]
3-21 YK2-36 YK2-36 296 0 (6] YK3-38 YK3-38 296 0 (6]
5-25 YK2-36 YK2-36 295 0 (6] YK3-38 YK3-38 296 0 (6]
7-13 YK2-36 YK2-36 294 0 (6] YK3-38 YK3-38 295 0 (6]
7-17 YK2-36 YK2-36 295 0 (6] YK3-38 YK3-38 296 0 (6]
11-23 YK2-36 YK2-36 302 20 (6] YK3-38 YK3-38 296 0 (6]
3-32 YK2-36 YK2-36 294 0 (6] YK3-38 YK3-38 295 0 (6]
G24

1-19 YK2-36 YK2-36 302 10 (6] YK3-24 YK3-24 296 0 (6]
3-31 YK2-36 YK2-36 302 11 (6] YK3-24 YK3-24 296 0 (6]
5-16 YK2-36 YK2-36 302 8 (6] YK3-24 YK3-24 296 0 (6]
5-21 YK2-36 YK2-36 296 0 (6] YK3-24 YK3-24 296 0 (6]
10-26 YK2-36 YK2-36 302 5 (6] YK3-24 YK3-24 296 0 (6]
G25

9-2 YK2-36 YK2-36 296 0 (6] YK3-13 YK3-13 296 0 (6]
9-23 YK2-36 YK2-36 295 0 (6] YK3-13 YK3-13 296 0 (6]
10-25 YK2-36 YK2-36 302 12 (6] YK3-13 YK3-13 296 0 (6]
11-9 YK2-36 YK2-36 302 11 (6] YK3-13 YK3-13 296 0 (6]
11-29 YK2-36 YK2-36 302 9 (6] YK3-13 YK3-13 296 0 (6]
G26

1-11 YK3-25 YK3-25 303 8 (6] YK1-35 YK1-35 296 0 (6]
3-24 YK3-25 YK3-25 303 9 (6] YK1-35 YK1-35 296 0 (6]
3-26 YK3-25 YK3-25 297 0 (6] YK1-35 YK1-35 296 0 (6]
4-5 YK3-25 YK3-25 303 9 (6] YK1-35 YK1-35 296 0 (6]
4-13 YK3-25 YK3-25 302 11 (6] YK1-35 YK1-35 295 0 (6]
4-15 YK3-25 YK3-25 303 8 (6] YK1-35 YK1-35 296 0 (6]
9-4 YK3-25 YK3-25 303 13 (6] YK1-35 YK1-35 296 0 (6]
10-6 YK3-25 YK3-25 297 0 (6] YK1-35 YK1-35 296 0 (6]
10-13 YK3-25 YK3-25 297 0 (6] YK1-35 YK1-35 296 0 (6]
10-18 YK3-25 YK3-25 297 0 (6] YK1-35 YK1-35 296 0 (6]
2-30 YK3-25 YK3-25 302 13 (6] YK1-35 YK1-35 295 0 (6]
G27

6-14 YK3-25 YK3-25 303 13 (6] YKI1-1 YKI1-1 296 0 (6]
6-21 YK3-25 YK3-25 303 13 (6] YKI1-1 YKI1-1 296 0 (6]
6-24 YK3-25 YK3-25 303 11 (6] YKI1-1 YKI1-1 296 0 (6]
6-29 YK3-25 YK3-25 296 0 (6] YKI1-1 YKI1-1 296 0 (6]

8-2 YK3-25 YK3-25 295 0 (6] YKI1-1 YKI1-1 295 0 (6]
G28

8-5 YK3-25 YK3-25 303 5 (6] YK2-22 YK2-22 296 0 (6]
6-31 YK3-25 YK3-25 303 4 (6] YK2-22 YK2-22 296 0 (6]
G29

8-8 YK3-37 YK3-37 296 0 (6] YK2-5 YK2-5 296 0 (6]
8-20 YK3-37 YK3-37 296 0 (6] YK2-5 YK2-5 296 0 (6]
G30

9-5 YK3-37 YK3-37 303 10 (6] YK2-11 YK2-11 296 (6]
9-6 YK3-37 YK3-37 302 12 (6] YK2-11 YK2-11 295 (6]
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9-9 YK3-37 YK3-37 302 8 (e} YK2-11 YK2-11 295 0 (e}
9-13 YK3-37 YK3-37 303 10 (¢} YK2-11 YK2-11 296 0 (e}
9-15 YK3-37 YK3-37 303 9 (¢} YK2-11 YK2-11 296 0 (¢}
9-22 YK3-37 YK3-37 303 12 (e} YK2-11 YK2-11 296 0 (¢}
G31

9-8 YK3-37 YK3-37 303 10 (¢} YK1-26 YK1-26 296 0 (¢}
9-11 YK3-37 YK3-37 302 14 (¢} YK1-26 YK1-26 295 0 (e}
9-14 YK3-37 YK3-37 303 12 (e} YK1-26 YK1-26 296 0 (¢}
10-3 YK3-37 YK3-37 302 10 (¢} YK1-26 YK1-26 295 0 (e}
10-4 YK3-37 YK3-37 303 14 (e} YK1-26 YK1-26 296 0 (¢}

10-15 YK3-37 YK3-37 303 12 (e} YK1-26 YK1-26 296 0 (¢}
10-28 YK3-37 YK3-37 297 0 (¢} YK1-26 YK1-26 296 0 (¢}

G32
11-4 YK3-37 YK3-37 297 0 (¢} YK3-21 YK3-21 296 0 (¢}
12-9 YK3-37 YK3-37 297 0 (¢} YK3-21 YK3-21 296 0 (¢}
G33
2-18 YK3-5 YK3-5 296 0 (¢} YK1-26 YK1-26 296 0 (¢}
4-22 YK3-5 YK3-5 303 5 (¢} YK1-26 YK1-26 296 0 (¢}
7-19 YK3-5 YK3-5 303 7 (¢} YK1-26 YK1-26 296 0 (¢}
7-23 YK3-5 YK3-5 303 5 (¢} YK1-26 YK1-26 296 0 (¢}
7-31 YK3-5 YK3-5 296 0 (¢} YK1-26 YK1-26 296 0 (¢}
G34
3-16 YK3-5 YK3-5 303 4 (¢} YK2-11 YK2-11 296 0 (¢}
5-30 YK3-5 YK3-5 297 0 (¢} YK2-11 YK2-11 296 0 (¢}
G35
3-30 YK3-5 YK3-5 303 11 (¢} YK2-25 YK2-25 296 0 (¢}
4-14 YK3-5 YK3-5 296 0 (¢} YK2-25 YK2-25 296 0 (¢}
5-14 YK3-5 YK3-5 297 0 (¢} YK2-25 YK2-25 296 0 (¢}

7-6 YK3-5 YK3-5 297 0 (¢} YK2-25 YK2-25 296 0 (¢}
7-21 YK3-5 YK3-5 303 8 (¢} YK2-25 YK2-25 296 0 (¢}
10-7 YK3-5 YK3-5 303 13 (¢} YK2-25 YK2-25 296 0 (¢}

Average missmatch Alverage
missmatch
(0.051)
O f1e] 2 >60,00071e] SNP vhAE o] &atalawer Hgo = Ay 315719 SNP vt

AE AL u L éﬂre Yeb ek, ®=8k =2 F4e] x| H3k wpA=
Hit 4663 Mz dFE o BEe F40] HA I viAE H 0.051 A2 e

St

2 A3E Edz 43 A, v viAE ol g3 A FA Y BdAE =
BEE Bol B Aoz #FHS =T, SNP whASF7F 3007 ol d LW =9 FA 0]
w7bedh vhA el Wit o2 #EHA e 3007 vitdwi= viA el Het 017071 =
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A% Age AR BeH e

H] 2l

sl e,

¥ 3-1-9. A3d 315719 SNP vlIAES o] &3 JAFAHo daiA
v} 713007] 2] 7] == g vbA S

vtA 7F 3007) o] A n=98 9
"l A7} 3007 ]9k n=104 0.17

O wAF7 BETFE F4H & F gl vASFE 7 & o gtk B Aas #@A
300719 vPAZ H A7) FAAE FA  F dE HA dF A58 vAERA F
AulAGTE FystE Ad-S T3 AL

O HAwLAL J¢E 3007 mlwre =z Aolar, LA AFo A&t Aol 7 2& 4
¢l FAAE A= g 428 YEHe

O gk A3v)e] o]g a4 g A2 Ee| AMEEHE DNA A AAE =94A A
(Microsatellite: MS) ©oJth, 2 dFojAE= Hf x| a7] YAk 2o o] g & 4 = &
Z94A vHA (MicrosatelliteiMS) 13571¢F <& Xy SNP v1A 315715 o] &3¢
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¥ 3-1-10. 135712 MS vA 9 Avrg 315702 SNPUA SR AZAE A5 v
. AZHd 135 M8 135 N 3 1Bge BSMSRA LSM o 3s 3
s Az T Az - zE B TeTe A%
Gl
5-6 KY102-17 KY102-17 (6] KY102-17 (6] KY103-27 KY103-27 (6] KY103-27 (6]
e
8-1 KY102-17 KY102-17 (6] KY102-17 (6] KY103-14 KY103-14 (6] KY103-14 (6]
6-13 KY102-17 KY102-17 (6] KY102-17 (6] KY103-14 KY103-14 (6] KY103-14 (6]
6-8 KY102-17 KY102-17 (6] KY102-17 (6] KY103-14 KY103-14 (6] KY103-14 (6]
G3
1-4 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
2-23 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
3-19 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
9-7 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
9-18 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
9-24 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
9-29 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
10-1 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
10-11 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]
10-17 KY103-11 KY103-11 (6] KY103-11 (6] YK3-52 YK3-52 (6] YK3-52 (6]



10-24 KY103-11 KY103-11 KY103-11 (6] YK3-52 YK3-52 (6] YK3-52
10-27 KY103-11 KY103-11 KY103-11 (6] YK3-52 YK3-52 (6] YK3-52
G4

1-6 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
2-3 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
2-7 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
3-2 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
3-14 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
3-15 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
4-2 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
2-12 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
4-26 KY103-11 KY103-11 KY103-11 (6] KY102-13 KY102-13 (6] KY102-13
G5

1-7 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
1-13 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
1-17 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
1-21 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
2-11 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
2-13 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
5-18 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
5-22 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
7-15 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
7-22 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
2-33 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
5-33 KY103-11 KY103-11 KY103-11 (6] YK3-18 YK3-18 (6] YK3-18
G6

2-2 KY103-11 KY102-21 KY103-11 (6] KY102-23 KY102-3 X KY102-23
6-1 KY103-11 KY103-11 KY103-11 (6] KY102-23 KY102-23 (6] KY102-23
6-9 KY103-11 KY103-11 KY103-11 (6] KY102-23 KY102-23 (6] KY102-23
6-10 KY103-11 KY103-11 KY103-11 (6] KY102-23 KY102-23 (6] KY102-23
6-15 KY103-11 KY103-11 KY103-11 (6] KY102-23 KY102-23 (6] KY102-23
6-18 KY103-11 KY103-11 KY103-11 (6] KY102-23 KY102-23 (6] KY102-23
6-23 KY103-11 KY103-11 KY103-11 (6] KY102-23 KY102-23 (6] KY102-23
G7

2-16 KY103-11 KY103-11 KY103-11 (6] KY102-11 KY102-11 (6] KY102-11
3-1 KY103-11 KY103-11 KY103-11 (6] KY102-11 KY102-11 (6] KY102-11
3-5 KY103-11 KY103-11 KY103-11 (6] KY102-11 KY102-11 (6] KY102-11
4-12 KY103-11 KY103-11 KY103-11 (6] KY102-11 KY102-11 (6] KY102-11
2-32 KY103-11 KY103-11 KY103-11 (6] KY102-11 KY102-11 (6] KY102-11
G8

3-17 KY103-11 KY103-11 KY103-11 (6] KY102-18 KY102-18 (6] KY102-18
4-10 KY103-11 KY103-11 KY103-11 (6] KY102-18 KY102-18 (6] KY102-18
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4-16 KY103-11 KY103-11 KY103-11 (6] KY102-18 KY102-18 KY102-18
5-26 KY103-11 KY103-11 KY103-11 (6] KY102-18 KY102-18 KY102-18
11-6 KY103-11 KY103-11 KY103-11 (6] KY102-18 KY102-18 KY102-18
11-17 KY103-11 KY103-11 KY103-11 (6] KY102-18 KY102-18 KY102-18

GY

4-9 KY103-11 KY103-11 KY103-11 (6] YK3-14 YK3-14 YK3-14
4-25 KY103-11 KY103-11 KY103-11 (6] YK3-14 YK3-14 YK3-14
7-24 KY103-11 KY103-11 KY103-11 (6] YK3-14 YK3-14 YK3-14
7-25 KY103-11 KY103-11 KY103-11 (6] YK3-14 YK3-14 YK3-14
10-19 KY103-11 KY103-11 KY103-11 (6] YK3-14 YK3-14 YK3-14
G10

9-12 KY103-11 KY103-11 KY103-11 (6] KY102-4 KY102-4 KY102-4
11-10 KY103-11 KY103-11 KY103-11 (6] KY102-4 KY102-4 KY102-4
Gl1

3-9 KY103-23 KY103-23 KY103-23 (6] KY102-4 KY102-4 KY102-4
3-13 KY103-23 KY103-23 KY103-23 (6] KY102-4 KY102-4 KY102-4
3-28 KY103-23 KY103-23 KY103-23 (6] KY102-4 KY102-4 KY102-4
5-20 KY103-23 KY103-23 KY103-23 (6] KY102-4 KY102-4 KY102-4
GI12

6-7 KY103-23 KY103-23 KY103-23 (6] KY102-14 KY102-14 KY102-14
6-12 KY103-23 KY103-23 KY103-23 (6] KY102-14 KY102-14 KY102-14
8-3 KY103-23 KY103-23 KY103-23 (6] KY102-14 KY102-14 KY102-14
8-6 KY103-23 KY103-23 KY103-23 (6] KY102-14 KY102-14 KY102-14
8-10 KY103-23 KY103-23 KY103-23 (6] KY102-14 KY102-14 KY102-14
8-12 KY103-23 KY103-23 KY103-23 (6] KY102-14 KY102-14 KY102-14
G13

9-3 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
9-10 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
9-17 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
10-9 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
10-10 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
11-7 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
12-7 KY103-26 KY103-26 KY103-26 (6] KY102-13 KY102-13 KY102-13
Gl14

2-6 YK1-24 YK1-24 YK1-24 (6] YK2-9 YK2-9 YK2-9
5-24 YK1-24 YK1-24 YK1-24 (6] YK2-9 YK2-9 YK2-9
7-12 YK1-24 YK1-24 YK1-24 (6] YK2-9 YK2-9 YK2-9
G15

3-6 YK1-24 YK1-24 YK1-24 (6] YK3-43 YK3-43 YK3-43
5-2 YK1-24 YK1-24 YK1-24 (6] YK3-43 YK3-43 YK3-43
5-19 YK1-24 YK1-24 YK1-24 (6] YK3-43 YK3-43 YK3-43
5-27 YK1-24 YK1-24 YK1-24 (6] YK3-43 YK3-43 YK3-43
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7-1 YK1-24 YK1-24 YK1-24 (6] YK3-43 YK3-43 YK3-43
7-7 YK1-24 YK1-24 YK1-24 (6] YK3-43 YK3-43 YK3-43
Gl6

3-18 YK1-24 YK1-24 YK1-24 (6] YK3-16 YK3-16 YK3-16
4-3 YK1-24 YK1-24 YK1-24 (6] YK3-16 YK3-16 YK3-16
4-8 YK1-24 YK1-24 YK1-24 (6] YK3-16 YK3-16 YK3-16
4-20 YK1-24 YK1-24 YK1-24 (6] YK3-16 YK3-16 YK3-16
4-21 YK1-24 YK1-24 YK1-24 (6] YK3-16 YK3-16 YK3-16
6-2 YK1-24 YK1-24 YK1-24 (6] YK3-16 YK3-16 YK3-16
G17

4-28 YK1-24 YK1-24 YK1-24 (6] YK3-3 YK3-3 YK3-3
5-10 YK1-24 YK1-24 YK1-24 (6] YK3-3 YK3-3 YK3-3
G18

2-22 YK1-37 YK1-37 YK1-37 (6] YK3-20 YK3-20 YK3-20
7-11 YK1-37 YK1-37 YK1-37 (6] YK3-20 YK3-20 YK3-20
7-18 YK1-37 YK1-37 YK1-37 (6] YK3-20 YK3-20 YK3-20
7-27 YK1-37 YK1-37 YK1-37 (6] YK3-20 YK3-20 YK3-20
G19

6-4 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
6-5 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
6-16 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
6-19 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
6-22 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
6-25 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
6-26 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
8-7 YK1-37 YK1-37 YK1-37 (6] YK2-37 YK2-37 YK2-37
G20

2-25 YK2-21 YK2-21 YK2-21 (6] YK3-33 YK3-33 YK3-33
3-22 YK2-21 YK2-21 YK2-21 (6] YK3-33 YK3-33 YK3-33
4-6 YK2-21 YK2-21 YK2-21 (6] YK3-33 YK3-33 YK3-33
4-30 YK2-21 YK2-21 YK2-21 (6] YK3-33 YK3-33 YK3-33
7-5 YK2-21 YK2-21 YK2-21 (6] YK3-33 YK3-33 YK3-33
7-20 YK2-21 YK2-21 YK2-21 (6] YK3-33 YK3-33 YK3-33
G21

2-27 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
3-25 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
3-29 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
4-18 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
7-8 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
10-22 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
11-27 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
11-30 YK2-21 YK2-21 YK2-21 (6] YK1-47 YK1-47 YK1-47
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G22

9-20 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
10-8 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
10-23 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
11-26 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
12-8 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
12-15 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
12-20 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
7-32 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
9-31 YK2-21 YK2-21 YK2-21 (6] YK1-23 YK1-23 YK1-23
G23

1-3 YK2-36 YK2-36 YK2-36 (6] YK3-38 YK3-38 YK3-38
3-21 YK2-36 YK2-36 YK2-36 (6] YK3-38 YK3-38 YK3-38
5-25 YK2-36 YK2-36 YK2-36 (6] YK3-38 YK3-38 YK3-38
7-13 YK2-36 YK2-36 YK2-36 (6] YK3-38 YK3-38 YK3-38
7-17 YK2-36 YK2-36 YK2-36 (6] YK3-38 YK3-38 YK3-38
11-23 YK2-36 YKI1-6 YK2-36 (6] YK3-38 YK3-38 YK3-38
3-32 YK2-36 YK2-36 YK2-36 (6] YK3-38 YK3-38 YK3-38
G24

1-19 YK2-36 YK2-36 YK2-36 o YK3-24 YK3-24 YK3-24
3-31 YK2-36 YK2-36 YK2-36 (6] YK3-24 YK3-24 YK3-24
5-16 YK2-36 YK2-36 YK2-36 (6] YK3-24 YK3-24 YK3-24
5-21 YK2-36 YK2-36 YK2-36 (6] YK3-24 YK3-24 YK3-24
10-26 YK2-36 YK2-36 YK2-36 (6] YK3-24 YK3-24 YK3-24
G25

9-2 YK2-36 YK2-36 YK2-36 (6] YK3-13 YK3-13 YK3-13
9-23 YK2-36 YK2-36 YK2-36 (6] YK3-13 YK3-13 YK3-13
10-25 YK2-36 YK2-36 YK2-36 (6] YK3-13 YK3-13 YK3-13
11-9 YK2-36 YK2-36 YK2-36 (6] YK3-13 YK3-13 YK3-13
11-29 YK2-36 YK2-36 YK2-36 (6] YK3-13 YK3-13 YK3-13
G26

1-11 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
3-24 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
3-26 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
4-5 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
4-13 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
4-15 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
9-4 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
10-6 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
10-13 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
10-18 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
2-30 YK3-25 YK3-25 YK3-25 (6] YK1-35 YK1-35 YK1-35
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6-14 YK3-25 YK3-25 YK3-25 (6] YKI-1 YKI-1 YKI-1
6-21 YK3-25 YK3-25 YK3-25 (6] YKI-1 YKI-1 YKI-1
6-24 YK3-25 YK3-25 YK3-25 (6] YKI-1 YKI-1 YKI-1
6-29 YK3-25 YK3-25 YK3-25 (6] YKI-1 YKI-1 YKI-1
8-2 YK3-25 YK3-25 YK3-25 (6] YKI-1 YKI-1 YKI-1
G28

8-5 YK3-25 YK3-25 YK3-25 (6] YK2-22 YK2-22 YK2-22
6-31 YK3-25 YK3-25 YK3-25 (6] YK2-22 YK2-22 YK2-22
G29

8-8 YK3-37 YK3-37 YK3-37 (6] YK2-5 YK2-5 YK2-5
8-20 YK3-37 YK3-37 YK3-37 (6] YK2-5 YK2-5 YK2-5
G30

9-5 YK3-37 YK3-37 YK3-37 (6] YK2-11 YK2-11 YK2-11
9-6 YK3-37 YK3-37 YK3-37 (6] YK2-11 YK2-11 YK2-11
9-9 YK3-37 YK3-37 YK3-37 (6] YK2-11 YK2-11 YK2-11
9-13 YK3-37 YK3-37 YK3-37 (6] YK2-11 YK2-11 YK2-11
9-15 YK3-37 YK3-37 YK3-37 (6] YK2-11 YK2-11 YK2-11
9-22 YK3-37 YK3-37 YK3-37 (6] YK2-11 YK2-11 YK2-11
G31

9-8 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
9-11 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
9-14 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
10-3 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
10-4 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
10-15 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
10-28 YK3-37 YK3-37 YK3-37 (6] YK1-26 YK1-26 YK1-26
G32

11-4 YK3-37 YK3-37 YK3-37 (6] YK3-21 YK3-21 YK3-21
12-9 YK3-37 YK3-37 YK3-37 (6] YK3-21 YK3-21 YK3-21
G33

2-18 YK3-5 YK3-5 YK3-5 (6] YK1-26 YK1-26 YK1-26
4-22 YK3-5 YK3-5 YK3-5 (6] YK1-26 YK1-26 YK1-26
7-19 YK3-5 YK3-5 YK3-5 (6] YK1-26 YK1-26 YK1-26
7-23 YK3-5 YK3-5 YK3-5 (6] YK1-26 YK1-26 YK1-26
7-31 YK3-5 YK3-5 YK3-5 (6] YK1-26 YK1-26 YK1-26
G34

3-16 YK3-5 YK3-5 YK3-5 (6] YK2-11 YK2-11 YK2-11
5-30 YK3-5 YK3-5 YK3-5 (6] YK2-11 YK2-11 YK2-11
G35

3-30 YK3-5 YK3-5 YK3-5 (6] YK2-25 YK2-25 YK2-25
4-14 YK3-5 YK3-5 YK3-5 (6] YK2-25 YK2-25 YK2-25
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5-14 YK3-5 YK3-5 (6] YK3-5 (6] YK2-25 YK2-25 (6] YK2-25 (6]
7-6 YK3-5 YK3-5 (6] YK3-5 (6] YK2-25 YK2-25 (6] YK2-25 (6]
7-21 YK3-5 YK3-5 (6] YK3-5 (6] YK2-25 YK2-25 (6] YK2-25 (6]
10-7 YK3-5 YK3-5 (6] YK3-5 (6] YK2-25 YK2-25 (6] YK2-25 (6]
G36
2-24 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-13 X YK3-21 (6]
3-23 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 (6]
4-4 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 (6]
5-5 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 (6]
5-7 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-13 X YK3-21 (6]
5-8 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 o
5-29 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 o
7-3 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-13 X YK3-21 (6]
7-14 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 (6]
7-16 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-21 (6] YK3-21 (6]
7-33 YK1-6 YK1-6 (6] YK1-6 (6] YK3-21 YK3-13 X YK3-21 (6]
G37
2-10 YK1-6 YK1-6 (6] YK1-6 (6] YK2-13 YK2-13 o YK2-13 (6]
4-29 YK1-6 YK2-6 X YK1-6 (6] YK2-13 KY102-3 X YK2-13 (6]
5-12 YK1-6 YK2-6 X YK1-6 (6] YK2-13 YKI1-35 X YK2-13 (6]
1-5 YK1-6 YK2-6 X YK1-6 (6] YK2-13 KY102-3 X YK2-13 (6]
G38
2-19 KY102-17 KY103-11 X KY102-17 (6] YKI-1 YK3-14 X YKI-1 (6]
G39
4-32 KY103-11 KY103-11 (6] KY103-11 KY102-11 KY102-11 (6] KY102-11 (6]
G40
2-4 YK1-24 YK1-27 X YK1-24 (6] YK3-3 YK3-3 (6] YK3-3 (6]
Miss match: 7% Miss match: 05 Miss match: 95 Miss match: 057
O 919 A= 135702 MSvh7leh HF ek 315718 SNP wiAEe] #4593 vl
B9 Asfolth. 135719 MS PHAE o) §3tel FAF AN $ES FAF =
SR/ WA AES 7RI RES FHtE 0R/ AT AES 9FE v
stk ol 9k wkwoel]  FHF Awd 31571 SNP wiAR FAS 2y 2R dddA e
A= FAES Ul HF Add 315702 SNP wbA Sl disiA A% A
Fol @Y Asely, 3dnd H ¥ S BEYOoR B Aol
A4 SNP m}A Set& THE vwhiel & Aol
(5) #AA RS DNA R4 dstst AP RARSS] FAY AF
O MFAT A F3td =9 4% s Eeo ARE g9 ¢ gl=d o
G99 49 A8+ A= FAANES BFAGAY) A4 o] FshE 565



T Y= 2075 AEde FYA 7S5 (dentity-test) = T3 3 5.

3 3-1-11. 5657 9] MK{=F 2075 9 Adso FHAAFE ol & FYAH AF
First ID Loci typed Second ID Loci Matching loci Mismatching Status
typed g loci

8-1 24 SRS A 23 10 12 Excluded

8-1 24 1 2] =] 10 23 7 15 Excluded
Exact match

Excluded

8-2 25 &1 2] ==] 6 23 9 14 Excluded

8-2 25 ] 9] =] 7 24 6 18 Excluded
S w@emAs B om0 b o

8-3 24 Q1 ==]5 21 7 13 Excluded

8-3 24 Q1 2= 2] 6 23 11 11 Excluded

8-4 25 &1 2] 5] 20 24 12 12 Excluded

8-4 25 9l 9] =]3 24 10 14 Excluded

8-4 25 ol 9= 2] 4 25 17 8 Excluded
Cossa@emAs on om0

8-5 24 ol 9= 2] 4 25 10 14 Excluded

8-5 24 Q1 o] =]5 21 10 10 Excluded
S S oy o

8-6 25 1o ==] 10 23 10 13 Excluded

8-6 25 Q1o E=] 11 23 10 13 Excluded

8-7 25 &l 5=] 1 23 11 12 Excluded

3-8 25 &l 2] ==] 6 23 10 13 Excluded

3-8 25 &l 2] 5j=]7 24 10 14 Excluded

3-8 25 Q12 5=]9 24 11 13 Excluded

8-9 25 &l 5=] 1 8 15 Excluded

8-10 25 &l 2] =j=] 8 11 13 Excluded

8-11 24 SRS A 23 11 11 Excluded
Cosn o @emAnm u om0 bu o

8-11 24 9l 9] =]3 24 9 14 Excluded

8-11 24 ol 9= 2] 4 25 11 13 Excluded

8-11 24 Q1 o] =]5 21 8 12 Excluded

8-12 24 91 2] =]=] 18 25 11 13 Excluded
S e

8-12 24 &l 9] =] 2 25 11 13 Excluded

8-12 24 &1 2] 5] 20 24 9 14 Excluded

8-13 24 1 2] 5= 16 23 6 16 Excluded

8-13 24 Q1 2] 2]=] 17 23 10 12 Excluded
S S o

8-13 24 1 2] =] 19 25 11 13 Excluded

8-13 24 &l 9] =] 2 25 7 17 Excluded

8-14 25 1 2] =]=] 12 23 7 16 Excluded
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8-14 25 ol o)== 13 24 7 17 Excluded
B T R T 1V E R T R (o
8-14 25 o1a15=] 15 25 7 18 Excluded
8-15 24 ol o= 10 23 14 8 Excluded
8-15 24 Qe g=| 11 23 7 15 Excluded
S S A S S e
8-16 25 SACIR= AR | 23 10 13 Excluded
8-16 25 Q12152 10 23 8 15 Excluded
Cosie s @emAn @m0 b o
8-17 25 o1a15=] 15 25 9 16 Excluded
8-17 25 Q12152 16 23 7 16 Excluded
S S maeh
8-17 25 o121 5=2] 18 25 12 13 Excluded
8-18 24 ol == 14 24 11 12 Excluded
8-18 24 o1a152] 15 25 9 15 Excluded
e
8-18 24 ol g=] 17 23 8 14 Excluded
8-19 24 ol o)== 13 24 9 14 Excluded
8-19 24 ol == 14 24 5 18 Excluded
IS S o
8-19 24 Q12152 16 23 7 15 Excluded
8-20 24 Qe g=| 11 23 7 15 Excluded
8-20 24 ol g=] 12 23 7 15 Excluded
8-20 24 ol == 14 24 7 16 Excluded
8-20 24 ol o)== 15 25 11 13 Excluded
8-20 24 ol =] 16 23 7 15 Excluded
8-20 24 Q1o g=] 17 23 10 12 Excluded
8-20 24 ol g 18 25 11 13 Excluded
8-20 24 ol o= 19 25 12 12 Excluded
8-20 24 ol o)== 2 25 7 17 Excluded
8-20 24 ol 2] 5] 20 24 10 13 Excluded
8-20 24 SACIR= AR 24 15 8 Excluded
8-20 24 ol e =4 25 12 12 Excluded
8-20 24 SACIR= AR 21 7 13 Excluded
8-20 24 ol o] 5] 6 23 8 14 Excluded
8-20 24 ol o] 5] 7 24 9 14 Excluded
8-20 24 LIRS AR 24 14 9 Excluded
8-20 24 ESE= P 24 9 14 Excluded
O H|&E 067 % Y= 2075 Adsle] 25719 vtAE ol §3lo] FAAE FdA
Ze FR9e W 0FF NS0 FAs FANE Ae BF T 5 A9
O B ogere wgAESgY A Hame] ugEe] FENAL B HE Ei
Ao JastA HAS W AEE AFHA o= FHelA FskE FuUiE =5%1A
A% @& 4 e 2 FvdE Aoz Bug,



a5 A#EE DNA(TS0 ng/il) 9 Porcine 60K BeadChip analysis Kits(Illumina,
USA) & o] &3t fAdxEE 439t 16). +4 #H2 DNAE genome wide
amplification W o2 FE 5 chemical method & F2F9 F7+8 uo] 2-propanol
AN o 2 purification & 33 & Porcine SNP60 BeadChip & DNA A& E 7]
Aol k=g Aoz AXY3dle] DNA ABE FY3FAYt. 16417 9 incubation *] 3
% staining, allele specific primer extension, hybridization, target removal, washing
3lo] Tllumina BeadStation 50022 scanning & A3§3F vt T2 19 auto-clustering
system & A&3sto] diFe AR FHAHE FAlo calling 3 TE Calling €
SNP AXE  reporting toolol 4] Scanning ¥ ZA3+& Bead Studio version
3.1.(Ilumina, USA) & %3 SNP marker® WHFAAHES E7F3 3 Plink
software(Shaun et al. 2007) ©]&3t9 minor allele frequency(MAF) 0.05 ©]3},
genotyping error’} 0.1 ©]% 1] 3L hardy-weinberg equilibrium(HWE) ©] 0.001 °]3}
¢l SNP markerE A|A 3F9] Microsoft Excel(Microsoft, USA) & ©o]&3le] AE5E
F shsk .

st g %), dAedola, aM aEla WAaM £ 4EFF A Porcine 60K
BeadChip analysis Kits(Illumina, USA) & o] &3lo] E4% F 62,163 712 @<L A7)
Ha@detA F AGAA e At viAE, A AT EAA A FS viAE L
23l FAAE e missing @ FAES AL F 45317 V19 dd G| vtA L] #
A2 & 7|xHolHE ol &stdeom 1 & FHAL #4& Fd HEvAE dEst

.

A AR 4 FEEFA N, A=do)l s, aaM, HAaM) o s &4 0% &
Udds el miASS AEEr] el 45317 7hY dE AT dviA Y
Aol HME7l =2 ulAE, & minor allele frequency(MAF) 0.300 o] o2 43
< 1139 7he] dd Vi ntA S-S 14 Adealt

F AR 12 AEE 1139 e dddrIvdEeAE 1Y dAdE
disequilibrium: LD)AEE F4317| 98 ddA7Ivhd viA e F-A4AHS
A @) 3dte] HaploView software package(Barrett et al. 2005) & ©]-&3}¢]
3 2™ Stephens %(2003) method & -&3}e] WHo)7ke] D' 2 32 FAEA
QA HE ABE3Y (linkage disequilibrium: LD) 2 pair wiseZ #2438 =3
A dz ABdEHY #o] Mg 3 SH5A ddAVITE viAE HEFH o2 20170
o] ddA7IvEvtAE Attt

3-1-12. A=Holx, W=, 234, A=A Polymorphic SNP site A5
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SSC Number of SNPs" Available SNPs Missing SNPs

1 6,622 6,466 156
2 2,677 2,564 113
3 2,178 2,112 66
4 3,693 3,583 110
5 2,257 2,174 &3
6 1,967 1,902 65
7 3,554 3,423 131
8 2,224 2,150 74
9 2,638 2,553 &5
10 1,363 1,300 63
11 1,862 1,782 80
12 1,098 1,059 39
13 3,633 3,516 117
14 4,056 3,914 142
15 2,659 2,583 76
16 1,574 1,529 45
17 1,672 1,607 65
18 1,138 1,100 38
Total 46,865 45,317 1,548

Korean Native pig Yorkshire

Common high
polymorphic SNP
makers

Landrace Berkshire

9y 3-1-14. v 7 =X EFe %A SNP Panel Contents 2 H
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i 3-1-13. Information of the common high polymorphic 201 SNP markers in four

pure pig breed

SSC Marker Position (bp) KNP (MAF) YS (MAF) LD (MAF) BK (MAF)
1 ALGA0000047 761957 0.400 0.380 0.400 0.460
1 ASGA0000640 5513686 0.360 0.380 0.500 0.480
1 MARC0032578 18815142 0.330 0.380 0.430 0.480
1 ALGA0002625 30588519 0.480 0.440 0.430 0.330
1 ALGAO0115339 44726459 0.430 0.310 0.500 0.330
1 ASGA0003802 76440117 0.450 0.440 0.360 0.460
1 ALGA0005296 85231384 0.380 0.310 0.360 0.500
1 ALGA0006933 147540361 0.330 0.310 0.360 0.390
1 DRGA0001841 172749364 0.350 0.380 0.360 0.350
1 DRGA0001920 180242859 0.400 0.310 0.360 0.370
1 ASGA0006176 210622379 0.330 0.440 0.360 0.310
1 ALGA0010261 234663368 0.500 0.400 0.400 0.350
1 ASGA0008160 243706215 0.330 0.500 0.420 0.440
2 ASGA0008857 3652896 0.430 0.440 0.330 0.460
2 ASGA0009594 12622166 0.330 0.380 0.330 0.370
2 ALGA0012873 16564872 0.350 0.310 0.420 0.390
2 ALGA0013042 21666334 0.310 0.310 0.500 0.460
2 H3GA0052654 27768232 0.350 0.380 0.430 0.350
2 H3GA0007052 41321024 0.350 0.380 0.500 0.350
2 MARC0075894 50187980 0.350 0.440 0.360 0.370
2 ALGA0123037 52592660 0.480 0.500 0.430 0.410
2 MARC0078804 58142524 0.330 0.380 0.360 0.460
2 H3GA0007536 63894364 0.430 0.310 0.360 0.350
2 ASGAO0011650 64801924 0.390 0.420 0.430 0.380
2 ASGA0011937 68542305 0.450 0.310 0.360 0.500
2 ASGA0012712 76997094 0.310 0.440 0.430 0.310
2 ASGA0089488 122898447 0.450 0.380 0.360 0.300
3 H3GA0008408 121964 0.450 0.380 0.430 0.330
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MARC0027888 2952803 0.330 0.380 0.360 0.300
ASGA0013988 8141251 0.310 0.380 0.430 0.350
H3GA0009347 14963522 0.450 0.380 0.400 0.430
H3GA0009489 16375290 0.450 0.440 0.500 0.370
ASGA0093387 17451839 0.400 0.380 0.360 0.430
CASI0007969 21600916 0.400 0.500 0.430 0.440
ALGA0019250 21935188 0.430 0.440 0.330 0.410
ASGAO0015008 26659561 0.380 0.310 0.420 0.480
MARC0001937 55789437 0.430 0.500 0.430 0.460
M1GAO0004815 58995864 0.480 0.440 0.330 0.350
DRGA0004318 62495771 0.450 0.440 0.360 0.390
M1GA0026540 138478135 0.360 0.500 0.330 0.440
M1GA0005054 435378 0.500 0.440 0.430 0.480
H3GA0012015 10858219 0.310 0.500 0.430 0.500
ALGA0023681 15367459 0.430 0.380 0.500 0.330
ALGA0023910 18426532 0.360 0.380 0.430 0.310
ASGA0019062 23544224 0.500 0.500 0.360 0.430
ASGA0019460 37337556 0.300 0.500 0.360 0.480
ALGA0025591 65893922 0.330 0.500 0.430 0.400
DIAS0001140 66129891 0.360 0.500 0.360 0.410
M1GA0005986 75100413 0.330 0.440 0.360 0.300
ASGA0096645 86795504 0.330 0.310 0.500 0.350
H3GA0013667 95203255 0.310 0.500 0.360 0.430
ALGA0027455 99961893 0.330 0.440 0.500 0.460
M1GA0006306 102248948 0.300 0.380 0.420 0.370
ALGAO0110828 115379478 0.300 0.310 0.500 0.330
M1GA0006864 126026167 0.450 0.500 0.430 0.460
ALGA0029930 1605331 0.330 0.380 0.360 0.370
H3GA0015330 3515645 0.310 0.310 0.360 0.440
ALGA0030374 6343274 0.400 0.440 0.500 0.410
MARC0054550 27204769 0.480 0.310 0.360 0.390
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ALGA0032254 46022464 0.480 0.310 0.430 0.440
M1GA0007853 48022699 0.400 0.310 0.500 0.310
ASGA0026017 49040079 0.360 0.380 0.360 0.370
MARC0006728 59053825 0.430 0.380 0.430 0.460
ASGA0027346 75154492 0.500 0.500 0.360 0.300
H3GA0017455 615843 0.300 0.380 0.360 0.440
MARC0034042 3858663 0.360 0.380 0.360 0.440
ASGA0027859 5152807 0.400 0.310 0.430 0.480
ALGAO0035153 7834305 0.450 0.440 0.500 0.480
CASI0008018 22317106 0.480 0.310 0.420 0.480
ALGA0036718 30025122 0.430 0.440 0.360 0.410
ALGA0037236 38278063 0.430 0.310 0.360 0.430
ASGA0030094 42076052 0.450 0.380 0.430 0.410
H3GA0019296 44274199 0.400 0.440 0.430 0.390
ASGA0096796 69761591 0.300 0.380 0.420 0.390
CASI0009330 156699095 0.350 0.500 0.430 0.440
ASGA0031089 9262054 0.450 0.500 0.330 0.440
ASGA0031366 13985345 0.330 0.310 0.360 0.480
ALGA0039398 22667315 0.350 0.310 0.430 0.410
ALGA0040094 32745291 0.350 0.380 0.420 0.440
H3GA0021132 40477360 0.430 0.310 0.430 0.330
MARCO0076146 65544809 0.380 0.440 0.330 0.350
MARC0049272 80379344 0.380 0.430 0.430 0.390
ALGA0042925 89182369 0.300 0.310 0.330 0.330
ASGA0034695 89923999 0.380 0.310 0.360 0.440
ASGA0034820 92872286 0.430 0.380 0.360 0.400
DRGA0008026 104330217 0.430 0.380 0.430 0.440
ASGA0035760 108831155 0.480 0.500 0.430 0.330
ALGA0044485 114733197 0.330 0.440 0.360 0.410
ALGA0044656 117084828 0.480 0.380 0.360 0.310
MI1GA0011001 125595482 0.400 0.500 0.500 0.350
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7 MI1GAO0011118 128644327 0.400 0.440 0.500 0.350
7 ALGA0045833 131080797 0.380 0.380 0.500 0.330
8 ALGA0046186 1602911 0.360 0.310 0.430 0.480
8 ALGA0046364 2695774 0.480 0.310 0.330 0.430
8 DRGA0008300 3118167 0.310 0.440 0.330 0.480
8 DRGA0008310 3849784 0.300 0.380 0.430 0.370
8 DRGA0008334 5440398 0.480 0.440 0.500 0.350
8 ASGA0037942 6289019 0.330 0.440 0.360 0.370
8 ASGAO0038170 8670246 0.380 0.440 0.330 0.300
8 ASGA0038427 13938152 0.480 0.500 0.430 0.410
8 MARC0082021 15240577 0.400 0.440 0.430 0.330
8 MARC0008642 20084796 0.300 0.440 0.360 0.430
8 MARCO0110399 44570314 0.430 0.380 0.360 0.480
8 ALGA0048970 51732324 0.400 0.440 0.420 0.430
8 ASGA0039768 58000720 0.380 0.380 0.500 0.310
8 MARC0069656 137621367 0.360 0.500 0.430 0.300
9 ALGA0050468 979975 0.480 0.380 0.500 0.500
9 ASGA0041237 3538170 0.310 0.380 0.430 0.480
9 ALGA0051465 7034972 0.450 0.380 0.360 0.330
9 ASGA0042177 13132088 0.480 0.440 0.360 0.350
9 H3GA0027032 20691660 0.310 0.500 0.430 0.310
9 H3GA0027196 23356210 0.450 0.310 0.330 0.390
9 H3GA0027400 28520206 0.380 0.380 0.500 0.430
9 ASGA0043269 30484007 0.400 0.310 0.360 0.410
9 ASGA0043379 32154888 0.450 0.380 0.330 0.390
9 ALGA0054671 61348032 0.430 0.440 0.360 0.370
9 ALGA0055134 69447683 0.430 0.380 0.330 0.460
9 ALGAO0110772 137810029 0.400 0.440 0.430 0.350
10 ALGA0056626 4606150 0.430 0.440 0.430 0.430
10 H3GA0029351 10643382 0.400 0.310 0.360 0.500
10 MARC0095947 27480698 0.310 0.500 0.500 0.460
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10 ALGA0059349 33453621 0.330 0.440 0.330 0.460
10 ALGA0059431 34336216 0.430 0.500 0.500 0.300
10 H3GA0030625 37536259 0.450 0.310 0.500 0.300
10 ASGA0048918 39186811 0.450 0.440 0.500 0.430
10 ALGAO0113898 66833496 0.380 0.500 0.500 0.370
11 H3GA0030885 634783 0.400 0.380 0.360 0.310
11 ASGA0049629 6687059 0.400 0.440 0.430 0.370
11 ASGA0050154 16365049 0.400 0.440 0.430 0.500
11 ASGA0050297 18621454 0.450 0.310 0.430 0.330
11 H3GA0032391 56095836 0.430 0.440 0.360 0.330
11 H3GA0032545 58917138 0.380 0.310 0.360 0.480
12 ASGA0052576 1634769 0.360 0.310 0.360 0.330
12 ASGA0053297 6739185 0.380 0.440 0.500 0.460
12 MARC0031729 12183586 0.500 0.380 0.430 0.310
12 ALGA0066214 18145907 0.480 0.380 0.430 0.480
12 M1GAO0016816 22804290 0.310 0.380 0.500 0.390
12 ALGA0067238 28631300 0.330 0.500 0.500 0.500
12 ALGAO0108835 62481343 0.380 0.440 0.360 0.430
13 ASGAO0055532 233466 0.480 0.440 0.430 0.350
13 ASGA0096935 6507997 0.310 0.310 0.500 0.440
13 H3GA0035594 10054375 0.400 0.500 0.500 0.410
13 ALGA0068417 10666010 0.450 0.440 0.360 0.300
13 ALGA0069109 17677749 0.310 0.310 0.500 0.410
13 M1GA0017549 36782875 0.430 0.310 0.360 0.330
13 ALGA0070422 38145807 0.500 0.440 0.430 0.310
13 ALGA0070458 38829547 0.480 0.440 0.330 0.350
13 ALGA0070637 42234103 0.450 0.310 0.360 0.370
13 ALGAO0070775 45084819 0.480 0.310 0.500 0.440
13 ASGA0058094 46743152 0.500 0.310 0.360 0.480
13 ASGA0058243 49978325 0.400 0.440 0.360 0.480
13 INRA0040774 60935891 0.360 0.310 0.430 0.390
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13 ASGA0058653 63974212 0.380 0.440 0.430 0.440
13 ASGA0058947 83311708 0.400 0.440 0.360 0.460
13 ALGA0072273 87360013 0.480 0.310 0.430 0.460
13 ASGA0059141 91049751 0.380 0.310 0.360 0.460
13 MARC0020231 108655250 0.500 0.310 0.420 0.460
13 H3GA0038015 116547370 0.310 0.310 0.420 0.300
13 MARC0079305 136916947 0.320 0.310 0.330 0.370
13 CASI0008842 208129889 0.400 0.440 0.430 0.430
14 ASGA0060319 98858 0.480 0.440 0.500 0.370
14 ASGA0060483 2988038 0.430 0.310 0.360 0.310
14 ASGA0060997 8291683 0.360 0.310 0.360 0.500
14 ASGA0061369 11439921 0.450 0.380 0.430 0.300
14 ALGA0076336 24982791 0.400 0.310 0.330 0.370
14 ASGA0062923 40772310 0.430 0.380 0.420 0.350
14 M1GAO0018786 67479147 0.330 0.440 0.330 0.390
14 MARC0005018 84706150 0.300 0.380 0.430 0.310
14 SIRI0000848 97466337 0.430 0.380 0.500 0.310
14 H3GA0041818 111089534 0.330 0.310 0.500 0.300
14 INRA0046679 117015949 0.350 0.380 0.360 0.430
14 ALGAO0081985 132272596 0.400 0.380 0.420 0.370
14 MARCO0114625 141779479 0.380 0.380 0.430 0.310
14 M1GA0019641 143761601 0.380 0.380 0.360 0.410
15 ALGAO0083510 1887454 0.310 0.440 0.420 0.370
15 H3GA0043695 3605283 0.480 0.380 0.360 0.350
15 ASGA0068483 5136513 0.500 0.380 0.360 0.500
15 ASGA0068625 7010517 0.480 0.310 0.430 0.440
15 H3GA0043897 12172365 0.450 0.440 0.360 0.370
15 ALGA0084512 17653881 0.370 0.420 0.430 0.390
15 H3GA0044561 52081943 0.360 0.310 0.500 0.330
15 ALGA0086091 53666184 0.400 0.440 0.330 0.350
15 ALGA0086847 77961724 0.330 0.380 0.360 0.330
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16 H3GA0045756 263189 0.400 0.380 0.430 0.390
16 MARC0082133 7776414 0.330 0.440 0.360 0.300
16 ALGA0090727 31190151 0.330 0.310 0.500 0.440
16 ALGA0091099 38795378 0.480 0.500 0.360 0.330
16 ALGA0092291 49659484 0.380 0.440 0.430 0.350
17 MARC0018461 192496 0.450 0.380 0.430 0.390
17 MARC0058945 4889582 0.430 0.440 0.360 0.440
17 ASGAO0075784 19642691 0.400 0.380 0.360 0.480
17 H3GA0048148 22007708 0.430 0.310 0.500 0.370
17 ALGA0095016 36442448 0.380 0.440 0.430 0.430
17 MARCO0114143 44199211 0.300 0.380 0.500 0.440
17 ASGAO0077918 50472798 0.380 0.380 0.360 0.330
17 M1GA0022766 54472268 0.360 0.380 0.330 0.330
18 ALGA0096804 696887 0.310 0.310 0.430 0.370
18 ALGA0097499 12237132 0.300 0.380 0.500 0.410
18 DRGA0016986 21055810 0.310 0.380 0.360 0.460
18 ALGA0098559 29704240 0.380 0.380 0.430 0.330
18 SIRI0001425 37323259 0.430 0.500 0.360 0.350

KNP: Korean Native pig; YS! Yorkshire; LD: Landrace; BK: Berkshire
MAF: Minor Allele Frequcey
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¥ 3-1-14. RE7|vk FAQAXA] FFH A 2w 9] 96 SNP vl

No. Marker name SSC Position Flanking sequence

ACCTAGAGATTTAAAATCATGAATTGAACATGTAAAATTCCAGTAA
1 MARCO0089489 1 6517843 [T/C] AATGTAAAGATGGN[A/G]TATGCATCGCTCTTAACCTTGAGCATAGT
GACTTAGAGACACTGTGTATCAGTATTGCCA

TTCCAAAAAATACTTAAAAACTCGCCTCCCCCAAATATTACTTTTCC
2 MARCO0104045 1 30083189 [A/G] AAAAAAGAAAAAA[T/CIATTTTCATGGTATTTAAAAATTGCTATAAG
AGGAGTTACCATTGTGGCTCAGCAGTAACA

AATGGGGCTAATGGTGCGATTTCGATAATAAGTGTAAAGAGGAAG
3 MARCO0092163 1 122180841 [A/C]  AGAAAGGTTGATTCA[T/G]JGTTGATCTAAGAGGCAGTTTCCCAGACG
AAATGGGTAGAGCTTGGATAAGGAGGGATCAC

GCAGATAGTTTAGGACAAATATGTATGCCCAGCATTGACAATCAAA
4 MARCO0049963 1 147930096 [T/G] ACTGGAAGTAAAAA[A/CICCGAATGTCCAACAGGAGTGGAGATTGC
CTCTTATTGACATAGTTGTAAGGTGG

AGCCCTGACATTCCAGGACATTGGCTTTTTCCTTCAGATATCCCTTG
5 MARCO0085717 1 175253318 [A/C] ATTATCAAAATTC[T/G]JGTGAGAAATTTCCTTAAATATTGCACATGC
TCAAACTGAAAGCTCCAAAGGTATAAGACA

CCACATTCACATCCCCTCCTTACTTGCTTRTAGATTTCACATTAGAC
6 MARCO0060820 1 204593273 [A/G] ATTTAGGTATTTG[T/C]JGTAACTGTCTCCAAGAGCAAACTCAACAGC
TAGTTGAGGGCTGGTTCCAGTTCTGCTCCT

TTNNAAATNGNTGTGTGCCAAAAGTTTTAAACTCAGGGATACTGAG
7 MARCO0050788 2 11843170 [A/G] GTGATGAACCAATT[T/CJCTTGGTCAATATTGCCTCCCTAAAGAGTG
CGTGTAAAACTAGAGGGACAATGGCTTGGGC

GAGACGGTGGATATGGTAACCCTATGAATTCTATAACTAATTGTTT
8 MARCO0092955 2 19704851 [T/C] GTGTTTGTAGGACA[A/G]JAATTAACTGAGTTGCAGGATAAAGTCAG
TGATGACTGATGACAAGAGACAGAAATTCATC

CATCTCGTCATGCCTGATGGGCTGTTACCTGACTTCCTACCCAGTTC
9 MARCO0112888 2 26339438 [A/C]  ACCCATAGCTCCA[T/G]JCAAAGACACATGTGACGTGCTGGCACTCCT
TGTGGGCATTTATTTGGGTTCTGCAGCTCC

CACATCTCAGTCACTAACACTCCAGCTGTGAAGGGTTTTCCACAGA
10 MARCO0096049 3 24638936 [A/G] AGAGAGGGCAATAC|T/CJACCATCTCAAAGCCAAGAGCAGGCTAAG
AGCCTGAAAAATGCCTTGGGAATAAACCTTAC

ATGAATTAGAGTGAGTGACCTATTTAGATCTAAATCTAAATTGACC
11 MARCO0114647 3 135202107 [T/G] TTTGTGTGGGTTTT[T/G]JGTTRCAATGATTCTTTTATTTTAGGAGGAA
TGAAAGATGAAGG

TCCCACCAGTCATACTGATAAAATATCAGTCAATAATACTCTAGTG
12 MARCO0021307 4 43182683 [T/C] AGAATGGATTTCAG[A/G]GTTCAACCTGTTTGGCTGAGACTGTTAGC
AGCCATTTCCCAAGACCTACTTAGATGTAGA

AGCGCTATTTACCTTTCTCTCCTTAGAAATGGGTTCAGAGTAGAGCA
13 MARCO0030899 4 69448970 [A/G] AACCACAGGTAAA[T/CITCATAGGGTTTCAGTAGTGATGGTGACATG
AGGTGAGAAATAGTAAGGGCAACGTTCAGG

ATCACTTACAAAGAGACATTAGCCTGATGGTGGAATTTCTGGCAGT
14 MARCO0015385 4 75972407 [T/C] GACCATGGAGGCTG[T/CJAAGAGARGACAATGCCTTCAGCRCACGG
AGAGAAAACCTGG

CTCTCTACTGCGAGCTGGATGTTTGTGCCTGGAGAATAGTCCGCTAT
15 MARCO0013873 5 57599341 [A/G] GTGGGAACTGTGC[T/C]JGAGGTGCCACACAGATAGAACTGGTGGTG
CTTGTTCAGTAATGGGACAGGGCAGTGGACA

CTGAGCCACGACRGGAACTCTTATAGTGTGTCTTTAAAAAAAGTCT
16 MARCO0060957 6 8912283 [T/G] TTGAAATCCAAAAAJA/C]JGTTTCTAGAACCTAGCTAAGAAAGATGC
CTCTTTGTAAGTACTACAGAGCCTTTGCAACT

ATGACTTTTTTATCACTGAAAACTGGAACTATCTGCACTGAAAAAC
17 MARCO0026950 6 17428842 [A/G] AGATTTTAGGTAAC[A/G]JAATTAACATTAAAAACCCCTTGGTCCTGA
AATTAAATTGAAGTATCAGTGTGAACCCATA

TCATGGCTTTGGCAGGGAGCCAACGCAGAGGAKTTTCKACGGGGCT
18 MARCO0057599 6 24289351 [A/G] GCCTCGAGGGAGTG[T/CJAGTTTTTAAATCCTCATGTGAGCAGGGAT
CCTAGTCACTTGGAAGATATAACACAGTGAG

GGCGGAGATCCCATGAATACATCTCACCTTATTTATTGAATTTGTAA
19 MARCO0089437 7 27772934 [A/G] GAAAGGAGGTAGT[A/GJAGGGGAAGGAAGCACTGAAGACTCGGAG
CCCACATTAGACACTGGGGAGGGAAAAATTAA

TTTTTTTTTTTTITCCTATCTTITATCCTTTACTGTCACACAGACTGCTTC
20 MARCO0075587 7 38702167 [A/G] ACGTCTGACCC[A/G]TCTGGTCAGCAAGCAATTCTCTGACAGCAGCT
GGGTGTCCTGCAGTTTAACTCCGTTCTG

TTTCCATATCACTTTATCTAAAGCCCCACTTAATTGGATAGTAGACC
21 MARCO0058847 7 56466058 [A/G] TGCTGATCCATCC[T/C]CCCATGCCTTTTGTCTTCTTGTTCTTGATACT
TTGGGTTGGAAATTGCAAGACTGAAAGA

TTTGTATGTATTTTTAAGACATCATTCTCAGCTATACTTGTATAACT
22 MARCO0055700 7 70095544 [T/C] GCAACTTAGAGGT[A/G]JAGGGACATGAAGTGTTATATTTGTTAGATA
TGTTAACCGAAGCACGGAGATAGGATTTGT

ACTGTTTTGTGGCTATTCGTAATAATTGCATGCAAGTTAGCATGGTA
23 MARCO0067107 7 116906730 [A/G] GAGTTCAAGCTGA[A/G]TTAGTAGTTGCCTGGGAGACCTAGAATAA
AGGAGCAACTTAGAAGGGTTGAGGGCTGCCT

CCCAAATAAATCTTTAAAAAAYGTCTTTTGGGTGATTCTGATGTAA

24 MARCO0066508 8 13066997 [A/G] GTGCATT[T/CITAGAAGACCATAGTTTAAGCAAAACACCACCACCA
ACCACTTAGGTGGACTGGTAGATGT
25 MARCO0052559 8 13465573 [T/C] TTACAATGACAGGTAAATATGAGACATACATTTTTTACTAGCTTTGG
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26

27

28

MARCO0091567

MARCO0032253

MARCO0041890

18924517

43393823

90421393

[A/G]

[A/C]

[A/G]

TAAAATTGTATTC[A/G]TTTTACATTTTGGACTGAGGTGAAGGTTGC
AAATATTAACTGAATTGAGGYGAAAGCTGA

CAGGACACAAGCAAAGTGTCACTAAAAACAAAGAGCACAGAGCCA
TTTTCCTGAAACTCG[A/G]TTTTGGTAGAAAGGGCAGCAAAGCCACT
TCCYGCTGTGCACAAAAGCTTCCTCCTCTCAG

AAGTAGAATATTTCCTGACTACTAACGTTGGATTTGGATGCTCATA
AGATGCTTAGATTG[A/C]JGTCACTTTTCTTTCCAGGAGATTAGACTG
GG

CAATCCTGCTTTTCCTCCTTTCCTTTCACAAGTGTTGATTTCTAATAA
ATGTTCAATAAC[T/CJCAAATTCAGTTGCTTTTGGGGAACTCATCTT
GTGACAATATAATTTTTCCTTTTGCTCTG

29

30

31

32

33

34

MARCO0035886

MARCO0074362

MARCO0045269

MARCO0052855

MARCO0053715

MARCO0047165

30907756

38695392

51142069

57853273

82946155

116207011

[A/G]

[T/C]

[T/C]

[A/G]

[T/C]

[A/G]

CAATTTCATTATGAGAAGGAGCCAGAGCGTCCAGCACCCTGTGCTC
TGTGGTCAGGGAAA[T/CIGGTTTGCAAGCATCTGGGGAAAGAGATG
GTGAAGGTGATGGGAGATGCATTTAATATACA

CCCAGAAAGAGTGTTGGCTGTAGGT[A/G]TGGCTTATGTGGGGACTT
ACATGATATAACCATAATGCAGTTCTCTCTGTGTCCGGGYTT

ATTTACATGGCACACTCAATTTTCTATGAATGAATACCATGGCACGT
GCATGGAATATAG[T/CIGAGATCACTGTATGAATAAGTTAAACAGA
TTAAAATAATGCTTCAGTTTAACCATCAGAT

TGGAAAAGAAGTTTCTCATATTGGCTGAGCAGGTCTGCGGATACAG
ACGCATATTTCTCT[A/G]GCGAGGAAAATCTCCATTTTTAACTTAGT
GTTATTCTTAGTTTCAGTCCTGCTATCCTTT

GNCTTNACCNTTNCTTNGTTNATNATGTATCACTGACTCACTCCAAA
TCATTTAATCTAA[A/G]JCTCACTTCACAAGTGCTTTGTTATGTAAAA
CATTTGTGCATTTGTATATGAATTTTCACT

RGGAAAAGCTCTCTTAGAGAGAAAACAACAACACAGGTGCCAAAG
GAGTGAGCATGCTGA[A/G]JGCKGGGGACGGACAATGNMGTGAAGG
TGTGGAGACAGTGTGCAGAGGGGGTGGTGGAGGG

35

36

37

MARCO0029459

MARCO0083543

MARCO0032048

10

10

10

4798997

9459210

30757771

[T/C]

[T/C]

[A/G]

CATCYTAGAGCAGCAGATGGTTTAGTGCAGAGAGCAGCAGATCTCT
TTAGTAACACCGTT[T/C]ITCTCAACAGAGTTCCCTGACCTCTGTGCCC
CATTTCAAAACTGGAGAAGATTCATTTGAA

CCATATTTAGGGGTAGCATGTCCTAAACCCTGTCATTCCCCCAAATG
AAATT[T/CJCCCCAAGAACTTTCACAGTCCAGAAACTGNGTTNGNNN
NANNNNCCNNNANCCNNNGNAN

AAGGAAAGTGAATGAGCTACTAAAGAGTGAGTACAGAGTGAGATA
ATAAATGATCATCTA[T/CJCCATCAAGGACAAGGCTGACACATTTAA
CTCATGTTCTCACCACCCATAAAACRTNNTNN

38

39

40

41

MARCO0089921

MARCO0063986

MARCO0050287

MARCO0030180

12

12

12

12

417158

960692

10379204

68151961

[A/G]

[A/G]

[A/G]

[T/C]

AAAAGTGACTAATTTTGTTGTAGTCTGTACCCGTCAAGGGAAGAGA
ATTGTACGGAACCA[A/G]JATGCCTCTAATTTAGAACCTGGACGGACT
GCAGGCTGCAGGGCGG

CCGTCCTGCCCCCACCCAAAGCCTGGGCTGAACTGGACTGACCGGG
CTAGAAAAGCAAGT[A/GJATATGGAATTGCTGGGGCTCCACGGAGA
GGGAGGGATCTCCCCGATGACAYGACCRTCTT

CCGGTGTTATCCATTTAATCATTTACCATATTGAGCCTCCCTGTGTG[
T/C]TGGGCATTGAACAAGGCTCATTCACAGTAGAGTTACTAGTGTT
AATGATAAAGCTGTTGA

TTCTGCAAAAGGAAAAGATCAAAACCTGAAAGGATTTTCTCCCCAA
AAGCTCCCACCTCC[T/C]JGGCTCTTCTACCGCGTCCTGTTGGGTAGTT
ACAAGGGTGGGCAGCAGCCTCCGTCTGCTT

42

43

44

45

46

47

48

49

50

MARCO0052461

MARCO0115474

MARCO0036708

MARCO0070868

MARCO0031610

MARCO0093055

MARCO0014344

MARC0092210

MARCO0034983

13

13

13

13

13

13

13

13

13

21011759

32811358

36994373

47581564

81404406

99721767

106153431

109316551

139663387

[A/G]

[A/G]

[A/G]

[A/G]

[T/C]

[T/C]

[T/C]

[A/G]

[T/C]

GATTCTGTTTCAAAAATCTGGACAAGTTTATTCATAAGGGAAATAG
CAGCCTCTCAGAGG[T/C]JGTATCTGTAGAACTATCAGCATGATCACA
CTGCCCCATCTCTTTGCTTGTCAGACCAGAT

GACTTGACTGAAGTCCTCCCTGCCCCCCGAAACACACAGAGTGCTG
AGTTATTGGAACAC[T/CJGCCACCCTGATATCAAAGGAAATACCCCT
GTTGGAGGAGTTGACATTTCCCCTCTCATCT

GAATAGGACTCATCCCACTAGATACATAAATACATTACAATGCTAA
GTAAATAAAACCTC[T/C]JCTCTTATGTGGGGGACAGAGATATAAAAT
GGAAGAGGAAGCCCAGGAATATTCCGAAATA

TTTTCACACTAAAAATCTTTAGGCAATTTTTCAAAAATATGGCATTG
TGTTAGGGACCAG[A/G]GGAGGCAACAATTTTTTTTTITCCCCAGGG

GAAATTTGAGCCTTGAATTATTTAAATACTTGCTCGAAAGAAACTG
AGATGATGCAAAAA[T/CJAAACAAACAAACAATGTCTCTTTTACTCC
CATCTTCACTCAAAAAACCTCAAGATCTTTG

ACGTACATATCATGTTAAAAATCAAGTTAATTTTATATAGTAATTTG
GTACCAAAAAATC[A/G]TCACATCATGATACAGGAATTTGTAGAGA
CCTCACTAAAGGCACCTCAGGTGTTAAGCCA

ACACACTCCTGCCACTCCTGCTCTCCCTTAATTAAGCCTAATGCCTT
ATGCTTTGACCTT[T/C]ITGTTCTAGCCTATTAACCCTATCTAGTACAA
GTTCAATTATGTTAAACTAAAAAACTTTG

CTRAATGAAAGTGAACACTGACATTATTGGTTCKTTAATTCAGAAT
GAGTATACAGTTCT[T/C]JGATGAAAATAGTCAAGGAAATAAAATAT
TTCCCTTTTGAAGTCTTTGGCAGTATAAGATG

GTTACAGGTCTTCAAAAGTCCCTTTGTAGCCATGTCATTCTCTGATT
TCACTTCTGATAG[T/C]JCCTAAGCTAGCAACAGTGAATTCTGTATTA
GATGATTTATGGGTCAAGATGCAGTTTTCG
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51

52

53

54

55

56

MARC0094480

MARCO0025520

MARCO0058294

MARCO0060657

MARCO0028430

MARCO0048682

14

14

14

14

14

14

11261238

29334708

105829806

135137903

143617929

143668338

[T/C]

[A/G]

[A/G]

[A/G]

[T/C]

[A/C]

CTTGCTCACCTGTTGTCTGGTTTCCAGAGTGAAACTCTGTCCTTAAC
CCTCTAGAACTCA[T/CICTCTAGCACCTGTGGTCCCACTCTGTCAGC
GACCCAGTAGTGAGAAGTTGGGTTAGGGGA

GGAGACCCAGAATCCAGTGTCTGCCTGCAGGGCGCAGAGCCAGCTG
AATGATCAAACAGT[A/G]JCGCTTAAAGGCAGGGTGCGCTGTGGGCT
GGAATTCAGCTGGAGGGCAAAACAGAGGTCAG

GGCATTTCTAATTCTGTTCCTTTTTAAAGTGGTGAAATTATTCTCTTT
CAAGCAGACCAA[T/CJAGCCTAGAAGTTGGGGGTGAGAGCTGGTTT
CCCAGACAGAGAGAATCTATTCTGGTTTTC

GTATTTCATTACCAAAATCAGAGCTGCAACAAAACACTCCACCCAA
GTAAAACTGCTCCC[A/G]JAATGAGAACTRCCTTTAAAGTCTCTATAG
AGATTTCACCAGGATTACGCCACATAGTCGT

CCTTGTGAGCACCGGGCAGACAGCCT[A/G]JAGAAAGGGTCATTAGC
AGTCTTGACACCAGCAAAGTGGATGAGCAGAGCAGACACTGAAA

GTATTGAGGGTGAGGGTTACCGCCCGGGAACAGAGCAGCGATTCTG
KCTGCAGGGGGYGT[T/GJACAGGCAAACTGCTCACCTCTCCTTCCTC
ACCTTGAACGTGGAGCATCGAGGTTTAGGGG

57

58

59

MARCO0035863

MARCO0088091

MARCO0112924

15

15

15

26017642

43637835

95577153

[A/G]

[A/G]

[T/C]

GACGCTGAAAGGTCATAGACATAGGTCTTGCGTATCAGATCCAGGT
TTAATCATGTTATA[A/GJAGATTTCAATAATTTTTAACCAACACTAA
AAAGTCATTAGATATCAGGTCAAAATCCCAA

TGAGTTAAAAGACGTTGAGCTCTAAAAACTAGGGGAACAAAAAAT
TACATACACACACTT[A/G]TGAACACCCCAGAGCCATGGGCTGTCA
GGTTTTGTTTGGTCTGGACAGCATTTAAAGCAA

TCAGCTTCTCCCTGTCCCTCCCGCAGAACCGTGTCCACGTTTCTTCG
CAAACATTGAGAA[A/G]TAGGTGAGCTTCAGGACGCTGCCTTTCTAC
CAACCCTTCCAGTGTTAATCGTGGGACCTT

60

61

62

63

MARCO0077362

MARCO0048886

MARCO0043859

MARCO0074610

16

16

16

16

565385

13628555

22150189

72854046

[T/C]

[T/C]

[A/G]

[T/G]

TCCGTATCCAGGTAAGCTTTGCTAAGCATCTAAGCAGGATAAGTAA
TAAGCCCTTATCAA[A/G]TGATTCCATCCACCTGAAATCCCTTCTTG
GGGTTTGTGCTTAACTCTTTCAAGTTACCAA

AAATTCTTAAAGAGACACCTGAAACAGCTGGACACTAATTGTGTTG
CTTAGGTACAGTTT[T/C]JGCCTCATACCATGATTACAGCAATAAAGT
TAATGATCTAATTACAGACACACCAACATTT

GATTCTGTTTATGCCACAACAAACTGCATTGCCTTTCCCCACCTGTG
GAATGCATTTGCC[A/G]JCTTTCATTTTTGCAGATGAATACCCCTGTG
GAGTGATCTGCCAATTTRAAATGGAAGGAG

ATCTCTGAAAAGAAGGGAATTTTTAAAAATAGCTCATGTCTAAAAT
CTAGGAAACTCTCA[T/G]JAATATTATTGATTAATAAACCTTAGCRTG
TATGGATACCTGTATAAACACAYATGTATTT

64

MARCO0071223

17

9346220

[A/G]

ACAGAAAGGGATCATGAGTGTCTTATTAATTGGAGGGAAGGAGGC
AGGGGGTCTGTGTCA[T/CIGTGAGATCAGTCTCTTTGGTGAAGAAGA
AATGATCATCTGAAGCGGTGGGGACTGGAGGA

65

MARCO0111751

3690496

[A/G]

GTGTCAGGTAAGTTCTGTGAAAATCCAACCACAGGGACAGTAACCC
TCGGGGCAGAGTCC[A/G]TGATGACCTTGGTAAACATTTGAAGTCG
AAATCCAATTTGACCAGGGTTAGAGGCGAGTG

66

67

68

69

70

72

73

74

75

76

MARCO0002500

MARCO0012087

MARCO0020951

MARCO0022388

MARCO0026394

MARCO0028812

MARC0029665

MARCO0029888

MARCO0030522

MARCO0030589

MARCO0031510

[A/G]

[A/G]

[T/C]

[A/G]

[A/G]

[T/C]

[T/C]

[T/C]

[A/G]

[T/C]

[T/C]

CCTATTATGAGACAGGTCTAGATCACCTT[T/CJACATTATACAGACC
TACACATCTCAAAATCAGAGTCAGCATCATGTTTAATGGAGGATAA

GGCAGAGAGGAGATTAACTTGGTTATTCTTTTATTCTATTGTATTGA
TGAGTTAACATCC[T/CJAAATGCACTACTCTGTGAAATGACACAAAA
CAAAGCAAATGCCCAAAGGCTGATAAGAAT

CCACAGCCTTAAGAGCTTCCTTCTGAGCCCTTAAGTGGGC[A/G]GAG
GAAACAGGTTTTGCACTTCATCAGCAAACACTTGTCACACCTGCTG
CTGAAATGAAG

AAAGAATTACCACAGCCGGCATACTGCTATATATTGGCAGAGATGA
TGTTTCGGGCTGCA[A/G]TAACCTGTGCTAATGGGCTCTTGTCCTCT
GGCAGTAAGGTGGCAGGCTTTTTTTTTGTTA

AAAATCAAGACCTAAGAAGGGGGGAATAATAGGACAAAAGGACCA
GCATTTCCTCTTTCC[T/CJCTCCAGAAATCCCGCCTGAGGAAATAAT
CTGAAACATGAGAAATGACTTATTTAAGATAA

CCCTGGGAGTGACGGGGAAAGGCAAGCCAAAGAACAAGGATTTAA
TGCCA[T/CJGTTTTTCTTTACTCAATTGAAAAATACATCTGAAAATC
ATTACAAAAGTTCCTATTTTITG

NNNNNNNNGGNANTTNGNAACCCCAGCCTGACCTGGCTTTGGGATC
CGGATAAAGTGCCT[A/G]ITGGGTTGTGCATGGAAGGTGGTGTAACG
GTGATATTTTGGTGAGCAGCTGTGCGAATCCC

AGCACAGCAGTTCCAGAAGTACAAAAATAAAACATGCATCTACTCT
AAAAAGCTGTTGCT[A/G]JAAACAAAAGCTGCAGCACATGATTCTGG
AAAGCATAAATGGTGGCTCAGGTACAGAAGCT

CTGACCCACTGGTTCATGCCTTCCCCAAGAGCAAGAATGGAAGTCA
CCCAGTTTTAAAGT[T/CJAGAGTTGGCATCAAGGGATTTCTCCAGGT
TTGGAGCTAAATTTCACCTCCAAAATTAGAT

GTGAGGGGGCTCTGGGGACTGTGAGAGGGCTGGGGGACAGCGAGA
G[A/G]JAACCATGGGACATGAGAGGACCTATGAGGACACAAGGGGG
CTGAGGGGACAGTGAGAGGA

CCAAATTAATAGGTGTCTAATACAAGAAAGAGTAAAAAATAGAAG
CCCCCAAA[A/G]TAGGTCTGTTAACTCTTACTGAATCAGCCAACCCA
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77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

MARCO0036375

MARCO0036725

MARCO0037294

MARCO0037295

MARC0040061

MARCO0044793

MARCO0059303

MARCO0062781

MARCO0064308

MARCO0064312

MARCO0070952

MARCO0071898

MARCO0075511

MARCO0076403

MARCO0085722

MARCO0089972

MARCO0094560

MARCO0102724

MARCO0102878

MARCO0113081

[A/G]

[A/C]

[T/C]

[A/G]

[A/G]

[T/G]

[A/G]

[T/G]

[T/C]

[T/C]

[A/G]

[T/C]

[A/G]

[T/C]

[A/G]

[A/G]

[A/G]

[A/G]

[T/C]

[A/G]

GGACAATTGATTTATCTTTTGCNNN

TAATAGTTTATATAAAGATATTTTTGGTTCCAATAAATAAATAAACT
CCAGCGACACTGA[T/CICTCTTCTCGGTCAGCAAATTCAAAGCCCTT
TACCCACTTTAAAAGGTTTGGAGTCAATGT

TTTCAATTGCTGTGAAAACAATCTTTGACTTTTTTGCAGTTCCACTTT
AGTCCAAGTATG[A/C]IGAAATTGAAAGTTCAGCTTCTGGA

GCTCAGGAATGCTGAATTGTGTTTGGATCCAGCTTTTCACCTTAAAT
ATGAACAAATTTA[A/G]JGTCAAAATCAGGGAGGCTTGAGTCCAGGA
AAATGTTATCAGTGGAGTCAGAAATGTATCT

ATCCATCACCCTGATGCATTTTGCATTAACTTATTATTCAAATCCTA
GAAAATGTATTTG[T/C]TTAATGAAAGAAGGAAAGTATGCTTAAGA
AATATCCTGAAGCTTATAGAAGAGAGGATGG

AGGATCAGGATCGGGTTGGCATTTTTGTTGCCTGATAAGATTATCTT
AAAACATGCAGTC[A/G]JCGTGGATCTCAAGCCACCGGGTACCTAGA
TCTTTTTGTTTTGTTCTGCGCTGACAGATTT

ATTTCAAGGAGGGCATTCTAACTCCACCATCCTCATAGGCTTCCCCC
AAAAGGGAATTTT[A/CIGTGGGTACCTGCGAGCTACGCATGAAAAC
CAGTATTTTTTCAAGTTGTGAATCTATCAGG

GATAACTAATATCATTGCATAATCTTTCACCAGCTACTTATAAGATA
CTTGGCTCAGATA[T/CJAGAAAGTTTTAATGTAGAATTACTTCCTTCT
AGGGCTTACAACTGTAGGTCAGTCTAATT

CTTTCCCTCCTTGTCACAGTTCTCTTAGGAACTTTTTTAACCCCTTGA
ATATTCCAAAAT[T/G]ITGTAGCATAAGGTAGTAAGATGGTCTGG

AGGAAAAAGGCACTTTCTAGGTCATGAGCACTTTCTAACTGGATCT
TGATAGTAAGCCCT[T/CIATGTGGCATAATTTTCAATTTCCAGACAT
AAGAGCCNAAANTNNNNNNNNNTNNGNAAAN

CATCCTTTTTAGAAGTTTGGCTGTATTATATTGAAGACACCCAAAGG
AAGAGCAAGAGCG[T/CIGGTTACAAGGTACTAGCATGACCAGCCTA
CCCAGCTCTGCCTGAGGACAGGGGGTGTGGC

AGGGAATTGAACAGTCCCCTGAGCCAGTTCTTCCATTAAAAAGTCT
CCCCTTCACAACAGIT/CJCAGCCTGACCAGCAGAACCCAGTGTTTTG
TATGAATTAGGAAATGGTGCTCCTCTGCTCC

GTTGGTGTCACTGCACATAGTGGGAAAAGAAGACACCAAATGATCG
TGATAGCAGAATGA[T/CITGGCTAATGTGCATAAAACATAAAATTA
GATCCCTTCCTCACACTGCACTCAGAGATCGA

ACAGCCTCTGATTTTCTTTATACTTGCTCTTCATGTTTTGGGGCAAA
AAAATATTTCTCN[T/CJCTTGCTTAGGAATTTCCCCCCTCCTTGGAGA
CAGTGGGATGCCTTGCTCTGATGAATGGC

GTGCACCCCTGTATCTATTTGGCAT[A/G]TGGTTTAAACTGTTACGT
GACTTCTGTATACTATCATGGGGAAATGAGTAGGCTATTTAT

GCAGGGAAGGTAGTCTAGGCTGGTACAATGTTTAACAGTGTCATCA
AGACAGAGATTCTT[T/CICACGTTCCATCCACGCCATTTTTAATACA
TGGTCTTATCTTTGTTGTTGTAGTTGGTTTC

AAGCCCAACTGAATATTCCAGAGTATAAGGAGACGTAAAGTGAAC
ATACTGGTTTTCCTC[A/G]JACTAAAGTGGNACCGGGCTAAATATTAA
ACCTATGGAAACTCATGAGAAATAGACTCGCA

TGGTAGGTTTTTCTTTTCTCCCAACTAAGTGAGGTTAACTACATGTG
GCAGTTGTTTGCA[A/G]TTTGCTAGGTCCATTGGCTTTGAAACGTTT
GAATCCTGAAGATGTTTTAAAACATTTTGG

ATATTAAATACACATTTATAGGTGGATAGAATAGGAAACTAAGGGC
AGACAGTGATGTGG[A/G]JCAAATAAAGAAGCAAGGGGGAAAGCAG
ACAAAGCCTGATTTAGGAGTCTTGTCAGTTTAA

CCTCTGCTACATGATGACATAAGTAATTATCTAGGCTTTTCTGCATT
AGAAGAGTGTTCT[A/G]TATTATAGAAAAAGTGTCACTGAGTGGGA
AAACATGCTGAATTCTCTGTGGCTCATTTAT

ACATACGTTAAAGGTAGAAATTATTCACACACAAATTAGAAGGGAA
GTTAAAAGCGAAAG[T/CJAGTAAAATCACCTGTATCTACAATAAGC
AGTTAAAGGAGACACACAAAAATTAGATGCAA
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|15 K27 M FO EH=g tail MassARRAY 2010,09,10 SNP239
|16 K31 M FD E=x tail MassARRAY 201009, 10 SNP230
|17 Y16 M Fi B=x tail MassARRAY 2010,09, 10 SNPZ3
0 |18 ¥4-40 M Fo Hed tail MassARRAY 2010.09.10 SHP233
O |18 450 F FO Hed tail MassARRAY 2010.09.10 SHP233
O |20 ¥a-133 M FO = tail MassARRAY 2010,09,10 SHP233
|21 Ya-144 F FO Hex tail MassARRAY 2010,09,10 SHP233
o |22 Y4-156 F FO HeZ tail MassARRAY 2010,09,10 SNP239
ENE Y4-163 F FO EH=g tail MassARRAY 2010,09,10 SNP239
|24 YA-176 F Fn E=x tail MassARRAY 201009, 10 SNP230
[l =l EX1M2-3 F Fi F{=E Itail IMazsARRAY 100910 SMP239 &
S SEL i IS
LB E(ENP) CERCY =23 | =2 ]
HHID ¢ k-2 =53 M [FO -] g [Femnale | =T [MEIET
FE ¢ tail O A2 ¢ kassARRAY =& | 2010,08, 10 OFHERY SMP239 -
Wer SSCO1_G13_MP_001006642_256 SSC01_G13_MP_001006642_256 SSC01_G13_MP_001006642_256 SSCO1_G13_MP_001006642_256
= | | ca |
aFE [ [CG [
4 |T| 3
Wer SECO5_G14_NP_110435_256 SSCO5_G14_NP_110435_255 SSCO5_G14_MP_110435_255 SECO5_G14_NP_110436_256 SECO5_G14_NP
= | | | | |
o | [ [ [ [
< 0 ] v
Wer S5CO7_G18_MP_071350_180 SSCO7_G18_MP_071360_180 SSC07_G18_MP_071350_180 S5CO07_G18_MP_071350_180 SSCO7_GI18_MNP
BIN|AA | lcT | |
(k] [A8 | IcT | |
4 | (11} | 3
Wer SEC12_G24_NP_000073_245 SSC12_G24_NP_000073_245 SSC12_G24_NP_000073_245 SEC12_G24_NP_000073_245 SEC12_G24_ NP
=m |cC | | | lcc
ol |cc [ [ [ [cc
el (il | 2
War SSC14_G12_NP _005234_305 SSC14_G12_NP_005234_305 SSC14_G12_MP_005234_305 SSC14_G12_NP_005234_305 SSC14_G12 NP
=E | | = [TC [EE
oE | | |GC |TC [AG
4 | " | 3
_1— 3L [e} S o = al ¥
% 3-1-21 e 2o AN AA fFAAN Holy T B d A
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- WA, w3, A, Ad, 2FAAN 53 dAA"E MS % SNP v ABE HolFa
Ao, o] =S g3t Ay TE A 54, A g 23 59 dHeoly

- HolE 5S4 HAe BE] AW FES T & a, 99 T HelH o]
Hg Aol AEES

(2) AR 2 $AAEEY AT Z2HAE A4 9 dFHely =

&3 S| 7 A S = =02 0.8 E=RAEl
Database Project Help

i~ =
AR [sauans

Project area agEe =)= HITH == LT} Marker source
s SMP315 Maone FO HEHZE 2010,06,10 50K SMP lllumina BeadChip | g
o Project SMPED Al Fi [&] |More 2010,08,13 MassARRAY
B 102 122 HARD SMP233 F F2 i 20100910 Mone [
= 2”‘?09913“ MSED M F3 Mone
nput file i
L B Candidate moth g JNENOWNEA
-# Candidate fathers @ 150
Offspring : 249
Genotyping | 249
@ Marker count @ 249
# allele_frequencey_analysis, out
#* indentity_ lysis, =
e ::arznnt‘;;ea_l;?'lzli::isc.scvsv Candidate mathers | Candidate fatheral Offspring | Genmypel Allele frequencyl Sirulation parentage | Parentage
~- 4 parentage_analysis, out =
L@ gimulation_of_parentage, out =25
G- L 20100905 8-z
9-12
8-3
12-1
12-8
12-21
11-30
12-7
12-89
12-20

=

a8 3-1-22. 22O MR/ sUd RN 3 22 AE A 9 dE oy T EAA

A

A 5 Bl A ANE Avte A% 2 AAE Sle ZRAE 44 7)ol 9o,

Py .
g HolH= d¥dely &9 s Tl ASAE A3 € 5 e
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Q.0 l-:xO}\] —IZ;vQ‘_ﬂ' 2 ]_‘o L=IPS B =i J—q_
(3) =59 sFLMA] HAES gk A 24 2 4
SER|HH A S =13 b0 8 L= | () [
Database Project Help
Froiect area 4R g HITH =T I Marker source
- SMP315 MNaone FO - | |ME=E 2010.06. 10 SOK. SMP lllumina BeadChip | g
. P’UJEC: _ - SHPB0 All F1 [£] Mone 2010.08.13 MassARAAY
) 108122 FA=E SMNP233 F F2 b 010,08, 10 Mone [
ZUI?.ESE?mE MESD M F3 Mone
# Candidate mothers : 179 LMISHOWNG -4 =
Candidate fathers : 150
Offspring @ 249
Genotyping : 249
-
il
@ parontage_analysls.csy Candidate mothers | Candidate fathers | Offspring Genotype| Allele frequency | Simulation parentage | Parentage
# parentage_analysis.out o
® simulation_of_parentage. out Humber of individuals: 249
H- L 20100908 Humber of loci: 249
Mean number of alleles per locus: 3,00
Mean proportion of individuals tvped: 0. 9554
Mean expected heterozvaosity: 0.4712
Mean polymorphic information content (PIC): 0.3533
Combined non—exclusion probability (first parent): 1.04E-0013
Combined non—exclusion probability (second parent): 1. TOE-D022
Combined non—exclusion probability (parent pair): g, 87E-0038
Combined non—exclusion probability (identity): 1. 43E-0102
Combined non—exclusion probability (sib identity): . B0E-0054
3 GRIAAES =13 008 (= B [t
Database Project Help
Project area HEHEE A HITH =& TSR Marker source
[ Foeet SNP315 None Fo ME{ZE 2010.06,10 SIK SNP lllurning BeadChip | project name : 201
5 102172 = ApED) SNPE0 All F1 Mone 2010,08,13 MassARRAY
sl S SHP233 F F2 2010,08,10 Mane ETS
Input file MSED M F3 Mane e
# Candidate mothers : 179 UNKN QW] [F4 T ELILElS

# Candidate fathers @ 150
# Offspring @ 249

# Genotyping : 249

# Marker count : 249

=

# allele_frequencey_analysis, out
# indentity _analysis, csv
# parentage_analysis.csv |Candidate mothers | Candidate fatherslOffspringlGenmype Allele frequency | Sirmulation parentage | Parentage
# parentage_analysis,out
# simulation_of_parentage, out
. 20100908 Candidate father ID
10-3
10-1
E-24
2-23
9-23
2-12
3-9
522
21
2-30
9-14
¥ 3-1-23. 229 AR Aol oA
- AAFER £42 Cervus ZEIHS 15 4 EE shglon, 2209 43 & 4
IHE oy vl o] ol A gt
BASge QYRAANE B4, DA AEd B4, A4 B4 wAF /)
A z&ysh
A A AR A3E e 2E
a. Candidate mothers : Ho]JE o] ~oA] T &3 ZE Z2E 9 A $
b. Candidate fathers : Ho]E W o] ~ol A &3 &= YAE H /A +
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c. Offspring @ dlo|guo] oA T&3 A= g 2E 2 A
d. Genotype : Hlo]E o] 2o A T &3 JfA D wpbA HH ZY2E
e. Allele Frequency @ Ael® A oA 2 FHAAE FA43= A2 & dHT

AAL Aol 74 vl& 2

f. Simulation Parentage : A Z1AgQ] 2 o]de] AlgdolAd Aoz BE &
I A= FAAE e AAEY] Y8 allele frequency 23 ARE3FaL, LOD
Delta scoreE A AF8le] confidence levele] 95% ©]4H¢l A AA3Fe] parentage
Ao o] &g}

. 5 B39 o= o = > 3 =] °. -
g. Parentage : A E4& e dHFAAR =S} A4S Algdolde v=
= =) = =] = S )= O A==
Al ddsfor shat, o] Ast aryshe] AAEQ £4 5 ST
S o o] =] 3T
4) =59 v &4 Z=4E
' gArpRA 2 =213 008 o
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iR —
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|SMNPE0 All |F1 £/ |Mone 2010.08.13 MazssARRAY .
|sMP23g F IFz 2010.09.10 Mane it
e LI MSED ] |F3 MNone
i ® Genot 1249 | : =
L MZ':E;TEE”{ 049 | UNKNOWN | |Fa - <[ i v LT M
~ @ allele_frequencey_analysis, out
~ @ indentity_analysis,csv
=
| Genotype | Allele frequency | Identity |
First ID Sex Loci typed Second ID Sex Locityped  Matchin,., Mismatc,,, plD plDsib Status
922475 | B 965 | 247 245 |1 | 0.000000... | 0,0000000,..|
—1-— 3L (o) Q B
19 3-1-23. ZRade TR Aoy oA
— @) =] T3 ST KeN 3 2= o] =l o oA 5
TAd A S Cervus ZEAHFS AT F URF so, Z2a¥ A9

s E B4, Uy 24 aAE AR A8
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o
_\7‘_1‘
M
i
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b. Allele Frequency : A
W FAA Aol o] -4 )
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= MAE ZeEh ol
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<¥ 3-2-2> LPCSA w&58A

&= FFOD| E7HHE()| 1AE = 2APA = 3APd = 4APAE
715§ REIDE L 1,300 30,000 39,000,000 0 0 0
tray RFIDEj L 4,333 3,000] 13,000,000 0 0 0
UFHeH 8 e =1 1 300,000/ 90,000,000/ 90,000,000] 90,000,000] 90,000,000
vps1 = epl 3 3,000, 2,700,000/ 2,700,000/ 2,700,000/ 2,700,000
el 211,100,000 0 0 0

China 5 900,000

RFID#] t17] 4/ 10,000,000

gz 5/ 1,000,000

RFIDE 7] (k4] an) 1| 4,000,000
tray REIDZ|H7] 12| 10,000,000
s =gl 3 A E 11] 2,000,000

UHF 2} 2 1 E] 3| 5,000,000
59 §AP 1 600,000

FAH] (19, B4, B (3) 1| 16,500,000] 16,500,000| 16,500,000 16,500,000/ 16,500,000

AR Y HA T+ 108

FHA ZHER) ()

A28 () 4 100 13,000,000] 13,000,000] 13,000,000] 13,000,000

AR Y HA T+

EAAZHE)(HE) 77

A28 () 14 100 32,500,000] 32,500,000] 32,500,000] 32,500,000

1951 8(8) 417,800,000/ 148,200,000| 148,200,000| 148,200,000

498D 862,400,000

=Sk &) 6,634

A 0 Ay 2429

O H& &4 23

O FTHES "AYE e 1,9 A% 8227809, "AvtEle 2,9 A 829,600 €,
FAEE AAFY 4§ 384500H 9, & dA7E 862400 HeE FAYR
APAAI E A9 etare v ek .

O =5vhe]d WE2 "AYE 2 1, 54858, TAYEl L 2, 55319, A HE AHY
A 6419, 2 AT 6634902 E AF 7P =4 UERE

O o= AFATE2 74 vlg FHoA WA Afr|z]l FHol Bof & HEgol
Zol= Wb digtR FeEAolr] wiel Fuid oz mSvied W&ol Eol=
A4,

O & dyes AYAdrES 2R dto] HE FEe B e s o, o
T =S Aere dA =5 "HaAz Akl dddTEed nlE =5
ol Hof, vty F W&o M =A dERE.

O LPCe A% #Ad 9 t&s}, i3} sk FAolH 7teEe] 2 dAE 4
°© 2 shar AA AitolHAVE AAETd EAAARGE A e HEg §-
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2t A el A9 HE 24
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O FE8ARANA AvdAdE Az, 224 7FEAA, dFanA, 53, 829
A, HErsdA & T&Fe 27l 77F A48k, o] FolA FH g AFAA
g9 A5 ddwedA T dFubes FAse] wEE4S HAAsl o, o
S W orE AvfdAcdA A Ee] Ao vgRH Atte]l & Aok
e sholl, & A= FAE DA A5 dHE Foks= AL
€ AF9 ez Al A drshs dued A, A rEdA(E)
2 e We By dddel ngEdes A e (< 3-2-3>, <A

<3 3-2-3> AvdA v L8N ARA

= TEOD |[H7hEEE)| 1AdE | 2AdE | 3AAE | aAPdE
Gl 11,000,000 0 0 0
REID= 7] 1 3,000,000
i s | 5,000,000
POS| 1 2,000,000
EREET I 1,000,000
AEAH A B HAZHGE) 30
AAH () 1 100] 1,080,000] 1,080,000|1,080,000/1,080,000
1350 8(8) 12,080,000/ 1,080,000/1,080,000 1,080,000
411 8-(8h) 15,320,000
kg H8(2) 241

Am R AT B4

<HE 3-2-4> WG A W LEA : nlE

5 FTFOD | e | 1AEE | 23dE | AR | 439 E
| 11,000,000 0 0 0
RFIDE| 7] 1 3,000,000
g}l L Y g 1 5,000,000
POS 1 2,000,000
EEEEE] 1 1,000,000
AR A T+ A THE) 15
A0z44)(3) 1 100| 540,000| 540,000/ 540,000 540,000
1dE8] 88D 11,540,000 540,000/ 540,000/ 540,000
430 8(%)) 13,160,000
kgd &%) 25

AE B AT EHAN
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o) 25.5172 0.2442 0.2124 0.3017 0.1381 0.2215 26.6350
22k 29.3333 0.4684 0.1099 0.0842 0.1914 0.1237 30.3110
Ak 11.5566 0.2631 0.1333 0.1208 0.0943 0.0576 12.2256
A 5 31.9149 0.8873 0.2608 0.1457 0.0768 0.2429 33.5283
B 0 YHEA A M E(%) = (HAWEF A = / JAA ARG A =100
© ¥AkxdE ke st
O YAz $utd aks ‘aqbat =dAabel B3 aEla (A S-S Al 9] s

S FAI9F M EAE I GEAFCE 3-2-17> FF)

-2 > dy)e] > wja > vd@Es > Zya > gyl o g Wol Aub

-S| Y EA R e AA B LA QutdE st AA] AR YPEA] + B EA]NY

A9l Fdd Az Jebd.

<iE 3-2-17> |A3AAE Qv g

& ¢l F A 0] FA] 7l
03 | 04| 05|06 |07 |08 | A 03|04 |05 06710708/ A [[EHHG+m)

=2 1) | - 3 1 14176 [13] 2766 [114] 70 | 94 [ 148 67 | 559 586
23 2) | 14 | 49 | 32 | 45 | 35 | 63 | 238 | - 2 1| 4 |7 1|15 253
vgate | 77 1 65 | 18 | 47 | 19 | 18 | 244 | 13 | 14 | 10 | 23 | 11| 7 | 78 322
FHAdA= | 2 | 2 | - 2 | - | - 6 - 1 1 2 1| - 5 11
dol= | 45 36 | 149 | 6 | 2 | 112 14|20 12| 2 | 6 | 4 | 58 170
) A] 51 - | - 315 1 Lol -1-1-12/- 1 3 13
o = | 13| 27 | 51 | 71 | 80 | 113 | 355 7 | 13| 38 | 41 | 34 | 142 497
wrlel | 206|170 | 73 | 67 | 51 | 22 | 589 | 51 | 55 | 30 | 34 | 13 | 14 | 197 786
2~ ¢l - 1 5 | 13 | 13 | 13 | 45 112 |6 |5 | 4] 18 63
29 1 1 2 1| - 1 6 - 3 - -] - 3 9
4 T - - - 1 1 - 2 - - - - 0 2
QXEgo}l 20 | - | 15| 32 | 25 | 30 | 122 - 14 10| 7 | 41 163
AT Ao} - | - | - | - | - 1 1 - - - - 0 1
= = 1 2 1 1 1 2 8 - - - - 1 2 3 11
2 o8 107229 72 | 97 | 68 | 75 | 648 | 29 | 62 | 32 | 29 | 22 | 32 | 206 854
AU | 14 0 11 |12 | 24 | 39 | 49 | 149 6 | 5 | 2 |12 | 11| 9 | 45 194
g | 11 ] 6 1 /11, 719 45| 3|5 |3 |7 ]10| 6 | 34 89
ZF~ |33 6719|4317 |10 | 18910 |19 | 15|21 | 9 | 9 | 83 272
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g [ 18] 7 ] 4 1] -J]3]2]3]-11 9 42
g | - 101 - - -2 )-1 -] -1-]1-]l-7]10 2
A7k | 75 | 32 | 14 | 31 ] 23] 24 | 199 14 | 11 15| 10| 11 | 70 269
s F |21/ 28/10l 716375446 [10]9]5]38 113
HISL 0 1) Ak dal 2)= sl &%
O YAikAE F9d3H(<HE 3-2-18> Fx)
-uE > A > A > Zgs > wye] > Ydds FoR ol 9]
O YA IHEaH(<HE 3-2-19> %)
-2 > exERel > uls > WY > T > Wdds > Yoy sow §
o
O <3t 3-2-18>3 <3 3-2-19>¢] 2 Ag AAXH F9laF v YukEF v & (<
3-2-20> F*%)
ST > AT > QAEZ o) > Add > A > WddE $o2 Fa
O <& 3-2-17>¥<E 3-2-19>¢] 93] Zqkdh Ak A9 fwrE P <E
3-2-21> #*x)
-QAEYOl > gF > TFE > uE > Ad > 2y > W) gor Be
O olgst FAAY & YAAE A Ag utEE, A9 9nEE & ngo=
FH A AR BUEHE FYF FA0E $HFoR dES &4 HE, o
BEEAE ALY F s AR ddd
<¥ 3-2-18> Q3R ¢ F
(&g &)
2003 2004 2005 2006 2007 2008 7
yeds 4,608 9,438 9,481 10,745 13,502 11,388 59,162
Gl 3,429 9,791 8,576 10,033 11,101 6,502 49,432
N 14 340 1,823 893 1,749 1,447 6,266
= 5,149 12,888 43,129 60,861 70,152 72,319 264,498
1 7] o] 13,222 16,769 16,886 18,538 16,852 14,211 81,388
O 45 1,026 1,180 282 734 292 3,559
279 - 1,654 4,997 8,261 11,234 7,813 33,959
q = - 247 957 877 827 - 2,908
S ~Ego} 1,811 6,854 7,312 10,970 14,006 16,386 57,339
A 12,074 17,366 25,357 22,347 31,919 19,472 128,535
isa=s 3,376 8,692 20,205 26,059 29,504 28,476 116,312
Zgc 1,135 3,917 6,220 10,152 11,628 6,695 39,747
R 7,278 12,493 18,291 18,245 21,562 17,274 95,143
s 1,206 924 968 1,799 2,338 3,051 10,286
&7 6,610 5,428 6,866 9,635 10,205 8,966 47,710
T F 832 1,001 1,178 691 320 79 4,101
7] 60,790 | 108,829 | 173,426 | 210,388 | 247,633 | 214,371 | 1,000,345

WAL el ek o AR,

lo

2 SAGE A AAAY,
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<X 3-2-19> 93x¥ QuLE 3}
(&9 - B)
2003 2004 2005 2006 2007 2008 7
Ydae 25.4163 16.2649 | 13.3449 | 11.1013 | 12.9394 | 3.0380 82.1038
g} 13.7933 16.2528 3.9431 8.4369 2.8670 0.1488 45.4419
R - - 0.1114 3.6604 0.0560 0.0880 3.9158
L3 0.8036 5.6327 19.7182 | 36.8313 | 69.2659 | 260.8916 | 393.1433
) 7] of 39.0163 | 150.0749 | 61.5286 | 45.0253 | 20.0893 | 30.6562 | 346.3906
O 1.2640 1.0535 0.2186 0.0300 - 3.3150 5.8811
29l - 0.0316 1.6821 4.1129 11.0640 | 7.8699 24.7605
3 - - - 0.0400 4.3650 - 4.4050
S2Ego}l | 11.8272 - 91.6086 | 262.1009 | 161.6146 | 9.0557 | 536.2070
27 22.2025 | 184.9056 | 82.5227 | 105.1884 | 68.3199 | 79.2802 | 542.4193
Atk 7.0317 0.8100 45111 10.2266 8.0762 20.5243 | 51.1799
ZIe 2.7906 0.2467 0.0482 4.1942 0.4808 11.3469 | 19.1074
g 3.8712 16.6620 | 12.3430 7.2898 28.0364 | 3.8051 72.0075
qg= 1.5553 0.2964 0.1455 1.2579 0.1470 0.0080 3.4010
&7} 15.8339 8.1683 3.9836 10.0970 | 19.1003 | 24.8051 | 81.9882
F 2.6944 4.7117 4.8327 87.1889 0.3328 27.1623 | 126.9228
A 148.0990 | 405.1111 | 300.5423 | 596.7818 | 406.7546 | 481.9951 | 2,339.2852
AL S BA] =0 v EA EEFS Fekda. T Fa £ o AE A
o3 wd=rhsiat Ve
<X 3-2-20> QAHAE FdF div] urEF &
(9] : %)
2003 2004 2005 2006 2007 2008 3
vda= | 0.5515 0.1723 0.1408 0.1033 0.0958 0.0267 0.18
] 0.4023 0.1660 0.0460 0.0841 0.0258 0.0023 0.12
) A) 51 - - 0.0061 0.4099 0.0032 0.0061 0.07
v = 0.0156 0.0437 0.0457 0.0605 0.0987 0.3508 0.10
H 7] o] 0.2951 8.9384 0.3644 0.2429 0.1192 0.2157 1.70
294 2.8089 0.1027 0.0185 0.0106 - 1.1353 0.82
299 - 0.0019 0.0337 0.0498 0.0985 0.1007 0.06
e - - - 0.0046 0.5278 - 0.14
¢ xEgo}| 0.6531 - 1.2529 2.3893 1.1539 0.0553 1.10
Rk 0.1839 1.0648 0.3254 0.4707 0.2140 0.4071 0.44
Atk 0.2083 0.0093 0.0223 0.0392 0.0274 0.0721 0.06
ZId= 0.2459 0.0063 0.0008 0.0413 0.0041 0.1695 0.08
sz 0.0532 0.1334 0.0675 0.0400 0.1300 0.0220 0.07
AT= 0.1290 0.0321 0.0150 0.0699 0.0063 0.0003 0.04
517} 0.2395 0.1505 0.0580 0.1048 0.1872 0.2767 0.17
koo 0.3238 0.4707 0.4102 | 12.6178 | 0.1040 | 34.3827 8.05
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<3 3-2-21> QAHAE A vEF
(&9 k)
2003 2004 2005 2006 2007 2008 3 it
o xEgo}|  473.1 - 4580.4 5,697.8 4,617.6 244.7 3,289.6
CEn - - - 40.0 4,365.0 - 2,202.5
A 107.8 147.2 302.0 5,128.8 22.2 3,395.3 1,123.2
)= 36.5 165.7 308.1 337.9 572.4 1,774.8 791.0
294 1,264.0 263.4 109.3 30.0 - 3,315.0 653.5
27 163.3 635.4 793.5 834.8 759.1 740.9 635.2
7] o] 151.8 667.0 597.4 445.8 313.9 851.6 440.7
E N - 15.8 240.3 216.5 614.7 462.9 393.0
37+ 177.9 190.0 173.2 219.5 578.8 708.7 304.8
HA] 5 - - 37.1 522.9 56.0 44.0 301.2
L] 233.8 290.2 151.7 767.0 238.9 24.8 267.3
T 90.0 193.7 363.0 113.9 1,078.3 200.3 264.7
7Nk 351.6 50.6 322.2 284.1 161.5 353.9 263.8
B=as 282.4 205.9 476.6 158.6 431.3 121.5 255.0
Zge 199.3 22.4 12.1 233.0 28.3 756.5 214.7
AH= 77.8 29.6 36.4 314.5 49.0 8.0 81.0
3t 184.9 455.7 664.9 882.8 788.3 937.7 606.3
O 9 A Ads
O YAakx] 9wkl 5 d¥z yuW 8~-99d HFTHS A £ d.(KH
3-2-22>9} <719l 3-2-5> FHx
<¥ 3-2-22> 94 Quk3 s}
& 9] 3L Al H] AT
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
19 | 80 85 49 83 58 51 26 33 33 60 21 39
29 | 39 40 57 20 82 23 27 25 36 15 61 15
39 | 36 61 19 51 19 21 7 22 7 16 19 20
49 | 31 47 44 25 15 48 13 28 24 11 45 25
59 | 37 37 18 57 19 65 11 9 3 29 16 29
6¥€ | 59 72 21 44 29 82 10 24 8 15 13 33
74 | 44 69 13 57 41 39 14 19 6 28 24 8
84 | 104 | 91 33 72 45 44 16 32 21 45 24 12
9¢ | 89 | 138 | 65 77 66 50 35 89 60 82 79 39
109 | 37 16 8 16 5 6 39 6 2 11 3 5
119 | 5 19 11 2 8 15 9 9 4 3 4 -
129 | 22 27 11 12 11 19 14 13 1 6 9 1
A | 583 | 702 | 349 | 516 | 398 | 463 | 221 | 309 | 205 | 321 | 318 | 226
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HISL S 91 EA + A

© A7) LA EAA =T AlBE W FEPAY LvAEe] ofE A e A}
= o] A et Al¢d(Bayesian Game) 23S T4E F 5. wWolAQF AYe Fok A
FELr AEY|Ade] A W, FUMHFES] dHE T 7 de FUE
A a7 e A X a7 & 2 ¥ (labelling)-& R YRR AAZ £ A] U
ARIA = EE2E avxel Aol FEA7= A 77 FWlARRIA FAARIA &

I JE FERAY AYeE HAE g e 7P dedk 2919 et 191¢e

Seller type 1: Seller selling imported beef

Seller type 2: Seller selling domestic beef

1) Song, Yanghoon, 2010, A Composite Approach of Information Theory and Bayesian Game Theory to Information
Asymmetry in Korean Beef Market: Estimation of Information Entropy as a Measure of Information Asymmetry,
Korean Review of Agricultural Economics, Vol.51, No.3, Sept, 2010
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Buyer type 1: Buyer buying domestic beef labeled beef
Buyer type 2: Buyer buying imported beef labeled beef

© ¢ ZgAA 4 BRI £ HARTE dfstE GARIA, FUlaE AV E
Fof sk JAA (type) = AA(Nature)o] Z2A s} & Sl A7 A0]R;F a4
v A (seller 2)= & 93t ZAH

FAAE B stEA (seller 1) FUAHS Fvfdte
& = Tkt FPAtY FErER giAlE Atk 919 delAe= FYatbel
529, wrulqke] 48% vz, ofF A Ae] 7 typeol SEZ Aokl
© ©] A-F, seller 1] AVHFSIAHS Tz Sol7])ete A Aegoid, &
o elste] FurE o] 0.1%, DA S FFo] 999%eta sFAFTE wh
A (Nature)o] 2 (caught)& AEigvbd, fukgjate] BAS -228% HEo=
7F Han, o] A AnjAbeE AME A @A HERE EAS 0o "
© seller 19] —.4 L == JE—”,'J A5 AR ekE=thE (Not caught) 2H| A= o g
E QIL(E"L— 1), seller 1& F7FA o=z 193 o] (K

s
rl
Hi
L=
B

o &

-

2|
r
2 e

AW e

~—

=]
-

@
w
@,
@
] H‘
—_
o 9
o 7
rE

© A (Nature)©] = 4AHDomestic)& A&
g FAteE Amj(Eabs FHAe R éoq e
FUAS B EE Seller 25 371A e A, =
, o1& &M A7E estE, e EkA| %?E zrell, o] A= A Aol n=z, o
] o] HAS B 0] dAth
oA ikl gk K B L A8 (Buyer DellA HASH, o= A&
AAlol o\ qAtAAG R o] mEdleA o F YEs A FHoE HAY
.5, AnAbE A A AL AR4le] 1) =3
| ZA Heol AnjrArAAR Aol le=Al, 2) Fuiiks delske e 9
grolxl Bel AEAE FHEI F givHEE AB 27 grrEAHe] FEd A
(mformatlon set)oll AT}, ofe] wksle] FwjR= P4l
of we} o\ FHel & J=AE AFsHA &ar AvHEE CD 271 AR A
O] & A B Fnformation set)ell ATh). ol &fm]oA wHo]x| et AL H

B A Y (Asymmetric Information Game) H=i= 59374 ¥ A < (Incomplete Information

o [

©

fo X g
O

*u&i

=
2
N

30
o
il

i e S
ol ['UE
T
N

i)
2
&,
X,
it)
o
X,
o

I3
—m;__‘ﬁl

=

44

Game)ol g}l F-21, ko] dejo] &40 2 o]Foja o]o] wg} Au|xle] HFA
B2 %9 g2 FustErh) 2 dxte] AgdE(E %2 YutelE Aol A<
7hel Asle] A A @) wpela], wo] x| ¢k Al (Bayesian Game)olgtal F-27]% g
=

© 9 Ads =9 6719 713 s ZE F AUt olF 2 e <F 3-2-23>



I A2 olE WY, EE typed WriAES 9Nk sHA & Zlo] ylvidvh A
2seller 2)= =4S FPNOE o B2 JHAS AW E Felo] gloenzE gl 9
AAE Folx] &S Aolth B AF I(seller 1) &Y f9lo] o} FAsgEo] of
F 2 R(0.1%) S sHA &8s Zlo] gHel FujETth 2Ey A= A
S A Ao HAY F FuUstew #EEH A7 E AE AY A 1(Buyer 1)

T A AAE S B3] vk 43E gl ol Rk fvh

A

Bt =

T HEC] EE Jhed el 1009l ZhT mEbA, ARnjtiP g el EA4%

=L A

THde e A E FEhs avEe ek it 3
-

jatn)

T
&g
o

(@)
lo

[e)
A H
$= BT RS 9

1.

<3 3-2-23> ‘dagtd HAav] LA ZA ALY 670+ F (Equilibria)

Equilibri Seller 1 Seller 2 Buyer 1 Buyer 2
-um # cheat | don't cheat | don't cheat buy don't buy buy don't buy
1 0 1 1 2/999 997/999 1 0
2 0 1 1 2/999 997/999 | 997/999 2/999
3 0 1 1 0 1 1 0
4 0 1 1 2/999 997/999 2/999 997/999
5 0 1 1 2/999 997/999 0 1
6 0 1 1 0 1 0 1
O o2 destd = it 291, &uzF 1919] 74 s F-9-o] wo] ek Al o
3 AFelst SA% Felthel A4 7o) AFE <9 32700 hebd Hst o)

HAA o] BEYPE o] &3] A= A< (nature), AVA, E5F

7h A FEQAE AYstars 107 el FrFA] Agrt g s ook vt whel

Al <9 3-2-8>3 e dolX|ek AYE TSt ol# g RYE A st

o] GAMBIT 0.2010.09.01.-& AF&3F3ich2 o] w3y H Q3 parameterg= <19

3-2-1>¢] 2009-20102]

e FESH, 4 FEdded wes ARgESoth
1=

i

g g dgel mEdA FEE A9 (Nature)o] d=F

Al 2
o 7

© 20119 A+ AL 7y wol x|t ALEF 20109 FE% parametere} W
o] x| QF B -E o] gsle] 7} A A AEiE NI ES Ailske Aot ol &
A ALE ANEEES 7R3 fEvhel A TA Y] AEN| AL S X F 83

el
AR ZA A= E B8] (monitoring) 3= = A ¢kslE Aot}

2) McKelvey, Richard D., McLennan, Andrew M., and Turocy, Theodore L. (2010). Gambit: Software Tools for Game
Theory, Version 0.2010.09.01. http://www.gambit-project.org
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<29 3-2-8> S HH 5] AR vlol et A eme] A

Imported, 0.52. - Domestic, 0.48.
2B HF:
0774, N.:% 0.226. 1 Don't Cheats
Don‘t Cheat. WL Cheato M.
s H e % Don't Cheat. e oG .; -
e N.gE WLE: DC EDS pi
; s > .8 . s Don't{Cheat- i i .k .
DC “DC4 W MT CTy g Eg E%
i Bg i ’§§ it g ‘. e i B ;§§ o
i C i P P
, : - [RTIMTCTIPRIDS,
‘;:Ffi: :f%:",: 5 PR OB BB BB
5 o B o EREEEF P
S Y B
: i
i '
ST
ifi ‘:§=§

N: Nature M: Importers ST: Slaughters P : Packers DS: Direct Sales MT: Meat Stores
DC: Discount Stores WL: Wholesalers PR: Processors CT: Caterers RT: Restaurants None: Consumers
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O webA YiAEAAY 9uk 2 GEHAHE S Ve A5E EYE E43a,
#A=Hx dE JUdAF 52 Aol E(Game Theory)s E3lo] ‘A4bs] U,
e Aot H49 e AEs vaste], W ‘W ok 7 #E F& o
27 83 AAA ] e AtS A FANATAA] N H GE A 24

O F2F YA FAA Y 3

O 19919 “dj &5 Fol st AAEPoH, 2010d 29 “FFAHES] 94|
FAo #a HETO] Aol BAGAH] B DAL A5,

O Tl @EHEARE FH37] AES A2 1994909, 19943 1787 FE-ol dis)
of @& 39 2010d AA 62271 FEo| didte] @& HAAEa 9low, W
AT 19959 24%Fe] el A 20109 120%te] A2 S = &

O 53] 21382 20084 o] F @& er AYHoen, 27d o F /M g
S dA7E 9ol (2009 #A) 635 M) HEFAH o2 dEE o] e

O 9% 493

O @& FHYS FHoz Audt Jduk xYvto g R3] F3PHa glon A
AAE dF G&5E FFeta &

O AAA F EEZ BEAXAAARZXAS FAS AEe AE5EA], AHFAA], o
AFAA, FAFAA, FFGA, AU %, SHEEY.

O ZARIALS <G 3-2-24>0 4 depd mkep o] 1990d ) T 29e] woll A 2004
MR 3THRF o2 ZU-FA s u7), 2005 oAbk s BlEo] 26H o] Moer F
A HAE. wEkA] AdE AW ATE st e, ol F Ao E XARIY
o] B7F= o] 2010l AMF Hiel 1113 o] Ho] Fd¥Aa, Awrd s =& 53
of A= FA=3 9+

O ol¥3 wwHo] FE3lo], YakAF A olFS <E 3-2-25>9F o], 19947
62%7F AA3sA o] W3 o}, 20090l = 97.6%7F AR A ol P i AL
2 A o] QAR EAI AV AA A dvhar wd .

< 3-2-24> A A b o
AWk A ZX YA
ZA FA 2] vk B 3
e OJ%J} ?jii‘r Ojifr e [ on T A | a=] =9
i) | G2 | Gi2) | GF &) | (34D

1995 | 22886 | 226,120 | 4724 238 238 4486 | 16,549

2000 | 37537 | 258769 | 7430 212 2,565 2,777 4653 | 57619

2005 | 25855 | 122435 | 3231 53 1,698 1,751 1480 | 20,000

2010 | 111,628 | 391,116 | 4,894 81 2,991 3,072 1,822 | 78963

g TP AEEAR Y
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<H 3-2-25> QAR FA] o|AAlE] 2ALA T

@ %
1994 | 1995 | 1997 | 1999 | 2001 | 2003 | 2005 | 2007 | 2008 | 2009
622 | 820 | 904 | 948 | 99| 9.1 | 969 | 973 | 975 | 976

5.3 3.2 17 2.0 L1 L1 1.0 0.7
43 2.0 24 19 2.0 16 15 1.7
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<3t 3-2-26>

X

-gld W WA

=

AWEE (

)
e
i
~
o

g HFA . g HFA .
Az ox H k& AL H|3=(Number of Raids) ﬁit:l jEDi-:c(I':sDL;re) zltﬁnﬂe?;-'lsi(::ﬁ)'sure) HAEA HLEE(%, Prob of ND) O|EA| HUEHE (%, Prob of ND)
2006 2007 2008 [2009 2006|2007 {2008 {2009 [2006 |2007 [2008 [2009 2006 2007 2008 2009 2006 2007 2008 2009

‘B ARAK 205 245 135 143 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
A AL} | EF 1.009 989 702 754 1 1 3] 0.0000 | 0.0000 | 0.1425| 0.0000 | 0.0000 | 0.0000 | 0.1425| 0.3979
oY 75 68 31 26 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000
A=HIT 881 1,898| 1975] 2313 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000
ZOj A 2734| 2083| 1786 1405 2 3 1 i 1] 0.0732] 0.0000| 0.1120 | 0.2135| 0.0366 | 0.0480 | 0.2800 | 0.0712
7tS A 20960 | 24439 ] 15521 | 17592 25| 15| 38 27 8| 12 8| 12| 01193 | 0.0614 | 0.2448 | 0.1535| 0.0382 | 0.0491 | 0.0515 | 0.0682
Z@ A 10 29 7 4 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000 | 0.0000
A2 AL 89 416 400 295 1 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.2404 | 0.0000 | 0.0000
ALRPRY EHE O 1,197 | 1,022 661 748 2 3 1 2 1| 0.1671] 0.2935| 0.0000| 0.1337 | 0.1671| 0.0000| 0.0000 | 0.1337
s 243 182 160 251 1 0.0000 | 0.5495| 0.0000| 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000
Stolojat 4628 | 4944| 4645| 6878 3 6 3 2 5 1 1 0.0648 | 0.1214 | 0.0646 | 0.0291 | 0.1080 | 0.0202 | 0.0215 | 0.0000
| 26146 | 25872 | 21.005] 31263 | 15| 14| 15 11| 30| 23| 20| 19] 0.0574| 0.0541| 0.0714 | 0.0352 | 0.1147 | 0.0889 | 0.0952 | 0.0608
| 4561 | 4974| 4266| 6259 1 2 1 4 0.0000 | 0.0000 | 0.0234| 0.0320 | 0.0219 | 0.0000 | 0.0938 | 0.0000
oF =l 9161 | 11054 | 7.442| 9415 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000
AlSH 28992 | 26455 | 26108 | 57,350 | 472| 365| 388| 176| 290| 268| 190| 189| 1.6280 | 1.3797 | 1.4861 | 0.3069 | 1.0003 | 1.0130 | 0.7277 | 0.3296
Ao =4 2745| 2122| 1,418 1,500 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000 | 0.0000
Matat 5252 | 4843| 3211| 4289 1 0.0190 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000| 0.0000 | 0.0000
SrorAt 49111 6475| 5710] 9331 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000| 0.0000| 0.0000 | 0.0000
LF A 3482 | 3160| 1603| 2422 1 1 2 2| 4] 0.0000]| 0.0316| 0.0000| 0.0413 | 0.0000 | 0.0633 | 0.1248 [ 0.1652
MRt At e -E A Almtof of 40 55 29 36 0.0000 | 0.0000 | 0.0000| 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000
|uEtS Al 150,188 (143,489 1 3| 1008 202 0.0020 | 0.7025 0.0000 | 0.1408
FotgAA 8420 | 7.419 22 19 0.0000 | 0.2965 0.0000 | 0.2561
SHSMH 87| 2645| 2711 5 3 0.0000 | 0.0000 [ 0.1844 0.0000 | 0.0000 | 0.1107
QIErFAMA 304 | 1774 11 7 0.0000 | 0.6201 0.0000 | 0.3946
Z|E} 4 5 4

Al 117,321 |121,412 {258,372 | 307,667 | 524 | 411 | 455 |1,269 | 337 | 308 | 231 | 460 | 0.4466 | 0.3385| 0.1761 [ 04125| 0.2872 | 0.2537 | 0.0894 | 0.1495

o QEE HA ) ARFES FAF A <E 3-2-26>0]Th
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2 AdAs A Y

3l

]-—l

) Y

=]
B A ¢l (Imperfect Information Game)

a

8

)

© v

= v ARA

&3 9juras)

e

.

O]
(Nash)

o A2l o]
d

=

fsiz

W] o] 2] k(] ] )7 & (Bayesian

(player)7} =24 o] L

3l

ol e A%=, wo]XHlHH)

BN
T

As
o

%

lolt}. =& AefA < (Static games) Fi= FAA

lol]

5

[=]
73

-

1.

o]}

A A =

il

°
pad

< oly
A 2F(mixed strategy)™

1

PR
A

o =

To
-

o 5

[}

=]

1,
plab + (1-q)d]+ (1-p)laf +

g-mix
ga + (1-g)c,
gb + (1-q@)d
ge + (1-q)g,
af + (1-g)h

(1-q)g

(1-g)h]

3 2,

Ko

plga + (1-g)c]+(1-p)lge +

ahel o}
s
TG

5

Al
A (NAQS; G)

94 (Don't

1y
it

o]
e

=

Raid; DR)
c,
pc + (1-pg,
pd + (1-ph

R

A
Lut

]

(Normal form)o. =2
il

[e)

o]
=
pa + (1-ple,
pb+ (1-p)f

@< (Raid; R)

3-2-27>

At

-
Ak

FoAbA e A 2ol

R4

5
<
LS
(cheat; C)
=T
(Don't
cheat; DC)

Z
p—mix

Equilibrium)oll A 7 B8] tf
o o]z

O

0 9 AL AN

A A
(Seller; S)

ZF (pure

—
o

p—mix

=1
=

strategies)

=1

A= (pure

strategies)

ojy

o

o 7)) H

Q.3
=

A8
17 9lstel dAle) 49 (xS)w

=
=
¥ A

2} g—mix

T

peh q® WSk

o
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or _ec
S = ga+(1-g)c—[ge+(1-q)q]=0=g=—S""—

op a-c—e+g

on h—

6 _ b pd+(1=p)f— (= ph=0= p=—""T

oq b—d—f+h

b=-a+ f,d=—c.
ek, 4 (2 e 2ol elEh
e A
b-d—-f -—-a+f+c—f -—-a+c

p

=, AA7F ANE gEp)e A7 fAuksta
(b)o] AA W (L=
(Do) dhgho]l AX]

o ddEHA Ay, A Al fgg UMW HAGERSES S5 o
W, 2 A7)= vl olske] 2Ad

@: oq  d(a—c) _ 6[—c(a—c)_l].lzc(a_c)_2 >0

oa d(a—c) oa ola—c) (3)
o, a<0, c>0.
wekA, a7t 7kt d(as ol BE gl Fastd), (HAdEHSE)E AAA
Ak w3k v gESAl A WA e)ol AAW

b

(- @-o)"+ (o[-0 n]-

_—a
(a=c)’
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W @& g Aok ) MR R,

p_ p  dato)_
oc  d(-a+c) dc fED-(ato)y” =f(-a+e) <0

p_  Oop  O(a+te) . e B
da  d(-a+c) oa S =D (at+e)” - (-)=—f(-a+c)" >0 (5

oJmE, WEEA FudAe] W00 AAE udAE @ dustd Ha
Mielo] F7h8HA (<00 BE avt AAs) AVNFEE gadrh

<

rir

b

o

o 239 FH& (20099 HA 7))

(1) H7]9 238 (mean based model)

O 2009 =R 7)) A% Hyr F3d "Hgo] 187.28W o9l fwkE oS 716.47
oS}, whebA] kg o] 5% 7F JAe] ke o HAsE HolEtd, 1Y
35827k 9] Helol WANELA Huf ©@Eu] 82 2006-2009 Har 34 /AE
AgeAT oS ol gste] AYS FAAW vet 2k o 3% erdFoR
HOAFEe EANA G webd EFAsteld dHFe Pohelof @
=3

NAQS
Raid Don’t Raid g-mix
o ~ -223.1q+35.82,
Cheat 187.28, 183.88 35.82, -35.82 219.70-35.82
Seller | Don’t Cheat 0, -34 0,0 0, -3.4q
mix -187.28p, 35.82p,
P 187.28p-3.4 -35.82p

|

O mEhA, Seller?] HAwES 1@ o2 Yepdd vhg <2¥ 3-2-10>¢F 2

< 3-2-10> a9 @A EAF (g mix)ol g Ao HAw-S

Seller’s Payoff

3582 Seller's Best Response

Seller’s Payoff when cheat=-223.1¢+35:

-187.28
Seller’s Rayoff when don't cheat=0
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O <¥ 3-2-10>°14] b= Aple] BHAS Soissty Rz sHde] d&5
(@9 W3t wel F 7Fx] A2 (Cheat2} Don’t Cheat)s TAFSHA S, uleba
ZINEAS e = 5 79 A A (Seller’s Payoff Function)e] e ¥ 24 (Upper
Envelope; AM #24)8 wel wh&stA =il o]Ao] dAwjate] = A uk-g-(Best
Response)s WERHTE whela] #@wjA= g7F 016065t 248 wW CheatE dH)]
(p=1)3A =3, 016065t} & wol Don't CheatE A9 (p=0)3tA4 Ev}. o] 3
WAt HAWEE FdHAe g-mixol] W3k HAREE p-mixE FEASHE <1E
3-2-11>3 2

<298 3-2-11> 5399 g-mix°l dd Ao HA p-mix

1

0.160

TEe HHANSE <Oy 3-2-12>9F Zo] A EY

<Z2¥ 3-2-12> @vjAe] s E A FH(p-mix)ol W FAA HHws

NAQS' Payoff
183.88

NAQS' Best Response

NAQS' Payoff when raid=187.28p-34 -35.82

NAQS' Payoff when don't raid=-35.82p

AA ko] prmixe] dF FEAe HH gomixs <2H 3-2-13>9 Ze]
vk S, sdde @Ak 9nker shEo] 001526 A W bS] o
g=0), oJBt F weli= @&z Alg=1)e] H ARSI
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<9y 3-2-13> Hvl A9 p-mixel gk AN HZE g-mix

1

0" 00152 P 1
x%gg A==4 <:7_a

o= Zld=v, fvA=
2 016068 FEZ &3 Aol FHHHoy

1

0.1606

0 00152 P 1
ol#l Ayt= Aol oM m ks ALkE
7 finkd Ao Ty, w3 AL e =
frAsteoF ghrl wheba] 20099 @A @EFE] 0.046(20099 S AAG AT
/(365xF AR AF)E FASHHHE BEE 7009d oz 370 A &yjof A% 4

ot

(2) ¥ 7]9(dstribution based) E (2009 = A]117])

O

olgel A AFE WACET, BRE-guA o9 F)EL Fudde] Huy
Az Birghol ek, AW 7k QAL wd AAAE ARE A6 olHE )
g e vl dednE, gASe AAANdEClY Fude) 449
S3Ee sl dedth nebd, oleld el WEHE u dAs Hu
3] owd W el A WMarstel, olul @ oJuist ER] BAstelol @t
AT AAAES AW A old W AR D JAE st
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Fagle] @&kl AVt ALHAS o A HACEE) 2) fdAVE Avked e
o sddde] @& & A GAA Eolrke oY, F e Bem s
ok 20099 9] A dEst kel BoF AREE gl fukabdlE 52670 $
Atk o] AtElE o] &34 Palisade®l BestFits o]83te] o7 F+deis 7143t
of TX5 F48AL Chi-square| & °©] &3l A=rl 7 & 2XxF5E o
g3ttt

Wi (a) £ ¢4 (exponential)

e—x/167.28
f0) =" - +19.682

k-9 ukAl A WY (c) & ¥ 8H4=(Log-normal)

1[ Inx-7342169 7
F(x) = 1 72[ 44474516 }
x+/27 - 44474516
g BAES AT QA HAGNREQ)Y FHAY HAUSHE PLE
T o](Simulation)3t], °o]& #AHE-&g(Best Response function)® 3§ Iz =
UEb e <28 3-2-15>3 2}

<9 3-2-15>HAHF A E(p)9 saAAH

=
b
ot
i
)
B
4
e

1
Max=0.9846

- <y 3-2-15>9] 543} FHot e o]&3 HATE(p=0.0152, =0.1606)7} 4]

= 0.0058<p<0.09249] Fz7hol| A HAYMIEo] B¥

Hol &s ¢ F 9}4. AU HAAGEFTEE 90%7F 0.0016<q<0.57769]
[e]

% I AR H A Qg e
0.0152¢|} 2o & E3lo] Axtd HAwEE9] Hre 003122 24] ¢ %A
vebsttl shARE 2 ojo] 9Ete] AATE mode(HEIE HA YR E)E 0.01302

=
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Aatel.
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T

2 7
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o
A
™
~
oy

)
s

g:):]
RLn

obz} taile] 2o modest Hite] zol7} Ak =,

019 sglo] o=

i

(a), "]&+

o
modegtS 9]

o)

=

=1
=

Ein

]

e

o] histogram

.
T

im N

Hgow 714)e

=

Fol 2009 AA(E )

SN e HE AR gukele] 5%

°©

109 &) ko m U

°o]-&

=

=

)0 RF 2 Jud JHAge A

J 7 (mean) ¥ mode

[}

upeEbA Al &
ATt

b2

P
vV

ojy

Al

7

7l
£

-
1.

15}

=}
1o

1.5% 4

-
1.

A

b

o]
-+

0.0025
0.0050

Mode”] &

0.3791
Aoz veht,
Mean”| =

Mean 7|&
0.1606

oh Hyt Vo B o =] A

0.0170
0.0169

Mode”] =

Mean 7|
0.0111
0.0152

1

=

3

3-2-28>2}

Hin

=
o
4

A 527

O Mode

=2

o

-
1.

o] A9 0.29%705%= AkE T} of

EE

o}

o
i
™

Sl Aege] b

-

1.

o=

P
e

191 2.1} mode”]

°©

1.

71

=

B

o
V

ojy
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=122
Slo|o
=
i
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o || =T
=

3-2-30>).

bol B4sHATH<E

S

EAde 74

!

o
A4

3-2-30> 20094

<3

~| w nlolo|lo|lvw|lalo|o|n|w| ||
o | SNSRI 2= =22
C —|lolm|a| F ol |||l O
il O o8 e
oo | —
%&
ﬂrLE slo|ldg|s|laolxlo|l=|x|c|lw|x|ow
“FEw|El e R n eS| T eSS
= g Sled| oo ||| S| =] —=]|—
N ~l2l2lQ | — o\ AN
SN | = || ™
™ ||| o|lon|=|wo|lw|lw|=|—]|w
~ [olclola|m| S|l B|d|=|n| ==
T o |2 22 ezl alD|ela
~ < [l e|IlelezieeeeHd
U4 cSlo|loc|lo|d|oc|lo|lag|lac|c|c|al|las
— ) e e A =1 R e R S E=1 R A RTe)
SRR e RSl NS el RieR RaN{ N B o R Yol RaN R ool HaN
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[E5l [(RAETRTE0E | (0% [(WER | (@2 [{=] (=T ] [F&] [

HNE UM I FP YUE 1029 kdb U-Tower 1504% | B8 : 031)704-2113 | W& : 031)705-0296

(18 3-3-15) FArjztel] A=9d w74
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= ActiveXE A Y3t}

o)~ Z % #(Internet Explorer, IE) o]t} QIH Yl JAZ RT3
ZHdgle]l AEE U && A&

HTML ¥ = o] ActiveX ZEZo] g)low AF&x}9)

A PCol Abgoz ol A% o] Ve 7|Ee] & o FAo] wHEa vef
& Tee FosFAAE, MS fE= Ao dyPdv= 38 EA HE
BHEAAA GEbA HAT H2 ofo]Est PEROJEEN 2 AntEFo] A7
715 |9UA A= Aol AAY

|
ActiveX Fo| HEH1, f3 #Hg 7
Al =] Ak,

Aol = ActiveX Wil HTML €#F W&E 7HA 3 wEojxvh. 287] Wil
AEY oj=Zzo] ofgfo] FFolA g ZEF(Chrome)d ofEellA 7Ead Abote]
(Safari)o] A &= obF& Alefgle] A& o= glvh. Z12la 21 (Webkit) & A 18k T

Pae] 2ptEEME A§F 5 vk

() PigDesigner > CHAtEE
€ C # O pigdesigner.com/main/ir el ol TR Sl RS

B web slice Gallery Zl 5 =% 382 [ sz a0z @ muzg g=i- [P POFSearchEngine .. am SIEZ0E 7| #.. M App Inventor for An... » O 7E w03

sHTE | WAE2 | OFW2 | WAHIN | JFRAM | 2301

TODAY 2011-11-09 QUEE = FFBLC.

240
220
2004
180
160 BERE
1a04|" O aHE '
£4 120 ooRe )
100 "
a0
0
40
20
oM
aF Zuay
Ta Ty 320
02 =28 - 250¥T 2MER
amE vEA3 ALE 39 I
yunc Oy 51 51 DA% 35y
oigdE -
EUT I 1A a1 YT .
2OE BY 28 a9 20 1aym
FUWYE 91 19 suaN 3A
BRE 228 131 7 JowEy 32
OIRE 2122 87 23 10¥E2% 3D

BAX UM NEF FUEF 1029 kdb U-Tower 1504% | T8 : 031)704-8113 | | ; 031)705-0296

(19 3-3-16) & A E(Google Chrome 15.0.874)
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4 | > | | + |8 http/pigdesigner.com/main/inde jsp € | | Q- Goog O Z-
oo [0 #E Applekores OjF! 320 Google XIS  YouTube H7|8I Hav PP AOEw

EUE | WAge] | JE3 | WARDM | JEEM | 23012

TODAY 2011-11-00 | OMEE & BELL0

D ERE
O aME
O oIRE

aF ru0d

= Tuay zyay
o2 ¥2E - 250W T 2WEY
IWE B2M3 228 39
yuEc Oy 51 51 nEZ 35
DigyE -
EUD TR 1M 41 U TRY
2N 2o on a9 B 14y
U mBE 91 19 sYANEY
ERER2E 131 7 0WED 32
0FE 212 a7 23 10WAN TR

HUE SUN JIFF FUF 1029 kdb U-Tower 1504% | TH ; 031)704-8113 | B2 ; 031)705-0296

(19 3-3-17) °= Atd2l(Apple Safari 5.1.1)

£l

ml B @ 2% 8:38

TODAY 2811-12-14 DUEE o BELE

sTug

HF HUnH
yEny  HEGY

(19 3-3-18) A (Webkit)S A Yste AvtEZE(AEA]S)

oh Eut g o8 A2

]_
oAl AFEBlE REFIET glow

AN PR srieEon AY AAAR] A
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O WAL rmzol= Ade EFlAw WApp)E BiA A Ee AHET 5 9

2 T M

o 7]Ef thE AwpEZE 49 HTMLGE A Y= Zntd gHzAE FaA o

|3 g Jrh 2Zutd JEEEAE T34 AFEE A$ RFIDY 7Hde} 7]5& o] &gt

Barcode % QRcode $7] 7|5& AH&E &+ §lvh

L[J;r_jnll:

43-28 FTRMINT anl & =
:-:-.L};c::-ﬂrcl ] *  |D1o63-3308 [ = %:no- :19: | & Ir;:__.ar,\; ‘ xl_ 1 %‘l !*E@%ﬁ' EI
TAG-ID |1083- 28 BEST |F0HMGHII0 | = .-_ ;r:mmm:meo‘o:cl:-:;:m | | | : L ]ml' :l :

T - ' I A&
[

o ) o L) e

=
s
-
&
I
C

THE [ euw | vEE | vHw | rme | o

2010 10-02 2010-10- 16 | LU Eid 2010=142-30

(18 3-3-19) Irjxtolqo A 83 REIF=9 QRcode TPES &83F 7|FEQ REFE

o

Hal@a 23917
PigDesigner

RFid Scan

SF iy
as oy Aoy HE YREO| BT Bi= HRILIC

O £2E
WHE YWEH T 2
T Oy 2 2
oiHE

yoz =

RFID QRcode

Found URL

(138 3-3-20) Aol y= ~ufEEN A RFID 1 ¥ Barcode, QRcode ¢17] A

O o]#3 F7lHQl 72 w4 HACCPe Ha3 7|5aee Ao rntz Aed -
ATt
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2}. DNA dlo|gHo] 29} AAE T2

HA TRAAE

o] &3t 96719

H]o] B E3lae)
O AR vAARE

SERERIEBEE

SO

[}
S E‘Xo]'g ?E‘

£ Yol A Tt 4

91 2] gt

¥ DNA AHHE+=

§E°b} 20109 119 HARS FA o]

= [e]
A =S

| BAY FEAAEO T AT

0]
H

Zgl
°l&

B

3.

=
=]

%

=1

Nze A9

WA FE

chekatsl AAHg 3

TEL

-

}_,

SHX[FE

RERIEESE

e

etﬁéum_l

)zqang;ggé

et 5002LK| X[2|AH

Y3712t PHER 719 MR T2 S5
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BN
T

9 TXE 51359 tE] DNA Ax 3=

4%°iﬂvmu1@@ﬂ5
AAE HoAh 2EA 20119 3AE R AFYG S
? 2 214 s}

Ao] 5]

“ul
-

238k 96719 f-AAuAA
5 " x a7

AE A



(1) 782 dRE H= dolguolx A7

it o742 |AlB[F[e[1]J]k][L[M]0] (N = 10)
2 oEe [AlB]e[p[1]d]k]L]M]N] (N = 10)
it oARE [A[E]c|E]6[H] 1]M]N]P] (N = 10)
PPNV LT X v Z (N=3)
ggoege [A[B[c[p[E[F[e[H[I[J[K[L[M[N[o[rEdREEd N =19

O (19 3-3-22)2 DBel AAd FdAvA Gu agoe® FAIE Aojr
wrep g AAle] el awe) 5 o] o] 7 AART o) BAv v
WP 23R gers AeE AzbE Hgktl H2A99 55 DBell A=A} o]

= A =2 e}
Al el HEFEHoer aFet E9AY A vAAEE FEEe] 2™ W ofel

i

A3z 3 ARAlel wEl A s o 9

(% 3-3-2) vlAolE HlolE(marker_name)

-

Name Field Type Null Key Default Extra
O { 7| | MarkerKey int(11) NO PRI NULL
O0+70|& | MarkerName varchar(100) NO UNI NULL
S 2R} | MarkerDate datetime NO NULL
A RS2 | MarkerUse Smallint(6) 1
(3 3-3-3) AA7I5 A% H o] E(exe_info)
Name Field Type Null Key Default Extra
M M 7| | CreateKey int(11) NO PRI NULL
MM X} | CreateDate datetime NO MUL NULL
2 M X2 | Organization varchar(20) NO NULL
OpAH A | MarkerSource varchar(20) NO NULL
OFAHELY | MarkerType varchar(20) NO NULL
OF 71 %= | MarkerSize Int(11) NO NULL
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(% 3-3-4) +4AHE vfx¥ #Ho]E(dna_master)
Name Field Type Null Key Default Extra
MEF| SampleKey int(11) NO PRI NULL
AMMF| CreateKey int(11) NO MUL
HMEID | SampleID varchar(30) NO
EfID | TagID varchar(30) NO
N o4 Sex varchar(20) NO
(% 3-3-5) AR H<Y #Ho]E(dna_detail)
Name Field Type Null Key Default Extra
O 74 ID | MarkID int(11) NO PRI NULL
H Z 7| | SampleKey int(11) NO MUL
Of 4 7| | MarkerKey int(11)
OAH™EE | Mark char(2)
(2) DNA HE d29H4
O DNA dle|gHo]~E vrE7] & mALA LS 752 GeneSeckel &3ttt +4
Azt Qg Yoz wlech (1Y 3-3-23) BAA% dre) dxol,

A B c D E F G H 1

1 |Sample ID MARCOD2500 MARCO012087 MARCO0I3873 MARCO014344 NARCO015385 MARCO0020951 MARCO21307 MNARCO0O022388
2 153909-Plat= 1 Well 1 GA G GA AG GA CT TC T

3 | 53909-Plate 1 Well 10 G A GA AG GA g TC T

4 53009 Plate 1 Well 11 A 0A A A G 0T

5 |33900-Plate 1 Well 12 GA 0A G GA T 0T

B 33909 Plat= 1 Well 13 G A A AG G el C CT

7 533009 Plate 1 Well 14 GA A A AG G i TC GT.

8 53909 Plate 1 Well 15 G A A AG GA T TC T

G | 53009-Plate 1 Well 16 GA GA A A GA T TC CT
10 | 53909 Plate 1 Well 17 GA G GA AG GA CT TC G
11 | 53009-Plate 1 Well 18 GA A GA AG G T C C
12 [53909_Plate 1 Well 12 GA A GA G G Cr 0T
13 [33909-Plate 1 Well 2 A 0A A A C 0T

4 | 53900 Plate 1 Well 20 GA A GA AG G CT 0T
15 |53909-Plats 1 Well 21 GA G GA G G T TC i
(713 3-3-23) GeneSeek f+ZAEA] Ay E &9 AR
O Y ztely DNA AEE dg3t7] sl (g 3-3-24)3 Zo] YHgdE HeE @
Folof st} W A WA ZE AE AFHLA, F4x24, vuALS, A, vrAS
5% 7183 Sample_ID9F A A5 = FAU Tag ID, Sex 52 4+ g)
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_ A _ B & D E F G H I
1 2011-07-14 Tail MASSARRAY  SMNP 96
2 |Sample ID Tag ID Sex MARC0002500 |MARC0012087 |MARCO0013873 |MARCO0014344 |MARCO0015385 |MARCO0020951
3 |53909-Plate 2 Well 90 |B5985 F A GA GA AG GA T
4 53909-Plate 2 Well 31  |BA10-1 F GA GA G G GA cT
5 |54073-Plate 3 Well 26 |BA12-3 F G A A AG A C
6 |53909-Plate 2 Well 92 |BA14-5 E A A A G G CT
7 |53909-Plate 2 Well 18 |[BAL-5 F G GA A AG A CT
8 |53909-Plate 2 Well 64 |BA16-5 F G A A G GA T
9 |53909-Plate 1 Well 58 |BA2-2 M GA GA A G G CT
10 |53909-Plate 1 Well 48 |BA4-1 M GA GA A G GA T
11 153909-Plate 2 Well 29 |BA4-10 F GA GA A G GA T
12 53909-Plate 1 Well 57 |BA514-3 M GA A A AG GA (i
13 |53909-Plate 2 Well 54 |BA5-7 F GA GA A G GA T
14 153909-Plate 2 Well 19 |BAB-7 E A A G G G CT
15 |53909-Plate 2 Well 30 |BA7-5 F GA A A G GA C
(7% 3-3-24) Fr]xfol] DNA AR B uel e
[e] [e] = = = =
O (7% 3-3-25)2& DNA 34 4d& 355 o stHoz gd Fdd Ade “Zolu
» L =e) T = =] < [e] = S “ s (e = s
71" MES v 5 AA ke dATYS dEd & dEFsETE ddsit. 5%
B T o O
o] tEHgod Nz SRR 59 Uoje] wAW (19 3-3-26)& FHA 1
oj " o] 2ol A7 f-&olth
SEPeE] | WA | OF@e|  WARDM | OFEOAM | 23012
TODAY 2011-12-15 CH4EE o g3l
saEe
D] suAR} EMEH m = ery Ve
2011-07-14 Tail MASSARRAY SNP 96
X
DNA QHEJ} gRER
DNA S3F TH2 7|

AT 224A MEF BYE 1029 kdb U-Tower 1504%F | M3} : 031)704-8113 | @2 : 031)705-0296

(13 3-3-25) DNA F4d# d&5= 3
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__ :
=
DNA &AM A

Sample ID Tag ID Sex MARC0002500 MARC0012087 MARCO013873 MARC0014344 MARC0015385 MARC0O020951 MARC0021307 MARC0022388 MARC0025!
53909-Plate 2 Well 90 B5985 F AR GA GA AG GA Rl o TE cC
53909-Plate 2 Well 31 BA10-1 E GA GA GG GG GA CT TC CcT CcC
54073-Flate 3 Well 26 BA12-3 F GG AR AA AG AA cC TC TF cC
53909-Plate 2 Well 92 BA14-5 F AR AR AA GG GG CcT T CcT cC
53909-Plate 2 Well 18 BA1-5 F GG GA AA AG AA CT (1] cT cC
53909-Plate 2 Well 64 BAlG-5 E GG AR AA GG GA BT TC cT cC
53909-Plate 1 Well 58 BA2-2 M GA GA AA GG GG CT CC cC cC
53909-Plate 1 Well 48 BA4-1 M GA GA Al GG GA T o cT cC
53909-Plate 2 Well 29 BA4-10 F GA GA AA GG GA T 0 cT cC
53909-Plate 1 Well 57 BAS514-3 M GA AR Al AG GA cT cC cC cT
53909-Plate 2 Well 54 BAS-7 F GAa GA An GG GA s cC cT cC
53909-Plate 2 Well 19 BAB-7 F AR AR GG GG GG CT TC TT 0
53909-Flate 2 Well 30 BAT-5 F GA AR Al GG GA cC TE TF cC
53909-Plate 2 Well 77 BAT-& F GG AR An AL AA TC CT. ec
53909-Flate 2 Well 91 BAB-5 F GG AR Al GG AA 1] cT cT
53909-Plate 1 Well 82 BFOO3 F: GG GG AA AG AR CF: TC CT cC
53909-Plate 1 Well 96 BFO3 F GA GG GA AG AA CcC TC cT T
54073-Plate 3 Well 2 BKO E o AR GA AG AA o T (=) 0
53909-Plate 1 Well 84 BKO-0 F AR AR GA AG GA CT FC TF CcC
53909-Plate 2 Well 58 BKOOL F GA GA An AG AA cT o cT cT
54073-Plate 4 Well 18 BKO-5 F AR GG GA AG GA CT TE T cC
54073-Plate 3 Well 20 BK2404 F GA GA GA GG GA CcT FC CT. | 9,08
54073-Plate 4 Well 14 BK2418 F GA GA Al GG AA cT TC CcT cC
53909-Plate 2 Well 59 BK2569 F GA AR GA GG GG CcC a cC cT
54073-Plate 4 Well 2 BK3058 3 GG GG Al GG AA cT L cT cC
53909-Plate 2 Well 9 BK3122 E GA GA Ad GG GA T TC cT CcC
54073-Flate 3 Well 21 BK3562 F GG AR GA AG GA cT TC cT cC
53909-Plate 2 Well 3 BK3704 F GG GA AA AA GA T 0 TT cC
54073-Plate 3 well 91 BK3862 F AR AR AA AR GA T FE cT TT
54073-Plate 3 Well 63 BK3878 F GA GA GG GG GA cC FC CT. cC
53909-Plate 1 Well 52 BK3948 M GA GA GA GG AA CT TC TT CC
53909-Plate 2 well 10 BK4066 F GA AR GG GG GG cc TC cT cC

(L™ 3-3-26) Z{tjAtoly dHolEuo] 2ol A%e ZAAE DNA vhA g1

(3) vHAHE e

O DNA #44 JuE 9B 52T 0 AYnAe) AR JUE go] VANES
#el gk,

O AR BANE UF S2H AR U ARS PHAYRE /T W AHgs
W, el RAAENE vold FEA SARLE AT AAA opH AT A

IAE AEE sl 7EH o §55E B8 viAARE AR S H ol drh
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TODAY 2011-11-24 CHHEE o #IRLICHL

0 =3E2 <OBIBY 55 >
B =z=aaz HE oAHols EZYM Aega
B =3 ! 0 2011-07-14 M2
8 =s/2= REMT 2 2011-07-14 e
8 o= neen 3 2011-07-14 e
B =z = 2011-07-14 e
8 s 22 5 2011-07-14 e
8 =2 & 2011-07-14 A2
> R ? 2011-07-14 E
: 8 2011-07-14 M
B8 sz =
5 2011-07-14 M
B ua/m
2 10 2011-07-14 M
8 sz 11 2011-07-14 AE=S
B8 === 12 2011-07-14 AE
B 1z ns 13 2011-07-14 ME
8 s=uz 14 2011-07-14 e
B zz fe ue 15 2011-07-14 M
B8 iz 16 2011-07-14 M
B ona ST ZRsE 17 2011-07-14 L=
B oEe ey 18 2011-07-14 =3
19 2011-07-14 M
291 2N 1T S 1025 kdb U-Tower 15045 | M3t : 031)704-8113 | M ; 031)705-0296
(227 3-3-27) AdAoly npAR #e Fu
0 £2
OrH0IE
SN
MERE @ u2 O =X
(AZ] (39

(719 3-3-28) PHAAHE AFEE 3hd

mMANE =8
DIAOIE  MARCO00Z500
SEYR 2011-07-14
MERE @ mE O ZH
[ H & ] [ 28 H| J

(71" 3-3-29) vIAAE %
(4) WAE vAG R 23]

oL
o
(2

O A R BAANE Aol 4R 2
EENES FEW (29 333007 2o 3 suyel FF 2 AAARE

& de2 wheh

fl
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S | HAPe | OF#e]  HWABAM | OEE0A | 27042
TODAY =2011-11-28 CHEE J #EHLCL
BE AE 19715 (AE) 2= 012N : B5985
BREID AH3L el IAETYUY auay SRAMZ AbXE SZUYR Eagu ] B HEUWE
B5985 7 whl = 2011-10-24 4  2010-06-14 k] HY:2010-06-14 / TY:2010-06-14 / AIZME:4 [ AT/
B622 0 = 2011-05-18 4  2010-06-14 | D228 J 22 ID:BA2-2 f WE:2010-10-07 / O
BAL-5 3 = 2011-08-14 5 2010-10-05 W 24013 / A4/ DI2H0 / BARE:0.0 / 20223
BA10-1 3 whl = 2011-07-12 5  2010-10-28 s 01]:2010-10-28 / Rh=%=:9 / 0| R E:23
BA14-5 3 nHE 2011-08-09 5 2010-11-02 wHl DR 2:US4T / 2E [D:BK3948 [ 01E:2011-02-25 / O
A16-5 3 = 2011-08-02 6 2011-02-25 = HAh10 / AMEL [/ DI2h0 / MAHS:0.0 / 2B N
BA4-10 4 HRE 2011-10-29 6 | 2013-03-17 ors 01R:2011-03-17 / RI=F=:9 / 0| REE:20
BAS-7 3 = 2011-09-27 6  2011-03-22 mi| D 22:UE=F / £ ID:BK9295 / (& :2011-07-15/ 1
BAT-5 3 nyf= 2011-07-12 7  2011-07-13 2m 412 / AR/ DI2E1 / BARIS:0.0 f 2WMR 2R
BA7-6 3 nhf= 2011-08-09 7  2011-08-11 & 01R:2011-08-11 / Rl=F=:9 / 0| R E:29
7  2011-08-16 mi| D22 UE=T / £ ID:BN1365 / I E:2011-12-09/ 3
1 [2] [3] [4] [5]1 rem b
7  2011-10-23 mh D22 US> / MIR:2012-02-15 / 1F:2012-07
ZH A 7  2011-10-24 wH DR 2:2T=E [ HIE:2012-02-16 / 1F:2012-07
el BE W3 W > ZE 22U
ZEID |geggs 2z EZ H3NM - 5=
BN mHE Ne @S ~ 2z
& EE1, 282 283 TAG ID HEHT
ZE W3
— sl HALID
DNA & 2011-07-14, Ot : 96
AEEH AL R [ 2207 ] a
HIZ 20N TR BYE 1029 kdb U-Tower 1504% | M3l : 031)704-8113 | T~ : 031)705-0296

(% 3-3-30) Frlel Aagd B9 F F2 2 4w Qs
O $Z “FE AT FH F DNA AuIF A& AAE AW FEAAYG WA 5
gAY EER U8 FAsed $594E A9sd (19 3-3-3)% 2ol

e

[@hﬁp //pigdesign Ercomﬂm _TaglD= ESQSS&H’] Crea‘eKey_l&m CreateDale_Zml 07-14&in_MarkerSize=96 - Windows Intemet Exp,cr_
[B5985] DNA X

ZH AR

2011-07-14

OrA =

96

MARCO0002500 MARCO012087 MARCO013873 MARCO014344 MARCO015385 MARCD020951 MARCO021307 MARCD022388 MARC0025520 MARCO0263%94 MARCO026950 MARCOO

AR GA GA AG GA TE 0 TF cC GG 0 CcC

(19 3-3-31) “B5985”¢] DNA AKX %3] 3}4
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AAoHFA L B u g o] FA RELOTIRHSE By Ei o §FAwsR o
B FE Aotk gy 3L olfANS FoR wol #eldth Frixely
o % W Ezageld Agd Ande 44

o= =S oo

40

BE F3
|5 CAEEC Deo @07

o
M OZHS WEEC (1990, 2000, 2010) 201 =d 0 = o 2011 =4 10 =
M

e WM -

EERNEER

(19 3-3-32) o]#@ =3 A} %= %3)(201149 105 o)F, WA %)

i

=]

23| | WATE| | a8 AR | OZR0M | 23012

TODAY 2011-12-22 CHHEE o 2Lt

=]
il

0|5 =3 jg R2E

Ol =9 &t 2= F

Lol

ES2N : 2011-12-22

M1 : 20119 105(2011-03-06) ~ 20114 1035(2011-03-12)

e =R} LhRt ErapEs I3 I ME2E
BK2723 2011-02-19 8 10 2011-03-10 1 BN1593
BK3208 2011-02-18 9 10 2011-03-10 9 BN1593
BK3654 2011-02-19 7 7 2011-03-10 9 BN1593
BK3667 2011-02-11 g 7 2011-03-10 g BN1365
BR4714 2011-02-12 7 11 2011-03-10 9 BAZ-2
BK6010 2011-02-12 ] & 2011-03-10 g BAZ-2
BKG6370 2011-02-11 5 10 2011-03-10 9 BAZ-2
BKE744 2011-02-11 5 9 2011-03-10 g BAZ-2
BK7320 2011-02-11 5 8 2011-03-10 9 BAZ-2
BKB093 2011-02-17 5 i1 2011-03-10 9 BN1593
BKB200 2011-02-13 4 9 2011-03-10 9 BAS14-3
BN1287 2011-02-14 2 8 2011-03-10 g BAS14-3
BN2236 2011-02-11 2 3 2011-03-10 9 BAZ-2
BN2638 2011-02-11 2 7 2011-03-10 g BAZ-2
14 RE 9

FIET SUA TP BHE 1029 kdb U-Tower 1504% | ®3} : 031)704-8113 | B2 : 031)705-0296

(29 3-3-33) o|¥x3] U FEE x3] 43
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O (19 3-3-33)°llA =39
(19 3-3-3h)A ¢ oA}

4 3o

el

K

ol

9} DNA AW E

A | B _ T D
1 [SNP96

2 5% MdxL  JHHID g
3 |CHAHEE 20110714 B5985 F
4 |CHAFEE 20110714 BAL0-1 F
5 |[CHAHEE 20110714 BAL2-3 F
6 |[CHAHEE 20110714 BA14-5 F
7 |CHMEE 20110714  BAL-5 F
3 |CHAMEE 20110714 BAI16-5 F
9 |CHAMEE 20110714 BA2-2 M
10 |CHAFSE 20110714  BA4-1 M
11 |CHAFSE 20110714  BA4-10 F
12 |[CHAMSE 20110714 BA514-3 M
13 |[CHAMSE 20110714  BAS-7 F
14 |CHALEE 20110714  BA6-7 F
15 |[CHAMSEE 20110714  BA7-5 F
16 |CHAMEE 20110714 BA7-6 F
17 |[CHAMSE 20110714 BAS-5 F
18 |[CHAMSE 20110714  BFOO3 F
19 |CHAMSE 20110714  BFO3 F
20 |CHAMEE 20110714  BKD F
21 [CHAMSE 20110714  BKO-O F
22 |ChAMEE 20110714  BKOO1 F
23 |CHAMSE 20110714  BKD-5 F
24 |CHAMEE 20110714 BK2404 F
25 [CHAMEE 20110714 BK2418 F
26 |CHAMEE 20110714 BK2569 F

M Eh
F1
F1
F1
F1
F1
Fi
F1
F1
El
Fi
F1
El
F1
Fi
F1
F1
Fl
Fi
F1
El
F1
El
F1
F1

SAER O 42 MARC0002500 MARC0012087 MARC0013873 MARCO0014344 MARC0015385

Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail
Tail

-n
o)
g

MASSARR AA
MASSARR GA
MASSARR GG
MASSARR AA
MASSARR GG
MASSARR GG
MASSARR GA
MASSARR GA
MASSARR GA
MASSARR GA
MASSARR GA
MASSARR AA
MASSARR GA
MASSARR GG
MASSARR GG
MASSARR GG
MASSARR GA
MASSARR 0

MASSARR AA
MASSARR GA
MASSARR AA
MASSARR GA
MASSARR GA
MASSARR GA

GA
GA
AA
AA
GA

AA
GA
GA
GA

AA
GA
AA
AA
AA
AA
GG
GG
AA
AA
GA

GG
GA
GA
AA

—
=

PR02RL2222282222222228¢%

@
>

AG
GG
AG
GG
AG
GG
GG
GG
GG
AG
GG
GG
GG
AA
GG
AG
AG
AG
AG
AG
AG
GG
GG
GG

GA
GA
AA
GG

(18 3-3-34) F{tjxolHllM e o3 i FE= DNA Jro A7,

(6) ol#H =3 A3} AH(FLA

O #HA MAAH Z g 18

3-3-35)3 #o] HEF &4

ol 99y A LA
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F 2 &g AAke] A3 AE=Z o

ol
&l

o] ]

f=3

KeR
=
=
]

AL olgellM dH




A B C D E E G H I J K N
1 |Offspring Loci typed Candidate Loci typed Pair loci i Pair loci rr Pair LOD ¢Pair Delta Pair confic Candidate Loci typed Pair loci ¢ Pair loci rr Pair LOD
2 |[RZDGO1 90 BMN4695 90 89 2 #HHEEEEE 0.00E+00 BK9295 86 86 0 109E+01
3 RZDGO.2 88 BN4690 28 84 0 9.14E+00 5.25E+00* BK9295 86 85 2 414E+00
4 |RZDG0O_3 86 BK5644 87 83 0 1.05E+01 7.71E+00* BMN1993 52 51 0 9.33E+00
5 |RZDGO_4 84 BN6227 a5 a1 2 ####EE 0.00E+00 BN4247 87 83 2 EEHEEEE
6 |[RZDGO_S 88 BN4123 89 87 0 143E+01 3.79E+00* BA514-3 89 87 1 182E+01
7 RZDGO_6 87 BN4123 29 86 0 218E+01 121E+01% BAS514-3 89 86 1 144E+01
8 |[RZDGO_7 89 BK4126 87 87 1 3.71E+00 0.00E+00 BN1200 76 76 0 114E+01
9 |[RZDGO_8 88 BM1419 88 84 2 3.00E+00 1.23E+00* BMN1200 76 75 1 287E+00
10 RZDGO9 90 BN2364 89 87 1 5.86E+00 2.21E+00* BA514-3 89 88 2 362E+00
11 .RZDGO_:LO 86 BMN2364 89 84 0 6.10E+00 0.00E+00 BA514-3 89 85 0 118E+01
12 |RZDGO_11 85 BK8090 88 81 1 5.43E+00 0.00E+00 BN1200 76 76 1 4.29E+00
13 |[RZDG0_12 87 BK5644 87 83 0 1.05E+01 7.14E+00* BMN1993 52 i 8 0 9.33E+00
14 |RZDG0_13 86 BKB090 23 82 1 5.64E+00 2.93E+00* BN1200 76 76 0 1.33E+01
15 .RZDGO_M 89 BMN4739 84 81 0 842E+00 B41E+00* BMN1200 76 76 1 619E+00
16 |RZDGO_15 87 BN4739 a4 79 1 177E+00 0.00E+00 BN1200 76 76 0 6.82E+00
17 |RZDG0_16 87 BN4786 87 83 1 2.76E+00 1.80E+00* BK9295 86 84 0 116E+01
18 |[RZDG0_17 85 BN4786 87 80 0 112E+01 1.11E+01~* BK9295 86 83 0 109E+01
19 .RZDGO_:LS 88 BM2213 86 83 0 1.76E+01 1.76E+01* BMN1200 76 75 1 6.72E+00
20 |[RZDG0_19 87 BN2213 86 84 2 846E+00 4.19E+00* BMN1200 76 76 1 103E+01
21 |RZDG0_20 87 BN2831 87 84 1 1.17E+01 7.66E-02 * BMN1993 52 52 1 1.99E+00
(719 3-3-35) #A AAAE T2 HF BAEN uE
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(& 3-3-6) A% B4 AT AR

SEHEE 2
Offspring 1D RZDGO0_1 RZDGO0_2
Loci typed 90 88
Candidate mother ID BN4695 BN4690
Loci typed 90 88
Pair loci compared 89 84
Pair loci mismatching 2 0
Pair LOD score -1.63523849 9.143913963
Pair Delta 0 5.25096988
Pair confidence *
Candidate father ID BK9295 BK9295
Loci typed 86 86
Pair loci compared 86 85
Pair loci mismatching 0 2
Pair LOD score 10.87862465 4.138477869
Pair Delta 10.87862465 4.138477869
Pair confidence * *
Trio loci compared 90 87
Trio loci mismatching 2 2
Trio LOD score 19.36640497 18.30972545
Trio Delta 2.10176098 11.27018228
Trio confidence * *

O (& 3-3-6) (L9 3-3-35)9 23 &l W 99 AAAE 27] “RZDGO_17,

“RZDGO_27¢] Wl&-& AAIE] A8 Ugo|th of7|o] BAIE 72} AH FolA A3
Holl “LOD score”? ko]l Abg¥th LOD scored #te] 3.0 o)4e A% x4 <

[o] & A=
= AR 5 vk
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3. RFIDE o] &3 d% &4
7}. RFID 71 &
7 AR AAEA B eto] A whge —*r A= Alzrek EA 7 o)
. = !

A DA olZ2g v aEA FEC e F8 i AE
o] &gl RFIDE o] &afjA] Aibol & %4/\]i“%ﬂ% 3= Ygrt solua

¥o Y

O F=#7E RFIDT ISO 11784, ISO 18000-2 oA 134kHz W9¥-S A AA|TH
AA s=#3YE "Hav ICAR(TAsESE=9Y3E: International Committee for
Animal Recording)oll A =33tar v}, ICARYE 134kHz e 2o 3t 23} &S
THIIY FEHZE k= 4ot}

beliw 135KHz 13.56MHz 433.67MHz—434.17MHz  908.5-914MHz 2.45GHz
(150 18000-2) (150 18000-3) (IS0 18000-7) (550 18000—6) (150 18000—4)
LF HF UHF Microwave
p———
—-— ) - ] =
3 \‘ P
-
Access Conltrol Smart Card g s Bl
Cow Tag Inventory Container, Transmitt Life Cycle
Low Dara Read Rate High
Robust Noise / Environment Sensitive
Large Tag Size Small

0 %% RFIDE LF 099 3458 o gtk #7409 ta 45437 A9 ¢la
Aol AT QAEERE %3 €7 Ae] =7k An) AUt %

O oyl AF-FHA A E¢Y3s RFID B2+ UHF 499 Fi5 900MhzE AH&3l+ 82
2 o] 839y UHF tde g AAolgtd IC 7|ewdz 713 A7tz Aa7es)
o, e 1A A2 A Aok Aol gt

O @ 900Mhz Wi9je] Ewukd RFIDE AlAIHZz=2 /st vH(ISO 18000-6). UHFE T
dol Bz A =F P Aokl wel AREStaL glvh wfle] AwpEZ] 24
Ao= ﬂﬂﬂw At @2l FAQEUEe ntE HEDE 5 s AlAade] 75
WA Zukd REIDe whdh #4e- Ald Fobrkar vt
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O UHF tee] &2 g2e 2¥3te AR a8 ¢ojed o+ I+ #t(Reader) =

o)
SR} s LE deel delsle] del Sl golsha Aol A

O gh=rEv WA RFIDE =93 vl=2 A 20109 1€ USDAS] <<l& Wl UHF df
Aol H1E NAIS(wH s =2 E A ~H: National Animal Identification System)ell A}
&3ot7] AlEETh )&l AREStE LE e Bl thal UHF Wil e B1s =

A ol F st B2 E ¢lo] Sole whESHEoIY. LF HILE ¢ &

Ao AZke] A ¥v 7 OOTJ ZbEol Aok P& o 1AF F<F 360

A ’5%7'{‘:}. :’—1’/] A ’5%1} olf ¥ StH7F LF Bj2E ¢lodd B 49

Stoh= Zolv). UHF thele] % ]—‘E AL AYE& AR, v HaE

9}‘:} LH tiele] & ]L 7Aool vt & 7HARE A o}

12
—
o

A

Ol

L

=
o0 &

N oft 2 i ooft X
> N

)
o, o,
sy 2 M 2

R 2 i
o Mt ¢
rrug
a‘“

k53 Agjoln] Mele] o] Wl LH thde] gr]7)
| ol Eoj7tal Age Fo] F2 Hol

ﬂl

O 2009 % 1xhd ™ A4S AAsEE A AREPE
t7]= (29 3-3-37)¢F #Zo] WinCE 7|8ke] 7]
Atk 2009975 dtejEl = UHF o] ez 2 nf
AEE S F Uy HE9EV|E2E WinCE A9
Seb7] Brel §Ith 2Go] F-ARE YRS A AEA

ks Akt

=
A diete® Fgu FAAYd Wik 84 T

o

O 20099 119%™ =ujo] KTE E3f oFo]E(iPhone3Gs)
of FAHWA Fue] AwiEZES] Y]l Warl A
ok 1 o] A7 = WM(Micorosoft Windows Mobile)
Aldo]l tiF-olArt. ofo]Eo] FAIHWHA ool

(19 3-3-37) WinCE 7|4+ 2]t 7] f50o] ol ARESHA XY FASIE o] &3 FA

A

AE Yol WA G pFom A8 S

—_

= Ao
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O ZzwpEEC] T3t (27 3-3-37)¢] 79 Ves 47 FFsA Hduoh
HEAQ 7lso] MiREE S F Ae ZIselth V1€ Hurle vas gpdel &
& BE H|FolA whAbEo] & ghs glojAl EhES iflvh WY AnpEES] A9
EFol AR i 7S o] &34 vim= ge] ouAE §le & oolmx BEAS

3l 2de] g&e ¢tk o]uF 4
ojg HWol7] el 7]Ee WET]eA
& ¢ 899 QRcode® 915 F vt

2

7)o

259 0S8 A8sHG. Sedolsl 9
9 Agel WEl Al A

<m® ﬂ“CWJﬂEﬂH A 25k

= 012}914 —_ 7}Ttﬂ QERZ|NE] <
=

= ERo|EE T uAd AYASTE A
Z WA FAEelH awATE AARY EE

USIM card 42! ol 28-=Z 9 A}

(719 3-3-38) Z=mE:Ze] REID USIM €]3 3 A1 )
O 7]£¢ RFID #ul& guvr]e] 7F4oe] avt

A, 2rtEE] By H WA RFID #rl7]e] dicre] At 2218 RFID USIM-&

o] &3l "W olglrt, SKed & RFID USIMS /I ug 3kgth 20109 % 7ha @ol
B9 A ASe USIMyE wAstsE Aoz 53 2ury] 98-S 8 £ A J9a,
7HA E53 AE9E v g2 g8s = A HAvh

O RFID USIM2] o]&3 89l AXxa = (18 3-3-38)7 21t} 3G o|TEAI o] A}&3)

FE9 USIME A48t FelZ 900Mhz 9l ¢ RFID ¢te|VS A3ttt
O RFID USIM& o] &3t AvlE XS AbgE A9 v A3 njgoz 3y Aato]d
A 2"lS & 4 9l

O AvtEES] AL AAgA7E d3kE 29SS AAFHA AFES § duE Holg
(718 3-3-39)2 SKE#ZA T3 TAEY SZ5 09l “PigDesigner” AU
o)t}
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O RFID USIMS A& &
g7z Aed =

O A 2011 108 302 WAL oM = sl AvtEE ARGATE 23R o] doj

Hrbn wESAT. DA 2dold FE ARE o Fol Aolw FHuje) iR
Zokems AAANA 7 e zoln 20114 el =) Ax FuUlAE e
w8 Sevos FolA APtEE AREAL
la X 7b oF 42%0l ol Ao
S S m oM A g 2ol ar gt
O o)A AWEELS 3]
o Azt Fsfol vt AMEShE
22} 499.0 kKB _,‘:|17]— 0}1/]134- (E/\ O]EE]'
Android 2.2(Froyo)&2 e oo
e el =R Apgs 4 9=
N EER E7E W

ARBHI AN ALEEY|(0) oj2|27|

| Zzge Mo a Qhcode . =0 o

goiold 22 aue : B O L&t oy 7FA9 A

: ArolEA s EEAE
b ARSI ARA T
of Aufjg olfF= WA

A=Y >~ S22 Ao Ao H A&

ST A R A W she dolElE Auh
N&ES AT 5 Al odRe T £ Ak AL BaolHA LY ANGE
2 HeolHE A & glAAN, ojAl= Aste] Bol niyo] thekdk 4y HnjelxE
BalA B 2438 AR5E HEY F Jdv dARZ S ot g

O 2011 3AahdE APANYS A@sEA RFID 26 F-&d A= Ad-S =98 13
9tk 2010 20 =913 RFID USIMS 43k Wilo] S o] Juls] /] @ Ao
otk onl2 A vjeEwd e R Q% FET il USIME 7|Whe = 3t By 54 &
AAbe] FE&H I, Ht dERol=E E91E NFC 7|5 2o2 8 RFID USIM A&
of W& Aofo] AT NFC(HAZ &4 @ Near Field Communication)< o}

o AGNA olHAE MAHA A NEE Fae 0Ae 1I5MIE AEah
CHT TAe Bal AF, BE AE 5o Ut AAARLE BT F e A
At 914714 A4 QEIT. NFCHE A& 71%e] UgAw UHF 098
o] &5 mrlel RFID 7] %] Q445 2 AARelA b

O ool HEA =PF NS B D
A PDA AARE 7E2Foz g vve] BRF
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] olue e e)
ol =
FA wol 2y
1 AHE v}

3-3-40) 5772 RFID 2H7]& ©]&3 g1 ¢17]

29 HEe BUFEslth ot=mo|m o] Age
HID(Human Interface Device) & SPP(Serial Port Profile) =2 &8 5 &3k} o}
o] E AFL HID #alwt x93},

t}. RFID Hz

7hsol AR o (Tag) @t

31

| H 3T T
5 Ak Boe) Ade] UF gwstn vl gl Aol AEel FEA
At gEo] Frh 94 Ae AAF RFID §l19] Fi5 92 UHF 900MHz&

of AbEHAA LI wth e ejze] wjs] AAA7F 2
=
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(719 3-3-41) LH 9 & A3l Bl

(13 3-3-42) F7olA M# 3z RFID ]
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O
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29 3-3-4D0€ LH 09 Agshs goeld au 27 g d7aglel el A8
A B F shpolth AAl el AxE FE FoAxe A8

1 = =
=g e A8 aEsA g3 AAFHOR Fels] Asue B8

2% wolol @ o] molEe Abdol.
wol WAsL E GO E ¥

o1z

(19 3-3-43) 1adEe] A}§-gk RFID Ej 1

O (1% 3-3-43)& AR ATAYe] AH4d w2 ULF telel wiek DNA A2
AHE NEY 2goz FAAHAY.

O (29 3-3-44)2 RFID 2o DNA A= A FHE 71EE A”ES o437 AL7leu)
O (28 3-3-45)2 wE9 Fd RFID B2E AAst= Aoz HAA] g L=

Aol A =il DNA AZAH & 7] E0|

E5 DNA AZ A4 712 o|ug3y

(71¥ 3-3-44) RFID ®HI1E o] z7]o] A"t AR
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O ZAdx AT 24 Aol AdHNF
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(¥ 3-3-7) RFID 8|23z 9 DNA 55 A= #3574
A o)A EE R 5 FILY)2E | #AFEE A
oF 4 2 33 10 430 21 500
I 1 1 2 9 13
A 5 3 35 19 430 21 513
¥ 3-3-8) Alo|HdNFTE=F MAE T5E RFID Bl2d K 2 DNA Agx d3
ozt S RFID Ef O™ E DNA & &
AAGGTTTCCTTCCACCGTGATCAAGGGATCCAOOGGCCAAGGGGCCGGCTTAOOGGAGTCCCTCCRGCTA
D33-92 | D0330920C20080103CDDO00O
GTTCCTGACCO0AGGGCGGGCTGGRGGAGAAAO0CCGGAGCTGAAGOOGGCCTCTTAGGGOOAATT
CAGGTTCOCCTCCCTCAGAATCGGAGGATCCCTTAACCAAGGGACCGGTTTTTCGGGGTTTCTTCGGCAA
D33-94 | D0330940C20080103CDDO000
GTO0CTGGCCCCO0GTGGACTTGGAGGAGEAAGGGEGGEGCCGAAAOOGGCCTCTTAGGGCCAATT
AAGGTTCOCCTCCATTGGAATCAGAGGATCAATTAGTCCAGAGGCTGATTTATTGGAGTTTCTCGGGCTA
D43-28 | D0430280C20080103CDDO000
GTCCCTGGCCO0AGGGEGEGTTGGAGGEGAAAGGGOGGAACCGGAAOOGGCCTTTTGRGGCCAAGT
AAGGTCCOCCTCCCTCOGAATTAAAGGATTAATTAACCCAGAGACTGGTTTTTCGGAGTTTTTTCGGCAA
D43-78 | D0430780C20080104CDDO000
GTCCO0GACCO000GTCGGGTTGGAGGAGGGAGAGGGGAACTGGAAOOGGCCTTTTAGGGCCAAGT
AAGGTTCCCCTCCCOOGTGACCGGAGGATTCATTGGCCAAGGGGCTGGTTTATTGGAGTTTCOCCGGCTT
193-56 | A0930560C20080207CDD0O000
GTTCCCGGCCTTAGTTCCGACTGGAAOOGGGAAAGGCCAACTGGAAOOOOCTCCTTAAGACCAATT
AAGGTTTTTTCCCATCOGGGTCAAGGGGCCCATTAGTCAAGGGACCGGCTTTTTGGGGCCTTTCGRGCTT
Y83-51 | E0830510C20080201CDD0000
GTCCCOGGCCTTAAGTGGGCCOGGEG00GGAAGGGCCGAGCCGGAAQOOOTTTTTTGGGGO0AATT
AAGGTTTTTTCCCCO0GGGGCCAGAGGATCCAGTGRCCAAGGGACCGGTTTTTCGGGGTCTTTTGRGCTT
Y83-53 | E0830530C20080201CDD0000
GTCCCCGGCCTTAGGTGGGCTTGGEG00GGAAGGGOGGAGCCGGAAOOGGCCTCTTAAGGOOAAGT
AAGGTTCOCCTCCATTGGAACCAAGGGATCCCTTAGCCCAGAGACCGGCTTATCGGGGTCTTTTGGGCTA
Y83-58 | E0830580C20080201CDD0000
GTCCCTGGCCCTAATTGGGCTTGGAGCAGGAAGGGGCGAGCCO0AAQ000CTTTTTAGGGOOAAGT
AAGGTTCOCCTCCATCGGAATCAGGGGATCCATTAGCCAAGGGACCGGTTTATTGGGGTCTTTCGGGCTA
Y83-72 | E0830720C20080201CDD0000
TTCCCOGGCCCTAATTCGGCTTGGAGGAGGAAGGGCGGAGCCGAAAO000CCTCTTGRGGO0AATT
AAGGTTTCCTTCCAOOGGGACCAAAAGGCCCATTAACCAAGGGACTGGTTTTCCGGAGCCTCTTGRGCTT
Y83-78 | E0830780C20080201CDD0000
GTCCCCAACCCCAAGGCGBCO0GGAGGRGGAAGGGBGGAACTGGAAOOGGCCTCTTGRGGCCAAGG
AAAGTTTCCTTCCCTCOGGATCAAAAGATCCATTAACCAAGGGACTGATTTTCCGGGGTTTCTCCRGCTT
Y83-85 | E0830850C20080201CDD0000
GTCCCTAACCCCAAGTCCGCCTGGAGCAGGAAGGGCGGAGCCGGAAOO0OCTTCTTAGGGOOAAGT
AAAGTTCCCCTCCOCCGTAATCGGAAGATCCATTAGCCAAGGGACTGATTTATCGGGGTTTCCCGRGCTT
Y83-87 | E0830870C20080201CDD000O
GTCCCTAACCCCAAGTCCBCCTGGAGGRGGGAGGGOGGAGCCGGAAO000CTTCTTAGAAODAAGG
AAGGTCTCCTTCCACCGGGATTGGAAGGCCCATTAACCAAGGGACTGGTTTTCCGGAGCCTCTCGRCCTT
Y83-98 | E0830980C20080201CDD000O
GTCCTTGGCCCCAGTTCGGGTTGGAGGGGGAAGGGCGGAACCGGAAO000CCCCT TAGGGOOAAGG
AAAACCCOCCTCAACCGGAATTGGAAGGCCCAGTGGCCAAGGGATTGGTTTATCGGAGTTTTTCGGGCTT
Y93-39 | E0930390C20080206CDD0000
GTCCCTGGCCCCAATTCGGCTTGGAGCAGGGAGAGGCCAACCGGAAOO0OCCCCTTAGGGOOAATT
AAAGTCCOCCTCCCO0GGGATCAAAGGGCCCAGGGRCCAAGGGACTGGTTTTTTGGAGTTTTTTGGGCTT
Y93-73 | E0930730C20080207CDD0000
TTCCCTGGCCCCAAGTGGGCTTGGAGGEGGAAGGGCCCAACCGGAAOO0OCCTCTTAGGGOOAATT
006GTCCOCCTCCCO0GGAATCAAAAGGCCCAGTAGCCAAGGGACTGGCTTTTTGGAGTCTTTTGGGCTT
Y93-74 | E0930740C20080207CDD0000

GTCCCTGGCCCTAAGTGGGCTTGGGGGGGGAAGGCCCCAACTGGAAOOOOCCTCTTGGGGOOAATT
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AN4d T L0 E(5-value %) S o] &3 =52 YAkx] A

7= 7

L AL ENY L9 o4 w73 R Ay

O FHYAT A dof A= A 7, 5 A7 2ot g35t4 e Fds)
A9k FAA 7 g Agr Az g dE5s @it FHY94AY AREd
‘isotope’S L7209 ‘isos(ZThH)'2t ‘topos(9 ) el A dA E L EA

A7} 2ok o), & B34a gdo] Prh =

el AE 999% ol el AW 1o]A W 0015% BEE A
o A 39 AF5an E4dch AAAL 90
= M AT EBD S o] wA 1

= A
o] FHYAY 2= A% il F4(Sn)H Zol ¥y 1079 YA E JHF

dl
O FYY4E 2 ok F9Y9a9 A THYAE U ey F994E A
AFEH AN WA SHE A @ A Eeldaolvh WA Eeldae] 4]
= ARk kA=), hd FHdre] AN Ao mEl 4o
:

(% 3-4-1) The type of major isotope and major field

The type of major isotope and distribution ratio

Element Major field
(%)

Hydrogen '"H (99.984 / *H (0.016)
Lithium Li (7.52) / "Li (92.48) Geology
Boron B (1898) / "B (81.02)
Carbon 2C (98.89) / C (1.1D) Agriculture/
Nitrogen “N (99.64) / N (0.36) lgiﬁzg
Oxygen 0 (99.98) / 0O 0.02) annonrrmtology
Silicon #Si (92.27) / St (3.05)

Sulfur S (95.02) / S (4.21) Geology
Chlorine ®Cl (75.53) / *'Cl (24.47)
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Solid autosampler

O: pulsed

injection constant flow

He

Water trap

Hein
er sample .
B 3 100mL/min _| T
quartz tube quartz F perchlorate
Comb 1050°C wool  p: GC packed
ombustion & 2 Ref G
( ) Reduction|:: column(115°C) eference Gas

chromium oxide

(650°C) [ @ Injector System

quartz chips —

silvered cobaltous TCD
cobaltic oxide B s
Lo ilica
uartz wool e quartz e silica _I  NUPRO
q wool = capillary isolation valve
IsoPrime
IRMS

(18 3-4-1) Continuous—flow elemental analyzer(EA) system link with isotope ratio
mass spectrometer(IRMS).

O TY9Ao AA=A408] (Natural abundance)= A7 thA Al5Q ULV E EF
2o &9 Hlo sk FjdQl Wol ARE HEE (%)= Yeld= 2E o=

I

2 Abste]l At A2 LAu(SPN)Y A FFEEALS 7] A
(Ng)o]arl, AtAel A dutg oz VSMOW (Vienna Standard Mean Ocean
Water) & ZFE2=Z o] &3ttt 59940 WHol7} 2= onE NS 48 =

515N = [(Rsample - Rstandard)/Rstandard] x 1000

O R& PN/PN+N)o2A, AA Aa9Agd udk PN 914429 vjo]), 9
of s wr] Aie §NE 0%elth AEe] §°Nel Fe] gd A9 &
7] Ny (R=0.3663 N Atom %)H.t} “No| ¥3&5 ¢S onshar, S
= MME}.

0 AXFHLL AALANE T 4B Axel wheh ol %E Ltrh A
29 Hulst sepuRst gon) oF AzsRel AoldA wEsE AL
2

EHINS NS UELEAD A AR AREARLI) 2 A 24w
Uyl % AsE AgAe dnm gass senme] FNEAE

e =30 T +20% = B¥st, 7k BExel §ONgHS +10.0% WA Zre zt= Ao
ZHE o] 3leH|E T Hu

2 waa otk ek oy Felda B4 A&Ee] A48 -
o AFOIR(F7] 501 H)E Bshr] o] &5 3 9lg Bu ohet oY AYE ol &
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skl Ask o] Aabd) da el 7Rl WE A7 o] FoAal girt,
Fau AeeiE AT 1 i vE vl =2 A wkgsto]
04 = 2

Aol A47F 12, 13, 149 37k4 FALAE /AL IE Bas 1 F Added 7Y

Ak FC dvl 2% EA4Ehs Yol 9 bob A= HE e
ol zeloRel &I ) o= WEe] HYAAMoR o] &H = C34=
2 dane®C/C, §°C) e -22 T -330]a, Mgl Eoe Yum
ol B, AFEF, STk e AE C4dETY §°C el -10 T -20

nd
)

RS rie
o

(3 3-4-2) Honey discrimination parameter using 83C value

Honey plant Carbon isotope ratio(%)
Acacia -23.0 ~ -26.1
Rape, Chestnut Blossom -264 ~ -28.0
Sugar -11
Starch syrup, Oligosaccharide -90 ~ -106

mg maad At XEFe] Sol7t dmge) Aust XEe WE o3 449 2
QA oUW S5, GA, B 5 vhE 249 Ak % AAA s A
3 BAYOR BaEdauE o gat

& 59, 557 A} Aol BAEYUAe 613Ce H]Eo] -12.394] -10.

=

Yo H)&LS SD(CHA) -154 ~ -145% 2 e} I, #Ax=
o] §13Ce] H]&LS -288 T -282%.°clH, BAe FAEYY
SD(CH4) -191 ~ -190%, % ' }EF AT}
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(1) A=

e
re
-
2
)

Ir
H
)
off
r>~
e
il
X,
i
L)
(o

B FHEUolA FFRLE =5EGEHWA 227", 4
A 13278)e A REE AFEEST. AW EE EEd £ azeotropic distillation W&
&t FES AT davlE 72T YeaeA 2443t Weste] Wed ARE &
7z 7] (Labconco 7754500, Labconco, Kansas, USA)2] shellol] ¥ i1 22-(20~25°C) oA
S%7] 2% -50°C, &9 10 mTore] 7oz 24A3 54 AxsAL s24H4x § A

T AAEE 20£1°C olglen Z71H A7 3 A2 olet 2.

1.

)

flad

-

(3 3-4-3) Materials for experiments

=4k U
ygdae 14
v} = 1
] 51 1
1) =y 10
7)o 19
27 ¢l 5
T/l Alg 9% i 227 QA Ego} 15
A 36
7ot
4=
o 11
@7t 4
= 1
227 132
A 3694
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RB-DESKICART

(¥ 3-4-2) Import pork from Europe and America

e
-2
-
-9
>
oo

5 B A2 EFAIFO R v Sigmailet Fisher Scientific(USA)
NERE Pistdon, f718me @ AEE FF Na2SO4i= 6500C 52l A 24

A ZF B8 H desiccatorel Al W3k 5 Abg-3F9) ),

FulERe 9 AR Fo $RE B FEA7 Astel vl W), AREH o2
FREG2A FO2 TN FHNE ASAYD SR et AP ANG w9 w
29 AR 10 g& 100mLe] Toluene$ 7Fstol koA 24130 Ful5H shach. of Wy

A
S
B A A&ty on, =FAE EA-IRMSZ 994 82H ¢ 61809 &-values % =
C

(X% 3-4-4) Compare toluene and water of chemical specific quality

MFY BP? sGY sp? sp”
Toluene CqHs 1106 0.87 2.4 0.051
Water 1,0 100 1 9 100

"Molecular formula, 2 Boling point, ¥ Specific gravity, “Solvent polarity, ? Solubility

- 198 -



A g FHE S80S 948 AAS Y] Y AtEFUHe AEs . At

2 ZFebE=7](RE121, Buchi, Switzerland)E AF&3}e] 76 mbar

b 71 EE ksl Al AlETE E4E

120 rpme] £E2 IAAAALH, F5 F Az B2 AWg A
tolueneo| a* &  centrifugal evaporation system = ©]-&3l¢] &

dry ovenoll Al 5AZF AZAIZl & FA3sFe] B4 A
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Sample

Lyophilization =
Dried sample Azeotropic
I distillation
Protein Fat water
e o e
C/°C 13¢/12¢ 180 /160
15N/ 14N

Origin determination

(213 3-4-4). Analytical schem of origin determination of pork used EA/IRMS

<Prepare Sample>  <Slice Sample>  <Azeotropic distillation> ~ <Lyophilization>
-20min- -150 mins - -48 hrs -

<Analysis> <Burning> <Sampling> <Preparation>  .fat extraction>
-10 min - - 10 sec - -7 mins - - 30 mins - -12 hrs -

(Z1¥ 3-4-5) Isotope analysis of pork
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(3 3-4-5) Analysis time for isotope analysis 12C, 15N, 18O, ’H §-value by
EA/IRMS

Process Time

Azeotropic distillation 150 mins Azeotropic apparatus

) Lyophilization 48 hrs Freeze dryer
Preparation )
Fat extraction 12 hrs Soxhlet apparatus
Homogenize 10 mins Homogenizer
Sampling 20 mins 0.1~1.0 mg in capsule
C 10 mins
Analysis H 30 mins
Measure ) EA-IRMS
0] 30 mins
N 10 mins
Total 70 hrs -

¥ 3-4-6). Experimental condition for isotope analysis 12C, BN §-value by
EA/IRMS

Parameters Operating conditions
Combustion furnace 1,050 €
Reduction furnace 650

GC packed column oven 115 ¢
Reference capillary column L=15 m, ILD.(f)=100 mm
Sample capillary column 1=25 m, ILD.(H)=75 mm
Run time 385 sec
He carrier flow 115 ml/min

(3£ 3-4-7) 6—Values of stable isotope standards

Isotope Ratio International reference 6-value
‘D/'H Standard Mean Ocean Water (SMOW) R = 0.0001558
Be/te Pee Dee Belemnite (PDB) R = 0.0112372
PN/MN Atmospheric air (AIR) R = 0.0036765
®0/°0 Standard Mean Ocean Water (SMOW) R = 0.0020052
Hs/7s Canyon Diablo Triolite (CDT) R = 0.0450045
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(3) C, N(8C & 8"N) H9¢4 nu& B4

A-&L A~EA 7] (Automated elemental analyzer, Eurovector 3000 Series)E continuius
flow-through inlet system-isotope ratio mass spectrometer(CF-IRMS, Isoprime)®l] -2
A A ARG T =5 BaEdds vE 242 EA/IRMS #47]718 AR&ste] 4
3ttt EA/IRMS &4 %718 3 59 Zo] Combustion furnace <%+ 1,0600C= 3} a1,
Reduction furnace <%+ 650C = 32, GC packed column ovens- 115C= A3}
At Columne Reference capillary columns L=15 m, LD.(f)=100 mm, Sample
caoillary column= L=25 m, LD.(H)=75 mmo. = A3} Run times 385sec® 313
oW, carrier gasv heliume AF&3Y] 52 115 mL/min® 2 3} v}

TAFAIZ] 2K BAFAoE °F 01 mgd N #40]3= °F 1 mg tin capsuled] il
bzl HlW3lo] x%dAE-4 7] (Automated elemental analyzer, Eurovector 3000 Series)
of Ha AR 9 2o 2EE 747 1,0500TC % 650TE 3t f7=& & AaA
g sk CO29F N29| gasE dF(He)s F=7|AE AREste] EA/IRMSH 9} 5t

5
k-
o BtAhel A A EUA ME EAEYET. THYUA B4 AMEE tin capsule

o

silver capsule2 EuroVector(Milan, Italy) 258 T943 o, ¥4 Algd 7pA2E &

B2 gl

o

2

H
T & 99.999% olate] i E VFAE AFESIT =89
& e A4 ¥FE5 4 (International standard matercial)el] thdl Az 2] v g 3k HYE
A& 2 Btste] § 7|22 Z7]38F9

(ampley 1y 1000

Rstd
R:(IBC/IZC)’ (15N/13N)

Delta %o

oluf A3 HFEAL FAREE 7|+EZZ PDB(Pee Dee Belmnnite)E AF&3F3 S
o, AA EAdE IAEA <5 ZFE A& IAEA CH-6(sucrose, §°C=-104+0.2%)< %
TEAR 3o FA9a9 VLS Sk AAE TEELS GAZE VTEHEE O
7l Ahk air NoE AMEEGom, AA B4dde= IAEA  Q1E BEEHE

TIAEA-N1(ammonium sulfate, 6°N=+0.4+0.2%)< ZTZEA=Z 3o T9Ur9 HLES
Tatgrl. BAe]l AL 93] reference AR urea?t glutamate® AR89 3, §7C
BAde 1% 3-4-63 7o urea oF 0.2 mg, glutamate F 0.1mge AF&3F9t) VN

Ao I8 3-4-7% 29] urea °F 0.2 mg, glutamate °f 0.5 mgS AH&3F ok
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K-51 6°C(0.1 mg)
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(1% 3-4-6) 6”C values analysis graph
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K-51 6"N(1 mg)

S-52 6°N(I mg)

& K.
5 Lot
o e
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- 3
0 fi 1
m m
- a0
- a
Lo o
- ax
m ax
= 2
® 2 - 8 % ! o s =
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(1% 3-4-7) 6°N values analysis graph
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2. FALLHE

EEE]

i

7F & 9994 ¥E  (6C value %) ¥4

O A& #FFA H=Z Cs C, 283t CAMl(crassulacean acid metabolism)2) & o] &

O

O

RBA =4 el A AP, Al ol A3 @7 sl s v EHda
B 27 vetdd. 53 334 S ste AEe A% o Aolrt FEHAEY o
© WA Aol A A 12308 Zhe g4 A7 139 vart o g4 vkE
g, A=A Wlli= Z

o
AeFe 138 285 g4t 1o v Wol IEsHA o HE *
CO29] 8C values®.r} 1] & zke zbA Hr}

X
=
=2
>
rir
=
N
off T

v
Y

h=]
374 Foz R HiEd olE w3 bzt e §YC valuess 247 @k CidE
o] A AFAd HAA 7] T CO.7t 589 ribulose-biphosphateo] £]a] 2+
9] C3 FEle] PGA(phosphoglyceric acid)7} 4=, §YC values< —24~—32%:%

etk EAY HERE ¥, 94, okl 2e FaEel L¥Hh CAEY 4

dicarboxylic acid 7d 2ol 4] COs+= phosphoenolpyruvate carboxylase®l] 23] C,&} H%
o] Ho FH#EHEE 749 WA COE F#F % w3, o] CO.E rubisco™ 2
328 st A @l olw §YC valuese -10~-19% < ztow F= Ao 719
Aol tgAoly Y, &5, ARG Eol &k

Co 5L C3 A& vlwste] FH PCrl 480, CAM 229 4% o F A&
o] F3F FYE Hold, §C valuesE -12~-30% S zreth wabad BEo] 4 sE
Cy AE3 C, 219 §%C values’t £ §VC valuesel] Wkl ® ),

At A 719) 6YC valued A -1964 = 078 = Fbie FrE A o] -2393

+ 111 Buk of 4% ¥, HUttE A ofwlg7t x| He] -1583 + 0.82 Hrd= of
4% 2 Fha dERlol Al wE ZolE AT & U
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(% 3-4-8) 6°C value of domestic pork

Origin 82C value (%) Origin 8°C value (%) Origin 8°C value (%)
Korea 1 -18.77 Korea 21 -19.45 Korea 41 -18.20
Korea 2 -17.64 Korea 22 -18.46 Korea 42 -20.38
Korea 3 -18.43 Korea 23 -17.79 Korea 43 -18.86
Korea 4 -20.73 Korea 24 -18.41 Korea 44 -18.44
Korea 5 -17.81 Korea 25 -17.66 Korea 45 -19.83
Korea 6 -19.84 Korea 26 -19.51 Korea 46 -20.65
Korea 7 -19.85 Korea 27 -18.55 Korea 47 -17.89
Korea 8 -18.23 Korea 28 -19.56 Korea 48 -18.73
Korea 9 -18.32 Korea 29 -19.36 Korea 49 -20.21
Korea 10 -18.40 Korea 30 -18.00 Korea 50 -19.51
Korea 11 -20.84 Korea 31 -18.81 Korea 51 -19.70
Korea 12 -17.97 Korea 32 -17.96 Korea 52 -19.78
Korea 13 -17.51 Korea 33 -19.18 Korea 53 -20.43
Korea 14 -20.5 Korea 34 -18.86 Korea 54 -18.55
Korea 15 -21.03 Korea 35 -18.56 Korea 55 -19.75
Korea 16 -20.21 Korea 36 -19.68 Korea 56 -20.40
Korea 17 -19.23 Korea 37 -17.77 Korea 57 -19.23
Korea 18 -21.52 Korea 38 -19.58 Korea 58 -20.02
Korea 19 -20.05 Korea 39 -19.12 Korea 59 -18.66
Korea 20 -19.74 Korea 40 -20.37 Korea 60 -19.71
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(3% 3-4-8) Continue

Origin 8°C value (%) Origin 8°C value (%) Origin 8°C value (%)
Korea 61 -20.29 Korea 81 -20.02 Korea 101 -19.74
Korea 62 -18.56 Korea 82 -19.61 Korea 102 -20.30
Korea 63 -17.54 Korea 83 -19.66 Korea 103 -20.42
Korea 64 -18.69 Korea 84 -18.64 Korea 104 -19.62
Korea 65 -19.21 Korea 85 -17.56 Korea 105 -20.56
Korea 66 -19.47 Korea 86 -19.05 Korea 106 -19.87
Korea 67 -20.57 Korea 87 -19.17 Korea 107 -19.08
Korea 68 -19.30 Korea 88 -18.66 Korea 108 -19.96
Korea 69 -19.25 Korea 89 -20.17 Korea 109 -21.06
Korea 70 -19.00 Korea 90 -20.48 Korea 110 -19.71
Korea 71 -19.89 Korea 91 -20.03 Korea 111 -21.21
Korea 72 -18.67 Korea 92 -18.38 Korea 112 -19.42
Korea 73 -20.40 Korea 93 -20.32 Korea 113 -19.32
Korea 74 -18.45 Korea 94 -20.73 Korea 114 -19.36
Korea 75 -19.27 Korea 95 -20.11 Korea 115 -20.15
Korea 76 -18.86 Korea 96 -19.38 Korea 116 -20.53
Korea 77 -19.46 Korea 97 -20.65 Korea 117 -21.02
Korea 78 -19.90 Korea 98 -18.78 Korea 118 -20.18
Korea 79 -18.67 Korea 99 -20.89 Korea 119 -19.84
Korea 80 -19.90 Korea 100 -20.38 Korea 120 -20.81
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(3% 3-4-8) Continue

Origin 8°C value (%) Origin 8°C value (%) Origin 8°C value (%)
Korea 121 -18.36 Korea 141 -18.55 Korea 161 -20.07
Korea 122 -19.41 Korea 142 -20.34 Korea 162 -20.00
Korea 123 -19.77 Korea 143 -20.09 Korea 163 -20.01
Korea 124 -19.74 Korea 144 -19.73 Korea 164 -20.06
Korea 125 -20.41 Korea 145 -20.10 Korea 165 -19.96
Korea 126 -19.62 Korea 146 -19.67 Korea 166 -19.84
Korea 127 -19.04 Korea 147 -20.01 Korea 167 -20.58
Korea 128 -20.32 Korea 148 -20.17 Korea 168 -20.08
Korea 129 -18.79 Korea 149 -19.84 Korea 169 -19.91
Korea 130 -19.71 Korea 150 -20.12 Korea 170 -20.01
Korea 131 -19.90 Korea 151 -20.24 Korea 171 -19.93
Korea 132 -19.74 Korea 152 -20.31 Korea 172 -20.14
Korea 133 -18.27 Korea 153 -20.01 Korea 173 -20.02
Korea 134 -19.72 Korea 154 -19.91 Korea 174 -20.09
Korea 135 -21.37 Korea 155 -20.14 Korea 175 -20.12
Korea 136 -19.36 Korea 156 -20.45 Korea 176 -19.94
Korea 137 -20.12 Korea 157 -20.00 Korea 177 -19.66
Korea 138 -18.80 Korea 158 -20.12 Korea 178 -20.24
Korea 139 -19.30 Korea 159 -20.10 Korea 179 -19.98
Korea 140 -20.02 Korea 160 -20.05 Korea 180 -19.98
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(3% 3-4-8) Continue

Origin 8°C value (%) Origin 8°C value (%) Origin 8°C value (%)
Korea 181 -19.89 Korea 201 -19.94 Korea 221 -19.00
Korea 182 -20.22 Korea 202 -20.14 Korea 222 -19.39
Korea 183 -19.78 Korea 203 -19.92 Korea 223 -19.32
Korea 184 -19.74 Korea 204 -19.87 Korea 224 -19.11
Korea 185 -20.16 Korea 205 -20.07 Korea 225 -19.21
Korea 186 -20.06 Korea 206 -19.79 Korea 226 -19.16
Korea 187 -20.23 Korea 207 -19.92 Korea 227 -19.29
Korea 188 -19.61 Korea 208 -19.83
Korea 189 -19.97 Korea 209 -19.78
Korea 190 -19.84 Korea 210 -19.71
Korea 191 -20.12 Korea 211 -19.78
Korea 192 -20.21 Korea 212 -19.89
Korea 193 -20.09 Korea 213 -19.87
Korea 194 -20.14 Korea 214 -19.91
Korea 195 -19.99 Korea 215 -20.05
Korea 196 -19.92 Korea 216 -21.01
Korea 197 -20.08 Korea 217 -19.78
Korea 198 -19.90 Korea 218 -20.08
Korea 199 -20.16 Korea 219 -19.38
Korea 200 -20.26 Korea 220 -19.50
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(% 3-4-9). 6°C value of import pork

Origin §C value (%) Origin &BC value (%) Origin &BC value (%)

netherlandsl -25.83 Belgium7 -23.08 Austria3 -24.31
netherlands2 -22.98 Belgium8 -23.12 Austria4 -23.17
netherlands3 -26.43 Belgium9 -24.16 Austriab -22.16
netherlands4 -23.88 Belgium10 -23.68 Austria6 -24.63
netherlands5 -24.24 Belgium11 -23.37 Austria7 -2341
netherlands6 -25.44 Belgium12 -23.56 Austria8 -23.19
netherlands7 -25.11 Belgium13 -25.40 Austria9 -23.99
netherlands8 -23.97 Belgium14 -24.67 AustrialO -24.71
netherlands9 -23.71 Belgium15 -25.12 Austriall -22.42
netherlands10 -23.93 Belgium16 -24.24 Austrial?2 -23.32
netherlands1l -25.24 Belgium17 -23.79 Austrial3 -23.84
netherlands12 -25.51 Belgium18 -24.22 Austrial4 -25.47
netherlands13 -25.41 Belgium19 -24.43 Austrialb -25.29
netherlands14 -25.41 Spainl -22.84 Poland1 -23.67
Belgium1 -24.14 Spain?2 -22.22 Poland?2 -22.18
Belgium?2 -23.64 Spain3 -23.14 Poland3 -24.96
Belgium3 -22.53 Spain4 -23.97 Poland4 -24.79
Belgium4 -23.56 Spainb -25.03 Polandb -23.03
Belgium5 -24.66 Austrial -24.83 Poland6 -21.94
Belgiumé -24.30 Austria2 -23.76 Poland7 -24.76
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(3% 3-4-9) Continue

Origin 8°C value (%) Origin 8°C value (%) Origin 8°C value (%)
Poland8 -26.05 Canada3 -21.99 Chile5 -16.94
Poland9 -24.84 Canada4 -22.06 Chile6 -16.28
Francel -24.68 Canadab -24.30 Chile7 -16.43
France?2 -24.76 Canada6 -22.71 Chile8 -14.82
France3d -23.46 Canada’7 -24.02 Chile9 -15.80
France4 -24.91 Mexicol -15.64 Chile10 -15.64
Franceb -22.16 USA1 -14.34 Chilell -16.19
France6 -24.55 USAZ2 -15.75 Chilel2 -15.00
France? -25.08 USA3 -14.70 Chile13 -16.64
France8 -25.31 USA4 -16.28 Chile14 -16.29
France9 -23.38 USA5 -16.99 Chile15 -15.53
FrancelO -23.05 USA6 -13.65 Chile16 -15.40
Francell -21.78 USA7 -16.11 Chilel7 -15.69
Hungary1l -21.97 USAS -15.06 Chile18 -15.53
Hungary?2 -22.51 USA9 -15.47 Chilel9 -16.84
Hungary3 -22.90 USA10 -15.36 Chile20 -16.28
Hungary4 -25.07 Chilel -15.94 Chile21 -16.97
Germany -23.75 Chile2 -15.82 Chile22 -15.99
Canadal —-22.42 Chile3 -15.27 Chile23 -15.29
CanadaZ -22.58 Chile4 -15.41 Chile24 -15.41
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(3% 3-4-9) Continue

Origin 8°C value (%) Origin 8°C value (%) Origin 8°C value (%)
Chile25 -16.38
Chile26 -16.52
Chile27 -16.42
Chile28 -15.65
Chile29 -16.38
Chile30 -16.18
Chile31 -16.92
Chile32 -16.22
Chile33 -16.47
Chile34 -17.14
Chile35 -16.21
Chile36 -13.16

5°C Value (%)

(718 3-4-8) Geographical pattern of §“C value(%,)
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(% 3-4-10) 8N value of domestic pork

Origin 8N value (%) Origin 8N value (%) Origin 8N value (%)
Korea 1 4.36 Korea 21 3.76 Korea 41 4.01
Korea 2 3.27 Korea 22 3.61 Korea 42 3.43
Korea 3 3.52 Korea 23 3.94 Korea 43 2.93
Korea 4 3.70 Korea 24 4.56 Korea 44 3.04
Korea 5 5.22 Korea 25 4.64 Korea 45 3.25
Korea 6 4.21 Korea 26 3.65 Korea 46 3.77
Korea 7 2.87 Korea 27 4.21 Korea 47 3.68
Korea 8 3.96 Korea 28 4.15 Korea 48 3.23
Korea 9 3.24 Korea 29 3.15 Korea 49 4.11
Korea 10 3.70 Korea 30 3.92 Korea 50 3.16
Korea 11 3.51 Korea 31 2.92 Korea 51 2.21
Korea 12 2.03 Korea 32 3.80 Korea 52 4.18
Korea 13 2.94 Korea 33 3.10 Korea 53 3.92
Korea 14 3.75 Korea 34 3.98 Korea 54 3.41
Korea 15 4.47 Korea 35 3.95 Korea 55 4.32
Korea 16 4.20 Korea 36 4.89 Korea 56 3.84
Korea 17 3.59 Korea 37 4.98 Korea 57 3.90
Korea 18 3.98 Korea 38 4.19 Korea 58 3.65
Korea 19 5.20 Korea 39 3.18 Korea 59 3.22
Korea 20 3.11 Korea 40 3.75 Korea 60 3.19

- 214 -



(3% 3-4-10) Continue

Origin SN value (%) Origin 5N value (%) Origin 5N value (%)
Korea 61 3.86 Korea 81 3.65 Korea 101 3.32
Korea 62 3.81 Korea 82 3.78 Korea 102 3.99
Korea 63 3.40 Korea 83 4.30 Korea 103 3.36
Korea 64 3.23 Korea 84 3.87 Korea 104 3.67
Korea 65 3.52 Korea 85 3.32 Korea 105 3.27
Korea 66 4.61 Korea 86 3.60 Korea 106 4.06
Korea 67 3.14 Korea 87 3.72 Korea 107 3.92
Korea 68 3.46 Korea 88 3.55 Korea 108 3.37
Korea 69 3.47 Korea 89 3.21 Korea 109 3.68
Korea 70 3.72 Korea 90 4.45 Korea 110 3.48
Korea 71 3.30 Korea 91 3.79 Korea 111 3.78
Korea 72 4.01 Korea 92 3.64 Korea 112 3.69
Korea 73 5.50 Korea 93 4.28 Korea 113 4.13
Korea 74 4.25 Korea 94 3.44 Korea 114 3.85
Korea 75 3.67 Korea 95 3.66 Korea 115 4.43
Korea 76 3.49 Korea 96 3.98 Korea 116 3.92
Korea 77 3.63 Korea 97 3.92 Korea 117 5.49
Korea 78 3.71 Korea 98 4.24 Korea 118 4.07
Korea 79 4.32 Korea 99 3.52 Korea 119 3.74
Korea 80 3.18 Korea 100 3.42 Korea 120 5.87
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(3% 3-4-10) Continue

Origin 8N value (%) Origin 8N value (%) Origin 8N value (%)
Korea 121 4.94 Korea 141 3.29 Korea 161 3.42
Korea 122 4.22 Korea 142 3.53 Korea 162 3.92
Korea 123 5.58 Korea 143 3.57 Korea 163 3.61
Korea 124 3.46 Korea 144 3.59 Korea 164 3.76
Korea 125 6.09 Korea 145 3.65 Korea 165 3.80
Korea 126 4.16 Korea 146 5.25 Korea 166 3.71
Korea 127 4.22 Korea 147 3.76 Korea 167 3.53
Korea 128 2.67 Korea 148 3.55 Korea 168 2.75
Korea 129 4.25 Korea 149 3.60 Korea 169 3.62
Korea 130 3.37 Korea 150 3.69 Korea 170 3.45
Korea 131 3.09 Korea 151 3.66 Korea 171 3.97
Korea 132 3.59 Korea 152 3.56 Korea 172 3.30
Korea 133 4.47 Korea 153 3.53 Korea 173 3.32
Korea 134 5.35 Korea 154 3.76 Korea 174 3.64
Korea 135 5.02 Korea 155 3.69 Korea 175 3.55
Korea 136 4.21 Korea 156 3.92 Korea 176 3.77
Korea 137 5.15 Korea 157 3.48 Korea 177 3.10
Korea 138 3.64 Korea 158 3.95 Korea 178 4.03
Korea 139 3.64 Korea 159 3.64 Korea 179 3.47
Korea 140 3.18 Korea 160 3.93 Korea 180 3.54
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(3% 3-4-10) Continue

Origin SN value (%) Origin 5N value (%) Origin 5N value (%)
Korea 181 3.55 Korea 201 3.49 Korea 221 3.35
Korea 182 3.33 Korea 202 3.33 Korea 222 3.37
Korea 183 3.87 Korea 203 3.27 Korea 223 3.35
Korea 184 3.58 Korea 204 3.32 Korea 224 3.14
Korea 185 3.52 Korea 205 3.24 Korea 225 2.87
Korea 186 3.61 Korea 206 3.24 Korea 226 2.97
Korea 187 2.86 Korea 207 3.50 Korea 227 3.18
Korea 188 3.70 Korea 208 3.19
Korea 189 3.38 Korea 209 3.34
Korea 190 3.69 Korea 210 3.60
Korea 191 3.82 Korea 211 3.34
Korea 192 3.16 Korea 212 3.76
Korea 193 3.30 Korea 213 3.43
Korea 194 3.65 Korea 214 2.93
Korea 195 3.12 Korea 215 3.28
Korea 196 3.45 Korea 216 3.51
Korea 197 3.23 Korea 217 3.33
Korea 198 3.22 Korea 218 3.03
Korea 199 3.53 Korea 219 3.03
Korea 200 3.29 Korea 220 3.26
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(% 3-4-11) 8“C value of import pork

Origin 5°N value ( % Origin 5°N value ( % Origin 5°N value ( %
netherlands1 446 Belgium?7 469 Austria3 453
netherlands?2 478 Belgium8 485 Austriad 416
netherlands3 4.09 Belgium9 401 Austriad 475
netherlands4 444 Belgiuml10 2.78 Austriab 397
netherlandsb 431 Belgiuml1 3.85 Austria7 397
netherlands6 452 Belgiuml2 442 Austria8 294
netherlands7 416 Belgium13 3.79 Austria9 491
netherlands8 4.36 Belgium14 4.47 Austrial0 4.67
netherlands9 451 Belgiuml15 4.68 Austriall 4.63
netherlands10 5.38 Belgiuml6 371 Austrial?2 466
netherlandsl1 478 Belgiuml7 2.68 Austrial3 451
netherlands12 422 Belgium18 3.98 Austriald 413
netherlands13 3.37 Belgium19 470 Austrialb 518
netherlands14 442 Spainl 479 Polandl 425

Belgiuml 475 Spain2 4.69 Poland? 3.39
Belgium?2 497 Spain3 4.28 Poland3 461
Belgium3 492 Spaind 4.68 Poland4 4.36
Belgium4 469 Spainb 498 Polandb 408
Belgiumb 3.90 Austrial 4.02 Poland6 452
Belgium6 4.23 Austria2 458 Poland? 6.54
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(3£ 3-4-11) Continue

Origin 8N value (%) Origin 8N value (%) Origin 8N value (%)
Poland8 4.68 Canada3 4.97 Chileb5 4.69
Poland9 4.90 Canada4 5.59 Chile6 5.02
Francel 5.67 Canadab 5.33 Chile7 2.97
France?2 5.19 Canada6 5.13 Chile8 5.66
France3d 5.31 Canada7 6.11 Chile9 4.52
France4 4.74 Mexicol 3.75 Chile10 4.32
Franceb 4.67 USA1 5.14 Chilell 3.7
France6 5.23 USAZ 4.87 Chile12 4.4
France7 5.32 USA3 4.85 Chilel13 4.54
France8 5.33 USA4 5.33 Chile14 4.15
France9 4.55 USA5 4.75 Chile15 4.45
FrancelO 4.26 USA6 5.01 Chilel6 5.84
Francell 3.33 USA7 4.48 Chilel7 4.84
Hungary1l 4.52 USAS 5.37 Chile18 5.24
Hungary?2 5.16 USA9 3.93 Chile19 3.92
Hungary3 3.51 USA10 4.36 Chile20 3.82
Hungary4 4.01 Chilel 5.00 Chile21 4.54
Germany 4.24 Chile2 4.58 Chile22 3.82
Canadal 6.18 Chile3 4.15 Chile23 6.13
Canada?2 6.27 Chile4 5.09 Chile24 3.99
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(3£ 3-4-11) Continue

Origin 8N value (%) Origin 8N value (%) Origin 8N value (%)

Chile25 4.61
Chile26 4.86
Chile27 4.36
Chile28 5.92
Chile29 4.78
Chile30 5.14
Chile31 4.94
Chile32 3.96
Chile33 4.81
Chile34 4.65
Chile35 3.60
Chile36 5.34

5°N Value (%)

(718 3-4-9) Geographical pattern of 8N value
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(¥ 3-4-10) 2-Dimentional graph of geographical pattern of §BC & SN value
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(3% 3-4-12) Isotope ratio(8§ value %) of domestic and import pork

Origin No §°C value (%) SN value (%) &H value (%) 50 value (%)
1 -17.64 3.27 -44.67 -7.49
2 -19.85 2.87 -66.11 -8.63
3 -20.21 4.2.0 -41.13 -5.21
4 -19.74 3.11 -47.75 -5.32
Korea
5) -17.77 4.89 -45.30 -6.43
6 -20.37 3.75 -43.01 -5.14
7 -18.86 2.93 -42.23 -5.75
8 -18.44 3.04 -33.97 -4.36
1 -15.94 5.00 -40.74 -7.71
2 -15.82 4.58 -47.25 -7.94
3 -16.94 4.69 -31.84 -7.02
4 -16.28 5.02 -43.42 -7.69
5 -16.43 2.97 -38.66 =7.97
6 -15.8 4.52 -71.81 -8.88
7 -16.19 3.70 -76.58 -10.06
8 -16.64 4.54 -37.49 -0.58
Chile
9 -16.29 4.15 -44.89 =7.74
10 -16.84 3.92 -46.34 -7.26
11 -16.28 3.82 -68.06 -9.60
12 -16.97 4.54 -86.62 -10.68
13 -15.99 3.82 -58.81 -8.85
14 -16.38 4.61 -74.43 -12.06
15 -16.52 4.86 -36.12 -4.08
16 -16.42 4.36 -22.34 -3.86
1 -14.34 5.14 -47.58 -8.33
2 -14.7 4.85 -34.83 -6.23
USA 3 -14.7 4.85 -40.48 -7.91
4 -16.28 5.33 -30.58 -6.95
5) -16.99 4.75 -6.32 -2.44
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(3% 3-4-12) Continue

Origin No &BC value (%) 8N value (%) &§H value (%) 80 value (%)
1 -24.14 4.75 -27.82 -4.72
2 -23.64 4.97 -26.77 -5.55
3 -22.53 4.92 -25.30 -4.59
4 -23.56 4.69 -18.41 -2.89
Belgium 5 -23.08 4.69 -30.86 -6.06
6 -23.12 4.85 -29.48 -4.48
7 -24.16 4.01 -17.55 -2.43
8 -23.68 2.78 -63.71 -11.84
9 -23.37 3.85 -11.25 0.16
1 -21.97 4.52 -42.21 -7.16
2 -21.21 4.94 -44.62 -7.19
Hungary 3 -22.51 5.16 -57.78 =7.77
4 -21.61 5.24 -25.50 -4.47
5 -22.90 3.51 -64.24 -8.65
1 -21.00 5.70 -26.24 -6.98
France
2 -22.16 4.67 -25.42 -6.31
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(z193-4-12) 2-Dimentional graph of geographical pattern of §BC & §°H value
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(¥ 3-4-13) 2-Dimentional graph of geographical pattern of §BC & §%0 value
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(¥ 3-4-14) 2-Dimentional graph of geographical pattern of SN & §°H value
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(¥ 3-4-15) 2-Dimentional graph of geographical pattern of SN & §%0 value
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(¥ 3-4-16) 2-Dimentional graph of geographical pattern of §H & §%0 value
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Iris Data (red=setosa,green=versicolor,blue=virginica)
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@ koreal1 Korea Korea -20.84 2ty SHEER
12 koreat 2 Korea Korea -17.97 203 SHEEE
[ koreal 3 Kaorea Kaorea -17.51 2.04 SHESE
[DE! koreald Korea Korea -204 3.78 SHEER
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(1) <dEE A=

it e}
# oid: INTEGER
@ OFHIFERS
& OIS VARCHAR(100)
& [CIHIZZ01Z: VARCHAR(S0)
3 TR FKIndexi

< OFFIOIERS_THIEHEOHICI

_IF2EF0MICI: INTEGER (FK)

il e
¥ id: INTEGER

Rel_01

[ ErgiOi
o OPH391:
o OHEAER:

DR MRS
P IFZERIOHICI: INTEGER
2: VARCHAR(255)

DOHACYE
# gid: INTEGER
@ OIATFUER
& OIS VARCHAR(L0D)
& CIHIZZ0|S: VARCHAR(S0)
|3 TIHLES FRindex!

< DI ERS_TFEEROI0IC

_IFEFOHOICT: INTEGER (FK)

Rel02

INTEGER
VARCHAR(100)

Rel_03 ZOEA
Rel 04 &  id: INTEGER
0 % DM IFZERY _DFEROMIICI: INTEGER (FK)

< OAHTFEERE

_IFZEFUOFDIC: INTEGER (FK)

% OFADIZ: VARCHAR(50)
% O3 71: INTEGER
@ @': VARCHAR(20)
& MICH: VARCHAR(20)
& =7 VARCHAR(100)
% TE: VARCHAR(100)
< MYk VARCHAR(S0)
< M1: CHAR(2)
@ ... CHAR(2)
& M400: CHAR(2)
& 2HH: VARCHAR(255)
3 DA _FKIndex!

<% DPHIFEERE_DFEERZO0MICI

& OIFH012: VARCHAR(S0)
& DA 321: INTEGER
& g VARCHAR(20)
% MICH: VARCHAR(20)
% =T VARCHAR(100)
& ZT: VARCHAR(100)
@ M9} VARCHAR(S0)
@ ML: CHAR(2)
@ ... CHAR(2)
% M400: CHAR(2)
< &HEH: VARCHAR(255)
3 &IFH_FKindex]
@ OFAIHE ER_IHFEERSOHIC]

o lat=a} ol -
\7 radio_id: INTEGER
EE: VARCHAR(255)
@ ua} VARCHAR(255)
& T1B: VARCHAR(255)
% (3L DOUBLE
% Nzt DOUBLE
@ HZf: DOUBLE
@ : DOUBLE

& MBEIY: VARCHAR(255)
< 0124: CHAR(1)
& [I0IE &2 VARCHAR(255)

(2) <lEE 2

BNASS U ATEME -
¢ radio_id: INTEGER

% TE: VARCHAR(255)
& LI2k: VARCHAR(255)
% E: VARCHAR(255)
% C2t: DOUBLE

% NZ': DOUBLE

% HZ!: DOUBLE

% OZf: DOUBLE

& ZEHEHMT: DOUBLE
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No. A=A &34 Bl Zo] | Key
1 gid FepASE e dHHS integer P
U]— 7% 1l o1 ol Tl o .
2 Q}L}?j‘o} OTE]J} = ot A g AELY ololT integer FK
3 Aol & dY gL HHoE varchar 100
4 guAdHol & tu]glo]Eo AHolE varchar 50
O ZlwutA 3| ¢
No. £ 44 B Zo] | Key
1 gid HulASE e dEHS integer P
u]'iqlq'oE] ?:}_Iq'o i} @) ol olo i
2 £} o} o] T nl A g L e} ool integer FK
3 AP ol & dY gL HHoE varchar | 100
4 tHZ Yol & Hulg ol &9 HHOE varchar 50
O whA I ES]

No. 49 &34 B Aol | Key
1 vl JEe}¢J ool g d el olelt integer P
2 El Yol & g dEetol g ol & varchar | 255
3 vl 7 =2 7] kA 9 =4 integer
4 ul A e} ¢ nlA o] el varchar 100

O ZlwtA

No. £ 44 EF Aol | Key

1 id ArlA dHEvE integer P

3l Ol ol 1l ol .

2 PAAGHESIEH | o samae 999 | integer FK
3 nl 7 o] nl7 o] o] & varchar 50

4 vl 7 =2 7] A9 & integer

5 AE kA Al varchar 20

6 A T al A AT varchar 20

7 =34 A Ve TF varchar 100

8 Z A nlA o] x A varchar 100

9 A At ) A A AAGH varchar 50

10 M1 A 1 char 2
11 M400 ak# 400 char 2
12 3l ntA S AElE FE A varchar 255
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No. &= &34 B} Aol | Key
1 id ArlA dHEvE integer P
7l o] 1 wlo
2 PIASHESTEH | oA savge 9w | integer FK
3 nlA o] & a7 o] o & varchar 50
4 ul A =2 7] nlA o] 4 integer
5 AE kA Al varchar 20
6 A T alA Al varchar 20
7 =34 A7 Ve FF varchar 100
8 Z A nlA o] F A varchar 100
9 g ntA A IR varchar 50
10 M1 A 1 char 2
11 M400 77 400 char 2
12 3l oA o] HElE T A varchar 255
O g sAda
No. I 547 erel | 2ol | Key
1 radio_id HALA 994 dEHS integer P
2 Z 2 FZ= 23 varchar 255
3 vz FZ237 gt varchar 255
4 % = varchar 255
5 Czk C 92427k double
6 NZk N 43 double
7 H3k H 943 double
8 O3k O @47k double
9 A ZEY Aol FHE varchar 255
10 o & |8 &5 char 1
11 Ho]H A~ HolH 7l AAERZ AR varchar 255
O YL ZTRAE
No. £ 44 EF ZAo] | Key
3 T 9o hv 3
1 radio_id e R eReAs integer P
2 Z 2 FZ Z3 varchar 255
3 vz} F=3 g varchar 255
4 = I8 varchar 255
5 C3k cg4 7+ double
6 Nzt NH A 3k double
7 Hzk HHY A 3k double
8 O%k 094 F double
9 ZTREAEHS ZTRAE HS int
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. 284 dolejHlo]x dA

(1) <EE A=

| GENEMARKER _HEADER ¥ | GENEMARKER_HEADER_BACKUP v | GENEMARKER BACKUP v
GdINT ‘ gidINT idINT
column_name VARCHAR{100) ‘ column_name Y ARCHAR(100) column_size INT
db_column_name VARCHAR(50) db_column_name VARCHAR (50) marker_name VARCHAR(50)
@ file_type id INT | @ file_type id INT sex VARCHAR(20)
> gen VARCHAR(20)
v v farme VARCHAR (100)
| } marker_source VARCHAR(100)
} | 4 organization VARCHAR( 100}
___________ “‘ \F_ - reate_date VARCHAR(S0)
| | M1CHAR(2)
i < CHRQ)
| MARKER_FILE_TYPE ¥ M400 CHAR(Z)
file_type_id INT ‘ state VARCHAR(255)
tpe nameVARCHAR(SS) | 5 fle_type_id INT
marker_size INT
marker_tpe VRGHAR(100) [FT T T T T TS
v »
] GENEMARKER v
idINT
column_siz INT
marker_name VARCHAR(50)
] RADIOACTIVE_ELEMENT Y RADIOACTVE PROTECT ¥ g Y*RWAR(rl”)
rado_jd INT e gen VARCHAR(20)
i (255) el ferm & VARCHAR(100)
e RCHAR, orgin VARCHAR(255) ;
country VARCHAR(255) iy VRE25] markﬂ_znurf;z»;l:: :ﬂ( Dtsﬂ
ngroup VARCHAR(2559) noroup VARGHAR(255) urga;\lz :VAR%\WW)
c_vdue DOUBLE ¢ vaue DOUBLE ;“;BCH;:’Z) {
n_vaue DOUBLE n_vaue DOLBLE CHAR’\Z
h_vlue DOUBLE hvlbe DOBLE L)’
o_vadue DOUBLE o vl DOURLE M400 CHAR(Z)
sample_type VARCHAR(255) oo INT state VARCHAR(255)
error CHAR(1) 5 @ file_type id INT
data_source VARCHAR(255)
>
>
(2) dlEE 47
O GENEMARKER_HEADER
P A []]
No. =0 &4 B
1 gid SIE=] int
35 =
2 column_name Ae ud LYol & varchar
=
3 db_column_name tH] HolE "= o & varchar
4 file_type_id 3 d B int
O GENEMARKER_HEADER_BACKUP
PN A []]
No. s &4 Bl
1 gid S| int
2 column_name Ae ud LYol & varchar
H = =
3 db_column_name tjd] go]E & o]lE varchar 50
4 file type_id A EFY ool int
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O MARKER_FILE _TYPE

No. 5497 5947 g [ 2ol [Key
1 file_type_id nAHYLEHS int P
2 type_name A el o] & varchar 255
3 marker_size nl A ARG int
4 marker_type nl7] g el varchar | 100
O GENEMARKER
No. 2= 447 22 Zo] | Key
1 id ntALdHAHA S int P
2 column_size vtA int
3 marker_name nl 7 o] varchar 50
4 sex A varchar 20
5 gen Al varchar 20
6 farme =34 varchar 100
7 marker_source al A A2 varchar 100
8 organization Zz 3 varchar | 100
9 create_date A At ) varchar 50
10 M1 M1 =# char 2
11 M400 M400 n} 7 char 2
12 state v A <o Al varchar 255
13 file_type_id A EFY 9 EH 7] int FK
O GENEMARKER_BAKUP
No. I 55479 Bd 4ol [Key
1 id ntALdHAHS int P
2 column_size vtA int
3 marker_name nlA o] & varchar 50
4 sex A varchar 20
5 gen Al varchar 20
6 farme =34 varchar | 100
7 marker_source al A A2 varchar | 100
8 organization Zz 3 varchar | 100
9 create_date A At ) varchar 50
10 M1 M1 =# char 2
11 M400 M400 =}# char 2
12 state vl A o] Abg] varchar | 255
13 file_type_id A EFY 9 H 7] int FK
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O RADIOACTIVE_ELEMENT

No. £ 544 Bt do] Key
1 radio_id HIAM B9 94 el s int P
2 orgin zZ 3 varchar | 255
3 country vz} varchar 255
4 ngroup a5 varchar | 255
5 c_value cg4 7+ double
6 n_value N4 432k double
7 h_value HA A3k double
8 o_value OQL A& 3Fk double
9 sample_type AE B Y varchar | 255

10 error o & 8- F char 1
11 data_source Holy A2~ varchar 255
O RADIOACTIVE_PROJECT

No. £ 5441 Be [ el [key
1 radio_id HIALA B84 dedHS int P
2 orgin Z 3 varchar 255
3 country vz} varchar 255
4 ngroup a5 varchar 255
5 c_value CR A7k double
6 n_value N4 A3k double
7 h_value HA A3k double
8 o_value OQL A& 3Fk double
9 pno T2AHAEHZG int

Z & A s
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PigOrigin/lib Z 2 WS 98 AFE-SF=jar Blol B8 g v

PigOrigin/test_data
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PigOrigin/config.properties

23 IAHH R E IS config Y

PigOrigin/logdj.properties

PigOrigin/ pigorigin.exe

PigOrigin/PigOriginWin jar
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(2) &1 29

F

4 g

pigorigin_data/db

SQLite3 H| o] H{ | o] 2= 5L QI pigorigin.db 3} o] 9| %]

pigorigin_data/log

23 AR E A3} pigoriginlogdj 3L o] Eof Ut}

PigOrigin/Project

Cervus Qo] 2 A E o] x| 3k},

PigOrigin/tmp

T2 A% YA A L AT

(3) WEe7

7iE Os windows xp
7Nk o java version 1.6.0_23
I IDE Netbeans 6.9.1
DATABASE SQLite3

LDA 7 olof

R language version 2.12.0

ou =z g B
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£
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pigorigin_pakage/test_data

pigorigin_pakage/lib
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@ ¥ (Shear force test)

A EE 70C water-bathell ¥l 407 7Fd s 5 3021 WHAIZl & A 55 7HExA
Z2xFolE 7 1x2xlem’} HEE HAWsle] Rheo meter(Model Compac-100, SUN
SCIENTIFIC Co., LTD.)¢ Shearing, Cutting Test® Max weightE =A39v}l. A&
232 RD.S(Rheology Data System) Ver 201% ©|&3l9t}. Table Speedi=
110mm/min, Graph Interval< 20msec, Load cell(max)+= 10kg®] 7oz 33t}

B 500 HeAdade] FRAow Fr), A%, e, AAV 5] 4] B
g golstgom, A7te wige 1A(E} g g, s A7l b Az,
AR BRI g dachel s 58RI 1 Sk, b skt b tEsi,
AAAN RS g $5sehow Bosleh

© F8A B4

Fud B4e 599 BAede] FRAoD viEe, Y, F4, AKEH 4] @
%g Porslgon, ke ARe 1WA A9 glrk, 2Age] vl el %
Mol g Fusieh, A% PSESolthel A 5R(ZWAge] wg wrh, 24 o] W5
Feteh, o] W9 Aol 4% DFDFolthow Hrhsielrh

e AFAS 104979 ¥AAT) ATl AA s, S Eget dddts
£ 0, 3, 7, 14dviv =ASATE A A= )
TBA(2-thiobarbituric acid)FA & ZAsR o, ZrAESFE AE3FAA7
SPC(standard plate count)®] o]l HE3}e] 32CAA] 48A17F wlAl7l & =A3}¢ )
(APHA, 1985). tl g4 91584471 A 8% VRBA(Violet Red Bile Agar)ul el %
Fake] 32TelA 2447k WlFAZl F Ak o 9 TBAFAE AR 1000g9 ng
malonaldehyde o2 FA&tQ, uAES: gaddtss A8 1g9 v A4 (colony

forming unit)® 3% A3}
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U $2 24459
(E 3-6-1) 54 §454
Items T1(n=20) T2(n=20)
pH 5.60+0.12 5.58+0.13
WEE (%) 59.68+5.92" 62.70+3.26"
FH454 F5EA(%) 3.89+1.56" 10.25+2.89*
7+ A7 (%) 30.89+2.67" 36.59+4.14"
A (kg) 1.51+1.17 1.67+0.54
" TI(AAS), 237147 YES)
S0z YT U AR gE WElEAE 939 Zelrh oS (p<0.05).

|
ol

o

S
Mo’ o 4y oo
L T L

|
)

(i 3-6-2) s4lF2 &433)

% pHi= T13} T27}
T27} T1HT Sod oz
Ao A= T27F TIE 94 2

Zo| % T27F T1HT §9 4o
o = T27F T1Ht & 38 ey

.

FlO =
4
N

AN o
9,
3@

nt

rlo

O
e

£
2
2

e i
rlo

24 B

e

4>
ey

°

= 0

ER ST

M
o

LHER ST

Items T1(n=20) T2(n=20)
Oday 58.43+6.13° 56.80+4.14"
L Tday 60.17+£3.38 59.10+4.27
14day 59.20+£3.71 58.18+3.89
Oday 6.65+1.68% 5.91+1.70"
“a Tday 6.35+1.61 7.191.76
14day 5.61+1.35" 6.151.36°
Oday 9.22+1.02% 8.87+1.33"
“b Tday 9.34+1.01° 12.22+1.40°
14day 9.55+0.96" 12.94+1.69%
FTIAIAS), T2(37HE 7 d%5)
20z AT W AR e mElEgE Fo89 2ol 7t e (p<0.05).

oJA, a_z;]' }—‘EE

" L= b= &=
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- SAEE MUY AAFUAUC)TY sAHMss d=E Y= LE2 OdayolAl Tl

= )
of T2t} FoHom £ FE& WERHASH, Tdayet 14dayoll A<= T1o] T2H

T e FEosth
- AATE el = agtoll S Odayol A T1o] T2HY 9402 He& 55 e
ot 7dayel A= T27F T1HT tha B2 FEol9lor, lddayol A= T27F T1M
Fodoz e s YA,
- @A =5 Yetl= bl A= Odayell Al Tle] T2HT foldoz e 58 e
Ro} 7day 9t lddayol A= T27F T1Y fodoz =& =58 e
(3£ 3-6-3) 459 FaH4ud
Items T1(n=20) T2(n=20)
FaARAg
RERD 2.79+0.81 2.64+0.71
5 A 2.97+0.45" 3.14+0.40"
A% 2.94+0.41 2.98+0.52
=554 2.91+0.33 2.85%0.33
TLAVA ), T2(370 L3 J5+5)
D l=vbE o] Al givh, o] g Auisivt, xAzte] v vpmr A3 PSESol )
S=viE o] wl-¢ Wt} FAjo] wj-¢ ehA golrt, xAzte] wj-g 93}, A3 DFDS©]

- S4%e FRARAAA vERE TIelA T2ut} vha 2 FEoldrh
- S T27F TIEY e H o 58 FToldrh

- ZA A= T27 TIHG Ui =& 30,

- EFEACAE Tl T2 va 28 J4E Yehlidy

(& 3-6-1) 4% AFEA

Items Storage T1(n=20) T2(n=20)

TBA 0 day 0.25+0.09" 0.44+0.11°

(mg 7 day 0.33+0.06° 0.14=0.04
malonaldehyde/ .

0 day 15.79+0.88" 11.65+1.04

VBN(mg%) 7 day 17.34+1.21° 13.94+1.80

14 day 8.42+0.83" 19.78+3.55

THAAS), T2EHL3E $g5) » "Hel7 Abolo] A= o mldats #9
29l 2ol b 9 (p<0.05).

- 246 -

t}

U
t}



- SASE 4T YFATUC)E AWANEE FAE Ao Odayel A T27F T1H
th fodon e FFoIQTh Tdaydl Al Tlo] T2HTF fo4 0z o 303

, TIHT fo8os & £2 Jehhgih
- SAEE 14U WAEAZAC)SH ARV AAE FA S A3, Odayel 4] T1e¢]
2 E2 78 YR ey, Tdaydll A= Tlo] T2x U} fojzo=
=& YER AT whdo| lddayoll A= T27F TIEY fojdoz & F+

o
&
—
N
B
<

=2
>
s
-
[\D
)

o

o siA 37) 8} Fofu] At WSt

8 olmxAte] e w3t AlE 02gS 75% ethanol 100méol 2L 30837+ A EA|
Zl & 10,000 rpmol Al 108 THe FHAsta wHe AREC A B%
ethanol 50mE 7}3] YAE e e ds dollA 53 oAt &7 45To)she &=
o ] 7St EE3le] ethanols Al A3SITE ©] o] He] 25% trichloroacetic acid(TCA) 20mlE
Yol thil A8 A 733 ethyl etherZ24 oo F9o TCAZS A7 3 v}S Holals Ao
=5 45To|3te] &5 A s =3l ethyletherE A ATAY. 18] 3L ethyl etherE
AA3 E amberlite IRI20(H+)=A] 7 249 29SS BaA A ofnwihs E2x71
loading buffer & <4(0.2N sodium citrate, pH 2.2)2. 2 &3]3l AA Fo] 20m7} = A
t}& membrane filter(pore size 0.2um)E o 33k},

=
(o,
>,
Mr
_YE
_O|L
2
05

o

o

<AccQ-Tag System>

FZE9 79 oA AccQ-FluorTM reagentZE o] &3lo] f2A43t A7)am A4t
HPLCel ¢J3te] fr=Ast 48 F8drt. F2A38 ofv ity ARFS A" ZFAE
ol &3l 3 AZFVE A3} AccQ-Tag WS AFZAF sub—picomoled] HEE
BAsFEY 7]£9 Pico-Tag WA BT EAA7HS 28jo]d &= Al 4= Qv F 54
Al 9F8-  6-aminoquinoyl-N-hydroxysuccinimidyl carbamate (AQC)=A4] 12 H= 23}
amine”| ¢} ZAgslo] ¢k ® N-hydroxysuccinimide—activated heterocyclic carbamate®
AAseh @3 AES Waters 2475 Scanning Fluorescence Detectore] A3 %74 (Ex
250 nm, Em 395 nm, Filter 0.5, Gain 100)ollA] A3t} o] 54 2742 Eluent A (&
o puffer, Waters AccQ-Tag Eluent A), Eluent B(IHIPLC-grade acetonitrile), Eluent C
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(HPLC-grade 18 mQ water)E AF&3lo] 658-F¢ AFd EF o5 ZAS AFR3A
}.
el obu Ak B48 108 ool AW fmol Axe FHEE SAHEAY. AccQ Tag
HPLC WL 59 78 otvwit E4o A3 WS At
matri-gel seriese A2}t H T ofv| 4bS
59 Ay pH 7o 230 3H F/F=Z gellations A7) 3
sto] gel HAIEE xAdste] AA 5 wWdl 7HHA Az

—1 ar
A H EAZ matri-gelS A ZEal Confocal microscopel® B3 #ES =A st F&

3
‘1
!
i
3
o
=)
2
£
R
ot
o
i
b
o

o K
N

N
L
=)

58
£
o,

is)

<l

calibration curveE 53t} A ZH matri-gels ¥ SHES A F

opr| :=2ke] ghekyt wlasle] calibration ¥t}

Class of FAA T2(Stored at -20C) T1(Stored at 4C) Fold-Change
Nonpolar Hydrophobic 0.190+0.033 0.222+0.054 1.17
Polar, Uncharged 0.331+0.091 0.278+0.068 0.84
Polar, Acidic 0.073%+0.021 0.077+0.017 1.06
Polar, Basic 1.563+0.255 1.234+0.158 0.79

rif
i
dlo
_\7\_1‘
M
i

Waters HPLC System @ ACQuity UPLCE o] &3} oju| x4t ¥4 A=

<Waters HPLC system> _
<Acquity UPLC>
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[ #4235 ]

-~ QA fEobmal FolA Arginineo] WA, WESOIA 2t AA Y 66%, 1% 7H

Bol A==,

™

Val, Phe® 30% o] $&Fo] F7Feksl+.

- WASAAZE W, oAt T FEsks

7+ SAAZ u, 8lmgolA 109mg o &

=4F S 100mg B 2.16mgel Al 1.81mg o = 16%

2238k 3 Glu, Asn, Tyr, Val& Z718n@ 671X ofu] wabs WA Ax o)

AT opr o R B8 5 e AT ¥rkw,
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( 3-6-5) W, WER fr2l ofrlnat 24
AA Class® T2(n=20) T1(n=20) Fold-Change® p-value®
Asp PA 0.029+£0.008 0.017£0.004 0.56 0.000™
Glu PA 0.043+0.013 0.061+0.012 1.40 0.000™
Asn PU 0.010£0.010 0.014+0.003 1.40 0.000™
Ser PU 0.023+0.023 0.026£0.006 1.13 0.193
Gln PU 0.137+0.137 0.121£0.037 0.88 0.025
Gly PU 0.038+0.010 0.039+0.007 1.02 0.938
His PB 0.022+£0.006 0.022+0.004 1.00 0.734
Arg PB 1.5633%£0.249 1.202+0.150 0.78 0.000™
Thr PU 0.103£0.020 0.052%£0.009 0.50 0.000™
Ala NH 0.088+0.024 0.102+0.019 1.16 0.051
Pro NH 0.022+0.004 0.017£0.004 0.78 0.000™
Tyr PU 0.017+0.004 0.024£0.006 141 0.001™
Val NH 0.021£0.005 0.030+£0.007 1.42 0.000™
Met NH 0.011£0.000 0.013£0.005 1.26 0.025
Cya PU 0.003£0.000 0.003+0.001 1.15 0.039"
lle NH 0.014+£0.000 0.017£0.005 1.23 0.021
Leu NH 0.019+£0.000 0.024+0.008 1.25 0.026"
Phe NH 0.009+£0.000 0.012+0.004 1.30 0.021
Trp NH 0.006=£0.000 0.006+0.002 1.13 0.050"
Lys PB 0.009+£0.000 0.010£0.004 1.22 0.040"
sum 2.156+0.400 1.812+0.297 0.84 0.000

Class of FAA: NH, Nonpolar Hydrophobic; PU, Polar Uncharged; PA, Polar Acidic;

PB, Polar Basic

PFold-change was determined by dividing the content of FAA stored at 4°C by the

stored at -20C.

Statistical significance at p<0.01(+*) and p<0.05(x)
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“Chinese-IBM Create Pork Traceability System”

Technology giant IBM and Shangdong Commercial Group, a major retailer in China, have teamed up to build
a pork traceability system in China’s Shandong Province. The new system is aimed at improving food safety
and public confidence in pork after a series of high profile scandals involving illegal feed additives rocked the
industry. Pork is a “major pillar” of the Shandong Province economy.

According to Wang Guo Li, director of the National Agricultural Research Center for Modern Logistics

Engineering, the research arm of Lushang Group, — when fully deployed, this system will give consumers in the
Shandong Province confidence in the pork products they serve to their families. The official adds, — as an
agricultural powerhouse within China, our province is committed to improving food safety and this system

marks a significant step toward that goal.”

How exactly does the system work? At slaughterhouses, each pig is tagged with a bar code and a unigue
serial number that follows through the supply chain all the way to the packed product. On top of tagging,
cameras are used to monitor the production process. Temperature and humidity sensors are used to ensure
meat is fransported at the right temperature and GPS technology is used to track the location of product.
According to IBM, if something goes awry, the system will send an alert to prompt corrective action.

New Concept of Traceability Process in Pork Production — Monitoring
Product Quality and Safety based on Information System

MA Congeno
Husiyin Institute of Technology, PR. China, 223002
‘macangguod 163.com.

Abstract: After analyzing pork production currently. the prper constructed the efficient manitoring
md tacking logisics systera which is suitable to Chinese sifation for park
production quality safeby; it can frack the hole production. safety information of pork factary
production, especially pravide the software and hardware platform of fraceabilify from pig farming fo
pork craltion t mplerted prk production and on network management and made the
pork traceability system _be neworking and popularizing. wich improved pork prodcton arality md
efficiency

Keymords: Pock prodiction, Traceabiliy system, Networking, Logistics brmmation

1 Introduction

Pork is an important part of human food, however, the pig’s breed slaushter, sales and other
managemment information aren’t standardized, consumers track information about the disease, veterinary

drug residues and ofher towic and harmfil substences during pork production backwardly. Al these have
seniously affected the development of pork industries and consumer s confidence to pork producticn !’

this will not only restrict our pork products to enter the internatimal market, but also impact the
development of the domestic market. Counfries around the wrld have infroduced the full quality
control model from pastire to table. and regulated the production of feed safety control and management,
they have imported hazard malysis and critical control point (HACCP) during livestock breeding.
processing, transportation, and established tracking conmputer system of the forward traceability mode
from matenials to meat to culunsts and the backward traceability mode from meat to matenals to
consumers. The establishment of pork food security is system controlling project from farm to table: we
apply information technologies and integration of pork production to construct a quck security
retrospective frackmg system from ultimate animal products to the sources and to ensure the entire
process security of breeding. slaughtering. processing, transport and storagel”!

2 System Hardware Structure

According ta the major aspects of park production and retrospective information needs of users m
the cowrse of pork production, this paper presented client/server (C/S) moddl duwing pork production
process managemen: end monitoring, and WEB technology will be introduced into _the retrospective
system of pork production by browser/server (B'S) mode. consumers and producers can achieve the
pork production process information  traceability and remote monitoring  with  a simple and friendly
mode of operation by WEB browser, thus will greatly increase production enterprises autoraation level
and achieve the retrospective information ffom breeding to table. To improve the reliability of the
system. the WEB server and real time production mumagement system reintain relatve independence,
combining these two kinds of commmuncation network mechani=ns, the monitoring system ! hardvware
is shown in Figure 1.

The entire network structwe of monitoring system is divided info feld bus networks and the
enterprises information network, monitorig ports have breeding _slaughtering md sales, the server
has the central server and WEB server. momitormg ports transmit data of breeding slaughtering and
sales to the central server, WEB server commects with central server by database servers. this
comnectivity will make a certain time difference with central server when WEB server deals with the
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