GOVP1200516805

Hm
OF
X
1o
[
Ofm
ok
ro
Ac]
n>
0

g ASEE

Rl
|>
g
=
[
00
olo

Development and Application of Pedigree
Verification and Bloodline Conservation
System in Korean Native and Experimental

Dog Breeds

A77) B
Aeeta 5o o)

2016/04/14 13:68

NEEXN: E5H ESHUN AHAC HELZE NAL Y L 28/ 58

i PR WL RPN



—~
file)

—_—

e
o
XO
il
™
Ho

K

> Aol AERTAR AZF,

oo

oo

54

12 ¢

2002

=

Tor
of
o

o
~

)
N

_&O

o

B

B



Hr

Al

K

0

el
BK

S

A

1
.

7N
M Abgoll Al o €5 = (pet animal)

HH
R

L "] 5 & (companion animal) %A

<
=

R

£
—_
o
o
e
B
o

ug A

o

il

K

o]

el AozA WEol ngH ol

S

o}4 714

el

pzel

7A
el

0

)

9101 4

N Apgel
ol weba

A

el o

b

p/]
Fol =il A

3|

Far St

3|

gl A AF%H 3

1l
=]

AT 2 A

al

KPS

1§ 9l

3l o

ofuli o]

LA
X

REEREAERY

1

3|
il

ot}

A 2 Fu7|E&2 HBa o] Rof

214715 Axs

KeX
=



M o o o Ak ok E o E M R W OB E oo goxe o
T F T gD do P w o & 74 B oF T
1r 0 —~ L X e X - juy
ol ﬂ ﬁu ™ H.._ ‘._f W:.D 10° T o i) ‘ﬁe — % ] B \Ul
WO g I ® T X 3o o R T T
By o TR oMo oo oW T T H X 2N oy bW B
oo B oM 5 oo W R ® H TN dozm o
_ ) W o o s O T % Fo@m
T S e W 2 w B oMok
oo FERT L p oo X = o 2 L @ B
HE R EERT e o P TR TR
el — BT o o ) = T oo
TR oo ow ST E R L om o I
oy o TR T o _ - o= %o N = " W
o = =T - do N I
~ =0 B T X ﬂ_Dl
N E.* ,ul 0 ~ - ‘.__F.L UT o X NFL . N 1_ﬁl :i
I B G T ow Bow o LB K op o Foob
TT ok a® P N e v r 2T g TV
Ao T Vo o F T T o w© = N M_Hu . %um -
B oE W = D TIGE ~ B w F T o] W Eg
o2 do N W oy N ® ) G Ay E %
BN < T oW o F o BOE o W o W
F 9 ok LT T s o o WX R T )
A R I i R . TR A=
FT P g e pr® Ty TR 2 TP
B 2 = N W5 g R o
— W R oz T g ) o T R oy =~
N ) ho o 7 o Mo N ~ 2l N
N e oy ™ H of ® A @ M [T o~ =2 <
= B (A oo oo o U g @ ox Baox _F
3l < 3 RH ! ‘DF o oo _— 9 5 il 7oy JvM_ m ‘M m._r_v =K
N = = I R a1 Rl X WX
= % o X R T 5 = =
DO B N A S . S B B VI
L . i+ =~ wr K % o ) e o s T <
o o @ * ox ® TR M T Fow o 95 § ~ =
W R T o T T T B oW o R P 2 gy 20 K
Cx Al xreE dd T T TN® Ew T og "
= v . X o BT U e F 55 -
= BT T T sl S F N W o o w5 & © o %
= o OF N WO N T w T Ao . 2 S p
o o o N W OB R N MR T DS M = o w

X3

H
fus

R

-%l—

==
K3

stol 1 oY fAA)

[¢)

Rl

3

=

o

&7

Al
9 tH(Pena & Chakraborty, 1994;

}o]

O~
T

9

)
AAA

?151,

Q
L

Zol7k s bp o=
v
=

(Polymerase Chain Reaction, PCR)°ll ¢]

1

fu

1997).

L=
O,

Microsatellite
Southern blot 7] 4 ©]

Heyen



ojn] Aol o] microsatellite markers< ©]-§3 dFHAHo] BA
steo] Qlo] &FAY deeH A I AIAHS A == ol8Ha 3
th dE 5o v ol A ¥ 3 (American Kennel Club)ol e 85525 2A3)
© A7t T dFE 58 FEste] AR RERAY 7 GAE DNAS
A, EAstel 1 559 A4S HSsar Akhttp//www.ake.org/). 18
v ZHAI A o A}-E-5 = microsatellitea "FA Y FF, 2 HF AR QI E R
e A5 BATIEe 5 VI dadA FUNEkAl o low At
/st gt e A dHFAA Nl 27 bE F JonR

AR ArTEol Bas,

SA44 9l v}

M. A7/ e 2 s

2 A AddQ v2d, EFA] FAMeE AxA, AujAd AFHE= A
A EAHe] agolstroA dEHEE 93 AR Qo] K %
< microsatellite markerE AA3 =] Z AT FAdo HFAA HIE
XS XS ol X TvAEC] A /JNA &) Qo] FES A
S ZrETE ASEy, BEAUHS EFgksle] Ao Ao A $&3to
2 dsdgriEs  gdgstaxt o gEe], ZF AFolA AR

FAbolo] FHZA ZABAES BTt Ik 5 &
Aot Az EA it N EZAEE FAbst &84 Q0 WA AW A9k

dE ol S&starat skt
V. A7 23 3 28l thad 319

Hgo] FARES @AM &4 MM deagE fd Fax3
A= Sgetr] flste] e A Ad71GEel o't DNA typing Al~¥lE 7l
3k th Stutter band @S 537 915ke], 7R E tetranuleotide repeat
microsatellite #43 (Francisco %, 1996) S #Adx 7Z21S 93 w7 24

13 71 polymorphic information content (PIC)7F =& 2270¢] <ofH]



microsatellite marker2 A A 3lo] primer #< AT & AENe} F404A
Aol AES ddo=m HAFAQ FF ANt dEFAA Ao *3xo] 9%
Ao Aol A folAS FAS A3 11719 EF vAES AAEIT AEA,
SN, Hl=A Al FollA ZbzE 40-50 wiee] AlER olE fFAFY
TEXE Atk o] HelHE o] &3t

heterozygosity, PIC value, Mean exclusion powerE Al4tsle] FFv759 )

Hd o
ofi

=
k1

genotyping<S A Alste] HF-HA A}

A g A e #84 55 AAsd
117 vAZ BEE50] F2M9 A%/ Hi PIC zkol 0.85004 0.87¢] H]Z=

b ghS Zha o] AlE =] Fat PIC gk 0.718H.t) =kt Fabeh 27l
A PIC #kel 098 dHv #4d&% d /A7F Addeh. Als=eA PIC Fkel 0971
He Fd#s stu= flley 070 9 AL 5707F Atk Exclusion
Power 1 (EPD#2 €2zl 35 AR fA49ge BEs el 445
(= FA)S A FAA4YES vauste] IAA AALS & of, JAH7} of
doqlole FAFE drty wiAlE = deEAE dHEle SES Ut
Exclusion Power 2 (EP2) #-& <&

ob= Elel A FAF(EE FAHAR) A FAAYEE vlaste] A8 AA
£ & uf, 157} obd jlo e FAHRE Aty wiAE & d=AE UEYE
SE55 ovgth di=f EP2 ol 05 o3l AS Adde] F& nAR 35T
), JEMNe} EANANANE BE u71e EP2 ko] 052 |Wla, Ay =oAs
oAl el mkATE 05 o]/de] #E HATh

bl
=

AF HE 110 E== 12709 vt AE ARSI s o F49 EP2 #he A
FAEel A ZhZE 0.9999999F 0.9999999%] a1 Al 3 =0 A4 0.99980] %Lt} o]
2F FAE 10009 mhel o] Hdel A & whEle] MF(EE IR)E Ztol W
d AR wMAHS AYa drke olw, IEMlAE 1008 mRlelA, 1
i AlF = A= 50000k Al A 1ekelE 2S5 e wAlES Ad 3o
A2 4 Atk ol A2 dYfFHAe] , heterozygosity, PIC #ke] H] Lo A]
=rc AEMY FAMNTE AR wpACd A 9] Wolw=rE #A

Y
o

s}
o

&

1

f
rir
po)
_Nn_',
juits)
Y
i)



54 g o 4% DNA typing N2d& nEge BAdzst Fng 2&
AFANA AR $8F & Y ool Yout gFe AFL Aol

st Absstols AdstA &v. wEbd AEA AlFEAE o]83 DNA typing
A"l S etk Abs A Al A Ao AjEgE mhA 147871 A A H A
i olE w79 primers FFEASAT. F 5FF, 2977k o] JHol A A
AE T dAs A FARES ZAstAT ASHE Jle ST
96mte], 7 seutE], AlHE 54wk, vl= 50wtE], 1dle] she= 41nbE R,
A=l sAelM b 238A7E obd Ao Azs= JRAERFYH A&
< AFAS] Aol o] &t AFS S AHE AAAH AAE o] &3t
AApzde o] 8485 ety fstel FA a7HA (&, B, 77F 17HAE
T3k trio case), FE7 37HAl, AHE, vl=, 1d o] oAl 2tz 1744
A aga 2ol glo] Fu3 Aoz FA4%E ZHl(motherless case)E 7t

AFolA st AdAste] olse FARIAEE FItR A FH S

|

7t AFoNA FauHT A F= SN 16424 7P E=ken, 1%
A, 1385 "I Z, 9.72; Lelolsh =, 855 AlHE, 779 wolAtk. A ATl A
AXA 7P dEFAA 7 B2 wirls FARA A DVS-3 mbARA 2701
t CVS-3= XM= ddfda ¢7F 7P =2 v =N 268 71535
Atk H=olAM = CVS-33 CVS-10°] & o 14=A 7HE =2 dd/dat
TE Uetdila, a#ela=c e CVS-37F 7Hd didFd2 71 BolA
BAE 715kl d A 24 7B did/rda 571 @2 virs Alv =
oA CVS-7emA 4708 - fFdx vbE 7HAa ddoh vlgd = 78 o
Hada 7 @2 mrls 6709 CVS-7oldlth. Sl A= CVS-13%
CVs-70] = o 8/ dHFHAAE 7H4 7P o2 & Ben, 174l
M= CVS-1o] 7HE w2 T7he] tidfwda 5 Bl Zeolst ol

CVS-1o] 6ARA 713 e hdfA4 £8 7S5k

Hardy-Weinberg ol ]ste] 7= olIHTEL SAet 5700l

A B3] 0.84RA M = FES BHYon, tgow HFo] 078 ¥ o3t



SE7F 076, AHETF 079 o2, Hadg Y

= B A Aol 2A P old g Ee

Hir 40
rlo
i)
N
rlr
&
Py
=
1o
@)
<
wm
9
ku

20945931, FANAAE CVS-3&= 093924 714 ol @&l =kt H]
=, adelses, Al =iz 2bzh 0881, 0.877, 0.8889] & ¥l CVS-47t
7Hd ol@H T ECl =& AT Z AFolA TP olFFHFE e mAE
FAN e Aol A CVS-6(Z+2E 0.74 2 0.753), Hl=olA CVS-2(0.657), L&
ot A CVS-13(0.534), 18]ar Al#=oAl CVS-7(0.545) 0] ATt Guo<t
Thompson (1992) 9] A 84 A (Exact probability test)oll 9] 3}o]
Hardy-Weinberg H @] A =E A el & 23, SAlH= CVS-75
Aol yA 97 FAdF EFolA oldHTES] AFAIF JdHARYG 2
Aoz  uyetwt.  AxEelAMe 5/ FHFelA #HEFHk ZdATE
Hardy-Weinberg H&o] dx&= Ao w gl YA 5= #A=x7}
ZIA Bt 22 Ao w Yetuth A=A T fFHFelA HES o] FA
a ym A 37l M= ASA7F A B Aokrh HlEel A= 870 i FHell A
BEE ol FAL UmA 270 FAFAAARE B fujE AT Lol sk =
M= 57 FrAdFedA FES o] FAL YA A7l BS5A7F VA B 2
Sttt

=

52

B PIC (Polymorphism Information Content) k= ZIE7/HolA 0.82% 7}
T E=gon, g FAMAA 081, HlZodl A 0.74, LE o]0l A 0.72, Al H
oA 0669 ol A ATl AA 71 PIC kel =2 wrle %7Hel
Al CVS-3L8.2A] 093301303l o] ntA= FAel %= PIC #kel 0.9300.2 4
7HE vk wlE 3 adelsts, AlF=oA= CVS-49 PIC #tel 77t
0.859, 0.853, 0.866°C. A A AZoA BF 714 =& S B 33, 4 A
FTol AA Mg w2 PIC #S EQl mAE AHE=ddA CVS-72® 04370
a1, agolskE=o A =CVS-139] 0493, HZoA+= CVS-2¢ 0599t &
ek ZEAAA= 742 0.694¢9F 0.7085 7153 CVS-67F 7 vt PIC %k
7hz1 w7 o] AT

32

o

AEMN} ZAMAAAE ZE v EP2 ko] 052 {9, v FoA= 11



M 8707F, aEelsteEell = 97 & SA7E Al Eel A= 1071 5 6719
71 7E 05 o] ghe B AF HE 9/elAM 1178 viAE AHESklE
. FAE EP2 g2 xAeA 0999998, ANl Al 0.999997, H] =l A
0.999971, LHlo]skE=ollA 0.999651, Als =of A 0.9994730] At T E=Z T
ef FAG AEAAAE 307 mhel el FdelA gk miele] R (ks M)
ol Wl = 9l AR wiAlHS Ay glom, BlZel A= 30,000, L] aL
glolst =k AlH =ol A= 3000vte] ArolA 1ntelE & & e wiAlY
A Aoz Az ¢ Q. oA W HFHdAe] <, heterozygosity, PIC #k
of "ol A BE AAH AlH=, adeleEey v R AEIi FARL
ZAbE wh7jol A o] Wolmrh "R F Flo] 1 o] foltt

il

I

tjo

AmAoR AA ASHT Q= QXA 247 Foe FotuA gn 9

oup 308 whejoll= mAIA Kok Aom FAEL glon, TN F= o
B

dolah sl A¥ES) gol 1
AFel A% @A mEuARE 22 WA AUA E2H Aow nd

B AT GHE ols ZEvAE ol&ste]l F 5% 10719 ZHAClA

L

147) Aolx=g ez AAA AAzdE FdAzd 848 st

F e BAge ABEe] Aolx 5mA FARAAS 30000, FALE
99.996% 0.5 AAAAE ABL F AUAJTH M = B A Case
19 1AWet 2AMz AAlEA FAHFAXSE7E 297x10°S, BAgES
99.999997% = 7] =3}

A2 A A motherless case)oll lo]A 71 @& HI7FzEe FAHH Case 290 A



7] &3}
& e ol A
o of

=
=
3

SAN 63 8 Abole] HALRA A R-AA G 30183 F-AE 99.96%

7}

B
1A | 28y

At

gl

3

=
= %

AL A

al

st A FAAZ vwzy

7] wiEo] gds] ARAALHE T}

bolal EEe] ok sld) wEA) AAzEe] A7

S

Hol FQlr}.

=]. O
ke

=, AR e

R
.

SANAA 13, xRl A 11, =9 2 A9

el
oS

|

ol A 14.3%2] ol &2 7HAI7]Z

8 A4

=

o

el

3
s

1o},

A WE v aee Sy B

4

o

b
wK

fl
Mo

5%
R

&
ol
o
o
o
froint

Mo

[ =N
HA

nels fAHoR A3 Bl

g

B9 %%

el A=

e

ol

el

e A=A

-

o

-

s}

il

= 3

Al = o,

°

o]

L s

S|

(inbreeding coefficient, H)E 119

AA

15, 5 2

o] X

|

A

s

X
A

of

o)
=

stel AHPAT vl AR Ax

to} ey

stojof %l

Ko
=

=
fLE

gl B57F tiF-Eol7]
AGA kel AAH

=
T

wA
Hjo

b 9

S

025)2 714

1
.

I

4 Ao

|

a1

e

typing©|

{ﬂ,

< vl o

wl-
15

=)
T

bl

S|

BAXSE Q7] 9

o

—_—
o

il

ﬁ
)
e
e



2ol w7hasitt, 2 Aol xe upep FAFe} JF Fhe] IAHUA S THe A

2 oJAstelol @ Aol F7HA9 vhA UE typingel BLFA @ Aol

ofr

oy

O AF oM FEH oz 2AbE 57] marker (CVS-1, 2, 3, 4, 5)¢ £4
o] AZFe 44 AgE YEhAE Nei' s distance$} o]o] &+
dendrogram< sttt 18la AEe FH432 AYE g
HH o 2 A Alst= F-statistics & Fst &t AlAbsc S48 =70 AFo)
9] Nei" s distanceZ} 0.300, Fst gkol 0.029% 7z} AZEE ko] wlwol A = 3t
o 7k Zok7] wiitel, ddtiE dw EFAE Ho A Ade d=A4F
of Hls] 7ok S gl & AT 2y FA e X Abele] A
A A7 AAETE AR Gs Hol FiL de A2 SvdE AMolth Al

HA HAE T EF TAA AY7E 7HE d A2 A=A

)
Tl
_ﬂ

909 Fof FabMel e AFAAL FiFghd 7 5(1989)0] HEA 2495 ol A
AAgE el w2 A @Ak AT F 120 EH ] A AP vaste] ®1
k. FANel AnE 55656+323cm=E A=Al 5355+2.42cmeoll vl k]
21lcm7FE O =gtk AFL 6044+38lcm®E A =79 58.33+2.66cm K. T
21lcm © A1 FHAE 67.8146.30cm= A=A 9] 60.25+2.27H.TF 7.6cm
v o aA dvErEd SR A A 57.30£2.72, bl 54.09+2.91
omA FH o]l 32cm 7tF O Zth o] AL W=l kg Aol Hzd E
ojth. ey} Ao A9 o3t o]F o]l
of HluE 4 ISttt o] AFNEE & W T

=Zdel wis dAAR AAol ¥ Aval = F Utk

e SAHAA= B HojdA &
J

]

f e

—
r in
ot
o
o
2
o
o
ol
2
=
N
S
N

Fol AAgT. olH T MAES AFFEA, Aol Ee 1dY A= yolrt o

FS MAE bl v 2y 2R AAAES AA sk HAES Al

10



Ab A A o]

=1
=

stol Aol

S

]

[e]
1l

g5 TRk GAFOR

G T O G U S B S S G - S
ﬂ%iMﬁﬂ%Q%@ﬂW%M Himwrmwﬂ%iwﬂ
T o - Ty R EH YT T R e o £ o
I T FYBORON A MH“@ G S N B
i : SR T -
s 3EiEztagiifE gEriioraly
- o R ) o B oy o B g e I
E A T L ®OT R = P T T o o U
9 | I S B~ _ WoFE 2R R
I R e S R <= Y e Tk I
TR %%?Uﬂp%&@ﬂlﬂ. Taow Tow oy P
R = 0 S fils) —_ =
- mﬁ R - A a7 4T e g P o
X & W@r%%ﬁﬂd@rﬁ o] T X o < %ﬂ%dmwaa [
G- Mooy T mod g RTOM oy T gz KT o P
g MmOy o X o B =Y T oE e oo Mo B LW
Sy — = L L B o BN X oy w2
o o K T o oH o Koy XX & ok B I " N av AR
A ﬂm G S T &u M mﬂ oF WP T ﬂ °
0 J K- — g —_ = T —_—
g % o, m TR YTV T TR T ﬂﬂ%%%ﬂﬁdﬁ&
e I ST TG e S S W i) i
W oon o o = = ) oy S - R N Y = O =T W oo I 6
G o I s S G o B o o — B <N o W o
A I T ooowm WO FooowoRoxoF 3
T ° o 2 OF T ToXoO o
— %o o = d” o X W oo do T = T T M 3 -
ﬁaﬁﬂm%%%@m}%%ﬂaﬁfx}aﬁ £ o ooy BT ow
T P oo o O ™ < Je do B - ~+ " % B
A K TROR e S s Moy W N I
o5 uw o W T S o X mﬂe = Eé xm W oF mM " T om <
: T 1 <0 - W E i3 = N~
E oW E N R R o 3 Eﬂw S I T E o
y IF
R o E N T o N o KN T ° &l o B yo =
To = X o o o TN mw AT o = H F 3
*x BT TR aT o LxA DT oo PR M = A7
— G S T O W W B U T O
G s T UMW BEE T _ww T LD M
O T G S T = S A I e oo BT oF TR R D
=® T e T FE oo X oo Fomoawor <% x Fogoy
T B m R EHP X STIEB I T TR OB T T X ST M

P Abg

°

T 7o

o

A& o]&3 DNA typing ¥
11

F AR Al

]

A
e

i

pul

i
4

7ol

i

e
R

ER

o)
A

=
T

1

3
=

&



DNA typing

A

%2 sequencerZ o] &3k

o] dlol gl

AlBHA] Skt

A
el
;AO
BO
<0
3
aig

b1 9l

deolgE o

SEREE

e

+ed

°©

s

el

1)
xr
il

"

o
do

iy
=
TR

N

B8
N

—~
o

ﬁ
o
e
I3

o}
il

i

-
0

X

-
o]

ol

Njo

%
o
I

—
o

il
™
=

gt
ol

el
il
ﬂ”
T
B
p:A)

O

¢

o

o

WA =,

el

%

¢+

=

o
iy

W

o ¥

=
=

Heol o ¥

HA = o]

o) O

©

4

°©

I3 7F 7+

A

27} g

3z

=

2R
A=y

ma

il

=]
fLE

&

e

ay ¥

=1}
=

ol A9 8

o

® ATolA et

J
14 ro} A
CERER

Eds

2 Rt 2y A Jhe] A5 s EiE o

Ho

12



SUMMARY

I. Subject

Development and Application of Pedigree Verification and Bloodline

Conservation System in Korean Native and Experimental Dog Breeds

II. Objectives and Importance of the Project

The dog is known to be the best friend of humans and the first animal
species domesticated by humans. Dogs are raised by humans not only as a
pet animal or companion animal but also for the various purposes of
rescuing, hunting, shepherd, guarding, and police/ military activities. The dog
is also an important experimental animal in the field of life and biomedical

science.

Jindo is a representative native dog breed in South Korea and famous for
it’s outstanding characteristics like loyalty, braveness, and cleanness. The
Korean government designated the Jindo as the natural monument of the
nation (number 53) to protect it. However, since the Jindo breed is not a
fixed breed like a breed from western origin, it shows rather wider range of
forms and characteristics. Poongsan is a representative native dog breed in
North Korea and shows calm, but enduring personality as a hunting dog.
However, original bloodline of many Poongsan dogs currently raised in
South Korea is being questioned. Probably because of this, no studies on
genetic characteristics on Poongsan has been reported whereas considerable

work has been done on genetic diversity and characteristics of Jindo.

Korea considers biotechnology as the leading brain technology in 21st

century and make a great effort to develop this field into world class.

13



Experimental animals are essential in biotechnology and biomedical science
and animals other than mice and rats are increasingly demanded in this
field. Many beagle dogs are being imported as experimental animals.
Domestic beagle dogs are not thought to be genetically uniform and the
bloodline is not checked. Shepherd plays an important role as the guard,
police, and military dogs. Greyhound is being introduced as a racing dog.
These breeds are developed for specific human use and the management of
bloodline is the key factor affecting the performance of the animals. Thus
the development of pedigree verification and bloodline conservation system
utilizing recently developed molecular genetical techniques is urgently needed.
In addition, survey on the health management status of the dog farms is

needed to improve the competitiveness of this emerging field.

The purpose of this study is to establish a pedigree verification system
to help efficient management of bloodline of Korean native breeds and other
breeds. Microsatellite, also called short tandem repeat (STR) is a DNA
region with a structure of 2 to 4 base tandem repeats and is dispersed
rather evenly in whole genome. The number of repeat unit in microsatellite
differs from individual to individual and 1is inherited according to the
Mendel's principle. Thus, microsatellites show high level of polymorphism
and can be utilized as a powerful tool for the analysis of genetic

characteristics of a population, parentage testing, and individual identification.

III. Contents and Ranges of the Project

1) Select the most suitable standard microsatellite markers for parentage
testing/ individual identification system for Poongsan, Jindo, Beagle,
Shepherd, and Greyhound populations in Korea.

2) Construct the data on the allele frequency of the standard markers to

verify that the markers have enough exclusion power for parentage

14



testing/ individual identification.

3) Standardize the analytical techniques and apply the markers for actual
parentage testing cases in the field using the allele frequency data.

4) Analyze the genetic relationships among the 5 breeds.

5) Survey the current status of health management in dog farms.

6) Study the morphological characteristics of Poongsan.

IV. Research Results and Suggestions for the Application
of the Results.

A genotyping system was developed to carry out parentage testing
analysis for dogs using ordinary molecular biology laboratory instruments.
To overcome the stutter band problem, only tetranucleotide repeat
microsatellite loci (Francisco et at., 1996) were considered as the standard
markers for genetic analysis. Twenty-two preliminary markers with the
most high levels of polymorphic information content (PIC) were selected and
the primer pairs for the markers were synthesized. They were tested for the
stability of amplification reactions and easiness of gel electrophoresis/ allele
size estimation using a few samples from Poongsan and Jindo. Eleven
standard markers were finally chosen and genotyping experiments were
carried out for each markers using 40 to 50 DNA samples from Poongsan,
Jindo, and Shepherd. Allele frequency data was constructed from the typing
results and heterozygosity, PIC value, mean exclusion power was calculated
to examine the effectiveness of the standard markers in parentage testing

and individual identification.

Across 11 markers together, mean PIC value was 085 and 0.87 for
Poongsan and Jindo respectively and these values were higher than 0.718 for
Shepherd. Exclusion power 1 (EP1) represents the probabilistic ability of a

genetic marker to exclude an unrelated man from paternity when the
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genotype of the biological father or mother is not known. Exclusion power 2
(EP) represents the probabilistic ability of a genetic marker to exclude an
unrelated man from paternity when the genotype of the biological father or
mother is known. The overall EP2 values across 11 or 12 standard markers
were 0.999999 for Jindo, 0.9999999 for Poongsan, and 0.9998 for Shepherd.
This may be interpreted as that using these markers, we may -correctly
identify the biological father (or mother) in 10 million individuals of
Poongsan population, in one million individuals of Jindo population, and in
5000 individuals of Shepherd population. The difference stems from the fact
that Jindo or Poongsan has much higher level of genetic variation in these

markers as shown in PIC values.

A DNA typing system with manual gel electrophoresis may be easily
applied in a ordinary molecular laboratory, but is not suitable for automatic
system to analyze large number of samples together. Thus we have
developed a genotyping system using automatic sequencer. Fourteen standard
markers suitable for automatic sequencer was selected and the primers for
the markers were labeled with fluorescent dyes. DNA samples from 96
individuals of Poongsan, 56 of Jindo, 54 of Shepherd, 50 of Beagle, and 41 of
Greyhound were typed for these markers. The samples were collected from

farms all over the country with considerations not to include close relatives.

Mean PIC value was highest in Jindo (0.82) and Poongsan (0.81), then in
the order of Beagle (0.74), Greyhound (0.72), and Shepherd (0.66). Using 9 to
11 of these standard markers, accumulated EP2 values were 0.999998 for
Jindo, 0.999997 for Jindo, 0.999971 for Beagle, 0.999651 for Greyhound, and
0.999473 for Shepherd. Thus we may correctly identify the biological father
(or mother) in 300,000 individuals of Poongsan or Jindo population, in 30,000
individuals of Beagle population. and 3000 of Greyhound or Shepherd

population. Since the sizes of Jindo, Poongsan, or Beagle population in Korea
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would not exceed these numbers, the markers in this study may comprise
an effective parentage testing system in Korea. However, this standard
markers seems not have enough exclusion power for breeds like Greyhound
or Shepherd, which is developed by high level of inbreeding and selection.
Thus selection of additional markers for these breeds will be desirable to

complete the general parentage testing system for all breeds in Korea.

To confirm the usefulness of the system developed, actual parentage
testing experiments were conducted for 14 cases from 10 families of the 5
breeds. The highest level of accumulated paternity index (PI) in trio case
was obtained in a case of Poongsan with the PI value of 2.97x10" and
paternity probability (PP) of 99.999997%. The lowest level of accumulated PI
was in a case of Shepherd with the PI value of 30,000 and PP of 99.996%.
The lowest level of accumulated paternity index (PI) in motherless case was
in a case of Poongsan with the PI value of 3018 and paternity probability
(PP) of 99.96%. Since the paternity testing in motherless case is evaluated
only on the genotype comparison of alleged father and child, the PI and PP

values are much lower than in trio cases.

Of the 14 cases of paternity testing, 2 cases (14.3%, one in Poongsan and
the other in Jindo) showed genotypes not in agreement with the biological
paternity relationship. The result indicate that the current pedigree
information and registration system depending on the breeder’'s memory may
have serious faults, substantiating the necessity of introduction of pedigree

checking system by DNA analysis.

When PI and PP values calculated in a general paternity testing case by
DNA analysis, it is assumed that the biological father and the alleged father
is genetically unrelated. However, in real situation, there may be a case in

which the real father and the alleged father could be close relatives. The
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two individuals in this case will have common alleles descended from
common ancestors and this will substantially affect the calculation of the PI
value: inbreeding coefficient Hshould be incorporated. Four application cases
of Poongsan and Jindo showed great reduction of PI values if we assume
the closest relationship (H=0.25) between the biological father and the
alleged father. However, it would be not practical to routinely type many
more markers just for in case of relatives. It is recommended that PI and
PP are calculated without considering genetic relationship, but typing of
additional markers will be needed whenever there is evidence to suspect a

relation.

Nei's genetic distances among 5 breeds were calculated using the allele
frequency data of 5 markers commonly analyzed in 5 breeds. An UPGMA
dendrogram was constructed based on the Nei's distance and it shows that
Jindo and Poongsan are most closely related as expected. Shepherd was the

most distant breed from the native Korean breeds.

The mean height and length of body measurements was little higher in
Poongsan than in Jindo. All the values of blood and serological chemistry
test fall into normal dog values. Even though the general status of health
management was not satisfactory, there seems no major problems in general
health and breeding practices in Poongsan farms. This might reflect the high

level of genetic diversity and strong physical constitution of the breed.

The most obvious application of the result in this study is verification
system of registry of Korean native breeds. Parentage testing system using
DNA analysis may greatly improve the integrity and reliability of the

registration system.
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78S 9% w2 A S HH O 2 microsatellite AW o] o] 851 9ttt 1
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TAL AR A5t FHA GGl AEE] FAE e ez

EE7HA 7 "Wold AE7E Aok 28y Zaje 5(1994), Binns 5(1995), Zaje¥}
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A Bye 9t 3 33
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A1 dEEdds A% RAAE 2 A Vs

7. 554 ofabolutel= A H719%E o &8 DNA typing A2

Stutter band @S FHSHZ] fste], 7I'TEE  tetranuleotide repeat

microsatellite #43 (Francisco %, 1996) S #4dx 7Z21S 93 »w7 24

\]
N

_
o
2
=

21339 74 polymorphic information content (PIC)7} =2 2
microsatellite markerE A4 3to] primer S 43 & AEMe} FAEA 7
Aol AES ddom HAFAQ FF ANt Y FAA 7)o *3xo] 9%
Aol o] Ha] folAS A A 11749 B+ A Z AAsAL olE
Aol genotypingS N EAM, FAM, w24 3 FEANA A2 40 - 50 whE] 9
AMER At gigfda REEEXE 43

heterozygosity, PIC value, Mean exclusion powerS AAtsle] FEnlA 59 7

A W AAgEAAe F84 RS APsA,

z7o] olstel Aol et kAol A FFS v

Aol Aelsted #A7F dvks @de] Stk wepx 2 AT AsEd
genotyping *HE o] &3t Aol AREE 1479 EetolmE thA] A st
574 #&olA e dEFAA REZEE ARSI 52 Wy wrbA
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7h s ofadojutol= A M7 PES ©] &3 DNA typing Al Z=F

7F) Microsatellite markere] A7A: B ¥ o] 9= F&(Francisco 5, 1996;
Mellersh %, 1997)S ZA}sle] 11701¢] microsatellite A3 markerZ A3
t}. B4A <l acrylamide gelolY agarose gelol A= band Alole] F+EL A
3}al stutter band® <13k mistypingS <l®3l7] $3}e] tetranucleotide repeat
microsatellite ¥+& vtAR A3t primers &4 9 FskAth 7Hs e & PIC
(polymorphic information content) value®t heterozygosity7} =2 ZH& A A3
o 2 exclusion powerE ¥o|=E 3. AAE 11719 vl Tk AR

Table 1ol 8.oFx o] gt}

-~

i

Aodel AEWMAY R Ao FAx SN

bt 2A#3A " AMAER AxA (N=16), T4 (N=50), Al =(N=16)9]

) DNA +H] @ DNA FE& s HAxXE 47 3 F2ugs 3AE=R
5-63] +Z# phosphate buffered saline (PBS, 0.01M NaPO4, pH 7.0) 3mlel
o] EE T QAR su AlEE lysis buffer(100mM EDTA, 10mM

ot

Tris—-Cl, 1%(w/v) SDS, 100ug/ml proteinase K, pH 8.0) 20089 60Tl Al 14|
=l & o] YAEZSIY olEFA S AAZY. o]FEHoe] A|AH lysateol
isopropanol 500ulE % 7Fste] DNAE A A|7]32 Wizard DNA Clean Up

System (Promega)s ©]&3Fo] A3k & PCR WS o] &35t

)

Z}) PCR : PCR mixture 4<% 10mM Tris-HCI(pH &8.3), 50mM KClI,
1.5mM MgCl,, 0.001% (w/v)gelatin, 0.2mM dNTPs, 0.5uM primer, 0.75 unit
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Taqg polymerase®. @ 3™ template® 2 10-20 nge] genomic DNAZ A}-&3}4]
o} wk$ ZAL touch down 7] C & annealing #& Al &2 A 3 cyclesel
1CH wr3wA 3Beycled] WS 1 AAZ T ¥h8 Z71o] W17+g markerol] o
A= A2 10 cycled annealing <5 H2 259 A, t2 25 cycles= ]
SR 2T 2 oA &S gsdrt. BZE Aed 3 WA

denaturation2 94Col A 5%, UM A 34 cycles® denaturation2 35

B
fl
o

annealing< 40%, extension 72°C 40%, v}A] 9} extension< 5% &<t WHS-A] %

o,

u}l) Electophoresis: 7] %% crosslinker® piperazine di-AcrylamideZ ©]
&3t polyacrylamide gel& AF&3}13l Separating gel (T @ 8%, C @ 3% :
375mM Tris-Cl, ImM EDTA pH 9.0) 15cm¢} stacking gel (T : 4%, C : 3%
© 125mM Tris-Cl, ImM EDTA pH6.8) lemE ZA3AA AH&stoivh. #7149 %
buffer2+ 1x TGE (25mM Tris, 0.2M glycine, ImM EDTA)E A}-&3}4
250Vl A 4-6A13F AN A T

v}) Silver Staining: 7|9 %F°] Y F FZFA gelS Wl 10%
acetic acid®l] F+=HA TEWA 30+ o] @19 & ¥ Staining £ (1g/#
AgNO3, 0.05% formaldehide)o] 35% 7+ @7FFAd. o
ZFAA 3-43] A % developing solution (10g/¢ NaxCOs 0.02%
formaldehide, 0.6mg/ ¢ Na:S:03)0ll band7} BY wW71#] @71 =9th =& 34

2 B=dA E5WA ATt A" gele blotting paperd] E¢] gel

A5 gels STl

A AREA A7)9%3 polyacrylamide gel®&  GS-670 Imaging
Densitometer  (Bio-Rad, Hercules, CA, USA)E ©]&349 scandli
Multi-Analyst image analysis computer program (Bio-Rad, Version 1.1)&
o] &3}l DNA9 =A7]E A4elith. DNA size markerZ+ 20bp DNA
Ladder (Takara)E  AF&31%t). Heterozygosity:  Hardy-Weinberg

assumption® ZH-5 Z|HXE T3t 2™, Botstein 5(1930)e] 23] A|AlH
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PIC valuex t&3 o] AAsrgd .

PIC = 1-2".,Pi® -25" ' 2" PiPi%,  Pie Al allele®] WEFolW ng
allele®] 7i4=<] o}
B F 3&9 genotype FHWo] JFE3 A 99 average exclusion

probability 2} & %ol genotype AEI7F BF 71E3 H$9  average

Fel

. -
e mRE 24

flo

exclusion probability % 7§¥ exclusion probability S
Marshall 5(1998)o] ]38 CERVUS (Version 1.0, The University of
Edinburgh, 1988; http://helios.bto.ed.ac.uk/evolgen/cervus/) perantage testing
computer programol ¢]&}o] A4kt
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Table 1.

Information on microsatellite loci

used for manual genotyping

experiments (Francisco et al., 1996; Mellersh et al., 1997).

; Repeat Link:
Marker name Sequence Annealin p. PIC 1‘r1 ase
g Temp. Unit Group
forward ctaagt agcctectct
2004 leeseas 58T (GAAA)13 079 L 17
reverse actgtgacctactgaggttgca
forward catttttaaggatggagacagc
2016 seategagacag 53T (GAAA)25 076 L1
reverse aacagtgtcccatggcectac
forward caatgtcgaattccatggtc
2097 58T (GAAA)I6 070 L 2
reverse atggagcaagatgtgtttgtg
forward cact agtggagactgct
2132 segagtegagacts 60T (GAAA)35 08 L 21
reverse tgcacagccaactagaggtg
forward gggctccactaagcactatct .
2146 58T (GAAA)B6 08 L 3
reverse taccataacaaaggcaaggc
forward catggagcctgcttatccat i
2149 58T (GAAA)S3 076 L5
reverse aaccccttagecacccag
forward atggccacatcaccctagtc i
2158 58T (GAAA)44 086 L 22
reverse ctctctetgeatctctcatgaa
9161 forward tcagcaagaaaccctccagt 58C  (GAAARI 070 L 25
reverse cattcccaacggaggactct
forward attatgactcgaaccaaaggc
2164 & & & 88 58T (GAAA)25 076 L 14
reverse tggaggaagttcattaagcagc
o165 Lorward ggatggagleecacateg 58C  (GAAA)M3 091 L 10
reverse cctcaccccaaattetttage
9175 forward ttcattgatttctccattgge 587 (GAAMIS 078 L 13
reverse aggactctaaaaacttgcctcc

* Each microsatellite marker was grouped into A, B, or C according to it's

amplification condition for simultaneous PCR reaction in a group.
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Z}Z+e]  Microsatellite marker® #43}7] ¢3k 718 93 SZ2xHLe

Table 2. Amplification conditions of each microsatellite makers.

Marker Mebndition " o
2004 65—55 - 60—50C A
2016 57—55C, <67T B
2097 57—-55C, <67C B
2132 66—55 - 59—49T A
2146 57—-55C, <67C B
2149 57—55C, <67T B
2158 64—54 - 60—50C A B
2161 62—52 - 59—49T A
2164 64—54 - 60—50C A B
2165 64—54 - 60—50C A
2175 51—497C, <517TC

* Each microsatellite marker was grouped into A, B, or C according
to its amplification condition for simultaneous PCR reaction in a
group (Chae, 1999)

$ oA FZ2FS o8 markers FAlo F
Zo) wgt e A 1F2 ‘touch down’ WS wEl B 2 C
b 5 Ak PCR AHE9] A7l= A AA Jde] ddFda &
Zo A dojz Aot} Z+Z} 9] microsatellite markerSol tisiA R E7], FA
7l 2 German shepherd®] DNA sample2 SZ3lo] H7]9 53 AP AR}

o] 59 allele ¥¥%Z Fig. 1914 1574 YeER AT

Bt
i

E = 23 ==
T 9/1»’——% H]J\E 5 =
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Fig. 1. A representative polyacrylamide gel (8%) of microsatellite marker
2097 genotyping in Jindo dog (A, inland; B, Jindo island) and Poongsan (C)
and Shepherd (D) by PCR analysis. The bands were visualized by silver
staining. The stained gel was scanned and analyzed with Geldoc 2000 and
Quantity-one image analysis program (Bio-Rad, Hercules, CA, USA). The

numbers indicate sizes (bp) of the standard size marker DNAs.

34



Marker 2004
05
U 04 BJindo(inland)
§ 03 B Jindo(Jindo)
§ 02 OPoongsan
= 01 |-h OShepherd
0 . . I . . . P . el | L0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
alleles
Marker 2016
03
025 ¢ _ DJindo(inland)
02 B Jindo(indo)

OPoongsan

OShepherd
WI |-I-I'Il'h I
10 11 12

1 2 3 4 5 6 7 8 9 13

alleles

frequency
o o
oo
o = O,
A_I
A_I
==
A_I

Marker 2097
05
04
. BJindo(inland)
g 03¢ mJindo(jindo)
§ 02 F OPoongsan
= OShepherd
01
0 | I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
alleles

Fig. 2. Histograms of allele frequency distribution of microsatellite markers

2004, 2016, and 2097 in Jindo, Poongsan and Shepherd.
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Marker 2132

@Jindo(inland)
B Jindo(Jindo)
OPoongsan
OShepherd

o O O

frequency
o
o

°©

o

Marker 2146
N dJindo(inland)
2 B Jindo(Jindo)
S OPoongsan
[o)
= OShepherd
Marker 2149

05
J 04T EJindo(inland)
§ 03 i B Jindo(Jindo)
qg) 02 OPoongsan
=01 | J m OShepherd

o ool hallLI 1IN

1 2 3 4 5 6 7 8 9 10 11 12 18
alleles

Fig. 3. Histograms of allele frequency distribution of microsatellite markers

2132, 2146, and 2149 in Jindo, Poongsan and Shepherd.
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Marker 2158
3 EJindo(inland)
§ mJindo(Jindo)
3 [JPoongsan
- OShepherd
Marker 2161
07
06
- 05 OJindo(inland)
g 04 HJindo(Jindo)
§ 03 OPoongsan
= 02 OShepherd
0.1
0
1 2 3 4 5 6 7 8 9
alleles
Marker 2164
03
025
B 02
§ 015 OPoongsan
o> B Shepherd
L o1
005
0
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19
alleles

Fig. 4. Histograms of allele frequency distribution of microsatellite markers

2158, 2161, and 2164 in Jindo, Poongsan and Shepherd.
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Marker 2165

014
012
g O%; I DJindo(inland)
S 006 B Jindo(Jindo)
E 0:04 OPoongsan
002 |
O "

T I N T U L B S AR

alleles
Marker 2175
03
0(‘)22 dJindo(inland)
" W Jindo(indo)

0.15

005

frequency
o
o =
—
—

OPoongsan
m.r OShepherd
,,,,,,, AR MR e o 0.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
alleles

Fig. 5. Histograms of allele frequency distributions of microsatellite marker

2165 and 2175 in Jindo, Poongsan, and Shepherd.

Table 3. Size range and number of alleles in each breed

Jindo . .
(inal Jindo (Jindo) Poongsan Shepherd
marker inalnd)
size N size N size N size
range range range range

2004 230-318 7 230-318 10 226-326 13 230-246 5
2016 285-329 12 281-321 11 281-317 10 281-317 10
2097 257-317 14 277-309 9 281-321 9 285-305

2132 241-389 22 253-381 29 245-369 26 253-277 7
2146 327-443 23 315-443 23 319-451 30 215-423 15
2149  291-335 12 295-339 12 291-331 11 295-319 7
2158  271-515 23 255-535 30 267-523 25 232-379 16
2161 243-271 8 243-211 7 239-271 9 239-251 4
2164 - - - - 277-369 18 301-349 11
2165  303-49%5 30 311-491 34 335-487 24 - -

2175 243-271 9 243-275 9 243-287 12 227-331 13
Average 16.0 17.4 17.0 8.54
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Table 30 7 wp7AEel HHfAA 9k 2 A7le] WgE e ATk
2175 vAE Ageti e BE vhAA dx) ek FAN7E A ERY |
A F7F Bt A=A E 2158004 7 B dEAAATE AL F
ANl = 21460] R FF b wekdh AR A=t
Eoll A 21657F 7 i fdAE 27 wob el M 307K, WE A= 3470
2 nyth dEfdA 2719 fele AxAeh FAAA vl F AF
°of B AW ERG WE WS JHATh 2158 mhA Y] Wl Seld 4 X
Gt Al AF Bl 270 - 340 Abelell FEEE WHAAAE sdlou
AxEMs SN = AFASel Q1= 480 - 530 Akelell F-7h=<l i fdAt
W7 EAEtglar ol elel HEf A A%l | skt dAH 9
B dBAAA Fu xRNk SN HI5F #EQ 16 - 174 oller] A

HEE 1 9 X 3¢k 85 A XU

Heterozygosity 9} chi-square 734 Z23}7} Table 49} Table 5l #|A| o] 3l
o dy]FAA FAA et AR xR FAE 085 ol =

expected heterozygosityS R 91 A =& o]jHtTh 2o (7510 th. dykA

rlo

o

2  observed heterozygosity®.t} expected heterozygosity #kel =tom

Hardy-Weinberg 3 & o] 3  chi-square 7 A AT A observed
heterozygosity 9} expected heterozygosity Atole] #oAddE xolE Ye s
A= W59 AxIleA 170, xe] xslelA 570, FAblet Alls = A

77t 67 A B2E AT
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Table 4. Heterozygosity of microsatellite markers in each breed.

Jindo (inland) Jindo (Jindo) Poongsan Shepherd
marker

Ho He Ho He Ho He Ho He
2004 0.583  0.768 0.480 0.788 0391 0.781 0.540 0.718
2016 0.937 0.894 0.780  0.867 0.780  0.847 0.760  0.843
2097 0.750 0.864 0.740  0.829 0.782 0844 0.489  0.705
2132 0857 0.932 0900 0.936 0959 0.951 0571 0.717
2146 0900 0.928 0.860 0.935 0914 0.946 0580 0.813
2149 0.800 0.849 0.680 0.833 0.791 0.856 0.340 0.673
2158 0958 0.931 0.820 0.929 0.808 0.938 0.780  0.862
2161 0.408  0.720 0580 0.792 0.795  0.846 0.380  0.509
2164 - - - - 0.708  0.869 0.460 0.818

2165 0.920 0.958 0.840  0.957 0.791 0.941 - -
2175 0.840 0.833 0.740  0.810 0.734  0.867 0.700  0.856
mean 0.795 0.867 0.742  0.867 0.768  0.880 0560 0.751

Table 5. Chi-square test for Hardy-Weinberg equilibrium

Jindo (inland) Jindo (Jindo) Poongsan Shepherd
marker 5 p 5 5
x p-value x p-value x p-value x p-value
2004 3.2169 0.0729 10.8466 0.0010  19.2864 0.0000 40731 0.0436
2016 0.6405 0.4235 45210 0.0335 0.0000  1.0000 0.4356  0.5093
2097 24746 0.1157 2.1061 0.1467 0.0897 0.7646 75885  0.0059
2132 0.1244 0.7243 4.3253 0.0376 0.3872 0.5338 0.4770  0.4898
2146 0.0192  0.8897 4.0608 0.0439 09195 0.3376 12.0375  0.0050
2149 04356 0.5093 0.0061 0.9378 6.5152 0.0107 20.2479  0.0000
2158 0.0354 0.8507 1.7483 0.1861  14.3409 0.0002 1.1708 0.2792
2161 21.9983 0.0000 21.7810 0.0000 0.5921 0.4416 3.1941  0.0739
2164 - - - - 13.3946 0.0003 8.1916  0.0042
2165 0.2833 0.5946 1.7072 0.1913  11.3669 0.0007 - -
2175 0.0430 0.8358 0.4165 0.5187 40731 0.0436 9.7641 0.0018
7z} 7152 PIC gto] Table 69 AAE o] v}, F27Me AEME H
PIC #to] 0.8500A 0879 Hls=sk ks ztal lo] Als=e i PIC # 0.7
uth gkt Fabsleh AEANA PIC gel 09% Wi FARE A7 9
thH(2132, 2146, 2158, 2165). Al =o]A PIC #e°] 097} ¥+ #+3dF+= syt
o 0.70] &= A 5/7F AT A AFAA HF e gs Bl
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A AlFH =04 2161 vk o] ATHO0.451).

Table 6. The PIC values of each marker

marker Jindo (inland) Jindo (Jindo) Poongsan Shepherd

2004 0.724 0.754 0.750 0.665

2016 0.885 0.858 0.824 0.826

2097 0.853 0.813 0.825 0.653

2132 0.929 0.933 0.948 0.681

2146 0.921 0.935 0.950 0.800

2149 0.822 0.804 0.840 0.619

2158 0.927 0.926 0.935 0.850

2161 0.686 0.772 0.849 0.451

2164 - - 0.857 0.796

2165 0.957 0.956 0.937 -

2175 0.812 0.797 0.854 0.847

mean 0.851 0.854 0.869 0.718
Al |4 2+ v}AE 2] Exclusion Power (EP) 3tel Table 7o A|A]= o
). Exclusion Power 1 (EPD#2 4#x 54U IR AP S a2

el FAR(EE F
W, AR ohd ¢ole] FYRE Akt WAL F YEAE Y FES

oJm gttt Exclusion Power 2 (EP2) #H2 &z 3y 2 & F 3o

ol
td
fo
>
1>
Lo
Ho
r>~l
D)
ofl
o
=
=]
ol
ol
s
e
oX
>
o
>~
el
il
i)

o7 bty xAMet FAMAAE BE kAL EP2 Fel 0568 W,
A = A= oAl 7o) mAZE 05 o] 9] k& Bt

{a

sl

SN A ZE2E 0.9999999F 0.9999999%A a1 Al =l A 0.9998¢] AT, o] A2
2 Sk 1000%F whef o) Hukel A gk whEle] R (s IE)E ol 5
= AR wAES AU vk Zelw, A= 1009 vhelol A, 1
AL Al =M= 5000vke] A 1k S Zte 4 e wiAlE S Ad Aem



AZtE 4 . ol A2 tyFHAe] 5, heterozygosity, PIC #ke] H] alej A]
A

e A" ASERY A5y SN AR vpAfclA o] Wel=7 #A
=

Table 7. Exclusion power of each marker.

marker Jindo (inland) Jindo (Jindo) Poongsan Shepherd
EP1 EP2 EP1 EP2 EP1 EP2 EP1 EP2

2004 0.365 0.543 0.409  0.586 0.406 0.583 0.296 0.467
2016 0.648 0.788 0586  0.741 0.520 0.687 0.525 0.691
2097 0.585 0.740 0503 0673 0.521 0.688 0.289 0.470
2132 0.762 0.865 0776  0.873 0.818 0.900 0.320 0.505
2146 0.841 0.851 0779  0.876 0.823 0.903 0.493 0.667
2149 0.517 0.685 0.494  0.666 0.551 0.713 0.261 0.426
2158 0.757 0.861 0.758  0.862 0.781 0.876 0.577 0.732
2161 0.328 0.509 0432  0.609 0.565 0.725 0.134 0.269
2164 - - - - 0.592 0.744 0.476 0.649
2165 0.846 0.917 0.845 0916 0.786 0.880 - -
2175 0.499 0.670 0476  0.649 0.580 0.735 0.570 0.727

Accumu
lated 0.9999 0.999999  0.9999 0.999999  0.99999 0.9999999 0.99 0.9998
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. =3} A9 A (Genetic Analyzer)Z ©]83F DNA typing A~

TE2 AL o] &3 Genotyping WHES HE BEAAEE AHZ ztE: A

ddolM tdstA &2 = = oldel o tEke &S Aesfop &t

7} DNA A&
F, 2979kl o] el FARAAE e A4S ARG FA=
O6vte]) d=rol A w4, WEI= Gerke]) A=k 47 2 A 53
THL, AYMES G4vke]) F71= Ll w4, Alee G0vke) Sl AR

s, el skt @lvkel) d=e] A ke SRAEATE obd Ao

2 A7E= AAE2FH AES AFste] e ol&sd 2da ddE
o AHE AAAE AAES olgsto] AAl A SEHAE SIS

AR Azt E = FAN A7 (2, BE, F7F 17HAIE A, trio case), X%
37HA, A E - v & - 2dle] se= 2tz 1I7MAY, Eja 2ol glo] F-Ad
202 FA4%E 7HA (motherless case)E ZF ZAFoA sy AdA4ste] ol &
o) FRAAANEE FH2 A

o

T4 AE: DNA FE5& s AxsE 47 A& 4 dES d318 A
&2 5~63] &2 phosphate buffer saline (PBS, 0.01M NaPO,, pH 8.0) 5m{
o @7t TE T dAET st HAHE A EZ= lysis buffer (100mM EDTA,
10mM Tris-Cl, 1% (w/v) SDS, 100xg/m¢ proteinase K, pH 8.0) 200t 60T
A 1AIZE &t =9 5 o5 AAS FASAT A HAE FFC] phenol
(equilibrated, pH 8.0)= A& 3ste] AE W proteing AA3AL. EFE2
3000rpmol A 10E3F A Egste] AA o FriFem o, 435ie o
A& #Hsled A 15ml microfuse tubed] %At + WHAZR FHFe] phenol:
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chloroform: isoamylalcohol (25: 24: 1)& & A2 3ste] 3000rpmol Al 10+
AR s AF NS oAl AR tubeol] &ATH Al WA= DNA A
AR 1/4 volume? 7.5M ammonium acetate, %2 100% isopropyl alcohol<
Ao gsld e -20CAA 1A7F &9 incubation A% % 12,000rpm el A1
1037 4l stel DNAE A A A

et o 2 AEFAS WElal 70% ethanol 500l ¥ DNAE Al Z 3}
saltE& A Ag £ 12,000rpmol Al 5&7F A8t A5 AES W H20
A pellets AZAIZ1 ¥ TE buffer (10mM Tris-HCI, ImM EDTA, pH 7.0)
200108 tlste] —20C oA B3k

gol: 15ml microfuge tube°] whole blood 500ulE F3dte] RBC lysis
buffer (320mM Sucrose, 1% (v/v) Triton X-100, 5mM MgCl,, 10mM
Tris-HCI (pH 7.6)) 1mE 7tste] & &5 AEd+45 A7 % 12,000 rpm
oA 1&3F ARt dSds MRt Fe o] Atgkd Ad4E BT Al
AE w742 RBC lysis bufferg 3~53] #bE3sto] A& stglcth o] Hbgo] &
M washing & TEN buffer (10mM Tris-HCI (pH 8.0), ImM EDTA (pH 8.0),
100mM NaCl) 5000E A& 7Fste] 2 42 % 12000rpmol Al 583 94
B3t A= v H) Digest® TEN buffer (10mM Tris-HCl (pH 7.6),
10mM EDTA (pH 8.0), 150mM NaCl) 1910, 20% SDS 6.2540, proteinase K
(20mg/ml) 2.5uE A=l 7kste] 60T A 2A13F &<t lysis AIATE o] 7] 5
M NaCl 15p0E 7}3te] 12,000 rpmoll A 10837 fAEE 3 & =92 A
tubedll &713L FAGHAE FEUHY DNA JAGAZREH sd3 FAHS
T8k

o

th PCR:

Microsatellite= Francisco 5 (1996)° 93] H 11¥ tetranucleotide repeat
sequence®] T3t primers oAl H]LA polymophic informative content
(PIC) kol =2 primer® 933t o]5 F forward primerdl= 3714

fluorescent dye (6-FAM, HEX, NED)Z labellingdto] o]&3tith Ao A&
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3k ml7] 9] o] &3} labellingoll AF&¥ fluorescent dye: table 8o e AT
PCR mixture &4 10-100ng genomic DNA, 10mM Tris-HCl (pH 8.3),
50mM KCl, 1.5mM MgCl,, 0.001% (w/v) gelatin, 0.2mM dNTPs, 77} 0.5uM
9] forward®} reverse primer, 0.5 unit Tag-polymerase (Takara, Otsu, Japan)
o]aL total volume& 15uLo]l . WHE%AL touch down 7o = (Don %,
1991) annealing #& A2 2% 62CeolA 6 cycles, 61C ¥ 3 cycleso] 1T
=M A 24 cycles®] WSS RAsPA 713 mkR| 2 53T oA 6 cyclesE WHEA| A
t}h. A WA denaturation?t 94ToA 5EZF WFSAIZH T YA 36 cycles?

denaturation& 35%, annealing& 35%, extensione 40% F¢F w8 A F ).

Table 8. Fluorescent dyes used for labelling microsatellite markers in this

study.

Marker name |Fluorescent dye| Annealing Temp. |Productivity | Repetition
CVSs-1 HEX 62—61-54—53TC Good tetra repeat
CVS-2 6-FAM 62—61-54—53C Good (GAAA)25
CVS-3 NED 62—61-54—53C Excellent | (GAAA)35
CvVs-4 HEX 62—61-54—53C Excellent | (GAAA)44
CVS-5 6-FAM 62—61-54—53C Excellent | (GAAA)55
CVSs-6 NED 62—61-54—53C Good (GAAA)13
CVSs-7 6-FAM 62—61-54—53C Excellent | (GAAA)21
CVs-8 6-FAM 62—61-54—53C Good (GAAA)18
CVS-9 NED 62—61-54—53C Excellent |tetra repeat
CVs-10 HEX 62—61-54—53C Excellent | (GAAA)30
Cvs-11 HEX 62—61-54—53C Excellent | (GAAA)25
CVs-12 NED 62—61-54—53C Excellent | (GAAA)16
CVS-13 6-FAM 62—61-54—53TC Good tetra repeat
CVs-14 NED 62—61-54—53C Good (GAAA)24

2}) A7 5

PCR product?] #719%<& ABI 310 genetic analyser (PE Applied
Biosystems)oll Al 33ttt d71dsS st7] A PCR  product?] —size,
labelling &+ fluorescent dye?] £l Wt PCR product® &gatadtt. o] AL
100 g4 F 245 FHste] formamide® 60v) 5418 500-ROX standard

45



marker (PE Applied Biosystems) 10109t 43¢ mixture® W&t & 230
AeE gk A & 2789 mixture (3FHe] mixture & 578 locuse] PCR product
S AAh) & wEAL o]AL 95T 1023 incubationdle] denaturation
A7), dgolA uFE  coolingdtith. 60CoA 5087 A7|ds T F
GeneScan program (version 3.1.2, PE Applied Biosystems)g ©]&3le] PCR

product?] sizeE 2413

d

}_

iih)

3}

o 498 RS A% AAAAY Fade PFeAs 99

M
1%

i1
tjo

2
observed heterozygosity (H,), expexted heterozygosity (H.), PIC
(Polymophism Informatic Content) value, exclusion power 1, 2& Cervus
program (version 2.0, http://helios.bto.ed.ac.uk/evolgen/cervus/

cervusregister.html, Marshall 5, 2001)& o] &3} A4l At} Heterozygosity
£ Hardy-Weinberg Equilibrium® 238 7|HxE S om(Het = 1-%

" Pi%), Botstein 5(1980)el <J3 AI¢tE PIC e the# o]l Axbaldth

PIC = 1-2,Pi® -2 =" PPy,

e
=3
rr

22k A Al @G AAT GEdE SEolW n dRfAAe

Exclusion powers HA koA FZ9a2 AAS HAezlS o uv

b Bk AR M E S alleles 2EA &S FEE AAFEA ] o]
marker’} ol= Axe FHETHS VA= AE UHUWE ARE ol&HTh
™

PN o 5
AN A REE S 5 Qe 4o FEol

rlo

Exclusion power 1 (EP1)
Exclusion power 2 (EP2)& HFX

=
AFe Jameison 5 (1997)° &b t}S-3F 2t

n7he alleles 717 locus® iHA allele frequencyZ P; #3tal as thS3t

2ol 7Hyshe
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n
k= lzlpf

EP1 =1—4da,+24di+4a;—3a,

EP2 =1—2a,+2a;+2a,— 3as—2a5+ 3asa,

EE Jocuso] g +2& EP %<l combined EPE= t&3 Zt}

Combined EP = 1-(1-markerl® EP)(1-marker2¢] EP).......... (1-marker n<]
EP)

ZF AL A U, A 7 f 314 FRE dolr 7] 93] F-statistics (Weir
9} Cockerham, 1984)E o]&3le] 57F FFHoZ Al8H markero] w3t

Fis¢ Fsr valueE 78tk Fisi= & obgle ol A nile] alnfol] o3k o]
HAEES A2 =S UM, Fsre Je] &3t oJsiA of7]H = obd
of olg A H2AEE yEkdYh obe dEFAAe] 594 AAe 9
3 Guo®} Thompson (1992)¢] A|A|gk A7 (Exact probability test)S ‘&3l
markov chain methodE ©o]&35le] FHdAF oMo Hardy-Weinberg
Equilibrium®] $1¥) AR=E olr gt} F-statistics® A2 42 GENEPOP
program (version 3.3, ftp://ftp.cefe.cnrs—mop.fr/genepop, Raymond®} Rousset,
1995)&  ol-&ste] Fastsitt. AF FAHAE Lotrr] 3 Neid
distance method (1972)& o]&sto] FHd2 A& A4tstdl

Zzplmz P 2mi
Nei’s Distance = ZZ lez]l/z ZMZ szz]l/z

P population 19] m¥M A locusol A= (1A allele®] frequency

Pomi ‘population 2] m¥ A locusell U= (HA alleled frequency

agla olE AR UPGMA (Unweighted Pair Group Method with
Arithmetic mean) dendrogram< 2Hd3stdth. F34 Al Aia UPGMA

47



dendrogram 24 2 TFPGA program (version 1.3,
http://bioweb.usu.edu/mpmbio/tfpga.htm, Miller, 1997)S o] &3}o] =33}

B ATl R HAAAE ol &dte] AA AABAE FEHOR HF
371 98l $-=4] (Likelyhood Ratio (LR)) AAFE T3 RAES A5
U s BN Ao AwhA 3FololA RARIAE ¥RIle &E
o, FAFI} IFI} oldul= EF5tal A3 FAAAE FHYUS FEC ¥

fol vl 2 bE depdch S

rr
£
dlo
A=
m
S
-
ol
2
£

ol
il

ME|H,D) _ PAyl GXA,| Gap Hy)

LR="p(EIH, D) — P(Ay| GWHA,| Gap H,))

Hy ‘F45% ofolo] 4B Afolr) g 7H4
He "‘FAFE ofele] AE8H4 AR obynt o= 7HA
Ay Ap2) o] o m U = HE e
Ay Aol oA A EH W
Gu: oMy e] 24

Gart A% F449

21 AALA A= o] #he HFHA T, 5 Pl (paternity index)etE o2
£33}, o] o] &3] YA E (paternity probability)S AArgith RasE

AR7E AA AFd g5 PH, | E, DS

B PI<P(H, | ])
P(H, | E.D="prp(H, | D+ P(H, | D
olul fAAZA oo ABEAc] olste] 2N} AN s PHp |
Dot RAF7F obd &E P(HA | D= 34 Aol ojEshs 4ol Adstez=
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Fig. 63 72 A& A|HAA] 23k genotyping electrogram® WX 2 o=
Hel Zlo|th,

a0 GOO0 GEO0 o0 I’-ﬂl.x.'l' lﬁ-‘[:'!'l Iqmn lB'E':'E- 10200

160C _ | JE*};H 1

CVE-3

I"Ic‘*“y‘l T

Fig. 6. A representative electrogram of PCR products of microsatellite

markers CVS-3, CVS-4, CVS-5, and CVS-10 in Poongsan dog 1.
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Fig. 7. A representative electrogram of PCR products of microsatellite

markers CVS-3, CVS-4, and CVS-10 in Poongsan dog 2.
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Table 9. Size range, number of alleles, heterozygosity, exact probability test
result, PIC value, exclusion power, and number of individuals typed for each

marker in Poongsan.

Number Exact PIC

Size e Number of
Marker of Ho He |Probability test|value EP1 EP2 |individuals
range typed
alleles P-value| SE S
CVS-1 | 223-287 8 0.677 | 0.803 | < 0.01 - 0.77 0.428 0.606 93
CVS-2 | 290-362 16 0.691 | 0.824 | < 0.01 - 0.797 | 0.482 0.653 81
CVS-3 | 225-369 27 0.733 | 0.939 | < 0.01 - 0.930 | 0.766 0.867 90
CVS-4 | 325-425 20 0.770 | 0.893 | < 0.01 - 0.879 | 0.641 0.781 87

CVS-5 | 364-424 16 0.792 | 0.858 | < 0.01 - 0.840 | 0.561 0.720 96
CVS-6 | 230-318 9 0.621 | 0.740 | 0.0353 | 0.0042 | 0.694 | 0.332 0.507 87
CVS-T7 | 242-270 8 0.747 | 0.798 | 0.3169 | 0.0080 | 0.762 | 0.414 0.592 95

CVS-8 | 251-315 15 0.628 | 0.844 | < 0.01 - 0.824 | 0.528 0.693 94
CVS-9 | 362-446 17 0.712 | 0.893 | < 0.01 - 0.877 | 0.632 0.775 80
CVS-10| 267-343 18 0.760 | 0912 | < 0.01 - 0.900 | 0.684 0.813 96
Mean 15.40 0.70 | 0.84 0.81 89.90
All locus
< 0.01 - 0.999765 | 0.999997
crossed

*Hy observed heterozygosity, He ' expected heterozygosity, SE: Standard Error

Table 10. Size range, number of alleles, heterozygosity, exact probability test
result, PIC value, exclusion power, and number of individuals typed for each

marker in Jindo.

. Number Exact Number
Marker Size of Ho | He | Probability test PIC EP1 Ep2 |. .o
range values individual
alleles P-value| SE s typed
CVS-1 |215-247 7 0.750 | 0.792 | 0.0647 | 0.0054 | 0.753 | 0.406 0.584 56
CVS-2 [270-350 18 0.738 1 0.903 | < 0.01 - 0.884 | 0.653 0.790 42
CVS-3 [245-381 26 0.706 | 0945 | < 0.01 - 0933 | 0.773 0.872 51

CVS-4 |345-445 19 0.804 | 0914 | 0.1313 | 0.0108 | 0.899 | 0.682 0.811 56
CVS-5 |360-432 17 0911 | 0931 | 0.0576 | 0.0055 | 0917 | 0.727 0.842 56
CVS-6 [230-290 8 05821 0.753 | 0.0322 | 0.0028 | 0.708 | 0.349 0.527 55
CVS-7 |238-266 8 0.625 | 0.761 | 0.0047 | 0.0021 | 0.717 | 0.362 0.539 56
CVS-8 |247-275 8 0.760 | 0.797 | 0.2165 | 0.0067 | 0.757 | 0.408 0.586 50
CVS-9 |362-414 11 0.702 | 0.848 | 0.0134 | 0.0019 | 0.823 | 0.526 0.693 47
CVS-10]259-343 16 0.857 10919 | 0.3385 | 0.0124 | 0.904 | 0.693 0.819 56
Mean 1380 | 0.73 | 0.84 0.82 52.50
All locus

crossed

< 0.01 - 0.999855 |0.999998

*Ho: observed heterozygosity, He ' expected heterozygosity, SE: Standard Error
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Table 11. Size range, number of alleles, heterozygosity, exact probability test
result, PIC value, exclusion power, and number of individuals typed for each

marker in Shepherd.

Size Numb E).(a_'Ct PIC Number of
Marker er of | Ho | He |Probability test|value| EP1 EP2 | individuals

range typed

alleles P-value| SE S
CVS-1 |227-251 7 0.735] 0.732 | 09561 | 0.0021 | 0.683 | 0.322 0.499 49
CVS-2 |262-330 7 0.5741 0.620 | 0.7163 | 0.0073 | 0.562 | 0.210 0.372 47
CVS-3 |257-281 7 0.600| 0.623 | 0.7213 | 0.0071 | 0.592 | 0.232 0.418 50
CVS-4 |257-437| 15 |0.804|0.888 | < 0.01 - 0.866 | 0.606 0.756 46
CVS-5 |380-412 7 0.654| 0.638 | 0.1563 | 0.0061 | 0.576 | 0.221 0.381 52
CVS-6 |234-282 6 0.478] 0.674 | < 0.01 - 0.632 | 0.267 0.448 46
CVS-7 | 242-258 4 0.574] 0.545 | 0.1638 | 0.0033 | 0.437 | 0.147 0.243 54
CVS-10|287-343 9 0.615] 0.820 | < 0.01 - 0.788 | 0.460 0.635 52
CVS-11|295-327 9 0.852] 0.846 | 0.9957 | 0.0005 | 0.818 | 0.508 0.677 54
CVS-12|363-395 6 0.815] 0.809 | 0.7930 | 0.0030 | 0.775 | 0.435 0.614 54
Mean 770 | 065 | 0.70 0.66 50.40
All locus
< 0.01 - 0.98815810.999473

crossed

*Ho: observed heterozygosity, He : expected heterozygosity, SE: Standard Error

60



Table 12. Size range, number of alleles, heterozygosity, exact probability test
result, PIC value, exclusion power, and number of individuals typed for each

marker in Beagle.

Exact
Marker | Si7e | NP\ g1 | g | Probability | MO by | Epe | Nemsr
Tange | ajleles s typed
P-value SE
CVS-1 |215-259| 8 | 0.740 | 0.686 | 0.2532 | 0.0078 | 0.635 | 0.277 0.45 50
CVS-2 |290-326| 7 ]0.780 | 0.657 | 0.1038 | 0.0047 | 0.599 | 0.241 0.406 50
CVS-3 |261-369| 14 | 0.740 | 0.856 | 0.0174 | 0.0035 | 0.831 | 0.540 0.703 50
CVS-4 |349-405| 11 | 0.880 | 0.881 | 0.6289 | 0.0088 | 0.859 | 0.588 0.743 50
CVS-5 |384-424| 10 |0.900 | 0.839 | 0.9321 | 0.0036 | 0.809 | 0.492 0.663 50
CVS-6 |238-330| 7 |0.640 | 0.762 | 0.1286 | 0.0044 | 0.717 | 0.361 0.539 50
CVS-7 |242-286| 6 |0.700 | 0.682 | 0.8120 | 0.0045 | 0.623 | 0.263 0.430 50
CVS-8 |239-287| 12 | 0.840 | 0.876 | 0.1245 | 0.0071 | 0.854 | 0.581 0.737 50
CVS-9 |330-398| 9 | 0.740 | 0.782 | 0.0855 | 0.0052 | 0.743 | 0.394 0.573 50
CVS-10|271-347| 14 | 0.800 | 0.783 | 0.0201 | 0.0040 | 0.753 | 0.417 0.597 50
CVS-11|287-319| 9 |0.860 | 0.864 | 0.3494 | 0.0069 | 0.839 | 0.545 0.709 50
Mean 9.72 | 0.77 | 0.78 0.74 50.00
All locus
crossed 0.0109 - 0.998328 0.999971

*Ho: observed heterozygosity, He : expected heterozygosity, SE: Standard Error

Table 13. Size range, number of alleles, heterozygosity, exact probability test
result, PIC value, exclusion power, and number of individuals typed for each

marker in Greyhound.

Exact

Si Numbe Probability PIC Number of
Marker 1ze rof | Ho | He test valu| EP1 EP2 | individuals

Tange | alleles es typed

P-value| SE
CVS-1 |227-247 6 0.683| 0.7 | 09505 |0.0018 | 0.64 | 0.278 0.446 41
CVS-2 |302-334 9 0.854] 0.863 | 0.7251 |0.0060|0.836| 0.542 0.706 41
CVS-3 |249-357 13 0.561] 0.863 | < 0.01 - 0.84 | 0.559 0.72 41
CVS-4 | 341-401 12 0.537] 0.877 | < 0.01 - 0.853| 0.579 0.735 41
CVS-5 | 364-420 9 0.683] 0.844 | < 0.01 - 0.813] 0.498 0.669 41
CVS-8 |247-271 7 0.829 0.718 | 0.0720 | 0.0042 | 0.667 | 0.301 0477 41
CVS-9 |362-398 7 0.732| 0.720 | 0.3612 | 0.0071 [0.673| 0.314 0.493 41
CVS-13| 92-136 7 0.366] 0.534 | < 0.01 - 0.493| 0.156 0.319 41
CVS-14|1564-222 7 0.659] 0.742 | 0.1195 |0.00470.697 | 0.336 0.517 41
Mean 855 | 065 0.76 0.72 41.00

All locus <ool | - 0991714 0.999651

*Hoy: observed heterozygosity, He : expected heterozygosity, SE: Standard Error
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Table 14. Case 1S TFA 3= /WA 52 genotype profile.

Locus
CVS-1|CVS-2|CVS-3|CVS-4|CVS-5|CVS-6|CVS-7|CVS-8|CVS-9| CVS-10
FAEN1| 05/09 | 16/19 | 25/35 | 31/32 | 12/13 | 04/19 | 07/07 | 09/12 | 19/20 | 06/07
FAEN2| 05/05 | 16/18 | 15/28 | 30/30 | 02/12 | 04/05 | 03/06 | 05/05 | 20/25 | 05/18
13| 05/09 | 16/18 | 15/25 | 30/31 | 12/12 | 04/04 | 06/07 | 05/09 | 20/25 | 05/06
4
4

74| 05/08 | 16/16 | 33/35 | 28/30 | 12/12 | 04/19 | 05/07 | 05/08 | 17/25 | 17/18
7N5] 05/05 | 16/16 | 15/23 | 30/31 | 12/12 | 04/05 | 03/06 | 05/08 | 20/25 | 06/16

Table 15. Case 194 HH A4 (Paternity Index) ¢ FHEE (Paternity
Probability) ¢ A4k

L 1At eF 241 3F 24t e 3 7F
U T pr Ts=pr| PP |4 PP| PI [%# PI|] PP |4 PP
CVS-1 18.585502 18.585502| 0.94894182 0.94894218 1.660412 1.660412 0.62411887 0.62411887
CVS-2 1.473049 27.377355(  0.59564085 0.96476063 3.447777 5.724730 0.77516858 0.85129514
CVS-3 11.262388 308.334396| 0.91844982 0.99676725 0 0 0 0
CVS-4 8.696522 2681.436858| 0.89687024 0.99962720 1.672968 0 0.62588404 0
CVS-5H 1.744852 4678.710464| 0.63568163 0.99978631 3.489703 0 0.77726812 0
CVS-6 1.338464 6262.285523|  0.57236887 0.99984034 0 0 0 0
CVS-7 11173184  6.996967x10"|  0.91785222 0.99998571 0 0 0 0
CVS-8 4.476276|  3.132035x10°|  0.81739416 0.99999681 2.849003 0 0.74019246 0
CVS-9 2963545 9.281928x10°|  0.74770061 0.99999892 2.963545 0 0.74770061 0
CVS-10 32.051282| 2.974977x10°|  0.96974399 0.99999997 0 0 0 0
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Table 18. Case 258 TA 3= /WAIE2 Genotype Profile.

7H A

Locus

CVs-1|C

VS-2 |CVS-3

Cvs-4

CVS-5

CVS-6

CVSs-7

CVS-8| CVS-9

CVS-10

=
>

05/06 1

6/18 |11/31

30/30

11/13

04/06

03/06

07/08| 19/25

05/07

=
9

04/05] 1

5/19 |15/33
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06/06| 19/19
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Table 19. Case 2 4

A

-1

Abe] F-A A4 (Paternity

(Paternity Probability)2] Al4t.

Index)¢ 54

155

Locus E270 6, 8 Abol EA) 7,9 Abel
PI 4 Pl PP |4 PP| PI 4 PI PP |4 PP
CVS-1 - - - - 2.43638 2.43638| 0.70899609 0.70899609
CVS-2 0.861944 0.861944 0.46292692|  0.46292692| 20.329269 49.474082|  0.95311607 0.98018785
CVS-3 3.001501 2587126 0.75009378( 0.72122529| 11.262388 557.196302| 0.91844982 0.99820852
CVS-4 2.071458 5.359122 0.67442172 0.84274559| 4.142916 2308.417476|  0.80555778 0.99956699
CVS-5 5.049495 27.060862 0.83469695( 0.96436318| 2.664712 6151.267750| 0.72712726 0.99983746
CVS-6 1.948787 52.735856 0.66087751| 0.98139045| 1.948787 1.198751x10"|  0.66087751 0.99991659
CVS-7 1.979414 104.386091 0.66436353( 0.99051108|  4.042037 4.845396x10%|  0.80166746 0.99997936
CVS-8 3.132832 327.024085 0.75803517| 0.99695144|  4.699248 2.276972x10°|  0.82453825 0.99999561
CVS-9 2.499750 817.478457 0.71426530( 0.99877822|  2.499750 5.691860%10°|  0.71426530 0.99999824
CVs-10 3.692762 3018.753383 0.78690588(  0.99966885| 2.525253 1.447339x10°|  0.71633242 0.99999931
Table 20. Case 20141 2Mt-3Ath7t 317 A el AR =9 HLASE o AAL
Locus 24 o) 9} 3AI) 7F
PI 4 PI PP 2 PP

CVSs-1 - - - -

CVS-2 2.077690 2.077690| 0.67508099| 0.67508099

CVS-3 | 6.003001 12.472375| 0.85720428| 0.92577404

CVS-4 2.071458 25.836001| 0.67442172| 0.96273662

CVS-5 | 5185685  133.977364| 0.83833642| 0.99259135

CVS-6 2559110|  342.862313| 0.71903088| 0.99709186

CVS-7 3.958828| 1357.334903| 0.79833945| 0.99926380

CVS-8 1.649077| 2238.349770| 0.62251003| 0.99955334

CVS-9 3.999600| 8952.503741| 0.79998400| 0.99988831

CVS-10 | 7.385524| 6.611893x10"| 0.88074687| 0.99998488
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Fig. 20. Case 39| 7} %=,

Table 21. Case 3& T3 7NAE9 genotype profile.

1A Locus
TH *
CVS-1 | CVS-2 | CVS-3 | cvs-4 | cvs-5 | cvs-6 | cvs-7 | cvs-8 | cvs-9 |cvs-10
AEI01 | 06/08 | 13/21 | 09/16 | 30/40 | 05/09 | 06/06 | 01/04 | 05/06 | 16/20 | 08/13
AEM2 | 07/08 | 16/16 | 15/17 | 25/36 | 08/12 | 04/05 | 04/08 | 07/08 | 17/18 | 12/13
5713 | 06/09 | 13/21 | 10/22 | 30/36 | 05/05 - 04/04 | 05/09 | 16/16 | 05/08
AE7M4 | 06/07 | 13/16 | 16/17 | 30/36 | 09/12 | 04/06 | 01/08 | 06/07 | 18/20 | 12/13
Table 22. Case 3914 AR AA}F 391 AALY] RAX 4 (Paternity
Index)$} H-A3E (Paternity Probability)e] ZAL.
L AxA 1, 3 Ake] (ARHAL HEN 1, 2, 4 AFe] (37 AH
IR T4 P PP | 4 pP| PI 7 PI PP | %4 ppP
CVS-1| 1.749300] 1.749300] 0.63627105| 0.63627105] 3.498600 3498600 0.77770862| 0.77770862
CVS-2 | 11.206723] 19603921 091807793 0.95146565| 14.008404 49.009802|  0.93337066| 0.98000392
CVS-3 0 0 0 o 5.103572]  250.125054] 0.83616151] 0.99601792
CVS-4| 5605942 o| o0s4s62114 o 11211844]  2804.373096| 0.91811299] 0.99964354
CVS-5| 9327425 o] 090317044 0| 5.091141] 1.427746<107 083582715 0.99992996
cvs6| - - - - 5.790967]  8.268029<107] 0.85274557| 0.99998791
CVS—7| 1555604 o] 060371685 0 27.932961] 2.309506<107] 0.96543734] 0.99999957
CVS-8| 2777778 o] 073529413 o 2.173913] 5.020664x107 0.68493150] 0.99999980
CVS-9| 3614967 o] 078331373 0| 1.620683] 8.136402<10° 0.61840552 0.99999988
CVS-10| 279952 o[ 073681108 0| 3498950] 2.846837x107] 0.77772591] 0.99999965

geEg A5 13 4 Atele] AARAE AA-HY 13 3 Atel= HHHA

o) =
e -
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Case 4 (7)) Case 39 #2 &0l el 3 74A o] ARAAL

B>  m

@i> wa

Fig. 21. Case 42| 7} =,

Table 23. Case 45 TA 3t 7/WAE2] Genotype Profile.

Locus

7R A
CVS-1 |CVS-2|CVS-3| CVS5-4 | CVS-5|CVS-6 | CVS-7 | CVS-8|CVS-9|CVS-10

=)
bl
=
o

07/07 | 14/17 | 16/21 | 27/37 | 06/14 | 05/05 | 03/05 | 07/09 | 17/17 | 11/15

™
bl
=
>

05/07 | 14/14 | 17/21 | 25/36 | 06/14 | 05/05 | 03/05 | 07/08 | 15/17 | 07/15

Table 24. Case 4 AEHAL] @A o} FAZE] AL

Locus PI T4 PI PP 4 PP
CVS-1 | 1.646739 1.646739|  0.62217657 0.62217657
CVS-2 | 6.003602 9.886366| 0.85721633 0.90814198
CVS-3 | 4.252977 42.046485|  0.80963176 0.97676930
CVS-4 | 5605942 235.710158|  0.84862114 0.99577542
CVS-5 | 5.108942| 1204.229526| 0.83630553 0.99917028
CVS-6 | 2683391 3231.418687| 0.72851104 0.99969063
CVS-7 | 2403562| 7766.915126| 0.70619016 0.99987127
CVS-8 | 0.862069| 6695616755 0.46296297 0.99985067
CVS-9 | 3614967 2.420443x10°| 0.78331373 0.99995869
CVS-10| 2153316 5.211979x10"] 0.68287352 0.99998081

F4 RS 0099% ol H o WAL QAT
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Case 5 (AP E): 7%= &HH AH= gl g 74Al v trio AL

@D

Fig. 22. Case 52| 7} %=,

Table 25. Case 55 TFA 3= WA 52 genotype profile.

Locus
7N A
CVS-1|CVS-2|CVS-3|CVS—4|CVS-5|CVS-6|CVS-7|CVS-10|CVS-11|CVS-1
A E1]| 05/08 | 14/16 | 10/12 | 34/37 | 11/12 | 03/03 | 03/03 | 15/20 | 05/09 | 01/09
A E2| 05/07 | 14/17 | 12/12 | 30/32 | 10/11 | 03/03 | 02/03 | 08/09 | 03/09 | 02/06
A ¥ E3Z| 05/08 | 14/16 | 10/12 | 32/34 | 11/11 | 03/03 | 02/03 | 08/15 | 03/05 | 06/09
Table 26. Case 5 317 ALe] H-Ax| 9} F-AE] ALk
Locus PI 4 PI PP 2 PP
CVSs-1 4902451 4.902451 0.37984727 0.37984727
CVS-2 7.836991 38.420464 0.87032201 0.80433507
CVSs-3 3571429 137.215961 0.87719298 0.96706485
CVS-4 6.570959 901.640451 0.86791634 0.99889214
CVS-5 0.963020 868.297788 0.49058084 0.99884965
CVS-6 1.917002 1664.528595 0.65718227 0.99939959
CVS-7 1.048548 1745.338130 0.51184937 0.99942737
CVS-10 1.733102 3024.849003 0.63411538 0.99966951
CVs-11 2572016 7779.960033 0.72004605 0.99987148
CVS-12 3.858411]  3.001828x10" 0.79417139 0.99996669

A R stEo] 99.99% ol 4oz WAMA AL
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Case 6(A|#H=): Case 59 %2

Fig. 23.

Case 62 7M =,

P [n]

20

Table 27. Case 65 TA3= 7/NAE<2] genotype profile.

73

Locus
7N A
CVS-1 | CVS-2 | CVS-3 | CVS-4 | CVS-5 | CVS-6 | CVS-7|CVS-10|CVS-11|CVS-12
A4 | 0407 | 1717 | 1213 | 25/27 | 11/11 | 0203 | 0406 | 16/20 | 06/07 | 02/06
AHES | 05/07 14/17 13/13 | 25/27 | 09/11 02/03 | 02/06 16/17 | 07/09 | 06/06
Table 28. Case 6 AEFALS] F@A| o} FASE AL
Locus PI 4 Pl PP 4 PP
CVs-1 0.612506 0.612506 0.37984727 0.379847727
CVS-2 6.711409 4110778 0.87032201 0.80433507
CVS-3 7.142857 29.362701 0.87719298 0.96706485
CVs-4 9.203374 270.235923 0.90199320 0.99631317
CVS-5 0.963020 260.242598 0.49058084 0.99617214
CVS-6 1.917002 498.885582 0.65718227 0.99799954
CVS-7 26.881720  1.341090x10" 0.96413421 0.99992544
CVS-10 4332756 5.810617x10" 0.81247970 0.99998279
CVS-11 1.227295|  7.131341x10" 0.55102490 0.99998598
CVS-12 1.542888]  1.925925%10° 0.60674635 0.99999481
T4 BEEE 99.999% ooz Fylo] AAH




Case 7(H| &) =9 & A s3] 3 7HAll AF trio AAL

Fig. 24. Case 79 7M %

Table 29. Case 7S T4 3t= /NAE<2] genotype profile.

Locus

7N A
CVS-1|CVS-2|CVS-3|CVS-4|CVS-5|CVS-6|CVS-7|CVS-8|CVS-9| CVS-10 | CVS-11

Hl =1 | 04/05 | 12/14 | 12/12 | 28/30 | 12/13 | 06/07 | 03/06 | 07/08 | 17/18 | 10/11 03/04

H| =2 | 04/07 | 14/16 | 14/14 | 31/31 | 10/11 | 08/08 | 02/06 | 01/04 | 08/12 | 09/10 04/06

H] =3 | 04/07 | 14/14 | 12/12 | 30/31 | 11/12 | 06/08 | 06/06 | 04/07 | 12/18 | 09/10 03/04

Table 30. Case 7 39171AFe] F-Ax| et FAgE ALt
Locus PI T45 Pl PP T4 PP
CVs-1 1515152 1.515152 0.60240972 0.60240972
CVS-2 1.724138 2.612331 0.63291140 0.72317044
CVS-3 20.000000 52.246623 0.95238095 0.98121947
CVS-4 2777778 145.129519 0.73529413 0.99315676
CVS-5 7.142857|  1036.639403 0.87719298 0.99903627
CVS-6 6.250000]  6478.996269 0.86206897 0.99984568
CVS-7 10.000000|  7.635956%10" 0.90909091 0.99998690
CVS-8 4.166667| 3.181649x10° 0.80645163 0.99999686
CVS-9 6.250000|  1.988530x10° 0.86206897 0.99999950
CVS-10 1.162791|  2.312245x10° 0.53763447 0.99999957
CVS-11 3.333333|  7.707484x10° 0.76923075 0.99999987

FAZE] 99.9999% ooz AATA VL QA H T
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Case 8 (H]Z): Case 7% 72 w72 3t 7HA that ARZAL

EEE——C 7>  Ma

C ol 5 > 2l ch

Fig. 25. Case 89 7M%.

Table 31. Case 8% TA 3= /WA E2] genotype profile.

Locus

CVS-1 | CV5-2 |CVS-3|CVS-4|CVS-5|CVS-6|CVS-7|CVS-8|CVS-9|CVS-10|CVS-11

41 03/04 | 17/17 |13/15]26/28 | 09/10 | 06/08 | 04/04 | 04/06 | 10/14 | 10/11 | 03/06

H| 25| 03/03 | 13/17 |12/15|28/28 | 09/11 | 04/08 | 02/04 | 01/04 | 12/14| 05/11 | 03/03

Table 32. Case 8 AEFHALS] F@A| o} FAGE] A4

Locus PI 4 PI PP +4 PP

CVs-1 8.333333 8.333333| 0.89285714| 0.89285714
CVsS-2 12.500000 104.166663| 0.92592593|  0.99049128
CVS-3 25.000000]  2604.166563| 0.96153846| 0.99961615
CVsS-4 4.166667| 1.043336x10"| 0.80645163| 0.99990416
CVS-5 1.190476| 1.242066x10"| 054347822  0.99991950
CVS-6 8.333333| 1.035055x10°| 0.89285714| 0.99999034
CVsS-7 1.612903| 1.669444x10°|  0.61728392|  0.99999401
CVsS-8 2777778  4.637344x10°  0.73529413|  0.99999784
CVS-9 2777778 1.288151x10°  0.73529413|  0.99999922
CVS-10 2.272727|  2.927616x10°  0.69444442|  0.99999966
Cvs-11 3.333333]  9.758719x10°] 0.76923075]  0.99999990
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Case 9 (Z1o]3l2 =) Ade] agolslt=

s A 7 THAll WE trio

A4
Rl —GoRED  1Ma
JaojsE= 8 241H
Fig. 26. Case 9¢] 7} =.
Table 33. Case 95 T4 3= 7/NAE<2] genotype profile.
- Locus
TH A

CVS-1|CVS-2 | CVS-3|CVS-4 | CVS-5|CVS-8|CVS-9|CVS-13|CVS-14
a#olsl+=1| 07/08 | 15/18 | 14/16 | 29/30 | 08/12 | 07/09 | 15/16 | 08/10 | 04/04
adelst+=2| 05/07 | 14/15 | 23/23 | 27/32 | 12/13 | 05/07 | 16/17 | 09/11 | 04/17
agelsk+=3| 07/07 | 14/15 | 16/23 | 27/29 | 12/13 | 07/07 | 15/16 | 08/11 | 04/17

Table 34. Case 9 39144 H-AAFe} F-ATE] ALt

Locus PI FAE PI PP FA%E PP

CVs-1 1.205861 1.205861| 0.54666228| 0.54666228

CVS-2 1.782353 2.149270| 0.64059197| 0.68246610

CVS-3 4.097132 8.805843| 0.80381124| 0.89801999

CVsS-4 20.487706 180.411518| 0.95346176| 0.99448767

CVS-5 1.171509 211.353717] 0.53949074| 0.99529088

CVS-8 1.138952 240.721739| 0.53248133] 0.99586301

CVS-9 6.829918 1644.109735| 0.87228474| 0.99939214

CVS-13 13.661202| 2.246052x10%|  0.93179277| 0.99995548

CVS-14 16.395082| 3.682420x10°| 0.94251249| 0.99999728

T4 FAEEC] 99.999% oldem AA{AE AgHEH
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Case 10(28]0]3}2E): Case 9% Z2& T4
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Fig. 27. Case 109] 7} %=.

Table 35. Case 102 TA sl 7/NAIE2] genotype profile.

- Locus
TH &
CVS-1{CVS-2|CVS-3|CVS—4|CVS-5|CVS-8|CVS-9|CVS-13 |CVS-14
e o] sk-=4| 08/09 | 14/16 | 13/16 | 27/29 | 11/12 | 05/07 | 15/17 | 9/11 | 03/06
adgleol s =5 08/08 | 13/16 | 07/13 | 23/29 | 08/11 | 04/07 | 10/17 | 11/11 | 02/06
Table 36. Case 10 ZXEAALe] F-AX G} FAGE] ALk
Locus PI F4% Pl PP T4 PP
CVs-1 6.829918 6.829918| 0.87228474| 0.87228474
CVS-2 2.561219 17.492916| 0.71919727| 0.94592524
CVs-3 0.819695 14.338856| 0.45045736| 0.93480609
CVS-4 10.243853 146.885129| 0.91106252| 0.99323799
CVS-5 2.927400 429.991526| 0.74537862| 0.99767977
CVsS-8 0.569476 244.8698354| 0.36284467| 0.99593281
CVS-9 2.561219 627.165323| 0.71919727| 0.99840806
CVsS-13 10.245902|  6425.874437| 0.91107872| 0.99984440
CVs-14 1.708988| 1.098174x10% 0.63085846| 0.99990895
FARARE] 9999% A AAWAT} AR
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5% oA FEHow ZAE 57 marker (CVS-1, 2, 3, 4, 59 FA4A%
& ol&3ste] AFY FdA AgE HEH = Nei' s distance®}t ol A gt
UPGMA dendrogram< AAstdth 28 AZ7 #4434 AgE = 9

o2 A EF= Fostatics & Fst gh& AlAbste] o] ®ol YeEhliddoh

L

Table 38. 2+ A% z+e] o Wl Fst &k (eI Nei® s (1972) distance

(3heh).
A0 A%A A¥E e D s
e - 0.029 0.090 0.061 0.055
5= 0.300 - 0.120 0.080 0.047
M E 0.420 0.699 - 0.142 0.130
H] = 0.386 0.611 0.670 - 0.067
adgelst= 0.466 0.424 0.690 0.405 -
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Fig. 28. 570 2] microsatellite lociE ©] &3} A4S Nei' s distanceo] oA 3
AEN] 44 AE dvElE UPGMA dendrogram. A Zddhe] ghe &
A4 AgE YeERYY branch 919 32 1000 bootstrapoll A 2] Al =&
EZ yedl Aot

K
2

Table 38& ™ T2 ZE7] Alel2] Nei' s distance”} 0.300, Fst 3ko]
0.0292 7} AFE ko] vlulo| Al 1 gho] 7h ASk7] wiZol, o= k=

ETHE e F44 s g=dFel & Mtus Ads FAd F Al
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1}) A} @ Dog Rang Hunter 15kg T4
th A% 87 BAE A2d AR AolA AHS(100x80x80cm)

WAl g R -F Y WA(13]vh @ DHPPL &3 wAlS (/98 HE A%
A, 271 EHell 23], /ML H 334 AAJstar, FAW Wale 357]L o] A
A8k, DHPPL W19 9= HE 6FHo| AlZaA, 2014 35 7tF o7 39|

A 53] Ak AAste Ao deAd Jdoev, & e 45, UhdREe 23]
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Aol 23], 2% 1IMLEAd 334 FF5 AAde Aow yeuth 2eu
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Table 39. W73 204 2] F2H0

EELEIEREEY

NAHE
. 1 2 3 4
o
s = (0 ul) 12,700 14,100 11,900 12,000
Y4/ pel) 835 630 800 766
Hb(g/de) 16.4 11.7 155 14.0
PCV(%) 49 38 47 47
MCV (fD) 58 60 58 61
wE gastd Aa Auke sl el Ao
W) @
Table 40. %71 20049 FAA AT AN A3
NAHE
g 1 2 3 4
MONO 1 3 3 -
LYMPH 37 17 22 36
SEG 49 76 58 55
BAND 2 1 - 2
EOSIN 11 3 17 7
BASO - - - -
JUVEN - - - -
be FAEe B gEe vl dglod AT S gdeld ta ¥
e Age ndth BeA ol AAe daAE FEe F o wde sldel
F Aom gzay

o) @gsietd 14

Table 41. %

w7k 20 A o FAE
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o2 A 1 2 3 4
ALT(U/L) 26 29 67 35
AST(U/L) 26 30 32 23
ALP(U/L) 92 386 100 79
BUN(mg/de) 17 16 13 14
Creatinine(mg/d¢) 0.9 0.8 11 0.9
Glucose(mg/de) 65 76 83 63
Total Bilirubin(mg/d¢) 0.2 0.2 0.3 0.2
Albumin(g/d{) 2.8 2.6 2.8 2.9
Total Protein(g/d() 6.0 59 5.7 5.8
“-GT(U/L) 5 7 7 7
Total Cholesterol(mg/d¢) 93 132 128 141
Free Cholesterol(mg/d¢) 24 35 30 34
Calcium(mg/d¢) 10.8 10.1 10.0 11.2
Phosphorus(mg/d¢) 4.0 4.0 45 4.1
Amylase(U/L) 978 663 512 1027
F<o] ALPRbo] AAXE He Aow Yyt ol 7Hgolu 7E 27
Bole) ool mE BE Ea +H9 Wshe

Table 42. W73 2042 T4 dadsd =4 A
B

2 (mmol/L) A A b i

Na+ 151 149 150 152

K+ 4.2 4.5 35 5.0

Cl- 114 113 114 114
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oh P

(713 3

D 7% ¢ s skl el A A Fwel A% B9 Awd 2% 9 4
A 9G] AEZEA AMSEHI e FA 27F)
2) A
7hH A=A dAstst R " sksr GAb, AGAE S A
) EA)  RW AL (34 e Adel U ofd o] folA Ao
AR AEeA SR
3) AArA#}
7hH A=A dH g dH e HA)
Table 43. W71 % 3014 W=7 da) 2 Qs @A} A
A A .
S A & 1=
wl & A= (71 /) 8,400 8,500
A F (AN ul) 724 755
Hb(g/de) 14.9 145
PCV(%) 42 44
& o 5817 4] MCV(f) 58 57
MONO 3 2
we LYMPH 36 23
P A L) SEG el %
BAND 1 2
EOSIN 3
ALT(U/L) 96 22
AST(U/L) 30 21
ALP(U/L) 248 212
BUN(mg/d¢) 8 8
Creatinine(mg/d() 0.9 0.9
Glucose(mg/de) 93 69
Total Bilirubin(mg/d¢) 0.35 0.28
5785174} Albumin(g/d() 3.0 2.8
Total Protein(g/d() 6.1 5.7
i-GT(mg/dl) 9 9
Total Cholesterol(mg/d¢) 92 227
Calcium(mg/d0) 9.1 9.3
Phosphorus(mg/de) 19 2.1
Na+ 147 146
A& A (mmol/L) K+ 5.3 58
Cl- 115 115
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Table 4304 v wpeh o] 89 ALTSH ALP7F 47
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WBC | RBC |PCV| Hp |MCV Differential WBC count (%)
HE
(F/u) | (E/u) | (%) | (g/d0) | (1) | Mono |Lymph Seg | Band | Eosin |Baso
1 9,600 795 48 16.0 60 2 36 52 - 10 -
2 13,900 533 33 10.4 62 1 33 56 2 8 -
3 11,000 848 50 17.1 58 1 31 50 1 17 -
4 16,600 763 43 15.2 56 1 25 65 - 9 -
5 11,900 573 33 11.3 56 8 31 62 2 3 -
6 9,300 807 45 16.2 56 4 23 66 1 6 -
7 14,300 733 45 14.1 61 - 30 45 - 25 -
8 13,700 642 38 12.7 59 1 43 49 2 5 -
9 14,000 705 42 13.8 59 2 35 58 - 5 -
10 10,700 706 40 14.3 56 - 33 63 - 4 -
11 13,400 677 40 135 59 - 27 64 2 7 -
3, 7TH AN A TAF SuFo] #EHJoH o= UFE JAS 7Y
A AV Aoy o 7AFe #E aga A HEAS 95 59 7
Aol S AlALelH, 1 9 JNAYA HE FAES BT AN Wl dd
A Aoz YEET
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Table 45. W&713 4ol M o] 430 EHsksh4 A 23t

W | ALt | ast | AL | BUN | crea | Gu | B | Ab |77 rGT | Chole | Ca | Phos.
B | WO | U | U | mg/at) | (mg/do) | (m/t)| (me/at) | (a/at) | LU | (m/e) | (/o) | mg/ )
1 399 | 249 | 110 | 183 | 098 75 012 | 2.74 1569 | 6.8 101 | 10.63 | 3.37
2| 214 | 252 | 180 | 19.2 | 051 53 0.13 | 205 |4.81| 36 162 | 806 | 3.74
3| 242 | 192 | 77 13.0 | 0.70 59 0.18 | 250 |593| 5.3 107 | 846 | 2.40
4 | 229 | 177 | 227 9.6 0.66 72 012 | 232 16.20| 6.8 235 | 913 | 3.31
5| 274 | 31.2 | 156 8.7 0.67 71 0.11 | 2.12 |537| 6.1 139 | 879 | 5.29
6 | 520 [ 395 101 | 10.7 | 0.81 73 0.18 | 261 |5.72| 6.8 128 | 9.06 | 3.01
71 342 [ 291 | 86 12.6 | 0.87 66 0.16 | 2.31 |565| 54 102 | 9.27 | 248
8 | 384 | 220 | 207 8.3 1.11 76 012 | 254 |510] 50 224 | 962 | 4.39
9 | 524 | 198 | 258 8.2 0.86 80 012 | 247 |5.05| 4.4 218 | 953 | 494
10| 313 | 236 | 237 | 163 | 0.81 83 022 | 241 |560| 57 212 | 10.14 | 5.32
11| 552 | 209 | 263 8.3 0.84 91 0.12 | 260 |5.34| 4.3 234 | 9.68 | 4.96

49, 8™, 9¥, 109, 1199 And ALP s AlQsta & /A &3

FAE B A 09 Ul 9 Aoz A4 odd ALPY 45 4k
b Avstel A 1@ AFE ofd o Az 4E §8 5 A
AR @ Aol kel ofol @ Aow ARG 2F AUAE B9 9
o] £}
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Table 47. W57 5olA e 40 st A 2 wjd ot 2 ALY

A3,
5 5 o

w |wee | ree | pev | mo | Mev Differential WBC count (%)

- Mon

T |(F/u)|(Es/ut)| (%) | (g/de)| (D) o Lymph| Seg | Band | Eosin | Baso

1 22.3 6.70 37.3 14.1 55

2 22.3 5.05 31.2 10.3 61 3 9 75 3 11

3 15.0 751 46.3 15.1 61 1 22 72 4

4 18.2 7.81 43.4 17.2 55 22 73 4

5 214 4.76 28.1 10.5 58 3 23 62 9

6 13.7 6.10 36.4 13.0 59

7 24.1 6.39 39.8 135 62 14 77 4 4 1

8 16.2 6.69 42.9 14.9 64 26 54 19 1

9 16.6 8.43 49.0 19.0 58 21 68 7 4

10 9.3 8.04 47.0 18.3 58 13 85 1

11 14.3 877 49.6 184 56 18 76 2 1 1

12 234 6.79 39.3 14.6 57 2 17 72 2 7

13 11.3 7.59 46.3 17.4 61 8 13 53 1 25

14 | 164 714 407 15.7 56 5 10 71 14

15 | 181 877 544 178 62 2 9 48 41

16 | 339 5.60 350 115 62 2 28 52 5 12 1

17 | 244 6.26 34.9 126 55 16 80 1 2

18 | 220 6.71 42.2 147 62 13 79 2 6

19 16.7 5.59 33.1 11.6 59 20 67 4 2 2

20 14.4 6.48 38.6 12.0 59 31 59 1 8 1

21 15.7 7.50 43.6 15.6 58 21 69 2 8

22 17.7 7.26 415 15.9 57 1 20 65 1 12 1

23 13.9 8.64 51.1 19.3 59 1 12 76 6 4 1

24 18.8 6.95 39.3 14.8 56 17 58 18 2

25 19.7 6.75 39.9 14.0 59 21 73 1 5

26 18.4 6.07 33.2 13.1 54 34 60 1 4

27 10.9 6.39 36.6 12.6 57 27 71 2

28 | 189 5.43 34.1 115 62 2 76 2

29 14.8 6.82 41.1 12.9 60 3 28 58 3 9

30 219 767 39.9 16.6 52 4 16 76 4 1

31 12.7 741 41.5 16.5 56 1 20 78 1

32 12.5 7.33 44.2 14.8 60 2 34 56 8

WA 1, 59, 79, 139, 18%, 328ell A Au g Md g Skl SelE gl
o, o= Ao Arg AT wSoly ATl Aee v dukHQl
AARAEe] Aol o] BotE o vFAgoly g oo w Q7 As
glaflolof & zlolt} 14%, 16W, 250 7HANA = SA F7Hse] &Rl
g, ol= W 718%, A% AMES, AF VIS, =
7bed< emgh 19l Al e FAES 25 A4S w9 el

102 2kl H3dt

3l
A

rie
fr

>
-

N,
Ho

X,
2
ol\
ol
o

¥
o

rie
N

%0,
o
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Table 48. W7]¥ 50l M o) T4z defsists HAap 2t

WA ALT | AST | ALP | BUN | Crea. | Glu. | Bili | Alb. | Tpro | r-GT | Chole. | Calcium | Phos.
WM | U | WU | WU | mgdd) | (me/dd) | (mg/dd) | (me/do) | (@/d0) | (@/d0) | (WU | (mg/ad) | (mg/dt) | (mg/at)
1 | 580423 8 139080 | 52 | 095|249 | 863 | 76 | 274 | 10.14 | 4.79
2 1350|477 220 | 87 | 082 | 26 | 013|244 |633| 99 | 217 9.18 6.96
3 334|372 | 204 | 212|066 | 35 | 051|249 | 712 | 103 | 180 | 10.86 | 6.71
4 | 418 [109.0| 216 | 131 | 081 | 29 | 015|281 | 681 | 7.7 | 166 | 10.11 4.66
5 1269 (320 90 | 145|095 | 44 | 021 | 229 | 6.09 | 46 | 222 9.06 5.95
6 [3795| 341 | 88 76 [ 119 62 | 016 | 265|699 | 3.2 | 210 9.76 4.02
7 | 427 | 542 | 67 | 149 | 127 | 47 | 045 | 278 | 764 | 6.0 | 191 9.80 455
8 | 577|468 | 104 | 75 | 057 | 54 | 1.25 | 259 | 9.16 | 104 | 161 9.50 3.94
9 | 739|467 | 226 | 126 | 027 | 45 | 1.03 | 3.01 | 894 | 125 | 263 | 10.93 5.81
10 | 268 | 333 | 127 | 124 | 096 | 54 | 051 | 3.02 | 803 | 99 | 306 | 10.77 | 4.05
11 | 177 | 179 | 57 | 169090 | 68 | 048 | 223 | 641 | 6.0 | 245 | 10.29 | 5.41
12 | 581 | 382 | 152 | 129 | 1.11 | 59 | 067 | 265 | 826 | 129 | 213 | 10.19 | 3.81
13 1327|352 61 [238 08 | 5 |043 | 243|667 | 60 | 146 | 1026 | 504
14 1219 | 290 | 235 | 26.1 | 098 | 66 | 040 | 245 | 7.22 | 7.3 | 100 | 10.27 1.75
15 | 160 | 293 | 72 | 143|093 | 42 | 064 | 247 | 759 | 7.3 | 229 9.63 5.37
16 | 31.8 | 406 | 201 | 241 [ 095 | 57 | 013 | 262 | 6.28 | 44 | 126 9.16 3.19
17 1330 | 476 | 168 | 321 | 075 | 47 | 029 | 246 | 651 | 66 | 117 8.76 2.04
18 | 328 | 357 | 102 | 70 | 1.12 | 39 | 037|275 | 711 | 6.6 | 197 | 11.69 | 7.80
19 | 573 | 513|202 | 296 | 067 | 73 075 | 261|739 | 76 | 175 | 1028 | 3.35
20 | 382|289 | 61 | 126 | 1.12 | 50 | 038 | 289 | 752 | 6.8 | 174 | 10.37 | 3.29
21 | 59.0 1399 | 108 | 21.4 | 0.77 | 68 | 0.71 | 249 | 808 | 88 | 164 9.81 3.55
21 | 59.0 399 | 108 | 21.4 | 0.77 | 68 | 0.71 | 249 | 808 | 88 | 164 9.81 3.55
22 | 383 | N/A| 98 97 1104 | 38 | 068|217 | 715 | 66 | 174 9.35 5.20
23 1204 | 356 | 148 | 144 | 1.02 | 68 | 023 | 232 | 6.14 | 52 | 286 | 10.11 6.72
24 | 2791249 | 159 | 97 | 119 | 71 016 | 255|614 | 50 | 18 | 11.17 | 534
25 592|402 | 162 | 157 | 1.29 | 49 | 032 | 255 | 6.70 | 6.7 | 227 9.96 5.10
26 | 167|375 | 87 | 169|097 | 56 | 052 | 281 | 7.09 | 95 | 245 9.99 4.02
27 | 3171289 | 127 | 16.0 | 086 | 61 | 063 | 267 | 752 | 48 | 238 | 10.09 | 3.74
28 | 2291310 | 268 | 108 | 0.81 | 56 | 0.16 | 259 | 6.09 | 3.9 | 183 | 11.25 | 894
29 | 526|364 | 109 | 128 | 1.19 | 39 | 054 | 289 | 790 | 49 | 167 | 10.38 | 4.79

i3 34 FAE S RSl #EEJew I AFAd WEow
=, ALT 5717k 349 Aol A #2=Qlar, AST 571 49 JRACl A dEbstth
w3 ALP S7b7F 2, 3, 4, 10, 15, 17, 20, 30, 33 74 Aol #ZE ) 189
AA A BUN 5715 H.9ow, Bilirubin 57H=s 8 10 7RAlel A #Z 5o
o, 8 JfA A= T. protein T7Fe Ao #&E 4 AT 28, gFEE

o 84 A ARES 27 ARE W Ause, e FAER 4w B

e

P



b ferz AEY 92 & 5 Jduh 53, g AEedM A

Table 49. Wi-7]& 5ol Ao FA4HA AF=H4 2}

:j;ﬂ :i AL | AT | FA|elzt| o) & ol | AT | 7 | A 7] et
A =

1 | F |4 |60 | 72|27 |18 9 | 10| 24 |3s]| AA R
2 | F |52 |5 | 60|24 | 14| 8 | 10 | 18 | 3t | A~

3 | F |56 | 63|68 28|19 [95]| 10| 24 | AL | a4 | 9

4 | M| 53|53 | 62|25 |17 |95 10| 17 |ap/a| 3/& | &4

5 | F| 53|55 |8 |3 |18 |85 |10 | 28 |38 ]| & | A4 Y4l
6 | M| 60| 64| 78|31 |20 | 12|11 ] 30 |[a/8]| & |3/

7 | M| 57 63] 70| 27| 18|10 | 12| 25 |8F| & =

8 | M| 5 | 64| 70 | 28 | 18 | 8 9 | 23 | &5 | /4| W/

9 | M| 58|60 | 78 | 33| 2 28 |s/A | A | W/

10 | F |5 | 60| 74 |2 |16 |95]|95]| 28 |35 2 |9/

11 | F [ 536070 |2 |20 | 10| 10 | 25 | a5 | /4 | #9/3

12 | M| 55 | 60| 72|28 | 15|10 |95 23 |3| = |99/3 |2
B|F |5 617 |2]19]10]| 11|27 |38 3 | A4 R
14 | M| 63|70 |8 |33 |2 | 10| 10 31 |3| 3 |a/3 FR
5| F |60 65| 75 |31 | 18| 10 |105] 32 |3 | 3 | AN R
16 | M| 62|64 | 72 |32] 2 [105] 11 | 25 |35| = | 9/3

17 | F | 54|63 723 | 19|10 | 10 | 26 | a5 | /4 | #/3

18 | F |55 | 6267 |27 |18 |10 10 | 22 |35 = | =/3

19 | F | 53|59 |63 |27 |2 |95(105| 22 |28 | & |3

20 | F | 49 | 57| 70 | 27 | 16 | 8 8 | 2 | A" | & | AN

21 | F | 53 | 57 | 74 | 31 | 17 | 95 | 11 | 30 |8k | & | w/3

2 | F |54 |5 | 63|20 19| 9 |10] 19 |3F] & | A

23 | F |52 |5 | 62 ] 27|15 9 9 | 17 || F | 34

24 | M| 57 | 66 | 72 | 28 |21 |11 |10 |27 |AF]| Z | AA

25 | F | 54 |58 | 78 30| 19| 9 |105] 28 | 8k | /3 | =/3

26 | F | 53 | 56 | 67 | 28 | 18 | 10 | 10 | 19 | 8t | &/Z | w/g

27 | F | 52 | 58 | 65 | 27 | 17 | 85 | 10 | 21 | 8k | &/3 | wi/& | 2

22 | F | 52|57 |64 | 28| 18] 8 |95 2 [3t]| = | w/zk

29 | M| 55 | 60 | 65 | 27 | 18 [ 85 | 10 | 22 |3t | = | AA

30 | M| 56 | 56| 69 |27 |21 |95 11|23 |3]| & | 34

31 | M| 55|60 | 62|26 |17 |85 10 | 21 |8 ]| Z | &4

32 | F | 45|49 | 56 | 2 [135| 75|75 | 13 [AA| & | 34 | A%

33 | F |4 | 55| 63|25 [175(85 | 9 |19 (AA| & | 34 | A%

34 | M| 53|56 | 622 |16 (85| 9 | 17 [AF| 3/ | 9w | A%
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Table 50. W57 6olM 2] T4k dojshs i 2 Wil ALt 4ot

A4 | wBc | RBC | PCV Hb |MCV Differential WBC count (%)
S| ON/wl) | (E/ue) | (%) | (g/d0) | (f) |Mono|Lymph| Seg |Band| Eosin | Baso
1 20.1 6.39 37.2 13.2 58 18 67 14
2 14.9 7.93 47.0 14.0 58 6 10 68 2 12 2
3 13.0 7.93 47 18.3 59 3 15 70 12
4 14.7 757 439 15.3 58 5 9 68 1 16 1
5 17.2 7.19 42.3 15.0 58 2 9 75 3 12
6 10.4 5.52 32.2 12.7 58 2 20 70 4 10 1
7 12.1 6.64 39.6 145 59 3 22 73 1
8 12.7 7.12 43.2 154 60 3 20 62 12
9 16.5 6.91 449 17.3 64 1 22 70 1 5 1
10 14.4 7.29 43.2 16.7 59 12 79 3 5 1
11 19.0 6.83 41.3 15.7 60 26 54 19 1
12 184 7.03 40.9 16.1 58 3 15 70 12
13 28.1 6.98 39.4 12.4 56 21 68 7 4
14 12.7 7.12 39.8 15.2 55 13 85 1
15 17.0 6.51 38 14.4 58 18 76 2 1 1
16 16.5 6.58 374 14.4 56 2 17 72 2 7
17 12.3 5.90 33.0 12.6 55 8 13 53 1 25
18 10.8 7.81 42.2 16.2 53 2 9 48 41
19 13.6 7.14 43.4 12.0 60 7 14 56 23
20 18.8 741 43.6 17.7 58 1 15 70 3 11
21 19.2 6.17 34.8 13.9 56 3 15 70 12
22 15.9 7.18 43.2 17.3 60 5 10 71 14
23 18.4 572 34.3 12.5 59 6 8 70 2 13 1
24 185 4.62 27.0 10.4 58 2 12 65 3 26 2
25 14.7 7.14 39.8 16.7 55 10 6 69 16
26 17.0 7.64 43.5 16.8 56 7 12 71 1 9
27 20.3 741 41.7 17.6 56 3 7 65 2 22 1
28 15.1 6.74 39.4 15.4 58 8 14 68 10
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Table 51. W54 614 T4 A4 A Aot

MA| ALT | AST | ALP| BUN Crea. Glu. Bili. Alb Tp |[r-GT| Chole. |Calcium| Phos.
MW | wn | wn (mg/d0) | (mg/de) | (mg/de) | (mg/de) | (&/d0) (g/d0) W) | (meg/de) | (mg/d0) | (mg/de)
1 34.3 23.5 160 13.4 1.05 70 0.33 2.62 7.06 7.7 177 9.69 4.55
2 19.7 19.5 93 156 1.08 62 0.29 2.15 6.89 72 190 893 4.46
3 36.8 25.3 94 12.1 0.88 44 0.30 2.61 6.61 86 178 9.53 3.84
4 449 245 164 11.7 0.10 84 0.30 2.55 6.64 6.4 134 9.03 3.16
5 339 21.2 156 20.6 1.21 80 0.28 2.31 6.20 83 136 9.06 458
6 45.6 17.7 157 151 1.04 83 0.29 2.57 6.54 6.6 193 10.06 541
7 35.3 21.0 160 95 0.88 81 0.56 2.17 7.32 6.6 149 9.64 4.32
8 56.8 25.3 178 14.3 1.30 63 0.31 2.65 6.27 9.7 196 9.88 5.59
9 165.6 | 26.4 225 145 0.88 61 0.56 2.62 6.71 26.9 185 9.48 3.44
10 387 31.6 132 111 1.17 69 0.68 2.40 6.60 6.8 169 855 3.90
11 56.6 277 187 9.8 0.84 60 0.53 2.07 6.92 59 172 7.88 4.08
12 23.1 19.2 101 14.2 1.28 70 0.40 2.48 6.26 6.9 165 881 3.74
13 29.9 184 132 9.9 1.20 61 0.97 2.59 7.49 6.7 232 9.19 3.99
14 43.7 19.0 287 71 0.88 62 0.19 2.26 759 8.6 176 9.22 4.81
15 22.0 20.2 179 59 1.03 69 0.26 241 6.66 6.2 163 8.50 441
16 36.4 30.6 163 134 1.00 69 0.18 2.46 5.64 5.3 168 9.30 5.78
17 158 259 168 75 0.58 58 0.18 1.89 8.06 5.7 222 8.67 552
18 40.9 17.1 156 79 1.16 82 0.19 2.35 6.23 6.4 211 8.60 4.46
19 35.5 194 170 10.9 11 79 0.99 2.51 7.40 81 152 8.67 3.72
20 32.1 154 119 11.6 0.79 70 0.75 2.42 6.90 6.2 92 9.06 3.62
21 28.5 21.9 224 11.5 1.14 77 0.30 2.81 6.06 5.1 268 9.72 5.21
22 45.8 29.1 165 13.6 091 61 0.63 241 6.25 6.1 171 8.32 4.94
23 29.1 215 460 16.0 0.85 55 0.44 1.81 5.60 79 95 8.09 5.15
24 36.1 17.1 317 15.8 0.80 80 0.22 2.15 5.85 6.0 59 7.95 2.33
25 34.2 21.3 108 10.1 0.85 73 0.92 247 7.07 6.4 162 9.20 5.56
26 96.9 284 102 19.8 141 68 0.45 2.65 7.50 9.5 173 9.46 4.11
27 24.2 224 278 17.0 0.75 43 0.24 2.19 6.74 6.0 213 10.02 4.40
28 27.6 29.0 161 21.0 1.06 70 0.31 2.59 6.47 5.7 148 9.73 3.44
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A A A A AAAOA b Z2FA (ALT, ALP)O] S7H7}
Ut on o2 Alelalais Hol 49l o)y axlo] wAEA eskrh.
2 AF =4
Table 52. 574 6ollA o FAHA AFZ4 AA(E9: 2ol em, AF kg).
7N A . . ey
. A A | AT | T | FA | oIRE | olF | olx | AT 7 Ek A A4 o
1 F 51 62 68 26 15 8 95 24 | A8 Ay B w5 A
2 F 53 56 68 23 15 9 9 185 | aztsts &l ) g 43
3 M 60 63 7 29 175 10 95 185 | 449 = ) g} w3
4 M 60 62 ek 29 20 10 10 255 | Atzhete = ) g} 43
5 M 60 63 67 26 16 9 10 25 | A4Ad & e #+4
6 F 58 58 70 27 18 95 10 26 | Az &) ) 2} #+3
7 F 57 63 72 27 17 10 10 24 ERER & g #+3
8 M 59 60 65 26 18 9 9 195 | #ztaks A ul 2} #3
9 F 58 53 73 28 16 9 95 | 245 | Az = ) 2} #+3
10 M 56 55 82 29 18 9 9 20 | AtzesE | ZH | wa 73
11 M 60 63 74 29 18 95 | 105 | 235 | A7els k= w5 7
12 F 58 60 68 28 19 105 | 95 185 | #tztals = ) 2} #+3
13 F 60 65 74 29 20 105 | 105 | 265 | 4zas A ) g 43
14 F 58 58 64 28 165 | 85 9 17 | #4449 & w5 7
15 F 53 59 69 27 19 95 9 235 | Azt A ) 2} #+3
16 M 62 67 75 30 20 10 10 24 | Azes ] ) g 43
17 M 56 60 67 27 175 95 95 22 2hrakas & kS #+4
18 F 55 59 63 28 185 9 95 19 | 2zske A ) 2} #+3
19 F 58 62 68 29 19 9 9 235 | Atzats 2 ) g} 73
20 M 57 62 75 29 17 9 9 22 2h2rakas & e #+4
21 M 58 60 70 28 175 9 10 22 | A7es = ) 2} w3
22 F 53 57 60 26 165 9 9 175 | #4249 gl w5 A
23 F 62 62 69 29 20 85 10 245 | AH7ske = 3} #3
24 F 52 56 62 26 165 8 95 | 185 | A#8d & ) g @
25 F 55 60 67 26 16 95 21 AHzheba A ) g 43
26 F 53 57 69 26 16 10 105 20 e | A g 4
27 M 56 60 70 28 18 9 95 255 | Az | AS | W 4
28 M 62 67 85 31 21 10 10 25 CREES &l g 4
29 F 55 56 54 26 175 | 85 10 19 | Ages | 45 | =g #3
30 M 60 60 70 28 17 10 105 | 225 | A7ebs & ) g @
31 M 58 58 72 30 17 10 115 22 azkele | A S | W 73
ulh) B AR FARQ R 53 BWd diste] SolHel Fdoly vAFS
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Table 54. §574 7ol 42 doeta ap 2 N7 AL 2,

WA | WBC | RBC | PCV | Hb Differential WBC count (%)

WS | ON/pl) | (E5/ul)| (%) | (g/d0) | Mono. |Lymph.| Seg. | Band. | Eosin. | Baso.
1 17.8 2.25 40 16.9 1 24 55 2 18 -
2 199 8.01 37.0 175 0 51 47 2 0 -
3 14.46 0.17 33 17.8 1 23 46 2 28 -
4 13.44 3.88 47.0 17.2 6 28 52 1 14 -
5 14.72 8.22 39.0 16.8 0 39 47 9 -
6 17.22 1.55 38.0 14.1 0 16 s 1 5 -
7 20.76 2.34 36.0 16.3 4 24 43 7 22 -
8 20.16 2.61 34.0 16.2 0 25 51 0 24 -
9 14.40 3.83 43.0 155 2 30 64 4 0 -
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Table 55. W54 7olM e F4-d dHspsrs A 2t

ALT|AST | ALP | BUN | Crea. | Glu. | Alb. | TP | %-GT |Chole.| Ca | Phos.
(U/D| U/ | (U/1) |(mg/de) | (mg/de) | (mg/de)| (g/de) |(g/de)| (U/D |(mg/de)|(mg/de)|(mg/de)

395 | 21.0 | 60 194 | 113 65 266 | 564 | 4.0 100 | 948 | 4.67

408 | 294 | 48 236 | 1.33 73 267 | 612 | 7.0 138 | 10.13 | 3.14

356 | 233 | 80 156 | 1.02 69 297 | 640 | 54 145 | 996 | 5.00

389 | 267 | 74 145 | 0.79 99 253 | 527 | 39 118 | 9775 | 4.56

39.0 | 218 | 99 206 | 1.07 88 313 | 734 | 119 199 9.77 | 594

3271 136 | 63 157 | 0.95 75 265 | 551 | 65 97 943 | 397

2221199 | 497 | 119 | 0.73 111 258 | 591 | 43 258 | 10.77 | 10.19

414 325 | 438 | 20.5 | 0.77 101 251 | 569 | 52 314 | 886 | 559

©oloo|N|o|o|a]|w|o|—] (T

2719 226 | 100 | 17.0 | 0.85 57 260 | 740 | 7.2 120 | 972 | 467
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) BH st 14}

Table 58. W54 8oll4 el A ssts HAL A}

WA |ALT|AST|ALP | BUN | Crea. | Glu. | Ab | TP | r-GT | Chole. | Ca | Phos.
W3 (UMD (U] (U |(me/de) | (mg/d0) | (mg/dD)| (g/d) | (g/d0) | (UMD | (mg/de) | (me/de) | (mg/de)
1 408 | 27.2 79 22.7 | 0.92 60 2.67 | 6.73 5.0 175 9.82 4.87
3 389 | 316 68 184 | 1.24 50 258 | 6.51 85 162 9.39 3.73
4 736 | 32.1 | 279 | 245 | 0.91 50 237 | 812 4.8 121 10.69 | 5.73
5 538 | 488 | 754 | 26.8 | 0.78 76 2.39 | 6.02 58 109 9.42 717
6 289 | 204 | 266 | 17.0 | 0.81 75 2.39 | 6.02 5.8 109 9.42 717
7 30.1 | 294 | 168 | 174 | 0.55 71 262 | 6.25 57 121 9.70 7.54
8 275 | 220 78 25.7 | 0.85 71 240 | 824 4.8 128 9.80 6.90
9 243.0| 77.1 93 116 | 0.64 64 242 | 5.86 6.3 139 8.84 5.26
10 299 | 216 54 234 | 1.01 47 2.39 | 856 6.0 102 8.57 3.55
11 34.1 | 190 | 162 | 22.8 | 0.77 69 2.25 | 6.96 57 232 8.97 6.51
12 478 | 322 82 165 | 0.79 65 228 | 177 7.3 121 8.50 6.37
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Table 61. SA70 ol AL oA

WBC RBC PCV Hb
R/ ) (H5/10) (%) (g/de)
16.15%4.43 687.52+177.62 40.48+5.12 15.12£2.33

Table 62. T4 3 A}

o,

A,

ALT | AST | ALP | BUN | Crea. Glu. Bili. Alb TP | r-GT | Chole Ca Phos.
U/D | UM | WA | (mg/de) | (mg/de) | (mg/de) | (mg/de) [(g/d0)| (g/de) | (U/D | (mg/de) | (mg/de) | (mg/de)

4174 | 3011 | 16345 [ 15.55 1.03 63.81 0.39 251 6.72 6.89 1745 9.58 4.71
+29.01 | +13.38 | £106.7 | +7.05 +1.08 +15.61 +0.26 +0.24 | 092 | £2.85 | +52.32 +0.80 +1.45

900 72 TNl el AFAA Hirgy A S(1989)0] IE=7 24950 A
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