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Development of boar taint elimination technique
to improve fattening performance, obtain food safety

and maintain fertility compared with general castration
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Summary

I. The Title

Development of boar taint elimination technique to improve fattening performance, obtain food

safety and maintain fertility compared with general castration

II. The Necessity and the Purpose of Research & Development

The castration of boar is conducted through all part of our country because boar taint without
castration gives extremely low quality of pork meat. However, surgery to remove the testicles of
the pig makes several problems including the decreased amount of the male hormone secretion,
sterility, stress and animal welfare problems. Recently, Pfizer Australia developed "Improvac” to
remove boar taint without surgery using immunological method. However, "Improvac” also has
the same problem such as sterility and stress. Therefore, new techniques are needed to
developed in order to resolve this fundamental boar taint problem without sterility and stress.
Current research was conducted in order to remove only causing agents of boar taint without
causing side effects such as the decreased amount of the male hormone secretion, sterility, stress

and animal welfare problems.

II. The Contents and the Range of Research & Development

To remove causing agents of boar taint such as androstenone and skatole, we screened natural
products, probiotics and DNA markers associated with boar taints. For screening natural
products, we choose the extract from natural products which increases the activity of enzyme (3
B-hydroxysteroid dehydrogenase) involved in the degradation of androstenone in liver. For
screening probiotics, we choose probiotics which inhibits skatole production in the intestine. For
screening DNA markers associated with boar taints, we choose DNA region of 3B

—~hydroxysteroid dehydrogenase.

IV. The Results of Research & Development

After screening natural products, we choose the extract from Pueraria thunbergiana Bentham

which increases the activity of enzyme (3B-hydroxysteroid dehydrogenase) involved in the

_5_



degradation of androstenone in liver. After screening natural products, we choose 5GS2 strain
which inhibit skatole production in the intestine. Further study was conducted to test the effects
of extract from Pueraria thunbergiana Bentham and porbiotics strain to reduce androstenone
and skatole production in pigs. For screening DNA markers associated with boar taints, we
choose SNP22 and SNP34 within DNA region of 3B-hydroxysteroid dehydrogenase. Further
study confirmed that both SNP22 and SNP34 were associated with the contents of androstenone
in pigs. These results may provide a new technology to control boar taints without the

castration of boar.
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A= AdE FEae 1AH ez AdEslt ¢4 b FEES FAESQ HepG2el e gl

S M| ¥ o] Al X H % A MTT assaye ©|83t] HA Y £Eds 28 & & 248 A
3 ell plateol] A 0.5%

shodch o] W AR ¥ HepG2 AXE well 3 5x10° AXE AF83t9o1, 96
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(1:20005 #H7}3tar CO: incubatorol Al 3 Y3+ #j < 4

¢l proliferation rateE =435, o] W A&H hJEFE= 05% DMSOE AF&319] )

ZHA ¥ 2] proliferation rate® A3 Ay 19 13 7o) A, Az oAb, dE, WA 29
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2. 3B-HSD (3B-hydroxysteroid dehydrogenase) @3 A 54

- 0% A AE enR QlE, wiEkeF S AEhef Ao, WA, FUIA A, BEEH,
37 FHLEES 3B-HSD 28 MLTC-1 AEd AHesd & 3B-HSD ¥3d A=E RT-PCR#%
Western blote. 2 A3 S, ¢4 thkdl FHES 3B-HSD ¥d MLTC-1 Ao Hgd &

DAFES AE g Al MTT assayE o] &3lo] 7hA|% e BES =338 = 9 5248 A
At} o] w AFEE A MLTC-1 MEE well B 5x10° A¥XE A1&319 0

109 FBSE 23kt RPMI ®i#] 500 uplol| A v 3t e-. o] wf z+ Z "7_?i 100 ng/ml
£ H7bskar CO; incubatorell A 5 ¥4zZF vk & RNA9F @ A& #u]3te semiquantitative
RT-PCR¥ Western blot-g X33} &. o] ® AM&H o]zl x4+ 0.5% DMSOE AM&-3F3lt.

- RNAE 7] 98 AEXE E7 & (Trizol, Invitrogen) 1 m¢3 200 x£2] chloroform(Sigma)-&
51 ;q;q] RNAE #&3la 5% 05 ug, 1 ng 2uge RNAE FI o= A AfFader
Sl 93 cDNAE HAg & o] cDNAES F3do2 3al, F44 databaseol Al A FAFSH
A 17 *1“01] upel opgf el o] ZEpo|ME A AT thy AMTHNES B8 577 bpel &
3l 3B-HSD FdAE 53ttt o] wf AF8-3F WA E4F Superscriptlli(Invitrogen) o] ™,

AFE-3E 538 4+ Taq polymerase(Gene craft)o] th.

Aurar sza}o]ln 5'-CCAACTCGTACAAGAAGATCGTCC-3'
Auler aloln 5'-GACAGTGTGATCAAGTGGCGGTTA-3'

kg0 g e 3B-HSD A A= agarose geld| loading3}sich. =2 A}
=7 (05% DMSO) o A, oA, A, B7] FEE0] 3B-HSDS RNA levels F7HA17]
= Ae® UEYH(1d 2)

3p-HSD GAPDH
1 1

0.5 pg 1 ug 2ug 0.5 pg 1 pg 2ug

2% 2. HAE screeningS ©]&3Fe] 3B-HSD2] RNA levels =741 7= &4 w3



RT-PCR Z#4E AF3l7] 918 HAJE A2 AxXoA @jds 223l Western blot-g 718
AL A AMEE EYA '%’40}04 QAR s & Az HYgS PBSE N, AZgsgd (50

mM Tris/HClL, pH 7.2, 150 mM NaCl, 1% Triton X-100,
pepstatin ml, 2 mg/ml aprotinin, 200 mg/ml PMSF)°. & =t =

s AFEAL SDS A dr|FEel o #4HAE 1 JdER”E P fEE]] Millipore
corporation, Billerica, MA, USA)o| AAA, F-3B-HSD A (E7] IgG, Santa Cruz)@t
secondary antibody$! d-%7] IgG A (Santa Cruz)® ECL A]&®! (GE healthcare)-s AF&38}
o Western blote] s, 2L A3 dx=7 (0.5% DMSO)H.T} o] 3B-HSD9| wwld ks
S7HA71= Aoz YEaa (g 3).

mg/ml leupeptin ml, 1 mg/ml
e, 23152 Braford assayE

DMSO 2 =20/A #= =7

pocin - - - -

¥ 3. HYE screening e ©o]-&3Fe] 3B-HSDE Wil A kg F7lA7])= B W

3. Androstenone F3|&AE A AldA Y &5 HU)

- HAE screening A3 HAX BES F238H 3B-HSDe ©d-S
= 5

- 4 GC massE o]g3 4 wio=m AEujekelx] W androstenones A3l 23S 438
sttt Al B2 2 A4S A Agilent 7890(F 179 GC massE |83t 48}

SRS

=

HU
ot
-0
A
N}

OE.; JNl
FUN
w1
>y
Ol
o
¥R
g

Aol Wk Add W Be

e J

5% & ] androstenone £31E EF 72 A7)

Grf 24921 DB-1MS(30mx0.25m>0.25um) Columna AF&31% 3L, 71419 Flow ratew 1.0
ml/minZ 3} th XX detector 280C, FYUTFEEE 250CH oW, 229 27|*%+ 120
TolA 283 X] A £ 15T/ mine] %2 250C7HA] 253 & tA] 5C/mine] £%==2 300T7+
A Aesl & 587 L5 E X £319 0 Androstenones A 3L7] 913 A== vl A 999ule}
1000ppm<] androstenone lulE 23l 2725 o1%] Imlvr 23 GC mass® #4390 L
A3 AE oAM= androstenone®] peakZt A HJAXRHILE A0H], dixTolAME HEHA %
RATHZE 401
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b 2ET

ndance 19132
70

600
500
400
Kl

a0

(h oz

undance
130

1200
1o
1000
0
o0
10
€00
0
400
a
a0

100

n

18 4, GC massE o]-&3F Al ¥ujeke]®] 1 androstenone &7

- I % ZTFEFE0] androstenone T31E S 7| =A o] Widk A@ER Ul a5HE AAEHT]
sk, vt 2E AARE AES Y. = AE e DMSOE 333 3L, Blank #
T A2E AEs MLTC-1 A2 dx+% 425 AgshA &2 MLTC-1
M ¥ TA3Fe] androstenone®] $FE-S =A3Far vlawdlgch o] W AbEE o] MLTC-1 A ¥3=
well B 1x10° A XE A& ;}Oﬂ o 24 well plateo] 4] 1096 FBSE ¥&3F RPMI 812 1 mlellA
vl i) o] W ATFEFE 100 ug/mlE F7Fear CO: incubatorol A 12A13F B 7T2A12HS
kel gl. 7 3 GC massE o] 83 EAM 02 androstenones =A% A3 uxFe Ao
A - ©]

& #HUVsHA & HH of wlE|A 22 A7 A¥F ¥ x| 7} androstenone level®] #HA7F f-2

A UEh= o2 EAFHAY. wgbas] DMSO9 MLTC-1 Axe #AFE= A7t
androstenone level% DA T)E Ao Z VERS(E 1)
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¥ 1. g7 wE androstenone level B #4 ZA3}

Treatment DMSO DMSO+MLTC-1 DMSO+MLTC-1+ &<

Androstenone 0.182* £ 0.005 0.035° + 0.005 0.012° = 0.005

abe S5 (P < 0.05)

A 2 & 7ZtA¥E U androstenone F A EH A5 E(AF) RdoA &% HI}

1. 2% &AF) 2ddA 235359

Sl
£

1 A
- Androstenones-  steroid hormone® Z=A  AioA  AAHET, FAES] 3B-HSD (3B
-hydroxysteroid dehydrogenase)@} &4l o&fA e welbd 1 2d oA

= 2

ol e A= HAE FE=S 1Az AT Hedoem Hdd %%%—8— & T
= A

il

82 3B-HSDY ¥d& =olH, AdF oA androstenone?] #3& FX3= A& 2135}
th webA] 2 AdReAE AFERF) EEdA AFEEY] AA U E5s S459eH ¢
2EEAF) oA AFEFES Fof ¥y EAAT

- 2B AFH) Rdd AMgEH oA AEFEES 500 mg/kg/dayd] §HoE Ao, A
S Fold AFH(CHTBL/A6)S Hit FAE= 20 gol
200 ul @92 FoA3Sh o] uw AlEFHRA AFFEELS ES SR o] FEI 4TS

powderE o] oA 50 mg/ml ¥E¢ ZA+gHo

2 WE 5 200 ul A sondeE o] -&-3)o
FoJsteitt, o] wf gxF= AR FH= 2 ALEE =8 200 ul A sonde® 5o 31 T

2. 2E(RAF) 2dAA androstenone 7o A, GC massE °o]§3 FAYHoR ANAEF

- AF A androstenone? £l AF-E FAHY] Y, A F 19 @ FAAFACSBLO)Y HI}
M 1ge A= 3 & GC massE ©]-838}9] androstenone?] F==3-2 =743 A3} androstenone®l 3%
3= peak’t Yo A &kt 5). o] u] thERTEE sigmadlA 793 androstenone(cat. number: AS00R)
W oHx] Sx S ARREItE o] wf AREE GC massyE  Agilent 7890(<3 €13} olar, B AL
DB-5MS(30m>250m=0.25um) Column-g AF&3}% 3L, 71A9 Flow rate® 1.0 ml/minZ 3%tk &
El %EZ’:Zﬂg detector 280TC, FYUT-EE 250CH o, 22 %7|&E+= 120TolA 287 X
A F 15C/min® £E2 240C7HA A3 5 thA 10T/ ming £52 260C7HA 453 5 5
21 2R E A3 ‘jr

LN

N

¢
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kA, AF | androstenones Folg & AIFEES] TS ZAI] 8 4 A
androstenone-2 Eroﬂf{} T ZEFE S35 Y. AF el androstenone s FodE WS T 1A
= FY3A &, 5 o FAEH ag f ARSsFAH o= AFd androstenones 7o g
*, AEHE androstenoneA S GC massE o] 43 BAww oz =3} 9 By oy *
AL AL A 7] wE(ALERED 10 ug, TE5E 1 oug, AFE: 100 ng)®l androstenones A AL,
a6 G3F FAREE & h A 1gs A &S £ GC massE ]88+ androstenone®] IEFHE S

Ag A3} androstenonel HdR= peak”t WA SFvHILE 6). ol g Aik= n]Fo] Ho} ‘31’401] $
gk androstenones: 4} AollA] FEA] LS, wE SRR FeE e Zo® Az o|#dk A3
= FRE] Y8 ae u Ao 1% %9 androstenones FAFSE 3 injection A%, 30 & $, 1 AZF
T2 AN I3 4 ARE B 22 ABF ) kel A androstenone ] EERS =AY oL Ay androstenoneJ
=S S5t Ak Iia 7).

il

-
(

;

L
S It 1 iy ol
. '
Andrastenone stock S T oy~ i YA T A N e A A YR TR e i
e SEEUTU R BELE T
: -
s W g b il * 1
. - |
1 TI P o - T N R R R R R e T :'.'.'J\'I W e
grEe [ i L DG S L
(positive contral) |
i + |
¥ 15 k & % e & 13 1 " Wk SRBET
o 5 =T
|
.
= 7} T T T TR TR T T R T e
L "".EI =
|
e '_.'n:' " 15 R ._ i i
—
HIg | A
| U PR SRS U R PERRR—
! i
ol
|
LT S i 15 b 5 " TR TR, AL TG " BAIE

29 5. GC massE o]&3 AF 9 androstenone % =4
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Androstenone stock | =

R Ay -

(positive cantra) | =

PBS Q! %)t cortrol) | =

b

a. ]||
y!'mar-'sar aan e

PES 0! 7+ [contral)

¥

il

&
.-fll‘l

I5EFUTY |-

il A

|

=
gk

FeNy [+

i

REEzuny |-
i

W AT W N W B

'J'_h e

REEFL T

ra s B EEE

1(! |l

S "

218 6. Androstenone-%

Standard

=

— T

0] e ]

PBS injection (control)

1 ‘
- T & [ = o £
e AN Bk

1 ‘
- T ) 19 ik = =5 ey

oo e

1% 7. Androstenone-s AF ] AW ) FoA]

B 87 FolA,

Injection 5| 302 =

=

ooy

A # 9] androstenone <

"""" 1 "

Injectlon IT| 2)\|

_I_

= ¥ 2 L] PR = ] .
-
e [ Smeamns sesens =

InJectlon 5 4Nt =
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- AF ] androstenone-s F¢ *], androstenones #33= &4 <l 3B-HSDe waLS SAHE Y
#3ll, androstenones M 7[A] #ER(ZFE: 10 ug, T % 1 ug, A% 100 ng)E B2 &=
shlth Fol7]3be 6 A3t skl o, Wil FASIY 1§ AEE FEeEste] 38-HSD HAA
= RT-PCR¥ Western bloto® =433l ¢4 RNAE F837] s AXE EZ(Trizol,
Invitrogen) 1 ml% 200 ©02] chloroform(Sigma)-S ¥ 3 A RNAES &3 FE3 05 g, 1
ng 2ugel RNAE FPo=2 A AHFduEol 28 cDNAE =AF ¥, o]&

° 2 3stal, A4 databaseoll Al B2 FARSE FAXAVIA Dol whe} ofgfel o] ZElo|ME AR
s o A TS B3] 577 bpoll €3k 36-HSD FAAE 53T o] uwf ARggE 97
At &4 Superscriptlll(Invitrogen)©| ™M, AF8-3F 538 4+ Taq polymerase(Gene craft)©] o

Aukgr zekolm 5'-CCAACTCGTACAAGAAGATCGTCC-3'
Aurer ol 5'-GACAGTGTGATCAAGTGGCGGTTA-3'

- o3} o] AdFHtgos A 36-HSD F3AE agarose gelell loading3tH vl 1 23} t
ZT-(androstenones FoJ kst AF)ol W] d] androstenone ¢ Al 36-HSD AR AAF=Fe] &
71ehe Ae & YATHILR 8). Tdh RT-PCR AdE AF3h7] Ad XA dude &
Z]3le] Western blot-2 A3ttt ¢4 MEE EHAA s AR & Axdels PBS=
Aar, AEEHEY (50 mM Tris/HClL, pH 7.2, 150 mM NaCl, 1% Triton X-100, 1 mg/ml
leupeptin ml, 1 mg/ml pepstatin ml, 2 mg/ml aprotinin, 200 mg/ml PMSF)e 2 2 Zit) &3 &
< Braford assaygE &3 AHHSaL SDS A A7]dsol o5 E4FHIT 7 = dRIUE P AHE
el (Millipore corporation, Billerica, MA, USA)d| 744X, &-3B-HSD & (&7 IgG, Santa
Cruz)®} secondary antibody$! ¥-E7| IgG &A| (Santa Cruz)Z ECL A]2#¥l (GE healthcare)$
AR&3Fe] Western blote] siaivh. 7 A3 thZ+-(androstenones FolatA| & AF)e vl
androstenone ¢ A 3B-HSD®] ©@uid o] Frlste= AS & ¢ AATHYE 9). whepa] AF
androstenone-s o] A], 3B-HSD<e] @l ko] F7hsli= Ao = Hol AF A androstenone?)
3ol 3B-HSDe] wd <ka wjEdA7F Atk As & 5 AdATh

O o

control 100ng 1 pg 10 ug

% 8 Androstenone®] AF FoAA], AF e M EA 3B-HSD FAAS] AAL F7}

+— 35-H5D

+— GAPDH
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control 100ng 1lug 10pg

il L. ArT

S eeses .

% 9. Androstenone?] AF FoA], AF 9] Az A 3B-HSD @ < F7}

3. Z2FEFES AFA Fo A THM XA 36-HSD ¥d AEE RT-PCR¥} Western blot
o=z 4

td
)
-9
>
i
v
g L
e
i
<
2
D
Fi

) =
of Wl AHgH oI AITFEES 500 2
(C5TBL/6)S] 3t 7= 20 goloheh. o] 7|3k 45 Eotom shfe] 3 w4 200 ul
oAstairt. o] wf Apgsjelxl &
oA 50 mg/ml ¥E& ZAgooz
T2 AR #HE 2 AFEE ES 200 ul 4 sonde® Aol 3
Aoz 7 HYTHN=5).

- AEFEE QA 47 & MEE #e8s ¢ 36-HSD ¥d HAEE RT-PCR¥} Western
blote.® ZA3AS. -4 RNAZE E357] a8 AES E T Z(Trizol, Invitrogen) 1 md% 200

9] chloroform(Sigma)& 23 A RNAE £ 333 %3 05 ng, 1 ng 21ge RNAE T3
o2 AAAAHETSe] 9F cDNAZ HAd = O]% cDNAE Fdoz 3la, F4x
database°l Al AL FAFSE FAAA A Dol whEl ofefo} o] ZepolmE AXE vE AT Fuk
=& &3l 577 bpel 3= 36-HSD HAAE F539TE o dwf AME3S JAANTAE
Superscriptlll(Invitrogen) ©] ™, AF83+ T3 E 4+ Tag polymerase(Gene craft) o] t}.

jg

»

o
I

ek 2ol 5'-CCAACTCGTACAAGAAGATCGTCC-3'
Aurey zefol 5'-GACAGTGTGATCAAGTGGCGGTTA-3'

- o]y o] A FEWEow AL 36-IOSD AR agarose gelol loading§EE‘r o A 1)

E FYI AFEY A2FEES FoAT AF A 36-HSD FAAL AAge] <
71eteE AL € 5 g 10). T3 RT-PCR 235 A537] Yal AN dde &
2] 3to] Western blot& &3tk ¢4 A2 E EHA AHEste] dAes & Alx A
= A, AL (50 mM Tris/HClL pH 7.2, 150 mM NaCl, 196 Triton X-100, 1 mg/ml
leupeptin ml, 1 mg/ml pepstatin ml, 2 mg/ml aprotinin, 200 mg/ml PMSF)e 2 2 Zit) &3 &
< Braford assaygE &3 AHHSaL SDS A A7]dsol o5 E4FHIT 7 = dRIUE P AHE
¢l (Millipore corporation, Billerica, MA, USA)oll & A A A, 3-3B-HSD &A (E7 IgG, Santa
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Cruz)®} secondary antibody$! &-%7] IgG &A (Santa Cruz)® ECL A%l (GE healthcare)2
AH&3ke] Western bloto] a8l ®ch 7 23 & (androstenones Foi3l#| &2 AF)el H]s|
Al 3B-HSDY] ©ud <ol F7tsleE AL & F AATHAH 11). weA] &%
A1FEE Fo] Al androstenone?] #-afol 23 whuiA ol 3B-HSDE] v

= ¢ F AT oy AyiE n"goer 53 (EYWHs:

androstenone <]
EAF) 2dodA z
4 Fs THAIIE AE
10-2010-0098224, =4 4: &

HaL, 3AA M= deE(EHRA]) AEs 53

Z+2 2 control 3 13 control 4 Z24 control5 225

control 1 2+ 1 control 2

a8 10, A2FEE0 AF FAA, BF G A XA 3B-HSD FHdA AAE 7t
12 control 3 control 4 14 control 5 s

control 1 Z+2 1  control 2 ._
— S— | . * — — hﬁ S e | 3p-HSD
—_— s - = poctn

a9 11 A2FEEe] AF FolA,

W7 2] A Ee] A 3p-HSD WA oF %7}

ofy

Al 3 3 H A2 A androstenone

L AAALE A8

AP ET Zé*é%‘r?ﬂ—rﬂ ﬂﬁlﬁl‘%‘- *}Eﬂﬁl
HIAA Fex]e] Ao dAel 23 AFFA

- AN G Hol T
A, oho]FA] ) (F) ol Al =
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AEETZ=GEA A THA| EXTH

-EEUId adE Ud - 0|RF ZT|AE (AN - AT e deEdE s
- SEAE i - Z7|H|RA| ALRME| (FHE A -EHEEZEd

- HIZ M| =Ex] {E - AlENZ| B N R

- M2lg =A 2al y - g=ER [ -EdAEY

- 371 Mzl +

- WAA g A A

- AT EA B

2) A& R
- 27 S 71RO A 8] 50kg A FERA A A2 AR
- FAN A G0kg A FHE EFAA): AEAFAFEA 717D

7}, AFE feeding program

- AR ¢ 257
- o4 7 S0kg @ WAL, 25F
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A=A Eds o F(kg/day/) FART

1 4 0.11 0.11ke x 28day X 2b% = 77kg
2 2T 0.65 0.65kg x 14day x 2b% = 228kg
3 27 1.00 1.00ke x 14day x 25% = 350kg
starter 65~ 1.70 1.70kg x 42day X 2b% = 1,785kg
s A 145 2,440kg
- B0kg ~ 110kg : 7I4, 207, H7l= +
AEAR A FoAw(ke/day/T) N
Grower 6 3 kg X 42day X 20% = 2,520kg
Finisher 55 3 kg X 3Dday X 20% = 2,100kg
s A 115 4,620kg

@O 2= (I E), 0.5%
@ Akt BE(EEATE), 0.05%

N FAr g (ke 2o E7MHke)  HAFEE7Hke)
1) Uz 5 1,400
2) Z++ 5 1,400 7.00
3) Ak 5 1,400 0.70
4) 2+ 5 1,400 7.00 0.70
20 14.00 1.40

'S 2 507110kg 78, 5% A A [(3x42+3x35)*5=1245kg]

O #A+de%F o ldkg x 1.2 = 168kg
@ FAd e AR 1g9 10" $% fakr = vlA 3604 §AAxE
(A2 A: 2kt d7) 2kg 1 504 = 14kg @ 354)
o4
- AT AR 1074 g BEA SdEa
- AR IIE S carrierZ 8. &
- FAAxEA 2 10%
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- vhge AFEA P AEE AHEe] ulE Fuelt)

L oolfreldd 1 10¥ 6

2. AAEdEdA 1149 21 (4Y %)

3. olxdF
Xhedl E=83s =gk OlE8S &EXt
1 10-84-85 9 7¢ 1,2, 3 2
2 09-25-7 9 7¢ 4 4
3 07-35-35 9 7¢ 5 9
4 10-40-1 9 6< 6,7, 8 1
5 10-41-63 98 7< 9, 10, 11 1
6 10-42-22 98 9¢ 12, 13, 14, 15 1
7 10-85-31 98 8¢ 16, 17, 18, 19, 20 2
8 10-85-43 93 8¢ 21, 22, 23, 24 2
9 09-45-12 98 8¢¥¢ 25, 26, 27 3
10 09-128-102 98 7€ 28, 29 4
11 07-64-65 98 7€ 30 9
& 30F

2. AFEEYN RS HA Fo Al A XA 36-HSD ¥d ASE RT-PCR3}

B3t & 36-HSD w3 AEE RT-PCR¥ Western bloto. 2 A3}

oA AEFEET FAHTS Fo Al IHAIXEAA 3B-HSD @d A=E A3
3 510] ©
MEE EE(Trizol, Invitrogen) 1 ml% 200 w02l chloroform(Sigma)S %
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I AA RNAZS &893 %3 05 ng, 1 ng 2uge RNAS Fgoz Q‘%Zﬂ/\}ﬂﬁﬂ%@‘ﬂ o
& cDNAEZE EA3 3 ol5 cDNAE F3 o= 3la, 44 databased| A A& FAMSE F2 =2
7] *1“01] upe} ofzf o} o] ZgolmE AAE v AMFHEES F3 577 bpel Edte 306
-HSD FAAE 353U, o w AFE3 A AL &A= Superscriptlll(Invitrogen) o)™, A3k 5
8.4+ Tag polymerase(Gene craft)©] tt.

(L oo

Aurar szgloln 5 -TTGTTGCTGGAGGAGAAGGATCTG-3'
Aurer Zeloln 5'-GAGAACTTGGAGTTGTGTGTCAGG-3’

2 Ae 36-HSD fFAaA= agarose geldl loading®t}. =2 23} uj
Zﬁl(control)li‘jr A e 1}:%%9“ Fofgk Aol A 36-HSD Ao AALEFe] Srletes Aes &+
AATHZE 13). = R Z23E AF37] s8] Az A @ ds #e5te] Western
blot< #8549t} O’H AXE EYA Agste] A4Ees & Ax dde PBSE Aal, AX &
&< (50 mM Tris/HCl, pH 7.2, 150 mM NaCl, 196 Triton X-100, 1
mg/ml pepstatin ml, 2 mg/ml aprotinin, 200 mg/ml PMSF)°o. & 2 3t} &35 Braford
assayS E3 AFHAIL SDS A A7|dFel 93 E4FAv}. 2 AdrEdE P WHyS
(Millipore corporation, Billerica, MA, USA)d| & AAA, &-3B-HSD A
9} secondary antibody ¢l #-E7] IgG &A (Santa Cruz)® ECL A2~
o] Western blote] 3al#th. 2 23} iz (controDol|l W3] AEFEE
2 ol FUekE AS & 5 AATHAE 14).

mg/ml leupeptin ml, 1

= ‘101‘

( 7 IgG, Santa Cruz)
E healthcare)S A}-&3}
CJ:‘l Al 3B-HSDe] wh+

4mA

Control ~ #2 fidd A2+ fU2

<+— 3p3-hsd

+— Gapdh

a9 18 AFE=e HA Fo A, A AR 36-HSD A AR ST

b

. . . | 4— 3p-HSD

S S e @ |« p-actin
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(+h)

[=]
w
z ; 3B-H§D/ .
B-actin
Control 0748 | 0.063
— 7 0927 | 0044
e B IRt e 0874 | 0036
4+ 52 | 0765 | 0038
¥ 14, ZFFEEY] HA] Fo] Al #HA e 7EA XA 3B-HSD ¥ A <k Z7F (7] 38-HSD
W3 kS Western bloto.2 Wl ws] 2 19, (L}) AFSE A d o] AFRE HX] SOl A] W s

3B-HSD & kS Western bloto. 2 =A3s & Aekslsh gt

3. Z23FEE A4S H R/ AWl A androstenone A

05

- Aok Fo Algd #Hx] 2] S xR U A androstenones A3 $1E 1, 22 AR A I
WO 2 androstenones AT 4 #HX SAW 15gS d=3% F, GC massE ]%3}04
androstenone®t &S A8t o] wl AFEH GC mass™ Agilent 7890( 13 EHE o] &3l oM,
Column< DB-5MS (30mx250/m>0.25um)E AF-&393L, 7129 Flow rate 1.0 ml/minZ 3} %t}
a3 AL detector 280TC, FUT=EE 250CA oW, 22 Z7|2%E 120ToA 2837t
A A8 & 15C/min® %2 240C7HA 53 & thA] 10T/ ming £ 2 260 C7HA A3 &
5 2EE ]*0}9111} 2 A thxT(controDell VB AZLFEE Fo A HA Xl A

androstenone %o] A AdE AL &4 F AdAHE 15).
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Hz| Androstenone

(Ppm)
control 0751 14 -
control 0.279
control 0.847 1.2 1
control 1063 -

E 10
control 0.375 2
control 0.351 ‘gﬂ.a
£ 0.313 E
zZ 0428 _g 08 S
& 0.632 < ]
22 0575 o
2 0.443 gl
P 0.386
T 0.861 00
= 0771 Control e L AL MT
Fod 2129
s 1.043
Fobd 0.618
Z+F 0.466 it SE
o+% 0633 Control (N=6) 0.611 0131
£+7 0.411 £ (N=6) 0463 0.049
Z+8 0320 FAR (N=5) 0.984 0.287
Z+8 0.471 Z + GAbe (N=5) 0460 0.047
15 A2FEEY A Foq A, A Y FA A androstenone o] A AFEAE o
| HA Y AT THSEE androstenoned] FE SAS & Az gt

_31_




A 2 A A U skatole A MAAEL Ao 7= s
A1 & HAK AAFZol A2 total bacteria®] & 2 AA]

1. Bifidobacterium3} lactic acid bacteria ¥ 59] A

Al ¥k Ak
] 2] (MRS, BCP #]#] 5)& A}£3}9] streak plating™® .2 T3}
o2 wkd &, colony® FEN7L Aold #FES AEste] ¢ 8
7Y HES 8 B 7FE MRS #H Ao 33] Adujgs &

skim milk 1096, glucose 3%, yeast extract 0.3%62] ®]X| & A %3}
A EFete] FAAZX3 e -80TC Y Weilel] HastHA AFE3HA T

O

& "o ® sto] FHE 4k
- 5ol AEnd=434
FE MRSHI Aol 4] 37°C, 184]
1t saline(0.85% NaCho.Z 23]
A A NS MRS broth(thz77)9F Qg Hel Z2+2; oF 106 cfu/ml FF22 FEA 7
oA WA Z|HA 0, 3AZE FA SR AETTFE FASAT. AT A Ax= 1IN HC
3ol MRS broth® pHE 252 ZA3 3 pepsing 1000 unit/md ¥ == H713 vpe
ko] AFE3F o KH2PO4, Na2HPO, L-cystein HCl, Tween 80 %°] 3Ff% phosphate

buffer (pH 6.8)2 3| 4ste] Fw+E FAS oY x99 T 2ol & ALtstivt. 1 2
I pH 259189 qel 3A1%E, 37T wiFAIZl & BEdF7F A== WA o
A4, 5PS2, 5WL3, 1GS2, 5GS2, IWL1-1 5o = YEeFU(3E 2). = A7
st o, BeAe] dFE TR AFHE el mgste] 1 QoM dAEZ s st
A 5 o] gl FoA HEE Wik S8E o5l AXokE T S A FAEE £
Ao A o] FolxnE 73 Wik o] FH = g ot

—

—_

o 2
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E 2. 288 Ak Uik
I
strains (Log number of CFU/ml)

0 hour 3 hour
7PL3 7.73 5.50
A4 6.96 6.50
5PS2 7.87 7.20
5WL3 6.61 5.86
107A 7.18 5.50
1GS2 6.72 5.94
1YL3-1 6.70 3.86
1BS 6.76 5.37
5GS2 7.53 7.42
1WL1-1 7.83 7.23
1RS1 6.72 0.00
TRS2-1 6.86 0.00

- WEEAE S8 A4S WAHE kel A& Eo R 191 thAl oxgalle] 0.3% i€ MRS
5 \a= 7

WAz AEFSE 2R,

Aol 43 #F = TPL3, 5WL3, 1GS2, 1YL3-1, 1BS,
5GS2, 1RSI, 7RS2-15 2.2 vetylon AAA o= UgFAel ¢4 202 AFEATHGE 3).

&3 2T A WEsAd

, Y54 (Log number of CFU/ml)
strains
0 hour 24 hour

7PL3 7.81 8.57
A4 7.19 5.85
5PS2 7.79 5.93
5WL3 6.79 8.74
107A 7.15 5.29
1GS2 6.49 8.25
1YL3-1 6.77 8.74
1BS 6.73 8.90
5GS2 7.64 7.89
1WL1-1 7.78 5.74
1RS1 6.67 8.61
7RS2-1 6.58 8.52

- Ao A WEH P Al AibeHE ARSI A #FE MRSH A ol wiFA] 7] AL A w) %k
Ak AAF2](8,000xg, 10 min)ste] e s 34d e pHE 65= Z438tal tHA] micro
filter(German, Ann Arbor, MI) & o] 3}3}o] H-3tA el Q] screw cap test tubed] =T A& AL
sl whH g Al 8948 2| A ¥ (Lactobacillus delbrueckii 4797)¢] HEd HaAvx]mdo] 4

gto] 37Tl A 6A17FESE vl 7] s AAISe] P AF2 vrE g oAl B E #A4 sk
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vl o1 A A4 wFo) A A cell pellets A A 3 pHE A Asds HE 39S
AAZE AT = o o]gdh gtz Al o|Eo] AiketE whH g 2.l 7] 15}
= AoE ZAEATHE 4)

E 4 RUW FARFY FRAE 02 AT 3

Inhibitor zone ZI7]/FH =¥ 2] 24l)

strains
cell supernatant

7PL3 - -
A4 ++ ++
oPS2 - -
5WL3 - -
107A - -
1GS2 - -
1YL3-1 - -
1BS - -
oGS2 - -
1WL1-1 - -
1RS1 - -
TRS2-1 - -

L= !

=
4
J

A5 9o}

- 5 A EF2E (KCLB)ol A B4 3942l HT-29% o|&3ste] d&@sadvt. HT-29
AExE 9 ugdAdssd 10% $ejoldd (FBS), 1% L-glutamine, penicillin G (100 TU/ml),
streptomycin (100 mg/ml)©] #7F8 RPMI 1640 (Gibco, USA) #iA] & o] &3} 5% CO. &4
gholl 37 ColA wigA AT B2 A3 -3 oA A& sk HT-29 AlXE well?d
1.0x10° cells/ml®] 57F ¥ %% 12 well-plates] 2555 A2 wx2 wataiy g4 57
monolayers FJ e w71 v Fsto] Ao ALE-3FS T

o

- At FAEHEE #2eldr] 9te] 9d monolayer®E #A3e HT-29 Al ¥+= 25T ¢ PBS
buffers o] &3to] 63 A3t YA 7L HA7h= A ek& RPMI 1640 #1#] 0.5 mlE #713kaich.
FATFFE 1.0x10° cfw/mle] FE7F 5 %E RPMIC] @Es the 0.5mlS monolayerE 34 g
HT-29 o] HE3aL 5% CO2 &4 alell 37ColA 2417k wjekS AA 3T viFo] ghud &
F-25]2) gke Akt Al AL} Ao upE Faweg $3sty] fd 3R 200 rpme SRR
WRFEFH A PBS buffers AFE3Le] 638 A &S AT AFo] g85d F 0.2%

(@)}

Trypsin-EDTAE &F3te] F-& 5o & AEE Wolulil peptoneTE o] &3] A& 4o
Z MRS-agard] H3 =3l & 37Co|A] 24X 7F v ksle] #+E A3 w3 dF7 2z
gFQl-& fl3ked 70% alcoholel 3FFAHE @0 $A38] At @ cover glassE petri-dish vl
22171 & HT-29 A& v gste] 919 s Fibds H7lkste] A3t AlFel o3|
AA W 7R ka3 HT-29 Ao B23td fA4ktas 7123 5 Gram 945 3l #Eg39 A

o2 BEEsY
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AH Ao FFFHo 2 oz 4HA JdE #F7 L rhamnosus GG straing ETF=
stof, 2A13F o A REA5H L GG straint H]ﬂé}oﬂ EAY & FFSE 2 e e
FaA%es v o Hriekdvh o1 Ay A4, 5PS2, 5WL3, 107A, 1YL3-1, 1BS,
1WL1-1, 5GS2, TRS2-1%5°] A F-& 5] sle Aoz yeulth. ofe fibeto] & 4y
Aszol F-Zsto] AT AAZCR 95 AA s TR 240y FE4

oA A
Aox Aol FAuo] 7o B4e] §A8 ACE g A0 BEoATh(E 5),
#5 BT AT g FAE
trai O hour 2 hour
stramns mean S.E. mean S.E.
7PL3 9.07 0.01 452 0.20
A4 3.93 0.05 6.90 0.13
5PS2 991 0.03 7.80 0.04
5WL3 8.70 0.13 6.81 0.20
107A 897 0.09 7.44 0.03
1GS2 3.92 0.04 5.68 0.12
1YL3-1 8.85 0.00 7.10 0.17
1BS 8.83 0.04 6.71 0.08
5GS2 9.95 0.03 7.86 0.06
1WL1-1 10.06 0.04 8.00 0.08
1RS1 871 0.01 470 0.14
7TRS2-1 8.61 0.14 6.96 0.09
GG(HH =) 9.74 0.07 781 0.08
2. 90 HF F 5E T4, AA 2EH 2 AFAo 5T HFE AW
. 5E, BA, A 2EdE AGH #F9 A
- WA} F5E 9 AFEAGA 3 DA ¥F 52 2 Ax 50 9F Y9 W
58 2B FAFEE 37C, 1843 MFT F MRS agar® AHEste] 42TFE 29D
th Ot w5S 9ske] oF 10mee] vk} A FH3Ee] 8000 rpmell Al 20%-E <t YA B sk A
A NS A ASFAL skim milk 10%, lactose 2% 5 H71e 5mee] wj=|o] H7lete] derA 7l o A
ETTE SAINAY. 59 3 & 22 wHoeE AEFSFE FAG) A 78T 9 deep
freezeroll A 154178 5 Ws A7l v A EAIZ] & AEATE

£

shaking incubator(4C)ell A 100 rpm .= 5A1ZF EQF WRkA 7] & AA xS e A&7

it

I
o
-?E
Y}

A @7 sk A gg el W ¢
[e) [e]
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12

E 6 BUT FATEF FF 54, Ak A

oot

) Log number of CFU/mL
Strains =7 = =7 AENE
7PL3 7.30 7.93 7.92 7.95
A4 8.80 9.22 9.19 9.15
5PS2 9.84 10.08 9.48 9.51
5WL3 8.68 8.68 8.64 8.78
107A 9.04 9.42 9.24 9.05
1GS2 8.41 8.74 8.28 8.58
1YL3-1 8.81 8.70 8.56 8.65
1BS 8.62 8.51 8.73 8.74
5GS2 9.74 10.11 9.14 9.44
1WL1-1 9.76 10.12 9.45 9.49
1RS1 8.81 8.52 8.13 8.50
7TRS2-1 8.31 8.38 8.26 8.17

0}
ol

- wEA, o @ ZEuloloE s By B #F YAAAA BAT 5 ol gS
B AnE Eu2 g O skatole A4S AT 5 Q= AFAY FUFAFE ABD 5 g
o, A4, 5WL3, 1BS, 1GS2, 5GS2%5 b/l#FE =

=

skatole A4 A3} ® In vitro 23 2 screening-e 5o St}

N
|
s
i
o
&
£
ed
iy
g
rx
iz

-
:
N
it
=
o3
o
fu

Al 2 3 AurEl #FF9] skatole A A s In vitro 23 @ screening
1. AW {#55+Z o]83 In vitro skatole ¥4 A&
7}. Skatole #4452 H7}

- 1ApASolA UiE, WEsAd, Atahg, A B o] wrbe Zgulo] o ek wE gl it ALl
Al 3 Qe w4, A AR Y AE AaE EglE A4, GWL3, 1GS2, 5GS2¢] 57 i) A
HoAvk 57l 5 el ZEulo]e ¥ FEo] Fal Al 7HA] A A o] Ashvtal ddE= 5PS2, IWLI-19] 27}
A wFE Z3k| F e wFE ude R ARGk e BES S BE FE MRS v 33 A
thujorslt 5 14 Eeldk S cell pelletol] skim milk 109, glucose 3%, veast extract 0.3%2] wWiA| = A3}
o] E33tar, o] A vialol 1me# #F3te] $4 Axste] 80T WEite] HA3HAl ARt

H

0

O

S
o

- A 759 skatole AT H-ES Wrlsty] st wFe] ©AY, AAYoEA skatole®] ARE

ZEA1 7171 919 modified MRSE AF8-3F% 2.8, MMRS(modified MRS)®] %742 v& & 7+

t}h. MMRS9| = 70pg/ml skatoleo] ¥3rH o] glow, = 3% HESFY #7148 704 vt

A, tETdE o= #FEE HETIA @Ror skatole¥t HI7FFATE AlFo| X3 e

skatoles ZA43L7] 93 AA Y= A& 1mdS Nalge company (Rochester, NY, USA)AFS] Round

Centrifuge Tubedl 23, 84S 93 < 1nl-S H7EAY. AM-NaOH 1045 H71sle] A&
_?‘_

£ alkaline®.® YE 3 vlx 9o 2 extractions 93] chloroform 1mlS #7183 th. Emulsion$

1

N

oo
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A7) 7] 98 9F 10&7F vortexingdle] mixtureE 2 E3HA1Z] ) 10837F 2700 x g2 YAE
A 7 For BEEld A®9A chloroform3 < gas chromatography S 93 injection vialol &
7] skatoles #2413}t Skatole #2492 93le] Agilent 7890 GC-FID (gas chromatography with
flame ionization detection)E, column®. =+ J & W Scientific (Folsom, CA, USA)A}e] DB-1
(polydimethylsiloxane; 0.25 mm id. x 30 m length, film thickness: 0.25 mm)S AF&391t}.
Column &%+ 120CelA 250C7HA 20C/min®] $528 @l ow 533 MFans 2204 o
%3, injector?}t detector®] %3 300CE A A AT 7FA4E Hes A3l flow rate™ 2.5ml
/min® 3143 A5+ Hewlett-Packard autoinjectorel]l ]3| splitless mode® 32 FUH A
o} dloly &4+ Hewlett-Packard Chemstation softwareE AF-8-3} % T}

i 7. Modified MRS®] 74

Ingredient MRS =4 (g/L) MMRS =4 (g/L)
Dextrose 20.0 5.0
Beef extract 10.0 0.0
Proteose peptone No.3 10.0 0.0
Yeast extract 5.0 2.0
Sodium acetate 5.0 0.0
Ammonium citrate 2.0 2.0
Dipotassium phosphate 2.0 2.0
Magnesium sulfate 0.1 0.1
Manganese sulfate 0.05 0.05
Tween 80 1.0 1.0
Skatole 0.0 70ug/ml

- HET9 HAPTE BF 37Ce @A x2delA wigerslar, 168417 Fol skatole®] Aed &
Bristaoh 1 Ay 719 5 F SWL3S 3.34%9] skatole #AaT S e it givka
HFE = A, 5GS2+ 36.01%69] Holw skatole AAasEol Av Aoz YEyT Add o5
skatole ZAa%#-e 717 vrE X9 5GS2, A4, 5PS2% 9l A skatole &4 BHE vt Fod
g.(3% 8, 19 16)

}_,

.
N
o

.
’
.

Strains Skatole(pg/mé) g (%)
5GS2 44,7899 36.01
A4 01.7536 26.07
5PS2 06.6417 19.08
1WL1-1 08.3035 16.71
1BS 99.9791 14.32
1GS2 60.1106 14.13
SWL3 67.6588 3.34
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¥ 8 Mg +F9] skatole #3l5

80
T
L«
1
-
%40—
3
20 A
0 T T T T T T

control 5WL3 1GS2 1BS 1wWL1-1 5PS2 A4 5GS2

a3 16, A #522) skatole £81%%

2. Prebiotics &2 9] Ayt

7}. Prebiotics©]-& 59 Aqt

& s H798 FFY
prebiotics©] & T8-S XAFSFATH A 77 5ol thE prebioticsol & TEE S| ]
A E T+ glucose, S HET+= xylitole® 3k F.O.S, tagatoses AF&3lo] A3kt MRSH)

Z|o| A dextrose2} yeast extract, beef extract’} A el¥ HAAIFuAE A£G vhs ol AASH

Yl 7129 prebiotics B 2%= Ut AAMIAE A dFE 1%2 FF s 37C
o A 48217k F<t vlEAI A vl A7) St 6A1%F HA o2 7t T FE prebiotics HWE 96-well
plateel]l 20002 33 ELISA readerE o|&3te] S3% 62omeol A 59 %S S99
pH+= 0A1ZE, 484 kel FA 3kt

- Adkg 5ol prebioticsE Ao EZR FF =4S A E BHE
s |
[O )|

- 1AdEe Agd 57 #F 9 271 #F9 prebiotics ©]&%HS XFAS A tagatoseE

prebiotics = 9] &3}3= 5GS2E A3 6719 #F7F F.O.SE FANZT2 glucose¥rF o]-&

stlar, b ol HA T on, Alko] X wde| uwhel AAke] 9% pHY FAE &) & F
AA(T} (18 17, ¥ 9) PrebioticsZ 7§7}§}£E’>ﬁ probiotics®] F21-& F7HA1ZA B ol A4
ol Edw d& Aoz A, skatoled] #FATHE FA4E Aom V)
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0.D

5GS2

—&— Glucose
—o— FOS
—¥— Tagatose
—2— Xyliole
on 6h  12h  24h  h  36h 480
Time
5WL3
—8— Glucose
—o— FOS
~v— Tagatose
—&— Xylitole
oh 6 1h  24h 300 36h  48h
Time
MM
—8— Glucose
—0— FOs
—¥— Tagalose
—— Xyltole

120 24h  30h  36h  48h

5PS2

120 2h
Time
1GS2

3h  36h 48

—®— Glucose
—o— FOS
—v— Tagatose
104 | —2— xyitole

12h 240

Time

30h 360 48h

1WL1-1

—8— Glucose
—o— FOS

—¥— Tagatose
—a— Xyole

—

oh h 12h

24h  h 3 4h
Time
1BS

—8— Glucose
—o— FOS
—¥— Tagatose
—— Xyjitole

Pamnas

oh ) 12h

24h 300 36h  48h

Time

a3 17, e 2] prebioticso]E 5
9. Avhe 79 prebioticsoll A pH w3}
Strains NEds Glucose F.0.S Tagatose Xylitole

oGS2

Ohr

6.40

6.45

6.43

6.44

48hr

3.70

5.96

3.74

6.36

oPS2

Ohr

6.39

6.42

6.43

6.44

48hr

3.95

4.06

6.34

6.40

1WL1-1

Ohr

6.37

6.40

6.45

6.44

48hr

3.69

3.77

6.35

6.28

oWL3

Ohr

6.51

6.54

6.52

6.51

48hr

4.96

6.44

6.52

6.37

1GS2

Ohr

6.46

6.51

6.49

6.53

48hr

4.87

5.60

6.30

6.35

1BS

Ohr

6.46

6.50

6.48

6.49

48hr

4.86

5.88

6.59

6.50

A4

Ohr

6.41

6.47

6.45

6.45

48hr

5.40

5.44

6.31

6.38
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L}. Prebiotics®]-& skatole 452 7}

- 3t H2 A8 prebioticsE EUIE MMRS(ZE 7)& ¥HEo] skatole 4v6#-E B718iy w57 g4
9, dado = skatoles o]&3ste] Fallsk= AW ofuel H7telE prebioticsE o] 83HA 317] 913l MMRS
ol A prebiotics®] FoEMA A7} U]8-S 05%°lA 2.0%2 F7HA AT

- Akl 3+529] prebiotics 08 skatole 7HA%#S FAVSE Ayl 05% glucosedl X AW skatoleF A5l

A ghdk s Es UERIY A4e prebioticsell o8l skatoletAre ol Sk ks WRE ohz}

glucoseIFE FHolW Aes-s UehIR] dth o] Sk o] 7= QlEl €A, AAYdozH

& FafelA] F-3k o)fefar ARl WA glucoseoll Al ZF2F 24.02%, 23.549% 2] skatole

1 2, BPS2+% prebiotics 24 27t tagatoset F.OSE H7lsk Ayt 27419%,

28.69% = skatole %ol F7FstATH(E 10, 18 18) F #F 9o thE #FE A= AwA
S 2 prebiotics®] #7717} 59 skatole A H & IS VARX EF= Aoz dotdET

i
o
o)
[
2

¥ 10. AgE #522] prebioticse]-& skatole -3l

, Skatole(gg/mb) a8 (%)
Strains
(A prebiotics) Glucose Prebiotics Glucose Prebiotics
5PS2 (F.0.9) 53.5208 49.9172 23.54 28.69
5GS2 (Tagatose) 53.1874 50.8136 24.02 27.41
1WL1-1 (F.0.9) 48.0736 55.1877 31.32 21.16
5WL3 (F.0.9) 61.0321 60.7674 12.81 13.19
1GS2 (F.0.9) 60.9288 63.4890 12.96 9.30
1BS (F.0.9) 69.0142 67.7426 141 322
A4 (F.0.9) 62.1140 69.1015 11.27 1.28
20
Hl Glucocse
M B L [ Frebictics
HE
&0 - =
T =* *
E 20 o
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- w2}~ skatole2] #2337} prebioticse] ©]85H-S 71t A3t A U] skatole BAAS Alojed 4= = AqF
Aol FHAFE AW o 5 g)%lor, 5GS2 #FE At

oh 2% waA(gAwDIAe] w597}

- AEE(AFDAA Akt skatoletal 5 E 7Tl A AFolA skatoled] EAAF-E SIS 1d
H FAAF(CETBLA) Y AW 1g& AZF3lo] GC massE ©|&3l9] skatolest e FA YT =7
25 sigmaollA 7438t skatole(cat. number: M 2127)3} =)= 53 |4-a AR89k o] o AR8-¥ GC mass
= Agilent 7890(<3 ¢13}3k)o] ar, B2 %7AS DB-1MS(30mx250pmx0.25um) Column-g AF-&3+9]aL, 7]
A 8] Flow rate® 1.0 ml/min® 3} vh. e, &2 x712 detector 280TC, FU TS+ 250TCTH &
M, 229 Z7V|2E= 120TolA 283 A AE & 15C/min®] 22 240T7HA] s § v
10C/min®] %= 260C7HA 53 § 583 2%E AH3TE X Tol4s 52~54%9
skatole peak”7} HE=5 o, AF AL = AFHA LA 19).

Skatole stock |- 7= = R RO R R A N

X x|

[ z =T

Y

5.2~5.4min

3 19. GC massE ©]83F AF 2] androstenone & A

- /‘gﬁﬂoﬂ/ﬂ% skatoleo] W2 £n2 By} H7u 2 HR) 7o

fAhTre] skatole 3 5890 X ELdol|A A4 22ls)
FEshish TR0 AAEDE Aol A

- 225 AP, skatoleS EIHH 02 7AA7)3E probiotics TS AWEI R, skatole PAEHE G 2

P
probiotics T~ 5GS291 gt A Ak 558 HlFel Atk
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A 3 & HE ALH probioticHt FE o] &3 AAEHA T L 2% U5
L. A o)A skatole®] %2 AE A A+HA T A5 Ax

- 2 d el AE 5GS2E o] &3te] ZEutole Y AMRHIVIAE 9T AHAE Axsv A
ZEaFA FFE MRS 8K 1D 33 Aviajerst & 4R 3 thS cell pelletel] skim milk
1096, glucose 3%, yeast extract 0.3262] WjA|E A|Z3} %

1.3 x 10°CFU/kg 7} J %2 Alzste] AEADS DA

N, 8 5
rlof
d
Ol
L
Rl
off
iin)
B

i 11. MRS¢| =4

Ingredient MRS z4 (g/L)
Dextrose 20.0
Beef extract 10.0
Proteose peptone No.3 10.0
Yeast extract 5.0
Sodium acetate 5.0
Ammonium citrate 2.0
Dipotassium phosphate 2.0
Magnesium sulfate 0.1
Manganese sulfate 0.05
Tween 80 1.0
Skatole 0.0

2. HA AW skatole AZFEA (In vivo)

- AR(SA ) Z3Eo] )& skatoles FHA3L7] % AAMEEZ AR 1mlS Nalge company
(Rochester, NY, USA)AF2] Round Centrifuge Tubeo] 23, 348 93] A 1S H713HA
t}. AM-NaOH 10 E H7[3te] A|&EE alkalinel® ®WHE & wbx]9to & extractions 93l
chloroform 1ml-& #7383t Emulsions A A 7]7] 381 ¢F 10%7F vortexingd}¢] mixtureE
ZH E3AIZ 5 107 2700 < g2 AR AT F To= FH AlEelA chloroform3 <
gas chromatographyE 93k injection vialel %7 skatoles £213}5ith Skatole 418 ¢35}
Agilent 7890 GC-FID (gas chromatography with flame ionization detection)E, column®. 2+ ]
& W Scientific (Folsom, CA, USA)AFS] DB-1 (polydimethylsiloxane; 0.25 mm id. x 30 m
length, film thickness: 0.25 mm)-& AF&3FA Tk Column &%+ 120TCelA 250 C7HA] 20 C/min®]
Erg gyon SR HEEEE 22 W 3193, injector®t detector? &%= 300CE &
A HT 7t Hed AFE3FH AL flow rate™ 2.5m/min® 314319 T A5 & Hewlett-Packard
autoinjectoroll 2]3l] splitless mode= 3uA FUHAT dHoly 4= Hewlett-Packard
Chemstation softwareE A3t}
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F 12, AE 7+59] skatole #-3l%5 (ppmy)

% Skatole
Control 0.224 + 0.009%
- 0.216 + 0.006*
Akt (5GS2) 0211 = 0.015%
2T+ Akt (6GS2) 0219 + 0.015%
w FAREAL e WE EE AlolE devix] kA o ® AAEkl e, AR 0 25 Duncan®] v
TS AABATHP<0.05)

- In vivodoll A EA4ke] skatoledh 51 o
A% =Xxute] skatole THEFo] 574] o= fo3k xolE Holx| K3k Aow FAL T} T3

o] &3 skatole AT HE £

Sx"h) 9] skatoledhFo] 7adh= AEAHS HITHE 12).

%
l
B
1
i)
X
i
r
o
iy
&
g
14
i
I
i
r
+
:-1‘5
=
o
iy
- 2
o
14
s

r ﬁ
1r
:10
lo
e
_&
s
L
s
s
X
bl
o

3. A ¥ 4 (In vivo)

Z Fs T
Ak, AU F8 #<l Clostridium,
= 9 A FE AR
< @714 =4

a-

§2
i

- B AgelA Zulol o ABRPAE FolT
A sela] Ad AR g vAE wEe w49
Escherichia coli, Salmonella-shigella, Lactobacillus 2]
& vlgr o2 NN, EMB, SS, Rogosa 9% A&s Agax]& A&t A& 1md
oA ubAl s Aste] 37C, 4841z @] wigstnt wig F
colony? #4% A3, A8 I #5e 320 go=

poi
s
o
=
=
ox
e
=t
=
2
o &
o2

=

¢

E 13 AdeZE 24 23 (log CFU/ml)

A Clostridium spp. | Escherichia coli | Salmonella—shigella Lactobacilli
Control 854 + 0.065 7.00 + 0.208* 450 + 0.200* 8.68 £ 0.131%
& 8.48 + 0.155" 7.23 + 0.327° 4.87 + 0.510" 848 + 0.343"
FAakt (5GS2) 6.77 + 0.747" 6.45 + 0.470" 4.37 + 0.331° 9.18 + 0.139"
it 4 o 107 474 £ 0.402° 877 + 0.208°
+ + + +
(5652 7.45 £ 0.550 6.85 = 0.510 7 0.40 . .
© BARAL @Fel wE FW AolE AAuH FARHoR ANdglod, AFPFon:
Duncan®] tFa248 AA 3}93\‘:}(D<O 05)

- In vivodolAd HWa#EeS 43 A A, AE+74E o A= Clostridium  spp,
Escherichia coli, Salmonella-shigella ~12] 31 Lactobacilli®] <ol 4] control ZZ&ol| W3 24
9l xpo]E HolA AgTHIE 13). Z2# Y Z+f3kt ZF A control &l W&l Clostridium
sppel #HashE AFAEE YHEAY S fAbT OIFCAE & 7F9 Aol AN

ol 1
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# 15, SHAAE HrteE &3k 9% 72AR vis B

dE3 T 2] ] 3L
vl e} AD3 0.5 kg
HEHA11% 0.5 kg
v 2 W] o] 40 kg
s 8.9 kg
EHA9E 0.1 kg
Al 100 kg

& 16, SFHAAE HUtE &k A% VAR g C

A= FHF 2] ] 3L
vl e} AD3 0.75 kg
HlEHe E 2.25 kg
v g ] o] 2 40 kg
s 26.9 kg
EHA9E 0.1 kg
Al 100 kg

A2 G ARG ARAZA AL L AN
L AQE} ARAE FHF ARAAA A

HAEedAl ArE2 AL 24 F A NA T = AAE FE5 AAET)S probiotic M=
= A

AHE A AGE 5 QRS AFPRFAL ) A4 §E Are
AR

AAAEAN B RS GT 0, 0 Ao Fo] vy Agols] WFe] HAH ol @
RATE 9 gow, a6 FolA &4 Avg fld W FddnE A4
obgith gel A9 FHES PUFMD D P 2T AAS WA $e i Pl vk
FAS AS A7 B golgo] glovt AAFeIA gze) wAE woly] s TuPeye F
FES P PN AGYrh LS KR FAT WA AfelE FuP wge Aok

AMERTE S ARl HIFES w kdAdo] lojokstH, s H el Ef 7t B A Edo] glojok gt
ol¢} wlEo] HIIAZF HANA mHAoR HAEEE F lojopstnz 7 HIIAERE  effective
dosage Aol Wh=A] Meslojof 3, o]& &l 1, 2AF-H A} 502 sEEd] tha] A5
E Agdrk o A Zoe V2R 1€ § S2FEE 4-6kg (04~06%)7F 7Hd BaEo R

st w2 1vkE] b el 1g¥ AFsE Aol P EuEd Aow ddEy, A
2 A ArEAFH o] oF 2kgolBE 7| AR lkgW AHTF 05g9 ¥ &(0.05%)E v Set
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2. 1L,2A5-A 7ol A-gstr] A% 28 A5 HIA A

A AFEA o= 2 A7) AFEAD T oz 27t Ay T gE A e AeE gz}
[AE 2 2] ]
O hx7 (FWALE 59)
@ AT 1 (F2FEE F AFE H9)
@ HET 2 (FAREHIIA SH AR 59)
@ YT 3 (BTE2EE + SATFAIA e Ar Fol)

Yol Fod uui IAUE 3

= 13 7| ZAEARBE ol &8skl on, AT
1,2 30 Bed At 7|2AREBY 22 9 FAE ;

A3 F eHAAAE AEAHA AR AL
L AR A7EA S w7 e e

SHAAGHE AFAR S Al 1, 245 eke] AABe, F 4709 Aol thE HUlEe |
oAgd B Foldde AT 17). 22d A7 234E EUR o] 222 dxd EEdH=
AtEH 05%E H7teh, it sA0 %Y EEIHE 0.05%FHo = AlEEad
g 21). A SAE7IEE 2550, H7bE w7l H A7) S0kg ~110kg
7= AoAlZlel A3 oF 1,400kge] AMRZE 2759, oo 47] AHeatel] o3 F d
A2 (17kg) ¥ AT (AT A 35L)e SRgvt (3 18). 1t WA 7| 7| 2A R R 37 E
°f 10&-&<t =stlvh. 53 #atwtel A%, v awfolzt A4ds 9] ¢HRRE EPSa

107 3)45te] HE Amalge 249

ﬂl

s

& 17 A7t JoEd 3 &

A7 o Y o R
o NEETEES 0.5%
fava PE(EAAR) 0.05%
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D AldeEtzA

- =

e

A

A QAE A

-

7

i

719l
- A=A Ak
- HIAA o] FHA HAd

- AT EA B

2) AbSA
- Z7|AFF 7Ol A FE S0kg Al T =G A ZFA] ) R AR AFE)
- 57957 GE0kg A FHH ZSA|7HA) NEAFEAIE A 272D
- AFEAH T
O iz (WAts 759)
@ AYT 1 HAEFEFE T AR 59)
@ AZT 2 (FATHIMA - AFRE w5o)
@ AYT 3 (BAEFEE + FATEIA T APRE 59)
£ 19. o]f & S0kg=E7A 9 Al Fo] ZE 1Y
A=A 7|13k w o] FF(kg/day/F) FTALE R
1 45 0.11 0.1lkg x 28day x 25 = TTkg
2 27 0.65 0.65kg x l4day x 25 = 228kg
3 2T 1.00 1.00kg x l4day x 25-F = 350kg
starter 67 1.70 1.70kg x 42day x 25-F = 1,785kg
3 A 14 2,440kg
# 20. 50kg ~110kg =27X 2] H7ME Fo] Lz
A=A 7|13k w o] FF(kg/day/F) FTALE R
Grower 67 3 3kg x 42day x 20F = 2,520kg
Finisher 5F 3 3kg x 3bday x 20F = 2,100kg
& 7 1= 4,620k

HAAAFAN DS D= 2 AE2AL SO AdEr 2GS, A AARAHEE e A

d SHAZ FEAY & FJEAAdA = AsEA A

el s o, msdAcdA e ARAHAE sl 4 A5

= NEde S48 A A, Aol wE

AAEARel S W98 x4, gal Al fEHstEels S Aolvh AlRAE B A
ATHES F 19, 3 200 YER T

4z Zo
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NAAESE] B ALY 18162 (AFEA T 702 Aol mFo] o]Fojyon] mEFak 4
715 Qb mERLPC vl SAtE %Y S o mAFH FAMTFAE % 219
Geht gtk Aggve] FFEAFS 100kg, EEAA 045kge] FEE WAL, BAYFAL 3
I 20.95cm, EEHA 4729 BXE BAY

& 2L AR =AY
] Standard o ]
Traits N Mean o Minimum Maximum
deviation
E=AF (kg) 22 100.27 9.45 82 116
SAHFA (mm) 22 20.95 472 14 29

W EIbA s AP AT AW 1 %ot gk,
1A Qe ARAAAG N2AE AGL AT 1, 249 HA0 A SAAASE B
AAEAA L prebiotic VIBE #F A Bl % wEAEd WPS AFA 1 2
s WAEY M B, FUE B, wegsssel Aok 371 /AR ug Fus 24

=

;

2,

Eo AAR) PRAE FHE AEFAAE ABsAE 1G] w0l
AR MEFREF SFHCIZAEMYRE AT Agsgt Awd A

prebiotic M| A= w5 FIPA(FAE)7E wighd w2 oFo] wip agfol”] wiiel] Add] Holm=

(L

g Fojok glow, HXA FoA] E&Ho]a sk
dosageZ AAFCL A743 228 FEES FUgddgzE 159 4~6kg (04~0.6%), S &
AAZXE E3 ELYd g2 kg 4k 0.5g2] v £(0.05%) Wiy E A A3

39 Aol ARATA NI ES A, g ARAAE 24 AFEAHel A
& s A 05% FHE, Ak 0.05% o= ZAA
s, B8, Wrhe] WS Awel KAFE EPSERel 10w H45e HE Amdge ANe
gk 7 ATl AGHA NGH AEE ol gotel 4TAN NGBS BT F ATk

[e] =

AR AR

THA Y -&FH(boar taint)= 2xF A A @A WASE androstenone®] B AT EET
FUlu A& oA 7] S = skatoleo] AWl S ol wpeba WASE Ao= dEHA 3

om, A%omn APA FE
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Androstenone< A4S A] 3L3kol A WA T 3= steroid Al%B 2] TEEo|t) o]t o]f= FEA
A A& ZE(somatotropin) A8 Z 38 A ¥l androstenone %S YU F vt Hawo]z nh
A tHBonneau et al., 1992). Androstenone< A2 7] %S ZA3+= sex pheromone®] Aol W3lE
FA HE A ot ¥EHu) wd ForAo|y] wieo] X He :77‘? Ho] 259 xgA Aol 7t
AEAS W WAE LA Aot Skatole & A Fujel 9+ tryptophane] e E] o}
3 Lactobacillus®t Clostridriumel] &2 2= o] wtsolz AE=Z did F+dv. 2 F
< Frell A iAo vl E S =T, Aol vlE] 7ol Skatoles # FE|SA K3, W&
ol SFHolA HE Yo7 A Arh(Deslandes et al., 2001).

N

Androstenone®] FAd#HE 025 ~ 087 A=A FAAO R JgA] ZAW o] & A
F Qe Aoz AGH vk v (Willeke, 1993, Sellier et al., 1998). Y| = androstenone©] t]&-
Aol BAEAR, Fadd02 A AAZE AL ;AR Ak olgkE v EA, AR HA
SAA 7 =A dolju E5dE (e AT ] v 2 el androstenone®] AAd o] @& AR
t}. %3k androstenone?] WHFEFEES FEUAAE 2 Wolvt AA YERAGTXue et al, 1996;
Squires et al., 1995; Willeke, 1993). ¥+ skatole= AT #3428 71X W (Pedersen et al.,
1998), F-d4<el QK= &7 i AUl o] 2AdF+= EAo] dtHJensen et al., 1998).
o 2} Ad %X}vdﬁ”ﬁ. 7188 o] 83k JfEkol skatoleoll V)8 androstenoneo] TS go]d Aoz
o

Androtenone®] WAtA S A3} Bl 271K @dAIR UE F Qo (g 22), EH/\M] o st
= metabolic pathway gl A F234 28l Aoz 4HA enzymed codingdhs FHAE &
HAdxaz AAFSA TR 22). 1 5 36-HSD A A+= AAoA androstenone A of], Wt =
o A= Fale] AR #oldy Sl=Z A dEk FREA gFs mE Ao

e

T

[-'\l

HU
rﬂ
rﬂ
r&ﬁ
o B

AAR Aol 36-HSD SAX LA BAWe] FAH = =R aEEe) Fup FHuA}
Eoem deld g g 2 AR APRE g Lasel Y Fashl dde v
4 Ao RUAL IUUSD FUAE AAFURAAR AP, 2 WeIFAE A3 DA f
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o} o)
_ —_—
HO HO o

cholesterol

Biosynthesis

pregnenolone

andien-p synthetase
(CYBS5, CYP17...)

/Cﬁ;jﬁ 3BHSD ’Eﬁ
—
HO 0

5,16-androstadien-3f-ol

progesterone

CYPZ‘Il

4,16-androstadien-3-one

Catabolism

—

S5u-androsten-3f-ol
B-androstenol

hydroxysteroid
sulfotransferase

androstenone sulfate

—

HO
S5a-androsten-3a-ol
a-androstenol

SRDSAl
3BHSD
-—
3aHSD 5

2% 22. Androtenone## FR FEAC hAMGA

¥ 22. Androstenone®# FH 42}

Gene Chromosome cDNA Studied by
number sequence
CYPIIA 7 X13768 Quintanilla et al., 2003
CYB5 1 AF016388 Lin et al., 2005
36-HSD 4 AF232699 Nicolau—Solano et al., 2006
SULTZ2A 6 DQ172907 Sinclair et al., 2006

_51_




2. 44834 {442 Full length direct sequencing

N

HATH G FaAddzd Gl i rt A7 dE4 S
Q L]', 36 HSD_J 7110 X‘]f(ﬂ genomeoﬂ ];Hisl_ %o] T\i_)qo] O]-?—O]X]X
¢l exon lﬂi«-‘?‘—eoﬂ EHoH/ﬂJA 1= o} Oﬂ7]/\10d}q._q tﬂo].,_ qo] o
A

= o] frARe] A Ao sl full length direct sequencing-g A A gt}

Gk Rl
o

)

—_

>~

A

3B-HSD 7329 5'upstream < 958 3'downstream G 9-S E3H3= full length G744 &
-8 93 FHtel Hae 177,720bp =712 clone (CH242-150C11, chromosome 4, GeneBank
accession number CR938722)-8 EZ 20719 amplicong FZEg = A= Eo] primer (P1~P40)
5 Azt ATHE 23).

M o
o

TAATE 243 A FEE A W d7|Aa welz wasty] A 47 EE
(Yorkshire, Landrace, Berkshire, Duroc)®] < Z1e] DNAE 7} #2d= 10578 &3t 37
sample(F30F)e A7IME &40l o] &ttt AZE 5] primerst &3HE DNA sample |83}
o PCR WH& B34 20719 amplicon(Seql ~Seq20)s FTFHA|H oW, o]& ABI PRISM®
BigDyeTM Terminator Cycle Sequencing Kit (AppliedBiosystems, USA)2} ABI PRISM® 3730
Genetic Analyzer (Applied Biosystems, USA)E o]-&3lo] 7| dEAS 2233}
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¥ 23. 36-HSD +AA2] PCRel| ©]&3F primers 7| A<

Amplicon Primer . Binding .
Primer sequence . Size (bp)
number number region
ol Pl 5 -GCAGATCCCTGTTGTCAGTG-3 Sstoam 769
d P2 5'-AGCACGGTGAAGGACACTTT-3' D
o2 P3 5 -AAAGTGTCCTTCACCGTGCT-3 T 207
< P4 5 -TGTGACTTGTGGCCTTATGC-3' CHIDECELn
P5 5 -AGAGGCACCTGAGACTTTGG-3'
Sed3 P6 5 -CTGGGTTCTGGTCTCCTGAT-3" Exon 1, Intron 1 83
Soud P7 5 -AGAGGCAAGGGCACATAAAG-3' Exon 9 810
E P8 5 -AGACGGTGCAAAGCAAGTG-3'
o P9 5 -CCGGTCCTGACCAAGAACTA-3 ltron 9 1
d P10 5 -TCCCCTGTGCCTGTATTCTC-3' ¢
ot Pl1 5 -GCAGTGGGCTAGGTGTTTTT-3' Itron 2 o6
. P12 5'-CCTTCAGGCAACCTAGTGCT-3' firon =
o P13 5 -GAAGTGGATTTGAGGGGACA-3' ftron 2 .
ed P14 5'-AGGCCAGAGAACAGTGGAGA-3' firon =
o P15 5 -TGGCAGAGGCTTAGATGGTT-3' Itron 670
E P16 5'-TCAAAGACAGCCCTCCGTAT-3 ¢
Sou P17 5'-TCAAGTCCATCCATCATTCG-3 ltron 9 260
ed P18 5 -CGGGTGTGGAATTAAAGGAG-3' firon =
Seul P19 5 -TCCTCGTGTGAAAGGTGATG-3' Exon 3 .
. P20 5 -CGTGAACAGGACTCAGGTCA-3' xon
Seull P21 5'-CCCATCCACCTGTCTTTGA-3' Exon 3 08
d P22 5 -TTAGAGCCACGCAGAAGGTT-3'
Seul? P23 5'-CTTTTGCTGCTGTCAAGTGC-3' Itron 3 -
g P24 5 -TGTGGTCCTAGAGGGATTGG-3'
Seuld P25 5 -CTTCCTGAATCGTGGCTTTC-3" ftron 3 -
«d P26 5 -TGCAGAGGGAGCAATGACTA-3 firon
Seuld P27 5'-GCACCTGAGCCTTTGAAATC-3' ftron 3 -
. P28 5'-AGCACCTGATTGTGGGTTCT-3" firon
Seuls P29 5 -TCCGGGTAAACAGAGTCACA-3' ltron 3 —
d P30 5'-AGCGCTAGTCCTTAGGCAAA-3'
Seuls P31 5 -TGGGACCTTCCACATGCT-3' Itron 3 500
. P32 5'-CCTGTGCCTTCAATTTTGG-3' firon
Seul? P33 5 -AAGAAAGGAAGGGTGGGAGA-3' ftron 3 o1
eats P34 5 -CATGTGGGCAAAGATGAATG-3' firon
Seuls P35 5 -GGCTCTTCAGAACGGTGGTA-3' Exon 4 %0
g P36 5 -GCGAGAAGCAGACAAGAAGG-3'
Seuld P37 5 -CGCTGAAAACCAAGACTCACT-3' Exon 4 .
d P38 5 -CTGGGTTAAGCATCCTGGTC-3
Seu20 P39 5'-CAAGCACCCACTCTGTTTCA-3' 3 downst 1
. P40 5 -GAGAAGGCCAGTGATGAAGG-3' OWRSITeAm
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3. AFANNAENAAE GO F SNP Wo] FA

H;Hx] 36-HSD 34+ full length sequence®*A#E 7]E 9 clone sequence?t alignment 3}
of FFX H FFUW WolE "M 1 ZA¥ F 39719 WolE AT @Gl
(Single nucleotide polymorphism, SNP)&= £ 367153 2™, 4% %= A2 (insertion and deletion,
InDeD<> & 3717F A=A (19 23).

InDel InDel

Cob g welr ot Y

Aronx Intron2 ‘ Intron3

Exonl Exon2 bony Exon4

-2,000 0 2,000 4,000 6,000 8,000

19 23, SA 3-HSD A8 7% 8l ®o]

5'upstream® Aol A= =5 7719 SNP7F AT o]F SNP3, SNP5, SNP6& 7|&ol| Cue
(2007 0] B gk SNP oW, =] 37§ SNP$ 1719 InDel- o|¥ A7-#HAE & MaA &
2kTh SNP19 Aol 4l &= Berkshireol A ¥F C/T transition ®e]7}b yEl o™ U X FFdA]= H
ol 7} ASltt. SNP4°9] A-¢ Duroc®t Eolfo® CHVIE HARA yUmA FF2 A 9715 UE
I, InDell®] 74-% Duroc®t C 917] A4 o] wAEAY. SNP 3, 5, 69 4% Durocdl A& =+ C

A71E YERE ®Wol7b gl AN Y A %? | 4= C/T transition ¥o]7} YERSYTE 5'upstream
goje] Q| EA A} DurocO] e FFl nlsl oAl Ade Welth o= 5upstream
AW olYe} B AF”o] #43 36-HSD de} AA oA FAFSE A& e

Exon 13 Intron 194+ Wol7 vbA S A @t} Exon 2994 @A E SNPE 2712, SNP7
= 5 UTRe] SNP8E whwi A o 59 (coding region)ell 9 A &l ¢lth. SNP79] - Duroce T 7],
Yorkshire:= C¥97]2 AT o311 2™, Berkshire®} Landraceol ] T/C transition ®Ho|7} yEbyt
T}, SNP82 Berkshired| 4| ¥t T/G tranversion ¥ o]7} YERGTEH Intron29t Intron3el A Z+zk 1171
(SNP9~19), 671(SNP11~16)°] SNP7} &= Qlt). SNP22i= E& FFoA Wol7l veon,
SNP11, 19% Berkshireo] A%t Wo]7F 21lar YA Intron29 Intron3 @AW & SNPE= Duroc
= AQg & FFolA vetds A3E Btk
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Exonddl= 971¢] SNP(SNP26~34)¢ 271¢] InDel(InDel2~3)0] UEF&TE SNP28~312 AA#H
o] 9l Aoz dAddr). 4719 SNPEAHE ‘A-C-G-T, ‘G-T-C-C'9 27}#] dez TFEo|H
HolE Jertt 2719 InDel®] 7-%-, Duroc® EAALo] insertion¥ ] AAvt o2 3'UTRe
A 2719 SNP7} WA=l oh

)

==

£ 24. 38-HSD +A=¢] full length sequenceol Al WAF WHolAW 2 335 4

Polymorphism Amplicon site Nucleotide Rﬁﬁgf(ﬁgn
SNP 1 Segl/ -1906 5'upstream G-A
SNP 2 Seqg2/ -1114 5'upstream A-G Alul
InDel 1 Seqg2/ -1080 5'upstream C
SNP 3 Seq3/ -H63 5'upstream C-T
SNP 4 Seqd/ -445 5'upstream C-T Fatl
SNP 5 Seq3/ -345 5'upstream C-T Taql
SNP 6 Seqd/ -179 5'upstream C-T Mmel
SNP 7 Seqd/ 267 exon?2 T-C Haell
SNP 8 Seqd/ 410 exon?2 T-G Faul
SNP 9 Seqb/ 770 intron? G-A
SNP 10 Seqd/ 761 intron2 C-T BCCI
SNP 11 Seqd/ 776 intron? A-G HpyCH4V
SNP 12 Seqd/ 812 intron2 A-G
SNP 13 Seqgd/ 1012 intron2 G-A
SNP 14 Seqd/ 1144 intron2 C-T Banl
SNP 15 Seq6/ 1292 intron2 T-C
SNP 16 Seq6/ 1690 intron2 C-G BstACI
SNP 17 Seq7/ 2093 intron2 A-G Fokl
SNP 18 Seq8/ 2949 intron2 A-G
SNP 19 Seql0/ 3319 intron2 T-C Ssil
SNP 20 Seq11/4440 intron3 C-T Ssil
SNP 21 Seql3/ 5119 intron3 A-T Ddel
SNP 22 Seql3/ 5180 intron3 C-T BstMAI
SNP 23 Seql3/ 5213 intron3 A-C
SNP 24 Seql6/ 6832 intron3 C-T Mspl
SNP 25 Seql6/ 6926 intron3 A-G Mnll
SNP 26 Seql8/ 7876 exon4 A-G
SNP 27 Seql8/ 8184 exon4 C-T
SNP 28 Seql8/ 8212 exon4 A-G
SNP 29 Seql8/ 8216 exon4 C-T MspAIl
SNP 30 Seql8/ 8233 exon4 G-C
SNP 31 Seql8/ 8238 exon4 T-C
InDel 2 Seql8/ 8282 exon4d CACA
InDel 3 Seql9/ 8288 exon4 long sequence
SNP 32 Seql9/ 8353 exon4 G-A Mspl
SNP 33 Seql9/ 8392 exon4d A-C Hpy188I
SNP 34 Seql9/ 8399 exon4 C-T Faul
SNP 35 Seq20/ 9128 3’down stream A-T Mnlil
SNP 36 Seqg20/ 9161 3’down stream G-A CuiJI
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1 5g ground backfat

(20ml methanol, 10mi DW)

Homogemzer

Ultrasomcation

lm‘c.sum'.

Freezing

{(-20T. 30 min)

Centnfuge

(2000 g. 10 min)
(30ml hexane, two repeat )
v

Separation phase 2

(methanol layer)
)

(hexane laver)
v

Fraction |, polar steroids Fraction 2, non polar steroids
I

x
> Evaporator
X
Digcard GC-MS luL, spht 10:1

a8 25, GC-MSE o] &3} androstenone®} skatole?] FA1Z=A-S 938 A8 Az A

st AABHA &2 FEHAMAMAES)E 74
17951294 % o] v AM = 1470 sl 5xlaed Z2A
MAe] TAH D a1 XZAFRES NHIATHE 25). B AT A /23 androstenone-skatole &
Al =4 F4o] o]Fojx= FAHZ A FEASAHS TP
=l A& A= & 260 VeIt Walstra 5(1999)¢] H.irek npe} fA}
A B v AAET Aol A androstenoned} skatole2] o7} =LA yERLE

1=

AREPS
S5 dAstgon, 7

N,

e

o,

H+ mlo
o
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%25 AgET G x

I S
1=+ 27
22} %)
3AF 18
47} 28
5AF 19
% 147

F 2. =L V24 A8
. Standard . .

Traits N Mean CITOr Minimum Maximum
Androstenone (ppm) 147 0.74 0.794 0.08 3.92
Skatole (ppm) 147 0.23 0.079 0.14 0.57
BF (mmZ) 147 18.37 4.46 8.00 33.00
CW (kg) 147 88.67 9.53 65.00 118.00

Abbreviations: BF, Backfat thickness; CW, Carcass Weight. N : number of pigs

¥ 272 ZAPAI SHYANEAIY FAAAE HgFT Ju FFHYUAEAQ  andro-

stenoned} skatoleZroll & 9 A9l ArAAA 7} vERFUFA 9kt AndrostenoneS A LA 318
Al A E = dbA skatolee] A= AU v AE o3 AL wWEQ Ao AGHT, o] F
E4do] zlelA HIEHE diAtHAA R Aolrt gl& ALE AlRdAT. SAMFABRE
androstenone$r =3 Aol A AAAE e ow(P < 005, TAFTCW)S T 4 ZF9 A9
NABAE YHEFAHP < 0.05). 78 EAFAQ SXW FALL EAFTS A3t Ao AAAAE
JERLOE (P < 0.001), AMA LR EHART Fo] FRBAS Uepdrh webd ST u%
AL Aol 5E SHAANEAY Fao] Hold Ao Amath weEd B ATAE fA%

Gatel QBTN BAF @
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b
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27. &

j&

A =4 8 =AFEA =] 28 aEA

Traits
Androstenone Skatole BF (mm) CW (kg)
(ppm) (ppm)
Androstenone (ppm)
Skatole (ppm) 0.10
BF (mm’) 0.21" -0.02
CW (kg) 0.24" 021" 0.36™"

Levels of significance: * P < 0.05, =+ P < 0.01, =+ P < 0.001.
Abbreviations: BF, Backfat thickness; CW, Carcass Weight.

2. AAG W udPdte] AeyEA

1A% Aol A A 36-HSD Aol
3l & 36719 SNP$F 3709] InDels %
polymorphism (RFLP) 7]®-& o] &3 fAX
At} o] T AU R AbEH 47FR] EF(Berkshire, Duroc, Landrace, Yorkshire)oll 4] ¥ o]7}
U ERY SNP22E 94 AAE o, | 7‘44“8‘17\% 499 Supstream@ ol YA 3FaL ¢ SNP2
9} SNP5, Z12] 3L exonddl] €13k gl SNP34E HAAYTHIE 28).

thak A7) DEA (full length sequencing)S %

3k PCR % restriction fragment length

# 28. 36-HSD Aol A AT o] & FAxd 44 A4

Polymorphism Amplicon site Nucleotide Wi\g}?f;agsge d Rgit;;ﬁgn
SNP2 Seqg2/ -1114 5'upstream A-G B, L, Y! Alul
SNP5 Seq3/ -345 5'upstream C-T B, L Y Tagl
SNP22 Seql3/ 5180 intron3 C-T B, D L Y BsmAI
SNP34 Seql9/ 8399 exon4 C-T B, L Y Faul

'Abbreviations: B, Berkshire; D, Duroc; L, Landrace; Y, Yorkshire;

28E2] DNAE EDTAE A @@EE%M Sambrook §(1989)¢] WHW L= J|E
(G-DexTMIIb, Intronbio. korea)E £ F=33t}t. &3k zZ17 SNPE ¥ 3sli= 998 PCREY
3l ol iZgolmE AFSATHEE 29). PCRS 5 F-3 20= 100nge] = ADNA<} 7 10pmol
9] primer, 0.26mM<®] dNTP, 10x PCR huffer 2 1.25U2 DNA polymerase (i-MaxTM II,
Intronbio., Korea)& % 3. Mastercycler gradient (Eppendorf Co., Germany)& ©]-83lo] 33t}
PCR ®HFH&-2712 95Tl A 15%-3F pre-denaturation ¥ ¥~ 94Col A denaturation 1%, Zt 3Zg}o|r
9] HALE(F 5))A annealing 1%, extension 72T 18% 3 cycleZ 3to] 30 cycles yHE3E &
npxgto 2 72Tl A 10222 PCR WSS £ #3ATE o] PCRAFEE-S SNPH=Z A }Ei Alul
(SNP2), Tagl (SNP5), BsmAI (SNP22), Faul (SNP3DE A 3t¢] RFLP7|H & o] &3t fdA
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Qe AN 26, 19 27),

& 29. 7t SNP9 FdA4E R4S 918 primer 97144

Primer SNPs Primer sequence(5’ — 3') Ann.' Size (bp)
| em poemowoo o
. awm ECTTOMOCKOMCMIO g o
D een  pOTECTWGOGCTIC g
s Doemamcmocc g

1Annealing temperature

500bp —»
300bp — 1000 bp —» QN
200b
i 140bp  500bp —» o
100bp —» 106 bp S _— N 354bp
74bp P el —— 273bp
200bp —»
34b
TR b
M AA AG GG M CT TT CC
(a) SNP2 (b) SNP5

2% 26. 368-HSD +7d442] promoter?d el SNP2, SNP5el| tfgt PCR-RFLP ©#
(a) SNP2 - A allele : 140bp + 74bp / G allele : 106bp + 74bp +346bp
(b) SNP5 - T allele : 627bp / C allele : 354bp + 273bp
(M, 1kb plus ladder size marker (Invitrogen, USA)

_60_



1000bp —»

646 bp
e—itizly p—S 493bp
«— 259bp 300bp —
w70 bp 100 bP = 153 bp
M TT TC CC M C TT TC
(a) SNP22 (b) SNP34

Tl 27, 3B-HSD ##2] promoterd 9ol SNP22, SNP34¢] u] gt PCR-RFLP %#

(a) SNP22 - T allele : 442bp + 70bp / C allele : 259bp + 183bp + 70bp

(b) SNP34 - T allele : 646bp + 89bp +14bp / C allele : 493bp + 153bp + 89bp + 14bp
(M, 1kb plus ladder size marker (Invitrogen, USA)

=)
-

(o

Al AR ET 1475 dig AR EE Ao 7F SNPE FAAYRE 2 {42
= ¥ 303 7l SNP2oA = AARAARY AGHAARES 71 A 47 59%, 31% %
velgon o A AR A A alleleo] G alleleo] B Wt SNP5¢] A ¢
FAFSHAl TTH AR E(13%)7F e 7 A we] vla] gekom, 22 Q3] T allele
(23%)7F C allele(77%)R1 =9k v]aste] sA] ypepytth vk SNP22e A= Al Fd A3 RI=7}t
27 E¥yed, FAANEE C alele?t T alleleo] 247+ 47%, 53%Z B]<28kA vERS:
SNP34:= TTHAAH] thE FAAF Hlg AL Wz Yetskom(11%), T allele¥l =71 22%
2 A Vel SNP2 2 SNP5$F -4 ek A eRs vER

¢

o
ke
I
o
s

L2 g oz

U ¥ B B A

-]
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¥ 30. HA) 3B-HSD A% 7t SNPe| 448 2 fAAHE

Restriction

SNPs N Genotypes Gene
Enzyme
AA AG GG A G
SNP2 Alul 147 0.59 0.31 0.10
@' 45 (5) 074 026
CC CT TT C T
SNP5 Taql 147 0.66 0.21 0.13
@) G (9 017 0.23
CC TC TT C T
SNP22 BsmAI 147 0.26 041 0.33
3 60 @8 047 053
CC TC TT C T
SNP34 Faul 147 0.66 0.23 0.11
9D Gy (8 o o=
"number of pigs
EANZIA 228 SAS 9.13 2] general linear model procedure® ©| &3t AL =H
-%XE]%‘?’]'O 'l(%’;ﬂ ]'-%'E—Q% /\E]}\] §EE]' %QE%% Vikimn = H + Gi + (WZ) + Eijkim O]tq, Yijkimn = ‘Tﬂ'
22, p v BE, GE FARDEIS, W) SAF] BE FTRAEN, e = AAtolth ma

probability difference (PDIFF) optiong ©]&3te] FAXAILY] SAHFCZ {3k xol7} FH&
T2t oled BAA ABAFEM S B FHAAH N

. 2 o

Z} SNPE9] androstenone % skatole gr#Fel] st 7] oS 22l
9% 36-HSD +AA9] S'upstream Aol 913 SNP29} SNPH= 247 f-dAd vl =7F vhA
UERY GG(SNP2), TT(SNPD)E Al9jsta ddAd S AA TR 31, 3 32). o]& F SNP
] &

3t EA43 F423719 androstenone  skatole o] -9 A
SNP5+ Cue 5(2007)0] 3G-HSD +AAFe] S'upstream G ol A A% ¥
AT S AL androstenone $FEFHE F A AAES VERHA &t}

Genotypes
) AA AG C
Traits (=87 (n=45) Significance
Androstenone (ppm) 0.60 (0.09) 0.63 (0.11) NS
Skatole (ppm) 0.23 (0.01) 0.23 (0.01) NS

Levels of significance: NS, not significant; ¥ P < 0.10; * P < 0.05; *+x P < 0.01; *x*x P < 0.01
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S|
&

o

& 32, A 36-HSD +Ak2] SNPS fridAtd st g3 dd et A7

Genotypes
) CC CT D
Traits (=97 (n=31) Significance
Androstenone (ppm) 0.64 (0.10) 0.52 (0.13) NS
Skatole (ppm) 0.22 (0.01) 0.23 (0.02) NS

Levels of significance: NS, not significant; ¥ P < 0.10; * P < 0.05; *+x P < 0.01; *x*x P < 0.01

H A7FA] FFOA BT Wolvt sl FA SR A SNP2%t &
439 % 339 yeryedth AU androstenoned #oll A CCA- A A}
e 5 FAAETC, TTHED @A veErs (P < 0.05), skatoler&2 A28 kel 9]
% koktd. Abghe 2 SU androstenones- 0.5 ppmeo]Zd, skatole2 0.2 ppm©]
o ol FHCEFH)E =2 ¢ Jdria Had vb th(Babol & Squires, 1995). SNP22¢] CC
A4 androstenone o] °F 0.33 ppmoE HA7FAN(0.5 ppm)XTh wtol LFHA A &t 9
Aoz AEdr) w3 GAA3AZr  androtenone O] Aolsele T EFHYUAEZRA

androstenone ] A @ E&o] Boddt= 360-HSD A2 7|58 Fed 4+ vl

oz

o,
)
o,
N
~
<
o
<
X

o 2 ofh b
o

-

ofN o

& 33 A 36-HSD rdAke] SNP22 A} s =2d e daidEy

Genotypes
Trait CcC TC TT Significa-
rais (n=39) (n=60) (n=48) nce
Androstenone (ppm) 0.33" (0.14) 0.74* (0.10) 0.72* (0.11) *
Skatole (ppm) 0.21 (0.02) 0.23 (0.01) 0.23 (0.01) NS

Levels of significance: NS, not significant; ¥ P < 0.10; * P < 0.05; *+x P < 0.01; *x*x P < 0.01

“Peast square means with different superscripts in the same row differ.

36-HSD +74A+9] exondol A WA H SNP34el o] A4
E -]

= 3
22A YElYR] @&Ud SNPEd 22 WHow SAAES A9 s F
TAAEIEY SFHAJNEATHF AolE £ Ay A WY androstenonestEol A TCH A o]
CCHAAFEY A Yetstow(P < 0.10), skatoled| A= £ 421 #ol7F §lslth TCH AR
androstenonedr&ko] ¢ord AFI SHE 7= AXFe 0S5ppmET $e FFoz e

SNP22¢}t A g3 A AN B3t e Aoz dedrt

A 36-HSD w372l SNP22¢} SNP347F 339 =% < androstenoned@ol| FaFg F+
RAE st on, ¢HAMARA F23 FAAAZA 2] g8 gvha AetE)
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¥ 3. #HA 36-HSD A2 SNP34 4283} &34 3te] AdAFA
Genotypes
) CC TC D
Traits (=97 (n=34) Significance
Androstenone (ppm) 0.79* (0.11) 041" (0.15) +
Skatole (ppm) 0.22 (0.01) 0.23 (0.02) NS

Levels of significance: NS, not significant; ¥ P < 0.10; * P < 0.05; *+x P < 0.01; *x*x P < 0.01

“Peast square means with different superscripts in the same row differ.

ot

2Z3F A

HL;S]

3. 4 §4#
SNP22¢} SNP347F &3 9JEZA 5 androstenone¥r ol &E#47t A5-& gl o, H4H/4
AR x3HE AAs] 98 diploid typeell th3t A@AAEA S AAI T SNP22-34 diploid #<H
o] Mx= ¥ 359 YEUAT FHAE XIS SNP22+SNP34 dejE 835t SNP229] A
E5 CC 43S 7k AL AL (CCCO), ool uwhe}

CCTC % CCTTE 7kl AAEe] vebuA kvt &3 TTTC FA4xFFS 712 AA=
3 vl 2 ey 9= e sroba] AR EAeA A9l . SNP22-34 diploid fd A& 2}
A Ao AAAEAS AAF A= ¥ 363 2o CCCCxEEH}, TCTCHAAY
TCCC #AAF gl androstenone?d o] A YEFSTE (P < 0.05). ¥H4E skatole$taFol A=
AAZZFE ] fFo] Al zpe]7b VbR @kl o]l gk Adk= SNP22¢9F SNP34e] uish A
BAaAet 548 A4S JdEb A gtk SNP229l A-¢ CCHAAE o]l $HAAN &7 U=

i
ox Jo rlo oo

=

Aoz vehgsd 29930 v dE CCCCEREAA androstenonedt o] A ey}, 3
SNP34el A FHA A 2347F = AS vEEd TCHAAE S 7HA il d+& TCTCH A o]
androstenone®] YA YEFEETE o]

T FAAEEH 2 4-$ androstenoned o] 0.5ppmo] 3= 33
A}, o]E F3tEl 2w SNP229] CCHAAE Z1g]al SNP349)

AA Ea7F & Ao & )
Ao 4 androstenonedtaFe] w2 A4S YEpATE RS

TCHAAR S shuhebs 714

i

A= 2
¢ Ut v E B AP Edel s CCTCxHE & 71 AlAlEe] sl 5= SNPel s &3
= o] 299 CCTCx=HEE 7 AN SHAAARA7 M 2
2

AgFel AA vhe FAAYe
Aoz Uk,
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F 35, H A 36-HSD A A2l SNP22-34 diploid 5448 2 SAx9 =
SNP34 -
CcC TC TT A
SNP22
0.26 0.00 0.00 0.26
cC .
(39) 0) 0) (39)
TC 0.31 0.09 0.01 0.41
(45) (14) (1) (60)
- 0.09 0.14 0.10 0.58
(13) (20) (15) (161)
47 0.66 0.23 0.11 1.00
s 97) (34) (16) (147)

"number of pigs

I 36, H A 36-HSD 449 SNP22-34 diploidfAx3 3 ¢H AN EAT}e] oA

S|
&

ri

Genotypes
Traits CcCcee TCCC ~ TCTC  TTCC  TTTC  TTTT  Signifi-
(n=39) (n=45) (n=14) (n=13) (n=20) (n=15)  cance
Androstenone 045" 0.97* 0.38" 0.77" 059" 0.68"
(ppm) (0.16) (0.13) (0.21) (0.20) (0.18) (0.20)
Skatole 0.20 0.22 0.23 0.23 0.25 0.23
(ppm) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) NS

Levels of significance: NS, not significant; ¥ P<0.10; *P<0.05; *+P<0.01; **xP<0.01

“Peast square means with different superscripts in the same row differ.

4. FAAE & FAALA profile 75

&5 o
RNAZ cDNAE A3} 36-HSD2

S
-~HSD® mRNA®9| TANHEA S gt +4 RNAE EEst7] s Ax2E EE(Trizol,
Invitrogen) 1 m¢3d 200 @02 chloroform (Sigma)S Y3 AA RNAE #2393, #2l9 RNAY
59 T %+ Nanodrop Spectrophotometer (Thermo Fisher Scientific, USA)E o] £3lo] &3 &=
A2603} A2809] &= ZATE FF 15 1ge] RNAE FPo 2 AAA ANFFEl o)
cDNAE H A3} o] o AFE3E A -A &4+ M-MLV Reverse transcriptase (Invitrogen)©| t}.

Real-time PCR ®r&A] ZglolmE Forward(5'-CCC AGT GTT TTC TGG TTC CT-3)%
Reverse(5'-TTC TCC TCC AGC AAC AAG TG-3)E A&3te] 22t 05 w(10 pmol/wh)® H7)
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A 1 99 H7FEL iQTM SYBR Super Mix (Bio-Rad) 10 p09F ddH:0 8.0 pl, &
cDNA 1.0 gf(eF 200 ng)At}. ¥k&ol= CFX96 real-time PCR (Bio-Rad)E o]-&3}% L, ®b

2 95T~ 3¥3%F pre-denaturation 3+ ¥, 95Co| A4 denaturation 30%, annealing 55C 30%
extension 72C 30%Z 3 cycle® 3}o] 40cycleg ¥HE3}9) ).

Real-time PCR-& AA|8k A3 SNP22¢] Aol wE 36-HSD mRNA & &9 {944l

Aol yERA] GAtHIE 28). olE a8l SNP229 fFAAde wE 36-HSDC] uHE kAol 7}
Ao AeE YeEhR] EEdteE AS S0 & o, FAaxgd & 2894 androstenone 2]
Bae 7 ol e Eaedd 93k Aow Hudt 5= v

2.00

150

100 -

050 -~

000 -+

cC TC T

1§ 28 SNP22 -zl wE Ao 36-HSDS 2%

Aol wE AW FHAJNEA T L =AEALY XolE e GEA, AAFE
= % i

A #2208 EA9YHE 37) SANeH, o] F JdALE
A58 e Wetdls Axolvh. vAAFH A 7| 2FAAR(GE 3-5)4 androstenone$ &2
H1t 0.74 ppmell FFHAX 079 ppme] X E ¥l ¥bd R 9} AAGFH A9 androstenone
Qi 0.05 ppmo] FFHAZ 001 ppmlE Fjd o=z AL ok AL WHolE Yeh)a g}
skatole¥ & Al BIAAFH AL SAA FHat 0.23 ppm, EFHA}F 0.08 ppmel Hlal =] 2f 2t
AAFHA AN E H 0.04 ppm, A2 001 ppmeZ FhFoz He o ZHL& WHolE e
= AE U F dAurk
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E 37 A AAFAAR o] Foj7l FAEe N2PF AR

Traits N Mean gég?g:?gg Minimum Maximum
Androstenone (ppm) 40 0.05 0.01 0.03 0.08
Skatole (ppm) 40 0.04 0.01 0.03 0.05
BF (mm) 40 23.37 492 10.00 33.00
CW (kg) 40 84.70 5.28 73.00 94.00

Abbreviations: BF, Backfat thickness; CW, Carcass Weight.

dlo] e FHAJ=ATE 2 =A54e Aolw E 38 yEoltlh hE A (Female) 2t 7
M= X (Castrated male)2] X%yl androstenone ¥ skatole 32 H] A A FH A (Male)oll 1] 3]
A8 XA JEPSTHP < 0.001). 71¥ 979 w2 S x4 androstenoneo] 0.5 ppm, skatole
0.2 ppm ©°]dd AGol HAZE AgEo] FHE =42 & Advia Hid vk gtk (Babol &
Squiress. 1995). & AF-ZA oA v AA FH A& andrsotenone©] 0.74 ppm, skatole®] 0.23 ppme.
2 A7) 97IAE A3 g vk A2 androstenone®] 0.04 ppm, skatole®] 0.04 ppm ZLE] 3L A A

.

rlo

#=2 androstenone©] 0.05 ppm, skatole®] 0.04 ppm F=o = F TP BT A7 ET) ©HA
e T ol & Fall, A AAES S A @i, oA B AAFEH R A AR SH T & AL
Z Fdweg & 9 3, A USFAS A mEl feldoz zolr) Wk ulAM A (H 1

18 mm)7} 7 giskow 4H A (F 20 mm), AMFHA(EHE 26 mm)To= YEIGTHP <
0.001). =AF2 v AMFH X (Ht 88.68 kg)7| AAMFH R (Ht 837 kg)oll w|dle] Feldow FH
HAA ek A e A (H e 857 kg)‘:‘ H A AR} AAGHR Y Ftez YE (P =

0.032). 71 AFAstolA Ao e TAP A EAoz NAAA I SALFAI eka, A
Zo] XAL EAS Ue)E Aoz Haug v g E}(Babol and Squires, 1995; kim and Im, 2006;
choi et al., 2000). ¥ AFNHE FAd3 AxpE A on AMFHA Y SALFA7F eka, A
ol FA v mAAFEHAI gE A 1oH Z e Yabg o] Seivta dask $ gl
= FE A 9golA AAME Qe A 5o A Aol Fas AstEs & £ gt
¥ 38 Ao mE FHAJNEATH U TAFAEA v
Sex
Traits Female Castrated male Male P-value
(n=20) (n=20) (n=147)
Androstenone (ppm) 0.04"> (0.16)" 0.05" (0.16) 0.75* (0.06) <0.001
Skatole (ppm) 0.04"> (0.02) 0.04"> (0.02) 0.23* (0.01) <0.001
BF (mm) 205" (0.98) 26.25" (0.98) 18.42° (0.36) <0.001
CW (kg) 85.7" (1.96) 837" (1.96) 88.68* (0.72) 0.032

'Standard error of least—-square means
“Peast square means with different superscripts in the same row differ.
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of ol Wi & 59 AASdoH, 3 808
i=s

L.
=
bkl B F ARA WL ASHES S 2 A6l e Bt

Al
Al 31 o

b sfdEHAE A5 5 2 g rpky

752 Fv)(Flavor), ©]43 (Off-flavor), A 7] & 5%(Overall acceptability)®] 37} &
o7 FATJY. Fvu] W o|AFH & 28353 e A A (American Meat Science
Association guideline, 1995)o w2} 18 (- ¢Fshol A 5 (- Aghoe= 5”&41{% S A}
w3 AA7)| 52 AT 1730 Yo 58 (¢ =)oz FUEe Fuj=E ARE 8H A
2pek & AR = %“]4 BEE "walal, o] dHE ARE AFsE s FUE A £4 &2
1 52 vk Yy, dAV| S5 Aoyt  FEAoE Wrhdk A3 EE JERITHE 30).

Traits N Mean (?etg?;i?gg Minimum Maximum
Flavor 20 3.18 0.18 2.67 3.39
Off-flavor 20 3.03 0.23 261 3.44
Overall acceptability 20 277 0.35 2.17 356

Flavor intensity: no pork flavor to full pork flavor, off-flavor: none to strong off-flavor

Overall acceptability : non acceptable to acceptable
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A 36-HSD A9 intron3 9
A2 kel FH], ol uFH, dA7|EZ%
AR exond AU SNP34e| wE
Z|E 5ol oA 7oAl Aol &

SNP22¢ w& #A-F5EA-S v ATHIE 40). SNP222]

= oAl Zolzf A ekogth. & H A 36-HSD

TEANNAIE AD)GA] FAAH L FH], o], AA
H.

T AT

o 1R

Io)

@ o 4 &

2

¥ 40. A 3B-HSD A=9] intron3 W SNP22¢] w}& #5EA v

Genotype
. CcC TC TT
Traits (n=7) (n=11) (n=2) P-value
Flavor 310 (0.08)" 3.21 (0.05) 3.02 (0.13) 0.276
Off-flavor 3.12 (0.09) 3.03 (0.06) 2.78 (0.16) 0.212
Overall acceptability 2.73 (0.13) 2.74 (0.10) 2.92 (0.25) 0.787

'Standard error of least—-square means

Flavor intensity: no pork flavor to full pork flavor, off-flavor: none to strong off-flavor
Overall acceptability : non acceptable to acceptable

1.

T 41, WA 3B-HSD A9 exond 9 SNP340] w2 #5EA4 v

Genotype
] CC TC
Traits (n=11) (n=7) P-value
Flavor 3.15 (0.04)' 3.24 (0.06) 0.256
Off-flavor 3.01 (0.08) 3.14 (0.10) 0.351
Overall acceptability 2.79 (0.13) 2.71 (0.17) 0.754

'Standard error of least—-square means

Flavor intensity: no pork flavor to full pork flavor, off-flavor: none to strong off-flavor
Overall acceptability : non acceptable to acceptable

oA 2xdE d
Andsrostenone $FEo] tf °
T TC fFAA% ] CC FAARET WA YEtHTtHP < 0.10). WebA, 554 & 53]
Bol Al FAAFIE AolE ey o Uk sSglont i ATl A=

T 5 Uk okg Ful, 2AVEAAE FH9 ol gtk

-

TAI A, SNP22%1 Al A CC #FAAHES 71l Hae SXHu
= 8Ax8e sbA RS HE (P < 0.05), SNP349

—_

s

=

—_

ol& AA AR A4E B
7b ALEA] Feko] fd A ol
el AXNE A E7] ol (AHE 98.2%; HAHEEAH 7Y, 2010) BIAA
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o

[

¥ 43, J A 36-HSD +AA9] intron3H G SNP227} AHS-5#H @ Ao nz = ATEA

Genotype
. CC TC TT
Traits (n=39) (n=60) (n=48) P-value
Back fat thickness (mm) 18.41 (0.75) 1754 (0.52) 17.73 (0.58) 0572
Carcass weight (kg) 87.14 (171" 89.73 (1.24) 89.31 (1.38) 0.409

'Standard error of least—-square means

A 36-HSD FAA2] exond¥H GG SNP347F AbKa2Ed 2o 1A

2 = 2
Sk AWE FACdAE FAAE ke fe) Al Aol b Ay ] ko) EAFS TC #
AAHo] CC FAAA R 7P A YEFSTHP = 0.059). wElA, TC F3dAH S CC FA Ao H)
2 kgl A¥} v

3l Ao Ee] vha wrka 3 Qv ey IRb vA FEA Y R4Sl 8
ds e

3 = ol AT Y s AL vale 1Y) dat

Ly
o

& 44, A 36-HSD 842 exond @Gl SNP347}F Abod @] vA= JFE4

Genotype
] cC TC
Traits (n=97) (n=34) P-value
Back fat thickness (mm) 18.55 (0.53) 17.28 (0.75) 0.223
Carcass weight (kg) 91.14 (1.23)" 86.49 (1.76) 0.059

'Standard error of least—-square means

“PDyifferent superscripts indicate significance levels within rows of SNP locus

M

U DNAEA QA7 24 o] mxi G gea

= W o2 A A M et HAAAMTE AT A A M=

AAE Yuetn, A9 AAY Aol HAAT|TE oF 50 %A EolEL

T FAAaEE=@2 ng/m) & FASH LAV A U

tHDunshea et al., 2011). w2kA A2 71Ed DNAZA A2} H X o] +AFHIAe #AE 8
3l zlo] H st

~

A
[e]

—_

¢
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ol& fl&f HIAAM F=EA 20ve] e P A

ko
=43 AAT Ak
[o]

2 5% %A Astdon, 44 qugdy o
[} o)

FAE B F, 4D vhe] B F

e

B Measurement Data

File

& MoSont © SortUp ¢ SortDawn On:[Area =]
v Locate the object, [~ Scroll to the object,

Obj#& |

[

70,825478 |

(b)
19 31 A2ARl(a)dt oju A4 A 3k(b)

& serum separaotr tube (BD Diagnostics, UK)oll 5 3}e] 308 AH S 2000gxAd o= 10
1 AR E 3 EHS TSt A A Bt AHE e s ELISAMH
(enzyme-linked immunosorbent assay)g ©]-&3lo] HAEAHETHE F43h Non-specific
binding (NSB) 9-& Aedt wE ZHolEd 1 IFAE 50 FU3 & Ao 500rpmo. =
horizontal orbital microplate shakerol Al W% ZHolEE AW HE o] &3l 4ol AH Ao
FATH NSBYdl&= AZFSAS 3 AeBdold AE4dS Yot 7 4o d4& 50 ¥

o .

5O3AREESH MIRF AYuAE olgstel A% AT w

27 36lg, 7HE 71 A
MM HausEEdae doldA e va 24 & 18ng/ml = EAH A
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ol
b
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i

A, HEEXdHE T 7245

Traits N Mean getj?i?;i Minimum  Maximum
Weight (g) 20 281.17 45.10 156.29 361.53
Area (em?) 20 81.41 0.42 52,85 97.84
Length (cm) 20 12.69 0.73 10.48 13.85
Height (cm) 20 7.84 0.61 6.02 8,67
Testosterone (ng/ml) 20 1752 10.15 5.17 40.76

> number of pigs

TR e sAdsHEdE P i Aol £HE A= obf % 469 % 47¢

T DNAXA QA 5 FAA mE daeaydde] zolE Azt 4 glslrh 8 5 DNAX
A A2 B Ao mE HAEXRHE e Aol AT & ot A, 2 JAE F
g AEe DNAZAQIAEL FAsHo s s 71AA &EvsE AsSs & & A &, 3 U<
B4 AAFHEANE FEHIA S FATHLS FATE F s AE 9 n s
3 46. A 36-HSDA7A4H9] intron3¥ < dl SNP227}
AroAFdd HrEAHE g vAE dEFEY
Genotype
. CC TC TT
Traits (n=7) (n=11) (n=2) Prvalue
Weight (g) 294.88 (19.76)" 274.46 (14.23) 301.90 (37.22) 0.842
Area (cm?) 83.28 (4.06) 80.13 (2.92) 84.77 (7.64) 0.895
Length (cm) 12.98 (0.30) 12.57 (0.22) 12.87 (0.56) 0534
Height (cm) 7.95 (0.27) 7.77 (0.19) 8.17 (0.50) 0.699
Testosterone (ng/ml) 25.07 (3.84) 15.12 (2.77) 17.77 (7.24) 0.156

IStandard error of least-square means

“PDyifferent superscripts indicate significance levels within rows of SNP locus
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& A7 A 36-HSD+ 42 exond¥ <l SNP347}
AR A gAY E i vAE TR

Genotype
et & T e
Weight (g) 285.69 (12.53)" 285.18 (16.52) 0.982
Area (cm®) 82.89 (2.27) 81.88 (2.99) 0.809
Length (cm) 12.91 (0.15) 12.53 (0.20) 0.193
Height (cm) 7.83 (0.15) 8.09 (0.20) 0.460
Testosterone (ng/ml) 1821 (3.26) 19.07 (4.30) 0.887

'Standard error of least—-square means

“PDyifferent superscripts indicate significance levels within rows of SNP locus

4. DNA ¥A A +471E /e

B ATHAE Eal ALd DNARAAAE A4 FHAe] $ARAAA £ deww of
Yeh wHAe As5d, £S5 9 F4 v A4S FAAT. meb o] AF DNA

T

¥
juit)

A A2 A LS 93] DNARAJIAZAINEE A g 32). ¥Y7EE ¢
DNAZE A A 271 (A 36-HSD 4 A-2] SNP229F SNP34)ol| &l fFAxEA¢S s = =
FNIEZA, 742 & 4837 . ®3 1§ 333 Zo] fAMFES Algtl o]y DNA EA<l
A 71EE Z3 FFDNAvEARE AFEs7|v-s i g

18 32, /s DNAZEA QI A EA9E
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3 48. DNA #4944 24715 4

Amount
Cap label Volume (Hof tube) Component

Polymerase chain reaction (PCR)

Pl 200 pd 1 Primerl: CTTCCTGAATCGTGGCTTTC
(5pmol/ ) Primer?2: TGCAGAGGGAGCAATGACTA
P2 200 ul 1 Primer3: CGCTGAAAACCAAGACTCACT
(10pmol/ ) Primer4d: CTGGGTTAAGCATCCTGGTC
Taq Polymerase
M 700 1 A 10X PCR buffer

Loading dye
Distilled water

Restriction fragment length polymorphism (RFLP)

R1 50 1 restriction enzyme(BsmA 1)

R2 50 pl 1 restriction enzyme(Fau 1)

RB1 100wl 1 10X reaction buffer

RB2 100wl 1 10X reaction buffer
Electrophoresis

L1 300 uf 1 Ladder

12 300 uf 1 Ladder
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Store at -20°C !! For Research Use Only
Boar Taint Genotyping Kit b
“w

Cat. No. PO711 IPET 53048 e
] E g w
Kit components :  Enzyme Cut condition
c (Cap label) Volum A"'”""t; E 1y Resction Mk
omponent partls {Cap purpose ohme (2ol E ) Reaction Mixture
Primer mixturel (P1) SNRT FCR 200 pi| 1 composition(Cap Label) Volume
Pimer mixtureZ (F2) BNPE PCR 200 uf 1 E PCR product 5 p#
PCR master mixih) BNPI&E PCR 700 pf 4 10X reaction buffer(RE1 or RE2) 07 pe
Reszftriction enzymel (A1) BNP1 RFLP 50 wi 1 E Restriction enzyme (R1 or R2) 05 i
Resfriction enzyme? (A2} SHFEZ RFLP 50 pe 1 . oW 08 e
10 Reaction buffert (RE1) BNF1 RFLP 100 wi 1 E otal 7l
10 Reaction buffers {REZ) SNPE RFLP 100 wi 1 H
SHNP1 Ladder (L1} SNRT pEng 300 ut 1 : Rl ZHez U=25 B5c MM BAIZHS R HHZESHCH
SNPZ Ladder(LZ) BNPEZ bend 500 uk 1
: 2) Enzyme cut Z1}F H|Al
. . :
PCR condition :
- 1. SNP1 genotype
1) Reaction Mixture :
- TCCCTT
composition(Cap Label) Volume
PCR Mastermix{M) 26 pf é +— 442bp
. i . 2 : +— 25%b
Primer mix (P1 or P2) 2 pe H i 133b|p:,
DNAE= 2R AE 5 p2 :
DWW To Total 50 uf :
o 2. SNP2 genotype
2) PCR Temparature condition (SNPL2 S2) .
. TT TC CC
1. Pre-denaturation G C 2 min
Z.  Pre-denaturation2 95°C 20 min
3. Denaturation SanC 1 min
4. Annealing 62°C 1 min
5. Extension 72°C 1 min .
6. repeat 3~5 for 29 times . . .
e RPN e & | FUGISUHE ELEEISION
7. Last extension 72°C 10 min .
R P : SNPname | Band type Size
. PCR 512bp
3) PCR 21} HIAl : Gisi cC 258bp 183bp
=P Th : N TC 447bp,258bp.183bp
: i 442bp,
L} E PCR 74%bp
= 745b H cC 4045
512bp —p i Bt . : SIP2 P
= : 2 TC 47bp 494bp
: TT 647bp

KOGENBIOTECK Co. www.kogen.co.kr
i i TEL: 82-2-2026-2150~4, FAX : 82-2-2026-2153,
kogene biotech  RM1203 Woolim Lions Valley C-dong,371-28 Gasan-dong
Geumcheon-gu, Seoul, Korea 142-786

2% 33. DNA ZA 1A F471E F4 54
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9] 3B-HSD (3B-hydroxysteroid
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Androstenone

B T & o N T ERE Y =)
o] | FOoRE R Z % o T A CH 2
e e~ M R 5 T x = O
o 2w T o e W 5 o & ok v o
+ =250 7 i 5 . T = % ooy T T
wE Ay N F e 0 g m H Xow "
\IE o — ™ 1~_/| A e ~ X m _ﬂe E = a . %O X0 -
XE < fraxe) Q —_ Q _I.Vl i ~ % iy \WI ,Ul ‘mﬂ o
ooy = T c w4 B T T o4 W =
e x —_— . 0
pE YT g ol o %h#armr.a xﬁﬂw =
o D = T o o I N
PREEETE ae T TEDT L Y E =
o dp F 00 Mg s , S R o W X
s eyl < = & o ) X <7 1
10° o < & =) ) X o XU N
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