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Development of transplant technique of cloned embryo and

production of physiological activity material

using antler velvet cell of deer
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SUMMARY

In Korea, deer breeding began in 1955 when spotted deers were imported from Thailand.
Originally, deer were imported only for the purpose of decoration, but economic development led to an
increase in the consumption of deer velvet antlers. As a result, deer farming was promoted as a new
source of income for livestock farmers. However, while Korea has the highest consumption of deer
velvet antlers, approximately 20 percent of that demand is supplied by domestic farmers; so the
dependency on imports is very great. This phenomenon is caused by the fact that the output of antlers
from domestic deer farmers is lower than the output from foreign breeders. Therefore, it is necessary
to modify breeding techniques to increase the domestic output of high quality velvet antlers. In
particular, there is an urgent need to develop the techniques of artificial insemination(Al) and embryo
transfer(ET) and to make efficient use of high quality species. But it is still difficult to apply the
techniques developed in other countries because the deer is a seasonal breeding animal. Thus, in
Korea it is necessary to develop a technique that is appropriate to the climate of this country.

This study is undertaken in order to develop an estrus and ovulation synchronization
technique that is suitable to the Korean climate, to collect and cryo-preserve velvet
celllmesenchyme) from a high quality species, to develope technique for culture of oocytes and
velevt cell 1in vitro. and then to use in the production and transfer of cloned embryo of deer
controlled reproductively, following studies were conducted.

1) Development of technologies for fixed-time artificial insemination(Al) and embryo transfer(ET)

from estrus and ovulation synchronization

2) Development of technologies for superovulation to produce many of oocyte

3) Development of technologies for collection and in vitro culture of oocytes

4) Development of efficient culture system In vitro, technologies for collection and freezing

preservation of velvet cell

5) Development of technologies for production and transfer of cloned embryo

Results are as a following.

1) During project (frist year), a total of 61 herds were inseminated from 6 farms, conception

rate were 70.7%, parturation rate wre 30%, respectively.

2) MEMa (with 10% FBS, 37°¢C, 20% 02, and 5% CO2 tension as a hasic culture conditions) contained

the supplements plus bFGF(growth factar) enhanced proliferation of velvet antler cell(31.0 + 1.3 fold)

3) Nuclear and microtuble remodeling and in vitro development of nuclear tranferred deer oocytes

with vevet antler cell of the flower deer and elk deer were developed to 4-cell stage(62.5%)

4) Cloned 4-cells were transferred to the flower deer, the parturation was not succeeded.

5) Registration of a patent and paper presentation : 5 and 15

The results indicate that allow continuous proliferation of antler cells in vitro established the
foundation to basic biology of antler cells and makes possible application to the regenerative

medicine in a broad sence.
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<% 1970»#144011 H) =, 7H4E‘r TAYE, dE, Wit So
7b el wel A AR rhel ARS T ST A e A
T 94 Ob} BAEY Hmol Abwe F8 M= w89 o]&Fe
7 A= A59em A #A Aok ] Abwel FEd
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= 719 B } O}ﬂr /‘}¢4 %-’F@ Y -’F@%OV—}% A WA F 7| s (ke e) Wl viEl
T T Bel ol R et WEe] AAH I Tk WA FY] Foll prostaglandin FraE
A ALY GEAFS 2R FAFHT2 LS HA3A Fosts I, Ao FA S EE o
Fxow Fud F J=F JdE 7179 Controlled Internal Drug ReleaseE ©] 83}, WA
g dE SUAITI7] flal A= ZEEe HEdhs WY Sol of&Hal

Ahabekel)oll Al 1996\ EANE I dHlEdol= RS A F 5k
ARgh mp glom 1990t H(199872000) AbES] THIMEE
gukstar Qo wuldls AT 1oL, Aees AL - Baske 7| #e] gl
of 93] 9 800 Y ~2500Ue] 17le] ANernE FHshdx
G Q=] 7l w7t AleAl ZlsdFrE §lo] sl Qe
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AojA g 9 owjgErs A Wo] FHEd vAE 4
St @ﬁloﬂ/ﬂ FAEE A4 12%7Fe] Ak 325 taiA dErAs s 9
S YAFE WHo=Z CIDRE 139 &<t & do AAstar AlA Al AZT 12 PGEOOCG
200IU + PMSG 4OOIU, Intevet, Holland) & ++&FAF8F3L PGEFoa 25mg-o, A2+ N PG00 +
FSH 200mg-g, A7 ML PGO00HE Fo3kal 62764A12F $-¢] GnRH 250mg(Fertagyl,
Intevet, Holland)& FAFSE § A& FAHS i} FHE&LS PG00 + PGF0E A2 st A+
[ oA 0.0%E 71 =7 vebsom, PGE00 W= Hegh X e 7oA @A vebsitha Barsk vt
ATHe] 5. A10AF WABFE A ANXA R, 2010). H=SE o] F(2010) 2 Alszel oA twigk
A7t A v Jx W A Ak v X = Ao #gE Aol Al A= W FAls: A 4
ol dhisfiA] g = theligk Mot A vk b 9 A Ak ml A= JEE AR
71 & d=ze] A$oE= CIDR(Pfizer New Zealand Ltd, N2)E, ZA59 A$d=
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Ring-CIDR(¥}o] A A, =& 149 &< A el A star, AA & ¥ PGEOOMCG 200IU
+ PMSG 4001U, Intevet, Holland)& <+ FAFslal PGF.a(25mg/*F) % FSH (200mg/F, 24413k
WAow 28 FADE FASe] 9R 2 TEe FEF b 8ALT Fe) A8 Sl o)

r = Awd v %

Ol

2l

of d= 9 FAE 7 279 WA wkgre & 2 FAY st g

o] =7)E 20mm °)’hHE Zhzh Wi 90 2 857 oItk Hastgith. CIDR A4 £ 64471

Foll Qlead 5 74 Aa g A ovie|H o Ry i on sARE It A A

Avl @S] e A7 25 2 307 oo, dad sARe v FF A7 3uke] ® 2w
it

=
[e)
o] olag A Az 1FRRPE A2 15E A4Sty wshuA Alkre] g g A
! ]

BA SARE A R o4 JEe AFFAE] AT, 6 vopt FR |y %ol
Y HW AT 5 Qe ol A fetete] A% FABINL W W T 3
gl 9 B AN o] AgHA Fahgih P wE L BEHEE TP A9
MF A& Y R AelAAME BA)E G714 J1E Aol JBEF Ay D A
Zd e Sae 09 AFaa.

AbFol A Q1A 7|EL Jaczewski 5(1976)¢] A=y iy Hx= 44N AL}
RaL, L o]F Asher 5(1988)5 ¥ & dA7AE5o] oaf 2 AN AFTFHOE 50~75%2]
FEHES e AT Bar E vk vk AbES T 2 Juaks o s A ggo] o)y ] of
ol ATFEE f8 24F T2 o3 TS SVIFATE TEo] kst A dAT-Eo] A
AstEo] skoh. W g FAT=E(PHe] Fu|, AEAES AZE 5o AbFel WA gl gk
AT7F ®ol o] FojxaL Qv wH U A E 49 FolA 5E Eool FAEY A Ao
ety Y, thB20) AbGE 3 S el A EATRA A 12~14 o el xSl A o]
5713 @i vk Suje s FE Contestoll Q43 Abszol thate] Ao Aikg F=Ho
2 QAo RA dFE wo] Wristal oy, w2 vl AARME xR F5E /NEEt
I Qi) HEAREY Hjke] #3 A= Li 5(2009, Curr Stem Cell Res Ther.)o] =5 -&of A
o] A W oMEEREIES ME3 v e Zhong Yao Cai®t Meng HY(2009)7} =& A

I pAAE, HAoh tdt, T3 " 25 FolA 8o AU avlsed sHvetel £E
E 9 A= FRor Axg, m84E, 5848, HE8F, 54 $AF T Wy vEsH
A glon, FAAZgAE Frdoz AdFAdete] duyo] HEAEE HAs o] A
715 A AdE delvta = 7le xol®(Berg &, 2007), 7 w(wAWE, 35, v,
e e v T el e vl AbEabsl(sE anlEe] 80% 9 o) e
AzreA Agstal e AAolg. xE& 2vvE A H = A 54 =] aFel
ofEd & Hrel gloem 7hd AAAME = wrkeke] AR A AR FA v
F=H ).
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¥ 2. g AA3@011d)

3 dmols AA@AUE A BAel g i 99 BAR YE Ay 2Ak
225 el A Holy £ A o] He) APt

wat7] flato] 12k dikel Fud ¢ AbE
(2 3), BAFEY Aole 3 ofdo
9 =g (35 RM=mesenchyme % bone)
Bdo=z AZ3la AEd 3 70%
74 5.0mm AEE Hlo|E 3}t

LA -1
wraloinh S8 AEY) EAL xAbsta Hold SR
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¥ 4 Fol 4 g A W HFAALAE AF

=g AX 2 AN ANF G AEY viEE diA S AR Adalsar Aae] A9 Fentazin- 10084
FABAL ga)-s AlF 100kg 05mE FARKATE 34K KetamineHCl(Ketaset, USA) 2mg/kg(BW) 2
Xylazine.HCl (Rompun, USA) 0.25mg/kg(Body Weight)-& FA}7]0ll 243l Blow guno@ &
Abste]l A v ES ) v $ ) EA2 FES-HE vp3A Fojzke) 1549 FS AW FA}
Spra=

3. 4 A 2 F2ZN A=

AAAAL AT ARPANE AH, 2553 £ AVE EFAA A A 4
AA F ANATARAAN Y HF A% Gel AYs; AF PAE 3521 A, 352
W ARoR £3 W ATstel 4L AAFATHY 6).

29 5. AAATAA AH7]

AR R vheat 2k
(1) AH8317) 0l AR NS oF 612407 FAKZOV)

- BAle) AT BB 23 FAAelE WS AN AL JA BH)
@) AF8Alel= A9 probe 92 F=9| probeE AZATL

- ofu] s=giolo] AR £9AE Wl AP AR E AL TP
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(3) ARe AR h= EIW SEUN, 9] )2 A% el probeE 4IAIZICH — ol probe A
ol g A(lubricant)-& 231 & HAR =2 2 o 443 1 AAAZIE probe] At F-917] 3%k
2 Zmko] Fok sl Wof| YAEEE st (ProbeE 15° APERo R 9AA7|W, 11e]et 87 probe?)

[e3Ke) 57
Whg-g A}

- U BRo] WS Hely ANE ZEROAAR A3ste] AN T4 W), 238 W 4
@ A F o) A4S Al 7o)

BBt *Vé%—%fﬂ w : ow?w

O

d
i:é r
>
:
-
mlm
g
_0|L
Q ;

2% 6. AAAZAAR AT ALz B A7

A7)k 2ol AHAA AL o F(2003)0] /e WHo R FAHEAHT 2 A A}
| FEREEAL VR0 R o] F(1996)0] kst s|Afg 12 B AR o R ARG o,
AEL 20% w3 169% Glucose(Sigma, USA), 1.6% Fructose(Sigma, USA), 1.2%

Tes-N-tris(Sigma, USA), Penicillin 1,000IU/ml(Sigma, USA), Stretomycine sulfate(Sigma,
USA) Img/ml, 05% Orvus Es Paste(NOVA chemical sales, USA)7} 3t-% ¢t} 22} 3] 4] o8
2 12 sl ool 16% glycerol, 1.8M ehthylene glycol(Sigma usa) v 0.5% polyethylene
glycol(Sigma, usa)©] ﬂ%ﬂ‘:i sto] FaWAAY FR7F sAGEH F Al Al A=
of BF-S- zx}o}oﬂotq A58 & A=A SHS A7) Ysted 23 34 Ao BSA. 19,
Sigma, USA), herparin(10gg/ml, Sigma, USA)3} =g 7|x~ 2 A dHS 247 01, 05
2 1.0% ¢ HrbeEdR HUbste 542 g8 §F &He FAFSSITE 23 34 oo HIbH
RS Az A7 FAbs AAAMORFE Adste] 4T Wadare] 1243 o]4 w.ist
b EHE 1500rpm o= 2033 YA st 20T Y-sarte] » I

| Aol 56C &F&FZxolA 3071t vEA A AFEsATE 5&FFH
-80C 2] W¥sx7](Freezer dryer, YA, dh=ndlA] 159 ol F Ax
A 2 e R Basilon, Ao HAUE AloE Bl EEAIA ARSI

FAA YUY HE Monfort 5(1993)¢] #Hel Fats AFH A F2(20T~25T)ol A 14 3
Ao s Aojat 112 43 F AN HAASE AAEI AAEE7F 2.4x10°sperm/ml ¥ A
F7F 348k v 5C7HA 12413t ZA dZ4eqivt. ¥z AR st £33 2
2 ARG T)oz HF 12 49 Ay 1n= AA s 4skelvt. HF 22 349 Al

o)
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S 025ml =¥ 05ml straw o &F, %
rack)ell AAAIA AA AL oA 1083t < = Z
A A AR, €9 2 AEE 59 dubEAE AR ‘jr A

iRy
&

S @ 2cm, 30cm Zoleo] FH o] I (L=
152 AAA sA3ATYG. A

T

A A o] 2

e = d }E 288 Pursel &
(1975)¢] W ow zAs . AANS S-S Didion S(1989)° Wil e} 2% AW o
BRER=,
4. 43
7boWA 2 upaR AR glolA el Aol Mt
Az W AR zbzh 3%l ulake]l WA A9~ 19)3 n)W A A" (2~8Y)e] A7) AE o
Z AN AHse] G A S AW ¥ 13 2T
¥ 1A D aAAA "] ApEe] Aoy e WA= g
I
= = | A4 9 21 A 2 (9~ 19) a9 2) 7 (2~ 89
T
AAF | AR ge | A 345 g
(ml) | (x 10 sperm/rrﬂ) (9) (ml) (x 10 sperm/rrﬂ) (96)
o = 3 7.24 24.6 88.3 043 8.6 61.7
AN 3 1.50 1R8.2 725 0.33 6.5 25.8

E 1olA YERN wlel o] d=m F EARRe] Qo)A
1.50ml= d=7t FAMSE FFHT A
0.33mlZ F FF ol 2ol7h gl
(1994)8 farrow deerol] 4] & 7] A=F1}
Bael FAS A7E JeEQl o 2]
ebd A A A7Ede] B eFo] tha E9d AoR AN I FEW
Aol Wi Be Aol7t vEhd AL A AWl g AAHL el A A v}
W7k Algte] ©] S A Eojof & Aoz AL :

A2 2 oA A wE YAy e da @ ko] zh7h 246 2 18.2x10%sperm/ml g
86 ¥ 65x10%perm/ml= WA AR Ay mrt viAAAERLT B etk Ao g9
Az g ZALGo] WAAENA 725~883%2 WA AMe 258~65.0% MUt} %53 A
B A=

tm
5 i
32
o

g
o ¢
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4. Aele] 5494 F A4 g2 sl

S mBFSFHEROZ 0.25ml ¥ 05ml 2EZ Fsle] S439S uo 43
A ZF= A W E 23 Au= w29 2}

o & 3 (%)
g oz A el | AMEA ol ¥
T T A 3 Al Ha = 0.25ml 0.5ml 0.25ml 0.5ml
© o T straw straw straw straw
ol = 3 8 925 85.5 80.0 773 67.5 65.0
ESRN I 2 6 85.0 80.0 5.5 75.0 66.3 60.0
AN AfFH AZFo FHE 925~855%0] Qo glycerol Fd Foll= 855~80.0%°] At} <
H54 Al 3L 025ml 2EZ A& 80.0~755%, 0.5ml ~EZ A= 77.3~75.0%% 3, &
A - 53 & AREHL 0.256ml 2E R A E 67.5~-66.3%, 0.5oml 2EZAE 65.0~60.0%%2
A el e} xfolw= YAHE 0.25ml AEEC] GH-E FYPste] TAAS w7l 056ml AEEHE
th tha @ee] & Aoz urhyt

Arhekel

2 60.8%, BSA% heparing A H7FAE 694% = 59.8%, HAHS HIFAE 70.0% 2
575%, “&53Z&9 HIMAE 675% 2 584% = m-BFSF W= @A =dS Hubex
oFe T 56.2% 9 525%HTh A& ELS HUIEE S Wyl @Yy g FRE
A= 58t

=

% 3. AYSAAEH HI 5771 AYY A GE ¢ A vAE &
W = ol sAEH F A (%)
= BN ANTFRE
mBF5FY 56.2 52.5
mBF5F + BSAY 68.3 483
mBEF5F + Serum® 70.0 575
mBF5E + =43%qY 67.5 58.4
e ES

?Bovine serum albumin-g 0.1% o] HA A7}
98 4 (Serum)-& 0.5% S=o] A Hr}
YmgFE o] 05% FEo] A A7)
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A71eE A EHE ol AR g8 4 HUp gE SN 453 AES e
Atk o]el st Ayt unjFojnol Algr Aol FAFE Fo &S MEy] M E
A gk A5 "o oA 85T

FAAA] G & AEAHE /M7 95t m-BFSF BEERe| Ae|ddEHQ 8455
of 9 PSS AAE A7 1.0% o2 HUtste FZ2F8 & 98 A8 Z2yeE 1 4%
2o}, dael FEAGAA BT FANGEe 8 HUL mE&5F HUlEd vgia g9 o] F
Uelstt Al 544G AR A AgEaAEde HUteE gty 5488 3o ¥ s
378% F= =

¥ 4. AAFAEA HAJ F50] 52458 T AR WEA nAi= A3}

=Y FEAEE - &€ (%)
T
d = EN S
9 % JF(mBF5F%) 63.5 47.3
ma&FEd 1.0% B7) 70.3 50.3
a3 1.0% #7} 72.0 62.0
2. SAR3AI 54 - §&l T AR AEAL v|A = I

SR TAL 571 A T AR &Ho n A= JIFS A Aib= 3 59 2y

HAAZG~1g)el A7|A =GRz da 9 FAG] ARS AFH3F] T HEAZ glycerol,
FAGE & AA &HL2 3%FFT A

ethylene glycol ¥ polyethylene glycolE AM&31%1-S- o
& B glycerole] ThE F3|HEA KT tha & &

5. A MZA 2 F8 F Alss FEE AR AEAL VA= dF

. iﬂ f ;Hj(;]) sAgE ¥ 23H(%)
T s Glycerol1> Ethylene glycolm Polgl(;t (‘Eg%?ne
d =1 3 85.3 62.5 59.7 25.5
= A & 3 78.5 52.3 50.3 22.8

V1a} 84 e glycerol 16.0% 3+
213} 8] W] ethylene glycol 1.8M -
P1x} 84 el polyethylene glycol 0.5% 3
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FAHITAZ ol &HE HIFA T3 H A (glycerol ¥ ethylene glycol)”7} HHFA &3l
Al(polyehtylene glycoDR.t} tha £ A4S YeEHIY. dartselas = A3 A A2
85.3%° A EZAGE F 625%% HesAHol i =2 Aoz vElY. 28y glycerol H
I HAFEA W UATEAR SEIAY &3 HUPF ASA vAE kel #@siA=
T7F o 288 AR AIREHATH

ol

(e}

—_

i
2

N

A2A wg AZY WF AW AR FA B E

1 %8 2 87 AxEs] gF AAL A A9 MF A2 A

o] 2 =4 & (Nuclear Transferred Embryo) A4F 7| o] FoJAlx FHE 9t =&ALk
of ¢ A= AFe FolA AEXAES AMFHSIAUTE WA viHE A AFoRRH EH
Ao 7MHAYE ARSI 253t Wi A5H o =72 lem x 1 cme g0z %
A& oS phosphate buffered saline (PBS)o| o} 1A %F OMM] AAe &HAoH =
o] Hge= AA i% 5 Ao AFHAE &A AUt 58 == T A=
PBSE 2-33] Al&g & AMAsta i) Faodd dojgls Wi —? Hdd of
(AZH)E dge=z Ax 3FE A% HA9 =1E& Fgstax 533 A(CollagenaselV,
Hyaluronidase, Trypsin) A& ¢ Z&A4 S A5tk

E3qE02HYE Y8e] CollagenaselV 25 mg/mL (90% # &), hyaluronidase 1 mg/mL (20
 A8]), 0.25% trypsin (108 X2H&E 49 HE ¥%= 2 A 59 #d5S 539 vy 2
< A BAaAYE Tote HAY AXRIFES de 7 UMY IFE Az b A
Sy E 93 AYuGxHdoez dutg oz FE M X9 vl AMEF= DMEM-S (Dulbecco
Modified Eagle Medium with 2 mM L-glutamine, 0.1 mM b-mercaptoethanol, 100 U/mL of
penicillin, and 100 gg/mL of streptomycin) ¥ o] FBS 10%(v/v)E H7tste] 37Tl A 4|
Wkt # xAHoRRY IFgH AXE Y] wSFxdozZ wYgs A3 doubling times
15Y(AEE 95%)0l AL of 377k wiks Fote] FHx 38 AX 4 v o 25008 o]
&el AEE FHselv

z7] g A HFOoRRE A FEg Fite] A
AL ofef ¥ 73 o] g XAS FYER FRIIY MEE Ik
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g 7. xgo g x4 8 skin, RM(reserve mesenchyme), bone.

@) g9y A

kel
M
i)
o%
%
J

puich

=g Axel 7 B 3g&49 45 3 aA(collangenase IV, hyaluronidase, trypsin)
o] ¥ 2 HYANZF BE&ES HAFErk Skin 9= A7) A 249 AXE I Fd
WHE A8t H49Y IFFes e 7 UYL, RM F-99 collagenase IV s =8 A2 &
45 A A3 A¥E0-2 mg/mL) A s AEFEE 9] 4-5A7ke] A8 H30e
], ool uwel 3gE AEe] AEEC] 80% AR AsENOH, 25 mg/mLE HEFEE
Fo Ao EZRY AEe] FYAZEE 2% ollE wEE o i, 1 mg/mL9

hyaluronidase®t 0.125%¢] trypsin& 2] <24l 53 A& A= Axdses 3
A S UdRNE B olyE ¥ AELET 94%E FAAZA F ATk Bone ¥-$¥ RM
F99 A a&4oldd oAAQ H3taAXE (25 mg/mL collagenase IV, 1 mg/mL
hyaluronidase , 0.125% trypsin €9 )& 7|F082 AXE 3|53 Ays Lt 72kt
0.125% trypsin A& @AM AMEF7F d&sbA] 2% He A zlo] Aol upg} 345

= AEe AEgo] 80% Wew AstHAT oo wel MY FEE 025% trypsin®E 2]
2N AERE 58s 2AHAT A58 AT YEEE 90% AEE 225 o
3 BgasdeNe ol §skel =& (Skin, RM, Bone)® el w2 mgdel ¥ ey

O Percoll?] 2= (Percoll gradient)9} 94 & o] &3 58 A X9 34

O o8 ¥5(10-60%)2] Percoll && w2 om FS8 AEdo dad 58 AXE
-‘?47‘47\]74 108 &<k 94 22600 x g)E AAI 23 30% dEFTS AMEEle W
2 go] 7HASIHA E&4U AE I5es 48 F UG

O Percoll (30%) TdZ& o] &3k 94 28 E F3to] of#f 17l 83 o] %§ o=
FE Axe A Q4R A AXE HA7](cell debris)?t AT Fo EPES AR



* Percoll : Percoll (30%) ©d&& o843 ¢4 Fe& 53l 3od =& A E(initial AlE T
l:g

@ AE9 71AEA(ECM; extracellular matrix) < o] &3 & A¥9 ¥ 38 AF

=& Alxe] B4 B4y Axe ZdEdd uis MsAdS glsty] Aste] v
T AXVAEH S ol &3 AlE 2 E AASHIH

A28 7ld=4d 24 collagen, fibronectin, laminin¥ gelatino] 5% v HA & o]
&3t =g Mg s AnE 243 Hcontrol: ARF Al W G A, polystyrene
a] 5=),

Zpzkel Aol v1dedo] v&HE ek HAld daw =8 AXE FYskar 403t
HjQFeh 5wk Al vpol F2E Al E(Adherent)9F F-ZH A L v R o] Ff- 5]
o} 2= AE(Non-adherent)E 3|53ke] 78k Wi o2 R&a AFsHATh

Z42ke] AeE Foko] wiF HA wpebel F-2uA @al FpEof | Axel nig
H 1o

F2AE9E AXe vE&2 vgs3 2. Control(73.2, 26.8%), collagen(35.7, 64.3%),
fibronectin(7.1, 92.9%), laminin(74.0, 26.19), gelatin(63.9, 36.1%) (L& 9).

100

HE Non-Adherent
] Adherent

80 1

60 1

40 1

Recovery rate %

20 4

Control Laminin Gelatin Collagen Fibronectin

I 9. Al¥e] VA EAS o] &% H§ AXxe 35
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O Mxe 7[dEHe Ay F =& AXY 2FAd 0] fibronectin®] XAl 71 = A
Ebgol mel 9 58 Axe] B4 4 9 & #2of fibronecting ©]&3F ®H o]
&34 €82 F As Ao ARIHAY

AA @rAL o g3te] A5 HE A $9W FUA B4 $FHI(LI 10, F-9)
Mz Ped wg AE ANFS Eolel A7 FHEE EASATh Vx| FRo A
A2 Eafe] vharat AL el 2409l DMEM-S(FBS 109%6)8 ©] &3}t

19 10. 589 FoEE g AXES] JYstA 5 9L Ay T

=g ¥z J4d AYXEe dYstyd 5L gsy 2k
(1) RM A%

- Wi EAIZE 3 12417 Woll wikH Al mighe] RFE o] F2g o] PR, w29 F
A ZF7F 2.88 715

~ day 0; 1.0x10° day 1; 1.7x10°% day 2; 2.8x10°
(2) Bone A%

- AR B (o] A GS w thRES] AESo] Wi HA uide] FFwlon
F 29 Fo| MESVF 174 F7FE AT

- day 0; 1.0x10° day 1; 1.3x10°% day 2; 1.7x10°
(3) Skin A1X*

- A E B g RE] AlEEo] Wik HA nlge] RFAEEY 29 AT ~QE%oy,
o]F A E F2o] o]FojAE A= Aow AFHYL},

~ day 0; 1.0x10° day 2; 1.1x10°



Zh Mgl B AR F57F 58§ AxEQ A Pl vA= 2 HF

wg Axe] BEA ANMFALY AT A Nz ATRA AR WG 270 g
4 3 AFHAY

(1) A= wige] A 23

- DMEM-S(FBS 10% #H7het a9 714329 wjdg o= 7dd mesenchyme Hl & f
(MSC medium, FBS 75 A %&5)¢ &35 HAFsA

- 297k wiekS E3lo] DMEM-S9F MSC Z%E]:vloﬂ A Zvzy A EF7F 284, 3.78) =714
Az, MSC AeloA AlE 4 A7t =4 @S ATy 1.

-n-l
™

2 1L Wgele] W wg A A WG FP

O
o]

(2) g4 T wE v 57
A (deer serum)®] #7F &35 AF37] 9159 DMEM-S #j&<o] FBS
deer serume 7tz 10% H®7)sle] =8 A xeo] Au]F s AT
- 297te] wjgE F3ke] FBSSF deer serumA gl ol Al 242y Al E7) 2.84), 3381 FHE
A2 A deer serumA B oA MY F2 Amrt A #AHJHIH 12).
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(1) sjFefo] w& A T2 5& 74
IAd = gHd 58 AxY g JEs ol&ste] =8 AEY RM(Reverse
mesenchyme) H9& 3)<dtar Zbzbe] wjeke] BGJb medium (BGJb), DMEM, DMEM:
Nutrient Mixture F-12 (DMEM/F12), Iscove’ Modified Dulbecco Medium (IMDM),
Minimum Essential Medium alpha (MEMa), MesenCult™ Basal Media supplemented with
MSC  stimulatory supplements (MSC), RPMI-1640 medium (RPMI), StemPro-34° SFM
(StemPro)ell 7]¥ H7l=2A 109 FHold A (FBS)2F 0.5% p/s (penicillin/streptomycin)-&
H7VskaL 37C, 20% O, 5% COp ZZoA AXE 153 wigsioleh vk 3 7 3-49 2
Aoz A vk sk, 747t wjF oA 1573 vl 5 MEE F5ste] AFstA
v Zbzbe] Ao wE AX F4 E&S Hx2 wde MY AXE & iy 153 wieE o
Eote] S2lE AlEe | g

- vhE Az W%

P(

mlo
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stol =& ALY A WMF B AFTNE Aok, 170 MF F =g A% 4 4
== 479 A4 BGJb, DMEM, DMEM/F12, IMDM, MEMa, MSC, RPMI¢}

StemPro Z}7Z}ol A 25 + (0.1 (mean + SEM, n = 3 experiments), 4.3 £ 0.3, 34 = 0.0, 35
+ 03, 5.8 + 0.3, 101 + 0.3, 33 £ 0.1, 27 £ 0.3 fold 579 ZA3E HJoH, MSC A
A vE EE A vlugdls W fodor 7V} 2 e HEHATHD <
0.05) (7.9 13). MEMa A& &3 Ax 4 21 && MSC Ag e sty fodo=
e AiE BHeo o9 ] }93\?5 b Foldor = AdE

Athp < 0.05) (29 13). =& Ax9 ‘@ EE2 923 ~99.7% =2 " Y ALk &
2kol & Ko x| okt

:L
i
lﬂ
F1n
_)Id
_VE
riN ﬂl ﬂ 0
<

Y 13, Wl Fiel wWE Kg MY FHE

w8 A XS FAgo] 7 A Uehd MSC wjeie]l A9 EA x4 A ¥ ®j%S E
lo 2 A8ty wjkd oz kool Aol dHA UX 7] wiEo] wikA] FTgES A
= A B4 58 fEiAE A =1S AYa vk MSCE A9 3 yrA wjoked 7t
o H& Axe =24 F&S BAE Ax MEMa #jkdo] A thE vz nlaste] §9o st
A = Axst e

S vlokdt wjkelel a¥E 753 Ast s Zgo] E=UW MSC Hjko e o] &3 m&
Axe] wdr|zhE FAES A53 Ay 7F FAES 3 HA 1FA, 253, 353 42

3L

11
A 868, 79.79, 741.9¥1 9] AE FAES YWERHATL(ZE 14). AXEZAEfdd change) 27
191 AE 55 FHx oS AR A = ke oz st

1 2
d Aol B OELE%X]IL =& Aﬂ of Sl &t
E

_Nd
L)
Ml
=
X
°@
lo i -

gelA e Aus moe
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1200

1000 -
8) 800 -
o]
&
O 600 -
e
o 400 -
(1

200 -

1stweek 2nd week 3rd week
% 14. MSC Hj gl mE 5§ Alxo HYIHE FHE
* A EF21E(fold change) = Z}7+e] A2rollA] 5216 AlX &/ Hx vjgS Al&9d AE 4

oG 0 AY A7 FE wd AF

A7F BIE golry] 9ste] & ARE wjel wHF

A2l deer serume WY oE HIb & = =

B 58 Alxe T4 ARE 43
(1) FBS ¢ A& &3

- 1?‘7}-"4 Hi kS E3te]l FBSO H7E skl W& 24 &S 0, 5 10, 20% A2l A
Z+7F 1.1 + 0.1 (mean + SEM, n = 3 experiments), 2.2 £ 0.2, 65 + 0.7, 75 £ 0.5 fold
*cr%l% A=A A7l w27 ST E S e SXHE TS AT 14).

(2) A58 A (Deer serum) 2] * g &7}

- Deer serum &9 A$ ®7t Fxo wEl 5, 10, 20% H gl el A & Mo
2182 20 + 04 (mean £ SEM, n = 3 experiments), 29 + 0.3, 5.3 = 04 fold ¥ 2
B2 FBS Mt AR A7 st S7HEFE S8 580 TAHE 2RE 1A

(29 15).
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2 15 weel] AR AR wEel wE %g Axe) A9 W 3

FBS$} deer serum 7+9] Blagof lojA= 10% o]

A g AFEe F2go TA vEebgtti(aE 15). F
Foll A FBS 20% H7MA 7FA =& H)

o

%k
kH FBS 10% A7l 248 e &4 472 9

]

=

oM L 9 Aa

N,

£ F% 33 AT

wg AT A vl AFF NP ) £E W Bavle FEE 2

gl 7Z}zre] &% (35, 37, 39C)9 AATEA EEG, 10, 20%) 27 A 157 AXE w) s}

(1 w7 = Ay &3

- k] W Sxe wE A¥ % 2182 35, 37, 39T A2l Zr7elA 1.8 + 0.2 (mean *
SEM, n = 3 experiments), 5.9 * 0.8, 34 + 1.1 fold ¥ Ay =24 37T Hg A 713
e 52 285 Jehg EH:a 16). webA] o] & wigEr] ol kA FRol| wWE X F
2180 37C &% x7d A AA T
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2716, Mgy W L wE %8 AEe] A wF FF

k7] U AbA FEel wE AXY F24&S 370C &% 27NA AAET widr] W

o weEl H8 Axe &2 5 10, 20% A ZZrel|A 1.2 £ 0.2 (mean *
SEM, n = 3 experiments), 25 £ 04, 6.1 £ 0.3 fold £2% Z3=ZA 20% AL 55
gaolA thE BEE MYyt vaste] fodom xS AX &S YERT(p <
0.05) (L8 17).

I 17. M) W AAartA AR R wE g AX A9 wd FY



wepa] 7] mE A AL wik 2d Aol #BI AdE Fd¢Ee] Z]¥ wg A
(MEMa #] 99 FBS 10% &7}, 37T, 20% 02, 5% C0O,)S MR o, 7|2 wjF %
A8 o] &3l g ATE AEgE o)

3. %8 A

P

o Ao ¥ 2 & T =1 AT

7}, Wikl A J}A (supplements), Dexamethasone 2 Al %2 A (growth
factors)®] A2 a3 BF

=& AMEY A9 vigel dojA T2 E&S Folr] st AXE F2 ol &gl oitE
= gt Aol HUF 235 753 Av. 8] supplements [L-glutamine 2 mM + B
-mercaptoethanol 100 M + non-essential amino acid (NEAA) 0.1 mM + HEPES 10 mM]$}
dexamethasone (1, 10, 100 nM), basic fibroblast growth factor (bFGEF; 10 ng/mL), epidermal
growth factor (EGF; 20 ng/mL), insulin-like growth factor-1 (IGF-1; 10 ng/mL), Z+Z}o] #
7hE wjkeel A =& AEE 1573 wjekst & Alxze] FA FFS FHskATh w3 HA3s
ot META O F8&3 B F HAW AHYHEES st FUHEe e 2 q45-& A
<ottt
- 7]E wj%k ZZel| supplements & e F%9] Dexamethasones H7}3e] =8 A
xo T2 AEE ARG A, AE F2E&S 7|2 g 20YE ARESE dixdel A 67
+ 05 fold (mean + SEM, n = 3 experiments), supplements @ o]A 94 + 0.2 fold,
Dexamethasone * #]<(1, 10, 100 nM)ol 4 22+ 55 + 0.6, 5.2 + 0.7, 4.1 £ 0.3 fold <=7}
A Ad3s Boy B Aol thxard vawstel-s W Fo4<l e B vE
WA 2kt (LE 18).
- A% Axe] A FEiel lejAlE= bFGF, EGF, IGF-1 Aol 747} 206 =+
(mean = SEM, n = 3 experiments), 9.1 + 1.3, 98 £ 15 fold 3 H ZAyE How
bFGF Helel A tZxt& X33 Be Aewte vusfs {FostA =& Alx 5

=

off

Ag-s
bt p < 005 (¥ 18). H3 bFGEF AHwolAe Ax F24 a8
mesenchymal A3Eo] #Hj4S 93l £ FEstd 7Fe] MSC wlYFe(13.7 £ 1.8

[e]
fold)o] M F2&3 sty Fo3tA S7Fd 23E HATp < 0.05) (28 18).

- 7] AdE BEUZ /b 297F 949 bFGRE 7|2 o2 i vauste] ti 3
H 23E HAY AYEY 53 A 23HE A5 2y AU 3FF 53 XS
factors) 9} o]l ®j el supplementsE F7Hsupplements + 3 factors) A A &lol| A AME
F2A &8 27 261 + 1.0 (mean £ SEM, n = 3 experiments), 31.0 + 1.3 fold =249 2
HB=zA 53 HYA factor7t FIHEFE AEZ FAEC] FYA0E FolX = HFEES B

1

o, bIGEF @5 A 2|eke] vl A% F2Ql g Z3E HATHE 18).
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15 A1

Fold change
g

19 18. vl %Ay H7FAl, Dexamethasone 2 A& A A 2o w=
=g A¥o AQu]F FA

A% s =AY EdE A5 23 bFGE Al t& AHesd vaste] o
7 Tl A BAE How, AAAES 59 AYde W FUHEQ Ao adE
A& F AT A7Y AHRE FPE BEW bFGE7F =58 AXxe] A9 F4E 913 key

]

AQl vigd =& Mxe B B4& Qs AX T2 AR7F 7FE =99 7 v x4
o] supplements®} A7 1AFe] 53 A 2] (supplements + 3 factors)E B3Fo] A9 WigH &
AXE o 39 E71A% wAA STRO-13 CD 90 (Thy-D9] 2@ Fds 4319
o}

- vlkE MEESA STRO-13% CD 90 (Thy-1)o] AHAA Axe] Hlgo] 717F 961 +

1.6% (mean + SEM, n = 3 experiments), 97.3 + 1.1%2A] &2 A XA F718 =7]

Az o] Fol mrEe] LA ATHZH 19).
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2P 19, WA X3S o] &3 A vgdd & Axe EA 4
* STRO-1 (green; A), CD 90 (Thy-1; green; B), Countstain with DAPI (Blue)

AE F 240N W% FHE 5§ AEE0] Fol viAY BA PP B FUG 3]
Kol 3

I
i
ofo
=
kel
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e
i)
o
i
il
o,
4
i,
Lo
o
el
B
N
)
B{i
s
=
kel
N
J |
o

(1) 58 AxE) AZY 2012, 10. 05.

Inventory : Flower deer antler 270 A, Flower deer Pedicle(%73) 2714 & 3sample, Flower

deer ear 170 |, Elk ear 37}

- 1st/2nd P} &9 flower deer antleri= vialell 242t 2, 3 flower Deer® 3% 7] 3}t

- Pedicle 10, 40, 70 days+ §74 AX=Z, 2t & AHIN7 71K AHg G5 L7189
2) A AZF AZFY 2011, 09. 23

- Flower deer ear cell : 3 vail AZHFF SH, d=d] T T ATz Y.

- Elk ear cell : 2011d #o]2] A] Tl oz Wi ALE-3H9]

(3) Flower deer antler / Flower deer pedicle / Elk antler cell® &
: RM, Bone, Skin

5% DMEM (for STO CelD)3} FBS, DMSOZ

1 L 7|22 DMEM PowderE 53 < #F5(600-700

mL)el| ¢l th$, NaHCO; 3.7 g& 93 wyrdt & 53 FHF 2 YA volume 1 LE B
3l FE wwsldy. wike DMEMoO| L-glumamine 12 ml, Penicillin/streptomycin 12 mL,
2-MercaptoEthanol 8 uLE Z7Z #7138t 0.2 mm 2 HUYAA 2 Filtering 31 v}, Filtering -

FBS 84 mLS #7188ttt AEF 24 AoyE %3 A LE v (DMEM)| 2 &35t

S op

o
s .
>
=

ofo

Ol
L

=
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=03 & DMSO : DMEM (for STO Cell) : FBSE] v &S 1 :3: 12 &3 =5 54
HEA[Z 20% DMSO, 60% DMEM (for STO Cell), 20% FBSZ 74913 Az Ff4e

D1 AR Aol uE wAEY weEkd, HE sd HEge AL 10% DMSO, 10%
FBS, 80% DMEMo| it} gty oz sAHE Al -80C Deep Freezeroll overnight(& 4 24
b ol%) ¥e B 5 -196% AA AL el FA st 42 HESAT

T HZE tube (viaDE 1.8 mL cryo vials AFE3t9od, viald AEF7F 1.0-50 X 10°
cel/mL¥ =% 3sto] ImlA HolA F4 HEST dAl 58§ AE 5 RM 538 A9s
Bone/Skin cell& &4 B#eta Jri(1d 20).

SF 20 B4 MEH %8 2 A AXT(Z] 9 §)
G g AXS A9 wF F S5A gl Ul BYRQ 23 2 AAFE AF

(1) =89 dv] &2 2 e &4 =424 =

2

=g2 54 4 dx ¥ ¥ A4S A% 6¥ o FH 8d 2ae/bx dAHA Y=
d= 8 Ao RSFH 2, AU, TU R sti(A=E)E FHske] 1AL ojdel Hdd=
wA% 8 AWstar 70% &F &o] 0% HAAAZ = Ao wg FAVE F49
20-250 mL WF2gE WEol AN & 55 54 A #d s WA A4 10~
-30T e Al da #W e 5 em Al AABF] 20-30%3t <] FA3AT =& 28413
o TANH F dzdd dH =g Aol A Wl 2ol v 2 & FAAAT
(9 2D
(4 Hx de =8 47 (clv] 54) (vlsd & #2410x )
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tel &4

el A
3] 95

S

il

°
pad

o WalE x4

- MCFDoS518, IIShin Lab.,

385 £ 2.8%A T}

=1
=

3.19%6

+

2) 52 Ax A9

olgtz & w7}A F2 x7](Model No.
742 £ 22.4%, 52.8

o

1AL

°©

=

desiccators
=]

Bk

o

=1
=

Tz
L
=Y water=®

A

10 mTorr ©]3}e] <

vacuum bottle (10-125 mL)
53 T}

O
E4)2 +3 Essential oil3}

=
L

L2263
3T
™

]

nitrogen gas® &% H

AL AA

5

=g FF(HY
Fol AL

A}
(CK-50900, IA1shHH = &7 92

kel
T

vacuum bottle (10-100 mL)el

°©

=
=1
=
%=
7}

=

3|

g

2l

a

!
Al el
2 el A

(Nalgene)
argon gas
=0
%0

g

—
o

i

i

Jail

o
=3
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3 A] A
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=
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et
o

5 AlxFe &4 F4 HE /|H A

7F. A W AFE 54 B ZEA(penetrating cyroprotectant)®] @ &3
- 54 H&4 (DMSO, Glycerol, Ethylene glycol, 1,2-Propanedio)& ©]-&3}o] &4-53]
o] AEE 2 MY 35S 75 A3 DMSO (83.49, 68.49%), Glycerol (69.09¢,

31.7%), Ethylene glycol (64.3%, 54.7?) 1,2-Propanediol (69.5%, 51.0%)% DMSOE A
st9s W M =& AEE 9 ME IFES UERATHZE 23).

(N TR

o offt

a9 23. 48 BEA & F4-g3 Fo AEE 9 AXE A4S
.52 nEd u AzAe 23 A w3
_ }\o]—7

3 HEA A9E BEYE $4 BE 380 /M =39 DMSO
o 4 wEN ] AHA7A (Trehalose, PEG, Sucrose, Catalase)?]
&

8 5o AEE 9 H52S Trehalose (93.6%, 78.0%), PEG (86.7%,
75.9%), Sucrose (87.6%, 70.64) Catalase (79.3%, 55.4%)=Z TrehaloseE #7}3F% &
M Ee ALEE 2 IFEs e ew, DMSO (834/ 68.4%) @ 7 T} vl
3l9S W% 10.3%, 96%9 AEL L Ax 4 T 2945 YeATH (1 24).

a9 23. 52 BEA (DMSO)% 52 nEd g ZAUMAY ¥ Ao g

F4-49 ¥ %8 A AEE 2

7] Avts B2 mg Axe &R FA 919 AAe] AsldAst % 5A
FARE /P DMSO % Trehalose H7b} 58 A¥o] vke] feld Ao Ass )




1. 2A4E71s 12 gld A

A E2010d)ell = A28t EAEe EAEr|s A W

Ring-CIDRE & o] A4sel(zgd 26) 149 sk A
EE PG 600 5)E FASEY 4578 2 vk A gl ekl
CIDR 4+ CIDR A7 _GnRH_ =
(1347 PG600/14 /%= K JjEP ZOOﬂg/T
(18:00 A A/ FAD ol-5- =4 (07:00)
| | b
(%agzé) 0 3 4 » Day 12 N Day 15(2Q2¥)
(11.09.03) (11.09.15) (09.09.18)
TARAAA T 2 o]
THE 2, THE 3
(10:00)
|
Day 17 Day 22(¥)
(32e) | (g | 49 | po |PA2 (11.09.25)
(11.09.20) (=) 10 :00
x o]2] 1A]7F A Flunixin 350mg
" IPNE AR TN SYRE Adstel, AFLY ol AN T LYLE o4 .

19 2% A3 SRS AN " oA H?‘?l TAE7IE R g 2

tele AeE AbosiyE gudon BEd Ei £4Ue fialt. 2% e
A% CIDR AA ¥ 6076241%F mol Q1254 shaleh ol ol s7bdl g Aode g
AFAEG S waela g 20089 #RF=RE 495 FEonyy 4un Ho
& Folatel AL Th(ES | - AEY AP A ol 32)

E5 1 A EE UE AR Y o) ogst 5 1Y 2 i f% dH(A1263016%, 01306075=)
I 26, EAE A SVISE 913 Ring-CIDR 49 € AlA Fd

22PA (20120l = Ak FEAbze] EAErE Ae Wi ez CIDR A 9F A
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ZEHAE Fol7] st LAAAAL Hol2 Fofyor WAHS FU|EsAvh. wold F
ofH WMAE7| 3 Ao = Az A MEGA-100 (Melangesterolacetate)S 19 13 (2

o} 5
A 5ol A T 2.5g4 ﬁ%% £ JEE A7F #igh TMR ALzl &338ke] Fol/HAI L (2011.
9. YZFY 20¥¢7F o] T Fwdta Y IAS Fudr]) Yt T PGFoa(Lutalyse)
5ml ¥ PGE00(PMSG 400IU+hCG 200IU) bmlE Z+7 FAsI o) g 9 A 3¢
AaME F9 FSH 3.0 mlE F712 FABIATHEA S F5381A =317 93 o %}xiu £
7} Ho339 S, EAE9 A -$oli= Dimethylbesterol (DMS)E 19 13] F3 2.0g% Al
A7rskel Fojstdod, AeEgHe A9 1/2 59 TEES Tt

3 A (201272013 ) ofl = EAFE] digh T AdF57] st 2 gk Aoz 19ke A
= A2AE =2A] GnRH FAFSEaL 152 o PGF,a + PG 600(%3= FSH) A
4877 Foll g Adsrgon, 29te] Ao WAAA Fo| PGF,aE FAbe)ar
o PG 600 + GnRH FAFgH t& 48417 % dxa A@siAvh (35 1 - 959 Ad +

0

_4

hC,)_
o}

M

Do
©,
= o do 2

g A 8 e AR PG 6003 FSHE FAMSte] dredad s fustdlon, B s
718471 o2 GnRH % PGF:a & Helsiglow dxad 4= vujgt A4
AbE o RS et or FASS Besdi. WAl wr)shE Abme A o] Azhg
sta7] Sl A s ol Ak E}E o o FrhelA WMAAAE = kA AQl A=
Aibs fs dAs7E Al & A SRl 3 rEs FRGe)E AAS AT (RE L -
=g AF F4 d9 3RdE Fx)

2. XS A A9 s

7F. A G Qs

AbEE vRIAIRL oA o Gk Afeksinh. A vhE S5O gEAQleR i
PEAAIZL § sk ek dad REARl ve b 2ue v FARG)E HE &
= AEAIAA ARSI AR Al EE s A] e AR Agole da REo] vl
g2 o= olmAE FARSGACE ATE A= 30735TCe] wgdel gol HFHE £
% 238 AHF & HrjAo R dxTS AFIAh(2E 27, 17 )

¥ 27, ZA%Y vl AY wAd F5@0E £%) 2 A7
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% 28 A3 Apzel QoA A F&el @ Bl A

v EA GEd A
(1) OPU(Ovum Pick—up, GAARAAF 7] &) o &

OPU(Ovum Pick-up, HAHA A a15 7] &)&t  Aolgl= d= Ab

of o Faglel AFAMA FASA A el w3
Q
[e]

1l
o

1A ™ v o
Wk b Ao, AR UA A G QARF L)) TEES AERA 2o dAlke] A%
s s2E Aol wa v we] e Sud 4 glo) vhHe A% MAE el
BAG 2Ew s witel Al%e) 4% MEEA e} diE AT}



(2) 3 WA Ad7] olE

a9 30, A R FAGNNE A 3 WAA AEd EAx

(1) Fxge] Ao mF

A g o] wjkol e HEPES-buffered medium 199( H199, cat NO. 31100-035)°] 15mM
HEPES, 5mM NalCOs, 0.086mM Kanamycin monosulfate, 925IU/ml heparin, 20ul/ml 20%
BSA(albumin)& #7}slo] AME 24417 Aol AlZx3A T ATdE FEFES HI19 o 10% FCS
7F A7rE wjFdo] 29 A& EaL Bicarbonate-buffered M199¢] 25mM  NaHCOs, 0.2mM
pyruvate, 0.086mM Kanamycin, 109(v/v) FCS7}F # 74 wjekefol] 1H Az % 10mM B199-10
folo]] S 77107 23l 6cm dish el 40ul IVM-E 4 ( B199-10-8 <4 +10ug/ml ovine FSH,
lug/ml ovine LH, lug/ml 17-B-estradiol, 0.ImM Cysteamine) %202 A4 dSgylow 3k
S QlFrulolH el A 19720413 wjFsTh HiF § Asd A AseEs A vs
1lmg/ml hyaluronidase”} ¢+ HEPES-buffered+Ww##7F 4(100mM NaCl, 6.0mM KCl,
0.6mM MgSO4x7TH20, 0.069mM Kanamycin, 20mM HEPES, 5mM NaHCOs; 0.33mM
PYRUVATE, 3.0mM L-lactic acid hemicalcium salt, ImM glutamine, EFagle’s basal medium
essential amino acids 50x, MEM non essential amino acids 100x, 3mg/ml fatty acid-free
bovine albumin) 50ml &RelAl ZFHEA wwEte] WGFAEE AAZT $ H-DSOFE
(0.1mg/ml cold soluble polyvinyl acetate 10730 KDa7} o] g=)el 29 A& &} polar body
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29 32004 Bi= mpe}l o] Y ¥ FOoRFE AP vs dAE HE5ko] AP

R

<gao A9 wg >

(1) Onaries were recovered, washed in 709 ethanpl for 10s, followed by rinses in Medium

Essential Medium(MEM) supplemented with 100ug/ml penicillin, 100ug/ml streptomycin
and 2omM HEPES.

(2) The ovaries were transported(at 4°C) to the laboratory within 1 h after they were recovered.

(3) Fat and connective tissue surrounding the ovaries were removed. Cortical slices (1 to 2

mm thick) were cut with a surgical blade (under sterile conditions) and placed in a

fragmentation medium consisting of HEPES-buffered MEM.

(4) Preantral follicles that were approximately at least 200 um in diameter were visualized

(5

under a stereomicroscope (SMZ 645 Nikon, Tokyo, Japan) and manually dissected from

strips of ovarian cortex using 26—gauge (26 G) needles.

After i1solation, follicles were transferred to 100 ul drops containing fresh culture
medium under mineral oil to further evaluate follicular quality. Follicles with a visible
oocyte that were surrounded by granulosa cells and had an intact basement membrane

and no antral cavity, were selected for culture.

(6) After selection, follicles were individually cultured in 100 ul drops of culture medium in

petri dishes (60 x 15 mm, Corning Incorporated, Corning, NY, USA). The basic culture
medium consisted of -MEM (pH 7.2 -7.4) supplemented with 3 mg/mL bovine serum
albumin (BSA), ITS (10 g/mL insulin, 55 g/mL transferrin and 5 ng/mL selenium), 2
mM glutamine, 2 mM hypoxanthine, 50 g/mL ascorbic acid, and recombinant bovine

FSH (FSH, Nanocore, Campinas, Sao Paulo, Brazil) at appropriate growing
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concentrations (100 ng/mL until Day 6, 500 ng/mL until Day 12, and 1000 ng/mL until

Day 18 of culture) under mineral oil.

(7) Incubation was carried out at 39 °C, in 5% CO2 in air for 18 d. Fresh media were
prepared and incubated for 2 h prior to use. Every other day, 60 L of medium were
replenished in each drop, and, at Days 6 and 12 of culture, all the medium (100 L)
was replenished with fresh medium. The culture was replicated four times, and at least

41 follicles were used in each treatment.

(8) TFollowing culture, all healthy follicles were carefully and mechanically opened with 26 G
needles under a stereomicroscope for oocyte retrieval. Only oocytes>110 um, with
homogeneous cytoplasm that were surrounded by at least one compact layer of

cumulus cells, were selected for TVM.

3. 3AA

@A Aoz A= SAS 918 o83l HA §9x AA(Least Significant Different
test; LSD test)¥} General linearmodel(GLM)-& & &3} Duncan® multiple range testel] 2]
gte] -9 2H(p<0.05)& A3t

4. 43}

S
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gy
2
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i
of
o2

Aste] MAEIE D el Ad F e A 93 9 BA% g4z oREyY 9w
doz dEas A45Ae o b s U goud d¥de) S ¥ 63 29

F 6. Gl AP F A3 2 XA d4 whe ? QS 25

S/%(;(c;eeds ID | Good | Fair | Poor | Total Remarks
Elk 123 7 7
Elk 127 4 3 A 11 Additior}%lmovce%ﬂ%c&g%g from a
Sika deer | 115 3 3
Sika deer | 117 10 4 14 From removed ovaries
Total 24 3 8 35

el A § gad FEd Jdae Aavk 10, EAkEe] 134U THGE 6).
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(@) oA ZEE A We] vha vk 2 v d Wgd] v 9

o

Az o} ALz wAE7)S A2 o ® CIDR Aol o3 A AEHAE Fo]7] ¢
sto] WA AAA Sl wold FepHom WAES  FU|ESE v, dAel A%
MEGA-100 (Melangesterolacetate)2 1¥ 13](2.d Fo] A]) F3 25g¥ HFHE F A==
7b wi g TMR Abgol &3ste] Fof7iA (2011, 9. RF-E 2043 Fo] § Fasti o
e Gy 2gs Gy s T2 PGFna(Lutalyse) 5ml 2 PGE00(PMSG 400IU+hCG
200IU) bmlE 77t FAFsE9l o, E‘rTA 2@ 34 E f&8iA F9 FSH 3.0 mlE #7112 F
AP TR o el ks FEEA FE3] 9% Oﬂ%‘:Xﬂ+ F7F wolskd =), EAEY A%

H

o 3 rfr

o] = Dimethylbesterol (DMS)E 1 13 73 2.0g% Atz H7lsle] w93td o, A&
W A9 12 59 228 FA3AY. FSH 5o §F 24A13F dol] o33 o 2
gty WA HbSS FAVSFAL WS e A= E 79 2kh
B 7. 9l Aeld da 9@ ZAEo 44 gy Ad A3
Species No. of follicles No. of recoved
/Breed | 1D (L/R) Good | Fair | Poor Total Remarks
126 | 99A1, A/eA AL o) 3 3
129 Ol A3/3A, Al 1 1
Elk 131 27/%5 1 4 5
132 +2/%1 1 1
A7 1 9 10 TEAA A EA
18 | W2, &2 41/, %1, 41 9 3 2 10 210, ¢4
Flower | 20 2,52/ M2,%52 2 2 21, 1
d
U Tos asELayaLEL Al | 4 6 5 15 29, 6
126 13, 52/%2,201 2 1 5 8 5, 3
Total | &4 39

vl AE 3 daolA F5E G Azl 107, A5l 397 JTHE 7). TEE A Y
o AR 2L A7t dand AA FssiA Ve

(3) AAATE2E Folzk A% va e @ G dge] v

e

R
ZARE ¥ Ee] gk ALk 9E] 24 185 sl 42 654 Zﬂ Uk 239 Group I &
WA A7]98 ol GnRHBEFE 1omDE FAFFL 157Y $of PG o(Lutelys 1.0mD& PG
600(L5mD) & FARBEIL 48A]7F o Fadte] Wy ghs A@std o, Group IE HAAA F(10712
el didl PGE, a(Lutalyse, 1.0mD)E AL 29§ PG 600(1.5m)¢F GnRH(ZEHE, 1omDE H& _Zl‘}‘]’d'
T A8AZF wio A& e, Group M% A2 AA Fo PGE:o(Lutalyse, 1.0mDE FAFslaL 24
FSH(Folltropin 'V, 1.5mD¢F GnRH(Z e, 15m)E H-& FASE & 48417 wjjof] = &3dte] Z+ Groupol o
g G ge} B WHEde] 5 AT 2AES] SR 9 uHA Fols EFA0E FA)
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S50, vl 4410 E0mg/mD) 4ml + S 6ml ¢ Aol dmiE HAT §

He FF Aol
wel 03°05miE FASALE vH T BRE AT F AT dAE 522 O GESE A
5 W] FAR9GS B S HEAAN BESS Ssarh H5E YR wel(HIN-10)
o HA3 3 o) AnH oz FAG el WEeke] SgHE F2 AR Auls ¥ 89 29k
E 8. AAAFZEE A W & dx&Y &
No. of follicles No. of Recovery
Group recovered (%)
Total  MeantSD Good Fair Poor ovum ©
[ 100 8.3+3.2 56 32 12 73 73.0
i 103 8.6+3.2 16 57 30 76 73.8
m 290 24.2£5.4 14 245 31 219 75.5

* Group [ ! GnRHE FTAF © 1Y o PGFa + _PG 600 z1 3 4
Group I : PGF,o FAF § 249 % PG 600 + GnRH_ ]' B 48A1ZF wo]
Group I : PGF: & FA} 3 29 & PG 600 + FSH ‘Zr/\]' A8A1 1T wh o A

w+ PG 600 : ml® PMSG 400IU+hCG 200IU~7} 3= o] 9}%.

2 AT At EAEe E%%% H2AAA F(Group Mol HAAAE =& A(Group I)
Hup T2 Ay ik vkgo] A YER o (8.6+3.2 vs 8.343.2), Wt IS m| A

T EEAYR GnRH(Group )2} FSH(Group M)A g o 4+= FSH A7 FEgd 2 3
F&o] =A WERSTHP<0.05).

iy

.onje A dxd A gio] dxET Ay A= FF

T

2apzel tla) OPU 2 34 A4 AB/E o488 dxa A 2 ¥ 99 2.

9. A G x o vgdA HF e e P AA
HFﬂr H -%a] iﬂ%% 3t H]
T A~ -7
= A T Ue %: al
of 4 4 86
OPU 2 2.4 Mt FHsAdo] tha B
e s T 7He el o
g WA 2 - M Tbsdol 719 gl
dx ko] wjejabad Mg Al OPU 9 s WA A A Ald Ale Aol ik 92 2o
213 % stgoy Al AbgelA BRI ~EHAe ) £ e so] 9 upE F&d
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AT AAu fes e

o o
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&
Aol AEAR A% Fo dwe A o9 339 2T Ale G g 2043 A9
= -7 tt]

wjoksle] ALAzl A 13dne] A9 A 48 (MID 0% FTole,
Faoldar, 3xpd o= $9} 7ol 75.0775.8% 714 FAZ S Al
Before TVM After IVM Before TVM After IVM

}\

29 330 FAE(E) 2 AA(y) G A A 2

wzehe] A saladl YA Aol A A miekelel AL TCM-199°] 10% FBS
(v/v), 02 mmol/L sodium pyruvate, 25 mg/mlL gentamycin sulfate, 1 mg/mL
follicle-stimulating hormone (Stimufol; Merial, Lyon France), 1 mg/mL estradiol-17b and
0.57 mmol/L cysteine®] 7‘<47}Q 1tk COCsE 37% S 38559 Z7slolAl A9 u) s 3
e W MIEA S ds&2 794 Zpol7b gIATh(75% vs 785%). A ed Al Wi

il wE Ases AR A= #1039 Zou

mlo

3F 10, FAs XS] WG 20 wE A9 Ass

Mg 2% gtz g = (No.of COCs) Asod G @ 5( No.of MII, %)
37°C 16 12 (75.0)
38.5°C 93 73 (78.5)

A% GEDL WMFLEe] w47 167 D 9lel VxS 4447 A3t 85CY
Mo AL ke AlS] Wl tha festart.

. FSH 2 EGF7t ZA% ¢4 W ux= 43

JAor dras Ad F Fo| F49 BED AR Aete] YaE AEse] 4@
2 A A%E the ARE F 189 B wFd Avke 29 e} 2o
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D7) E A%k + FSH and/or EGF)

(A wjF 1wl
a9 4. BAS G4 WG 29
% 3404 B wkel o] EAE WaE AFHolEoA 18Y Eob g ds wW A
v My AEge g3k Zdow, A2 WEA X (preantral follicle )7} Ad<53te]
Z7o] e YEAMAEXENAE WA s Eagloy G dge A AT AR
AtERE AT ages % Al FSH and/or EGF7} @2 Axe] W] v Q3L v

NuA o Aol BAFAE e 17 o o] AAHAL. 19 34w L
of AFFAIIMA FUSNA B2 Aelo] % WF L o FwRLS fEshy, A
%85 2 AL AEAZ F BAFAR AL A8 S AAA - FAAL W FY -
AL §3 - B4 AL U5 o434 ANA s
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Wad A= L9 383 #o] sdaE #As e, ol g SAe] wee dud dA
EAAder g7 A ¢ = wHeR A8E U

DNA Microfilament Merge

DNA Microtubule Merge

g

MII &A1 9] A<

& W49 microfilamentE e 3L 9o o) A S Wxle] MII @A 9] vAAHS 94

g Ao late-MI ©A 9] WAl 2o ERl=ieh. 5 o] whAh= obA b3 MIZMA F
93l FHYS & AT

A= L A 3 FI-S st WA a9 403 2ol AsAtA A A A ST
ANA Wz MEFGES 93 FFEAS R 2.25kv/cm, 15microsec, 2pulse® A A 51 oL}
2 220 A

¢ §gx74A) 1.5kv/cm, 45microsec, 2pulse® F7}
E toll A3t Ay dxglo 25y A oA 53]
B EAEY Agow B At ow, dae] Aol 131714 ¢

usion®] ©]F % o}, cleavages BEE A L ATHIE 4).
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13 Aol 8o] 4 (3% A]) 74 2]

o,

b A

rir
=4
—
—
B
e
30
)

311 149 5(20109) ol A d AL 45

Species No. of Enucleated | Fused Cleaved
/Breed 1D oocytes MIT (%) (%) (%) (%) Remarks
Lysed
Elk 123 7 1 1 0 0 before
fusion
Elk 127 11 4 4 1 0
Sika deer 115 3 2 2 1 0
Sika deer 117 14 0 0 0 0
2
Total 35 7  (20) 7  (100) (99) 0 0)
I 11N F2d AP XS AYgAds 5 Fol2g Ay dAda HSFO0E AX §
sholl Akt 12k Wiol ol A AikaA gk nze vhg 2ok

@D Collectiondt oocytes= IVM mediumel A 244 7+ 1 k&) v}

@ IVM A A o] uf-¢ 2dth20% F=). MII oocyte®™ A2 o & qualitys kTt

@ sl IVME] #FA91 %], follicular oocyte collectionr] W 22 follicle <1 mm  7}A
sk o 71dg AJAE FHEHA skl

@ Oviduct flushing®l| €% in vivo-matured oocyte collectione I&#H & H 7} AT}

© Fusion rate® "¢ 2%Et}H29%). Oocyte membraneO] m -9 oF3k & o] 2}9}‘3}
12} fusionel] A=t 4712 ococyte 30% F YA fusions A|EdF oL}
fusion®l] 2 s} TH27Y).

® Maturation®] <¢Fd(no 1¥polarbody) oocyte 2871 F7FZ IVM mediumel 4] 4417+ #)] <
st ok Aol w3 9190 th Hoechst €94 Ax} 287 5 1370 MI nucleus® FA 5=
o] #ZH o] enucleation A A8 S enucleation §- 571= lysis S Atk v X 871
3te] fusions A|E=3Fov) 2 ) s}e] )

@ HFH oz 21¢ FolA] FA S wjdFsl O cleavageZhA| o] A Fsfal APEEItHLE 45).

Hyaluronidase 2] $ cumulus cell AA7} &7F&3F 5712 COCE ionomycind 6-DMAPS. =
activation= A A o 29 3 57 5 170+ 4-cell parthenogenetic embryo® Wea}3d

o} AT 46).

—_
<
w
—_
1921
~
Do
=
S
H
r

Sika deer NT embryo using dermal fibroblast(#) Elk NT embryo using antler cells(-$-)
19 45. Dermal fibroblast(#) 2 antler cells(-$)Z do]AH A= Hx FAS
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19 46. Parthenogenetic Embryos in Sika Deer, 2 Days after Activation

¥ 12, 23 d5%(201103) o] A=A AL A3
Species D 3|4 AxAA | A5 5 A3 A 3 o] A 4 w3d
/Breed A} s A} A} s s s
126 3 2 0
129 1 1 0
Elk 131 5 5 1 1 1 1
132 1 1 0
Bl 10 9 1
18 12 2 1 1 0
20 2 2 0
Flower 24 14 7 0
deer
126 7 6 0
27 % 27 2 1 1 1
2 dmelE WA SEuAelA e BAZE Ak AR F GETS wegel wop g
g W Hewel 2R AT AHE kel AP mASI S uf ofn] thF-Ee AUt
HzAdol MAen WMaln Axute] Hus} BRLHAY. Bk WA 559 4% A F Aol
wol Aug Aow AztElo] wAe] Aurl e HAH 9o ¥ Aow (FHAT) 243
E7kA = vid HAAA 2 Al7o] AlRS tiFEE S7|SAA SRl sy dAR
2Apdme] A 3 T 3 m3he] Aol s B2 A@AA Ao F-owm EuA AT
E 13 EARY dolNde AN 98 AAAR FA0T128) 2AZ 197 DA
201 S =

PGFsa(Lutalyse, 1.0mDE F48ta 2¢ % PG 600(15mD9t GnRH(FEHZ, 15mDE HE FAE &
ARAIZE ol w3 & ity Agd HEx TS 0 TCM-1999 10% FBS (v/v), 0.2 mmol/L
sodium pyruvate, 25 mg/mL gentamycin sulfate, 1 mg/mlL follicle-stimulating hormone
(Stimufol; Merial, Lyon, France), 1 mg/mL estradiol-17b and 0.57 mmol/L cysteine®] &
B A wgdel %A 385C incubator{at in an atmosphere of 5% CO* 95% air)ol A]
20717F Azl & HEEAS 307 w9 AHEste] G AEE A & Adsta 58 A

e}
THAA FFEH TS A AHE HERR AT

¢

x 3

o
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13. 3xhd=(20123) 3 o] 4]

A5Ad A% A3
No. of No.of No.of No.of fused No.of cleaved 4-Cell
COCs MII(94) ENoocytes oocytes(93) embryos(% (%)
32 24(75%) 18 16(90.0) 12(75) 6(37.5)

13900 ERd kst o] ajol AR 4 dEdel e

Al e bl wpa g

& ol 4 16)
75% G702 kAT 1

8% F
S04 1247} wARo R WAEE
2 4-AEI A BEH ol A5Aee
Arhd-AE7] HTE).

6702 37.5%7F A 3-3f

I 47, ol A & ekl RASTATDay 2) R WE 4L A Y 4-A XV BA A4S
a9 A7 ol A(BA) F ddd BA FATESeY, 43 A ANA Ao 4-A%
719 BA FAEE HoFa .
DNA Microtubule Merge
T 48, $F F 4 B W ol A5 3 A4 A3t
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219 F F ALEF WFR GolA(BA) FAREY] TEAE(A )T 0] A L)
P2 e Ao R4 B UE FU98 ¢ Y

EUE 2% Gold5gde Gasty] A% MFLEs} 7247 37 C 2 B/5CY W §HE
I oFeES A7y §94 Aol zb glARIRE (90.0% vs 95.2%; 75% vs 75%), 4AIE7] wjjole]
g&o A= 385 C =AM @A A = }3}(167V vs 62.5%). A7 A3 Aozl AN x| =
Age WA B8R vl BAEl Al 247 2714 ol 9 welsA o 747 ol Asg,

i 14.. Developmental rate of NT embryos on the temperature of incubation.
No. of fused No. of cleaved

No. of EN oocytes 4- Cell (%

oocytes (% embryos (%)
37 °C 9 8 (90.0)* 6 (75.0%)" 1 (16.7)°
385 °C 21 20 (95.2)* 16 (75.0%)" 10 (62.5)"

a(Lutalyse, 1.0mD)E FASIE 2 % 600(1.5mD ¢+ GnRH(ZEFE, 15mD)E W& FAEE 3 484
b ol viH & Fwste] Aldd xS TCM-199 10% FBS (v/v), 0.2 mmol/L sodium
pyruvate, 25 mg/mL gentamycin sulfate, 1 mg/mL follicle-stimulating hormone (Stimufol;
Merial, Lyon, France), 1 mg/mL estradiol-17b and 0.57 mmol/L. cysteine®] $H¥ <A

Hjkelo] &7 385°C incubator(at in an atmosphere of 5% CO* 95% air)oll A 20A] 7F /‘3%7\

S Ak HolAehs AAEEHY] flal WA A F(10712€) el =ARE 195l wslA PGF:
2 PG

]
]

7 F AnEAg 08 £ Aste] bTAEE ANG F AdS g Axde §IA
o §% Al 150V-45us—2Plus®} 220V-15us-2Plu Z71o| Al z+zy 217 9 12718 § 3 A7)

oy ¥

slepelel &7 697 FlFalel WATL FAG Fvks E 159 2o

i 15. Developmental rate of NT embryos.

No. of EN No. of fused No. of cleaved 4= Cell (%

Fusion condition oocytes oocytes (% embryos (%)

150V, 45us, 2plus 21 20 (95.2)* 16 (75.0)* 10 (62.5)*

220V, 15us, 2plus 12 10 (83.3)" 8 (80.0)* 1 (125)°

E 1504 HeEnkel Zo] EAME ol AaAdgs ALkslr] 913 %fﬁz\—ﬁg A7) A= 9]
A7} 150V-45us—2Plus ¥ w7} 220V-15us—2Plus¥ Wy v} g0 dAs A =kal (95.2%

vs 83.3%), HE&olA = 7 A zbol folA Aol7t §lATHTE% vs 80%). Hgh 4M X 7] = 9
o} Wrehg- % 150V-45us-2Plus o] 220v, 15us, 2Plus &7 ¥t} A A #9292 (p<0.05)
o2 EQUTH625% vs 12.5%). A7 A3 dojil FEI AN Y] HAES IA Fr|ghd 2
o EALEO A v A(AAH) F Aoz 747y 2704 o] A3 h(H Soll= 69 7HA
Hj 3Lt ot AM 27 o)A LABHA] ot F3F F 2d Al ]3I A E) AbE HEAFAE T
o vkl G&F1A 4-AE7] block FFAA ¢ FHIAE H3A
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