Reprod Dev Biol 34(3) : 127-134 (2010) 127

Sct20I= XM= MM SH01Al HIOIR! MQ| &Y X M= SH 4 Adt

Aegd? . A3l AL w2123 wkg el st 223 L BAAE? . 9 .
Zledzt . o)A’ . EAS L ubge A

T EATA, AFHE 27 EATAL, AFDta, AFSEAN = AL, FURAAL AN Y

In Vitro Development of Somatic Cell Nuclear Transfer Embryo Treated
with Flavonoid and Production of Cloned Jeju Black Cattle

Eun Young Kim"?, Yeon Ok Kim', Jaec Youn Kim", Min Jee Park'*’, Hyo Young Park'”?,
Young Joon Han2’3, Seong Ho Munz, Chang Eon Oh2, Young Hoon Kim4,
Sung Soo Lee’, Moon Suck Ko’ and Se Pill Park">>'

'Mirae Biotech, Seoul 143-854, Korea, ZJeju National University Stem Cell Research Center, Seoul 143-854, Korea,
3Jeju National University, Jeju 690-756, Korea,
4Jeju Special Self-Governing Province, Institue for Livestock Promotion, Jeju 690-180, Korea
*National Institute of Subtropical Agriculture, Jeju 690-150, Korea

ABSTRACT

This study was to investigate the effect of flavonoid treatment on in vitro development of bovine somatic cell
nuclear transfer (SCNT) embryos, and their pregnancy and delivery rate after embryo transfer into recipient. In
experiment 1, to optimize the flavonoid concentration, parthenogenetic day 2 (= 2-cell) embryos were cultured in
0 (control), 1, 10 and 20 pM flavonoid for 6 days. In the results, in vitro development rate was the highest in 10
M flavonoid group (57.1%) among treatment groups (control, 49.5%; 1 UM, 54.2%; 20 pM, 37.5%), and numbers
of total and ICM cells were significantly (p<0.05) higher in 10 1M flavonoid group than other groups. We found
that 10 pM flavonoid treatment can significantly (p<0.05) decrease the apoptotic index and derive high expression
of anti-oxidant, anti-apoptotic, cell growth and development marker genes such as Mn-SOD, Survivin, Bax inhibi-
tor, Glut-5, In-tau, compared to control group. In experiment 2, to produce the cloned Jeju Black Cattle, beef quality
index grade 1 bull somatic cells were transferred into enucleated bovine MII oocytes and reconstructed embryos
were cultured in 10 pM flavonoid added medium. When the in vitro produced day 7 or 8 SCNT blastocysts were
transferred into a number of recipients, 10 M flavonoid treatment group presented higher pregnancy rate (10.2%,
6/59) than control group (5.9%, 2/34). Total three cloned Jeju Black calves were born. Also, two cloned calves in
10 pM flavonoid group were born and both were all healthy at present, while the one cloned calf born in control
group was dead one month after birth. In addition, when the result of short tandem repeat marker analysis of
each cloned calf was investigated, microsatellite loci of 11 numbers matched genotype between donor cell and
cloned calf tissue. These results demonstrated that the flavonoid addition in culture medium may have beneficial
effects on in vitro and in vivo developmental capacity of SCNT embryos and pregnancy rate.
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Table 1. Primer sequences and cycling condifions used in real-
time PCR

s
rlo
of,

off

Genes Primer sequence (5'~3') A]jnﬂ;a- Pr;(zi;mt
termp.

DA f{fﬂgg‘fgfm@gﬁ%ﬁgﬁ 56T 201 bp
Sox P oA TIACACTOTSCIGA 56T 247 bp
Caspase3 EEEA&?GQI'GC&?%@G 50T 359 bp
e A
Bax RAGCCGCTCTOCAAGOAAGTC.  56C 400 bp
Bax inhibitor T OCTUISGACTICTOCATT 56t a7 bp
Glut5 i?ﬁ?ﬁ%&% 60C 292 bP
Interferontau Eﬁ%ﬁ%ﬁ% 55T 356 bp
5

F Gk @4, 10 pM A3} v aste] 1 uM
M FAR Beg-S Ve vhd 20 pM A
O 3HA W WEEE YERIALL E3L olF %
T AES FRAIME E2F, 1 pMIF 20 M
o] FAEF} R NEAFE 8 21ol7) 9IS
g 7 10 pM AZTY S2AESFS R ARFFE o
273 OE AT vlF f-9H o 2(p<0.05) A YE
5t THTable 29} Fig. 1). W&, Ad22&3) QXS ZA}
AHE vge R FeRkolE e HH BEEE 10 ¢
ME A=k

i

BRI A )
M 2o 4
Jo

M o

200 um

Fig. 1. In vitro development of bovine parthenogenetic day 8
blastocysts and differential stained inner cell mass and trophec-
toderm cells. A-a; control group, Bb; 10 uM flavonoid treatment

group.
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Table 2. Effect of flavonoid treatment on in vitro development of bovine parthenogenetic embryos

No.(%)* of embryos developed to

Flavonoid No. of total cells
treatment (nM) Day 2 Day 4 Day 6 Day 8 acmy
22~4 cell 24~8 cell 2morula =>blastocysts
b 112.3+13.7°
0 107 98 (91.5) 89 (83.1) 53 (49.5) (293425
a 117.0+14.2°
1 103 91 (88.3) 75 (72.8) 56 (54.2) (343:7.6)°
2 139.249.0°
10 112 105 (93.7) 98 (87.5) 64 (57.1) (47.8:7.8)°
b 133.2410.5%
20 112 102 (91.0) 9% (85.7) 42 (37.5) (2684110

* (p<0.05)*".
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Fig. 2. Fluorescence microscopy images of nuclei of bovine par-
thenogentic day 8 blastocysts by TUNEL staining, (A) Control
group; (B) 10 uM flavonoid treatment group; Green: fragmented
DNA, red: chromatin. The total cell number of cells (C) and apo-
ptotic index (D) of bovine day 8 blastocysts cells. Star indicate sta-
tistically significant differences between two groups (p<0.05).
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Fig. 3. Relative abundance of oxidant, apoptotic and growth m-
RNA expression in control or 10 uM flavonoid treated bovine par-
thenogenetic day 8 blastocysts. Significant differences are indica-
ted by *(p<0.05). Values are meantSEM of three separate experi-
ments.
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2
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1071€4 dz2TdA e 27 T 1577 By, 4%
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21 670l ks 3, U R] 257l 4] 257-9] EA| (3 )7F
Eo]142009. 3. 11(AA] AIF; 28kg, BKO01-10, Fig. 4)3%
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Table 4. Jeju Black Cattle SCNT embryo transfer and their preg-
nancy

No. of

Mool oot Mol e
(1M) S”nrl;‘t’l%::e Pregnancy - calf calf
0 34 2 ( 59%) 1 -
10 59 6 (102%) 2 2
* p<0.05.

Table 3. Effect of flavonoid treatment on in vitro development of Jeju Black Cattle SCNT embryo

No.(%)* of embryos developed to

Flavonoid No. of total cells
treatment ( 1 M) Day 2 Day 4 Day 6 Day 8 (ICMy*
=2~4 cells 24~8 cells =morula =blastocysts
135.66.3
0 119 82 (689) 69 (57.9) 31 (26.0) (35.6:69)
164.3+13.5°
10 114 80 (70.1) 59 (51.7) 35 (30.7) (500:5.8

* (p<0.05)*",
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Fig. 4. Breeding bull provided somatic cell {eft, BK 01-10) and
five month old somatic cell nuclear transfer Jeju Black Cattle
male calf “Heuk Young Dolee” (Aug 31, 2009).
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Fig. 5. STR (short tandem repeat) profile investigated full DNA fingerprint of cloned calf {Heuk Young Dolee, BK01-10), somatic cell

and surrogate mother using STR marker.
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