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Prawn feed 25 2.2 319 33
Domestic oriented faed mills
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Prawn feed 0.0 0.0 000 2.0
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The use of cloning technology to produce exotic beef and dairy cattle
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ABSTRACT

Ear skin of exotic Brahman bull and female dairy catlle were cultured and frozen storage for o

use as donar cells for cloning. Eight biastocysts denved from dairy catte cells were transferred to 4

recipients (2 embryosi/recipient), the pregnancy rate of this group at 60, 180, 200 and 227 days was :

50% (2/4). Fifty six blastocysts derived from Brahman bull cells were transferrad to 36 recipients (1-2.
embryos/recipient), the pregnancy rate of this group at 60 and 180 days was 36.1% (13/36) ahd at
200 ang 220 days was 33.3% (12/36) and 30.9% (11:36). Two recipients camed ciened Brahman y
fetus aberted at day 186 and 209 of pregnant. One pregnant recipient gave naturally birth heatthy-h
ciened calf and another one recipient was gave birth by tesarian section 1o 1 clened calf with romal ”

morphoiogy and died 15 minute after binth. Rest of gregnant recigients wili give birth withie the end of.
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December 2003, DNA microsateilite anatysis of cloned cal® ard danor cells showed the same natem

anct obviously different from recipient.

Koy words: beef and dary catlie cloning
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Table 1 In vitro development of cloned bovine embryos dedved from ear fibrobiasts

Embryos Cleaved 8-cell Motula Blastocyst
Fused (%)
cuftured (%) (%} {3} {%)
464/548 451 393/451 292/451 173/392 125/393
(84.67) (87.14} (64.75) {44.02) (31.30)

27N Tatle 1 nudrdarIMsETy Ry invesideulrauiifirzazuatalada (31.80%) Indipes
FURRTE LU uAY (F3d19A URTATUZ, 2543; Pampai ef al., 2002} LARNATB N AIIRATL AR
Urzdnsnmgrlumsdanssdiasnslifdausesuaalristuluszuondautolniafmiu

470 Table 2 ¥ narradindodaurzuzuaialadaisdnaanesdfueuuiaug uou 8
Fndau Wiaiafu 4 /1 (2 drdeawdn) Wanentrdarias 60 . 180, 200 usy 220 34 50% (2/4) daunis
thadnseuiindaanadduuunimds S1uou 56 fsou Wiadi 36 & (12 Fsewii) Hean
nsstaies 60 ua 180 4u 36.1% (13/36) WRGRsINTsR e 200 uar 220 Fu 33.3% (12/36) use 30.5%
(11/36) Tnefiladnulungud 2 Mufvluiull 186 uar 209 amisdoias Tadmiuddaies 1 CRLELERTE
AnsTIneBeenn 1 FoluTuf 25 maan 2546 Thiminusnita 32.5 An. HarnnudausaR s iunis
Aidein ANATNZ URTIINDITRIIATIATEU DNA microsatailite (Marker TGLA 126) wa3lasiafu @umu%
DUt re s ALLLL ueT R n2 WUt suARuRsanan 2 I DNA sfisusunnismsuazisnsing

-~ B -

¥ ONA 5894951 (Figure 1) uenanlilad<fuin 1 S1idFunisidmineaealuiudl 26 patau 2526
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Table 2 Pregnancy rate after transferreq cionen Bovine ambryss 2 recipients.

Breedof  No. of embryos N of Peegrant at Pregrantar Pregnant 2t Pragnart at

daonor cetl transferrec recipisnts 60 d 180 d 200 4 2204
HF g 4 2 (501%) 2 {50%) 2 (5G%; N 2 150

Brahman 56 36 134036.1%)  130361%) 12(33.3%) t14305%;
Total 64 1y 15(37.5%) 15(37.5%) 14(353°% 13 (32.5%,

Figure 1 DNA microsatellite analysis comparison of recipient (1), Donor celis (2) and cloned calf (3;
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Program

ARB Asian Reproductive Biotechnology

April 12-14, HoChiMinh City Vietnam

Program

Saturday, April 10, 2004

Arrival and check in at Majestic Hotel, HoChiMinh City, Vietnam.

Sunday, April 11, 2004

10:00-12:00  Setup conference room, manipulative microscopy.
14:00-16:00 Meeting of the workshop steering committee

Monday, April 12, 2004

9:00- Registration : ,

10:00-10:15 Welcome and Opening remarks: Prof. Bui Cach Tuyen, Rector of NLU, VIETNAM
and Dr. Teruhiko Wakayama, RIKEN, CDB, JAPAN.

Session I
Session chairs: Dr. Takashi (TAKU) NAGAI
National Institute of Agrobiological Sciences, Tsukuba, JAPAN.
Dr. Trinh Cong THANH
Nong Lam University, HoChiMinh City, VIETNAM.

10:15-10:45 Generation of Cloned Mice and ntES Cells From Somatic Cells
Dr. Teruhiko WAKAYAMA, RIKEN, Center for Developmental Biology, Kobe, JAPAN.

10:45-11:15 Mammalian Qocyte Growth Outside the Ovary
Dr. Takashi MIYANO, Kobe University, Kobe, JAPAN.

11:15-11:45 I CU i e
chnology, Nakhon Ratchasima, THAILAND

APNE Suranaree University of Te

11:45-12:15 Development of Embryo Biotechnology at Vietnam Academy for Sciences

and Technology
Dy, Bui Xuan NGUYEN, Vietnam Academy for Sciences and Technology, Hanoi, VIETNAM

12:15-14:00 Lunch

Session II
Session chairs: Dr. Takashi MIYANO
Kobe University, Kobe, JAPAN
Dr. Nguyen Ngoc TUAN
Nong Lam University, HoChiMinh City, VIETNAM



Program

14:00~ 14:30  Follicle Selection in Porcine Ovaries: Regulation of Granulosa Cell Apoptosis
during Atresia
Dir. Noboru MANABE, Kyoto University, Kyoto, JAPAN
14:30~ 15:00 ICSI in Pigs; Pretreatment of Sperm with Chemicals
Dr. Kazuhiro KIKUCHI, National Institute of Agrobiological Sciences, Tsukuba, JAPAN
15:00~15:30 An Attitude for Science: How to Make a Breakthrough in Difficult
Experiments In Taku’s Case
Dr. Takashi (TAKU) NAGAL, National Institute of Agrobiological Sciences, Tswkuba, JAPAN
15:30-18:00 Demonstration of nuclear transfer and ICSI technique
Research Scientists of RIKEN, CDB, JAPAN
19:30 - 22:30 'Welcome party
Tuesday, April 13, 2004

Session IIT

Session chairs: Dr, Masashi MIYAKE

9:00-9:20

9:20-9:40

9:40-10:00

10:00-10:20

10:20-10:30

Session IV

Kobe University, JAPAN
Dr, Teruhiko WAKAYAMA
RIKEN, Center for Developmental Biology, JAPAN

Overview on Biotechnology Rescarch in Animal Production at NLU, HCMC
Dr. Tran Thi DAN, Nong Lam University, HoChiMinh City, Vietnam

Similar Time Restriction for ICSI and ROSI into Activated Qocytes for

Efficient Offspring Production
Dr. Satoshi KISHIGAMI, RIKEN, Center for Developmental Biology, Kobe, JAPAN

Spindle Morphogenesis and Effects of In Vitro Remodeling of Donor Somatic

Cell on the Developmental Viability in Mouse Cloning
Dr. Nguyen Van THUAN, RIKEN, Center for Developmental Biology, Kobe, JAPAN

The Study of Sex Reverses from Male to Female after the Androgenic Gland
Ablation in Macrobrachium Nipponenese De Haan & the Beginning of the

Stem Cell Technology Research in Vietnam
Dr. Nguyen Mong HUNG, Hanoi University of Science, Hanoi, VIETNAM

Coffee break

Session chairs: Dr. Kazuhire KIKUCHI

10:30 - 10:50

National Institute of Agrobiological Sciences, Tsukuba, JAPAN
Dr. Tran Thi DAN
Nong Lam University, HoChiMinh City, VIETNAM

Early Development of Porcine Parthenrogenetic Diploids in-vitro and
in-vivp
Dr. Masashi MIYAKE, Kobe University, Kobe, JAPAN
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10:50-11:10  Male Germ Cell Transplantation in Mouse
Dr. Hiroshi OHTA, RIKEN, Center for Developmental Biology, Kobe, JAPAN

11:10-11:30  Regulation of Chromosome Condensation and Decondensation by the Change

in Histone H3 (Ser10) Phosphorylation in Pig Oocytes
Ms. Bui Hong THUY, Ph.D student, Kobe University, Kobe, JAPAN

11:30-11:50 In Vitro Production of Porcine Embryos: Utility of a Novel Chemically Defined
Medium
Dr. Koji YOSHIOKA, National Institute of Animal Health, Tsukuba, JAPAN

12:00 - 13:40 Lunch

Session V
Session chairs: Dr. Takashi (TAKU) NAGAI
Natlonallnstltute of Agroblologlcal Sciences, Tsukuba, JAPAN

Suranaree Umvermtyof Technology, THAILAND

13:40 - 14:00 The Results of Bovine in vitro Fertlllzatlon Research at National Institute of

Animal Husbandry
Dr. Nguyen Van LY, National Institute of Animal Husbandry Hanoi, VIETNAM

14:00 - 14:20 The Control Mechanism of Genomic Imprinting Important for Mammalian

Development
Dr. Takafusa HIKICHI, RIKEN, Center for Developmental Biology, Kobe, JAPAN

14:20 — 14:40  Fertilizability and Developmental Ability of Mouse Artificial Giant Oocyte
Ms. Sayaka WAKAYAMA, Ph.D student, Kobe University, Kobe, JAPAN

14:40-14:55 Coffee break

Session VI
Session chairs: Dr. Noboru MANABE
Kyoto University, Kyoto, JAPAN
Dr. Nguyen Yan THUAN
RIKEN, CDB, Kobe, JAPAN

14:55-15:10  Cloning of Leo ard ca embryos using enucleated domestic cat oocytes
o W Suranaree University of Technology, Nakhon Ratchasima,

15:10 - 15:25  In Vitro Development of Cloned Swamp Buffalo Embryes Derived from

Vltnﬁed Matured Ooc es
S ‘Suranaree University of Technology, Nakhon Ratchasima,

15:25—15:40 Fertilization of GV-Enucleated and Maturated Pig Qocytes
Ms. Sugako OGUSHI, Ph.D student, Kobe University, Kobe, JAPAN

15:40-15:55 Coffee break



Program

Session VII
Session chair: Dr. Bui Xuan NGUYEN
Vietnam Institute of Science, Hanoi, VIETNAM
Dr. Satoshi KISHIGAMI
RIKEN, Center for Developmental Biology, JAPAN

15:55—-16:10 The Effect of Ficoll in Vitrification Solution and Hatching Status of Cloned

Bovine Blastocysts on the Survival Rate after Vitrification by Using Cryotop
- - o WY, Suranaree University of Technology, Nakhon Ratchasima,

POTHAILA
16:10 - 16:25 Determination of optimal conditions for parthenogenetic activation and

subsequent development of rat oocytes in vitre
Mr. Eiji MIZUTANIL, PhD student, Tohoku University, Sendai, JAPAN

16:25 - 16:40 In Vitro Development of Embryos Cloned from Primordial Germ Cells in Mice
Ms. Hiromi MIKI, Bioresource Center, RIKEN, Trukuba, JAPAN.

16:40-16:55 Closing remarks
Prof. Bui Cach TUYEN , Nong Lam University, Ho Chi Minh city, VIETNAM
Dr. Takashi (TAKU) NAGALI, Natlonal Institute of Agrobiological Sciences,
JAPAN

19:30-22:30 Closing party
Wednesday, April 14, 2004

9:30-11:30 The meeting of Workshop Committee

Members of the RIKEN-CDB, Kobe University, National Institute of Agrobiological Sciences,
Kyoto University, Suranaree University of Technology-Thailand, and Nong Lam University will meet
to discuss the planning of the 2005 Reproductive Biotechnology meeting.

April 15 - 16, 2004

Study trip to Hue University
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Introduction
The birth of Dolly, a cloned sheep from adult somatic cell stimulated scientists
worldwide conducting research in somatic cell nuclear transfer (SCNT) and led to the birth of
live offspring in several species. The ultimate goals of research in SCNT are to develop a
procedure to propagate valuable genotypes, create genetic modification animals for
pharmaceutical protein production, and produce organs for xenotransplantation. This review
will show the recent data on bovine and swamp buffalo SCNT in Thailand.

Bovine

The first SCNT calves were produced from fetal fibroblasts (Cibelli et al., 1998) and
adult oviduct epithelial and granulosa cells (Kato et al., 1998). In Thailand, several attempts
had been made to produce SCNT embryos, and subsequent transfer of embryos derived from
the adult ear fibroblasts of female Brangus breed (SK29) led to the first live calf being born
on 6 March 2000, named “Ing”. The result of DNA microsatellite analysis (Bovine paternity
primers: MGTG4B, TGLAS3, TGLA73, TGLA122, TGLA126) showed that Ing is the clone
of SK29. The second live calf was born on 3 April 2001, named “Nicol” which derived from
ear fibroblasts of female Brahman breed (Parnpai et al., 2000a, 2000b, 2002). The valuable
genetics of beef and dairy cattle are interesting features to be propagated by SCNT
technology. Recently, seven live cloned calves were produced from SCNT of male Brahman
breed (Parnpai et al., 2004) as showed in Table 1 and 2. Additionally, Saikhun et al (2000)
showed that SCNT using fetal fibroblasts, adult fibroblasts and cumulus cells could develop
to blastocysts and pregnancy could be established. However, there is no report of a live calf
being born. As Wilmut et al. (1997) proposed that differentiated cells are successfully
reprogrammed only if they are in a quiescent stage (GO) by serum starvation before being
used for SCNT. Parnpai et al. (2000a) reported that the proportions of SCNT blastocysts were
not different when either cycling or quiescent ear fibroblasts were used as donor cells (Table
3). In contrast, Hill et al. (1999) and Zakhartchenko et al. (1999) demonstrated that quiescent
fetal fibroblasts gave higher blastocyst rate than non-quiescent fetal fibroblasts. Bovine
blastocysts produced by SCNT have mechanical slits in their zonae pellucidae, and therefore
initiate hatching earlier than the non-manipulated embryos. Laowtammathron et al. (2004)
reported that SCNT bovine blastocysts regardless of their hatching stages, were relatively
resistant to cryopreservation by vitrification.

Table 1 Pregnancy rate after transferred cloned Brahman cattle embryos to recipients.

(Parnpai et al., 2004)
No. of No. Pregnant Pregnant Pregnant Pregnant Pregnant Pregnanmt  Calving
recipients embryos/recipient at60d at 180 d at200d at220d at240d at 260 d

39 1.6 14(36%) 14¢36%) 13(33%) 12(31%) 11(28%) 10{26%) 10 (26%)




Table 2 Pregnancy outcome of cloned Brahman calves (Parnpai et al. 2004).

Recipient Date of Gestation Born Type of Birth Life span
no. birth days alive/dead  delivery  Weight (kg)

CB 13 25 Oct 2003 276 Alive Vaginal 325 Still alive

CB 17 26 Oct 2003 281 Dead Cacsarean 455 15 min after birth

BG 24 25 Nov 2003 276 Alive Vaginal 45.0 Still alive

BG 47 30 Nov 2003 281 Alive Vaginal 445 Still alive

CB 52 11 Dec 2003 281 Dead Vaginal 44.0 20 h after birth

CB 69 12 Dec 2003 272 Dead Vaginal 1.0 5 min after birth
250 15 min after birth

CB23 24 Dec 2003 283 Alive Vaginal 46.0 Still alive

CB20 28 Dec 2003 290 Alive Vaginal 40.0 Still alive

CB 30 5 Jan 2004 292 Alive Vaginal 42.5 Still alive

CBS5 7 Jan 2004 286 Alive Vaginal 38.0 Still alive

Table 3 In vitro development of cloned bovine embryos derived from cycling and quiescent
adult ear fibroblasts after different activation treatments. (Parnpai et al., 2000a)

Yo Activation Fused Cleaved 8-Cell Mor. Blast.
FCS treatments (%) (%) (%) (%) (%)
10 EtOH + CH-CD 98/111 90/97 71/90 (73) 52/90 48/90 (49)°
(88) (92) (53)
10 CH-CD 98/106 85/92 60/92 (65) 42/92 33/92 (35
(52) (92) (45)
0.5 EtQH + CH-CD 93/102 86/92 64/92 (69) 49/92 43/92 (46)™
o1 (93) {53)
0.5 CH-CD 95/105 85/93 59/93 {63) 41/93 32/93 (34)°
(90) (61 43)

FP<00]; “P<005(ANOVA)

Buffaloes

Although buffaloes are important animal for beef and milk production, there are no
reports of a SCNT calf being born in this species. SCNT in swamp buffalo was first reported
by Parnpai et al. (1999) which shown that fetal fibroblasts could be used as donor cells to
produce SCNT blastocysts. Parnpai et al. (2000c) showed that fetal fibroblasts and granulosa
cells had the same ability to be reprogrammed in enucleated oocytes. Parnpai et al. (2002) had
attempted to test the SCNT efficiency in bovine and swamp buffalo using fetal fibroblasts, ear
fibroblasts and granulosa cells. This experiment demonstrated that all three cell types had the
same ability to produce SCNT blastocysts within species and the SCNT blastocyst rates in
bovine were significantly higher than those in swamp buffalo (Table 4). The activation
protocols are one of the major steps to achieve the high success rate in producing SCNT
embryos. The activation of reconstructed swamp buffalo embryos with 7% ethanol followed
by culture in the combination of 6-DMAP, cycloheximide (CHX) and cytochalasin D (CD)
gave higher morulae and blastocysts yield than culture in 6-DMAP+CD or CHX+CD (Parnpai
and Tasripoo, 2003). Kitiyanant et al. (2003) reported that parthenogenetic development to
blastocyst stage of buffalo oocytes activated by ethanol or calcium ionophore combined with
6-DMAP was higher than that activated by electrical pulses. The SCNT blastocysts derived
from quiescent donor cells showed significantly higher telomerase activity than those derived
from non-quiescent donor cells (Saikhun et al., 2003). Several studies have shown that oocyte
cytoplasm from bovines, rabbits and sheep can support early development of embryos



produced by SCNT (Chen et al., 2002, Dominko et al.,, 1999; White et al,, 1999; Lanza et al,,
2000). Recently, there have been successes in cloning gaur (Lanza et al., 2000), mouflon (Loi
et al, 2001) and banteng (http://www.biomedcentral com/news/20030411/03). In Thailand,
blastocysts were successfully produced by interspecies SCNT between swamp buffalos and
bovines (Kittivanan et al., 2001; Saikhun et al., 2002; Sophon et al., 2002). Parnpai et al
(2001) reported that SCNT swamp buffalo morulae had high developmental rates after
vitrified by solid-surface vitrification method as previously developed by Dinnyes et al
(2000).

Table 4 In vitro development of cloned bovine and swamp buffalo embryos derived from
fetal fibroblasts, ear fibroblasts and granulosa cells. (From Parnpai et al., 2002)

Species  Donor cells Fused Embryo Cleave 8-cell Mor Blast

5 d
types (%) culture (%) (%) (%0) (%0)
d
Fetal 91/102 (89) 91 80 (88) 59(65) 40 (44)* 36 (40)
fibroblasts
Bovine Ear 94/103 (1) 94 82 (87) 60(64) 42 (45 37(39)°
fibroblasts
Granulosa  91/101 (90) 91 81(89) 58(64) 41(45)" 37(41)
cells
Swamp Fetal 89/101 (88) 89 76 (85) S54(61) 23(26) 17(19)
fibroblasts b b
buffalo Ear 87/100 (87) 87 73 (84) 52(60) 21(24) 18(21)
fibroblasts b b
Granulosa  90/103 (87) 87 76 (87) 54 (62) 22(25) 19(22)
cells b b
% P <0.01 (Chi square)
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