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Abstract

This project was divided into 3 experiments. In Experiment 1, the objective was to
examined the efficiency of cloning American Brahman bull using ear fibroblast as donor cell and
tested the pregnancy and calving rates after transferred cloned embryos to recipients. The fusion
and blastocyst rates were 84.7 and 31.8 %, respectively. Sixty two cloned hatching blastocysts
were transferred to 39 recipients resulting 14 (36%) recipients pregnant at 60 days. Four
reciptents aborted 4 fetuses during 200-240 days of pregnant. Ten recipients (26%) gave birth to
11 calves (1 twin calves), 4 calves died soon after birth whereas another 7 calves survived and
had normal development after birth.‘The DNA microsatellite analysis showed that cloned calves

and donor cells were the same pattern and obviousty different from recipients. In conclusion, car



fibroblasts of American Brahman bull can be reprograﬁmed after cloning and produced high rate
of lve calves born,

Expcriment 2, the objective of this stu&y was to determined whether the hatching stage of
cattle cloned blastocysts affected cryosurvival after vitrification, and whether addition of linoleic
acid-albumin (LAA) to the IVC medium and Ficoll to the vitrification solution improves
cryosurvival. Ear fibroblasts of female Holstein Friesian (HF) were used as donor cell. Fused
couplets were activated with ethanol and cycloheximide-cytochalasin D (day 0), and were -
allowed to develop in mSOFaa medium presence of 0.3% BSA or 0.1% LAA + 0.2% BSA.
Hatching blastocysts were harvested at day 7.0, and classified into one of three categories,
according to the ratio of extruding embryonics diameter from zona to embryonic diameter inside
thel zona. The blastocysts were vitrified in 20% dimethylsulfoxide {DMSQ) + 20% ethylene
glycol (EG) + 0.5 M sucrose, with or without 10% Ficoll in TCM199 +20% FBS, using Cryotop
as a cryodevice. The post-thaw survival of the blastocysts was assessed by in vitro culture for 24
h. When the LAA-supplemented TVC medium and the Ficoll-free vitrification solution were used,
cryosurvival of the early-hatching blastocysts (77%) was not different from those of middle- and
late-hatching blastocysts (74 and 80%, respective). Inclusion of Ficoll in the vitrification solution
did not improve the cryosurvival of cloned blastocysts (54 to 68%). Early hatching SCNT
blastocysts produced in the absence of LAA were sensitive to vitrification procedure
{cryosurvival 56%; p < 0.05 versus 80% in the late-hatching blastocysts). The full-term
developmental potentiél of cloned blastocysts was proven only in the non-vitrified control group.
In conclusion, bovine cloned blastocysts, regardless of their hatching stage, were relatively
resistant to vitrification by the ultra-rapid cooling procedure when the blastocysts were produced
in the presence of LAA.

Experiment 3, The objective of this study was to compare the effects of concentration of
EG and DMSO in the vitrification solution on the survival rate of cloned bovine blastocysts
vitrified by micro-drop technique. Ear fibroblasts of female HF were used as donor celi. The
embryos were cultured in mSOFaa medium + 0.3% BSA for 7 days. Cloned blastocysts at
middle- and late-hatching were vitrified in VS33 (16.5% EG + 16.5% DMSO) or V835 (17.5%
EG + 17.5% DMSOQ) using micro-drop tcchnique. Embryos were warmed by directly placed
micro-drop into 0.6 M sucrose at 38° C for 5 min and washed in 0.4 , 0.2 and 0 M sucrose for 5
min in each step at at 38° C. The post-thaw survival of the blastocysts was assessed by in vitro

culture fdr 24 h and differential stained with 75 pg/mL propidium iodide + 100 pg/mL Hoechst



33258. The cryosurvival of blastocysts after culturcd- of V833 (86%) were slightly lower than
V835 (94%). Cell numbers of vitrified blastocysts were 130450 and 128430 in V833 and VS35,
respectively. The pregnancy rate at days 60 of fresh and vitrified embryos were 15.8 and 11.8 %,
respectively. Only pregnant recipients from fresh embryos gave birth to live calves. In conclusion,
bovine cloned blastocysts were successfully vitrified by using micro-drop technique in V833 and

VS35,



