
genetic engineering techniques to be too much of a 
hassle to continue without proper study because of the 
potential health risks they pose to crops. However, it 
is widely agreed that these sacrifices are necessary for 
advancement in agricultural biotechnology as well as 
the general benefit of our health and society as a whole. 
	 About 282 million acres of land in 23 nations 
have been devoted to genetically modified crops, 
and with this advantage researchers have a greater 
opportunity to develop crops that can resist drought and 
thrive in poor soil. The resulting increase in produce 
will not only benefit farmers, but also the consumers 
at grocery stores buying these health-enriched foods. 
	 Developers of the purple tomato reported 
that this enhanced produce may actually help reduce 
the recommended number of servings of fruit and 
vegetable consumption per day from five to one, which 
is an impressive feat seeing how it is often difficult to 
fit even two or three fruits and vegetables into our daily 
diet. Researchers are genetically modifying many other 
food staples in our daily diets - such as rice, bananas, 
and vegetable oil - to provide higher levels of healthful 
omega-3 fatty acids. Foods with increased levels of 
iron, zinc, and vitamin A have also been researched and 
experimented with, with hopes of entering production 
and then being stocked for sales at the nearest grocery 
store. This means that nutrient boosts found in 
expensive vitamins and other dietary supplements may 
soon be found in everyday foods, which in turn will 
make better nutrition more accessible to all consumers 
and will allow for more frequent consumption.
	 Purple pizzas, purple tomato sauce, purple 
ketchup, purple tomato soup, and BLPT (bacon, lettuce, 
and purple tomato) sandwiches could very well be 
integrated into health conscious cuisine in the future; so 
get ready for the future because it is bright – and it is purple. 
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THE

s the demand for health beneficial super 
foods is on the rise, researchers in the 

agricultural biotechnology field are working 
tirelessly to make significant leeway in the 
production of genetically altered produce. A new 
age of anti-oxidant enriched tomatoes developed 
by researchers at the British government-sponsored 
John Innes Center has sparked consumer attention 
and has marked the dawn of the purple tomato. 
Researchers speculate that since these tomatoes 
are enriched with high levels of anthocyanins – 
anti-oxidants proven to eliminate harmful oxygen 
molecules and free radicals in the body – they 
may reduce the risk of heart disease and cancer. 
	 The development of tomatoes with a boost 
of anthocyanin provided by snapdragons proves 
to be a small but promising step for genetically 
modified foods, but critics argue that these genetic 
changes are faring to be much more difficult than the 
industry expected. Those skeptical of this genetic 
experimentation fear that too much time, money, 
and space is being put into this “project”. Genetic 
enhancement often requires the introduction of two 
or more new genes into the original plant or the 
insertion of a “transcription factor” that controls the 
activity of the genes, like it does for the growth of 
purple tomatoes. Many critics consider these current
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Hypothesis
The early development of the hearts of knockout neonatal mice should be 
significantly affected due to the overexpression of the thyroid hormone as 
well as vitamin A. 
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DISCUSSION
	 Results might not be enough to make a solid 
conclusion because of an insufficient number of trials 
were performed. However, results seem to indicate that 
removal of the SMRT gene has a significant negative 
effect on the development of neonatal mice’s hearts.
	 Based on the electrocardiogram (EKG) 
results, the general shapes of the EKG diagrams of 
the Heterozygous (Het) group mice and the Wild type 
(WT) group mice were very similar. The averages of P 
wave, PR interval (from the beginning of the P wave 
to the beginning of the QRS complex), QRS complex, 
Q, R and S waves (if present) as well as the J point, 
and T wave from these two groups of mice displayed 
differed only by 1 or less for all the waves and 
intervals values except for P_on (1.421 difference), 
Q_on (2.3649 difference), J (4.523115 difference), 
and the QT interval (4.3517 interval).  However, when 
compared with Knockout mice (KO), both the shapes 
of the EKG diagrams and the values of waves and 
intervals showed significant difference.  KO Mouse 
#8 did not even have a measurable P_on, P_max, 
P_off, PR ,or Q_on value, which are all supposed to 
be present in a normal heart beat. This indicated that 
the mouse has heart dysfunctions, a condition where 
there is abnormal electrical activity in the heart which 
may lead to cardiac arrest and sudden death.  Although 
some of the averages of the waves and wave interval 
values from KO group of mice were relatively similar 
to that of the average of WT and Het group of mice, 
the standard deviation value in the KO mice was much 
bigger (range from 11 to 40 in KO group mice, and 4 

to 12 and 3-13 in WT group mice and Het group mice 
respectively), suggesting that the waves and wave 
interval values in the KO group were dramatically 
different from mouse to mouse. For example, in the 
KO group, mouse #5 had an 8.5 P_on value which 
much lower than the normal average whereas mouse 
#12 had a 24.8 P_on value which is much higher than 
the normal average. This is perhaps due to the over 
corrections or compensations of insufficient repression 
of thyroid hormone function through other pathways. 
Since all 3 KO mice demonstrated abnormal electrical 
activity in the heart, data proposed that SMRT may play 
a significant role in the development and functions of 
the heart in neonatal mice. However, only 3 KO mice 
were tested, therefore the results were not sufficient to 
fully support the hypothesis. For the same conditions, 
compared to the WT group and Het group mice, KO 
group mice also showed lower weight, decreased 
glucose levels, and slightly higher lactate acid levels.
	 During the course of experimentation, several 
assumptions were made. First, it was assumed that 
different genetic makeup had an insignificant affect 
on neonatal heart development and functions in 
comparison to the presence or lack of the SMRT gene. 
Since mice from 3 different litters of mice were tested, 
there would have been differences in other genes, not 
only SMRT. Even for mice born in the same litter, 
there should be some differences in their genetic 
makeup, which could also contribute to differences 
in the electrical activity of the mice’s hearts as well 
as glucose, lactate and weight. Additionally, different 

ABSTRACT
Nuclear hormone receptors can repress transcription through their interaction with corepressor complexes, such as 
silencing mediator of retinoid acid and thyroid hormone receptor (SMRT). SMRT is a corepressor that associates with 
vitamin A and thyroid hormone receptors. SMRT’s silencing ability can result in a condensed chromatin state that 
is inhibitory to transcription. Therefore, it is important in regulating thyroid hormone actions such as metabolism, 
development and differentiation of all cells of the human body. In this study, the effect of SMRT in neonatal mice 
development using genetically engineered mice whose SMRT gene had been turn off through a gene knockout was 
analyzed. Based on the data collected, it was found that SRMT seems to play some role in the regulation of thyroid 
actions, most notably the electrical activity of the heart. 
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