


 



 A gene is the functional and physical unit of 
heredity passed from parent to offspring 

 Genes are pieces of DNA, and most genes contain 
the information for making a specific protein 

 The DNA of eukaryotic organisms contain:  

 Exons are expressed regions of DNA that are 
translated into protein.  

 Introns are intervening regions that are not 
translated into protein. The function of introns 
is not yet known. 
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   DNA IS INFORMATION… 
analogy 



 Mitochondria is a membrane-enclosed 
organelle found in most eukaryotic cells. 
These organelles range from 1–
10 micrometers (μm) in size.  

 Mitochondria  generate most of the 
cell's supply of adenosine triphosphate 
(ATP).  

 Mitochondria are involved in a range of 
other processes, such as signaling, 
cellular differentiation, cell death, as well 
as the control of the cell cycle and cell 
growth. 

 Mitochondria have been implicated in 
several human diseases, including 
mental disorders,cardiac dysfunction, 
and may play a role in the aging process. 

 Mitochondria has its own DNA 



 are among the estimated 20,000 to 25,000 total genes in 
the human genome.  

 

 contains 37 genes, all of which are essential for normal 
mitochondrial function.  

 13 genes provide instructions for making enzymes 
involved in oxidative phosphorylation.  

 24 genes provide instructions for making molecules 
called transfer RNAs (tRNAs) and ribosomal RNAs 
(rRNAs).  



Figure 6-21  Molecular Biology of the Cell (© Garland Science 2008) 

FROM GENE TO PROTEIN 



 Metabolos (Greek) = Change 

 Sum of all the chemical reactions that 
convert nutrients (fats, cabohydrates and 
proteins that we eat as food) into energy and 
complex molecules requires for living 
systems, by enzymatic reactions helped by 
minerals and vitamins. 



Exergonic = catabolism 
Endergonic = anabolism 

 

Murray RK, Bender DA, Botham KM, Kennely PJ, Rodwell VW and Weil PA. Harper’s 
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Breakdown of larger 
molecules, commonly 
involving oxidative 
reaction; producing 
reducing equivalent and 
mainly via the respiratory 
chain (ATP) 

Murray RK, Bender DA, Botham KM, Kennely PJ, Rodwell VW and Weil PA. Harper’s 
Illustrated Biochemistry 29th ed. McGraw Hill Comp. 
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 Misleading terms 

 All amino acids are 
essential to ensure 
health 

 The revised terms: 

 Nutritionally essential 
(need to be present in 
the diet) and 
nutritionally non-
essential  

Murray RK, Bender DA, Botham KM, Kennely PJ, Rodwell VW and Weil PA. Harper’s 
Illustrated Biochemistry 29th ed. McGraw Hill Comp. 



Phenylalanine hydroxylase reaction. Two distinc enzymatic activities are 
involved. Activity II catalyzes reduction of dihydrobiopterin by NADPH, 
and activity I the reduction of O2 to H2O and of phenylalanine to 
tyrosine. 

Murray RK, Bender DA, Botham KM, Kennely PJ, Rodwell VW and Weil PA. Harper’s 
Illustrated Biochemistry 29th ed. McGraw Hill Comp. 



 

Alkaptonuria 



 1902 Sir Archibald Garrod’s description of 
alkaptonuria  as the first disorder in humans with 
mendelian autosomal recessive inheritance 

 

 1908 He coined the term “inborn error of 
metabolism” and proposed that alkaptonuria results 
from accumulation of tyrosine-degradation product: 

a. Urine darkening 

b. Ochronosis  

c. Arthritis and joint destruction 

d. Cardiac valves abnormality 





Kyphosis and narrowing of the disk space followed by disk 
calcification and fusion of the disk allow lost height 





 

S Durgaprasad Hegde et al. Alkaptonuric Arthropathy with Periprosthetic Fracture: A Case 
Report. 2014 

Urine immediately on 
voiding (left) and 
conversion to brownish 
black color on long 
standing (right) 

Photograph of ear showing black 
pigment deposition in cartilage with 
bony hard pinna 





 



 1934 Asbjorn Folling discovered 
PKU 

 Severe mental retardation in 2 
young children, seizure in 50% 
cases, growth failure, 
behavioural problems 

 Autosomal recessive. 

 

 



 



Diaper test to screen young infants (< 2 months) 
with PKU. Adding a drop of clear yellow 10% 
aqueous ferric chloride solution to a wet diaper 
allows immediate appearance of green spot. 

Mousy odour of urine 

Immediate dark green color 
appeared that faded within a 
few minutes when a few drops 
of 10% aqueous FeCl3 sol was 
added to urine  



This target is an easy way to visualize the foods allowed on the diet for PKU. The 
PHE-free formula is the centre of the target. As the foods get farther away from the 
bull's-eye they are higher in phenylalanine. The foods outside the target are not 
allowed on the low-phenylalanine meal plan at all. 

1953 Horst Bickel was responsable 
for discovering the first dietary 
therapy for PKU 





 Contrast—untreated 
and treated 
phenylketonurics.  

 

 The 11-year-old boy 
is severely retarded, 
whereas his 2.5 y.o 
sister, diagnosed in 
early infancy and 
promptly treated 
with the mind-
saving diet, is 
normal 



 John Kaline Engstorm Classical 
PKU at birth 

 Of 464 students in his senior 
class, John has been “numbe one” 
in his academic standing since his 
freshman year 

 No limits to what early- and well-
treated young people with PKU 
can accomplish in their lives 





Murray RK, Bender DA, Botham KM, Kennely PJ, Rodwell VW and Weil PA. Harper’s 
Illustrated Biochemistry 29th ed. McGraw Hill Comp. 





 Leptin, the product of the ob gene is single-chain 
proteohormone that is thought to play a key role in the 
regulation of body weight  

 Leptin = “leptos” (Greek) = thin 

 Produced by differentiated adipocytes and in other 
tissues: fundus of the stomach, the skeletal muscle, 
the liver, and the placenta 

 Leptin acts on the central nervous system, in particular 
the hypothalamus  suppressing food intake and 
stimulating energy expenditure  





Rising or falling Leptin : 

 Through hypothalamus 
influence appetite, energy 
expenditure and 
neuroendocrine 

  Through peripheral sites 
to influence immune 
system 

 Leptin ↓: signal of 
starvation 





 POMC: 
Propiomelanocortin 

 MSH: -
melanocyte-
stimulating 
hormone 

 PC-1: proenzyme 
convertase 

 AgRp: Agouti-
related peptide 

 

Mutation in this point can cause 
obesity 

Have inhibition effect 



 Ghrelin is peptide hormone that potently stimulates 
release of GH from the anterior pituitary 

 Ghrelin has significant effects on appetite and energy 
balance 

 Ghrelin = Ghre = Grow 

 Ghrelin stimulates food intake 





 Hypotonia, obesity, small hands and feet, mild intellectual 
dissability, hypogonadism 

 Etiology: a loss of expression of the paternally expressed 
genes on chromosome 15q11.2-q13. 

Hypotonia 

Labial Hypoplasia 

Obesity 
Small hand and feet 



 Essential water soluble vitamin  

 Synthetic form: Folic acid 

 Essential for DNA synthesis and maintenance 

 Supplements of 400 µg/day begun before conception 
result is significant reduction in the incidence of spina 
bifida and other neural tube defects 

 Folate fortification is mandatory in many counties 
(Indonesia ??) 

 



Spina Bifida 

Meningoencephalocele 





 






