DNA – Deoxyribonucleic Acid

“And the LORD God formed man [of] the dust of the ground, and breathed into his nostrils the breath of life; and man became a living being.”  

Gen 2:7

· DNA is the set of genetic instructions that takes the chemicals that make up life and arranges them in the right way to produce a living system.

· DNA is a molecule; atoms are the smallest chemical units of matter → two or more atoms linked together make a molecule; table salt, water, sugar all made of molecules which are made of atoms; DNA made of millions of atoms

· In living organisms DNA does not usually exist as a single molecule, but instead as a pair of molecules that are held tightly together; these two long strands entwine like vines, in the shape of a double helix; the nucleotide repeats contain both the segment of the backbone of the molecule, which holds the chain together, and a nucleobase, which interacts with the other DNA strand in the helix.

· DNA made of millions of atoms; shaped like a double helix
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nucleotide bases:  adenine, thymine, guanine, cytosine; nucleotide bases link together; only A-T and G-C; order of nucleotide bases is information

· DNA segments called genes; backbones made of sugars and phosphate groups joined by ester bonds

· sequence of these four nucleobases along the backbone that encodes information; information read using the genetic code, which specifies the sequence of the amino acids within proteins; code is read by copying stretches of DNA into the related nucleic acid RNA in a process called transcription.

· These asymmetric bonds mean a strand of DNA has a direction. In a double helix the direction of the nucleotides in one strand is opposite to their direction in the other strand: the strands are antiparallel. 

· within cells DNA is organized into long structures called chromosomes; during cell division these chromosomes are duplicated in the process of DNA replication, providing each cell its own complete set of chromosomes

· DNA usually occurs as linear chromosomes in eukaryotes, and circular chromosomes in prokaryotes. The set of chromosomes in a cell makes up its genome; the human genome has approximately 3 billion base pairs of DNA arranged into 46 chromosomes.[71] The information carried by DNA is held in the sequence of pieces of DNA called genes.

·  Eukaryotic organisms (animals, plants, fungi, and protists) store most of their DNA inside the cell nucleus and some of their DNA in organelles, such as mitochondria or chloroplasts; In contrast, prokaryotes (bacteria and archaea) store their DNA only in the cytoplasm. 

· Cell division is essential for an organism to grow, but, when a cell divides, it must replicate the DNA in its genome so that the two daughter cells have the same genetic information as their parent. The double-stranded structure of DNA provides a simple mechanism for DNA replication. Here, the two strands are separated and then each strand's complementary DNA sequence is recreated by an enzyme called DNA polymerase. This enzyme makes the complementary strand by finding the correct base through complementary base pairing, and bonding it onto the original strand.
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Activity

create DNA

Homework

p. 239 questions 3-9

