Name _________________________

DNA Workshop

http://www.pbs.org/wgbh/aso/tryit/dna/
Read the background information and complete the blanks below.
Introduction 

An embryonic cell divides again and again. Where there was one cell there are ____________, then _____________, then _____________,... Each holds all the genetic information needed to create a human being. How, exactly, do these cells make copies of themselves?
Hair grows from your head, nonstop, day in and day out. The cells of your hair follicles somehow generate all of the ___________________________that make up this hair. How is this protein created?
The answers to these questions are __________________ __________________ and ____________________ __________________.
Knowledge of the structure of DNA began with the discovery of ____________ ____________ in 1869. That genes control the ______________________________________ was understood in the 1940s. In 1952, an accurate model of the ____________________________ was presented, thanks to the work of __________________________, __________________________, and _____________________.
The activity in this section places you within the ___​​​​​​​​_______, involving you with the processes of _________________ ________________ and _____________________ ________________.
· Click on “Go directly to DNA Workshop Activity.” A small screen will pop-up.  This is where you will be working.
DNA Replication
1. What is DNA replication?
· Click on DNA Replication, and follow the given instructions. 

· Unzip the DNA
2. In a real cell, the molecule unwinds from spools made of ___________________________.

3. What helps to unzip the DNA ladder?

· Click OK.

· Drag the matching base to the correct base on the chain.

4. What is the base pair rule? ____________________________________________________
5. How many bases are in the DNA chain? _________________________________________
6. What is the base sequence from top to bottom of the DNA molecule on the right? ________ __________________________________________________________________________
7. What is the base sequence from top to bottom of the DNA molecule on the left? _________ __________________________________________________________________________
8. Are the 2 sequences identical? _________________________________________________
9. How many base pairs does each human chromosome contain? _______________________
10. All 46 chromosomes contain _______________ pairs.

11. Where are you in the cell during DNA replication? ________________________________
Protein Synthesis
· Click on Protein Synthesis. 

12. What happens during protein synthesis? ________________________________________
· Unzip the DNA.

13. At this point, DNA resembles a ________________________________________________.

14. What moves up the ladder breaking the rungs? ___________________________________
Click OK

· Match the RNA bases up with the original DNA strand.

15. What is the base pair rule for RNA? ____________________________________________
16. What is the base sequence from the top to the bottom of the molecule? ________________
17. Which side is the RNA molecule?  __________________ How do you know? ____________ __________________________________________________________________________
18. In a real cell, how long would the RNA molecule be? _______________________________
19. An RNA molecule transcribed from DNA is called _________________________________.

20. Where will the new RNA molecule go now? ______________________________________
· Click OK.

21. Where are you in the cell now? ________________________________________________
· Match the tRNA to the mRNA codon.

22. What is the function of ribosomes? _____________________________________________
23. What is a codon? ____________________________________________________________
24. What is an anitcodon? ________________________________________________________
25. What is attached to the tRNA molecule? _________________________________________
26. What is the first amino acid in this sequence? _____________________________________
27. What is the first codon sequence? _______________ its complement? _________________
· Click OK.

· Drag the next molecule to the ribosome.

28. What is the second codon sequence? __________ its complement (anticodon)? __________
29. What is the name of the second amino acid in this sequence? _______________________
30. Where will the ribosome go next? _____________________________________________
31. What will happen to the first tRNA? ____________________________________________
· Click OK

· Drag the next molecule to the ribosome.

32. What is the third codon sequence? __________ its complement (anticodon)? __________
33. What is the name of the third amino acid in this sequence? _________________________

34. How long is the protein now? __________________________________________________
35. How long can the protein chain get? ____________________________________________
36. When will protein synthesis end? _______________________________________________
37. What will the ribosome do when the end is reached? _______________________________
· Click OK.

38. What is the correct amino acid sequence of your protein that you just made? ___________ ___________________________________________________________________________
· Close the window.  Scroll to the bottom of the main page and click on DNA Replication.

Within the _________ of every cell are long strings of ____, the code that _________________ ______________________________________________________________________.

[image: image1.png]chromosome.

histone
oA



DNA, which stands for _____________________________________________________, resembles a ____________________. It consists of just a few kinds of atoms: ________________________________________. Combinations of these atoms form the _______________ backbone of the DNA -- the sides of the ladder, in other words. 

Other combinations of the atoms form the four bases:________________, ______________, ________________, and _______________. These bases are the ______________ of the DNA ladder. (It takes two bases to form a rung -- one for each side of the ladder.) 

A sugar molecule, a base, and a phosphate molecule group together to make up a _______________________. Nucleotides are abundant in the cell's nucleus. Nucleotides are the units which, when linked sugar to phosphate, make up one side of a DNA ladder. 

During DNA replication, special __________________ move up along the DNA ladder, ____________________________ as it moves along. New nucleotides move in to each side of the unzipped ladder. The bases on these nucleotides are very particular about what they connect to. _____________(C) will "pair" to ____________(G), and _______________ (A) will "pair" to ______________ (T). How the bases are arranged in the DNA is what determines the _____________________. 

When the enzyme has passed the end of the DNA, _________ identical molecules of DNA are left behind. Each contains ___________________________________________________ and _____________________________________________. It is possible that mistakes were made along the way -- in other words, that a base pair in one DNA molecule doesn't match the corresponding pair in the other molecule. On average, one mistake may exist in every _______________________. That's the same as typing out the entire Encyclopaedia Britannica five times and typing in a wrong letter only once! 

· Now Click on All Wound Up. 
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A single strand of DNA forms a _______________ like the one displayed to the left. This chromosome is magnified (____________). That's not nearly enough to show a single strand of DNA, which is only wide enough to hold about ____________. So what accounts for the thickness? 

The DNA is wrapped around spools of a protein called _________. The histone, in turn, forms ____________. So the DNA is much, much longer than the ________________ it makes up. The DNA of one of a fruit fly's chromosomes, for example, would be 12 times longer than the fly if it could be stretched out. That's quite amazing, especially when you consider that each of the fly's cells have _____ chromosomes and that each fly is made up of millions of cells! 

· Click on Protein Synthesis.

So how does protein synthesis make hair? 

If you've looked at the activity (or even the text version of the activity), you know how a section of DNA ______________________________________. Actually, that's DNA's main purpose: _____________________________. These proteins, which include ____________ that do specialized jobs,________________________________. Different cells have different activities. By controlling protein synthesis within each cell, the genes that make up DNA control _________________________________. 

Although the outcome of protein synthesis can be involved and quite complex, its purpose is rather straightforward. The purpose of protein synthesis is simply to _____________________ ________________________ -- a ________________ made out of a _____________________. 

In a hair follicle cell, a protein called ___________________ is made. Lots of it. Many ________________ can be working on a single strand of ______ at once. Protein synthesis isn't a slow process, either. A protein chain 400 amino acids long can be assembled in _____________________! 

The keratin made by the hair follicle cells makes ______________. The cells, growing just under the scalp, eventually die, leaving the keratin behind. This keratin, combined with the keratin left by many other cells, emerge from your scalp as ___________. 

