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CA State Standard 4e: Students know proteins can differ from one another in the number and sequence of amino acids. 4b: 
Students know how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of codons in RNA. 
5a: Students know the general structures and functions of DNA, RNA and proteins.  

 
DNA stores encoded information cells use to build proteins. It is a double-
stranded molecule that looks like a twisted ladder, with alternating sugar and 
phosphate groups making up each side arid paired bases forming ·its "rungs." 
The strands are held together by hydrogen bonds between pairs of bases.  
 
Bases always pair the same way: adenine (A) to thymine (T) and cytosine (C) to 
guanine (G). This makes the two strands complementary-they fit together and 
are the opposite of one another.  
 
RNA is a single-stranded molecule that takes information from DNA and uses this information to build 
proteins. Three different forms of RNA work to do this.  
 
1. Messenger RNA (mRNA) is a long, polymer that is the complement of a gene. mRNA does not have 

thymine (T), so it matches uracil (U) to adenine (A) instead. mRNA acts as a link  it is the template 
that carries the code for a protein from DNA in the nucleus to ribosomes in the cytoplasm.  

2. Transfer RNA’s (tRNA) are folded molecules that bind to amino acids and bring them to ribosomes 
during protein synthesis.  

3. Ribosomal RNA (rRNA) forms one part of ribosomes, the sites of protein synthesis.  
 
Similarities between DNA and RNA  
DNA and RNA are both nucleic acids, long polymers built of monomers called nucleotides. Each 
nucleotide has three parts: a phosphate group, a ring-shaped sugar built of five carbons, and one nitrogen-
containing base. There are five bases: adenine (A), guanine (G), cytosine (C), thymine (T), and uracil (U). 
However, T is only found in DNA, and U is only found in RNA.  
 
Only four DNA nucleotides store the codes for all of the proteins in a cell, and only 20 different types of 
amino acids are used to build the proteins. Reading DNA sequences can allow you to determine the 
amino acids that the DNA codes for.  
 
The Amino Acid Code  
Most three-nucleotide sequences in the genetic code are translated 
into one of 20 amino acids. The three-nucleotide sequence in an 
mRNA molecule is called a codon, that codes for a specific amino 
acid. During translation, complementary tRNA molecules that have 
three-nucleotide sequences called anticodons bind to an mRNA 
molecule that is bound to a ribosome. Each tRNA molecule carries a 
specific amino acid.  
 
Proteins   
Proteins are polymers built out of a series of amino acids. Each amino acid has an amino group (NH2), 
carboxyl group (COOH), and a unique side chain (“R”). Covalent bonds, called polypeptide bonds, form 
between the amino and carboxyl groups to produce a polypeptide. Each protein has a unique amino acid 
sequence which determines its three-dimensional structure. Its function in the organism depends on the 
specific properties of its shape. Proteins may be enzymes, hormones, transport molecules, antibodies, or 
the structural components of cells and tissues.  
 

Answer the questions on the following page: 
 



 
1. What three parts make up a nucleotide? 
 
 
 
2. How do nucleotides found in DNA differ from those found in RNA? In what other ways does DNA 

differ from RNA? 
 
 
 
 
3. One type of polymer is responsible for taking genetic information from the nucleus and delivering 

this information into the cytoplasm. What molecule in the cell performs this task?  
 A) DNA    B) mRNA    C) tRNA     D) protein  
 
4. Proteins are polymers that can have one of many different roles in the body. Some proteins function 

as enzymes and others give cells a specific structure. Proteins' roles are often determined by their  
 A) shape.    B) bases.     C) cells.    D) sugars.  
  
5. In the cytoplasm, molecule #1 carries amino acids to the ribosome. At the 

ribosome, these amino acids are joined together to form molecule#2. The 
identity of molecule #1 is___________. 

 A)   rRNA    B)  tRNA     C)  mRNA   D) DNA  
  
6. The diagram at the right shows how DNA matches up with a type of RNA. 

These two molecules can match up because they both have  
A) complementary bases           C) ribose sugars. 
B) two strands of nucleotides    D) phosphate groups. 
 

7. What is the maximum number of different amino acids that might be present 
in a protein? 

A) 20,000       B) 2,000       C) 200        D) 20 
 

8. Suppose you have an mRNA molecule that has the following sequence: AUA GGU CCC.  
Which of the following best represents the complementary tRNA anticodons? 

 A)  TAT CCA TTT     B) GAG TTC UUU     C) ATG CCA AAA      D) UAU CCA GGG 
 

9. Codons are sequences of three nucleotides in an mRNA molecule. Each codon codes for one 
A) Amino acid    B) protein   C) gene    D) lipid 

 
 

10. Draw and label the parts of a protein: 
 
 
 
 
 
 

11. Draw and label the parts of a nucleotide: 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


