
Honors packet Instructions 
 
The following are guidelines in order for you to receive FULL credit for this bio packet: 
 

1. Read and take notes on the packet in full  
2. Answer the multiple choice questions correctly and JUSTIFY your answer 

Example Question: “Which of the following organelles is involved in photosynthesis? 
a) The mitochondria 
b) The endoplasmic Reticulum 
c) The liver 
d) The chloroplast 

Example answer: The correct answer is D because the cholorplast is an organelle that 
contains chlorophyll a pigment directly associated with Absorbing light from the sun. the 
other organelles listed have other functions throughout the cell, and the liver isn’t an 
organelle at all.  

3.  Complete the essay response  
 
 
**you do not have to print out the packet in order to take notes and complete the quiz** 
 
 
See wynn for questions! 

































































































review Chapter 3:  
dna, rna, and proteins

Two of the most important types of molecules in the cell are proteins 

and nucleic acids. Proteins are large, diverse molecules with many 

roles in cell structure and function. Proteins allow molecules to 

cross the cell membrane, make up the cytoskeleton, associate with and 

organize DNA, and compose substances surrounding cells and tissues, such 

as collagen. Protein enzymes help carry out biochemical reactions. Proteins 

depend on nucleic acids, DNA and RNA. DNA makes up the chromo-

somes and contains the cell’s genetic information— the instructions for 

making proteins. RNA plays other crucial roles in protein synthesis.

Proteins and amino acids
Proteins are polymers or macromolecules (large molecules) made up 

of repeating monomers (subunits) called amino acids. Just 20 different 

amino acids make up all the proteins of nearly every living thing. Each 

amino acid shares the same basic molecular structure. However, they 

differ in the side group, the one or more atoms attached to the cen-

tral carbon atom that confer different chemical properties (for example, 

hydrophilic vs. hydrophobic) to each type of amino acid.

Amino acids are joined end to end in linear chains. Once synthesized, 

these chains twist and fold to take on their functional, three- dimensional 
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shapes. Four levels of protein structure are considered. The primary 

structure of a protein refers to the sequence of amino acids making up the 

chain. The secondary structure refers to shapes or motifs (such as an alpha 

helix) that may occur in parts of the chain. The tertiary structure refers to 

the three- dimensional shape of the folded polypeptide chain. Finally, the 

quaternary structure describes how the polypeptide associates with other 

polypeptides (for example, if it forms a protein with multiple parts).

Nucleic acids and Nucleotides
Nucleic acids, DNA and RNA, are polymers made up of nucleotide 

monomers. The molecular structure of DNA is shown in the figure 

below. DNA stands for deoxyribonucleic acid; each monomer consists 

of (1) a five- carbon sugar, deoxyribose; (2) a phosphate group, and (3) 

a nitrogen base (A, C, G, or T). If you consider a double DNA strand as 

a ladder, the sugar and phosphate groups make up the “sides,” while the 

paired nitrogenous bases make up the “rungs.”

Double Helix 

Phosphate 

5’ end 

3’ end 
Hydrogen Bond 

Deoxyribose Sugar

Nitrogen Base
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The two strands are held together by hydrogen bonding interactions 

between complementary bases: adenine bonds with thymine, and gua-

nine bonds with cytosine. The double- stranded DNA twists to form a 

double helix.

Each DNA strand in a double strand has a direction. One strand is 

oriented in the 3’- to- 5’ direction; the other strand is oriented in a 5’- to- 3’ 

direction. This means that the strands are antiparallel. (NOTE: The 

numbers 3 and 5 refer to carbons in the sugar.) Eukaryotic chromosomes 

are made up of extremely long double strands of DNA wound around 

proteins called histones.

Replication of DNa
When a chromosome replicates its DNA, the DNA double strands “unzip” 

as the hydrogen bonds between them are broken. Then, free nucleotides 

pair with the nucleotides of the separated strands, which act as templates. 

The nucleotides are joined by the enzyme DNA polymerase, creating 

a new, complementary strand for each original DNA strand. Each new 

DNA double strand consists of one old (template) strand and one newly 

formed strand. For this reason, DNA replication is called semiconservative.

RNa
RNA (for ribonucleic acid), like, DNA, is made up of nucleotide mono-

mers linked by their sugar and phosphate subunits. Unlike DNA, the 

five- carbon sugar in RNA is ribose. In addition, the nucleotide uracil 

replaces thymine, and RNA does not form a double-stranded helix.

Three important forms of RNA are mRNA, tRNA, and rRNA. 

Ribosomal RNA (rRNA), along with protein, makes up the ribosome. 

The others (mRNA and tRNA) are also involved in protein synthesis, 

as described in the following sections. The relationship between the 

information in DNA and mRNA, and between mRNA and polypeptide 

sequence, is known as the central dogma of molecular genetics.
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transcription of mRNa
Genetic information specifies the proteins that a cell may produce. The 

sequence of nucleotides making up a gene corresponds to the sequence of 

amino acids in the polypeptide chain that will eventually be assembled. 

This information is contained in the chromosomes, which reside in the 

nucleus. Protein assembly, however, takes place in the ribosomes of the 

ER and cytoplasm. Therefore, the information in DNA must be copied 

and transported out of the nucleus; this is the function of messenger RNA, 

or mRNA.

In the location of the gene, the DNA uncoils, and its two strands “unzip,” 

exposing the nitrogen bases. As RNA nucleotides base- pair with the exposed 

DNA nucleotides, a complementary, antiparallel RNA chain forms. The free 

nucleotides are joined together by the RNA polymerase enzyme. Once the 

gene has been transcribed (or copied to RNA), the newly formed mRNA is 

released and processed in the nucleus. It then exits through a nuclear pore 

and travels to a free or ER- bound ribosome in the cytoplasm.

translation of mRNa to Protein
Translation of the genetic information in mRNA to a polypeptide strand 

is carried out by the ribosome. A nucleotide sequence is read in trip-

lets called codons. Each codon corresponds to an amino acid; this is the 
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nearly universal genetic code of life. Because there are four nucleotides 

making up the codons, there are 64 (4 × 4 × 4) codons. However, there 

are only 20 amino acids. Most amino acids are specified by more than 

one codon. There is one codon, a stop codon, that does not specify any 

amino acid but acts as a signal for translation to stop. The codon signal 

for translation to start codes for the amino acid methionine. The mRNA 

strand attaches to a ribosome, and translation initiates at the start codon.

Transfer RNA (tRNA) interprets the genetic sequence into an amino 

acid sequence. The cell contains different forms of tRNA, each of which 

has a specific anticodon and carries a specific amino acid. A tRNA mol-

ecule is a looped structure with an anticodon at one end and a site that 

attaches to an amino acid at the opposite end.

Amino acid 

Hydrogen bonds 

Anticodon

G

3’

5’

A U

As the mRNA binds to the ribosome, one codon is exposed at a time. 

The tRNA with the complementary anticodon binds to the mRNA codon 

in the “hot seat.” Once bound, the amino acid it carries is transferred to the 

ribosome, and the tRNA molecule is released. Then, the mRNA transcript 
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shifts along the ribosome so that the next codon is in the “hot seat.” A 

complementary tRNA binds, its amino acid is joined to the previous amino 

acid, the tRNA is released, and the mRNA shifts again. As this process is 

repeated, the polypeptide chain elongates. Eventually, the stop codon is 

reached and translation is completed. The polypeptide chain is released 

and allowed to take on its three- dimensional protein conformation.

5’

Amino acid

Polypeptide chain

Ribosome

3’

mRNA

gene expression
The transcription of a gene, or gene expression, is regulated by DNA 

sequences (called promoters and enhancers) located upstream and down-

stream of the gene. Proteins called transcription factors bind to these 

DNA sequences and either activate or repress the activity of RNA poly-

merase. Different sets of transcription factors are present in different 

cells of multicellular organisms, driving the differences in gene expres-

sion among the millions of genetically identical cells that make up a plant 

or animal body. Gene expression differences lead to the differentiation 

and specialization of cells in multicellular organisms.
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Review Questions

1. The genetic code table shows the amino acids that correspond to 

mRNA codons. Each codon is read from 3’ (first nucleotide) to 5’ 

(third nucleotide). A DNA template strand is shown. Which amino 

acid sequence will be assembled from the mRNA associated with 

this strand?
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DNA template strand: 5’– GCG ACA TAC ACT– 3’

A. Ala— Cys— Met

B. Arg— Cys— Met

C. Ala— Thr— Tyr— Thr

D. Ala— Thr— Tyr— Trp

E. Arg— Thr— Tyr— Thr
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2. Which answer choice matches the functions listed below to the 

correct RNA types?

I. Interprets a codon as an amino acid

II. Binds to a gene transcript

III. Contains information for assembling a protein

A. I. mRNA; II. rRNA; III. tRNA

B. I. mRNA; II. tRNA; III. rRNA

C. I. rRNA; II. mRNA; III. tRNA

D. I. tRNA; II. mRNA; III. rRNA

E. I. tRNA; II. rRNA; III. mRNA

3. An original cell replicates its DNA. The cell undergoes mitosis 

and cell division, and one of the daughter cells replicates its DNA. 

Which of these BEST describes the DNA of the second- generation 

daughter cells?

A. One of the cells will contain DNA consisting of one strand 

from the original cell.

B. One of the cells will contain DNA consisting of two strands 

from the original cell.

C. Both of the cells will contain DNA consisting of one strand 

from the original cell.

D. Both of the cells will contain DNA consisting of two strands 

from the original cell.

E. Neither of the cells will contain DNA consisting of strands 

from the original cell.

MyMaxScoreSATBiology.indd   126 12/26/12   12:58 PM



ReVieW CHaPteR 3: DNa, RNa, aND PRoteiNs 127

4. The partial sequence of a single DNA strand is shown. What will 

be the sequence of the complementary strand produced during 

DNA replication?

3’– ATGCTGAACT– 5’

A. 5’– ATGCTGAACT– 3’

B. 5’– CGTAGTCCAG– 3’

C. 5’– GACCTGATGC– 3’

D. 5’– GCATCAGGTC– 3’

E. 5’– TACGACTTGA– 3’

5. Which of these labels matches the structure of the partial RNA 

strand shown?

I

II

III

A. I. phosphate; II. ribose; III. nitrogen base

B. I. phosphate; II. nitrogen base; III. ribose

C. I. nitrogen base; II. phosphate; III. ribose

D. I. ribose; II. nitrogen base; III. phosphate

E. I. ribose; II. phosphate; III. nitrogen base
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Answer Explanations
1. B. The DNA template is used to produce a complementary RNA 

strand with the sequence 3’– CGC UGU AUG UGA– 5’. The first three codons 

specify the amino acids alanine, cystine, and methionine, respectively. The 

last codon is a stop codon, which tells the ribosome to end translation.

2. E. Transfer RNA (tRNA) molecules carry amino acids and bind to 

specific mRNA codons. Ribosomal RNA (rRNA) makes up the ribo-

some and binds to the mRNA transcript. Messenger RNA (mRNA) 

carries genetic information from the nucleus to the cytoplasm.

3. A. DNA replication is semiconservative. During the first round of 

replication, each original single strand pairs with a new complementary 

strand. The first- generation daughter cells each have DNA consisting of 

one original and one new strand. During replication, the single original 

strand will pair with a new strand. The other double strand will consist 

of nonoriginal DNA.

4. E. The complementary base- pairing rule for DNA is that adenine 

(A) pairs with thymine (T), and cytosine (C) pairs with guanine (G). 

DNA strands run antiparallel, so the complementary strand will be 

in the 5’- to- 3’ direction. The complementary sequence is, therefore, 

5’– TACGACTTGA– 3’.

5. A. The five- carbon ribose sugar (II) and the phosphate group (I) 

make up the backbone of the RNA strand. The nitrogen bases (III) are 

attached to the ribose sugars.
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Honors Bio Essay Response 
Respond to the following prompt using complete sentences. Images, Diagrams or flow charts 

should only be used to enhance responses.  

 

Evolution is the change in allele frequencies in a population over time. We tend to think of 

evolution and natural selection as being synonymous, but in fact evolution can also occur 

through a variety of mechanisms, four of which are listed below: 

Natural Selection 

Genetic Drift 

Mutation 

Migration 

A. Define three of the four forces of evolution listed above, and give an explanation of 

each. 

B. You are studying a population of field mice that includes individuals with light and dark 

brown coats. Every six months you perform capture/recapture experiments to census 

the proportion of light and dark individuals. The following numbers indication the 

percentage of dark coat mice caught in each successive cencus over the course of 5 

years:  

96 

94 

95 

91 

93 

95 

74 

73 

77 

76 

Give a hypothetical explanation based on ONE of the four forces of evolution which is 

having the biggest effect on the mice population.  
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