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Task 1

Write a 1-paragraph summary of the key 
differences between RNA and DNA, focusing on 

nucleotide composition, ribose sugar, and 
nitrogen base distinctions.
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Task 2

Describe the purpose of transcription and 
list the steps involved in transferring genetic 
instructions from a gene to an RNA molecule. 

Use diagrams or models to illustrate the 
process.
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Task 3

Explain the role of mRNA, tRNA, and rRNA in 
assembling amino acids to form a protein during 
translation. Create a simple model to represent 

this process.
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Task 4

Use a codon chart to determine the corresponding amino 
acids for the three-letter codons: AUG, UCU, and GAG. 

Show your work and explain the process.

4



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20

front

flip

Task 5

Discuss the universality of the genetic code, highlighting 
the shared nitrogen bases and codons among all 

organisms. Why is this universality important in biology?
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Task 6

Provide examples of how genes can be turned 
on or off, regulating gene expression. Explain 

the mechanisms behind gene regulation in 
different scenarios.
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Task 7

Create a comprehensive summary that 
integrates your understanding of RNA 

structure, transcription steps, translation 
steps, codon usage, and the universality of 

the genetic code.
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Task 8

Compare and contrast the roles of DNA, 
RNA, and proteins in the central dogma of

molecular biology.

8



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20

front

flip

Task 9

Explain how the process of transcription is initiated and 
terminated, and discuss the significance of the promoter 

and terminator regions.
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Task 10

Illustrate the process of translation, showing the 
interactions between mRNA, tRNA, and rRNA. Explain the 

significance of the start codon and stop codons.

10



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20

front

flip

Task 11

Why is it essential for cells to have a 
mechanism to regulate gene expression? 

Provide real-world examples of the 
consequences of uncontrolled gene 

expression.
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Task 12

Analyze how mutations in DNA can affect 
the synthesis of proteins during 

translation. Provide examples of different 
types of mutations and their outcomes.
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Task 13

Explain how the genetic code is redundant 
and degenerate. Provide examples of 

multiple codons coding for the same amino 
acid.
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Task 14

Discuss the significance of ribosome 
structure and function in the translation 

process. How do ribosomes facilitate protein 
synthesis?
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Task 15

Describe the role of codons in the genetic 
code and how they serve as the bridge 
between nucleic acids (RNA/DNA) and 

proteins.
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Task 16

Explore the concept of post-
transcriptional and post-translational 
modifications and their importance in 

regulating gene expression and protein 
function.
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Task 17

Provide an overview of the three 
major types of RNA (mRNA, tRNA, 
rRNA), their structures, and their 

respective roles in protein synthesis.
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Task 18

Examine the concept of epigenetics and 
how it can influence gene expression. 
Discuss the mechanisms and factors 

involved in epigenetic regulation.
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Task 19

Illustrate the differences between 
prokaryotic and eukaryotic transcription 

and translation processes. What key 
distinctions exist in these two types of 

organisms?
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Task 20

Evaluate the impact of environmental 
factors on gene expression and protein 

synthesis. How can the environment affect 
the regulation of specific genes in an 

organism?
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RNA and DNA are both genetic materials, but they have 
some important differences. RNA has ribose sugar, while 

DNA has deoxyribose sugar. Also, RNA uses uracil (U) 
instead of thymine (T) as a nitrogen base. RNA is single-

stranded, while DNA is double-stranded. These distinctions
make RNA a bit different from DNA.

Answer 1

1
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Answer 2

2

Transcription is like making a photocopy of a page from a 
book (DNA). First, the enzyme (like a photocopier) finds the

gene's promoter, where copying begins. Then, it "reads" 
the gene and makes a complementary RNA copy. This copy 
is like the transcript of a conversation. Finally, it stops at 

the terminator, like reaching the end of the conversation.
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Answer 3

3

In translation, mRNA is like a recipe, tRNA is like the 
ingredients, and rRNA is like the kitchen. mRNA provides 
the instructions, tRNA brings the amino acids, and rRNA 

assembles them into a protein. It's like following a recipe 
to make a delicious dish.
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Answer 4

4

Sure! AUG codes for methionine, UCU codes for serine, and 
GAG codes for glutamic acid. To find these, you can use a 
codon chart or table where it matches codons with amino 
acids. It's like using a dictionary to look up the meaning of 

words.
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Answer 5

5

The genetic code is like a universal language for all living 
things. All organisms, from humans to bacteria, share the 

same genetic code. This means that the nitrogen bases (A,
U, C, G) and the codons (the three-letter instructions) are 

the same for all. This is important because it allows 
scientists to understand and compare genes from 

different species and learn more about
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Answer 6

6

Think of gene regulation like turning lights on and off 
with switches. For example, some genes can be turned 

on by environmental signals (like the sun for plants). 
Other genes are turned off because the cell doesn't 
need their products. This control happens through 

proteins that act like switches to control when and how 
genes are used.
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Answer 7

7

RNA is like a single-stranded cousin of DNA, with ribose sugar 
and different nitrogen bases. Transcription is the process of 
copying a gene into mRNA. In translation, mRNA is used like a 
recipe, and tRNA brings amino acids to assemble a protein. 

Codons are like three-letter codes that tell which amino acid to 
use. The genetic code is universal, shared by all living things, 

which helps scientists understand and compare genes. These 
processes together make sure genes are turned on and off 

when needed.
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Answer 8

8

In molecular biology, there's a central dogma that explains 
how information flows in cells. DNA stores genetic 

information, like a library. RNA is like a messenger that 
copies and carries this information. Proteins are the 

workers that do various tasks in the cell based on the 
instructions from RNA. DNA stays in the cell's nucleus, while

RNA and proteins work in different parts of the cell.
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Answer 9

9

Transcription is like making a copy of a recipe from a 
cookbook. It starts when an enzyme, like a chef, 

recognizes a specific spot on the DNA called the promoter.
This is where the copying begins. Transcription ends at the

terminator, which is like the "The End" of the recipe. The 
promoter and terminator help control when and how much 

of the recipe (gene) gets copied.
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Answer 10

10

Translation is like assembling a puzzle using instructions 
(mRNA). The start codon (AUG) is like the puzzle's first 
piece, telling the cell to start building a protein. tRNA 

brings the amino acids, following the mRNA instructions. 
Stop codons (UAA, UAG, UGA) are like the puzzle's finish line,

saying when to stop building the protein.
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Answer 11

11

Cells need to control gene expression because not all 
genes should be active all the time. Imagine if all the lights 
in your house were always on or off, regardless of whether 
you needed them. Similarly, if genes were always on or off, 

it could cause diseases or other problems. Regulating 
gene expression helps cells adapt to changing needs.
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Answer 12

12

Mutations are like typos in a recipe. Some can be harmless,
like a small typo that doesn't change the dish much. Others

can be harmful, like adding too much salt to a recipe. 
Mutations can change the protein's shape or function. For 
example, a point mutation can replace one DNA letter with 

another, leading to a different amino acid in the protein. 
This change can affect the protein's role in the cell.
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Answer 13

13

The genetic code is smart because it's like having 
synonyms for words. Some amino acids have multiple 

codons that can mean the same thing. For example, the 
amino acid leucine can be coded for by six different 
codons (like UUA, UUG, CUU, CUC, CUA, and CUG). This 

redundancy helps prevent mistakes in protein building.
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Answer 14

14

Ribosomes are like the assembly line in a factory. They are 
the workhorses that put together amino acids to make 

proteins. Ribosomes read the mRNA instructions and make 
sure the right amino acids are added in the correct order. 

They are critical for protein synthesis.
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Answer 15

15

Codons are like three-letter words in the genetic code 
language. Each codon represents a specific amino acid, 

the building blocks of proteins. They act as a bridge 
between the instructions in RNA (mRNA) and the final 

protein product. For example, the codon AUG tells the cell 
to start building a protein, like a green light at a crosswalk.
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Answer 16

16

After transcription (making mRNA from DNA) and 
translation (building proteins), there are some changes or 
modifications. These are like editing and decorating a cake
after baking it. They can change how the protein works or 
where it goes in the cell. This is essential for controlling 
gene expression and making sure proteins do their jobs 

correctly.
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Answer 17

17

There are three types of RNA in a cell. mRNA (messenger RNA) is 
like a copy of DNA instructions. It carries these instructions to 
the ribosomes, the protein-making factories in the cell. tRNA 
(transfer RNA) brings the building blocks (amino acids) to the 
ribosomes, following the mRNA's instructions. rRNA (ribosomal 
RNA) is a part of the ribosomes, helping to assemble the amino 

acids into proteins.
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Answer 18

18

Epigenetics is like notes and highlights in a book. It's not 
about changing the words in the book (the DNA sequence) 

but marking certain pages to be read more or less. This 
can happen through chemical tags on DNA or proteins that
wrap around DNA. Environmental factors and lifestyle can 

influence these tags and affect how genes are expressed.
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Answer 19

19

Prokaryotes, like bacteria, are simple, while eukaryotes, 
like humans, are more complex. In prokaryotes, 

transcription and translation happen together in the same
space because they don't have a nucleus. In eukaryotes, 

transcription happens in the nucleus, and translation 
occurs in the cytoplasm. This separation is one of the key 

distinctions.
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Answer 20

20

Environmental factors can influence gene expression. For 
example, UV light from the sun can damage DNA and cause 

mutations. In response, genes involved in repairing DNA 
might be turned on. Nutrition can also affect gene 

expression. If an organism lacks a nutrient, specific genes 
may be turned on to try and get more of that nutrient. 

These changes help organisms adapt to their environment.


