- — - Closs__ Dote _
13.4 Gene chulcﬁon and Expression

esson Objectives

2 Describe gene regulation in Prokaryotes,

= Explain how most eukaryotic genes are regulated.

(= Relate gene regulation to developmen in multicellular organisms.

lesson Summary

Prokaryotic Gene Regulation p
at the same time. They can consery

rokaryotes do not need to transcribe all of their genes
producing only those genes necess

€ energy and resources by regulating their activities,

as food.

» When lactose is not present, the DN

A-binding protein called Jac repressor binds to a
region called the operator, which switches the lac operon off,

» When lactose binds to the repressor, it causes the repressor to fall off the operator, turning
the operon on.

Eukoryoﬁc Gene Regulc’rion Transcription factors are DNA-bindin
control the expression of genes in euka
regions. Gene promoters have multipl
can influence transcription.

g proteins. They
ryotes by binding DNA sequences in the regulatory

e binding sites for transcription factors, each of which

> Complex gene regulation in eukaryotes makes cell specialization possible.

P The process by which microRNA (miRNA) molecules stop mRNA molec.ules from
Passing on their protein-making instructions is RNA interference (RNAi).

P RNAj technology holds the promise of allowing scientists to turn off the expression of
genes from viruses and cancer cells, and it may provide new ways to treat and perhaps
€ven cure diseases.

i i ression is especially important
Genetic Control of Developmenf Regulating gene exp on s hpel : Cgrns uider :
in shaping the way a multicellular organism develops. Gene regu p ; g

ifferentigation b):ecoming specialized in structure and function. ygster clor:‘tro .gentﬁ ared
ike Switcheg th,at trigger particular patterns of development and differentiation in cells an
' lop in specific
t regulate organs that develop in sp
> Ho i ter control genes tha
Mmeotic genes are maste
Parts of t L .
b H he body hare a similar 130-base DNA sequence Cane::a}:meg;?’; 63:1? fr?ed;t
fo(r)ltneobox gene; y ta rs that activate other genes that are impo p
ranscription facto : \ e body.
o diffrentiation in certan regions o ths that )t,ell the cells of the body how to
Hox genes are a of homeobox gene
group

differentiate as the body grows.

. xpression.
nVernmental factors can also affect gene €xXp
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L. How do prokarvotes conserve energy?

e ————— _“\‘
—_— T
() . ) » I\‘?
2. How do DNA-binding proteins in prokaryotes regulate genes
T ——
e ———
3. What is an operon?
T —
4. What is in the lac operon in E. coli?
5. What is the function of the genes in the lac operon of E. coli?
6. What turns the lac operon off?
7. How does a repressor protein turn off the lac operon?
8. How does lactose turn on the lac¢ operon?
9. Complete the table to describe the role of each
regulato i :
operation of the lac operon. & fy region or molecule in the
Regulatory Region |
or Molecule _  What It Does
Yepressor protein I T h“\h‘“\\____,«-
Oprerator L TT—
— ]
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{ pularyotic Gene Regylation

0. In what two ways is gene regulatjop,

prokarYOteS? 'n CUkaYYOtes different from gene regulation in
a.
b. \
—_—
—_

11.What is a TATA box? What does a TATA box do?

—_—_—

—_—

12.What are transcription factors and what do they do?

13.Explain how gene regulation makes cell specialization possible.

14. What is microRNA and how is it related to mRNA?

15, Explain how the process of RNA interference works.
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Geneﬁc Control of Develo

pment

For Questions 16-23, write the letter of the corroct answer on the line af the lef.
—— 16. Asan embryo develops, different sets of genes are regulated by
A. mRNA and luc repressors. C. transcription factors and represgg
B. operons and operators. D. promoters and operators,

——— 17, The process through which cells become specialized in structure and function|s
A. “”-\l\\\\'rip“(ﬂl. C. dilferentiation,
B. gene expression, D. RNA interference.

——— 18. Homeotic genes are

A. regulator genes that bind to operons in prokaryotes.

B

» master control genes that regulate organs that develop in specific parts of
the body.

C. parts of the silencing complex that regulates gene action through RNA
interference,

D. base sequences complementary to sequences in microRNA,
19,

What role do homeobox genes play in cell differentiation?
A. They code for transcription factors that activate other genes important in
cell development and differentiation,

B. They block certain gene expression,

C. They cut double-stranded loops into microRNA,

]
. ~ . . 4]
D. They attach to a cluster of proteins to form a silencing complex, which -
binds to and destroys certain RNA. §
20. In flies, the group of homeobox genes that determines the identities of each J
segment of a fly’s body is the group known as
A. silencing complexes. C. operators,
B. promoters. D. Hox genes,
21. Clusters of Hox genes are found in
A. flies only. C. plants only,
3. flies and frogs only. . .
B. flies &S only D. nearly al| animals,
22. The “switches” that trigger particular patterng ;
< St Patterns of development - ifferentiation
in cells and tissues are bmentand differenti
A. mRNA molecules, TP
S Mlcncmg complexes,
B. master control genes. D. Dic
»lcer enzymes,
23. Metamorphosis is

A. aseries of transformationg from one life
A triggers de
ractiong
Y which ge

stage to 4 \
B. the master switch th 5 other.

velopment and dil]brclltialti()ll. ‘
among home

netic inforyy,

C. the product of in(e

D. the process b

Olic genes,
the next.

ation s p

assed from gne generation to t
]
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" rNironmemal factors can dl‘n_ﬂuer}ce gene expression. Fill in the table below to show how
organisms respond to conditions in their environment.

— Environl.nentol Factor
| Influenc!ng Gene How the Organism Responds
 FExpression
E/c;h;;“-h limited food | nutrient availability
supply
"4 tadpole in a drying
pond
. ./

25.Many research studies have shown that different species may possess some of the exact
same genes but show vastly different traits. How can that happen?
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Chapter Vocabulary Review

For Questions 1-7, write True if the statement is frue. If the statem
underlined word or words to make the statement frue.

1. DNA contains the sugar ribose.

2. Messenger RNA carries COpI€s of th
from DNA to other parts of the cell.
ansfers amino acids to riboso

produces a complementary strand of

ent is false, change the

e instructions for making Proteins

mes.
3. RNA polymerase tr

4. The process of transcription
RNA on a DNA template.

5. The enzyme that assembles a comple
DNA template is RNA polymerase.

6. The region of DNA where the production 0
called the intron.

7. Exons are spliced together in forming me

mentary strand of RNA ona

f an RNA strand begins is

ssenger RNA.

For Questions 8~16, match the term with its definition.

Definition Term
8. The sequence of bases that serves as the A. polypeptide
“language” of life B. genetic code

______ 9. A sequence of three bases on a tRNA molecule ¢ <odon
that is complementary to a sequence of bases

on an mRNA molecule D. translation
______ 10. How genetic information is put into action in a E. anticodon
living cell F. gene expression
11. Having extra sets of chromosomes G. mutation
12. The decoding of an mRNA message into a H. mutagen
protein 8
L. polyploidy

13. A heritable change in genetic information

14. A chain of amino acids

15. The three consecutive bases that speci

a single amino acid to be added to the
polypeptide chain

16. A chemical or physical agent that causes
change in a gene 4

For Questions 17-19, complete each statement by writing th
e correct word or words

17. A group of genes that are regulated together is calleq (
€d a n)

18. A region of DNA where a T€pressor can bind j ( S
1s a(n)

19. Master control genes, called T

.
s coiol g genes, re
- o gulate organs that develop in
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