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DNA and RNA structure

DNA [iS#Z1E1% is a double
helix %2/ of nucleotides 1%# (sugar
+ phosphate + base).
m strands are antiparallel 717/
= complementary
pairing EiMEERAT: A-T, C-G
m RNA: ribose, single strand, U for T

One strand’s sequence %7 fully de-

termines the other — the key to faith-
ful copying. DNA's sequence is the heritable code

Replication
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DNA replication

Replication £l is
semiconservative {7 Z: each new
molecule keeps one old strand, one new.
m helicase %7 unzips the helix
m DNA polymerase DNA &7 builds
5 =3
m ligase %47 joins the pieces

Continuous leading strand {ij54%;
piecewise lagging strand [S[fE%E.

Thermal

cycler




Transcription
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Transcription and RNA processing

Transcription #35:: RNA
polymerase RNA E2 &5 copies one DNA
strand into mRNA {5/ RNA (U replaces

T)- E1 E2 E3
m add a cap (EF4544 and poly-A pre-mRNA
tail SEIEHE |
m splicing 57#% removes introns A&, 5 ®

joins exons 4}&

mature mRNA

Alternative splicing A] 25574 lets
one gene make several proteins.

Translation
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Translation

A ribosome #Z#E{x reads mMRNA three
bases at a time. Each codon %53+ names
one amino acid.

m AUG = start i2i5Z5F (Met); mRNA codons
UAA/UAG/UGA = stop £ 1FZHF e o o
m tRNA %3z RNA anticodon [ Z#F v v
delivers the amino acid Met Ala TP Met-Ala, then
stop.

The genetic code i={£%55] is nearly
universal — evidence of a common
ancestor 1t [57H 5.

Regulation
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Regulation of gene expression

Every cell shares one genome — differential gene expression =55 [£] 3514 makes them

differ:
Promoter + factors Operon
transcription factors 4% 5% [£] bacteria control re-
switch a gene on/off lated genes as a group

Epigenetics — DNA methy-
lation DNA FHE ) si-
lences a gene without
changing the sequence

Hox genes [5]i 572 & A are master switches that lay out the body plan.




Mutations
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Mutations

A mutation ZE7% is any change in DNA
sequence — the ultimate source of new
variation iS{E T 5.

m silent j7Zt: same amino acid

m missense £ \: one amino acid GAG glutamic acid
changes )
N missense
m nonsense 7c\/: early stop
m frameshift 7£%3: insert/delete shifts eue e e

every codon base — sickle-cell.

Germ cell 4754} mutations are
inherited; somatic {KZAfff ones are
not.

Biotechnology
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Biotechnology

Tools to study, copy, and move genes:
m gel electrophoresis 5[ ik sorts
DNA by size
m PCR 2 &fEF4: = 7 amplifies 714 a
target
m genetic engineering E[£ T 12 makes
a GMO #ZEFEY

Insert the human insulin gene into
bacteria = real human insulin, grown
in tanks.

Gels sort
DNA; PCR amplifies a target
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Unit 6 — key takeaways

o Central dogma o Copy & read
DNA — RNA — protein; A-T, semiconservative replication;
C-G pairing codons on a ribosome

e Regulation o Change & tools
transcription factors, operons, point/frameshift mutations; PCR,
epigenetic methylation gels, GMOs
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Check yourself

What base pairs with adenine in DNA? in

RNA?
Why is replication called semiconservative? D’;‘A
RNA
|
How many bases make one codon? protein

Which mutation shifts every later codon?

Answers 1. T (DNA), U (RNA) 2. each new molecule keeps one old strand 3. three
4. frameshift




