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Protein Synthesis

DNA-->RNA-->Protein-->Trait

One Gene one Protein

[0 Beadle and Tatum

B Worked with the Mold Neurospora.

O Looked at metabolic pathway to synthesize the
amino acid Arginine

Beadle and Tatum

O This may not Fig 17.1 The one gene-one enzyme hypothesis
be totally (Beadle and Tatum)

accurate. Y
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RNA vs DNA
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O Differences between the two nucleotides
B Sugar
O Ribose instead of deoxyribose
B Nitrogenous bases
O Uracil instead of Thymine

Types of RNA

O rRNA
B Ribosomes are made or rRNA and Proteins
O tRNA

B Folded into the “t” shape and carry an amino
acid on the end

O M-RNA

B Single Stranded
O HnRNA

B SNRPs

rRNA and Proteins

Large subunit

bin

Small Subunit
J WS
4 Prokaryols Ribosomis (705)

Eukaryotic
Ribosome
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Central Dogma

The Central Dogma in Eukaryotic Cells

/ Transc; ption Transiation
I-mRNA mRNA—— Protein

\\ ﬂepgatm

(Cifitha stal. 1205

Transcription vs Translation

O Transcription (DNA to RNA)
B Copying mRNA from DNA
B Promotor sequence

B Some are modified before leaving nucleus
(Eukaryotes)

B Prokaryotes are not modified
O Translation (RNA to Amino Acid)
| |nitiation
B Elongation
B Termination




Transcription

O Sense vs Antisense.
B Sense strant is the coding strand and would
have the same sequence as the mRNA with
U’s replacing T's.
B The Antisense strand is the strand that is
transcribed.
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Transcription

0 Promotor

B Site that the RNA polymerase recognizes and
binds to begin the process of Transcription

OO RNA Polymerase
B Enzyme that reads 3'5’ and writes a 5’3’ mMRNA
O Nucleoside Triphosphates

B The nucleotides that are put in by the
polymerases

O Terminator

B Sequence that will code for a releasing factor

Processing or not




Splicing (Eukaryotes)

RNA synthesis and processing
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Cap and Tail

codin uences
with Inllg'u’r'::I removed

by splicing
AUG UAG JAAAAAAOH
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Ribosome Sites

Ribosomal Sites -A,P,E&
Peptidyl transferase. PR

60S Subunit
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403 Subunit

Ribosome Sites

«—— Large Subunit

A = aminoacyl tRNA binding site
P = peptidyl tRNA binding site
E = tRNA exit site

«—— mABNA binding site
«—— Small Subunit

MRNA codes for AA
v c  « o NN
O Degenerate Code T
uuur:}"'u e um]m uoc]c"' c
vua '|L“I uca UAA Stop UGA Stop| A
G ueG | UAG Stop UGG Trp |G
cuu ccu Cau caGu| u
c cuc e CCC-IM CIC]HD cac c
CuA mJ cu] o COA A
cuG | cca CAG €66 | G
AUy ACU LU an ac.u‘|s.r u
A AUC (lle ACC Thr AAC AGC c
Aua ACA AAA AGA A
AUG B2 ACG AAG 18 )Gﬂ]m G
Guy GCu GALIJ“’ GGU u
a| e Val & Ala G.OA:. onc Gly i
GUA GCA GAA GGA A
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Translation
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O T-RNA molecules are matched to the
proper amino acid by an enzyme.

O Initiation, elongation, and translocation,
and termination

O Location and Process

Ribosome

Mutations and Protein Synthesis

I
[ Can produce new alleles
W Must be in the gametes to be passed on
O Types of Mutations
H Point

OCan be harmless because of redundency (Degenerate) of
code

B Chromosomal
O Duplication
Olnversion
OTranslocation
ODeletion




Point Mutation and Frame Shift

—
Vild type allele:
B DDOQSRHNLOQTTLEAZGVY HNL

silent (third hase pairj mutation:

¥ DD QS R HMLQTL 4 GV N L

point mutation (missense):

m DD QS R ML KTIL LGV N L
cug

point mutation (nonsense):

m D D Q 5 R M Lstop

frameshift leading to premature termination:
DD Q S R ML EL U P Gastop

Point Mutation and Sickle Cell

HBB Sequence in Normal Adult Hemoglobin (Hb &)
Chromosome 11
Nucieotide CTG ACT CCT GAG GAG AAG TCT
AminoAckd  Leu Thr Pro Gl G Ly Ser
3 L) ]
p
HBEB Sequence in Mutant Adult Hemoglobin (Hb 5):
L —1p1n
Nuscheotice CTG ACT CCT GTG GAG AAG TCT ‘== h‘: = 1giz1
Amino Az Leu Thr Pro Val Giu
] i
3 L
q
— 1125

C of
Amino Acids
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Outcome of Sicke Cell

Al
@% a2 @
"
HbA HbS

8) ﬁ
o Deacygenation
e

RECs Sickled

RBCs
Narmal
K :ﬂ tubule

Kidney infarct ~
Microvascular  Necratic
occlusion  tubules

A) Hemogiobin is made up of 4 chains: 2 &
and 2[5 InSGA, a point mutation causes
the amino acid ghtamic acid (Gh) to be
repiaced by valine (Val] in the [ chains. of
HbA. resulling in the sbnormal HBS. B)
Under certain conditians, such as low
axygen levels, RBGs with HbS dstort into
sickled shapes_ C) These sichled cells can
biock small vessels producing
microvascular occlusions which may
Couse e ideath) of the besue.




Translocation
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Hormal
Chromosome § Chromosome 8q~

Inversion

a b ¢ d e .f Bl NMormal Chromosome

a b ¢ f. FEC BB ) FPericentric Inversion

a d c b e .r *BLP Paracentric Inversion

Il 'nverted Region

Deletion
v
wild: 123456789 1011 12 13 14
l—> 6 78 9
lost
deletion:

1234510 11 12 13 14




Duplication

wild: 1 234567891011

duplicalion: 1234567667 891011

regions O, /.8 appear bwice
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Ribosome with tRNA and Amino Acids
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