Lesson 5- Protein Synthesis Part 2- mRNA to amino acid

— - —_— S B ——————

Learning Objectives:
& ldentify the role of the ribosome in protein
synthesis
& |dentify the building blocks of protein
® Use the}UnlversaI Genetic Code C,aELo determine
an amino acid sequence from a strand of mMRNA
@Explain why the sequence of amino acids is

important to the protein
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AIM: How does the ribosome use the mRNA message to build a functional protein?.

* Recall: DNA can be used to make mRNA using th@-) RNA base pairing rules. mRNA Smessenger RNA)
leaves the nucleus and goes to the rlbosome the site of protein synthesis

o The ribosome will read the mRNA message 3 bases at a time. Once again, the ribosome will read the MRNA

—

in groups of 3 letters at a time. Look at the mRNA below. It’s been “spaced out” into groups of 3 so we can
think about how the ribosome will read this message. \
Chene

*DNA template: QCTA GGT ACA GCG>

(MRNA message GAU; CCA; UGU, (CGC,
1 ' \
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RN
You should know from the beginning of the year that amino acids are the : =
building blocks of proteins. Did you know that there are 20 different amino The 20 amino acids:

acids? And, that each protein is built from a specific combination of amino Alanine Mcthioninc

N 1cine .\\ aragine
acids? Here is where the mRNA message comes in. Cisteine : paragine
Aspartic Acid  Proline

Every 3 mRNA bases codes for 1 aming acid. The sequence of bases in the Glutamic Acid  Glutamine
mRNA message will instruct the ribosome which amino acids are needed to Phenylalanine  Arginine
—_— T —

—

build the protein. Giycine Serinc

. T . — . Histidine . Threomine
The sequence of amino acids is very important, because it will determine the rdeetatin I\Q. Valine
final SHAPE of the protein. As you might remember, the shape of most Lysine Tryptophan
proteins determines their jobs. Enzymes, receptors, hormones, and Leucine Tyrosine

antibodies are all molecules whose function depends on their SHAPE.
junction B €02

If there is a change in the amino acid sequence, there could be a change in the shape of the protein, and then
it may no longer be able to perform its function. - —
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Genes determine 48

amino acids.

5 &

cytoplasm

(contains the sequence

L

of amino acids)
DNA is used to make mRNA. This happens in the

nucleus. - j F

The mRNA goes to the ribosome. The ribosome reads “§IR” R R R
the mRNA 3 bases at a time. 8 8 B J-R Y- v

Every 3 bases codes for 1 amino acid. The sequence of
amino acids will determine the SHAPE of the protein. ?

e
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Incoming tRNA
bound to Amino Acid

Outgoing
empty tRNA

UUCU

g mw

essengerRNA
—— W

Ppte Snesis
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How do | know which amino acid the ribosome will

code for If.l am given an n'fRNA 5 quence? Do | have ' oea o nhorae! Genetic Code Chart & e Code
to memorize all of the amino acids?

merm O~ -

SECOND
e To determine which amino acid a group of 3 e = € oy e ¢ ”
mRNA bases codes for, you must use the universal o| e e } cen | WA Hrm | Gec) o e
genetic code chart = e } LEV o } STOP 322; f;‘:" 3
e What amino acid does @2" code for? CUU CAL } o U
e The first base is A, so | will look in the A row. The :-; c gﬁ }uw gccf } PRO cc:f g‘;ﬁ } ARG 2
second base is U, so | will look in in the U column. |8 cus cce CAG } OV | cae G
From here, | can see that AUU } ILE sl | A ACU AL } aen | AGY } cen |V
* ILE is an abbreviation for “isoleucine-" one of the s [a :,A’c } o ﬁ }TNR o :2,3 :
20 amino acids. | | e } ¥ | aco Mo | oo } Ane |g
* What amino acid for “GAC” code for? Look in the ;U;’ g:*c' } ﬁ‘c’ g
G row, the A column, and see that GAC } ASP G m'%"“_‘gg_}’md ’s?} oy | 964 } ¥ Ia
e ASP is an abbreviation for “aspartic acid-" one of S e e SES S

the 20 amino acids
_/\,
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| CAU/

— T =

his.

Messenger RNA Codons and the Amino Acids for Which They Code

Universal Genetic Code Chart

morpm -0OD-"

SECOND BASE —
U C A ) G
uuu ucu UAU UGU U
PHE
uuc } ucc -L — uac f VR vac § % |c
UUA } " uca UAA Y rop UGA } STOP (A
UUG ucG J uac\}( ucc} TRP |G
<

cuu CCU " CAU } @ CcGU U
cuc _%—Hmcn) CAC cGC \ ,oc |C

CCA CAA | . o CGA A
CUG CCG CAG CGG G
AUU ACU AAU AGU U
AUC } ILE ACC .L —— aac § ASN acc § SER |
AUA J ACA AAA } _— AGA 1 o |A
AUG } stapT | ACG AAG AGG G
GUU GCU " GAU | ,op GGU U
GUC GCC GAC GGC C

VA A Y

GUA - GCA > ALA GAA | . cea ( - A
GUG GCG GAG GGG G

mopd OD-X-
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Messenger RNA Codons and the Amino Acids for Which They Code

Universal Genetic Code Chart

morpom ~OD-"

SECOND BASE
uuu ucu UAU UGU U
PHE
| vuc } ucc \ ... | UAC bl vac f “Y° |c
UUA } e UCA UAA | oo | usa } sToP |A
UUG ucaG UAG UGG } TRP |G
cuu CCU A CAU Y .o CGU U
cuc cce CAC CGC c
Cl cua (Y coa ™ | caa oy | CGA ARS 1A
cuG CCG CAG CGG - G
AUU ACU " AAU AGU U
A AUC } ILE ACC > THR AAC AT AGC o C
Aua J ACA AAA } - AGA | o |A
AUG } aTapT | ACG AAG AGG G
J 8w GCU 7 GAU GGU U
~) Guc —GCC— GAC GGC C
VA A Y
GP GUA f = GCA} oz GAA} aLu | GGA Yl a
GUG GCG GAG GGG G

mopd OD-X-
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Messenger RNA Codons and the Amino Acids for Which They Code

Universal Genetic Code Chart

morpm ~0OD-"

N SECOND BASE
(u/ c A G
Uuu ucu UAU UGU U
PHE
uuc } ucc \ cen uac f TR UGC CYs e
@ UUA } - UCA UAA —— UGA } STOP |A
UUG UCG UAG UGG } TRP |G
Cuu CCU " CAU | o CGU U
cuc ccc CAC CGC c
€l cua (Y CCA p PRO CAA 1 CGA ans A
CUG CCG CAG CGG G
AUU ACU " AAU AGU U
Al AUC } ILE ACC S THR A f AN AGC R le
AUA J ACA AAA } = AGA are |2
AUG } stapT | ACG AAG AGG G
GUU GCU " GAU | ,ep GGU U
GUC GCC GAC GGC C
VA A
Gl aua . GCA > ALA GAA 1 1y GGA LY |a
GUG GCG GAG GGG G

mopm OD-I -
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Universal Genetic Code Chart
Messenger RNA Codons and the Amino Acids for Which They Code

SECOND BASE
CGU : c :

Uuu } e ucu VAU | oo U
uuC ucc . UAC Cc
UUA UCA UAA A
aY UuUG } e ucG uag J§ STOP G
cuu cCu CAU Y .o U
F cuc cCcC CAC c

! LEU = —
R CC CAA GLN A
$ CuUG CCG CAG G
B AUU ACU " AAU AGU } U
A AUC } ILE ACC > THR AAC ASH AGC SER C
= AUA J ACA AAA } " AGA } arc | A
AUG } gTapT | ACG AAG AGG G
GUU GCU A GAU | ,op GGU U
GUC GCC GAC GGC C

VA

GUA = GCA > ALA GAA Y . GGA GLY A
GUG GCG J GAG GGG G

mopm OD-I -
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Pirate Ribosome
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MRNA: CAU ACA GUG
Amino acids:— s The NG|

Universal Genetic Code Chart
Messenger RNA Codons and the Amino Acids for Which They Code
{ \

SECOND BASE
= < - = Protein chain of
uuu ucu UAU uGU U :
PHE
y| vue } uee \ o | uac } ™R | uac } cvs | [ |@MiNO acids
UUA} ey | YCA UAA} STop UGA } STOP (A
uuG ucG UAG UGG} TRP |G
cuu ccu CAU CGU U
r olove b [ooe \ o CAC} HIS | cac e |€[E
R LA cua CCA CAA} oy | CGA Al
$ CcuG cCG CAG CGG G g
AUY ACU AAU AGU U tRNASs carrying
B B :
Al | aic e | acc AAC } ASH AGC} SER lcla amino acids
s |A THR s
E M 3 meror | o AM} LYS AGA} anc |2 [E
AUG } sTaRT | ACG AAG AGG G
GUU GCU GAU} asp | GGU U
GUC GCC GAC GGC c
A5 o (™ |eca (M | oma aea [ |a —=
} GLU ) : —
GUG GCG GAG GGG G| LM - : Jal pna  Gly == |
== l e g >\¥— s/ Mirartinn COdon
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Lesson 5- Protein Synthesis Part 2- mRNA to amino acid

. __ read The ofNA % bages ot
Learning Objectives: ahe | and bul\ds o cwarn 3

©|dentify the role of the rib&me in protein synthesis 0f Gnind 0L\

® Identify the building blocks of protein — a1 No (JL[(JS

@ Use the Universal Genetic Code Chart to determine an amino acid
sequence from a strand of mMRNA A

<Q
@ Explain why the sequence of amino acids is important to the protein N

ul g [c
4

U

Al 1Al 1G] |Al [G] |C] |C| (U] U ngf
' T C§/
(Gl ~Cr—@

A

)ld
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