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Protein Synthesis Worksheet

Directions:

1% Fill in the complimentary DNA strand using DNA base pairing rules.

2" Fill in the correct mRNA bases by transcribing the bottom DNA code. :
3" Translate the mRNA codons and find the correct amino acid using the Codon Table
4™ Write in the amino acid and the correct anti-codon the tRNA molecule.

5% The answer to the questions about protein synthesis below the amino acids.
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5. mRNA is synthesized in translation or{iransc (transcription? )

6. mRNA has(Godibor anti-codons?
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15. (LJor 3 codons equal one amino acid?

16. tRNA brings amino acids to the nucleus 0
17. A polypeptide is a sequence of proteins o@)
18. tRNA has codons oy/anti-codons? )

19. tRNA transfers amino acids dming{ﬁu:ﬁ;@@m' transcription?
e —

20. Ribosomes are the site wher@or transcription takes place?
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BREAKING THE CODE

REPLICATION

For each of the three DNA sequences below, write the sequence of the
complementary strand of DNA that results after replication.

DNA molecule #1: TACCGGATGCCAGATCAAATC

Complementary DNA #1166 1A CGGTCTAGTTTAG

DNA molecule #2: TAc\sdeGc\GTAhcdﬁCA\,ch

Complementary DNA#2AToccL 06 CAT T66 TGT TGA

DNA molecule #3: TACCTGTTAAGCTAGAAAATT

Complementary DNA#3 0 TG  GAL ANXT Tcb ATG 11T TAA

TRANSCRIPTION

For each of the same DNA sequences below, write the sequence of messenger
RNA codons that is synthesized during transcription. Be sure to separate the
codons into friplets.

DNA molecule #1: TACCGGATACCAGATCAAATC

mRNA#1 AVG GCC UAC 66V CUA GUU  VAG

DNA molecule #2: TACGGGGGCGTAACCACAACT
MRNA#2_AVG CCC (LG AV Vel UGM VGA

DNA molecule #3: TAc\CTGrrTAS,AGqTAdAAmATT
mRNA#3 AVG  GAC AAU UL AVG VW VAK




TRANSLATION
For each of the mRNA codon sequences you have written, determine the
sequence of tRNA anticodons that match it.

Anticodons for mRNA #1: UAC C6 G Aue (oA GAA  CAA  Auc

Anticodons for mRNA#2:UAC GGG 66(C GUA Al ALA ACA

Anticodons for MRNA#3: UAL CuG UUA AGU upl pAN AUU

Using the chart below, write the amino acid sequence coded for by each mRNA.
(Note: The code is based on mRNA codons, not tRNA anticodons.)

Polypeptide #1: pethpning - pavime ~Turosiae - Proling Lowone = Vading, -~ top

Polypeptide #2: Mo~ Polivne — Prolivie - sk '\‘\M’“\J\l?'m?hnﬂ‘ (4sheing~ Stop

Polypeptide #3: yAninvuing: Ax‘w’ri Aud- Asgaaq) e~ ey o - Methioning — Hun};hlm]_.«_‘! - Shp

The Genstic Code
(Bami on Mezsenger RNA Codons)
Flrst Bass Socond Base “Thind Bass
u C A o
U| . Phonyialanine  Serine Tyrasine Cytsie | U
Phenylalanine  Serine Tyrosins Cysteins | C
Leocine Serine Swop Stop A
Leuclne Serine Stop Tryptophan | G
C Leugine Proline Histidins Arginine U
Leocine Profine Histidino Arginine C
Leucino Proline Gintamine Arginins A
Leucins Proline Glutamine Arginino a
A Isoleucina Threonine  Asparagine Serine U
Isolencing Threanine  Aspamgine Serine c
Isoleucine Threonios  Lysine Arginins A
start Methtonine Threonine  Lysine Arginine | G
L¢) Valine Alaning Aspartic acid  Glycine u
Yaline Alanine Aspartic acid  Glycine o
Valine Alanine Glutamic acid  Glycine A
Valino Alanine Gluamic acid  Glycine G




Biology Worksheet — Protein Synthesis (“making proteins”)
Using the Amino Acid Chart
4+ RNA/

REMEMBER: _DNK > _pRNA > amino acid >
Yoten

**Proteins are made up of _Amino  Acids linked together.

EX: DNA: TA C‘GGGICCA]CGA\CT CGjATG‘ATAlAAA(ATT
mRNA R 6 | (L | GGUIGOU|GAU| G LUAC UAU| UNMIUAA

Awino  Bretein: Mot - Pro- Glu- Ala - Asp~ AMa-Tyv " Tyv - Phe- St
AUk (L\w\') \1 i P

1) DNA: TﬁC)CCC'GGG\AAAITTTITAA{TCC]T(;G TAACT
mrNAAUGL G UGl ced uuv) AAR AU\ AcG|ACe nAU|U GA

rotein: - = - ~ Lys- Lle - Av =Thr- An- S
Pt(wBGMP“VFN‘i 9 fp

2) DNA: TAC[C crjccaAccalcccls GA\GGC\GG'I\GGG‘A.CT
mRNA: A & | & Al sauasclase|cculccalccaleccu A

Protein:zvu,\' - GM— Cllv]‘ C]l\j’ C1\~1 - Pro- Pn- Fo- Po - .S‘h)e
stavd
3. DNA:TAclTTAerctrTG\TTTicGG)CTﬂCAA\AAA\ATT

mMRNA: AAG - AAR-AAG- AR C-AAR- GLL- GAA - GU - URU - UAA
Protein: M&A — Agn- L\is—ASY\- LqS" Ala- C,lv‘— Val - P - 84‘0()
(m\ri')
2y pNa:tadcccerTloaaredragrrifredretarc
mRNA: AuatCGG | CAA| cu Jy6alAuu | Abaln LA WA G

Protein: Mk - AYO)' Gln- Ln- A’W‘— T~ L\1$’ Thr - Thy - SbF
(stavt)

5) DNA: TAdccdecalaTalraTicachcalrericTcaTc
mRNA: AUG | GCG| C6 CuAn]aua|cudjuc u| A 6 AlGAG|UA G

Mer- Ala- Avg - Tur—T)e - Lem- S(v-AV -~ QGlu-g
(ciavy) Ll k 'hl()
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am’i-codon\)Ac (‘.\(/\A A a CMA
e —T Ty [a]c[a w6 ]c [a A TulaTw]6]s Ju Ju] 6 Juu —
Alrle|T|alc|e|e]Tlr|c]|alc|T]Alalc|a

Modified from a worksheet by Tom Mueller



DNA Coloring - Transcription & Transiation o E © Nare; .

Transcription AR T ST SR LT

e oy o Ll [T

R Ribonucleic Acid Is very similar to DNA. RNA normally axlsts asa qln le strén& (and hot tﬁe doutﬂe stranded doublq n llx
of DNA), It contains the same bages, adenine, guanlne and cytosine. However, there i8 ‘fig thymine found In RNA, instead there
is a simliar compound called uracil

Transcription Is the process by which RNA Is made from DNA. It occurs In the nucleus. Lakel the box with the x in it near tha
nucleus wlth the word TRANSCRIPTION and prqoead to OOIOI‘ ﬂ'ne ba_gaa geool;ding to the key below SR &

o) o . iy f':i' -,;;‘ K
Thym!ﬁa L drangef;'.ﬁ' =g o

Adenine = dark greenﬁ \

Guanine = purple X224 | SR

Cytosine = yellow CJ & G
Uracil = brown <& . " :

’ b

Color the strand of DNA dq‘r'ié blue (D) and the strand of RNA light bhie (R). COlOF the nuciear niegimrana (E) dray,
. ‘W z 2 ettt
4 5

L5

Translation: -~ . . .. , i K !

Translation occut:p In the cytoplaam. speélﬂmlly on the ﬂhoaomaa The mRNA made ln ‘the nucleus. tmvela out to the rlboanrna

lo carry the "message" of the:DNA. Here af the ribosome, that inassage will be transiated into an amino acld sequenca: Color,
the ribosorrie light green (Y) and:note how this RNA strand hreads through he ribsosome like a taps feasure and the amino *

ac'"~ are assemhhd The RNA“&trand in the tmnaiaﬂon area shouild also be colored light' b!ua, asitwas colorqd in the
M 18, - T " ’ art % y o . B ¥y i
" -P = v *l ‘. | ‘.‘ . = ',

Label the box with mex In the hanslation area with ma word TRANSL)\TION " S &

i .
&

hnportant to the process of t{ansiatlon is anofhar type of RNA called Transfar RNA (F) whlch funcuoq to carry tha amlno acids tn
the sﬂa of protein synthasls on the rlbosoma Colorthe 1RNA red. "._‘ S ‘ ;i . g |

1

A tRNA has two important hraaa The anlIOodon, which matc.has the oodon qn the RNA strand Rémembar that codons are sets
of three bases that code forg single amino acld, Make sure you color the bases of. the antlcodon the same

coloras the basas on your DNA and RNA sirand - they are the same rqoleculasl . ‘ .

3 K , : ) ; A - I ! L 14 .
Atthe top of tﬁa tRNA Is Iha amino aclds. “There are 1wenty arn!no acjds tHat can combinh together to form proteins of all kmds
these are the protelns thatjare used in life processes! When you'digest your food for Instance; you are using enzymes that were

originally proteins that were assemblad from aming aclds. Each’ HNA bas a different. arniho acid whlch llnk together like box
sars on a train, Color all thn arﬂlno aclds (M) pink ' -
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e R o
1. How many different kinds of bases can be founq on DNA 4' T
2. What base Is found on RNA but not on DNA?
3. How many bases are Ina codon? _Z___Inan anticodon? __ 2
4. How many amino aclds are attached to a single transfer RNA? __ |
5. Transcription occurs inthe\wul&u S ; translation ocours in lhe {1 DBSONAR.
3. The progess of making RNA from DNA s called . .._and itocours in the il o) €AS

7. Tha Prbr::a,da ofassgmbﬂngaproteln rorpRN,f\ is ca 1, : j ..., and it ocours lnthe _anﬁpw-n-_,
] : -iﬁ a ’U‘ ‘_* oot i Tt PRI R R U TR R : v TR R
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