ODWAOAN ) -

CODON TABLE

Phenylalaqine Serine Tyrosine Cystelne | )
Phenylalanine| Serine Tyrosine Cystelnec' C
Leucine Serine Stop Stop A
Leucine Serine Stop Tryptophati| G
Leucine Proline Histidine Arginine | U
Leucine; | Proline Histidine illkrginimf»(L C
Leucine Proline Glutamine_| Arginine | A
Leucine Proline Glutamine Arginine |
isoleucine_ | Threonine | Asparagine Serine U
Isoleucin? Threonine Asparaginre\ Serine C
Isoleucine | Threonine Lysine Arginine | A
Methionine | Threonine Lysine Arginine | G
Valine Alanine | Aspartic gecid| Glycine U
Valine v/ Alanineﬁc Aspartic }:id Glycine . | C
Valine Alanine |Glutamic acid| Glycine A
Valine Alanine |Glutamic acid Glycine | G

U C A G

2nd Base

POl Oo=w



PROTEIN SYNTHESIS WORKSHEET

PART A. Read the following and take notes on your paper:

Protein synthesis is the process used by the body to make proteins. The first step of protein synthesis is called
Transcription. It occurs in the nucleus. During transcription, mRNA transcribes (copies) DNA. DNA is
“unzipped” and the mRNA strand copies a strand of DNA. Once it does this, mRNA leaves the nucleus and
goes into the cytoplasm. mRNA will then attach itself to a ribosome. The strand of mRNA is then read in order
to make protein. They are read 3 bases at a time. These bases are called codons. tRNA is the fetching puppy.

It brings the amino acids to the ribosome to help make the protein. The 3 bases on tRNA are called anti-codons.
Remember, amino acids are the building blocks for protein. On the mRNA strand, there are start and stop
codons. Your body knows where to start and stop making certain proteins. Just like when we read a sentence,
we know when to start reading by the capitalized word and when to stop by the period.

Ribosome DNA

fRNA
mRNA

PART B. Answer the following questions on your paper:

What is the first step of protein synthesis? 1 +eaac el @\

What is the second step of protein synthesis? Troalal oo~
Where does the first step of protein synthesis occur? Nocheos2y
Where does the second step of protein synthesis occur? CA@W“‘S‘“
Nitrogen bases are read _?>_ bases at a time.

The bases on the mRNA strand are called ¢ oelow

The bases on tRNA are called oot orello~

What is the start codon? AL &

What are the stop codons? U A< ONG 0(1/3\

10. A bunch of amino acids put together makes "=

D A e R R S




PART C. Use your codon chart to determine the amino acid sequence. Remember to read through the
strand and ONLY start on AUG and STOP when it tells you to stop. Follow example below:

Example:
DNA - AGA CGG TAC CTC CGG TGG GTG CTT GTC TGT ATC CTT CTC AGT ATC

mRNA - UCU GCC AUG GAG GCC ACC CAC GAA CAG ACA UAG GAA GAG UCA UAG

protein > start - glu — ala —thre — hist — asp -glu-threo-stop
acid ‘acid

1. DNA - CCT CTT TAC ACA CGG AGG GTA CGC TAT TCT ATG ATT ACA CGG TTG CGA TCC ATAATC
MRNA 2 gaa GAns Avg DGV GCL 9EC CAU Gl AVR Agh Uy AL VG GEL ARE. QRO ARGl VAD JAG

protein > ek - (S ~Ma =3€€ ~Leo = Ata~lse —hm -

2. DNA - AGAACATAATAC CTC TTAACA CTC TAA AGA CCA GCA CTC CGA TGA ACT GGA GCA
MRNA 2 wtu ugu Ao Auly Bk A VLU GAR Auo VL Gho Chy (b QLo ALY ULk CLO gy

rotein = - A o — s — 1= B =i - e = I bo o e <Toe =
P Mokl e -Cpp -Gl 10”0 Gy Aoy e -

3. DNA - TAC CTT GGG GAA TAT ACA CGC TGG CTT CGA TGAATC CGT ACG GTA CTC GCC ATC
MRNA = Auty GAs Coc CLLAGA VG GEG St GAS GEV ACL VAL LiLA LLE CAU LAty Gl CA

protein =2 Mel = baly uPri, — Lew = 1ae =ty = Al =Tae= Glo = din="tr =
Ave Atw

4. DNA > TAAACT CGG TAC CTA GCT TAG ATC TAA TTA CCC ATC
MRNA =D Aug VUt Gee AVl QA ChA 4D DAL A 240 L

protein = Wiet= Agp - b VB0 =
Acvick

5. DNA = CTATTACGA TAC TAG AGC GAA TAG AAA CTT ATC ATC
MRNA 2 gav asu (U Avh A0l Uiy CUO AUL ULV GaA LIy B8

. _ - e ~ Gl =
protein = ek - 150 -Sec = Lo = (5o - Phe - blo)

6. DNA -> TAC CTT AGT TAT CCATTG ACT CGAATT GTG CGC TTG CTG ATC
MRNA 2 aon s Vea BoA Gau AAC VaA GEO VAR CAC GG AAL QAL VAL

Protein = et~ Gio ~See = \se - Goug = AP =
Bk

7. DNA -> ACC CGA TAC CTC TCT TAT AGC ATT ACA AAC CTC CGA GCG
MRNA 2 UGG &EY AUG QUG AGR Aok ULA VAR ULE W GAy Lo CLe

protein > Mek=\al ~Am-Tso~Ser=

8. DNA = TAC AGA CGG CAACTC TGG GTG CTT TGT TCT CTT CTC AGT ATC
MRNA 2 Aug 960 6L GUU AL AL CAL GAR ACA AGA GAR GG ULA LAl

protein 2 k=82 Ala- el - G ~ Ther Hig = blo =Twee A—r&‘ hw ~Glo = Sec -
pud Aviet Aud aoo



Name \‘C’Cpt) Date Period

Worksheet: DNA, RNA, and Protein Synthesis

BIOLOGY: Chapter 6-9

Directions: Use your notes and book to answer the following questions concerning Replication,
Transcription, and Protein Synthesis.

1. Define the following terms:
a. Replication- "1 Vv e_ ez(a%%e@ WNA BahAn. ool of Pt
C@L @ m S@-L:L»\roe;d e Cc'(i—ea[(’e_z@ﬂ&rg/ i

b. Transcription- "T\e_ ccreotbon o @il Crowa o Javhos Tto-2
w M s vwade gude ik (aahgmamsy(

ion- QGB"L“L’““-‘&' Lo-ghiolel Frorn R AU~
.T tat
c. Iransiation A wj'd

2. Break the following DNA sequence into triplets. {Draw a line to separate triplets)
CCG/ATA/CGC/bG:VATC}CC@GGG/CT/?/ATMA

3. If the above code showed the bases on one strand of DNA, what would the complementary
strand read?

Qe “TAT- G e G —CoA —TAG — GGT~ee. — GAT Tk ~&T

4. What would the code in problem #2 be transcribed into (What wouid the mRNA sequence
be?)

GiGC — NAU - (LG - CeA —onty — GGU mcet - AL - Uikt~ GO

5. How many codons are there in the above problem? (€ Coden sy
6. What is the three letter sequence on a tRNA molecule called? cuanticcoalo o

-
7. How many different amino acids are there that make up all of the proteins in our body? Q_ﬁ‘) AA&

8. How many different codons are there? (pi Codice s



9. What would the amino acid sequence
be translated from the mRNA sequence in

Codons Found in Messenger RNA

problem #47? (Use the Genetic Code table Second Base
below to translate) U C A G
Phe Ser T Cys
(;'[l"s U Phs Ser T:rr Cys g
T‘é‘_ Leu Ser | Stop | Stop 2
) Leu Ser | Stop | Trp
A( o Leu Pro His Arg |
Yo c| teu | Pro | His | Ag [C]
AP & leu | Pro | Gin | Arg |A| i
¢ ﬂ Lau Pro Gin Ag |G| @
1R B le | Thr | Asn | Ser [u]| B
Yo i |al Me | The | Aen | Ser |C| S
fie Thr L A A
’\'&3@ et Thr L;: Arg G
\—01(3 Vai Ala Asp Gly U
Lo a val | Ala | Asp | Gly [C
Val Ala Glu Gly |A
Val Ala Glu Gly |G
10. Complete the table below. Use the following DNA sequence.
CGGCTATTCGACCCTTACGGTATTGGG
DNA triplets MRNA codon | tRNA anticodon
CGG GCC CGG
C_k- Cq A0 oM
(¢ A Lo ¢
(A Cuty GAL
<e T GG A ¢eo
GGT Cea GO
AT A AGO
GG (= e Gl

UL/




Name: Row:

Date: Period:

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“‘Ta slate the mRNA codons and find the correct amino acid using the Codon Table
4" Write in the amin acdar‘dth correct anti-codon the tRNAmolcc le

5 The answer to the questions about protein synthesis below the amin

éé@ééé@@ééééééému
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5EEEEEEEEEEEEST mrua
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6. mRNA has odons}or anti
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G ‘Neids



pCiCs
—O6-
—O&-

—~>)EH

55
@@

-G~
OO~
DO~
-DE-

(% % DNA

OO ® ®© mRNA

O ®
s
G ‘peids

15 r 3 codons equal one amino acid?

16. tRNA brings amino acids to the nu ucleus orriboso m‘?‘
17. A polypeptide is a sequence of protein

18. tRNA has codons o \ nti-codon ‘?l '
19, tRNA transfers amino acids duringanscription?

20. Ribosomes are the site where Yranslation Pr transcription takes place?
| E—
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Name Kf,c,‘ Date Period

)
RNA Worksheet
Objectives: Understand the differences between the two Nucleic Acids and types of RNA

Structure of RNA
1. The sugar in a nucleotide of RNA is o2

2. The pyrimidine bases are Cﬁ&%&g . <_and D&‘C\L,.L .

3. The purine bases are __Acdeie  and Geonions
]
4. In complimentary base pairing, A bonds with \_) and (7 _bonds with S =

5.RNAisa Q— Len\_¢ -stranded polymer.

6. There are ,ﬂ) types of RNA each with its only function.

Comparison of Nucleic Acids

7. The five-carbon sugar in RNA is Q‘*"M whereas in DNA it is
e M\O lse .

8. In RNA thebase __ \L:\L_L is substituted for Q \/\q&,&\i .

9. DNA molecules are double stranded and RNA molecules are <4, .o\~ stranded.
) P

10. In terms of length, DNA molecules are much LC}V\.OL&SQ/(' than RNA molecules.
11. DNA is only found in the Al sz ko, of a cell.

Transcription

12. Making a messenger RNA using DNA as a template is called

‘e aghan DNASwand | [DNA ™ mRNA
13. In the cytoplasm, mRNA delivers the code to P il o
the : A-T A -0

. c-G c -G
14. To the right, construct a messenger RNA n_lc?lecule from a DNA ToA T - A
strand. Use the correct complimentary base pairing. Use colored

pencils to show the DNA and mRNA strands. Uit T -A
A-T B -0
v Only one side of the DNA molecule is copied during C-G c . C‘{
transcription G-C d,l -
v Remember that there is no thymine in RNA. You must CoG & -G
substitute uracil. G-C N -
C-G o - C’l
A-T A O

T-A T . K




Messenger RNA

15. mRNA stands for

‘ TS
16. mRNA has the code for making (?fe&e W
17. mRNA is produced in the ‘i&lg_sc..k!-ﬂ‘%

18. Draw a labeled diagram of an mRNA strand.

Transfer RNA

19. tRNA stands for '&j‘tﬁw&g(}’,(' ] Wﬁl}i )
20. tRNA carry M:ﬁw L'A:’C& from the cytoplasm

to the ribosomes.

21. One end oEt\he tRNA is specific for a single type of
(] ' ;

22. The other end of the tRNA contains three unpaired bases

called an b ool

23. Draw a labeled diagram of the “cloverleaf” shape of a tRNA.

Ribosomal RNA

24. rRNA stands for

Aomze oot WA
25. rRNA forms (LL\BG—%@M& which are the sites

of protein synthesis,
26. rRNA is produced in the Nt Leefis?. of the cell.

27. Draw a labeled diagram of a ribosome.

movement of ribosome s




Name \L&-v\ Class_____. Date
()

Transcription

In transcription, RNA polymerase splits the two halves of a strand
of DNA. RNA then uses one half as a template to make a copy of
the other half. RNA contains the nucleotide uracil instead of the

nucleotide thymine.
Label the DNA and RNA. Then, label the missing nucleotides marked on
the diagram.

RNA polymerase

A = Adenine
C = Cytosine
G = Guanine
T = Thymine
U = Uracil

Use the diagram to answer the question. Circle the correct answer.
1. In RNA, which nucleotide is always paired with uracil?

adenine  guanine

© Pearson Education, Inc., publishing s Pearson Prentice Hall
112



Name

Class

Date

Comparing DNA Replication and Transcription

DNA replication is the process by which a cell copies its DNA.
During replication, both strands of the double helix are used as
templates to make complementary, or matching, strands of DNA.
DNA transcription is the process by which a single strand of DNA
is used as a template to generate a strand of mRNA.

Fill in the missing information. One row has been completed for you.

Template DNA | Complementary DNA | Messenger RNA

' (mRNA)
TTACG AATGC AAUGC
Cregc GGCGG Cila 44
oy CATC&l A&Cz(r ALl ACGUAGC
AGACTC TETHRG VDA G4
CTATTGT GATAAGA CLAO MG A
o c ¢ |
GALLEGARG T GO TAE | CUGGCUAC

Use the table to answer the question.

1. Give another example of a template DN A code that is at least
four base pairs long. Then give its matching complementary

DNA and mRNA codes.

© Pearson Education, Inc., publishing as Pearson Prentice Hal.

113




Protein Synthesis Review Worksheet

1. How are DNA and mRNA alike? -~
cﬁ-O- e\ &L

2. How are DNA and mRNA different? Fill in the table below.

DNA mRNA
Doctete. ety Shape Siote Lvewol
i Nitrogen bases LY N .
e B e
" .
B5—%

Transcription: DNA to mRNA:

1. How many strands of mRNA are transcribed from the two “unzipped” strands of DNA? 4

2. If the following were part of a DNA chain, what mRNA bases would pair with it to transcribe the DNA
code onto mRNA? G-G-A-T-C-G-C-C-T-T-A-G-A-A-T-C
CLOAGE L EAADCVV AL,

3. If DNA s described as a double helix, how should mRNA be described? skmg‘io.w

4, How are the accuracy of DNA and mRNA codes assured? _(MMW \eo_sg‘g &.\C\»%
r@ﬁ& U ax \enpradks
Translation: mRNA to PROTEIN:

5. Name and describe the three types of RNA’s involved in protein synthesis?

va it = IT AN I
e.&,“ o 2 Boiad, Az e Q%L%‘\hm‘i-
bNﬁ: &:::E;f% T e

What is located at EACH end of a tRNA molecule? b codic ool A

Where must an mRNA attach before protein production can begin?__{(Z a2 2.0 ané

How many bases are needed to specify an mRNA codon?

If a strand of mRNA contain the sequence, U-A-G-C-U-A-U-C-A-A-A-U, what tRNA anticodons would

be needed to translate the sequence? _Ad> G CiAc i\ (_q oo il

10. How does mRNA get out of the nucleus? e M X vl i

11. What is the difference between an amino acid and a protein?__AvAis, xS
i’i.ﬁ_ AAA E St &) AC L~

A )

woeN>

12. What type of bond is formed between amino acids? ¥ i«(?\-ufgi-f) Q:C_-\.A_Q.




Protein Synthesis Flow Chart

Directions: Fill in the flow chart below, using the following words: Amino acids, mRNA, mRNA codon,
nucleus, nuclear pore, peptide bonds, ribosome, transcription.

The first part of protein synthesis is

Where DNA is
s QR Takes place in the @ decodedonto

Leaves throug

The 2™ part of protein
T_ ) ) synthesis is ﬂ.@ee‘%p oL Goestoa

vorlok~o-| \_/

Wherg

Nzl
Vere

tRNA
anticodons
bond with

creates

Creating a




Transcription and Translation

Practice Worksheet

Example:
DNA : GTACGCGTATACCGACATTC
mRNA: CAUGCGCAUAUGGCUGUAAG

Codons: AUG-CGC-AUA-UGG-CUG-UAA
Anticodons: UAC-GCG-UAU-ACC-GAC-AUU
Amino Acids: METHIONINE-ARGININE-ISOLEUCINE-TRYPTOPHAN-LEUCINE

Using the example above, transcribe the following DNA strand into mRNA and translate that
strand into a polypeptide chain, identifying the codons, anticodons, and amino acid

sequence.
1. DNA: A/’rAg/'GAy‘ATC/% CGATCL C(yG CGATYCGG
mRNA: vhugle Oyo A—(.;(C.G[CTI\J mcql/'c,c,1c!£cg_($b Adlaer
Codon: A~ BR0 ~VAGEGE —UMNG ~CL - Qe — VWA —QLC
Anticodon: DAL —GAA A —(alq — AN~y ~ Gy - AXS—GEL

Amino Acids: Welbaowi e~ | eutine

2. DNA: TTTACGG chAH’CAG/G CAATALTGG
mRNA: Ar\«"w (.,j;"f;‘i; efc{ U if\j:"(‘_-( UL}’L—L( qb/&qfitﬂcc;i;:-m
Codon: Ay —éftg = QUK - Lot~ CLde -0 = CAL.
Anitcodon: \ UM — (Ut —EAL - AN — s Ak -C'.L(_.t

- * g - \.IJU\V\—LWQ
Aminro Acids: tMebucns o ~Raedive. — Vetaine —\ela-2 A‘%
Tugesual — A gmpe~true. cusel



3. DNA: TAGG GG CTVATACGGTAGTAC/TCATGGAT ChiG
i AC G/ /b A s e i el

Codon: Al = S0 —GEA — AL - G ~ ALty — AT~ A — Act AL
LA —O8 A Okl AL

Anitcodon: Wit - Glaly —CA0 — AR — Lo ~ VAL~

Amino Acids: Medda, i e — Yroshie — (‘st\-&t»»-e - T@E‘T)M — Adcaia
Ml o e — Wekhoonece —Recing ~ tcomiivncag

4. DNA: G/TA c/e CGﬁAyACC/éA%TT/é
MRNA: CJA L;/iqcrfw t%/u (;(cs,!;" EC L/ Al &
Codon: (g — Ciqd — Au(\,-utql_»l = OO — o
Anitcodon: 3 AL — (qbly —LWas —ALe ~ (AL — BV

Amino Acids: \ M.z Sdusodane — A—ve\:}‘\y\w — el i ~ Trqg@ﬂe,(&e%

L esstvna —

Transcribe the following DNA strand into mRNA and translate that strand into a polypeptide
chain, identifying the codons, anticodons, and amino acid sequence.

DNA: CGAﬁ'AC/AA'I/GGA/CCC/GG1/ATG/CGA/TA¢C
Codon= AL =~ DUk —CLo ~ G —CLA — DAL —(e0 ~AUK



