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Bodies — Cells - DNA

" Bodies are made up of cells

" All cells run on a set of instructions
spelled out in DNA

N

QuickTime™ and a
TIFF (Uncompressed) decompressor
ar needed to see this picture.
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Structure of DNA: Paired bases

N

® Bases match together

0
\ OH

¢ A pairs with T
AT

¢ C pairs with G
C:G

eweak bonds

between bases

join 2 strands
= can separate easily
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DNA — Cells —» Bodies

" How does DNA code for cells & bodies?

o how are cells and bodies made from the
Instructions in DNA

N

QuickTime ™ and a
TIFF (Uncompressed) decompressor
ar needed to see this picture.
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I DNA — Proteins — Cells > Bodies

T' DNA has the information to build proteins

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed o see this picture

DNA gets all the glory,
Proteins do all the work
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What do we know?

" DNA
¢ DNA is the genetic information

® Proteins
e proteins run living organisms

¢ ENZYMES

= all chemical reactions in living organisms are
controlled by enzymes (proteins)

¢ Structure
= all living organisms are built out of proteins

® DNA is the instructions for making proteins

Regents Biology
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What do we know?
= DNA

¢ DNA is in the nucleus
¢ want to keep it there = protected
= “locked in the vault”
" Proteins

+ made by a “protein factory” in cytoplasm
¢ ribosomes

" Need to get gene (DNA) information
from nucleus to cytoplasm
¢ need a messenger!
¢ need a copy of DNA

+ MRNA
Regents Biology
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Who is the messenger?
¢ messenger RNA (mRNA)

DNA

nucleus

cytoplasm



From nucleus to cytoplasm

|

transcription

DNA - [1] RNA B prO’[ein

translation l

trait
nucleus

Reg cytoplasm




N

DNA vs. RNA

Regents Biology

DNA RNA
= deoxyribose sugar " ribose sugar
" nitrogen bases " nitrogen bases
e G, C AT e G, C A U
= T =thymine = U = uracil
o1 A s U A
e C:G e C:G

" double stranded ® single stranded

DNA

RNA



|DNA vs. RNA

DNA "f/)z

Adenine
.(/

Cytosine

Base: A-T
Pair TA

Nitrogeous
Base

Thymine

Sugar
Phosphate
Backbone

Rei

Sugar
phosphate
¥ backbone




| Transcription

" Making mRNA from DNA
" DNA strand iIs the 4

Hunleaf“\
envelo

T

template (pattern) | -
P (P ) SIIPNTSTTNT
¢ match bases | [Taanscmietion] | DNA
[ | U A .'II VW W
= G: C
.
" Enzyme
+ RNA polymerase
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/Matching bases of DNA & RNA
" Double stranded DNA unzips

EE E E E
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/Matching bases of DNA & RNA
" Double stranded DNA unzips

"W
BB pEnEE nf En Aldde
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IMatching bases of DNA & RNA

" Match RNA bases to DNA - ﬂ
bases on one of the DNA I

strands l -
U U

— RNA | I a
polymerase

‘
s wmagl HE Ep EE pEES
-]
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Matching bases of DNA & RNA
" Uinstead of T Is matched to A

NA TACGCACATTTACGTACGCGG

SR AVCCOUCUARATGCATGCRCC
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What do we know? nucleus
= DNA

¢ INnstructions remain in nucleus

" MRNA

¢ has the instructions for building

proteins from DNA RS AU UEEAUSAELRESALEEER
® Proteins

¢ built as chains of amino acids oe
= \What reads RNA? °
o need a MRNA reader! o

o ribosome oo

N
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From gene to protein
cytoplasm

transcription translation o

DNA - [1] RNA B prO’[ein

mmmm ribosome
RNA |
nmucleuseﬁlvreosugh AREALK NAREAREANEEER
nuclear pores

proteins synthesized "
nucleus by ribosomes using trait

Rege instructions on MRNA



What do we know?
" mRNA AR AR ERARRAREAGER

¢ has the instructions for building proteins
from DNA

® Proteins
¢ buillt as chains of amino acids

" What reads mRNAT ribosome
¢ ribosome

= What brings the right amino acid to
attach to the protein chain?

¢ heed an amino acid transporter!

N
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From gene to protein

Who is the transporter?

tRNA transports amino acids
A 4

transcription translation o

DNA - [1] RNA B prO’[ein

EE ribosome

Al A

& nucleus cytoplasm



I|RNA to protein

" MRNA leaves nucleus
" MRNA goes to ribosomes in cytoplasm
® Proteins built from instructions on mRNA

How?

MRNA

AGEA]EYEEN AR} AERR]EEE?
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How does mRNA code for proteins?
DNA TACGCACATTTACGTACGCGG

.

mRNA AUGCGUGUAAAUGCAUGCGCC

P

protein MetArg Val AsnAlaCysAla

How can you code for 20 amino acids with only

| 4 nucleotide bases (A,U,G,C)?
Regents Biology



IMRNA codes for proteins in triplets
DNA TACGCACATTTACGTACGCGG

codons l

ribosome, AUGCGUGUAAAUGCAUGQC ribosome

protein MetlArgVal AsnAlaCysAla

—

" Codon
Regents Biology e block of 3 nucleotides




Rel

The mRNA code

" For ALL life!

e strongest support
for acommon origin
for all life

" Codeis redundant

¢ several codons for
each amino acid

¢ Mmutation insurance!

= Start codon
¢ AUG
¢ methionine

= Stop codons

U C A G
Uuu ] UCU | ] u
Phe
u | UUC_ UCC c
UUA ]| UCA )x
Leu
UUG | UCG | G
CUU | ccu ] u
cuc ccc c
c Leu Pro Arg
CUA CCA CAA o CGA A
CUG | CCG | CAG CGG G
AUU | ACU ] AAU AGU ]
Asn Ser
f AUC [lle ACC - AAC AGC C
r
AUR | ACA AAA Lys AGA Arg A
< AUG Yolor ACG AAG AGG G
GUU | GCU | GAU - GGU ]
slouc| ~ecc| aac P aae o |
GUA |'" acA | Gaa s, GG Y |a
GUG | GCG | GAG GGG G

¢ UGA, UAA, UAG




|How are the codons matched to
amino acids?

DNA TACGCACATTTACGTACGCGG

MRNA
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IMRNA to protein = Translation

" The reader »ribosome
" The transporter —» transfer RNA (tRNA)

ribosome

MRNA

2§ EAY R ERR AR AREA P RERR

UIGIGE 1@
tRNA
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From gene to protein

transcription translation o

DNA - [1] RNA B prO’[ein

EE ribosome

I
AEEANE tRNA

o

Rege IUEleuE cytoplasm tralt



q

aa
cytoplasm aa
transcription translation aa

nucleus
trait



|From gene to protein
_55;‘ CYTOPLASM
A
? - N UCLEUS Free amino ccids
Gr:_:]wing _ v d/\
Gene Protein Chain -
QJJJ st
MRMNA copying ] tRMA bringing
DNAIn nucleus - amino acid to

Ribosome
i H
Ribosome
incorporating
aming acids into

the growing
‘ protein chain

&
mMRMNA being transiated

Ribosome
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Can you tell
the story?

rilbosome

translation
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From gene to protein

Who is the transporter?

tRNA transports amino acids
-

oo
transcription translation
DNA smmmp MRNA === protein
A" 4

rlbosonm

ﬂﬂHi tRNA ER

o

nucleus
Rege cytoplasm



From gene to protein

transcription translation

DNA smmmp MRNA prOteln

EE ribosome

I
AEEANE tRNA ER

o

nucleus cytoplasm
Reg\,



