.1 Understand how biological mole
essential to the survival of living

nisms.

.1.1 Compare the structures and functions of the major
gical molecules (carbohydrates, proteins, lipids, and nuclei
S) as related to the survival of living organisms.

.1.2 Summarize the relationship among DNA, proteins and
0 acids in carrying out the work of cells and how this is si
organisms.

Bio.4.1.3 Explain how enzymes act as catalysts for biological
reactions.

Bio.4.2 Analyze the relationships between
biochemical processes and energy use in the

cell.

Bio.4.2.1 Analyze photosynthesis and cellular respiration in terms of
how energy is stored, released, and transferred within and between
these systems.

Bio 4.2.2 Explain ways that organisms use released energy for

maintaining homeostasis (active transport).
—




Contain carbon
Molecules of living things (or once living)



Polymer
(large
molecule)




Monomer Polymer function structure
(building block) | (large (To Identify, Look fc
molecule)




Macromolecule
Group

Monomer
(building block)

Polymer
(large
molecule)

function

structure
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RNA
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S

& DNA

DNA or
RNA

Carries and
transfers
genetic

information

Made of sugars,
phosphates and
nitrogen bases

DNA (A,T,C,G)
RNA (A,U,C,G)
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) Nucleotide ———e J
Unit
Sugar-phosphate Sugar-phosphate
backbone backbone

(To Identify, Look for. . .




omolecule | Monomer Polymer function
(building block) (large (To Identify, Look for. .
molecule)
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DNA is the code of life.

It contains the information on how to make
proteins.

ALL LIVING THINGS USE THE SAME CODE!



Nitrogen Bases
Adenine
Thymine
Guanine
Cytosine

Complementary Base Pairs:

Adenine-Thymine
Guanine-Cytosine

0 - Thymine
p I Adenine
Y Guanine
(__] Cytosine

D = Deoxyribose
(sugar)

P = Phosphate

oo Hydrogen
Bond

[
oy
s




RANJA

Pl - = “
(Ribonuclelc A

Single strand.

Uracil instead of
thymine.

Ribose instead of
deoxyribose.

I Adenine
I:] Guanine

u Uracil

( Cytosine
P= phosphate
R= Ribose
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Messenger RNA - carries DNA code from
nucleus to ribosome

(why can’t DNA leave the nucleus?)

Transfer RNA - carries amino acids from
the cytoplasm to the ribosome

Ribosomal RNA - what the ribosome is
made of
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Every three nitrogen bases is the
code for one amino acid.

An error in a nitrogen base is
called a mutation.



Two Steps

Transcription — copying DNA code onto the
MRNA

Translation — making protein in the
ribosome
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Transcription: o R o 3
DNA unwinds and Tl |
: -~ -
unzips fou) o
MRNA nucleotides 5“';{ x|
(S ] s h

match up to the -

complimentary o
DNA nucleotide f:

Single strand of —
MRNA is made
with the DNA code

R
o R =
: ¥ 1 Section of DNA molecule
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Flrotein Synthesis
Translation -

MRNA lines up in the ribosome

MRNA triplet codes (codons)match up with
tRNA triplet codes (anticodons) and bring
amino acids

Amine acid chain

Tytozine
tANA ——

Complementary
base pairs
HHA 1 1 1 1 1 1
m ~— C G G A A G cCuu C G G ]/
L1 L1 1 L1 1

Codon Riboso e

i
AR Lysine Leucine Arginine
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Find each codon (3

base sequence)
from the mRNA

Use chart to find
the correct amino
acid that it codes
for

First base

L C A E

Hud Phe UCU Ser UAD Tur UGH Cys | U
HLC HCC LIAC HGE c
UA  Leu  LICA UAé Ocr UGa Opl | A
LG LICG UAG  Amb UGG Trp |G
cul Lew CCU Pro CAU His  CGU Arg | U
CUC CCC CAL CiLE C
CLIA CCA CAd GIln  CGA A
CUG CCh CAG (MEE E
AUl NMe  ACU Thr AU Asn AGU Ser | U
ALC ACC AAC AL C
A LA ALA Afd Lus  AGA Arg | A
AUG Met ACG Afh SIE[E E
GUU ¥al GCU Ala  GAU Asp GGU Gly U
GLC GCC GAL GC C
GLIA GLA GAd Glu GGA A
GLG EINE GAG GG E

Third basze
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Thearetical Biophysics Group
Beckrran Institute
University of Ilinois at Urbana Charapaign

Frotein Synthesis ¥
Translation continued 00 ¢ €

Amino acids are put in correct seque
Peptide bond forms between amino acig
Polypeptide folds into protein.

=
X Y
»

' _

Aming acid chain

Tyroging
Arginine I

Complementary
base pairs
RAHA [ | [ |
RN CG6 AAG CUU CGG
A M T N S M

n

Codon Ribosome




Enzymes are proteins

The 3D
shape of the
protein
determines
its function

Substrate
Active : ;; 3

Situ



Enzymes are catalysts. This means they lower
the activation energy of chemical reactions.

Activation energy

without enzyme

"""""""" Activation energy
with enzyme

Reactants /-

Energy

Products

Progress of reaction ——



Different
enzymes work
with specific
substrates,
depending on
the shape.

Enzymes are catalyst to
over 4,000 biochemical
reactions!

After they've
done their job,

enzymes are
REUSEABLE !

products
bonds in substrate P
~ are weakened
active ~ = GRR
site : e
e / ." 'l A
; 7 '_\_l,-" 4
enzyme enzyme-substrate enzyme
Substance
A B
Product AB

~
]

+| -
YME

EN

R,
G N, Colliax 2001

substrate

¢ R

-

-+

ENZYME



When an enzyme is denatured it is damaged.
Denaturing changes the shape.

Without the correct shape enzymes won't
function properly.

HOW are enzymes denatrired?




Transverse colon

Descending colon

Appendix

Salivary Glands
~ Parotid
- Submandibular

- Sublingual

tPancreas
l Pancreatic duct




Ma:jor Digcstivc Enzgmcs

Enzgmc

Produced In

Site of Release

PH Level

Salivary amylasc
Pancreatic am3|asc
Maltase

Protien Digestion:
Pcpsin
Trypsin

Pcptidases

Nucleic Acid Digcstion:

Nuclease
Nucleosidases
Fat Digestion:

LiPasc

Salivarg Glands
Pancreas

Small intestine

Gastric glands
Pancreas

Small Intestine

Pancreas q\
Pancreas O
Pancreas

Mouth
Small Intestine

Small intestine

Stomach @86
>

tine

Small intestine

Small intestine

Small intestine

Neutral ¢

f,asb\
@@o

Acidic

Basic

Basic

Basic

Basic

Basic




Adenine
A — SN
n T / Phosphate Groups
—_ o —_— _—
4
L "

R . e N\ 8- 2 -
Adenosine Tri-phosphate | D
Made from ribose, adenine,
and three phosphate molecules *

Energy storage molecule. |
When high energy

_ phosphate bond is
Energy is stored when phosphate  broken > energy

bond is formed. (ADP->ATP) released andisg

made.

Important cycle in respiration and photosynthesis
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All living
organisms do
respiration
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More efficient
Occurs 24/7

CcH,,0¢ + O, > CO, + H,O + ATP

What might effect the rate of respiration?
*Availability of glucose and/or oxygen (the reactants)

*temperature
*pH (O to 14, . Below 7 is acidic, above 7 is alkaline, or basic.)



Al cellular respiration beginse Wit
glycolysis (splitting sugars)
one glucose is split into two pyruvates
lUucose

+ 2 ATP
2 Pyruvate

24 more oy
ATF aF

Aerobic Respiration fermentatio

Alcoholic Fermentation /\ Lactic Acid Fermentation

alcohol + CO, Lactic Acid
(yeast, plants)  [animals)



Aerobic Respiration
With oxygen
Mitochondria

36 ATP

Eukaryotes

24/7

—~ P - — —

Anaerobic Respiration
Without oxygen
Cytoplasm

2 ATP

Yeast, bacteria

24/7




Lactic acid Fermentation:

*Occurs in animal cells (ex. muscles)

when oxygen is not present
*Occurs in some prokaryotes
Makes lactic acid

Alcoholic Fermentation

*Occurs in yeast

*Occurs in some prokaryotes
*Makes alcohol and carbon dioxide

—_ -
Vi Lo - p— L] - /
| — \.‘ ) J ( - ﬁ ) 1
e e | e’ e i N
nan
/\_l\}\._a‘\.___.__
- — =
Butync acic
Buty! alcohol
Acotono
lsopropyl alcohol
CO,
. Saccharomycos
Clostridium £, coli
Many products
. Pyruvate
of fermentation
Fropionibactericum Entarobac
Streplococcus

Peopionic acid Lactobacillus

Acotic acic 1

CO,

Acotic 1
Lactic o
Succinic nclg
Ethyl alcohot
CcCO,
",
toe
Formic of
Ethyl alcohol
Lactic ncict
2. 3-Butanodiol
CO,

FIGURE 6.21 End Products of Fermentation Pathways Because o
Qvan type of organiom usos o charactoristic formontation pathway, thoe ond
Products can Ho usad as an iKdontitying markaorn Some ond progducts ans Com -

marcinlly valuabio.



L-)Uwu CoOsSYyRnt nesis

6CO, + 6H,0 > CgH4,0f + 60,

How plants take energy from sun and make glucose
Only occurs during the day

Plants, algae, blue-green bacteria

MHOTOSYNTHESIS CHART
= 5

SUNLIGHT .\ \\

CARBON DIOXIDE
WATER




What might effect the rate of photosynthesis?

*Availability of glucose and/or oxygen (the reactants)

*Sunlight
*Temperature
*pH (0 to 14, . Below 7 is acidic, and above 7 is alkaline, or basic.)
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o ° °
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Light intensity Carbon dioxide Temperature

concentration



Bio 4.2.2
Homeostasis is the ability to maintain a constant
internal environment in response to environmental

changes. Homeostasis
exampPLes In THe 3aDY IncLune: S
temperature control, T

pH balance,

water and electrolyte balance,
blood pressure

Respiration

Active transport of needed molecules or to rid the cell of toxins
movement to avoid danger or to find food, water, and or mates
synthesizing needed molecules

A state of balance



