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Final Review*

BIO 100 Principles of Biology
Cedarville University

*This series of didesisnot intended to
beviewed as“all inclusive’ but does
present a broad view of the major
emphasis of BIO 100.

TABLE 1-4 Major Worldviews and Philosophies

Theism God is the infinite, personal Creator and
Sustainer of the whole universe

Supernaturalism Explanation of ‘natural phenomena’ must
consider the possibility of divine influence

MODEL:

WORLDVIEW —>  PHILOSOPHY — SCHOLARSHIP
(PARADIGM)

[Foundation] —» [Mediation] —> [Expression]

EXAMPLES:

THEISTIC WORLDVIEW > SUPERNATURALISM >|CREATIONISM
ATHEISTIC WORLDVIEW > NATURALISM >| EVOLUTIONISM

_— P -
BIOSPHERE OR_GAngM

ORGAN e.g. leaf

TISSUE e.g. palisade

/f“. |
POPULATION ORGANELIES
“an interbreeding group e.g. nucleus

of organisms in a community”

MOLECULES
ATOMS
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Table 3-7 Classifications in Biology (Continued)

Populations = Taxonomic

(Binomial Nomenclature) Kingdom:
Monera
Protista
Fungi
Animalia
Plantae

Phylum: etc.

Ecological

(Trophic Structure) Producers
Consumers
Decomposers
Detritivores

Figure 9-11. Major Distinctions Among the Five Kingdoms

LIMING ORGAMISMS

prokaryotic eukaryotic
& cells cells @
&> Monera %

el mulhcellular

unicellular .
autotrophic ands or heterotrophic

Protista
& 4 . A
C%; %ﬁ? heterotiophic autotrophic heterctrophic
plant-ike motile
) Plantae
Fungi e

14 (K~ ® N
fd’ﬁ) E‘Jr’ﬂi AY %\m

Ener gy Relationships __Can you discuss the significance of each?

Food Webs
Food Pyramids
Photosynthesis

Respiration
Priestley’sJar
Biosphere
Chloroplasts
Mitochondria
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Organismic Biology

Three Basic Life Functions:

1. Nutrition -- Chapter 10
2. Reproduction-- Chapters 11, 12

3. Coordination - - Chapters 13, 14

Nutrition -- Why Digestion?

FUNCTIONS :

1) REDUCE MOLECULE SIZE — CROSS MEMBRANS

o e gRANE
. __-'_'.--;-:’-ﬂ-:-nuo-cpg.ﬂfﬂ (g 1}‘.?"‘; T
BAND T A Ty
BREAKING ":}C’
s =5 cytoplasm

Z) RENDER "FOREIGN MOLECULES NON-ALLERFENIC

AGENTS INVOLVED — DIGESTIVE ENZYMES:
1) BIO-CATALYSTS

2) LARGE PRATEIN MOLECULES
3 SUBSTRATE-SPECIFIC

Nutrition -- Molecules Digested:

I} CARBOHYDRATES —— SIMPLE SUGARS
e.9. sTarcy Bmylase, ~ oo

Z) PROTEINS -RERS{7, aming ACIDS

9 LIPIDS —Li835€y FaATTY ACIDS

#) NUCLEIC ACIDS 2NAFSe, \iTROGEN BASES
E.a. DA

___Overview of Part I1-b and Part 111 of our
study

___Enzyme and Substrate relationships are
very specific.
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Paramecium sp.
Fie. fO=5
A. INTAKE
i) it s
2) ORAL GROOVE
N FoOD :
~bacterin
= other prolozea
~detritus
B. PROCESSING
L) GULLET
L) FOooD wACuwolLE

3) INTRACELLLULAR
DIGESTIoN

= |wiozomeas

) TRAMSPORT
£. EXCRETION
-anAL PORE

NUTRITIVE r:FI‘_E\ '

L - C ‘-;

pRgERvekhes \ (B

FO8E YACUDLE - o MNEMATOLTST

- TRIEGER

FULTICELLULAR GIVTRY oM

OF LAROE + CoorD et Tas

ARTERIES

(FROM HEART) \

\) EXCHANCE SYSTEM — MATERIALS BETWEEN BLOOD

AND BODY CELLS
Fic 10-( ,[
BLOOD

CAPILLARY BED

LineH ~__ TN “7 '7 BODY CELLS
CoRER ;-)\ == " \CEwLS 'BATHED'
wel2hd LYMPH CAPILLARY v FLUID
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Famion of DA batore replication

Cellular Reproduction - Overview

CELL THEORY
“living organisms are composed of cells”
IMPLICATIONS

1. Genetic material is “localized” within cells
where it exerts control over cell metabolism

2. Therefore, growth in size and volume
requires “cellular reproduction”

CYTOPLASMIC o CELLULAR
DIWISIOM REFROCUCTION

O — ®» — OO

MITOSIS +
[nuclear division)

DNA Replication

‘ Condensing
into chromosome

AHAPHASE

L/

Iew M Basas Bonding
ta Right Strand

Mew M Bases Bonding
to Ledl Strand
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Cellular Reproduction - Mitosis

Pt midimb i
_\-I‘Jﬁml mamhora
e - Hudsolus
.

L Chromain .
Centrioles

Cytoplasmic
Division
= ! uman Lhromosomes
-—H' i npw h
—| h Each chromosome carries genes for different traits.
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Accomplishments of Meiosis:
2. Homologous Pairing and Segregation

Carr| n= 23

/ .

E/m

e Egg
\
\ Haaploid

eils
| Meiosis Fertilization
A ;’I Digloidl
\  BrZue . Wi
Adult Zygote
\\ Hepealed r/ 2n = 46 chromosomes
Mitosis and Cyloplasmic Divisicn

and Differentiation
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Early Prophase |
Homologous pairing betwaen
paternal (black) and matemal
chrmasomeas; croasing over

i= in progress.

Specal dploid (2n)
call in vy or testis

Metaphase |

Crossing over is complats;

homologous palrs ana an
equatorial plana.

Anaphase |

@ouarorial plans.

Anaphaze |

Metaphase il

1 @ Fetophase i «*ﬁ’f.

/ Four daughtar calls

Four diff. {Ezch has ona chromosoma represanting
gametes each homalogaous sain)

Reproduction

genetic variation — promoted by...
genetic variation — suppressed by...
genetic information (amounts in order)

hurdles of sexual reproduction
dealing with DNA in cell reproduction
gene pools — what are they?

What makes them change?
continuous and discontinuous variation
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GREGOR MENDEL (Austrian Monk, 1822-1884)

“Father of Genetics”

HOMEOSTASIS: EXAMPLE #2: BLOOD GLUCOSE

pancreatic islets

Control
Center .
(pancreas)

to glycogen

€
.2 e
o B8
FEEDBACK Glucosereleased | © ~ & _— FEEDBACK
to bloodstream "T’BLOODSTREAM {

BLOOD J
T Low (—< GLUCOSE >—> HIGH

GLUCAGON E\;—;‘LIVER'\ﬂ & Glucose converted

LEVEL

Cellular Composition of LIFE

Concept: Cells are composed of precisely
arranged molecules

Membrane:
Lipid + Protein
Cytoplasm:
H.,O, protein,

sugars, etc. Nucleus

____Can you solve genetics problems and

use appropriate terminology?

What are hormones and how do insulin

and glucagons fit this definition?
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Four Classes of Molecules:

Hc=0
HC—OH |
CHOH ’ ]
glyceraldehyde i
HO—(I:—H g
H,C—OH I HO "¢
| HO—(I:—H N
—OH
Y HyC—OH CgH1,0¢
H,C—OH Straight-Chain Form Ring Form
glycerol GLUCOSE (monosaccharide)
CH-OH ‘I:HZ'OH (IIHz—OH
\ G HO CH—O, H CH—O  OH
H \c/ N\ I/ N\,
OH OH
\ mN AN/
(I2H—HC CH—(I:H H CH—(IZH
OH  OH OH OH
Ribose Sugar Lactose (glucose + galactose)

Four Classes of Molecules --Lipids

Composed of:

a) Proteins p NN i
b) Phospholipids Q\/\/\N\/V
FUNCTION: Z NEUTRAL TAILS

(i, Gl CHARGED HEAD “HYDROPHOBIC”
“HYDROPHILIC”

1. Storage

2. Structure --membranes

4 Oleic Acid (unsaturated fatty acid)
(T, :
I+’H—?‘C—D—P—D|“IC—H E.-‘ H Il'l HHHH HHHH I'I| I:I H |'I| I‘I*
LR R b 60-d-g-6-6-6-6-Gepeb-c-6-6-¢-E-E-C-c-H
Qhanolamine HHHHHHMHM HHHHHHHH

___,.,-’f DHHHHHHHHHHHHHHHHH

e S

Figure 16-5 H  HHHHHAHHAAAAAAARHHAN

e Glycerol region Stearic Acid (saturated fatty acid)

Biological Membrane

Figure 16-7

PROTEIN

Trenaport protein ik Choleateral  Phosphalipids
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Four Classes of Molecules:

3. PROTEINS -- Polymers of amino acids (20 possible)
i S \!
-~ + S, iy
CHY \ CHo! i CH CH
W M PRV S /N H. \tH L0 WO 40
N-G-C mino,* £= . acid L N-C-C M= T=C
H\H / # \"oH/ H H MOH H° H TOH

alanine [ala) cysteine [cys] methioring [met]

y 7

2
A

H# ||'| 0

FUNCTION: @
=
1. Enzymes Socondary ;‘"
Fnaciure < , |

jood ar plNI|l""--.__\_ i ‘ly'gng

2. Structure Tor

- membranes o . The

| o Frocke ol bws ciflarest | Prg

- . Gl s \ pofypepides compoaing L&:S

3. Hormones lcﬁ-l.T:T.;.':'..l':u: g B PRSI A
; ; | P,
- e.g. insulin Pogta Bond ot

adenine

0

I
~~
X,

N # guariire

[u}
[
W S oy
o
N

NHa
Nf//w

o=
e

NITROGEM BASE

thymine

FUNCTION: genetic code

cytasine

PHOSPHATE RIBOSE

_ PLASMA Membrane - 1. REQUIate Movement
: P TR I, WTSPR) Organelles

# = T
e 2. Provide compartments
[ = )
. B ; 1 ] |Endoplasmic Reticulum
LY *y ko and Golgi Bodies

3. Aid in Transport

4. Reactive Surfaces
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Four “Basic Life Functions”:

A. METABOLISM: Three requirements:

1. SOURCE of ENERGY
CONVERSION ~ CONTROL
SYSTEM SYSTEM

EXAMPLES:
1. LIGHT, or “food” 2. Photosynthesis § 3. DNA

Four “Basic Life Functions”:

B. REPRODUCTION: e.g. fertilization -»zygote

1. SOURCE of ENERGY
and RAWMATERIAL [ 5 \viETABOLIC 3 METABOLIC
CONVERSION ~ CONTROL
SYSTEM SYSTEM

zygote

EXAMPLES:

1. Food from mother 2. Respiration & 3. Genes
through placenta synthesis from parents

Summary: Gene Expression
( DNA Ribosomes on
Transcription ‘ R.
% Translation
RNAZ ] s~

Protein

fyt e e T hA T

C

DA s o T
separate and  wind up aga?/ ; g {/Z\ i ._;A} r_: o O/
L e 4 ke ,
_-RNA polymerase Ri‘ i lj'f, '—5:.'.; .:; '}W,\} .._Eb_(j "
¥ 277, JG ] e R
Y~ i P O ST S 2 N O
" T A G i N Y OBy WL e
¢ / T Lengthening e ;'h-_i i L
[ma| /B EC-" RN moTecule PR i 1 b Y B
s L] 1
o T — s e
M B e

To Ribosomes
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PANCREAS

. RIBOSOMES ON
“~ ENDOPLASMIC
RETICULUM

-

INDUCER

CELL WITHIN

ROTEIN,
f%yeom
A

PPARATUS

@

SECRETION

BLOODSTREAM

E® R ©®
LACTOSE SUGAR % GLUCOSE

How Is Gene Expressio
“The Operon Theory
|&) Lacloss absert—represaed slabs:
e Struchsml gens =,
Hmmrmna I:lpqm'hr I Wumbes 1 Mumbar 2 Humbers )
T.llﬂ r"r" «':.-‘ .t:‘ i '('q..!r:'y—wwﬁ‘"ﬁ g -“"-bf-""- 3";'“ S .-'--"f:r '
/@’W Figure 17-5 a
Rt polymearass Fegrassal protin
iocked binds o OFERATOR
Transcription :F
BN o™ e !
l Translalicn /
7 Raprsssor e
L= s proken
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How Is Gene Expression Controlled?

“The Operon Theory”

|} Lectose present—induced state

VNNV, Q@{’k ” N Wﬂ\{@w

Transcrption ﬂ .’. mHN'ﬁ' mnpﬁan

PR st Aeprasser prodain \\
binds lactose, and
 ———— RMA polymerase binds \.Tmamr'
rsar the OPERATORA ta 1
ey iniliads tansenplion
f | Reprassor of the stuctural gena )
[ o™ prten R ¥

[
Erizyme protzin k_“,-': l

Is Metabolism Controlled from Inside or Out?
Or Both?

E hwironment Enwironmnent

Cell vembrane Praoteing
( \
2

HNA—-—- PHDTElNS -—-—--h Enzymes —— Metabolism —— PHEMOTYPE

Ervironment Effocts on Other Cells P Envuonment

Genetic Control: Enzymes, Hormones

Erwironment

\ Sickle-Cell Anemia

(- \ Cell Membrane Proteins
i 2

Growth
/lLactasel \lDlgestlonl -
RMA ———+ PROTEIMS .___.._. Enzymes —  Metabolism — PHEMOTYPE

| ) \
Hormones
|
Effects on Other Cells
e.g. Liver, as shown here

i
Environment
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Origins Hypotheses

FAITH PRESUPPOSITIONS

SUPERNATURALISM

</

i g

[, HISTORICAL BACKGROUND -

R FOSSILS / v

E L

A MUTATIONS T

T BIOLOGICAL CHANGE T
f

0 |/  NATURAL SELECTION ﬂ
N/

/

NATURALISM

N
S
L

(

R

Natural Selection -- Outcomes

STABILIZING
SELECTION

DIRECTIONAL
SELECTION

(a)

._
=z
=
;1

DISRUPTIVE
SELECTION

e

Natural Selection -- Outcomes

DISRUPTIVE SELECTION

__Can you relate this model to examples
like changesin “peppered moth” wing
color, or changesin root depth, or changes
in Darwin’s finches as studied by the
Grant’s?

__Does “evolution” occur
today?







