UNIT 4: DNA AND CELL DIVISION
Chapter 8: From DNA to Proteins
I. Identifying DNA as the Genetic Material (8.1)
A. Griffith finds a “transforming principle”

1. Griffith experimented with the
bacteria that cause pneumonia.

Pneumococcus bacteria

2. He used two forms and injected them into mice
a. The S, or smooth form (deadly)
b. R form, or rough (not deadly).

3. S form of bacteria killed with heat mice
unaffected

live live heat-killed heat-killed S bacteria
S bacteria Rbacteria S bacteria + live R bacteria

dead mouse live mouse live mouse dead mouse
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4. Injected mice with combination of heat-killed
and live R bacteria

a. Mice died

b. Griffith concluded that a transforming
material passed from dead S bacteria to live
R bacteria, making them deadly.

live live heat-killed heat-killed S bacteria
S bacteria R bacteria S bacteria + live R bacteria
&
dead mouse live mouse live mouse dead mouse

B. Avery identifies DNA as the transforming
principle

1. Experimented with R bacteria and extract
made from S bacteria

2. Allowed them to observe transformation of
R bacteria

3. Developed process to
purify their extract

a. Performed series of tests to find out if
transforming principle was DNA or protein

S-strain cells

8 %e® b. Performed
fractionation of cellee - Ch@mical tests that
extract into classes of .
molecules showed no proteins
| | ] I | were present.

RNA  protein DNA lipid carbohydrate

c. Test revealed that
DNA was present

molecules tested for transformation of R-strain cells
00 O @® 9 o°
R R S R R
strain strain strain strain strain

CONCLUSION: The molecule that
carries the heritable information
is DNA.
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4. Performed tests with Enzymes

a. Added enzymes to break down proteins-
transformation still occurred.

b. Added enzymes to break down RNA-
transformation still occurred.

Thymine
Adenine

" qﬁiﬁq c. Added enzymes to break
L down DNA- transformation

7 Q(b‘ick failed to occur.

Phosphate- <o

=i “%C? t&‘«% d. Concluded DNA was
X o \é; transforming factor
£,
%;?;uamne Cytosine sr‘d

C. Hershey and Chase confirm that DNA is the
genetic material

1. Alfred Hershey and Martha Chase provided
conclusive evidence that DNA was the
genetic material in 1952

2. Studied viruses that infect bacteria
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(bacteriophage)

a. Bacteriophage is simple- protein coat
surrounding DNA core
1). Proteins contain sulfur buy very little
phosphorus
2). DNA contains phosphorus and very
little sulfur

Radioactive Qo AP—Empty
P"“‘{M proteln) #W "4 proein shell Radioactivity
Bacterum—{ ) (= =¥rhage in’tiquid
\ ) S Vs
Batch 1: = o #—on v
Phages grown
Wit Tacioactive
St (%9) =
_ —_— o~
Contituge ( *)
— Pellet

Bacn2: = & PR
ages grown 'Radioactit =
5’&..’1’.«?“.“&.” oha S
bt =)
; — — G=s)
Radioactivity
Pellet in pellet




b. Experiment No.1- Bacteria infected with phages
with radioactive sulfur atoms- no radioactivity
inside bacteria

c. Experiment No.2- Bacteria infected with phages
with radioactive phosphorus atoms-
radioactivity found inside bacteria

d. Concluded phages
DNA had entered bacteria
but proteins had not.
Genetic material must
be DNA

L AR A »

XE 2, A o iAo g x

(a) T2 and related phages use their tail pieces to attach
to the host cell and nject their genetic material (TEM).

1. Structure of DNA (8.2)

A. DNA is composed of four types of
nucleotides

base pairs

1. DNAis long
polymer composed
of monomers called
nucleotides.

a. Each nucleotide has three parts
1). Phosphate group
2). Ring-shaped sugar called deoxyribose
3). Nitrogen-containing base

b. Scientists first believed that DNA was made of
equal parts of four different nucleotides (same in all
organisms

N
N~c~Cxy
H—C I |
= S Cunst—
| Nitrogenous
N d base

o i
Phosphate  H H
ou

group
OH OH
Sugar
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2. In 1950 Erwin Chargaff changed thinking by
analyzing DNA of several different organisms

a. Found same four bases of DNA in all
organisms

b. Proportions of 4 bases were different in
organisms

Percentages of Bases in Four Organisms

Source of DNA A i G C

Streptococcus 29.8 31.6 20.5 18.0
Yeast 3153 329 18.7 171
Herring 27.8 27.5 22.2 226
Human 30.9 29.4 19.9 19.8

c¢. Found amount of adenine equals thymine and
amount of cytosine equals amount of guanine.

A =T and C = G (called Chargaff’s rules)

PYRIMIDINES = SINGLE RING PURINES = DOUBLE RING

10/31/16

Name of Base | Structural Formula Model Name of Base | Structural Formula Model
Q N
N HCE NH;
C—NH [
o | g, || e |
\ /c=° Q /N
H‘\NH N:m
N
NH, = 0
% ) =
" = HN— A\
«T0 | @] e <
“(\/‘o N=(
NH NH,

B. Watson and Crick developed accurate model of
DNA'’s three-dimensional structure

1. Used previous work of other scientists and
hypothesized that DNA might also be a helix




a. Rosalind Franklin and Maurice Wilkins used x-
ray crystallography and suggested DNA helical
shape

b. Work of Hershey, Chase, Chargaff, and Linus
Pauling

2. In 1953 Watson and Crick published their DNA
model in a paper in the journal Nature

a. DNA was double helix

b. Strands are
complementary (they fit
together and are the
opposites of each other-
pairing of bases according
to Chargaff’s rules

3. Nucleotides always pair in the same way

a. Backbone formed by covalent bonds that
connect sugar of one nucleotide to phosphate

of another b. Two sides held
together by weak
hydrogen bonds
between bases

c. Base pairing
rules- A with T and
C with G

10/31/16




10/31/16

IIl. DNA Replication (8.3)

A. Replication copies the genetic information

1. Replication creates
exact copies of itself
during the cell cycle

2. Replication assures
every cell has complete
set of identical genetic
information

B. Proteins (enzymes) carry out the process of
replication

1. Enzymes begin to unzip double helix
(DNA polymerases)

a. Hydrogen bonds are broken

b. Molecule separates exposing bases

nucleotide

2. Free-floating nucleotides pair up one-by-one
forming complementary strands to template
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3. Two identical molecules of DNA formed

original strand new strand

Two molecules of DNA

C. Replication is fast and accurate

1. Process takes just a few hours

2. DNA replication starts at many points in
eukaryotic chromosomes.

3. DNA polymerases can find and correct errors.

A———— -

—r N
B

cm

D

There are many origins of replication in eukaryotic chromosomes.




‘Myths and Mutants’

Work with animals led to recognition of heritable traits
in humans

Stories of heritable deformities in humans appear in
myths and legends (e.g. cyclops, giants, etc.)

* 60 birth defects on
Babylonian clay tablets
(5000 years ago)

» Knowledge of traits played
role in shaping social
customs and mores (e.qg.
choosing a wife/husband)

IV. Chromosomes (6.1)

A. You have many types of specialized cells in
your body

1. Cells can be divided into two types

a. Somatic Cells- body cells. Make
up most of your body tissues and

organs.

,Homologues ) Sister \

v / chromatids Z 1 % ! .
0000 _,88 08\) 08
o) — (iAW) =—\
D\;;::;\d N 7 o\p;:;m
G1 S G2 M G1

b. Germ Cells- cells in your reproductive organs, t
ovaries and testes

1). Can develop into gametes (called sex

FSperm cells
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2. Gametes have DNA that is passed to offspring in
chromosomes ,

B. Each species has characteristic number of
chromosomes per cell.

1. Chromosome number
does not seem to be
linked to complexity of
organism.

o Acell

™ Chromosomes - 23 pairs
The chromosome Is
mewezees 2 Organisms differ from
- each other because of
way genes are
expressed, not because
they have different
genes.

consist of DNA
2 nade up of four
chemical letters

ey “..
SFELSEEL S \}

Bl W EdmEE |

V. You cells have autosomes and sex chromosomes
A. Your body has 23 pairs of chromosomes

1. Each pair referred to as homologous

pair
. . 2. Homologous
\(_: ){ P )( chromosomes are two
: { *  chromosomes- one
oo ®  from father and one
2 \I= “ e 11 N i from mother
6 7 1 12
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3. Chromosomes contain genes (22,000) that code
for a specific functional products; such as a pigments
for eye color, or enzymes. Many code for structural
proteins.

( o o
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Chromosome |
Genes

B. Autosomes- chromosome pairs 1-22 are called
autosomes (are homologous)

1 2 4 5
SIM et 2o

6 7 8 9 10 11 12
MM N

13 14 15 16 17 18

C. Sex chromosomes- pair of chromosomes

1. Directly control development of sexual
characteristics

2. Very different in humans (not homologous)

q{n’ ){ i} )( )< a. X chromosome-

female
4 5
i H 1o
> \u “ N b. Y-chromosome-
6 £ 8 9 10 11 12 male

Wb o oaon

13 14 15 16 17 a8 Sex chromosomes
11} 1t i L T
19 20 21 22
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D. Body cells are diploid; gametes are haploid

1. sexual reproduction involves fusion of two
gametes

a. results in genetic mixture of both
parents

b. Fusion of egg and sperm called
fertilization

' c. Egg and sperm
only have half usual
number of

~( ) B chromosomes
Secondary oocyte - %

B J = (0 / '
Meiotic spindle :\‘ \ /—:/’T/ Zona pellucida

2. Diploid and Haploid cells

a. Body cells are diploid (two copies of each
chromosome)

b. Gametes are haploid (have one copy of
each chromosome)

Adults (2n)

Do ) 2

Juvenile 2n) >

(1 4]

Body cells
are diploid (2n).

Mitosis | /\ Me\os
Zygote (2n) I/

o
Fertilization / /

—
Sperm (n)

Gametes (sex cells)
are haploid (n).

Egg (n)

3. Maintaining the correct number of chromosomes is
important to survival of organisms
\\ | n+1

\\anq

anaphase | { \ n-1

metaphase |

gametes
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3. Maintaining the correct number of chromosomes is
important to survival of organisms

4. Germ cells (sex cells) undergo process of
meiosis to form gametes

a. diploid cell divides into haploid
cell

b. Sometimes called reduction
division

I

A

VI. The Cell Cycle has four main stages (5.1)

A. The cell cycle is a regular pattern of
growth, DNA replication, and cell division in
eukaryotic cells

\

“Mitosis \\\§. \
3% >1z )

'atoﬂ“’!\§${§
G,

i lar contents,
excluding the chromosomes,
are duplicated.

1. Originally divided into two stages (observations
were limited by microscopes at the time)

a. Interphase- cell appeared to be at rest

b. Mitosis- cell dividing

2. Improved
techniques and tools
later allowed
scientist to identify 4
distinct stages

10/31/16

13



10/31/16

a. Gap 1 (G,) - cell carries out normal functions

1). Cell increases in size

2). Organelles increase in numbers

b. Synthesis (S) - Cell makes copy of its nuclear
DNA.
1). Synthesis means “the combining of parts
to make a whole.
2). By end of S stage, cell nucleus contains
two complete sets of DNA

Gap2(G))
Addrionsl
gowth

c. Gap 2 (G,) - Cells continue to carry out normal
functions
1).Additional growth occurs
2). Critical checkpoint (before cell goes
through mitosis cell must be adequate
size, undamaged DNA)

14



d. Mitosis (M) - Includes two processes

1). Mitosis - Division of cell nucleus and
its contents

2). Cytokinesis - Process that divides the
cell cytoplasm. Two identical daughter
cells produced

breakdown of nuclear membran: spindle fibers appear
sister chromatids / chromosomes condense
centromere g x \ = spindle fibers attach to chromosomes
loosely coiled e - & z
1)) <hromosomes condense
4y chromosomes align

replicated chromosomes

S nuclear membrane reforms
= chromosomes decondense

q'/ spindle fibers disappear

cytoplasm divides

5t parent cell becomes
2 daughter cells with

© Clinical Tools, Inc. identical genetic information

B. Cells divide at different rates
1. Rates of cell division vary widely

a. Prokaryotic cells typically divide
much faster than eukaryotic cells

Prokaryotic cell Eukaryotic cell

Plasma membrane
FIGURES.2 CELL DIVISION

CELLTYPE APPROXIMATE LIFE SPAN

Skin cell 2weeks
Red blood cell 4months
7 Liver cell 300-500 days
Intestine—internal lining | 4-5 days
Intestine—muscle and 16 years
other tissues

10/31/16
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2. In human cells, S, G,, and M stages together
usually take about 12 hours

> a. Length of G, stage differs most for
different cell types

b. Rate of cell division greater in
embryos and children

FIGURES.2 CELL DIVISION

CELLTYPE APPROXIMATE LIFE SPAN
Skin cell 2weeks

Red blood cell 4 months

Liver cell 300-500 days

Intestine—internal lining | 4-5 days

Intestine—muscleand | 16 years
other tissues

C. Cell size is limited
1. Cells have upper and lower size limits
a. Must be big enough to “hold”
everything
b. Upper limit due to ratio of cell
surface area to volume

10/31/16

Relative size

Surface area

(length x width x number of sides)
Volume

(length x width x height)

Ratio of surface area
to volume

1).Oxygen, nutrients, and wastes move across the
cell membrane (surface of cell)

2). As cell grows, its surface area (cell membrane)
does not grow as fast as volume- too small for
adequate exchange of materials

-
IGOSACCHARY

£y /
e

‘v/") &
A —.
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2. To maintain suitable cell size, growth and cell
division must be coordinated.

VII. Mitosis and Cytokinesis (5.2)
A. Chromosomes condense at start of mitosis
1. Chromosome - one long continuous
thread of DNA
a. Consists of numerous genes
b. You have 46 chromosomes

R U nun
B I ue

0 42 ) Ba af 48

LT £ ) e 2 Ja

= 2 = x v

(@ Two chromatds. )

c. Must be condensed to fit into cell nucleus

1). DNA wraps around proteins called histones

700 1y

:[ 1400 nm

17



d. Chromosome looks like “X” (each half is identical
DNA- called a chromatid)

e. Sister chromatids held together by centromere
double hetix  PUPVLHVPVHV [+

pearl necklace

compaction

| reeree - f, Telomeres - found
at ends of DNA
molecules and
prevent DNA from
coming apart

Telomere

Base Palirs

'CHROMOSOMES ARE PAIRED STRANDS OF DNA
FORMED AS THE DOUBLE HELIX

Telomeres paired strands  Telomeres
(protective tips) o

DNA

B. Mitosis and cytokinesis produce two
genetically identical daughter cells
1. Interphase - important role in preparing
cell to divide (2 sets of DNA and are large
enough)

2. Mitosis - divides cell’'s nucleus
into two genetically identical
nuclei, each with its  own single,
full set of DNA

Two genetically identical nuclei

10/31/16

18



3. Four main phases of Mitosis

a. Prophase - DNA condenses into tightly
coiled chromosomes. Nuclear envelope
breaks down. Centrioles move to poles and
spindle fibers form

Centrioles

Nuclear envelope

Spindle fibers

b. Metaphase - Spindle fibers attach to each

chromosome. Chromosomes align along cell equator

(middle)
centromere P

What is the
name of these
structures?

What is the
name of this
structure?

c. Anaphase - Chromatids separate to opposite
sides of cell

Cleavage

furrow ™ /

chromotids

10/31/16
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d. Telophase - Nuclear membrane starts to form.
Chromosomes begin to uncoil and spindle fibers
fall apart

Daughter cells

4. Cytokinesis - division of cytoplasm. Different in
animal and plant cells.

Replicated
centrioles

Chromatin

L
Prophase Metaphase

Interphase

Early Telophase

10/31/16
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VIII. Regulation of Cell Cycle (5.3)

A. Internal and external factors regulate cell
division

1. External factors

a. Include physical and chemical
Normal cell growth factors
B N

j /;4 b. Once a cell touches another
%};‘»ﬂ" cell it stops dividing
c. Many cells release chemical

signals (growth factors) that
trigger cell growth.

2. Internal factors

a. External factors trigger internal factors
that affect cell cycle

b. Two of the most important internal factors
are kinases and cyclins

Relative concentration—

Time

"
Contact oo
Oiterentation TGER  Inipion i L

Replcatve Hormanes oo
Sanescence

e 8 @\ & \
U ot @ ~ . e
mmuw // /N ’g‘//

@5

@6“)

m < \
R ?\

Ubiquitnaton <+

0P Targol Goros:
3 .@ = g __,—»m e, |
DBE__ > [E5L —> Avoptosis }—‘OH on RENGAP,TK, Fox0,
PCNA, H2A, ot

21
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3. Apoptosis - programmed cell death (signals
activate genes producing self-destructive enzymes

Normal cell

Final stage of apoptosis

White blood cell

Cell death

| Colibreaks
apartino soveral
ments

@8

Scavenger
cell
Romoval of Apoploic
body

Apoptotic cell

U5 National Library of Medicine

dead coll
fragments

B. Cell division is uncontrolled in cancer.

1. Cancer - common name for class or
diseases characterized by uncontrolled cell
division

a. Form from disorganized clumps
called tumors

Cancerous cell growth

b. Two types of tumors

1). Benign - cancer cells typically remain
clustered together.

cells grow as a benign
tumor in epithelium  break through basal lamina  invade capillary

Skl

a —

P R g 0 SR
adhere to blood vessel escape from blood vessel proliferate to form
wall in liver (extravasation) metastasis in liver

22



2). Malignant - Some cell break away (or
metastasize) from the tumor and spread through

body

cells grow as a benign
tumor in epithelium  break through basal lamina ~ invade capillary

connective

: e 2 g =" through bloodstream
“— 5/ @ T2 (lessthan 1in 1000 cells

will survive to form metastases)

S0

DR I CR\ L
adhere to blood vessel proliferate to form
in li metastasis in liver

wall in liver

(extravasation)

2. Cancer cells come from normal cells that have
suffered damage to genes that make proteins
involved in cell division

Melanoma Sign Characteristic

Normal

‘when haf of the mole does not match
Asymmesy | tho other hail

‘When the bordor (edges) of the mole
are ragged or megular

througho

fthe mole's diameter i larger than a.

Dlameter pencis eraser

ataral Cancer st

a. damage from radiation, inherited, chemicals,
ultraviolet radiation

b. Carcinogens - Substances know to cause
cancer

Causes of Cancer

Occupational  Alcohol 3%
factors 4% Radiation
1%

Ve SIS

10% 30%

10/31/16
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Intravenous radiation

therapy Machine radiation

0

of surs

lung car

Chemotherapy,
alone or combined
with radiation,
s may be used
before, after
or instead

in treating

c. Cancer can be
treated with both
radiation and
chemotherapy.(these
typically kill both
cancerous and healthy
cells)

gery

incer

IX. Asexual Reproduction (5.4)

A. Binary fission is similar in function to

mitosis

1. Reproduction occurs in two ways
(sexual and asexual reproduction)

Haploid gametes (n = 23)

n
Egg cell

n

MEIOSIS| Sperm cel FeRTiLiZATION
|

Diploid
2ygote

(2n=46) 2n

Multicellular
diploid adults
en=16) ]

Mitosis and
development

a. Sexual reproduction - joining of two specialized

cells (gametes - egg a
parent

Centromeres

Two homologous chromosormes.
undergo synapsis in meiosis

Maioss |

@ﬁ@

Meiosis I

Four haploid cells produced; here two parental and two
recombinant calls

nd sperm), one from each
1). Offspring are genetically
unique

2). Mixture of genes from
both parents

polarbody  nycleus acrosome

c/
jelly coat

yolk droplets.

mitochondria

tail
Ovum Sperm

© sciencesid.co.ukboiogy

10/31/16
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b. Asexual reproduction - creation of offspring
from a single parent. Offspring genetically
identical

1200

1000

@
=3
S

Number of bacteria
o
o
S

200 - /

12 3 4 5 6 7 8 910
Cycles of cell division

2. Binary fission - asexual reproduction of single-
celled organism

a. Occurs in prokaryotes

b. binary fission and mitosis have similar
results rokaryotc

chromosome
Prokaryotic Coll Structure Plasma
membrane
Cell wall
Duplication
romosome

Continued growth

of the cell

Division into.
two cells
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X. Process of Meiosis (6.2)
A. Cells go through two rounds of division in
meiosis
1. Meiosis produces four haploid
cells from one diploid cell

2. Process involves two rounds of cell
division- Meiosis | and Meiosis II.

B. Homologous Chromosomes and sister Chromatids

1. Need to distinguish between the two to
understand meiosis

2. Homologous chromosomes- two separate
chromosomes- one from mother, one from
father.
Hamologous par of chramosames o
a. very similar to each other- same
length and carry same genes

Paternal Maternal

Replication
Homologous pair of chromosomes
——

A

N/ /
Sister chromatids ~ Sister chromatids
of paternal of maternsl
chromosome chromosome won ow s e owowow momom

b. Each half of duplicated chromosome is called a
chromatid. (together called sister chromatids)

1). Homologous chromosomes divided in
meiosis |

2). Sister chromatids
not divided until
meiosis Il

Homologous Homologous
chromosomes. chromosomes.
-
|

Roplication

s sister
chromatids chromatics.

Sister chromatids

10/31/16

26



10/31/16

C. Meiosis | (first of two phases)

1. Occurs after DNA has been replicated

2. Divides homologous chromosomes in four
phases

Meiosis | divides homologous chromosomes.

from mother

Prophase | The nuclear mem- (2 Metaphase | Spindle
fibers align the homol-
‘ogous chromosomes
along the cell equator.
Each side of the equa-
tor has chromosomes
from both parents.

D. Meiosis Il (second of two phases)

1. Divides sister chromatids in four phases

2. DNA is not replicated between meiosis | and
Meiosis Il divides sister chromatids. The overall process produces haploid cells.

meiosis Il

® @ @& o6
g =
D & oo

5 Prophasell Thecentro- () Metaphase Il Spindle 7 Anaphase il Thesister (8 Telophase Il The nuclear
somes and centrioles fibers align the chromo- chromatids are pulled membranes form again
move to opposite sides somes along the cell apart from each other around the chromosomes |
of the cell, and spindle equator. and move to opposite the spindle fibers break
fibers start to assemble. sides of the cell. apart, and the cell under-

goes cytokinesis.

E. Meiosis differs from mitosis in significant ways.

1. Meiosis has two cell divisions while
mitosis has one.

2. In mitosis, homologous chromosomes never
pair up

3. Meiosis results in haploid cells; mitosis
results in diploid cells.

Produces genetically Produces genetically

identical cells unique cells N\
Z = i
4‘)‘ Results in diploid cells Results in haploid cells /

an organisms ifetime certain times n an

Vo | |momeme | (@) (@
Y

organisms life cycle 4

')

reproduction reproduction

27
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Homologous pair Homologous pair
of chromosomes. of chromosomes
N

raca
TR
Diploid /
parent cell —— " n
(2n=4) \ J

irepnceuon

(||||

First MEI0SIS
MITOSIS cell
division
o T T
( ) | n) { " R IR “ \r
) ) NUES
e \cuk Haploid daughter cells
Diploid daughter cells not identical to parent cell
identical to parent cell nor to each other

and to each other
Second
cell
division

”),‘; ): i]wl]w

Hanvnm doughter ¢ cells

F. Haploid cells develop into mature gametes

1. gametogenesis- production of mature
gametes

Weiosis | Weiosis Il

% ~ @\

Spermatosyte i “
(diploid) 5 \

{(a) Gamete formation in the male: Spermatids Sperm cells.

(haploid) (haploid)

Eqg oell

(diploid) Polar bodies (haplad)
(haploid)

(b) Gamets formation i the femals

2. Differs between the sexes

a. Males produce 4 equal sperm cells

b. Females produce one large egg and smaller
polar bodies that are eventually broken down

28



B. Advantages and Disadvantages of Asexual
reproduction

1.In environments that don’t
change, asexual may be better.
If they are well suited to
environment may be more
efficient

2. In changing environments
sexual reproduction produces
genetic diversity which raises
chances for survival

XI. Multicellular Life (5.5)

A. Multicellular organisms depend on
interactions among different cell types.

1. Cells communicate and work together
in groups that form increasingly large,
Smooth - M ‘» \

muscle tissue
Stomach

7
Loose connective e
tissue Al

) £ P \ D

2 Y
Nervous C‘ﬁ_ %&@Q Q

tissue < Blood Columnar

epithelium

a. CELLS — TISSUES — ORGANS — ORGAN SYTEMS

Stom
Galioladdor

Large intestine
Smallintest

Organ system level

Organismal level

10/31/16

29



10/31/16

b. Tissue - group or cells that work together to
perform a particular function

c. Organ - group of tissues that work together to
perform specific function or related functions

Smooth

Loose connective
tissue E i}

T

Columnar
epithelium

d. Organ system - organs that carry out similar

functions
1). Organ systems work

&. together to maintain

; ‘ et homeostasis
2). Occurs in plants and
Detected by .
animals
Temperature.
n Sl
Sensor - |
A —,
Sensory
i aboui
information -choroplasts.
.

prioam
lover epidermis

L

spongy mesophl

The biosphere

Cells
Organsand 10pm

Ecosystems

organ systems Cell

@ Organelles

1pm

é ‘Atams

Tissues 50 pm
Molecules
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B. Specialized cells perform specific functions

1. Cell differentiation - process by which

unspecialized cells develop into their mature

forms and functions

a. Every cell in body has full set of DNA

b. Cells only use certain genes and
become specific (ie. bone cells,
muscle cells, nerve cells, etc.)

] ) ) 37

C. Stem cells can develop into different cell types
1. Stem cells - unique type of body cell

_a. Can divide and renew
(S8 themselves for long
ERAREN periods of time

b. Remain
undifferentiated in form

Red blood Muscle
cells cells

c. Develop into a variety
of specialized cell types

Stem cells

2. Stem cells can be catorgorized by their ability or
potential to develop into differentiated cell types and
different tissues.

Class totipotent pluripotent multipotent

Type of cell fertilized egg | embryonic stemcell | adult stem cell

(example from blood)
® =

Can giveriseto | all cells almost any cell closely related cells
Example new neurons, skin, muscle, | red blood cells,
organism kidney, cartilage, platelets, white

bone, liver, pancreas blood cells

10/31/16
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T Prondesot Sleos 0ok Rassarsh 3. Adult Stem Cells -

Experinents o

TR < - vz partially undifferentiated
" cells located among the
i specialized cells or many

organs and tissues

4. Embryonic Stem Cells -
come from donated embryos
8 grown in a clinic
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5. Research and Treatment Hope

23
1) a. Stem cells have long
been used to treat
2 @) fetized g — leukemia and
' ok lymphoma

muscle cells

\ b. Might be used to
q ) ,%g repair damaged organs
n;um"; red blood cells C. Used to Cure
it gy s feraad by o e colin s e g ises ey l1S5€ASES (i€, diabetes)

an iner cell mass. These cells are then removed and grown with nutrents.
Seientists try to control how the cells specialize by adding or removing certain
molecules.
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