


Plasma membrane

Prokaryotic chromosome
Cell wall

P Duplication of chromosome
and separation of copies

Binary fission of a
prokaryotic cell

(@)

e Continued elongation of the!
ell and movement of copies
- |

Copyright © 2009 Pearson Education, Inc.



Sister chromatids 8 Chromosome duplication
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Microfilaments
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MEIOSIS I: Homologous chromosomes separate
ABlLaial) Ay gy 55 ySH 25 3N Juail 1 J5Y1 A aludy)

INTERPHASE PROPHASE I METAPHASE 1
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Centrosomes (with Sites of crossing over  Microtubules Metaphase Sister chromatids
Centriole palrs% attached to Plate remain attached

Kinetochore

Spindle

Sister Tetrad Centromere

Envelope  Chromatin  Chromatids (with kinetochore) Homologous
chromosomes separate
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MEIOSIS II: Sister chromatids separate
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TELOPHASE I TELOPHASE 11
AND CYTORINESIS PROPHASE I METAPHASE II ANAPHASE II AND CYTOKINESIS

Cleavage furrow

Haploid daughter
cells forming
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Tubular heart
Pores
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The open circulatory system (vessels in gold) in
a grasshopper



Capillary beds

Arteriole
Artery :
(O,-rich blood) |
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Gill Artery _ } Heart
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~-=[fe-¢closed circulatory system in a fish



23.2 EVOLUTION CONNECTION: Gill capillaries
Vertebrate Cardiovascular
systems reflect evolution

= Two-chambered heart

in fish pumps blood in a A\ Ventricle (V)
single circuit From gill ) \g |
capillaries To systemic | 14 Atrium (A)
capillaries Back to heart

Systemiclcapillaries

C i i
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Lung and skin capillaries

The double circulation
and three-chambered
heart of an amphibian

Systemic capillaries
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Lung capillaries

Pulmonary
circuit

The double circulation
and four-chambered
heart of a bird or
mammal
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23.6 CONNECTION: What i1s a heart attack?

= A heart attackis
damage to cardiac
muscle typically
from a blocked
coronary artery

= Stroke Death of
brain tissue from

blocked arteries in
the head

Superior vena cava

f AOI"[a
Pulmonary Y
| N Left
Artery __ ¥ coronary
Artery

Right
coronary
Artery

5V sioveae
_Dead muscle tissue e g

Blockage of a coronary artery, resulting in a
heart attack
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Platelets adhere

Fibrin clot
00 erposes. et s o "oy
connective tissue blood cells

Epithelium
2 >
Connective
Tissue
Platelet plug
Platelet
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The blood-clotting process







25.2 Heat is gained or lost in four ways

= Heat exchange with the environment may
occur by

— Conduction
— Convection

— Radiation

Radiation

Evaporation

— Evaporation

Mechanisms of
heat exchange
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25.3 Thermoregulation involves adaptations that balance heat
gain and loss

2- Insulation
— Hair
— Feathers
— Fat layers

3- Circulatory adaptations

— Increased or decreased blood flow to
skin

— Large ears in elephants
— Countercurrent heat exchange
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Osmotic water gain through gills
and other parts of body surface

Uptake of

Excretion of

Uptake of large amounts of
salt by 0 dil
gills water in dilute

urine from kidneys
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Osmoregulation in a perch, a freshwater fish



Gain of water and Osmotic water loss
salt from food through gills and other

and by drinking parts of body surface
seawater

Excretion of excess
lons and small
amounts of water
In scanty urine
from kidneys

Excretion of
Salt from gills
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Proteins —_—

Amino acids

Nitrogenous bases |<=—| Nucleic acids

Nitrogen-
containing
metabolic
waste
products

Most aquatic animals,
including most fishes

|

NHj

Ammonia
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Amino groups

Mammals, amphibians,
sharks, some bony

Birds and many other
reptiles, insects, land

fishes snails
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Anatomy of the human urinary (excretory) system

Aorta

Inferior
vena cava

Renal artery and vein
Kidney

Ureter

Urinary bladder

Urethra v
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Renal cortex

Renal medulla

Renal pelvis

Ureter

Anatomy of the_

human excretory system (L. Sec. Kidney)



Bowman'’s
Capsule

Renal artery

Renal vein

e ALOMY Of the human excretory system C.Sec.

>*Renal cortex

Renal medulla

Kidney






Oviduct Ovaries

Wall of uterus

Endometrium ;
(lining of uterus) —
‘ Cervix

(“neck” of uterus

f
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Front view of female reproductive anatomy (upper portion)



27.1 Asexual reproduction results in the generation of genetically
Identical offspring

= Asexual reproduction

— One parent produces genetically identical offspring

— Very rapid reproduction

— Can proceed via

— Budding /

— Fission /

— Fragmentation/regeneration

Asexual reproduction of an aggregating sea
anemone (Anthopleura elegantissima) by fission
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@ Diploid cell

Differentiation and
onset of Meiosis I

2  Primary spermatocyte

(in prophase of Meiosis I)
/ \Meiosis I completed

@ @ Secondary spermatocyte

(haploid; double chromatids)

Developing sperm cells
(haploid; single chromatids)

Differentiation

Sperm cells
(haploid)
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(haploid; double chromatids)

Developing sperm cells
(haploid; single chromatid

(haploid) Center of seminiferous tubule

Copyright © 2009 Pearson Education, Inc.



Neck

Plasma membrane . .
Middle piece| Head

Tall

Mitochondrion
(spiral shape)

Nucleus

AcCrosome
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The structure of a human sperm cell
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