1. Pick up Name Folder

 Pick up name folder and set it up at seat.

2. Sit with your lab group.

* |laptops almost closed (avoid distracting)

3 n CI ic ker Atte n d an Ce Monet’s 1891 canva
- Launch your Top Hat, and get ready to click. Graintack” fetche

$81.4 million with
fees.
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Announcements

. Turn in your Take-home Exam now (please B-PIDS only, on your hard
copy of text and illustration answers, with cover sheet initialed).

. No Office Hours today (because we will be grading exams)

. Questions about In-class Exam on Wednesday, process or wording of
exam questions, etc?
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Which change would increase the rate of sucrose absorption?
Alter: 1. [sucrose]? 2. [ATP]? 3. pH? (but on which side?)
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Based on the model of sucrose uptake shown, which of the following
treatments would increase the rate of sucrose transport into the cell.
a. Decreasing extracellular sucrose concentration.

b. Decreasing extracellular pH

c. Decreasing cytoplasmic pH

d. Adding an inhibitor that blocks the creation of ATP.
¢. Adding a substance that makes the membrane more permeable to H+



cytoplasm outside cell

Predict: How would severely decreasing extracellular sucrose
concentration alter extracellular pH?
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Cell Biology Post-test

(get your paper ready)
Structure Function
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Mammalian Systems €N
In mammals, pulmonary ventilation occurs via inhalation (breathing). During inhalation, air enters the body through the nasal cavity located just
inside the nose (Figure 6). As air passes through the nasal cavity, the air is warmed to body temperature and humidified. The respiratory tract is g u r
coated with mucus to seal the tissues from direct contact with air. Mucus is high in water. As air crosses these surfaces of the mucous membranes, it
picks up water. These processes help equilibrate the air to the body conditions, reducing any damage that cold, dry air can cause. Particulate matter that
is floating in the air is removed in the nasal passages via mucus and cilia. The processes of warming, humidifying, and removing particles are important W h
protective mechanisms that prevent damage to the trachea and lungs. Thus, inhalation serves several purposes in addition to bringing oxygen into the
respiratory system.
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the second half of the reading, starting at the section "Mammalian Systems".

2. (flipped classroom) Watch the really helpful 20-min lecture from the Khan Academy
provided where he gives you an explanation of the topics of ventilation and respiration. Add to
your notes any interesting points he makes that helped you better understand what they are all
about.

3. Advanced: Take a sneak peek at the images and movies in this chapter's section on
"Breathing" on the mechanics of breathing particularly related to humans.




Which would you prefer to do next?
A. We talk about lungs and breathing
B. We review the basics of cystic fibrosis




CF Research Lab @ MSU

Cystic fibrosis is a
hereditary disorder
characterized by lung
. congestion and infection
and malabsorption of
nutrients by the pancreas
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ABC Transporter Family
Clinical Relevance

MDR- Cancer
SUR- Diabetes
CFTR-Cystic Fibrosis
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Cystic Fibrosis
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How a Person Gets CF

To have CF, you must get one copy of the CF gene from each parent.
That means that each parent must be a carrier of the CF gene.

When two people who
are carriers have a child,

there is a 25 percent chance of
having a child with CF.

Carrier Carrier

Has CF Carrier Carrier Nota
Carrier

When one parent has CF
and one parent is a carrier,

there is a 50 percent chance
having a child with CF.

Carrier

Has CF Has CF Carrier Carrier




Exercise #1:

'What causes the disease cystic fibrosis?’



Organs Affected by Cystic Fibrosis

he genetic defect underlying cystic fibro-
sis disrupts the functioning of several or-

A gans by causing ducts or other tubes to be-
7 come clogged, usually by thick, sticky mu-
Ky cus or other secretions.
j AIRWAYS
Y Clogging and infection of bronchial passag-

&s impede breathing. The infections progres-
sively destroy the lungs. Lung disease ac-
counts for most deaths from cystic fibrosis.

LIVER
Plugging of small bile ducts im-
pedes digestion and disrupts liver

ekt
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— function in perhaps 5 percent of
| 3 patients.

\J
| i
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PANCREAS

Occlusion of ducts prevents the
pancreas from delivering critical
digestive enzymes to the bowel in
85 percent of patients. Diabetes
- can result as well.

SMALL INTESTINE

Obstruction of the gut by thick stool
nacessitates surgery in about 10
percent of newboms.

REPRODUCTIVE TRACT

Absence of fine ducts, such as the
vas deferens, renders 95 percent of
males infertile. Occasionally, wom-
an are made infertile by a dense
plug of mucus that blocks sperm
from entering the uterus.
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A. The deletion alters gating,athus blocking the CFTR.
B. The deletion alters ATP binding, thus stopping CFTR.
C. The deletion alters the folding, but CFTR still works.

D. None of the above cause the disease.



Where are the CFTR channels found
normally [1n a healthy person]?

Junctional specializations

Apical surface specialized for absorption

Morovt ||
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A. the apical surface ->
B. inside the ER

C. the lateral surface ->
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E. the basal surface ->

Cell membrane is specialized at each region of a polarized cell.



biosynthesis of normal wild-type CFTR
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biosynthesis of mutant CFTR

AF508 CFTR is mlsprocessed
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How many CFTR channels are on the surface
of a cell of a CF patient??
(normal=100)

A. 50
B. 25
C. 10
D. 5
E. O




How many CFTR channels are on the surface

of a cell of a CF carrier |heterozygote|??
(normal=100)

A. 50
B. 25
C. 10
D. S

E. None of the above are correct.



Healthy (normal)

o = Lt EPITHELIAL CELL
e A e SUBMUCOSAL GLAND | _* -, ClUA
L MUCUS
P

MUCUS-SECRETING ' = . * ——INHALED
CELLS (Sl . PARTICLE

- =
ABSENT OR DEFECTIVE

CETR CHANNEL : =
~—#=CHLORIDE =

Sick (cystlc ﬁbr051s)



Cilia Mucous

\\ ' RN

Cell membrane
< g |

Airway
surface
liquid
(ASL)




Healthy (normal)
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Capillaries are small and extremely thin walled.
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The Basics
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What is unique about blood in pulmonary arteries
compared with blood in other arteries?

a) Blood in pulmonary arteries is always blue; it is red in
all other arteries.

b) It is moving away from the heart.

c) It is moving toward the heart.

d) It is the same as blood in other arteries.

e) It is loaded with carbon dioxide.
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A reading . . .

Air enters through the nostrils and is then filtered by hairs,
warmed, humidified, and sampled for odors as it tlows
through a maze of spaces in the nasal cavity. The nasal cavity
leads to the pharynx, an intersection where the paths for air
and food cross. When food is swallowed, the larynx (the up-
per part of the respiratory tract) moves upward and tips the



In negative pressure breathing, inhalation
results from

a)forcing air from the throat down into the lungs.
b)contracting the diaphragm.

C) relaxing the muscles of the rib cage.

d)using muscles of the lungs to expand the alveoli.

e) contracting the abdominal muscles.



When you hold your breath, which of the
following blood gas changes first leads to
the urge to breathe!

a) rising O2

b) falling O2

C) rising CO2

d) falling CO2

e) rising CO2 and falling O2



Lungs expand and contract in response to changes in
pressure inside the chest cavity.
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Fick’s Law at the lungs (the alveolar ventilatory surface)

Ailr

Oxygen Aqueous film

Epithelium of alveolus /

02 pum <

Rate of _ k x A x
diffusion D



Capillaries are small and extremely thin walled.




Gas Exchange
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Hemoglobin
The Body’'s Oxygen Shuttle (and more)

Polypeptide
chain

B Chain

Hemoglobin



At the tissue (the capillary bed by active muscle)
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Compared to the interstitial fluid that
bathes active muscle cells, blood in arteries
just arriving at muscle cells has a?

a) higher concentration of O2

b) higher concentration of CO2

C) greater bicarbonate concentration.
d) lower pH

e) lower osmotic pressure



Which reaction accurately represents what
happens inside red blood cells traveling through
alveolar capillaries? (Hb = hemaglobin)

a) Hb + 4 O2 -> Hb(02)4

b) Hb(02)4 -> Hb + 402

c) CO2 + H20 -> H2CO?3

d) H2CO3 -> H+ + HCO3-
e) Hb + 4 CO2 -> Hb(CO2)4
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Direction of
blood flow in
vein (toward
heart)

Valve (closed) Skeletal Valve (open)
muscle
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Figure 44-21 Biological Science 2/e ©2005 Pearson Prentice Hall, Inc.



SA node AV node

activates delay
atria
B g B
B B
, . . 1 i §

|
{

Electrical Ventricles recover
activity

1n ventricles

Electrical
activity
1n atria

)
-)
[S—
-)
(\®)
—
W
-]
™~
-)
@)

Time (seconds)
Figure 44-22 Biological Science 2/e ©2005 Pearson Prentice Hall, Inc.
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The Basics of Circulation

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



Blood returning to the mammalian heart in a
pulmonary vein drains first into the

a) vena cava.

b) left atrium.

c) right atrium.
d)left ventricle.
e)right ventricle.



Glucose molecules absorbed by intestinal
epithelia end up in a capillary and then travel to
the liver through the

a) Inferior vena cava.
b) pancreatic vein.

c) splenic artery.
d)hepatic vein.

e) hepatic portal vein.
f) None of the above
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