1. Pick up Name Folder

 Pick up name folder and set it up at seat.

2. Sit with your group.

* laptops on outer perimeter (avoid distracting)

3. Clicker Attendance

- Launch your Top Hat, and get ready to click.




Week 10 M CF: Breathing/ventilation/circulation Respiratory System (OSB): 39.1

\\Y% EXAM II: cystic fibrosis, cells, membranes, channels, transporters

Primary Nasal

bronchus cavity Link to Learning:

Secondary Pharynx

bronchus Watch the following video to review the respiratory system.

Terti

pronchus Larynx
£ Trachea 'jj;*'fif_'j The lungs and pulmonary system | Health & Medicine | Khan Academy ~»
| g Share
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Alveolar sac Dt Watch on (@ Youlube

Figure 6: Air enters the respiratory system through the nasal
cavity and pharynx, and then passes through the trachea and
into the bronchi, which bring air into the lungs. (credit:
modification of work by NCI)




Week 11 M Diabetes: How do people get sick? Diabetes paper: Polonsky NEJM 2012
\\ Diabetes: How do you break down food? Ch.23-ICB: 23.1

Week 12 M Diabetes: How does DNA shape affect (dogma)? Ch.1-ICB: 1.4, ELSI-1.1
\\ Diabetes: How to make RNA (central dogma) Genes and Proteins (OSB): 15.3, 15.5




Prout
(Stomach)

fraction of solution rabbit 1 | rabbit2 | rabbit 3
chloride salts (first fraction) (g) 0.12 0.95 1.71
exact amount of base to neutralize acid (second fraction) (g) 1.56 0.76 0.40
chloride salts after neutralization (third fraction) (g) 1.59 2.22 2.72
total amount of chloride (g) 3.27 3.93 4.83
other acids (fourth fraction) 0 0 0
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VF

Digestion: Oral Cavity

When you are eating a Krispy Kreme donut, describe the process of
digestion in the Oral Cavity (mouth).

What hormones -> stimulate which cells -> to secrete what enzymes (or
perform what mechanical actions) -> to digest what food molecules?



v Dig

stion: Oral Cavity

Oral cavity
)
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e \ s \
The mouth and esophagus

Salivary amylase begins the process of carbohydrate digestion (starch
l.e. amylose).

Lingual lipase initiates fat (i.e. lipid) digestion.
Hormones: (kinda) neurotransmitter via nerves from brain
other? Buffers, mucous, mechanical, antibacterial compounds

A combination of smooth and skeletal muscle moves food down
the esophagus by peristalsis.
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Diestio

When you are eating, describe the process of digestion in the Stomach.

What hormones -> stimulate which cells -> to secrete what enzymes/other
(or perform what mechanical actions) -> to digest what food molecules?



In-class exercise

(on paper)
Stomach

enzymes”? ->

hormones? ->

other ->



VF

Stomach

End of esophagus

Sphincter seals off \
stomach from esophagus

Sphincter seals off
stomach from small
Intestine

e J

4
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;

| Layers
" = of muscle

Beginning of Lumen
small intestine (interior)




VF
stomach -Enzymes, Hormones, other?

‘Enzymes: pepsinogen (inactive)-> pepsin (protease)
from chief cells

*Other: HCI from parietal cells-> denature ECM,
bacteria, activator of pepsin

*Other: Mucins/mucus protective from goblet or
mucus cells

*Other: mechanical churning -> acid chyme

‘Hormones: Gastrin (+), CCK/secretin (-),
enterogastrone (-- pyloric sphinct), histamine (+),
acetylcholine (+)



VF

Stomach lining

Canal empties to lumen
T

surface epithelium
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' l
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(secrete pepsinogen)
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Secretion of HCI by parietal cells

Parietal cell

Canal empties
to lumen



VF

Secretion of HCI by parietal cells

Parietal cell

Canal empties
to lumen
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Capillaries are small and extremely thin walled.
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Chapter Checklists

Week 12

(Preparing for) Monday's lecture:

Budgeting homework time (60 min): Read ELSI 1.1 and the first 2/3 of section 1.4 in "Chapter 1:
Heritable Material." While this is about 3700 words in both the readings combined, only the 2700 words

in section 1.4 need careful reading and notetaking. Also, there are no traditional Trifectas to prepare for,
just three simple questions posed below to be ready to answer aloud in class.

1. For Monday's lecture, revisit Chapter 1: Heritable Material and read section ELSI 1.1:
"Who Owns Your DNA?" (975 words), and then read the first 2/3's of section 1.4 "How does
DNA's shape affect its function?" Take notes on section 1.4 all the way up until it switches to the
new light blue box topic of "DNA Replication" (2700 words). Read on, don't need to take notes.

2. Try to answer some [Integrating Questions|and _

3. (Tip): Prepare to explain (aloud) in class: 1. What's difference between the chemical
structure of DNA vs RNA, 2. What's incorrect in Figure 1.10?, 3. What's incorrect in Figure 1.137?
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1.4 How does DNA's shape affect its function?

e Context: How do DNA molecules carry information to function as the heritable material?
e Major themes: Heritable information provides continuity of life and information can be used without loss of content.
e Bottom line: DNA’s double helix shape provides a template for making copies for the next generation.

Biology Learning Objectives
e Draw the structure of DNA showing the double helix and base pairings.
e Demonstrate how DNA replication is semiconservative.
e Evaluate experimental design and analyze data from research on DNA as molecular information.

In the 1950s, biologists wanted to know the structure of DNA because, as a widely accepted rule in biology states, structure determines function. If you
can understand how an object is built, then you can probably deduce how it works. No doubt you have examined simple machines, such as a pencil
sharpener or can opener, and deduced the mechanism of its action. Understanding how DNA works, through knowledge of its structure, could allow
biologists to determine the cause of genetic diseases and possibly find cures. With this underlying reductionist principle in mind, some of the best
chemists, biochemists, and physicists competed with one another to be the first to accurately describe DNA’s structure. Many had tried unsuccesstfully,
including Nobel laureate Linus Pauling, who had proposed in 1953 an incorrect structure that consisted of DNA coiled in three strands with sugars and
phosphates in the center and nitrogenous bases sticking outward. Interestingly, James Watson and Francis Crick had reached a similar, incorrect
conclusion, but they later rejected the sugar-inside model while searching for a better model of DNA’s structure.

The structure of DNA

The folklore around the discovery of DNA’s structure is convoluted and full of allegations of
deceit and/or hostility, but this chapter focuses more on the science and less on the
sociology. The major problem of the day was the lack of sufficient data to determine
definitively the overall structure. Previous research had revealed that DNA was composed
of carbon, nitrogen, phosphorous, oxygen, and hydrogen; but chemical composition does
not determine DNA’s overall shape (Figure 1.9). They also knew that the basic building
blocks consisted of nucleotides. which have three parts: a phosphate group. a nitrogen-

N Dz am Ch 01 > Question Pool (multiple choice) 1.4 How does DNA's shape affect its function? —
hbr




1.4 How does DNA’s shape affect its function?

Biology Learning Objectives

* Draw the structure of DNA showing the double helix
and base pairings.

* Evaluate experimental design and analyze data from
research on DNA as molecular information.



Nucleotide Structures

. Draw dATP and use letter “A” for adenine
2. show C, O, H, P atoms on ribose & phosphate
3. number all carbons 1n deoxyribose

Fig.1.9



1. Draw dATP and use letter “A” for adenine
2. show C, O, H, P atoms on ribose & phosphate
3. number all carbons 1n deoxyribose



Integrating Questions

1. Which carbon in this deoxy
nucleotide (dATP) is missing the
oxygen? Which carbon in the. ~

H
3 phosphates
7 \ |

deoxyribose sugar willbe PN
. oy adenine
attached to another nucleotide? * ~ b i

/7 \ —*CS‘ . H \ //‘
\C/' \CI’-"‘—C

A. Carbons # 3’ and 5’ respectively |t/
B. Carbons # 2’ and 3’ respectively “—r
C. Carbons # 2’ and 5’ respectively

D. Carbons #2 and 3 respectively

E. None of the above




Nitrogenous bases

& . Pyrimidines
1 S

18 ) w9 0

, C CH
3'C~ T& \ﬁH HI\II/C\(”:/ 3 HI\Il/C\(“2H

O 5 . g it Nucleoside O4C\N/CH O¢C\N/CH O¢C\N/CH

B Nitrogenous H B H
K base Cytosine (C) Thymine (T, in DNA) Uracil (U, in RNA)
® 5 . ? Purines
-0O—P—O0—CH NH, (0
' e g
\\\\‘ Ph Oh HC//N\ﬁ:/ %,lq HC//N\ﬁ/ \rqu
S osphate
& e \N—C CH \N—C C
5> . P group ( Su?ar ) :‘_: “NZ : N7 “NH,
0 e pentose
K Adenine (A) Guanine (G)
3C~/ (b) Nucleotide
OH Sugars
3’ end

(a) Polynucleotide, or nucleic acid

Deoxyribose (in DNA) Ribose (in RNA)
ruC u I e (c) Nucleoside components: sugars




5' end

5T o .. Is this DNA or RNA?

3'C—~/
> . i ’ Nucleoside
5 "
P Nitrogenous
o B base
g
O 5'C
O | \
O I|9 O CH, 0
o O-
s Phosphate . C
& IR ropu SC=
— oy group Sugar
SC7/ o S (pentose)
3'C, (b) Nucleotide
OH
3'end

(a) Polynucleotide, or nucleic acid

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Nucleotide Structures
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“It has not escaped our notice that the specific base pairing we have postulated
immediately suggests a possible copying mechanism for the genetic material.”



Integrating Questions

2. If the DNA had a uniform ..
diameter of 20 A, why did the =~
bases have to pair one Afor =
each T, and one G for each C :
base?

g

,,/\/-\ / \ / \“/"\/

A. A=T have two hydrogen bonds

B. G=C have three hydrogen bonds

C. G+ Aare bigger and C + T are smaller
D. two bases cannot pair with just one

E. None of the above
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Integrating Questions

. Speculate why a triple-
stranded DNA molecule with
the negatively charged

phosphates in the center

would be unstable -not good.

A. phosphates would attract
B. phosphates would repel
C. phosphates are too big to fit

H’1

deoxyribose

D. phosphates would form covalent bonds

E. None of the above



Integrating Questions

. Look at the Figure and find the
misleading aspect of the
diagram, given the two strands
are supposed to be anti- parallel
What should be done to correct .
this historic figure?

sy

E

2 5 o E
//\/\“/\/\‘_/\/

uuuuuuuuu

:
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POLWATE

§

/.\g/.\

2
:

\\

A. One strand’s words should spell backwards

B. One strand’s phosphates should move nside
C. One strand should be upside-down

D. More than one hydrogen bond should be there
E. None of the above
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Watson and Crick DNA Model
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sugar—baseecececcccecs base — sugar
/ AN
phosphate phosphate
\sugar —baseccececcecess base — sugar/

/ AN
phosphate phosphate
N\ /
sugar—baseeeceececcccs base — sugar
/ AN
phosphate phosphate
N\ /
sugar—baseecececcccecs base — sugar
/ AN
phosphate phosphate
\sugar —basesececcececss base — sugar/

/ AN

phosphate phosphate

/
.“\

Where’s the error?



Watson and Crick DNA Model
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> should be anti-parallel strands



Watson and Crick DNA Model

phosphate
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/ AN
phosphate phosphate
\sugar —baseccececcecess base — sugar/

/ AN
phosphate phosphate
N\ /
sugar—baseeeceececcccs base — sugar
/ AN
phosphate phosphate
N\ /
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/ AN
phosphate phosphate
N\ /

/sugar —baseecececcecess base — sugar

/

> should be anti-parallel strands



|QSs What's interesting about this famous image?

S caon Find their
@ nitrogen .
O hydrogen mistake.

adenine

Fig. 1.13 Y



Watson & Crick Base Pairs
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Watson & Crick Base Pairs

guanine

@ carbon 0 1 2 3 4 5A
© oxygen

@ nitrogen
O hydrogen

adenine

Fig. 1.13 ARl



Watson & Crick Base Pairs

guanine

@ carbon

O oxygen
@ nitrogen

O hydrogen

adenine

Fig. 1.13 too far for H-bond  ¢———=——.



Watson & Crick Base Pairs

guanine
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Fig. 1.13 T



Watson & Crick Base Pairs
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Fig. 1.13 el



Always Three Rings Wide

guanine

@ nitrogen
O hydrogen
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Fig. 1.13 e,



Integrating Questions

What’s the controversy connected to th
famous images? [Who, what, why?]

Figure 1.12 Two

published this dif

eSe

X-ray film images

of DNA published on the same day.
(a) On page 738, Wilkins et al.

pattern of DNA.

raction pattern to

explain how the structure of DNA
was deduced from the data. (b) On

page 740, Franklin and Gosling
published their X-ray diffraction




(a) Rosalind Franklin (b) Franklin’s X-ray diffraction
photograph of DNA

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.
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= Ethical, Legal, Social Implications 1.1: Who owns your DNA?

Ethical, Legal, Social Implications Learning Objectives
e Critique the common misconceptions about DNA evidence in trials.
o Argue whether other people have the right to access your DNA information.

Each year, biologists sequence DNA faster and cheaper to determine the order of base pairs in chromosomes, and they can determine the exact sequence
of bases in any person’s genome. As you probably know from movies and television, DNA sequences can be used to identify a person due to the
uniqueness of their DNA. However, DNA sequencing technology has presented many ethical problems as well as some common misconceptions, some of
which come from movies and television.

First let’s dispel the most common misconceptions:

MYTH #1: DNA sequencing is done almost instantaneously.
TRUTH: It takes several hours to isolate DNA from an environmental sample (such as a dried blood stain in clothing) and process it for sequencing.
DNA cannot be seen directly by holding a light over it.

MYTH #2: A person’s entire DNA sequence is used in criminal cases.

TRUTH: DNA legal evidence consists of very short fragments. The pieces are so small that an analogous photo might consist of postage stamp-sized
fragments showing an earlobe and an elbow. Identifying anyone would be very difficult from these two partial photos alone. Although DNA sequencing is
getting cheaper, we use less than 0.000001% of a person’s genome for “DNA fingerprints.”

MYTH #3: DNA evidence is properly used to convict criminals.

TRUTH: Because we use such small portions of DNA for identification, DNA evidence should be used to find innocence and not guilt. Let’s return to the
ear and elbow photo analogy. You can imagine comparing the photos to many different people. Two people might have ears and elbows that look alike,
but only one committed the crime. However, if you find someone who has pierced ears or scars on their elbows, then you can be certain he or she is not
the criminal. Likewise, it is appropriate to say that a suspect is not the criminal if the DNA evidence differs from the suspect. It is inappropriate to say
that two matching samples of DNA prove the evidence came from the suspect.

MYTH #4: DNA evidence is infallible.
TRUTH: Producing DNA evidence is complex and performed by humans, therefore, mistakes happen. Perhaps the biggest mistakes are made in
handling the evidence. What if vour dead skin cells fell onta the samnle? What if someone wanted to frame vou and nut vour DNA at the scene of a



Ethical, Legal, Social 1.1: Who owns your DNA?

MYTH #1: DNA sequencing is done almost
instantaneously.

MYTH #2: A person’s entire DNA sequence is
used in criminal cases.

MYTH #3: DNA evidence is properly used to
convict criminals

MYTH #4: DNA evidence is infallible
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