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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?

Digestion: Oral Cavity

VF



Digestion: Oral Cavity

� The mouth and esophagus


• Salivary amylase begins the process of carbohydrate digestion (starch 
i.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.

VF



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?

Digestion: Stomach

VF



In-class exercise 

(on paper)

Stomach

enzymes? -> 


hormones? -> 


other -> 




End of esophagus

Sphincter seals off

stomach from esophagus

Sphincter seals off

stomach from small

intestine

Lumen

(interior)

Beginning of

small intestine

Layers

of muscle

StomachVF



Stomach -Enzymes, Hormones, other?
•Enzymes: pepsinogen (inactive)-> pepsin (protease) 
from chief cells


•Other: HCl 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



Canal empties to lumen

Parietal cells

(secrete HCl)

Chief cells

(secrete pepsinogen)

Stomach lining
VF



CO2 + H2O H2CO3

Canal empties

to lumenParietal cell

Secretion of HCI by parietal cells

CA

VF



HCO3–

H2CO3

H+ H+

Canal empties

to lumenParietal cell

Secretion of HCI by parietal cells

CO2 + H2O

ATP

VF



HCO3– HCO3–

Cl–

To blood

From blood

H2CO3

H+

Chloride channel

Cl–

Cl– Cl–

H+

HCl

to lumen

Canal empties

to lumenParietal cell

Secretion of HCI by parietal cells

CO2 + H2O

ATP

VF





Absorption
VF



Lumen of small intestine

Na+

Glucose

Na+/glucose 
cotransporter

GLUT-2 
transport 
protein

Na+/K+-ATPase
K+

K+

Blood

Osmosis

H2O
Osmosis

ATP

ADP

Glucose

Basolateral side

Apical side

H2O

Na+

Absorption
VF



Capillaries are small and extremely thin walled.
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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.	 


Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

1.4 How does DNA’s shape affect its function?

 



Fig.1.9

Nucleotide Structures

1. Draw dATP and use letter “A” for adenine

2. show C, O, H, P atoms on ribose & phosphate

3. number all carbons in deoxyribose

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 



1. Draw dATP and use letter “A” for adenine

2. show C, O, H, P atoms on ribose & phosphate

3. number all carbons in deoxyribose



Integrating Questions  
1. Which carbon in this deoxy 
nucleotide (dATP) is missing the 
oxygen? Which carbon in the 
deoxyribose sugar will be 
attached to another nucleotide? 

A. Carbons # 3’ and 5’ respectively
B. Carbons # 2’ and 3’ respectively
C. Carbons # 2’ and 5’ respectively
D. Carbons #2 and 3 respectively
E. None of the above



5ʹ end

Nucleoside

Nitrogenous

base

Phosphate

group Sugar


(pentose)

(b) Nucleotide

(a) Polynucleotide, or nucleic acid

3ʹ end

3ʹC

3ʹC

5ʹC

5ʹC

Nitrogenous bases

Pyrimidines

Cytosine (C) Thymine (T, in DNA) Uracil (U, in RNA)

Purines

Adenine (A) Guanine (G)

Sugars

Deoxyribose (in DNA) Ribose (in RNA)

(c) Nucleoside components: sugarsStructure



5' end

5'C

3'C

5'C

3'C

3' end

(a) Polynucleotide, or nucleic acid

(b) Nucleotide

Nucleoside

Nitrogenous

base

3'C

5'C

Phosphate

group Sugar


(pentose)

Is this DNA or RNA?



Nucleotide Structures

Fig. 1.9

ATP or dATP?
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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  

A. A=T have two hydrogen bonds


B. G=C have three hydrogen bonds


C. G + A are bigger and C + T are smaller


D. two bases cannot pair with just one


E. None of the above

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



Integrating Questions  
3. 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


D. phosphates would form covalent bonds


E. None of the above



Integrating Questions

A. One strand’s words should spell backwards


B. One strand’s phosphates should move inside


C. One strand should be upside-down


D. More than one hydrogen bond should be there


E. None of the above

4. 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? 





Watson and Crick DNA Model

Fig. 1.10

Where’s the error?
from Watson and Crick, 1953



Watson and Crick DNA Model

Fig. 1.10 from Watson and Crick, 1953

should be anti-parallel strands



Watson and Crick DNA Model

Fig. 1.10

phosphate

should be anti-parallel strands
from Watson and Crick, 1953



Fig. 1.13

Find their 
mistake.

modified from 

Watson and Crick. 1953b

What’s interesting about this famous image?IQs



Watson & Crick Base Pairs

Fig. 1.13

Find their 
mistake.

modified from 

Watson and Crick. 1953b



Watson & Crick Base Pairs

Fig. 1.13

missed H-bond

modified from 

Watson and Crick. 1953b



Watson & Crick Base Pairs

Fig. 1.13 too far for H-bond modified from 

Watson and Crick. 1953b



Watson & Crick Base Pairs

Fig. 1.13

pyrimidines

1

1

modified from 

Watson and Crick. 1953b



Watson & Crick Base Pairs

Fig. 1.13

purines

1
2

1
2

modified from 

Watson and Crick. 1953b



Always Three Rings Wide

Fig. 1.13

1
2

1
2

modified from 

Watson and Crick. 1953b

3

3



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



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

https://youtu.be/xzfMfJxA0K0

https://youtu.be/xzfMfJxA0K0

