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Chem 431A-L7a-W’10 (week 6) 
Quiz #7 on Wed.  HW due tomorrow 430pm 
Today: glycans, other carbohydrates 

Last time: 
1) mono-, dissacharides 

 
Today:   
We are ready to discuss polysaccharides. “glycans” in general 
There are homopolysacchs (same monomers) and heterosacch(diff monomers) 
If homopolysacch with glucose, “glucans”, if xylose “xylans”, etc. 
of 2 kinds:  storage (energy storage), and structural. 
Storage glycans: 
3 kinds: 
(1) amylose:  -linear polysaccharides,  water soluble, 
soluble starch. longterm storage, cornstarch. 
-(maltose)n- 
(Again: we speak of dimers not monomers because 
storage glycans are metabolized initially as dimers to 
release maltose). 
e.g. amylose–(α-amylase)->maltose+ a bit of 
glucose.) 

only one reducing end. metabolized by releasing 
glc one at a time from the reducing end (α-
amylase). 
-2°structure is helical with 6 glc per turn. large 
central cavity 
extensible. can be cleaved by animal enzymes. 
 
(2) amylopectin: similar to amylose but having 
branches.  at the forks, is α(1-6) linkage. 

 
 

 
 
 
Because of the branches it is not easily soluble.  
Found in plant starch. due to many branches, 
"debranching enzymes" can quickly make available 
many reducing ends for quicker use. 
 
glycogen similar to amylose but containing more 
frequent branches and shorter linear segments.  
Again good for short term storage.  Present mostly 
in liver and also in muscle for easy availability. 

Again, we note the logic behind the branching of 
the starch.  first of all, glucose is a good fuel but it 
is a small molecule. It's presence as individual 
glucose molecules would have a big effect on the 
osmotic pressure of the cell.    
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structural polysacch 
(3) most common is cellulose (in wood fibers) 
dimer is Glcβ(1->4)Glc.  note that the only diff is 
β(1-4) linkage. profound consequences: polymer is 
able to be fully extended, H-bonded to neighboring 
fibers as well as within same fiber. very strong but 
NOT very stretchable. (like silk fibroin). 

-not digestible by animal enzymes.  Only certain 
bacteria and protozoans. symbiosis with herbivores 
and termites for instance. some fungi also. 
-interesting how much energy available if we can 
only eat it!  solve probl of starvation.  efforts to 
harness genetically engineered bacteria incubated in 
tanks cellulose from crops to convert to ethanol.... 

Other polysaccharides 
Let’s start with plants.  Not all structural 
polysaccharides are cellulose.  There is also 
hemicellulose. hemicellulose = other types of 
polysaccharides found in plant fibers. Common are 
xylans. (consisting mostly of Xylβ(1-4)Xyl) and 
glucomannans.  (also involves β(1->4) 

another is chitin (most common in exoskeleton of 
invertebrates).  -similar to cellulose (β(1-4) linkages 
too).   -homopolymer of N-acetyl-β-D-
glucosamine.(in C2, instead of OH, have an 
acetylated amino group, -NH-(C=O)-CH3. 
-in exoskeleton of arthropods and mollusks. 

 
Glycosaminoglycans or “mucopolysaccharides”- 
important in vertebrates 
 e.g chondroitin sulfates and keratan sulfates 
of connective tissue; dermatan sulfates of skin and 
hyaluronic acid. Repeating units include either 
NAglucosamine(GlcNAc),Nagalactosamine(GalNAc) 
(note: NA in NAglucosamine means “N-acetyl”) 
- main purpose of glycosaminoglycans: act as 

matrix to hold protein components of skin and 
connective tissue. 

- In cartilege for example, proteoglycan 
complex, filament of haluronic acid, to which 
proteins are noncovalently attached. Si is 
present as part of crosslinks.  R-O-(Si-
OH,OH)-O-R’.  Rare presence of Si in living 
organisms. 

- Hyaluronic acid also acts as a viscosity raiser 
in joint synovial fluid & as lubricant. 

- Hyaluronic acid also acts as a viscosity 
raiser in joint synovial fluid and as 
lubricant. 

- Heparin is a highly sulfated 
glucosaminoglycan. Natural anticoagulant 
in blood. 

Oligosaccharides are present in cell surfaces, can 
act as cell markers. 
Glycoproteins = abundant in eukaryotes.  Half of 
all proteins carry attached oligosacchs. A wide 
variety. 
Protein-CHO linkage is N-linked or O-linked.  
N-linked: via Asn thru NAglucosamine   
O-liked: via Ser or Thr thru . (see Fig 7-31) 
Glycoproteins – very widespread among the 
various kinds of proteins. 
Oligosaccharide-protein linkages are via Thr or 
Ser for O-linkages and Asn for N-linkages). 

Carbohydrate “code”.   Lectins = proteins that bind to and recognize sugars (highly specific, cell-cell 
recognition)  Example: Blood Types  Blood group type antigens: 
Person | makes Ab   |Can receive   |Can donate 
Has vs:        from   to 
A B    O, A     A, AB 
AB none   O,A, B ,AB    AB 
B A    O, A    B, AB 
O A,B     O  A, B, AB, O 


