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1. Using the washing procedure described in Step I-8, rinse cach slide with
about 5ml of fresh Con A-buffer. After the last wash, stand the slides on
gnﬁ%ﬁ.i!ﬁsgsogaggusi:%ns
A-peroxidase that is not bound to the epithelial cell.

E:Sgﬁw_aﬂq:ﬁngx.ﬁ?g-&né.!&sst
g%nﬂ!«i«vﬁ&wﬁ% Substrate Solution onto the cells on

eachslide. AfterSminutes, place additional drops of the substrate solution
on the slides.

. Prior to microscopic analysis, examine each slide for the intensity of
E.G.ao&ﬂiﬂoﬁn«.oi?ﬂ._ni the table below.

. Eoﬂ?nﬁ!g%—e&é%ﬁigi&_
immersion to observe the subcellular distribution of the purple color.

Data Analysis

1n the table below, record the intensity and subcellular distribution of the

purple color on your slides.

Slide # Purple Color
Intensity Subcellular
Distribution
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[image: image2.png]Cell surface receptors are intimately involved in numerous types of commu-
nicating between cells in multicellular organisms. For example, the effects of
protein hormones and serum growth factors in mammals are mediated by membrane
receptor molecules. Likewise, the membrane receptors for neurotransmitters play
indispensable roles in chemical signaling across synapses in the nervous system.
Morcover, a variety of cell-to-cell recognition and communication processes in
plants and animals are likely to depend on specific glycoprotein receptors on the cell
surface.

C. LECTINS

The membranes of human red cells contain two glycoproteinscalled A and
B that form the basis of common blood typing procedures. When red cells
containing the A glycoprotein (Type A blood) are mixed with antibodies against this
glycoprotein, the cells agglutinate (stick together to form clumps). Agglutination
reactions are induced not only by antibodies, but also by a class of proteins called
lectins.

Table 2-1. Properties of a Few Lectins

Lectin Organism

Abrus precatorius Jequirity bean D-Galactose

Concanavalin A Jackbean Tobe &n.n—.::.-& in this
CXCrCise.

Glycine Max Soybean N-acetyl-D-Galactosamine

Helix Pomatia Edible snail N-acetyl-D-Galactosamine

Limulus Polyphemus ~ Horseshoe crab Sialic acid

Pisum Sativum Pea D-Mannose

Triticum Vulgaris Wheat Germ N-acetyl-D-Glucosamine

Vicia Villosa Hairy vetch N-acetyl-D-Glucosamine

Viscum Album Mistletoe D-Galactose

Lectins are proteins or glycoproteins of nonimmune origin that cause cell
stick or clump together. Over 50 lectins have now been descril d the properties
of a few of them are listed in Table 2-1. The function of lectins is unclear. Many
of the lectins have been isolated from plants whose seeds are a rich source of these
interesting molecules. Some seed lectins are toxic when ingested, which may deter
animals from eating seeds. However, lectins perform additional functions in plants
and animals, and there is a growing body of evidence which indicates that they play
roles in cell-signaling and specific cell-to-cell interactions. Thus far, lectins have
beenimplicated inpollen-stigma interactions in some flowering plants, lymphocyte
homing mechanisms in mammals, and growth control of cells in culture.

D. LECTIN RECEPTORS

The glycoproteins on the cell surface are composed of proteins covalently
bound to oligosaccharide chains (see Figure 2-1). The oligosaccharide chains
usually contain fewer than 15 sugar residues and are composed of glucose,
mannose, galactose, fucose, galactosamine, galactosamine, and sialic acid. The
receptors for lectins are cell-surface glycoproteins and the lectins bind specifically
to the oligosaccharide chains. Different lectins bind to different sugar residues and
hence bind to different cell-surface glycoproteins. For example, the lectin from the
jequirity bean binds galactose and binds to cell-surface glycoproteins containing
galactose chains. Pea lectin, in contrast, has a high affinity for mannose and will
interact selectively with mannose chains on membrane glycoproteins. This speci-
ficity is illustrated in the diagram in Figure 2-3 which shows that mannose inhibits
binding of the pea lectin to the cell surface while galactose inhibits binding of the
Jjequirity bean lectin.
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[image: image3.png]Figure 2-3. Binding of Lectins to Cell Surface Receptors.
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Lectins are used extensively in the cell biology laboratory to localize,
characterize, and isolate specificmembranc glycoproteins. Inthisexercise, youwill
localize the receptors fora lectin from the Jackbean called concanavalin A (Con A).
Inorder to localize the Con A receptor in cells, a method is needed to visualize Con
A by microscopy. One common approzch to detect Con A by microscopy is to
couple the lectin to a fluorescent dye and then visualize it after cell binding by
fluorescence microscopy. An alternative approach is to couple Con A to horse
radish peroxidase (HRP) which catalyzes a color producing reaction and this
approach will be used in today’s experiment.

The procedure that you will use consists of the following basic steps:
1. Cheek epithelial cells are fixed in ethyl alcohol.

2. The cells are incubated with a Con A-peroxidase complex under conditions
which favor binding of Con A to its receptor.

3. The cellsare incubated with substrates of peroxidase (H,0,and chloronapthol)
where the bound enzyme converts the chloronapthol to an insoluble purple
product as shown below.

Peroxidase

Chloronapthol Chloronapthol
Soluble Insoluble
Colorless Purple
Substrate H,0, 1,0 +0, Product

4. The subcellular site of the purple product is visualized by microscopy.

Objectives In this two-part exercise, you will study the receptor for Con A. In Part
A, you will use Con A-peroxidase to determine the location of the Con A receptor
incheek epithelial cells. InPartB, you will study the agglutination of red blood cells
induced by Con A. The experiments in both parts will be performed in the presence
of various sugars in order toidentify the sugar residues on the Con A receptors that
are involved in Con A binding.

Laboratory Schedule
Each part of this exercise requires about 90 minutes to complete . The two

parts can be performed in the same or in different laboratory sessions. Sufficient
‘materials are provided for 8 groups of students to perform the experiments.
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[image: image4.png]Part A: Location and Properties of the Con A Receptor

Materials Provided

+Con A-Buffer -The buffer concentrate must be diluted 10 fold with distilled water.
The working buffer contains 0.15M NaCl, 0.1 mM Mn SO, 0.1mM CaCl,,
0.2% BSA 10, mM Tris-HCl, pH 6.8.

(Con A-Peroxidase - The Con A-peroxidase is dissolved in Con A-buffer.

Galactose (1M) - The sugar is dissolved in Con A-buffer.

Mannose (1M) - The sugar is dissolved in Con A-buffer.

Peroxidase Substrate Solution (Freshly prepared) - This solution containing hydro-
gen peroxide, chloronapthol, and Tris buffer should be made up 1-10 minutes
before the experiment.

Transfer pipets

-ﬁi&lggw:.iiﬁxﬁ..i_i

Materials Not Provided

Microscopes

Clean slides (frostcd ends preferred) and cover slips
Immersion oil

Tooth picks

Ethyl alcohol

Microliter dispensers

Small beakers

‘Waterproof marking pens

Microtubes (0.5ml or 1.5ml)

Procedure

1. Slide Preparation.
.;no.v_nhi-«.w_=§5-§5§=E-E§38=$5=Evtr§2
epithelial cells. The cells on the surface of the epithclium are flat (squamous
i‘!—t!s-ﬂlﬂﬁnﬂ»aﬁ‘. Each group of students
‘should prepare 4 slides containing these cells by the procedure described

Using a pencil, label #1 _ #4 on the frosted sections of four clean slides.

1.
2. Using a waterproof marking pen, draw a lcm circle in the center on the
bottom surface of each slide.

3. Rinse your mouth several times with tap water to remove bacteria and
mucus which will interfere with the binding assay.
2

. Using the flatened end of a clean toothpick, gently but firmly scrape
lining of the inside of ‘your check to remove a few epithelial cells. S

the cheek cells on the (op surface of slide #1 over the 1cm circle and allow
the preparation to dry.

5. »ﬁ!mﬁﬂa:-.ﬂn:ﬂus%u_gﬁ.i.

6. ._.e_-_x..:ooa:u.!bﬁ_.nﬁgiﬂr«_p_oog_g.rooo_rgsﬂ.s

surface of the slides and allow the slides to dry in air for a few minutes.

7. Repeat Step 6 one time. The fixation makes cells permeable to macro-

1

%:Eiﬂggsgsﬁaﬂaoqnau_tn!ngse
not be washed away during subsequent SIps.

8. wwﬁoﬁsu_totms-vg.uﬂ_ing>.H.=Rl5§=§=e=o.x_5
remove excess moisture. To rinse the slide, hold the slide on the frosicd
edge ata90° angle over an empty beaker with your left thumb and index
finger. Draw about 1ml of buffer into a transfer pipet, slowly expel the
!.nn.is.wnauczxuznoiég..Evu:._m.sn_u__aa-s
flow down the slide over the cells, and intothe beaker. Repeat this process
one time.

‘The Reaction

1. Obtain four microtubes (0.5ml or 1.5ml) and label them #1 - #4 with a
waterproof marking pen.

2. Using amicroliter dispenser, add the following to the tubes.

Tube#  ConA-buffer ConA-Peroxidase  Galactose Mannose

a2 woN =

35ul 0 0 0
10u 25 ul 0 0
0 25 10 0
0 25 |l 0 10 w

. Egisi'-&ﬂi”&l«iiﬂi.

4. g%uggisgsg.é.imgﬂ 15
pl of the solution in tube #1 onto slide #1, 151 of the solution in tube #2
onto slide #2, 15 ! of the solution in wbe #3 onto slide #3, and 15 ul of
the solution in tube #4 onto slide #4.

5. After 10 minutes, repeat Step 4.
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