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EXPERIMENT OBJECTIVE:

The objective of this experiment is to introduce to the
students the principles of antigen-antibody interactions for
forensic identification of blood using the Ouchterlony
procedure. Samples were obtained from the blood around
the dead cat and from the blood stains on the bed sheets
to determine if it was human or cat blood.
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Experiment Components

This experiment
is designed for 10
student groups.

No actual blood
or blood products
are used in this

experiment.

Store components A - F in the refrigerator.

A Cat Anti-serum Refrigerator
B Human Anti-serum Refrigerator
C Control Cat blood sample Refrigerator
D Control Human blood sample Refrigerator
E Questioned Cat blood from crime scene Refrigerator
F  Questioned blood from T-shirt Refrigerator
G Powdered buffer Room temp.
e UltraSpec-Agarose™ Room temp.
e Practice loading solution Room temp.
e Transfer pipets

e  Petri plates

e Well cutters

e Microtest tubes

Requirements

Micropipet and tips

Pipet pump

Plastic container or Pyrex baking dish
Plastic wrap

Distilled Water

Pipets - 5 ml or 10 ml

Marking pen

Measuring spatula or toothpicks
Heat plate, Bunsen burner, or microwave
Paper towels

Waterbath

This experiment does not contain components which have been
prepared from human sources.

EDVOTEK - The Biotechnology Education Company®
1-800-EDVOTEK ¢ www.edvotek.com EDVOTEK.
FAX: 202-370-1501 ¢ email: info@edvotek.com

EVT 2011_12_22AM



http://www.edvotek.com
mailto:info@edvotek.com

EDVOTEK.

4

ﬂ @2 Can A Dead Cat Tell Us If The Owner Was Murdered?
Experiment

Background Information

Securing and Handling the Evidence

Forensic Scientists collect and analyze evidence from a crime scene in order to identify
the nature of the evidence and its source. While this collection process takes place, the
scientist cannot make any definitive statements about the nature of the evidence. One
cannot assume that a red stain on the floor or a latent (not currently visible) stain found
by another detection method is actually blood. The first step when dealing with any
biological evidence is to correctly identify the material. It may seem obvious that the red
stain on a knife found lying next to a murder victim is blood, yet it still must be tested to
confirm if the stain is indeed blood. Only when you have determined the exact nature of
the evidence, can further testing be done to produce additional information.

Determining the nature of the evidence is a complex multi-step process. Forensic scientists
use various assays to quickly and accurately determine the identity of a substance that
must also satisfy the following criteria: the test must be quick, inexpensive, and most im-
portantly, it must minimally affect the evidence. It is important that the initial testing be
performed quickly and inexpensively in order to determine the direction of the investiga-
tion. A lengthy, expensive test would waste time and money if the sample being tested
turns out to be something other than what it's thought to be.

Maintaining the Integrity of the Evidence

In addition to collecting and testing evidence, the Forensic Scientist is also one of many
people responsible for maintaining the integrity of the evidence itself. Steps must be tak-
en to ensure that nothing is done to the evidence that would minimize or diminish its val-
ue, thus making it less useful in an important situation, as in a courtroom or trial setting.
When evidence is collected, it is placed into a collection bag that is then sealed and taped
shut, with the initials of the collector and collection date written across the tape. This is
the first line of defense against any potential evidence tampering. In order to access the
evidence, the seal on the bag/container must be broken. The evidence is then brought to
a secure evidence room where signed records of it's arrival are documented. Access to the
room is restricted to only a few people who keep track of all the items. Any scientist who
wishes to perform a test on the evidence must sign for the items they remove, noting the
date and time as well. Eventually, these records provide a detailed picture of when the
evidence was collected and every time it was moved or accessed for testing.

Testing procedures are affected in a variety of ways. After retrieving the evidence from
the storage room a forensic scientist will note the condition of the container is in. Is

the container properly sealed? Does the evidence tape sealing the openings look undis-
turbed? Are there any new openings in the container? All these questions must be an-
swered and the condition of the container must be noted in the scientist’s lab notebook
before testing can begin. Next, the scientist must open the container without disturbing
the prior sealing done by others. If at all possible, new openings should be made. This
allows others who have made openings and sealed them to be able to say that their seal
was undisturbed afterwards. This is important to show that the evidence wasn't tampered
with and to document everyone who has tested the evidence. Often, by the end of its
life, the evidence bag will have numerous openings that have been resealed and signed.
Even when testing the items, the scientist should take absolute care to ensure that evi-
dence is never compromised to a point where contamination can occur. Contamination is
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the transfer of minute amounts of material from one piece of evidence to another and it
can drastically alter the value of the evidence and can result in a complete loss of value.
For example, if two articles of clothing are laid on a lab bench together. One is a refer-
ence sample collected from a suspect. The other was found on the victim of a crime. By
placing the items in the open air in the same room at the same time, you run the risk of
material from one article transferring over to the other. This could result in an innocent
suspect being punished for a crime he or she did not commit. When working on a crime
case, only one piece of evidence should be unsealed at a time. With all items sealed in
their respective bags, contamination cannot occur. After testing is complete, all items are
then signed back into the evidence room by the scientist who removed them. This proce-
dure is used to document all of those who had access to the evidence and what was done
to the evidence.

Presumptive and Confirmatory Tests

These quick tests have to use very little sample so that further testing can be done.

Often the amounts of evidence collected are very small. We can’t use up an entire piece
of evidence in one test. It is imperative that as a forensic scientist, you do your best to
preserve as much of the evidence as possible. That is why simple chemical tests are used
for the initial testing of possible biological evidence. There will of course be times when
the amount of evidence is so small that the entire sample would be consumed in a test. In
only these cases, the evidence is saved for the most conclusive tests. In all other cases, you
will conduct both Presumptive and Confirmatory tests.

The first level of testing consists of Presumptive Tests. You have found a substance you
think will contribute to your investigation and you want to know what the substance is.
Common sense may tell you that the red liquid on the ground near a knife is probably
blood but that doesn’t mean you have scientifically proven it to the degree that it can be
used as evidence in court. You instead perform simple tests to screen evidence in order to
determine if further testing is necessary.

These initial tests are called “presumptive” because of their potential results. Presumptive
tests can, at best, only strongly indicate that the tested substance is what you think it is.
This is because there are other substances which could give a positive result to the test,
making you think that your sample is one thing when it is actually another. These are
called “false positives”. It is very likely that the positive result is correct and with experi-
ence you can learn to tell a true positive from some of the false one. But, because there is
a chance of a false positive, you can't say for sure that you have confirmed the identity of
the tested substance.

That is where aptly named Confirmatory Tests come in. Presumptive testing has indicated
that the substance is probably what you think it is. Now, you have to perform a test that
conclusively confirms this substance is what you think. As with the presumptive tests, it is
the results of a confirmatory test that place it in this category. Confirmatory tests do not
give false positives. A positive result from a confirmatory test for blood means that the
substance you tested is blood. It is only after you have gotten a correct, positive result
from a confirmatory test that you can state the identity of a substance.
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The Ultimate Purpose of Forensic Testing: The Courtroom

Why do we go through all of these steps? The first reason is simply that it is part of doing
a good job. As a Forensic Scientist, you should feel proud of the quality of the work you
do and should always be striving to perform as well as you possibly can. That means you
should be taking all the necessary actions to make sure that your results are accurate,
repeatable and timely. In short, you should strive to be an exemplary scientist.

The second and more practical reason is that this evidence ultimately has a purpose

and if you don’t do a good job, you will make the evidence unfit for that purpose. And
that purpose is of course the use of the evidence in a courtroom setting. Regardless of
whether or not you are working for a law enforcement agency or at a private lab doing
work for clients, your work is eventually going to end up being used in the justice system
to help assign responsibility for a crime. Sometimes, these crimes are very serious and the
judgment of the court could seriously affect the lives of the people involved in the case.
Incorrect results on your part can allow guilty people to go free and can condemn the in-
nocent to horrible fates. Any time a forensic scientist might be annoyed with the myriad
rules in place to govern their actions, they would do well to remember the far-reaching
consequences of possible mistakes.

A CONFIRMATORY TEST: SPECIES IDENTIFICATION USING THE
OUCHTERLONY DOUBLE DIFFUSION TEST

Species Identification

As previously stated, you cannot assume anything about the nature of a possible biologi-
cal stain found at a crime scene. Even if you can show that it is blood, you can’t imme-
diately assume that it is human blood. The first steps that the forensic scientist would
take after collection would be to determine if the substance was in fact blood. This is
accomplished through several types of presumptive and confirmatory tests. A popular
presumptive test is the Kastle-Meyer test. And increasingly, tests that exploit the Anti-
gen-Antibody interaction have been used as confirmatory tests. These confirmatory tests
show only that the substance is blood, relying on the testing on antibodies common to all
blood types and common among many mammalian species.

Often after these confirmatory tests, the samples will be processed using PCR based DNA
fingerprinting techniques. Obtaining a forensic profile from the sample is also confirma-
tory for blood, particularly human blood as the DNA primers used in the PCR process are
specific to certain regions of human DNA. If the sample does produce a full profile, it is
absolutely a human sample. But this test is time consuming and expensive and results may
not be back from the lab for weeks. A simple chemical test that only tests for the species
of the source of the blood is often needed. In that instance, a more specific version of an
Antibody-Antigen interaction is used.

The interactions of an antibody (Ab) with an antigen (Ag) is the fundamental reaction of
immunology.

Ab+Ag — Ab-Ag

Most antigens are proteins. The exact identity of the groups that react with the antibody
are usually not known. Macromolecular antigens and antibodies form complexes that be-
come insoluble and precipitate from solution. This property makes it possible to perform
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Precipitation occurs with most antigens
because the antigen is multivalent, i.e.,
has several antigenic determinants per
molecule to which antibodies can bind.
Antibodies have at least two antigen
binding sites, thus large aggregates or lat- Ani
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tices of antigen and antibody are formed. Precipitated
Experimentally, an increasing amount of
antigen is added to a constant amount
of antibody in solution. Initially at low
antigen concentration, all of the antigen Antigen added i
is contained in the precipitate. This is Figure 1
called the antibody-excess zone. As more J
antigen is added, the amount of protein
precipitated increases until the antigen
and antibody molecules are at an optimal  / N\
ratio. This is called the equivalence zone, Figure 2
or equivalence point, where maximum
precipitation occurs. When the amount of
antigen in solution exceeds the amount of

antibody, the amount of precipitation will /4/( 0) O

decrease. This is known as the antigen-ex-
cess zone (Figures 1 and 2).

When antibodies and antigens are insert- O\( O
ed into different areas of an agarose gel, o
they diffuse toward each other and form
opaque bands of precipitate at the inter- Antibody-Excess Zone Equivalence Zone Antigen-Excess Zone
face of their diffusion fronts. Precipitation
reactions of antibodies and antigens in

agarose gels provide a method of analyz- {AnﬁbOdy
ing various antibody-antigen reactions.
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THE OUCHTERLONY PROCEDURE /\

Double diffusion in two dimensions is a simple procedure invented by and Antigen 1 Antigen 2

named after the Swedish scientist, Orjan Ouchterlony. Antigen and anti- i

body solutions are placed in separate wells cut in an agarose plate. The %::i‘
reactants diffuse from the wells toward each other and precipitate where /

they meet at equivalent proportions. A single antigen will combine with

its homologous antibody to form a single precipitation line. When two +
antigens are present, each behaves independently of each other. Thus, the

number of precipitin bands indicates there are at least that many antibody- Mixed Antibody 1 & 2
antigen pairs present (see Figure 3). Arrows indicate diffusion patterns of ~—

antigens and antibodies. Figure 3
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The patterns shown in Figures 3 - 6
are the ideal representation. Under

experimental conditions, the spurs are

often difficult to visualize.

Double diffusion in two dimensions is a useful technique for comparing antigens
for the number of identical or cross-reacting determinants. If a solution of anti-
gen is placed in two adjacent wells and the homologous antibody is placed in the
center well, the two precipitin bands that form will join at their closest ends and
fuse. This is known as a reaction of identity (Figure 4).

When unrelated antigens are placed in adjacent wells and the center well is filled
with antibodies for each antigen, the precipitin bands will form independently of
each other and will cross. This is known as a reaction of non-identity (Figure 5).

If two purified antigens cross-react, then placing them in adjacent peripheral
wells with antibody to one in the central well will give a single band with the ho-
mologous and cross-reacting antigen. Since the cross-reacting antigen lacks some
of the antigenic determinants present in the homologous antigen, it is not able
to precipitate all of the antibody. The remaining antibody will diffuse beyond
the line of cross-reacting precipitate to react with the homologous antigen to
produce a spur. The spur that forms projects toward the antigen with the fewer
determinants, i.e., the cross-reacting antigen. This is called a reaction of partial
identity. Since these non-cross-reacting antibodies often are only a fraction of the
total antibody involved in the homologous precipitin reaction, the spur is usu-
ally less dense (often difficult to visualize) than the precipitin band from which it
projects (See Figure 7).
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A
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Figure 7
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Experiment Overview and General Instructions

BACKGROUND:

A young woman who lives with her cat was last seen on her daily run. After two days,
she was reported missing to the police by her friends. Upon entering her penthouse, her
cat was found in a pool of blood, shot in the head. Tiny drops of bloodstains were found
trailing from her bed sheets to the blood by the cat. The detective in charge concluded
that the woman and the cat were brutally murdered, her body was removed from the site
of the crime, and the tiny stains of blood were overlooked when the area was cleaned.
Samples were obtained from the blood around the dead cat and from the blood stains on
the bed sheets to determine if it was human or cat blood. Students will determine the
validity of the hypothesis set forth by the detective.

EXPERIMENT OBJECTIVE:

The objective of this experiment is to introduce to the students the principles of antigen-
antibody interactions for forensic identification of blood using the Ouchterlony proce-
dure. Samples were obtained from the blood around the dead cat and from the blood
stains on the bed sheets to determine if it was human or cat blood.

LABORATORY SAFETY

No human materials are used in this experiment. Gloves and

safety goggles should be worn as good laboratory practice. y/
<
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A. PREPARATION OF AGAROSE & POURING OF OUCHTERLONY PLATES

1. Each group requires 3 plates: 1 practice loading plate and 2 experimental plates. Us-
ing a 5 ml or a 10 ml pipet, carefully pipet 5 ml of the cooled agarose (65°C) into each
plate, rotating the plate to cover the bottom with agarose. Repeat with the remain-
ing plates.

2. If the molten agarose contains bubbles, gently swirl to remove the bubbles.

3. Allow the agarose to solidify. This will take approximately 10-15 minutes, at which
time the gel will appear slightly opaque.

4. If the plates are not to be used that day, the plates can be wrapped with plastic wrap
and stored inverted in the refrigerator for two weeks.

B. PRACTICE WELL LOADING (OPTIONAL)

This experiment contains practice loading solution. This
solution is included to allow instructors and students to
practice loading the sample wells before performing the
actual experiment . Use a micropipetting device, or one
of the plastic transfer pipets included in your experi-
ment kit to practice loading the sample wells with the
practice loading solution.

Experiment Procedure

1. One practice plate should be prepared for each
group. Enough reagents have been provided for
this purpose.

2. Using the well cutters provided, cut several rows of wells as shown in the diagram
above.

3. Practice loading the sample wells with the plastic, disposable transfer pipets. (See
“Sample Loading of Wells with Transfer Pipets”).

4. If you are using an automatic micropipetting device, the amount of sample that
should be loaded is 30 microliters.

Sample Loading of Wells With Transfer Pipets

1. Squeeze the pipet stem, not the bulb, to slowly draw a portion of the sample up into
the pipet. The sample should remain in the lower portion of the pipet.

If the sample is overdrawn and becomes lodged in the bulb or on the walls, tap until the
sample moves down into the lower stem of the pipet. Eject it back into the tube. Try
step 1 again.

2.  While holding the pipet tip above the tube, slowly squeeze the pipet stem until the
sample is nearly at the opening of the pipet tip.
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3. Place the pipet tip just over, not inside, the sample well. Maintain steady pressure
on the pipet stem to prevent sample from being drawn back up into the pipet.

4. Slowly squeeze the pipet bulb to eject two (2) drops of sample. The well should
appear full, but be careful not to overfill the wells and cause spillage on the agarose
surface. Put any remaining sample in the pipet back into the tube.

C. PREPARATION OF SAMPLE WELLS

1. Make several copies of the template (at right) for your lab group.

2. Place the template under one of the plates so that the pattern is in the I'><I'I
center of the plate. The distances between the wells is important. Try to O O ©
follow the template as accurately as possible. ‘_2

3. Cut the five wells using the well cutter (provided in the kit) in a gentle (3D
punching motion. Remove the agarose plugs with a flat-edged toothpick S
or spatula. ~+

v

4. If well placement is not accurate, there should be enough room on the plate to re-cut (o)

the wells using the template. 8

(o8

5. Repeat steps 2 and 3 with the remaining plates. E
(1]

D. LOADING THE SAMPLES

1. Orient your lab number or group designation at the top before loading samples.

2. Using the same pipet, fill the center well of plate 1 with 30 microliters (2 drops with
a transfer pipet) of the Cat antiserum from Tube A. Wells should appear full, but be
careful not to overfill the wells and cause spillage on the agarose surface. This may
affect your results.

3. Fill the outer wells with 30 microliters of blood samples using a clean pipet tip for
each sample as follows:

Plate 1 @ @
Center well: Cat antiserum (Tube A) @

Left upper well: Control Human blood sample (Tube D)

Right upper well: Control Cat blood sample (Tube C) @ @
Left lower well: Questioned Cat blood from crime scene (Tube E)

Right lower well: Questioned blood from T-shirt (Tube F)

4. Using a new pipet, fill the center well of plate 2 with 30 microliters (2 drops with a
transfer pipet) of the Human antiserum from Tube B. Wells should appear full, but
be careful not to overfill the wells and cause spillage on the agarose surface. This
may affect your results.

Duplication of this document, in conjunction with use of accompanying reagents, is permitted for classroom/laboratory use only. E DVOT E K®
This document, or any part, may not be reproduced or distributed for any other purpose without the written consent of EDVOTEK, Inc.
Copyright © 2010,201 |, EDVOTEK, Inc., all rights reserved. EVT 2011_12_22AM

1"

The Biotechnology Education Company® e 1-800-EDVOTEK e www.edvotek.com —


http://www.edvotek.com

ﬂ @2 Can A Dead Cat Tell Us If The Owner Was Murdered?
Experiment

Student Experimental Procedures

Experiment Procedure

5. Also fill the outer wells with 30 microliters of blood samples using a clean
pipet tip for each sample as follows:

Plate 2

Center well: Human antiserum (Tube B)

Left upper well: Control Human blood sample (Tube D)

Right upper well: Control Cat blood sample (Tube C)

Left lower well: Questioned Cat blood from crime scene (Tube E)
Right lower well: Questioned blood from T-shirt (Tube F)

E. INCUBATION

Replace lids onto plates. Carefully place the covered plates in the incubation
chamber on top of the wet paper towel layer. Do not invert the plates. Cover
the chamber with plastic wrap and let incubate at room temperature 24-48
hours to allow precipitin lines to form or the chamber can be placed in a 37°C
incubation oven.

F. READING THE RESULTS

The precipitin lines will be visible in 24-48 hours. Carefully hold a plate up

so that the overhead room lights shine through it. You should be able to see
opaque white arcs in each side of the plate where the antibody and antigen pre-
cipitated. A drawing of the results should be made.
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LABORATORY NOTEBOOK RECORDINGS:

Address and record the following in your laboratory notebook or on a separate work-
sheet.

Before starting the experiment:
e Write a hypothesis that reflects the experiment
e Predict experimental outcomes

During the Experiment:
e Record (draw) your observations, or photograph the results.

m
. . X
Following the Experiment: y o]
e Formulate an explanation from the results. 2
e Determine what could be changed in the experiment if the experiment were §
repeated. o
e Write a hypothesis that would reflect this change. ]
~+
o
-
2
Study Questions ®
. . . Q
Answer the following study questions in your laboratory notebook or on a separate c
worksheet. (-I;
1. In what situation would you expect to see more than one precipitation line between
wells on an Ouchterlony plate?
2. What three principle type of reactions may be observed in Ouchterlony gel diffusion?
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Instructor’s

Guide

Notes to the Instructor & Pre-Lab Preparations

If you do not find the answers to your questions in this section, a
variety of resources are continuously being added to the EDVOTEK®
web site. In addition, Technical Service is available from 9:00 am to
6:00 pm, Eastern time zone. Call for help from our knowledgeable
technical staff at 1-800- EDVOTEK (1-800-338-6835).

APPROXIMATE TIME REQUIREMENTS

Your individual schedule and time requirements will determine when
the Ouchterlony plates should be prepared. It takes approximately
20 to 30 minutes to prepare the plates (generally 10 minutes of this
time is required for solidification). Students can prepare the plates,
if time allows.

Experiment

Order
Online N

www.edvoteki.com
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Notes to the Instructor & Pre-Lab Preparations

A. PREPARATION OF AGAROSE AND POURING OF OUCHTERLONY PLATES

1. In a 500 ml Erlenmeyer flask or beaker, add the entire contents of powdered buffer
package (Component G) to 225 ml of distilled water. Swirl the flask or beaker to dis-
solve the powder.

2. Add the entire contents of the agarose package to the flask or beaker. Swirl to dis-
perse large clumps. With a marking pen, indicate the level of solution volume on the
outside of the flask or beaker.

3. You must boil the solution to dissolve the agarose. This can be accomplished with a
hot plate or Bunsen burner. Cover the beaker with foil. Heat the mixture to boiling
over a burner with occasional swirling. Wear safety goggles and a hot glove. Boil
the mixture until all the gelatinous agarose is dissolved. During heating, occasion-
ally remove the beaker from the heat and check to see that there are no small, clear
particles of agarose. Continue heating with occasional swirling. The final solution
should be clear.

A microwave can also be used to melt the agarose (no foil cover) on high in 30 sec. pulses
for 2 minutes if required. Swirl the flask in between pulses and microwave for an additional
I-2 minutes. Check to see that there are no small clear particles of agarose. The final solu-
tion should be clear.

Instructor’s Guide

4. |If detectable evaporation has occurred, add distilled water to bring the solution
up to the original volume as marked on the flask or beaker in step 2. Total volume
should be a minimum of 230 ml.

5. Cool the agarose solution to 65°C in a waterbath. Swirl to promote even dissipation
of heat.

6. Aliquot 20 ml of the agarose solution (65°C) for each of the ten groups.

Proceed to A-Preparation of Agarose and Pouring of Ouchterlony Plates on page 10
promptly to prevent solidification of agarose solution. If the solution happens to solidify
prior to pouring of Ouchterlony plates, quickly warm it up in a microwave to dissolve.

B. PREPARATION OF INCUBATION CHAMBER (PREPARE DAY OF
LABORATORY)

Line the bottom of a plastic container or glass container (such as a Pyrex® dish) with
several paper towels. Soak the paper towels with distilled water. There should not be
any layer of liquid above the paper towels. All liquid should be absorbed into the paper
toweling. Cover the entire chamber with plastic wrap.

E DVOT E K® Duplication of this document, in conjunction with use of accompanying reagents, is permitted for classroom/laboratory use only.
This document, or any part, may not be reproduced or distributed for any other purpose without the written consent of EDVOTEK, Inc.
Copyright © 2010, 201 |, EDVOTEK, Inc., all rights reserved. EVT 2011_12_22AM
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Notes to the Instructor & Pre-Lab Preparations

C. PREPARATION OF ANTIBODY AND ANTIGENS

Four Blood samples and two antisera have been supplied in bulk. It is recommended that
the blood samples and antisera are aliquoted for each group.

- = OV 00 N O Ul b W IN =

_
H W N

Label 10 microtest tubes “A”".

Label 10 microtest tubes “B".

Label 10 microtest tubes “C".

Label 10 microtest tubes “D".

Label 10 microtest tubes “E”.

Label 10 microtest tubes “F”.

Aliquot 40 pl of Cat antiserum (component A) into each tube “A".

Aliquot 40 pl of Human antiserum (component B) into each tube “B".

Aliquot 80 pl of Control Cat blood sample (component C) into each tube “C".
Aliquot 80 ul of Control Human blood sample (component D) into each tube “D".
Aliquot 80 pl of Questioned Cat blood from crime scene (component E) into each
tube “E".

. Aliquot 80 pl of Questioned blood from T-shirt (component F) into each tube “F".
. Each group requires one each of tube A, B, C, D, E and F.
. Aligquot 10 microtest tubes 100 pl of practice solution per group.

AVOIDING COMMON PITFALLS

1.

Follow instructions carefully when preparing the gel for the plates. Make sure the
agarose is completely dissolved.

Make neat, clean wells with the well cutters. Take measures to ensure that the wells
are properly spaced according to the template on page 11.

Add samples to the wells carefully and precisely. Avoid overfilling the wells.
Do not tip or invert plates when transferring to the humidity chamber.

Placing the humidity chamber in a 37° C incubation oven will expedite the formation
of precipitin arcs.

Absence of precipitin lines is usually due to disproportionate pipetting between
antiserum and blood sample wells, or distance between antiserum and blood sample
wells.

Duplication of this document, in conjunction with use of accompanying reagents, is permitted for classroom/laboratory use only.
This document, or any part, may not be reproduced or distributed for any other purpose without the written consent of EDVOTEK, Inc.

Copyright © 2010,201 |, EDVOTEK, Inc., all rights reserved.

The Biotechnology Education Company® e 1-800-EDVOTEK e www.edvotek.com

EVT 2011_12_22AM

Experiment

apIno s,103on43suj

EDVOTEKo

17


http://www.edvotek.com

Please refer to the kit
insert for the Answers to
Study Questions



Material Safety Data Sheets

Full-size (8.5 x 11") pdf copy of MSDS

lable at www. edvotek.com or by request.

is avai

Experiment

auoN
S801j08Id 01UBIBAH/IOM

s JuaAaid 0) St snorazads
1981003 UBys A1 03 BUOP SNOMIAMWIL 10 6010 Snos10d JOUIO

sa[8508 Jooud UseIdS  yopoorong ofg _ SR sanolo ontoslod

o0 ORI WP D (IEISUaD) [EOUEaN |

eroads| 1SNeUX3 18007 _ uone|nuaA

*20a1dodey [Ny yuas Jojeardsar SFpLIIED [EIUAYD  (adA) Apoads) uonosiold Alojesdsay

$3INSE3|\ |0JJUO0 - ||IA UONIBS

AuoN
suonesaid 1By

“[ABI 10§ SNOPIEZEY-UON
Buuo)g pue BuijpueH u uaxe] 8q 0} SUONNEDAIH

[esodsip 21seA prjos [puLoN

poylal [esodsiq 81Sem

[esodsip 1o soureiuos afqeims ur aded pue dn daams
ps IS 10} pasesjoy 1191\ 9SED Ul uaye| aq 0} wam«w

9s) pue Buljpuey ajes 10} SUOIINEJA. - [IA UOII03S

“SupUTy T

£]4Bn0IOY) YsTAY “BUIIO PUE $IA3 “UDYS A 10PIUOD PIOAY “1s9BUI 10U 0(]  SBONOBId OlUBIBAH Y

-0onoead QuUAISAY [RLISNIPU] [RIOUID)

Juswidinb3 1o Buyiol eARdeI0Id JBYO

Juswdinb3 10 BUILIOID BAIOSI0IY JAUIO

SI[5305 ARJTS yonosjorg ok | SIA SN0l onsIolg

([212U5D) [2o1UBYOBN |

SOK uonosjold 83 _ S SBA0|D) BAIOBI0I
V/IN 18410 _ VIN (jes8u8D) [BOILEYIBIN _
VN I .umnm_ N 1SNeux3 (8007 _ uone|uap

[eioads | Jsneyx3 [eooT| uone|usp

(0L Ajioads) uonosjoid Aiojendsay

aoneandsar paroxdde VHSIN/HSOIN — (adAL Ayoads) uonosjord Alojeidsay

S8INSEBS [0JU0D - |||\ UOIOSS

suoNEsaId JOUI

S9INSES\ [03U0J - [IIA

‘[PARI) 10§ SNOPIEZEY-UON.
SUOINEOBId JAUI0

“T1eq 9K0 PUE 19MOUS

Tojus
1wayo “ojendsar paroidde VHSIN/HSOIN reudoidde mam
Bunio)g pue BuipueH ul uaxe] aq 0} suoNedaId

5918308 A1ojes “saA0[8 wIsISI

"308[d PIIB[NUA-[[9M PUE AIP SIEP € Ul PasO[d APYD N JoUTeIioo ooy

“[OARI) 10J SNOPIRZEY-UON.

6uLIo}S pue BuilpUeH Ul UXE] 8q 0} SUOHNEIBId

“SAVE] 9101 PUE ‘[80] ‘[EIOPY MOLOA oo oo

[eamou o) d 1SnPY 191EA JO 590X P!

35 981e] ¢ 01 ppe A[sonneo - sannuenb [ews 10,4
POUIa [esodsiq Bisem

‘[esodsIp 10 1auIRIU0D PAsO[d ‘A[quins ur doay pue [eLIIRW JURGIOSqR 95

palids 10 pases|aH S| [BUSIEY 858D Ui USYEL ag 0} SIS

TESOASIP S1SeA 10] POy pue.
Seq v ur 20e1d ‘dn dooms S2A0[3 19qqnI AABAY PUE $100q 19qqni *SA[FF0F K1ayes [Eorway) toreadsal Tea
pay|ids 10y pases|ay si [BLSIEYY OSBD Ul UaKE] 8q 0} sdejs

2501 pUE BU|pUEH 9JeS 10} SUORNESAId - [IA UOHISS

as() pue buijpuey ajes 10} I id - |IA UOL;

Koanioddns pue AjreonewoidwiAs yeary,
saInNpaoold iy 1514 Aouebiawg

1P 4SO 0) SAOWIRI - UONRIRYU]  I9ICAY UJIA USTI[J - 1OTIU0D SKA/UIS
'SNOIOSU0 ST uosIad PapIA0Id 1a1eA (IA INOUI JNO YSEA - PIMO[[EMS
pIv 1s214

T UL ABOS (I USEM TS UTIA JTOTeM UITA USN[J A[SICIPOLITT 1OBTU0D 9A3 JO 9500 U]

“I92A YIIA (INOW SULT ‘PAMOJ[BANS J] IR YSAIJ 0] JAGLIDI ‘UT PAYIRaIq J]

" s81npaooid piy 1sii4 pue AousBiews

ainsodx3 Aq pateneiBBy Alle1ausD SUONPUOD (21BN

PIAPIEAR EIEP ON 5)ns00x3 Aq pateneiBBy Alje1ousD SUONIPUOD [eoIPa

ainsodx3 Aq pajeaeibby Ajjelisusy) suol

u0D) [eoIpay

21ns0dx3 Jo swodwAS pue sublg

SIQEIBAL BIEP ON 5)n60dx3 jo swoldwAs pue subig

ainsodx3 jo swiojdwAs pue subig

JuoneinBey VHSO 4sudeiBouopy OHvI LdIN :AoiueBouroien

TIULIEI 350D AW STUNOWT S5777] U0NSosu]  SIqUIIEAT TIop ON -uoneIequ]
(010140 PUE BIN0Y) SPIEZRH WIBaH

A bey YHSO oHVI ¢dIN :Ayorusbouroien

oIS ISaAUI AJYBOI0Y Ua3q j0u axey saruadoad [E2130[020X0) Y[ 1oen Aloweadsas saddn pue
SOURIQUIGLU SNOONL 0} SUNTILLIL SI [PLISIRU ‘WONTILLI UDYS %9 940 9s1E))  (QIUOIYD) PUE 21Noy) SPIEZeH UlesH

4 uonenBay YHSO ¢sudeibouop OyvI LdIN

jaBouroe)

"POMOIEAS J1 10 RIOTETISST TS SOK® OF SUTEITT 10 MUy 54 AN
(2UOJYD PUE BIN0Y) SPIEZEH UlIEaH

Y . 57N 57N K 5 ™K T =7 o
¢uonsabuj Lunis uonereyul :Anu3 Jo (s)ewnoy ¢uonsabul Lunis Luonereyu| :Aiu3 Jo (S)ainoy 4uonsobu} sun Juonereyl] :Aiu3 Jo (s)ainoy
©jeQ PIeZeH WIESH - IA UORISS ©JeQ PIEZEH UMESH - A UONDSS 4190 PACZEH UIISOH - 1A UORIDS
SUON [ x ] no00 1on im ez, I | 2000 10N 1im| | T -
proay o suompuoo [ [ o0 >_5_ snopuezey piony o) suonpuo | [ o0 >§_ snopiezeH 1 uopezusuwihiod
2100 ey snopiezer
TROUY JOU SIIAPOId TONTSOAWO53p JO SIEN 220 fEN

spnpoidAg Jo uopisoduwiooaq snoprezer

spnpoudAg 10 uonsoduiooeq snopiezer

SIPIXO UITOU “SIPIXO UOGIE) - SUOMIPUOD ALY JAPUN  sonposdAg 10 UoRSOdWI98] SNOPIBZEH

a1queAL Tiwp ON funqnedwoou;

sproe Suong

suase urzipixo 3uong (ploae o} seuarepy) A

wedwooul

auoN

PIOAY 0} SUOIPUOD 8|qeisun Angeis

d|qels|

PIOAY O} SUOHPUOD a|qelsun| Angeis

_x_ 9|ge

PIOAY 0} SUOI v:oo_ _ a|geIsun Aungeis

ejeq AlAnoeay - A uonoag|

ejeq AIAROESH - A UOROSS|

QUON  gpjeze uoisojdxg pue aii4 [ensnun

oWy 10 1EaY 0) Pasodxa UM pIeZEy A1 S[qISSOd
Sa1npaooid Buybly aiid [e0eds

SUONIPUOD AI1J JOPUN SN IIXO) SIWH

Spieze} uoisojdx3 pue a4 fensnun

ejeq Auapoeay - A ut

=

599 pue upys yIm 10100 JuaAd1d 03 Suryiofd 9andN0Id pue yEDS LA

sainpaoold Bunybiy aui4 [eadsg

spiezel uoisojdxg pue x4 [ensnun

WEOJ PITPUEIS 10 UOJEY *9PINOIP UOGIED ‘[EDIIYD K1 EIdS LAY g0y BursinBuIX

a1y Surpunowns oy ayerdordde eipaw Surysmbunxa asn
‘epapy BuysinBunxg

Aressaoou J1 smeredde Surgiealq paureiuod Jas 1IN seinpaooig bunybiy a1 [e0ads

SPIXOIp UOGIED 10 WA 1P “WIR0) IUTISISHI-[OYOO[E KEIS IO oo 61 nbums

Spwr JBYi0 ooads] sjusuoduio) snopiezeHq

Spwr Jeyl0 ol10adg] sjusuodwo) snopiezeH

uoljew.oju| Aj1juapj/sjuaipaibu| SNopIezey - || UoiJAS

. o, J[qUSNqUIOOUON
P o I
a ym: _ a z_m._ Sywr sjqewuwrely 1P ON (Pasn Poula) Juiod useld 1an _ 45_ sywir e|qewwelq (pasn poyia) Julod ysel4 13n _ ij_ sy mamssmi_ (pasn poyjai) Julod yseld
vepoN="('N  S9lSHaloBIRYD [edjwayd/edisAud - A| uonoas SoNslIajoeIRy) [ED] 0/1ed1sAud - Al uonoas ejeQ piezeH uoisojdx3 pue ail4 - Al UOIIOSS
. d prjos pinbiy pax
10p0 ou ‘1apmod YA 10p0 pue soueiEaddy 1000 pUE 10pO pue soueseaddy
N " ajqnios
PIOD- GOS0 a1anjos o st ul Aanios
l e Ul Ainanios
(1 = eyeje0y |ing) ©IEp ON - i B1ep ON VN O oot i) VN (1= HIv) Aususq sodey
IEp ON ey :o;Mﬂw%\,mm ©ep o (1 = HIv) Ausueq sodep Aw_\mm,m%mmﬂ am_m (1 = Wiv) Ausuag sodep - 1y Lon 3 — 1= Hlv) Aysuag iodep
Juiog Bunieny (‘B ww) eanssaid sodep
wEp oN Jui04 Bunie ®IEp 0] (‘BH wuw) ainssaid Jodep TEp ON wiog Bugew | ©'°P ON (B W) eInssaig iodep VN N
(1 = 02H) Aunein oyoeds Juiod Buiiog
wep ON (1 = 0%) Auresp oyoeds dv6l|l  uomnos %1404 g Bujog LIOT (1 = o%) Aunesp oyoeds 2001 Jui0d Bunog SoNsLBIoBIEYD [EOILBYD)/[BOISAU - ||| UONES
sonsl D 1eal 1SAud - [1] uor SO1IS1I9j0BIBYD [EDIWAY; 1sAyd - i1 uor:
9-9€-T106# SV
prepurig
IRZ] SO 91 AQ PIUTLjIp SE S[ELIAJEW SNOPIBZE( OU SUIe1uod 1onpoid ST
D PIZH VHSO oW Aq paugop DICZE] POTTSIIL SO EP0GFSvD  vsd
T[eUondo) % NILHAOOV _ 13d vHSO (SJBWEN UOLIWOD ~ANUSp] [EOIIBU) [EUORdO) %  POpUSWIWICOsT  ATLHIDOV  13d VHSO SJOWEN UOUILIO) “AINUGP] [EONLaLO)

(1eUoRA0) % _ PepUBLILIOSSH

((S)oWeN UOWILIOD ‘AIUSPI [E0IWBUD O4oeds)
Siueu0dwI0) SnopiEzeH

NLHIDOV 73d VHSO

suwr JauI0

uonew.oju| Ajijuapj/sjuaipaibul snopiezey - ||

(jeuondo) sesedaig Jo eineubis

10002 O uoibulysem

11/$T/80 MN 199418 WIS LgLL

pesedaid oleq

005 +-02€-202

(epog diZ ‘ayeis D 03NS UaGWINN) SSBIPPY
uojiewoju 10} JBQUINN SuoydaleL.

‘oul “H3LoAa3

BweN s JeInjoejnuey

00S1-02€-202
Jaquiny suoydajay Aouabiaws

(jeuondo) seredaig jo ainjeudis

10002 2@ uojbulysem

11/ST/80  posedosy o MN 192118 WIS I2LE

005 }-0£€-202

‘BlBlS KD 1924S UOQUINN) SSRIPPY
UoneWIOU J0} JSqUINN Buoydajal

‘oul ‘¥310oAa3
005 1-02€-202

uonew.oju) Auspysiusipeibu) Snopiezey - || UoeS

(jeuondo) sasedaid Jo sinjeubis L0002 20 uoiBuIYSEM

11/52/80 MN 19341S WS L2t
paredaig aeq

uopeuLIoy

00S1-0L€-202
10} JaquinN suoydaeL

(9p0D diZ PUe ‘SIEIS AUQ 1994 ‘JeqUINN) SSIPPY

0051-0L€-202

M310AQ3
Jaquiny auoydajel Aousbiawz

sweN s Jainoejnuely

Joquiny suoydajal Aousbiowz awen

| uondesg

| UONOES

1Y) GIEOIPUI O] PaLIEW 8]
15nW 80eds BU) *BIGE|IEAE S| UOIIELLIOJUI O JO ‘Bjqeoydde
1ou'si way AUe J| pamwIad 10U aie Se0EdS YUBIg (BION

somsy-oadsenin
(1517 puE [a0€] U0 PasN SY) ALILNIAI

JeL) o1E9IpUI 0) POX/EW 0G
15nW 808G BU) ‘3IGE|IEAE SI UOEULIOJUI OU JO ‘eiqeafdde
10U st wayl Aue J| “peniwed jou are Seoeds jUEg (810N

1opyng paI1pMoOg
(1517 pue oge] uo pasn sv) ALLLNII

TOOTE PaTCIITS UGWNE - 26T
sopdures pooyg payemung
(1817 pue [oge uo pesn sy) ALILNIAI I 'S pooid Payer 15

“siuewelnbal oyeds
10} Pa)INSUOO 8 1SN PIEPUBIS 0021 0F6} HAAD 62 "PIEPUEIS
UONEOIUNWILIOD PIEZEH SYHSO UM Aldwiod 0} pasn oq Aepy

199ys ejeq Aiojes [eusiely

“JNALOAQ]

Sjuswalnbal oyads
10} PBYNSU0D 8q ISNW PJepUBIS 002} '0L6L H4D 62 "PIepuelS
UOIEOIUNWWIOD PIeZeH SYHSO UM A|dwod o} pasn aq Aep
199ys ejeq Ajajes |euajep

“MALOAQ3T

40} PaYINSUOD 8 ISNW piepuels 002} 046} H4O 62 "Piepuels

‘Sjuewalinbes oyeds

“J3LOAQ3

UONEOIUINWIOD PIBZEH §,¥HSO UM Aidwioo of pasn aq Aepy

199ys eleq Alojes [eusien



http://www.edvotek.com

Material Safety Data Sheets
Full-size (8.5 x 11") pdf copy of MSDS is available at www. edvotek.com or by request.

Experiment

+2on19e1d QUAISAY [eLISNIPU] [BISUID) soogoeId AeIBAHPHOM

“oonoeid QuaIS Ay [eLNSNIpU [RIOUID)

$301]0B.d OIUBIBAHPUOM

~oonovad SUSIBAY [PHISTAPU] [B30USD) cooEI SOBAHIOM

Juswdinb3 10 BUILIOI) BAIBIOIG JOLIO

Juswdinb3 Jo BUILIOI) BATIBIOId JOLIO

5313908 A1IUS wonosror ofg | SO Sen0ID enBI0Ig

([21U5D) (21RO |

e 19001

nuap

$2135303 KIS uoposioug ok

T ok

S2N0|D ONII9210Ig

(1e10U0D) [201UEURAI |

[eioads |

g 001

uoe|IUSA

Juswidinb3 10 BUILIOID BAIPSIOI JAUIO

S315505 A191%S wonomrord o3 | S S0r0[ OAIOBIOIG

oo

([610U5D) [201UBUOBIN |

uopy

jeioads | Jsneyx3 [eoo7 | nuoA

(adAL Ayoads) uoosiord Aoreidsal

(0L Aj0ads) uoosioid Aioeidsay

(adAL Ayoads) uonosioid Aiorendsel

S9.NSEA [01UO0D - [IA UONODS

$8INSEa\ [01U0D - |[|A UOID8S

S9NSEB [04)UOD - [[IA UONDSS

suonesald 1Yo

suonesald Jaui0

*[9ARI) 10§ SNOPIBZRY-UO)
! ) STOPIPZELUON SuopNeoaId JUI0

“[9AEI) 10J SNOPILZEY-UON.

[P © Ul oSO KD IDUIEIN0S doo%]
6uLio)g pue BullpueH Ui uael 8q 0} SUON

POTE[IUSA-[[OM PUE AIp € UT PosO[d AYS T 10UTEII0S
BuLI0)S pue BuilpueH Ul USXEL 8q 0} SUONNEJBIY

5

R

POIB[IUSA-[[OM PUE AIp © U PIsO[D

0 1oureIu0o ooy
BuLi0}S puE BUIIpPUEH Ul UBYEL 8] 0} SUOINEOBI

*SUOTR[NSAI [RIUSWIUOIIAUD [BI0] PUE ‘A)RIS ‘[RIIPI] [[B dATISqQ) P —

“SME[ QIBIS PUE “[BO] ‘[EIPIY MO[[O]

poulalN [eS0dSIq BIsEM

“SANG] 21015 PUE ‘[80] “[EIPO} MO0 oo o arsem

“[esodsIp 0] 1oUIRIU0D PAso[d ‘d[qelins ut dady pue [BLIAJRW JULQIOSqE 5[]

*[eSOdSIp 10§ 12UIRIUOD PASO[d A[qeins ur dody pur [BLIDIRW JURGIOSqR 35}

“[esodsIp 10j 1oureIu0d pasofd ‘a[qenns ut deay ‘[aoys pue dn doomg

pajiids 10 pasesjey S| [eusley 8seO Ul uayel ag o} sdalg

pajiids Jo pasesjey S| [elale|y 8seo ul uaxe) ag o) sdajg

paids 10 paseajoy S| [eualel 85D i usxel og o) sdeig

551 PUE BUIIPUEH 985 10} SUORNES91d - 1 UONOSS

551 PUE BUIIPUEH 983 10} SUORNE291d - I UONISS

251 pUE BUIIPUEH 9JeS 10} SUOHNEDDId - [IA UOROSS

“IOIEA UM (INOUI SULI “PIMO[[EAS J IR 4SAI} 03 AOWAI ‘UI PAYIEAIq J]

“IOIEA A (INOW ASULL “PIMO[[EAS J] IIE YSAL} 0) JAOWAI ‘Ul PAYILAIq J|

“I0JEA YIA YINOW ISULL ‘PIMO[BAS J] “IIE USAI} O} SAGWAI ‘Ul PAYILaiq J|

TOIEA PUE QUOS (A USEA UIS (IA Jo1EA (FIAL (ST} A[SIEIPAUILT 19BII00 945 JO oseo U] TSTEm PUT dTOS THIA [SEM UDS (A ToTE A (I (SN[} A[SIETPAUIT 1961000 SA3 JO 9565 U] TSI PUE qE0S UTTA [SEM UDS (A TOTeA (TR UST[] A[OTBIpOUItT 1901000 9A3 JO 93¢0 U]
$91Npe20Ig PIV 1Sild pue Aousbiow3 S01NP300I PIV 18114 pue Aousbiow3 S01NPa00Id Py 1Si1d puE AoueBiow
2insodx3 Aq pajeneiBBy Alleiausn SUONPUOD [EIPBIN ainsodx3 Aq pejeneiBBy Aljelouag suopuoD [2oIpe 15003 Aq paleIBBY AlfIausD SUONIPUOD [9IPOIN
2ins0dx3 40 swoidwAs pue subis 2uns0dx3 Jo swojdwAs pue sub 2Insodx3 Jo swoldwiAs pue subls
uoneinBay YHSO &sydeiBouopy OuvI LdIN :AyowsBourored JuoneinBay YHSO 4sudeiBouoy oHv LdIN Aywebourie) uopeinBey YHSO ;sudeiBouoyy Ouv LdIN :AoweBouroie)

OTETIASaT TS SOR3 OF SUNEITIT 10 [MJWey oq A
(01U0IYD) PUE BINOY) SPIEZEH UIEeH

TOTCITASaT TUDS 'S9AS OF SUNETLT 10 [HUe] 3G ACIN

(01U0I4Q PUE BIN0Y) SPIEZEH WEaH

"POMOITEAS J1 10 “AIOTEIIAST TUTYS "SOK® O SUTEILLT 10 [MJWIEY 50 ACTN
(01U01yD) pue 81NoYy) SpIEZeH UiEsH

©1eQ PIEZEH Y}ESH - |\ UONODS

o SoL ) X TR o = o
uoysadu] uoneleyul :Anu3 4o (s)einoy | zuonsabu . zuonereyul Anug jo (s)ewnoy zuonsabu guonefeyl :Anu3 jo (s)einoyy

BleQ PIEZEH YI|ESH - IA UOIIO9S

©1eq PIEZEH UMERH - IA UOII99S

| x| noooionim

| X | noooi1on

IM

| x|

1900 10N [IIM.

snopiezeH

| I =y

000 e

snoprezeH

| ] 11000 Aew snoprezer

SapIXO *SapIX0 winisseiod ‘se3 apUO[Y> UAFOIPAY - SUONIPUOD AL JPUN  sponposdAg 0 UORISOAWE0SQ SNOPIEZEH

SpIov Buons SIUaBE SuZIpIX0 Suong (pione o} sjewsyey) Auqneduwioou)

SOPIXO UOGIE - SUONIPUOD 11 JAPU[)

$19NpoIdAg 10 UONISOdWo98q SnopiezeH

SIPIXO UOGIED - SUOIPUOD 1Y JAPUT)  sponposdAg 1o Uonisodwooag snopiezer

“SueBE BUIZIpIX0 Suong

(pione 0y sjeuayepy) A

“SUa3eE BUIZIPIXO SUoNg (pione 0} sieusyep) Auiquedwoou)

| x |

S|qEX

ooy somia] | s

e1s

| x |

2qeis

TS |

aigeisun

| x |

2ge]

piony o1 suompuoo | | aigeisun fugeis

ejeq Ayanoeay - A uonoes

ejeq AjAnoeay - A UOHIAS

Spiezen uoisoidxg pue ol [ensnup

Aressaoou J1 smeredde Surgiealq paureiuod JIos IO\ seinpsooid Bunybld sl [er0ads

Kressaoau Ji smetedde Furyiealq paureiuod Jias 1eap

Sounpaooid Bunyblg o1 [eoads

Aressaoou ji smeredde Suryivalq PAUILINOD JI3S JBIM  sainpaooig Bunybid sl [ei0ads

SPIXOIP UOGIED 10 WaYD A1 L0} IWEISISSI-{OYOO[E KeadS Uy oo e

SPIXOIp U0GIED 10 WA 1P “Wmo) JUTISISAI-[oyoo[e Keids WA oz 5,

OPIXOIP UOQIED 10 WAYD AIP ‘WLOJ JURISISA-[0Yod[e ‘Keids 10jeA\ eipow Buiysinbuxa

6unxg
an | | [ (pasn POUIBI) 1u10d Usels an | | sy oigewer| (pesn POUIBI) 1I0d Useld an | | | (pesn PoUIa) iod Usels
®Bleq piezeH uoisojdx3 pue aii4 - A| UOKOSS eleq pJezeH uoiso|dx3 pue all4 - A] UONOSS BleQ p.ezeH uoisojdx3 pue ali4 - Al UOIDSS
10p0 ou ‘pmbIy AMYM 10 $53[10[0d P B
10pQ pue ouBsEaddy pby par 10p0 pue soueseeddy 10p0 ou ‘PInbIY A1 J0 $5I[I00) 10pQ pue ouesEaddy
dqnjos
lant Jo1eM Ul Aianios 21anos Jorem Ui Aianios alqnjos Jovem ul Auianios
VN (1= _ale1a0y iAing) VN 3 = owejooy AN = orejo0y (AN
Siets donsibden (1= ly) Ausuag iodep VN :m.mm_ c,o_“u_mm%w VN (1= HIv) Ausueg Jodep VN :wﬁm_ ontib mmm VN (1= HIv) Aususg Jodep
VN VN
juiog Buiey (BH ww) ainssaig Jodep VN Jui04 Bunjs VN (‘B wiw) 2inssaid Joden VN 104 Buneiy VN (-6 ww) ainssaid Joden
VN (1 = 02H) Auneso oyads VN 1uiod Buyiog VN (1 = 02H) Auneso oyoads VN Juiog Buyiog VN (1 = 02H) Aaneso oyoads VN Juiod Buyog
SolsuRjorIRYD [BOIWBYD/BOISAU - ||| UOOBS sonsualorIBY) [BOIWAYD/[BIISAY - ||| UONOSS sonsuajoRIEYD [BaIWAYD/[BOISAY] uonoesg

wnids Jqqey

wnids J1qqey

1203 ur pasnpoid Kpoqnuy

Jou s wan Ao

(1817 pue [9ge uo pesn sy) ALILNIAI

(leuondo) %  papuswuwcosy AILHIDOY 73d YHSO ((s)owen uowwog :Ayuap| [eolweyg oyosds) (jeuondo) %  papuswwoosy AL HIDOV 3d YHSO ((s)awen uowwo) Ajuap) [BoIWaYD 0403ds) (jeuondQ) % papusWWooaY AL HIDOV 3d YHSO ((s)eweN uowwo) ‘Anuepy [earwey) oiyoeds)
suwn Jouio Slusuodwiog snopiezer Sy JOUI0 SjuauOdWo) SnopJeze SHWI JOUI0 S)usuodwod snopJezen
uonewwoju) Ayyuspy/siusipaibu) snopiezey - || uoile:
(1euondo) sesedaid Jo aineubls d 6:
10002 D@ uoiBulysEM (jeuondo) sesedaid jo ainjeubis 10002 D@ uoibulysem (jeuondo) sasedaud jo sineubls 1000Z 90 uobuiysem
L1/ST/80 o dont e MN 193438 tig LeLL 11/52/80 MN 192418 Uis 1211 11/52/80
paredaig awq poredaig awq posedaig e MN 1994S Wig Letl
0061-026-202 L ] 00}-026-202 0051-02£-202
UONEWLIOJU 10} JaquInN SuoydsioL (8p0D diZ pue ‘@IeiS ‘AID ‘109115 1equINN) SSAIPPY. uojewLIojuI J0j JaquinN auoydaja) (8p09 diZ PUE ‘o1e1S ‘AID) 199.1S '1OQUINN) SSBIPPY UoNRWLIOJUI 10} JaqUINN BuoydalaL (8P0D dIZ PUE ‘alelS MO ‘192115 ‘18GWINN) SSBIPPY
0051-028-208 M310AA3 005 H-0£€-208 0051-0£€-202
Jequiny suoydajay Aousbiowg QWEN S,iainjoejnuEl Jaquiny euoydaje] Aousbiows Y310Aa3 sWeN sainjoejnue)y Jequiny suoydaje] Aousbiews Y3L0Na3 sweN s jeimoByNUEN
| uoRoes | UOIJ0aS 1 uoioss
WNISHUY UBWN - 261 POOIg pAreNuIS 18D - 61 wnpRspuy 38 - 761
sojdumeg poo S 0w 220ds ; y S ssnu adeds 2
sou st wan ue j -ponnwsad ou awe saoeds yoeig a0 | (1517 pue (9G] uo pasn sv) ALILNIAI PICUIES POOI PoJEINUNS sardures poolg pajernuns sardutes poolg pajernuils

1ou sy way Aue g1 pomyuiad 1ou

v so2uds Yurlgg 210N

(1517 pue |aqe uo pasn sy) ALILN3AI

sjuawainbal oyoads
10} PaYINSUOD 8 ISNWI PIEPUEIS 002046 HAD 62 "PIEPUBIS
UOEOIUNWIOY PIBZeH S,YHSO UM Aidwiod o} pasn aq Aep

199ys eleq Aiojes [eusien

‘NdLOAQ3

‘sjuawelNbas o}

10} PBYINSU0D 84 ISNW PIBPUBIS “00Z1'0L6L HAAD 62 "PIEPUEIS

UONEOIUNWLOD PIezeH S,¥HSO UM Aidwiod o} pasn aq Aep

199ys ejeq Aiojes [eusien

“NALOAQ3

Suswanbas oypads
10} PRIINSUOD q 1SN PIEPUEIS "00Z} 0461 HHO 62 “"PIEPUEIS
UOBOIUNWIWOD PIEZEH S,¥HSO UM AIdwioo 0} pasn aq Aepy

199ys ejeq Ai9jes [eualen

“NALOAQ3

20


http://www.edvotek.com

