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FINAL REPORT OW
GRANT NO, NI 042

(Adaptation of Seotland Yard Micro=-electrephoresis
Identification of Sub-groups in Dried Blood)

I Professor Metzner and Prefessor Joseph arrived at
Scotland Yard October 1st and were immediately put to work
in the Biolegy Laboratory dealing with dried blood, The
following blood groups and enzymes were identified for
minute quantities of dried blood as follows:

Common ARD System ectable in dried micro
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Rh PHENOTYPES
2 -1 7 English FREQ.
I'isher Usage 4
FREQ. L Ry = CDe 34.89
Hp. %o Ry - cDE 2.36
1 -1 10 Rg = cDe 2.061
2 -1 56 S R! = Cde 0.01
5 - 9 39 R" = ~ cdE 0.14
P R = CDE 0.001
\ r = cde 15.05
FREQ. | Ry = CdE Trace
ADA 7o : s
f There are a few other phenotypes for which dried
1 20 - blood techniques have not been developed.
2 -1 10 | These data represent approximately 40 different
% genetic blood sub-groups useful in forensic science identi-
- FREQ. ¢ .
PCE % fication.
o6 Our instructors were Margaret Pereira, department head
U
for ABO and Rh work; Bryan J. Culliford, head of electro-
1 4 O
’ - phoretic enzyme work; and Bryan Wraxall, assistant to
A rare
.................. - Mr. Culliford,
Cs” 9 O
C5+ 96 %
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e & f:? B. Research Aspects. In addition to the transfer
of the technology for micro-dried blood genetic identification
We were received graciously and had the most we would at the same time be training the best people in the
professional support during our thirty days in the laboratory, country in such a way as to prepare them for carrying on
We spent eight hours at the laboratory bench a day, further research on the other known genetic variations in
erythrocytes,
II GOALS C. Furthermore, the same crime laboratory
A, Since the goals of this grant project were to personnel who study these new techniques in the laboratories
train two professors in micro-dried blood technique, we can at John Jay College would be capable of setting up similar
say that we have achieved these goals, courses for training laboratory personnel in their own
B. In order to meet the goals set up for transferring geographical areas. We would be ready and willing to help
this technology to crime laboratory and medical examiners ﬂ;) them do this and cstablish the necessary liaison with the
laboratory persennel, it is necessary to set up a program of | universities or medical schools or other crime laboratories
training for approximately twenty-one to twenty-four carefully in their geographical area to implement such a program,
selected personnel from the hest crime laboratories in the
different geographical areas of the United States, v DISSEMINATION
| At the time of this course a handbook of the techniques
1 PROGRAM IMPACT would be available for the students to use in their own
A, In order to introduce these techniques to laboratories for identification, research, and as a text for
selected personnel, John Jay College of Criminal Justice can use in such courses when they give them in their general
make available a bio~-chemistry laboratory from August 15th geographical area. In the pages that follow in this report we
to September 15th, 1970. We have ascertained that there are will indicate the general techniques used in the work at
several inexpensive hotels within five blocks of ‘the college for «( {, 6‘}3 Scotland Yard Laboratory, This report does not intend that

housing students in this institute on micro techniques in dried the listing of techniques for different genetic variations in

blood.
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dried blood be in such shape that it can be now used as a
laboratory manual., Howewer, such a laboratory manual
will be prepared for the proposed summer instiiute in

dried blood micro identification of sub-groups.

A" PERSONNEL

Personnel for the proposed institute at Jochn Jay
College from Augusi 15th to September 15th, 1970 would
include Professor Joseph and Professor Metzner who have
been at Scotland Yard and a third professor, Bryan
Culliford, on the coliege payroil to be brought in from
Scotland Yard Laboratory. Bryan Culliford, was our principal

instructor at Scotland Yard Laboratory. He has agreed to

1

come as a visiting professor to help us give the course al

the propcsed summer institute, August 15th to September 15th,
1970, With three professors we wiil be abig to mainiain a

ratio in the laboratory of seven to elght studenis per professor,
The plan would be six hours of laboratory work per day plus ane
to two hours cf theory, If the backgrcund in blood is very
strong in the incoming group, we will be sbiz to disprnse with
certain basic aspects of the theoretical background, In

addition, we will prepare roading refcrencss for the prospecstiv-

students several months before they come to the course,
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We feel that we can cover the ABO MN, enzymes, and
Rh by manual methods since few or no laboratories in the
United States are eguipped with the automatic Rh analyzer,
we would not teach that technique. However, the manual

technique is i1ldentical to the automatic and costs very

very little.

VI  RESOURCES

We have purchased $1,400 worth of equipment suitable
for two to three students. We will also provide the
necessary UV Spectrophotometer, refrigerators, pumps,
constant temperature ovens, the only items we will need
support for are enough of chemicals, anti sera, and
electrophoretic equipment. We will supply one medical
microscope for each student in the laboratory. The
laboratory has thirty-six stations, however, by operating
on a level of twenty-one to twenty-four students, we will
give each of the students greater space to work in. We

would need support for nine to eleven additional electro-

phoresis equipment and power supplies.
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Chapter I

Sub-Groups
T dualization by Milcro-Analysis of Genetic
ne lnd1v1 In 01d Dried Blood

United States Procsdurss

In thz United States of America, Crime Laboratories and
Medical Examiners Laboratories that process dried blood for
identirfication purposes are limited in their procedures as

follows:

1. Sufficient quantities of dried blood must be

available from the victim or culprit.

2 The Jdried blood must not be more than two weeks

old.
. 3.

occasionally M and N groups.

Tdentification is limited usually to ABO and
In most labnratnries processing
for M and ¥ is rarely done. Most laboratories will not

process dried blood for ABO. If ABO dried blood 1s processed,

where suffi~ient gquantities are svailable the only individual-

ization prov1dnd tells us whether or not a person is or is not

a member of A, B, AB, or O groups. This simply does not

{dentify and individualize.

L. Tt is not possible in the United States at presant
to identify the twelve Rh phenotypes in micro-quantities of

dried blood.

’ 5. It is also not possible to process old dried

A
“blood for various genetic enzymes.

6. pPresent techniques in the United States used
i

routinely in crime laboratories do not york on semi-micro
i
quantities of blood.
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7. Lastly, Amerlican techniques do not usually work
on old blood stains.,

For the above reasons small quantities of dried blood
are considefed to difficult to process.

It should be pointed out that hematology done in Medical
Examiners Laboratories usually involves wet bleid. However,
micro-quantities of o0ld dried blood are rarely if ever
processed for individualization.

3cotland Yard Laboratories Procedures

On the other hand, the Metropolitan Police Forensic
Science Laboratory (Scotland Yard Laboratory) London and all
the other eight crime laboratories in England all routinely
process minute quantities of o0ld dried hlood for approximately
fofty different genetic sub-groups.

This work was developed by Margaret Pereira and Bryan J.
Culliford. They have trained 19 year ola technicians in
the variqus micro-dried blood technique.

The research required for developing these techniques took
14 years. However, today they are standard laboratory
routines, The techniques a?e called elution-absorption which
means extraction and concentration. The enzymes individualization
techniques all depend on electrophoresis. The equipment
required is relatively simple for both techniques and 1s
already available in more than 50% of the crime laboratories
in the United States.

At the Scotland Yard Léboratory and -the other English
laboratories it is possible to individualize all of the genetic

sub-groups for Ays A_, By, O, M, N, system as follows:

2
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Common ABQO system members detectable in dried micro blood guantity

A1M, AN, AIMN, AgM, AplN, ApMN, AjBM, AgBM, A BN, A BMN A.BN,

1 1

A BMN, OM, ON, OMN, BM. BN, BMN.
(NOTE: Al Ao are easlly dlstinguished by the elution-absorption
technique). .

The probability for any individual for the genetic blood
factors involved are found by simply multiplying the frequency
for each factor detected for a person whose 0ld dried blood is

being examined.

Frequency Distribution ABO MN (Great Britian Population)

150 -
.0 b7
A | 4o
(Al 34)
(Ap 8)

B 8
AB 3
(44B) 1-1/2
(AoB) 1-1/2
- FﬁEQ.
M 28
MN 50

N 23

Thus for an individual whose blood is Al BM we simply
multiply the frequency distribution for A1 B by the frequency
distribution for M. Thus: .015 x .28 = .00420.

e
-~

T

Next we look at the Rh factor in use in England. The
listing below, which are the factors which can be detected on
0ld dried blood are called the phenotypes. There are 10
Rht (plus) and 2 Rh™(negative). The frequency distribution
is shown on the next chart. The Rh™(negative) each have a

frequency distribution of .0l or 1%.

Rh Phenotypes English Freq.
Fisgher Usage %

Rq = CDe 34,89
R, = cDE 2.36
Rg = cDe 2,061
R! = Cde 0.01
R" = cdE 0.14
R2 = CDE 0.001
b = cde . 15.05
.Ry = CaE Trace

If a person is Ay BM and has an Rh phenotype of Ry

which has a frequency of .001, he is:
.00420 x ,001 = ,00000420

This individual is one out of approximately
four million people. If this procedure does not provide sufficient
individualization then a third routine series of tests for
detecting red blood cell enzymes by electrophoresis is:used, |,

(LEAA Research Project 013 by Joseph in 1967 showed that
about 50% of the Crime Laboratories in the United States have
this electrophoresis equipment),

Electrophoresis is used to identify the following genetic
enzymes found in blood. The frequencf distribution 1s found

below?

S bpntin
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FREQ.
( AK FR%Q. Hp. %
( N .93 1 -1 .10
.1 o7 o .1 .56
2 -2 " .32
¢ 0 .02
o FREQ. - i
ADA %
( 1 .90 v -98
- 10 I .ol
A rare
-c;' -------- on
05" LB
) . 6PGD Freq.
"\ A .95
.K/C Nell}
/ c/C .01

The genetic enzymes from micro-quantities of old aried
vlood provide additional probability information for individual-
( | ization. If we go back to the hypothetical person who is A;BM,
Ro and we find that this person PGM has a frequency distribution
of .07 multiply his frequency distribution to get:
( .00000420 x .07 =,0000000294
or one in 2.94 times 108. This is almost one in 300 million.
Of course 1f the frequency distribution for individuals are
£ larger than the probability would go down. However, the

(”» probability can be further increased if‘other genetic enzymes

are present,
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Theoretically it would be possible to approach the
probability found in ldentification by fingerprints.

This is indeed a new powerful tool providing‘dried biood
of the victim or culprit is available. The identification stain
size for everything but Rh has been Successful on dried blood
stains as small as 1/8" in diameter, However, for thyou
need a blood stain on cloth about 1/4" vy 1/0m,

As previously mentioned the techniques are relatively
simple and the equipment is standard. The equipment ang
chemicals required are found in the appendix of this report,

'Furthermore, technicians can be trained to do this work

in about four weeks of instruction.

tool for individualization from very small quantities of very

0ld dried blood. Of course all of the techniques also work with

small quantities of wet blood if available, Obviously the

older the stain the more difficult the procedure. 1In spite

of the belief by many workers in the United States that o1l4g

dried blood stains including‘buried stains are Suppose to undergo

degradation and bacterial action, in England the routine

techniques described are successful on old blood stains. One

additional techniques dis%inguishes human fetal blood from

adult blood by means of the ultra-violet absorption characteristics.
The next section of this report illustrates typical

laboratory procedures that may be applied in our own crime

laboratories for various genetic blood sub-groups listed thus

far in this report. These are the procedures employed at the

Scotland Yard Laboratory.
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CONCLUSIONS

A, The goals of this grant project were to train two professors
in micro-dried vlood technique, we can say that we have achieved
these goals,
B. In order to meet the goals set up for transferring this
technology to crime laboratory and medical examiners laboratory
personnel, it is necessary to set up a program of training for
approximately twenty carefully selected personnel from the
best crime laboratories in the diffe..ecnt geographical areas of
the United States. It is hoped that these personnel will
in turn disseminate these techniques in their own geographical
areas.,
C. ‘ In order to introduce these techniques to selected
perébnnel, John Jay College of Criminal Justige has made
available a bio-chemistry laboratory from August 15th to
September 15th, 1970. We have ascertained that there are
several inexpensive hotels within five blocks of the college
for housing students in this institute on micro techniques in
dried blood.
D. Research Aspects. In addition to the transfer of the
technology for micro-dired blood genetic identification we
would at the same time bg training the best people in the
country in such a way as to prepare them for carrying on
further research on the other known genetic variations in
erythrocytes.,

Charles Kingston raises several questions about the
accuracy of the probability if there should be inter-subgroup
Unfortunately, no research has been done

blood correlation.

on intergroup correlations. This requires a piece of research

AR ST i ki e Sl e
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On a random sample of blood from séveral thousand people where
individuals of the American Population are tested and any
correlations is then detected.

It should be noted that there are more than 287 DNA
variations which have been detected in red blood cells, For
each of these, there are one or more associated enzyme;.
Research must be done to find micro-techniques that are
simple enough to be used routinely in crime laboratories.

This requires the aid of an enzyme chemist., At John Jay we
are building a fesearch team to carry on this research
beginning Spring 1971.

BE. Furthermore, the same crime laboratory personnel who study
these new techniques in the laboratories at John Jay College
would be capable of setting up similar courses for training
laboratory personnel in their own geographical areas. We
would be ready and willing to help them do this and establish
the necessary liaison with the universities or medical school
or other crime laboratories in their geographical area to
implement such a program.

After laboratory personnel have been trained in these
techniques it may require several months of practice in their
own laboratories before they can use them on cases. This will
depend upon the time and facilities available.

It 1s obvious that these British techniques are superior
and provide more information than the procedures now followed
on micro-techniques for dried blood in the United States.

It is proposed that the National Institute for Law
Enforcement support the making of a super-8-millimeter motion
picture color film which could be loaned to crime laboratories

as a teaching aid.
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It is also proposed that a complete laboratory manual be
developed and be disseminated to all Crime Laboratories in the
United States.

John Jay College of Criminal Justice will be available
" for consultation by telephone or in person, where distances
permit, John Jay College plans to offer a course in these
techniques as part of the preparation as the B.S. and M.S. in
Forensic Science, It also intends to offer special short
course * for Crime Laboratory personnel if the demand developes.
Tt is not expected that the implementation in laboratories of
the new semi-micro dried blood techniques will be adopted over-
night. It may take one to three years. It is hoped that the
courses that will be offered by the Natilonal Institute of
LawTEnforcement at John Jay Ccllege of Criminal Justice during

August 1970 will be the first step in thq dissemination of

these new powerful techniques.

gt

Determiniation of Haptogiobins in serum by thick starch

gel electrophoretic separation

Background:

Haptoglobins are proteins having a strong affinity for
hemoglobin,

FbrApractical purposes three gréups are used as the
basis for most identification: 1-1 2-1 2-2, These
constitute about 98% of the population (British) in the
following distribution: 1-1 (10%), 2-1 (56%), 2-2 (32%)..

Materials: See "Determination of Haptoglobin Groups in Serum.”
Tank Buffer

| pH - 7.5
NaOH 2.0 gnms
Boric Acid 18.6 gms
Ho0 dist, 1l liter
Gel Buffer

pH - 8.65

Tris 9.196 gms
citric Acid 1.05 gus
Hy0 dist 1 1liter

Whatman 3 MM inserts 5x7 mm. for taking s2rum samples.

Staining -
O-dianisidine or orthotoluidine or benzidine.




Determination of Haptoglobin Groups in Serum

1. . Preparation of Plate

A 9" x 6" glass plate is made into a mould by sticking
two layers of +" wide glass strips around the perimeéér of
the upper surface with M.S.4 silicone grease.

2. Buffers,

Tanks pH 7.9

Sodium hydroxide 2.0 gns,
Boric Acid 18.6 gms.
Distilled Water 1l 1litre

Gel  pH 8.65

Tris 9.196 gms,
Citric Acid 1.05 gms.

Distilled Water 1 litre

3. Preparation of Gel

180 ml of gel buffer is placed in a 1 litre conical flask,

and to this is added an appropriate quantity of hydrolysed

starch (Connaught Laboratories). The quantity 1s determine:

by the amount quoted on the label of the particular batch
of starch being used., It is usually between 10 and 12 gms
per 100 ml. This mixtu;e is heated over a hunsen with |
continual shaking. It will become thick and agltation is
egsential at this point. Subsequently it will become clear
and_then thinner when boiling will commerice. After very
brief boiling, a few seconds, remove from the heat and

continue agitation by shaking.

2e

De-gassing 1s effected by connecting the conical flask
to a water pump until the mixture bolls and becomes quite

clear and bubble-free, It is then poured into the mould

which has been made as described in Section 1. This mould

should be placed on a level surface or a levelling table
prior to pouring the starch gel into it,

The mixture is allowed to cool to room temperature and
cover of P.V.C. sheet then put over it.
4,  Samples

Blood samples are centrifuged and the serum obtained.,
A small quantity of haemoglobin "A" must be added to these.
If lysis has cccurred, sufficient haeuoglobin‘may be present
already. The colour of the sample of serum should be deep
pink with haemoglobin.

5. Application of Samples

The P,V.C. cover is removed from the gel and a straight
edge, such as ruler, placed across the gel parallel to one
of the short sides, 23"  from the cathode end. A 7 mm wids
plece of razor blade is then inserted vertically into the
gel towards the top of the plate. A piece of 3 mm Whatmar
filter paper approximately 5 x 7 mms is soaked in the serum
cample, This vis then inserted vertically down the side
of the piece of razor blade s0 that 1t enters the gel. Th-
razor blade 1s then withdrawn and a short distance away the

rext slot is made 1In the gel and the next sample inserted.
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Using these sample sizes the gap between samples should be
about ¥ cm. When the plate has been filled with samples in
this manner it can be transferred to the appropriate tank
or tanks.
6. The Run

The gel is connected to the tanks, which have been
filled with tank buffer, by means of 6 thicknesses of 3 MM
filter paper running the full width of the gel. These should
overlap the gel by approximately 1 cm. The P,V.C. cover is
replaced over the gel, The power pack, connected to the ta:iks

is then switched on and adjusted to a constant voltage of 170 vol*s,.

i

2]

his is the correct voltage when running in a cold room at

¥
C

400. If the run is being made at room temperature, the
voltage should be approximately 120 volts., The run is over-
night for 15 - 17 hours.

Te Developing the Gel.

The gel is removed from the tanks and the cover iz
also removed., The fllter paper inserts are removed from
the gel and one layer of the glass edglng also removed,
With the aid of a knife or wire the gel is sliced horizont=llr
from the anode to the cathode end, using the szingle thickns;:
of glass edging as a gulde. A piece qf filter paper 1is
lald over the surface or the sliced gel and gently easing
up one end, the upper half of the gel is removed adhering

to the filter paper.

N

- VE

b

The lower half of the gel 1s then stained with Ortho-
dianisidine in alcohol acidified with acetic acid, followed
by 2% hydrogen peroxide. The bands of haemoglobin and
haptéglobin/haemoglobin complex are sfained greeni&ﬁ/brown.
The gel may be hardened for storage in Alcohol/Acetic/WateT
in the ratio 50 : 10 : 4o,

8. A Pinal Note

Always record the order in which the samples are placed
in the gel. On developing the gel always put the results
in the same note-book straight away. These regults can

then be transferred to the blood sheet on the file,
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PREPARATION OF AN AGAR GEL FOR

IMMUNOELECTROPHORESIS

Materials Required:

Shandon micro-I.E,A, slide holder

Polythene tape

Eight 3" x 1" glass slides

2% Ionagar gel (stock)

Appropriate buffer
Method .

Take eight 3" x 1" glass slides and make sure they all
fit into the slide holder. (Slides with unfinished edges
are generally too big). Remove slides and mark the
appropriate G- number on them with a diamond. Check that
there is polythene tape on the back of the slide holder

covering the 8 holes. Fill these holes to just over the

being careful not to get any air trapped under them. Wipe
off excess water, and, after checking with a spirit level
place on levelling table.,

Welgh out 25 grams of stock 2% Ion agar and mix with
25 mls of appropriate buffer giving a final concentration
of a 1% gel. Heat slowly over a bunsen and bring slowly to

the boll with continuous agitation. Make sure that all the

SN

¢old running water,

moist chamber.

Ty SR R T e
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lumps of gel have dissolved, remove from flame and cool under

Allow temperature to drop to 45°C.,

rapidly pour onto the slides and manipulate gel so that it

evenly covers the slide holder. Allow to set and store in

-
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System Serum cholinesterase -
Method Starch gel electrophoresis

Tank or bridge huffer

Sodium hydroxide M
Citric acid 0.41M
pH 6

Diluted 1 in 8 for use.

Gel buffer

Succinic acid 0.01M
Tris 0.0184M
pH 6
Sample
Serum on Whatman No.l inserts.

Conditions of run

30 ma. (constant current) for 17 hours., )

Detection

Reaction mixture:

0.2M Phosphate buffer, pH 7.1 100 mi,
1%  <.-naphthyl acetate in 50% 2 ml,

aqueous acetone
Fast red TR salt 20 mgm,
Four over sliced gel and develop at room tempsarature

for 2 hours.
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Interpretation

f'requencies

"FPaferences

o

Harris, H., D.A. Hopkinson, Robson, E, and Whittaker,

Ann. Hum. Genet., Lond. (1963), 26, 359,
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Improved Methud for Haptoglobin typing of Bloodstaing

Eqguipment
Shandon Slide Tray

Shandon Kohn Tanks

Power Pack O - 60 MA minimum

Shandon Gel Pattern cutter
Materials

2% Ionagar in water

Hirschfeld gel buffer (1) (2) - made up double strength. §

Hirschfeld tank buffer (1) (2) |

Anti Haptoglobin serum - Dutch Red Cfoss. Amsterdam,

-~

Preparation of gel

Mix 20 grams of 2% Ionagar in water with 20 mls of
gel buffer, melt, cool to 50°C and pour over slide tray
containing 8 slides. » |

' When set cut the antigén slots to the pattern
as shown in fig. 1. Do not cut antiserum troughs until

AFTER the first electrophoretic separation.

& 1M
#o mm 2 =
— 1 < lmm
) [
5
Mm
fa — T
e ]
¥
T6 mm

Figure 1

e st

Cut out enough stain material té f111 slot and

soak in gel buffer for 10 minutes prior to insertion into
the gel,

Electrophoresis (1)

160V (7V/em.) with current 48 Ma.'(constant) for 4

JIEs
to 43 hours at room temperature. Use gel contact troughs
filled with 2% Ionagaer in tank buffer,

Cut antiserum troughs with Shandon gel cutter and

remgve waste gel, Fili troughs with anti serum

Electrophoresis (2)

At right angles to direction of first g

in Figure 2.

+ ——

Figure(2) » '
. - Electrournresig

Tray + Slides | ‘ < )

et
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Electrophoresis (2)
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3.

160 V (7V/cm) with constant current 22Ma. for 1 hour

at room temperature. Use spontex bridges held in place with

a glass plate,

Washing

Place tray in large dish containing 1 M. sodium
chloride solution and leave overnight. Place in distilled
water for 4 hour before drying.

Remove individual slides, cover with wet Whatman No., 1

and dry-at 56°C for i hour.

St aining

Stain with Amido Black, differentiate in alcohol/aceti

wash.
Time for complete typing - 24 hours.
B.G.D. Wraxall,
Met. Polic: Laboratory
<, Richbell Plsce,
Holborn,
London, J4.C. 1.

Nature 211, 5051 (L96C.

1) Hirschfeld, J. Se. Tools 7, 2 (1960)
) Culliford B.J. & Wraxall B.G.D.
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{ y Rh - Dry Blood

/ 10,

Cut (5) samples of stain from cloth $" to 1/8",

Place in miniature t.t.
Add 1 drop appropriate anti-serum to each,

3 C Cw D E

Add 3 drops saline to each.

Cap test tubes - incubate overnight at 37°C.

Wash each 10x in saline.
aspirate saline - add new saline,

Finally draw off excess fluid - add 2 full drops of

saline,

Elute at 60°C - 30 minutes

Add appropriate¥* test celig . cever and incubate af

37° - 1% nours.

Add 1 large drop 30% bovine albumin, Let drop slide

down side of tube forming lager between cells and saliz=,

Reincubate % hour at 37°%,

Read drops under microscope for agglutinotion,

*Appropriate test cells - blood from person having anti @ = -

For C use

Ri1Ry; person
D use. R2Rg
e use rr

Cw has to be found,
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System Ge Groups
Method Agar Gel Immunoelectrophoresis

Tank or Bridge Buffer - Hirschfeld.

Diethyl Barbituric Acid 2.76 gm -
Sodium Veronal 17.52 gm
Calcium Lactate 0.768 gm
Distilled Water 2.1

pH 8.6

Gel Buffer

Diethyl Barbituric Acid 1.106 gm
Sodium Veronal 7.0o6ﬁgm
Calicum Lactabe 1.024 gn
Distilled Water 21 en

pH 8.6

1% agar in gel buffer
Poured on microscope slides in layer l-2mm thick.,
Serum pipetted into wells punched in gel,

Jonditions of run

Electrophoresis:

6-7 V./cm for 2 hours at room temparature,
Immunodiffusion:
Gel trough filled with immune serun.

Humidity chamber for 24 hours.

Detection
Precipitates can be viewed directly when illuminated

in oblique’iight against a dark background. y
Stain: Amido Black or Ponceau S.

Interpretation

/\>\ o M

N2
Ge 1-1

Ge 2-1 - — N

Ge 2=2 q,_‘.--—--.‘,‘\
Frequencies

Ge 1-1 549

Ge 2-1 39%

Ge 2.2 7%

Genes Ge* GeY g% Very rare

Leferences

HAirschfeld, J. et al. Nature, Lond. 185: 931932 (19

Hirschfeld, J. Thesis., Progr. Allergy 6: 155-186 (1
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Lahem Aderryiate kinase

PO

i-thod Starch gel electrophoresis

Taolt or Bridge Buffer '

Cacdt or Bridge Buffer g6, | g o:dz/wq& ,’/J B 7oO
Gitric Acid  O.41M aﬁ.dohkffe ’

Adjusted to pH 7 with sodium hydroxide

sooo o ~atfter
Fistidire  0.005M  0.79 gm./Z,Aq. deat—.
sdjusted to pH 7 with sodium hydroxide
YLt ig Red cell lysates on Whatman No. 3 inserts,.

e et e

Sorditions of run

10V./cm for 4 hours at'room temperature, using metal
conling plates with circulating tap water.
Letection

The gel was sliced and covered with a 0.75% agar

solution at U45°C, made in:

10 ml 0.1M Tris buffer, pd 8.0, containing;
18 mgm Glucose 10 mM
40 mgm Magnesium Chloride 20 mM

4.& mem Adenosine diphosphate 1.0 mM

3.1 mgm Wicotinamide adenine dinucleotide phosphate 0.4 mM
1 mg (} pinch)Phenazine methosulphate 0.012%

1. mg (% pincH>Tetrazolium salt MTT 0.012%

1l drop Glucose ~-O- Phosphate dehydrogenase 0.04 units/ml
1 drop Hexokinase 0.08 units/ml

Agar overlsy was allowed to set and incubated at

37°% for 2 hours.

o . . L e S el

o g

i’f),

2

Sites of Adenylate Kinase activity stained up blue.

Interpretation -

AK 2

Frequencies

AK 1
AK 2 -1
AK 2

Feferences

Fildes, R.A. snd Harris, H

Very rare

R

L]

Nature, 209, 262 (1966
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APPENDIX D

PRECIPITIN REACTION

L otion

- o 1l 2 oot s

This reaction enables the species origin of blood and
o v body fluids to be determined.

~ series of specific antisera are reacted with extracts
waterial under examination and the formation of a
n:=2lbitate indicates the site of an antigen and body reactiois.

A gel electrophoretic method is used in this laboratory.
W two reactants are placed in two wells punched in the gel
rlaced close together along the line of electrophoretic
movem2nt, the blood extract in the cathodic well and the anti-
cerum in the anodic well., The antigens in the blood extract
are serum albumin and CD(: and P globulins whereas the
antl-bodies in the anti-serum are in the 7{’ globulins.
Under the conditions employéd, when the electrophoresis is
partormed, the movement of the 7{’ -globulins 1s toward
the cathode, all other proteins move towards the anode. When
appropriate reactans meet in the area betWéen the wells a
precipitate is formed.

BNTI- Sera

AVTI Rhomad/ | o - . @
n Cow . O _ | o
0w PG @) '; - o

& o AhBulivs o @ B glosolms

> < .
A0 DL AnTE0d 105 AT ens CA‘T‘O‘{Q
CAAWTﬁS:éLu“) Cﬁyoo{'ex710£i)

Blood exrenc

2e
wngzrubus and Reagents
SMETer solutlons (Hirschfeld)
Tank buffer
Sodium barbiturste (Veronal) 17.52 g
Dlethyl btaruviburic acid 2.76 g
GCal~ium lactate .77 g
Ligtilied water | 2000 g
pH 8.6
Gel Burller
Sodium varbiturate (Veronal) 1h.012 ¢
Diethyl barbituric acid | 2.76 g
Calcium lactate 2.05 &
Distilled water ' 2000 g
pH 8.6

Blectrophoresis

Tank

1.

Make bridges from 3 mm Whatman paper approx. 113" x 3 2/4M

folded in half longitudinally.

Add tank buffer until troughs are three quarters
full and level. Levelling is achieved by tilting
the tank towards the back until the buffer in all
sections flows together and then lowering the
tank level again.

Add minute amount of merthiolate (fungicide) to

each trough. (Also known as Thicmersal).
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Plates
3" x 2" or 3" x 1" glass microscope slides.
1. Clean with RBS 25 (detergent). .
2. Rinse and polish dry.
3e Number slide wilth glass marking ink in upper right

hand cornsr. This should be consecutive with the

previous plate,

2% stock

Ion agar 10 g
Distilled water 500 ml
e Mix.in cold then bring to boll stirring constantly.
Ensure that all crystals are dissolved.
2 Pour into sandwich boxes and store in refrigerator,
0.2% coating
2% stonk 10 g
Distilled water 100 ml
Hean and stir until homogeneous mixture obtaines.
1% Gsl
2% stock 50 g
Gel buffer 50 ml
1. Heat and stir until homogeneous mixture obtained.
2 Pour 7 ml quantlties into sterilised test tubes.

3.1 Allow to cool and store corked tubes in racks.

Poemiaw gy . . uewa e

e et i s, o

ﬁ,ﬂ.v.
)

4,

Stain (Amido black)

Naphthalene black 10 B 0.1 g
Methyl alcchol 50 ml *
Glacial acetic acid 10 ml
Distilled water 50 ml

Filter stain after making up.

Wash solution

Methyl alcohol 1000 ml
Glacial acetic scid 200 ml
Distilled water 1000 ml

When wash solution becomes discoloured clean by mixing
with activated charcoal, (15 - 20 g charcoal/2 1itres wagh
solution), and filtering the mixture. Discard charcnal

residue,

Mathod

1. Melt appropriate quantity of 0.2% agar on water bath,

Z.  Coat top surface of plate 3" x 2" or 3" x 1" vy brushic
on 1lightly with sof't haired brush. Wipe adges with
tissue and allow coating to set. Normally ti:e pre-
paration of the plates as far as this iz doune in bulk
and they are stored ready numbered and coated. Allow
to dry.

3. Melt 7 ml 1% gel (lonagar) in gel burfer. (ure witer

bath and loosen the cork).
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»

Place coated plate on horizontal surface with plate
number in top right, and pour the melted contents

of the test tube onto top surfase of plate. -
Cover with a moisture chamber (sasndwich hox top) and
allow to cool,

Place plate on plastic holder, adjust punch over plate
aﬁd depress punch.

Remove plugs of agar from each hole by means of vacuum
pipette,.

Prepare an extract of the blood stained materiazl by
adding 1 drop of 50% gel buffer to small quantity or

et A I - e
with a glass rod.

fu

{ . -
material in o "Lister" tube and pro

F

With bloodstained material the extract should appear
pale "straw" colour, if too strong dilute with 50%
buffer.

L -

oy meais of a fine pipette £ill thres right hard Loler
of a bank of six wlth extract (see diagram.).

F1ll three 1ez+= hand holes with appropriate avniaer:,
le2e, Anti human + two controls (eee disgrem). Bash

bank of gir hclepn repressats a single fesermizatic,

Invert slide cnbo tank bridges. The irnveried simberp

hould appear_af tho bottom right huid side o Ehe blas

4]

'The stain extract Telng nearest to the -ve pole znd ths

antisera nearest to the +ve pole. If inverted the

wrong way the reactants will be driven wert, ot

together.,

Lo

1, e R S 5 B it 2

)

%

3

(S
*

Switch on power pack 100V - 150 v and run for 10-00
minutes.

Read plate tiwh the aid of a bench lamp. A fine
line of white precipitate in:the area between two
holes of & pair indicates a positive reactibn.

Record result in rrecipitin hook: -

Date of run Signatbure

(age No, M/126/66

Anti human
Antl cat

Anti dog

Auntl human
Anti cat

Anti dog

15.

12-8-66 Brian Smich

Jacket Jacket Trousers Shirt
+ve +ve +ve +ve
-ve ~-ve -ve -ve
~-ve -ve ~-ve -va

Case lNo: R/196/66 Case No. R/112/66

Skirt Skirt

inside Outside Knlckers Skirt
-ve +ve +ve +ve
-ve -Vve ~-Ve -VQ
-Ve -ve -ve -l

Place plate in saline (physiological or molar if spe2d s

necessary) merthiolate (fungicide) for 24 hours. Saline
removes excess proteins on plate those not involved in

the reaction.
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16,

7.

19.
20.

=
197
—t

Y
%

Trangfer to distilled water bath containing 0.01%
merthiolate for not less than 2 hours (24 hours is
recommended).

Remove plate from.water, cover surface of gel with
riece of damp No, 50 or 54 Whatman filter paper and
leave overnight to dry,

Asmove paper, wash plate under running tap while
geritly rubbing gel surfacelwith fingers to loocsen
fragments of adherent paper.

Stain in amido black for ten minutes.

Transfer to wash solution; examine periodically and
remove when background is clear and precipitin bands
are clearly stained deep blue/black,

Allow plates to 4Ary.

Store in cabinet in electrophoresis section on 4th floor.

g

o

8.

DTAGRAM SHOWING LAYOUT OF PRECIPITIN PLATE

(Actual Size)

S : ;
o ©° < Lo ) ¢ O

o 9 o o e 9 i
i ) c © ¢ O o O
e o (=2 ) o © o o
© o o [GEEES! o 0O
@ (R < @ 5 o Q

DTAGRAM SHOWING STNCLE BANK OF SIX HOLES
(Much Enlarged)

26D human serum QZ) :) Extract of

O

Anbi cow serunm

(control) Extract of
Antd sheep/goat serum C:) O Ex&raét of

(control)

stain

atain

stain
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FLUORESCENCE MICROSCOPE METHOD

FOR DETECTION OF SPERMATOZOA

Reagents
1. Buffer solution.

Mix 1/15M. KHoPO, and 1/15M. Na HPO4 to give a

2
solution of pH 6.0 approximately.
2, Acridine Orange solution
0.01% in buffer solution (1).

3. Differentiating solutlon.

Aqueous 0.1M CaCl,.

Methaod

Ai£ dry and heat fix slides in usual way.

2. Place in A.0. solution for 4 minutes.

3. Drain briefly onto filter paper and pass into
buffer solution fer 1 minute.

4, Drain onto filter paper and pass into differentiating
solution for 3 minutes,

5 Rinse in buffer zolution and mount in this liquid
under a coverslip.

6. Examine under fluorescence microscope using X40

objective,

Toitem Haptoglobins

Method Starch gel electrophoresis
@( } TezKk or Bridge Buffer
’ Boric Acid 0.3 M 12,6 Gm

Sodium hydroxide 0.5 M 3.0 g Liéj@%

O PTG )

vl Buffer

Tris 0,076 M 9.43¢ 07«“
- Citric Acid 0.005 M 10§ gm /,Z; f[/"
pH 8.65

Sample
‘. Blood serum on Whaéman 3 MM inserts,

Jcnditions of run

130V for 17 hours at room temperature.,

,: } or 170V for 17 hours at i4°¢,

Detection _’gsyum or %4;(‘;‘,,_ |

Reaction mixture: - 0-disnisidine in 50/50 Ethyl Alcohol(QSJ¥Q

. - Glacial acetic acid solution, (Knife point of O-dianisidine

in about 20 ml of AlcoHol/acetic acid solution), - and,

2% Hydrogen peroxide solution.

C Gel 1s sliced in half and lower half, floodedbwith

O-dianisidine solution, followed by 2% Hydrogen peroxide

solution.
C Results develop at room temperature.

(3
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2. ;
o } Preparation of a Starch Cel
’}\ '.:"
Interpretation | ‘f
i Materials Required
- | +
! _ One 9" x 6" Glass Plate |
-1 g EH _ 5 ’ b ) |
' f . ’ Four 9" x §" Glass strips ‘
- 1M T :
? l e s e __.‘ ' . ﬁ. @ D, . FOU.I' _:21_11 x _l]i_n Glass StripS ‘
2-1 . | B3 g @ . : - \
— I . ' : ) MS4 silicone grease
- G RTER : T
2 2 Coe H fmgﬁ : e T e " Starch - Hydrolysed
2-1¢. natl |
e ‘ : B Buffer
Johnson .. ,’“H ” | o
0 | ) O Method
1 Free Hp ! Lightly grease 4 glass strips with silicone grease
! ‘ § and stick to glass plate forming 23 mm deep mould, Lightly
Freguencies f@; J grease other strips and place on %op of Previcus strips
- 10% N
1 1 ¢ ; forming‘% cm deep mould, Enough grease should be used to
2 - 1 6% f
< 20F i make a watertight mould only, special attention being given
2~ 2 32% |
;@E to the corners.
o) 2.7% ?
7% Weigh out accurately the amount of Hydrolysed starch
2-1M less than 3% (As high as 10% in Negroe
' populgtibngf e > ; (as stipulated on the bottle) required for 180 mls. of
2-1¢C & buffer., The amount needed varies from batch to batch but
Very rare
Johnsonig Y always use 190 mls of buffer for a 9" x 6" plate.
References ) ‘ | _i Measure 180 mls of the appropriate buffer (P.G.M., Ho.
1.  Smithies, O. Biochem. J. 61, 629 (1955) < etc. as found in the bottles stored in the coldroom) and ms:-
2.  Smithies, 0. MNature 175, 307 (1955) : - with the starch in a 1 litre conical flask. Heat gently o<
3. Smithies, 0.& Walker, M.F. Wature 176, 1265 (1955) A a bunsen, using a cloth wrapped around the neck of the flac-.
4. Poulik, M.D.  Wature 180, 1477 (1957) 1 ﬁ_ﬁx~ continuously swirling the liquid throughout the whole heat: . |
. (ﬁ J process. 1
THIS IS IMPORTANT OR YOU WILL END UP WITH BURNT STARCH, ’1%,
O '

P After about 2 minutes the gel will thicken (keep the

e e T R STy

B Lot S (L PO PRt Y S YL S———




The Preservatlon of Starch Gels

2.
- Flood the gels with a solution of alcohol acetic wash.
-
gel moving) and then thin out as 1t boils. When it is v valning 5% Glycerol.
gently boiling remove from heat, continue swirling for one Diffusion is as follows:
minute and apply vacuum by means of a water pump. When the . Us5% alcohol .
gel has finished frothing remove vacuum and pour gel into Lo% water
mould, The bench is sufficlently level so a levelling 10% acetic acid
table is 'not required, g 5% glycerol
Allow gel to solidify then cover with P.V.C. sheet. ' : In this dissolve 0,54 sodium azide. The gels are allowed
to soak in this for 24 hours. The wash solution is poured
£ of'fy the gels placed on a siliconed glass sheet and covered
with a hardened filter paper, the edges of which should
overlap the gel and should be weighted down on to the
e ! siliconed plate. Left at room temperature for a few day,
the gel driesiéown to a thin pliable film ﬁhiéh can be peeled
rrom the siliconed plate and sealed between pieces of
& volythene film.
The same method can be used for drying agar gels into
§ pliable films. In this instance the gels are placed on . .the
i@‘ giliconed plate without covering.
{
ii
} W
O
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System Red cell phosphogluconate dehydrogenase,
Method Starch gel electrophoresis,

Tank or Bridge buffer

Phosphate buffer 0.01M pH 7.0

Gel bhuffer

As for tank buffer.

Sample
Red cell lysate on Whatman NO. 17 filter paper

inserts,

Conditions‘of run

10V./em.  for 4 hours using cooling platecs.
Detection

Agar overlay method:

Agar 100 mgm

0.1M Tris buffer at pH 8.0 10 ml

N.A.D.P. 2 mgm

Sodium - 6 ~ phosphogluconate 10 mgm

Phenazine methosulphate 0.4 mgm

Tetrazonium salt !'MTT! 2.0 mgnm

Pour over sliced starch gel at 45°C and incubate at

379 for 1 hour.

&

3

2.
Interpretation
-+~
w27z, A e A
wm < B
Frequencies o
. r ]
A band only 140/150
A + B hand 10/150 L
B band only Very rare (not yet,found)
References

Fildes R.A, and Parr C.W., Nature 200, 890 (1963)

. - BRSPS,
RS SI, £R e s . v g
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/ Thin-layer starch gel method for Enzyme Typing of Bloodstains

B.G.,D., Wraxall & Bryan J. Culliford

Metropolitan Police Forensic Science Laboratory, London

Introduction

The basic method of starch gel electrophoresis, developed
by Smithies (Smithies, 1955), has been used in both routine and
regearch establishments for the determination of various protein
and enzyme allelomorphs. With appropriate modifications of buffers
it is used successfully in this laboratory for the determination
of protein and enzyme types. However, the quantity of bloodstajuﬁiv
material available for enzymé type determinations is often very
.,ﬁﬁgfl and in such cases the original method of Smithies is
inadequate. The difficulty has been overcome by the development
of & micro-technigue requiring & minimal quantity of blood or
bloodstained material,

The method using this micro-technlque for the determinaticn
of TPhosphoglucomutase (PGM) types in bloodstains (Culliford, 19,
it “described below,
Materials
Ae Two glcuz plates 22 cm. x 15 cme. x 3-6 mm. thick.
k. Two glass strips 22 cm. X 5 mm. x 1 mm. thick.
Ge Two glass strips 14 ecm. x 5 mm. x 1 mm. thick.
L. Two glass strips 22 cm. X 5 mm. x 3 mm, thick.
L.  Four glass strips 14 cm. x 5 mm. x 3 mm. thick.
. Two foam plastic (Spentex) buffer bridges 14 cm. wide to 1.

the tank being used.

O

2.

Hydrolysed starch, buffers, etc. Shandon Kohn tanks and
Vokam power pesks were used.
Method

The glass strips B & C are lightly greased with M.S..4 cllicone
grease and stuck by means of the grease around the perimeter of one
of the glass plates A to form a shallow mould .l mm. thick. The reguirsd
amount of hydrolysed starch (as recommended by the manufacturers
for the particular batch) 1s added to 50 mls. of gel Dbuffer.
The starch and buffer are then heated until boiling, degreased urdnge
& vacuum pump and poured into the mould at one end. By drawing
a bevelled perspex starch-gel scraper (Shandon Scientific Co.)

across the mould resting on +the glass strips B, excess gel is
removed. The purpose of this operation is to producc and even
layer of starch gel 1 mm. thick.k This can be done only by starti. .
wlth an excess and proceeding as described., If a simple straigh-
edge is used in place of the suggested gel scraper a thicker ursver
gel 1s produced. All the failures so far recorded from people
starting to use this technique have been due to a gel that is t+o .
thick. One millimeter should be considered a maximum not a mi iy »
thickness. |

The origin is placed one third of the length of the plate
7-8 cm.) from the cathode. Slots approximately 1 cm. long are :i.-
in the gel using pieces of razor blade broken to this length; ¢t
ingerts for lysates are bPleces of cotton thread of the same len:,
When dealing with crusty bloodstains or stains on solid object~
such as glass or metal, a piece of thread is soaked in gel buls.:

and the stain swabbed from the surface, Iﬂ the case of bloodst.ii -
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3.
garments a thread is carefully removed and allowed to soak in gel
tuffer for flve minutes prior to insertion into the gel. 1In the
case of weak bloodstains or stains on thin material several threads
ftoould be used., .

The spontex bridges are placed across the ends of the rlate
over-lapping the gel by about 2 cm. and are held in contact with
the gel by the second glass plate A.

Electrophoresis is carried out for 17 - 20 hours at 2° - 4°© C,
ucing a voltage of 100 v. (4 V/cm. across the gel). This should
produce a current of 8 ma. for a gel 1 mm. thick; if the current
ror a 22 cm. x 14 cm. gel is higher than 10 ma. that indicates that
the gel is too thick.

Cn completion of elactrcphoresisc the two glass strips D, and
two of the glass strips E, are greased and placed on top of the
ririps B & C respectively. The remaining two glass strips, E, are
used to block off an area running from the origin to 3 cms. from
arode.  The reaction mixture is prepared (Culliford, 1968), and
roured onto the starch gel surface between the inner glass strips;
Fiere 1s no need to slice the gel horizontally as in the method
i=wsribed by Smithies (1955) or Hopkinson (Hopkinson & Harris 1965).
whe gel 1s covered with the second glass plate (A) and incubated
in the dark at 379C for 1 - 2 hours. The zones of PGM activity
nelaar as distinct blue bands.

This method has been successtully applied to the determination
NI PGM types and to Adenylate Kinose types, (Culliford & Wraxall,
5o te published). The determination of Haptoglobin types in serum

-

i

6

(«;

&3

has se far, however, not been successful.

This 1s now the routine method for enzyme type determination

in this laboratory.

References

Culliford, B.J., 1968, J. For. Sci. Soc., 7, N.3.
Hopkinson, D.A., & Harris, H., 1965, Nature, 208, L410-412,
Sfmithies, O., 1955, Biochem J., 61, 629-641,




Complete ABO - MN
Typing - whole blood

Absorption - elution method. (whole blood)

l. 2 drops blood in centrifuge tube.
2. add saline (normal) to 3/4 full.
3. Spin at 3000 rpm 5 minutes.

4,

. aspirate super natant

5. add saline to 3/4, spin, aspirate repeat third time

thus threse washings.

b. Set up acetate sheet as indicated.

Use following serum types on drop in each space

verticelly. Abscissa serum types added horizontally

one dron each.

AM BN ON OHN A2M Onz Test Sample

Pl - - - 4 4

4 - - - - 3

4 I - - 4 L

- 4 - - - L

- 2 4 4 3 -

b - - 4 4 b

4 - - Y h

- 3 - -

- n - -

Procedure is same as in thread technique.

AB M

Example 1is

Dr. Alexander .Joneph's

hlood,

WEELET

&

3

™

T S ettt N
£3

Rh

- Whole Blood - . —

Set up small blood sample test tubes (+" diam.) in

rack as per diagram.

L1 2 3 4% 5
o
Rh - o o © °
Rh+ o) o o - e
) o Cw D E
l. Add anti serum ¢ to row 1.

Add anti serum C to row 2 ~>» etc.

3. Incubate at 37°C for 1 hour.

L, Remove all tubes except D.

5. D incubates 13 hours, then add 30% albumin - 1 drop.

6. C- incubates 2 hours.

7. After incubation add about 3" saline to all tubes.

8. Look for agglutination at bottom of tubes.

9. Chrek. with microscope - after picking up 1 drop of each
“on slide,

10. Examine all test Bamples.
Sample: Dr. Alexander Joseph's blood.
1 2 3 4 5 Interpretation:

Test - + - - - CDe = R Ry+
Rh- - - - - -
Rh+ + + + + +




ceaido Cholinesterase Determination of Dibucaine Number.,

[

(The degree of inhibition of dibucaine on the hydrolyses
GE bengzoil choline chloride solution by serum cholinesterase
s.anr gtandard conditions and expressed as % is termed

Lit dibucalns number of the serum source of the enzyms,)

Fationale:

tholilvesterase and psuedo - cholinesterase are normsally
Ly ths body. The former is found in r b ¢ 8, the latter

in blood sarum,.

The genetic typses of individuals for psuedo cholinesterase

reflect modifications of the enzyme molecule.

Detection of types is based on dibucaine inhibition

/ of activity of the enzyne in comparison with an uninhibited
reaction,

Measurement is on log scale because we are interested

in ghsorbance. This 1s true for all snzyme reactions.

e o
RANECELTF

T e T T,

Syanem Serum cholinesterase.
Co Mehod Agar gel diffusion

; Tris 0.1M , ;

; Adjusted to pH 7.4 with hydrochloric acid.

A ek -

| Iwo plates set up:

(1) sontrol f

P' DIFCO Special Agar Noble 1.5%

g Gel Buffer - ;

| (22) Inhibitor | '

?* As control plus 10~ "M R02-0683

g o (Dimethyl Carbamate of 2 hydroxy - 5 Phenyl

j Benzyl Trimethyl Ammonium Bromide)

g ‘ Serum diluted with gel buffer; diluted 1 in

§ & for inhibitor rlate and 1 in 32 for control. Samples

L pipetted into wells cut in'gel.

{ - Londitions of run

E ‘ ’ Incubate at 37°% for 17 hours.

o letection | ' | .
Reaction mixture:
0.2M Phosphate buffer, pH 7.1 100 ml.

o 1% o ~naphthyl acetate in SO%vaqueous acetoﬁe
Fast red TR salt 20 mgnm

(3“ Pour ovér sliced gel and develope aﬁ room

(‘ } temperature for 2 hours. | : | é

R U

§ U P

;i(! . o LR e S R -

| | ST bk

: - - e ] e

RS Yty
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ITRAibitor

( Control _Plate

plate

Frequencies '
! Usual type | 96%

i Intermediate type Ut

- Atypical type

¢ References

- 1., Harris, H., Robson,

5, Lehmann, H., Davies, D., Med.

1 in 2500

) M)
E.B., The Lancet, Aug. 3rd, 1963, PiZe =l

Science and the Law, Vole & "o

2

usual type

Intermediate type

atypical type

<
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Haptoglobins
Method Starch gel electrophoresis

vk or Bridge Buffer

Boric Acid 0.3 M
Sodium hydroxide 0.5 M
PH 7.9
43l Buffer
Tris 0.076 M
Citric Acid 0.005 M

pH 8.65
Sample ‘
Bloodﬂéérum on Whatman 3 MM inserts.

Conditions of run

Detection -

130V for 17 hours at room temperature,

or L70V tor 17 hours at 4%,

SR om - ov Compiliie

126 ?m\
A0 ﬁ"*\ }I;ZZ«’L

q.13¢ Jhw

2 ae
Lo /L

Reaction mixture: - O-dianisidine in 50/50 Ethyl Alcohol(q{;%D

~ Glacial acetic acid solution. (Knife point of O-dianisidine

in about 20 ml of Alcohol/acetic acid solution),

2% Hydrogen peroxide solution.

- and,

Gel is sliced in half and lower half, flooded with

O-dianisidine solution, followed by 2% Hydrogen peroxide

solution.

Results develop at room temperature,
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Interpretation _—
1-1 ]
e-1M . r8
CHE S S L1
2 - 2 e | ; )
e-1¢_ 1 ngn @m )
Johnson ... 1l "! (2
0 B
j T flRee ”b
Fregtencies E
1-1 10%
2 -1 56%
2 -2 32%
0 2.7%
2~-1M less than 1% (As high as 10% in Negroe

populations)

2 -1¢ )]
‘> Very rare
Johnson '

Raferences

l.  Smithies, 0. Biochem. J. 61, 629 (1955)
Ze Smithies, 0. WNature 175, 307 (1955)

3e Smithieg, 0.& Walker, M.F.

%.  Poulik, M.D. Nature 180, 1477 (1957)

Nature 176, 1205 (1955)
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System Haemcglobin | ( .3
Method Cellulose Acetate Paper Electrophoresis. O Interpretation |
: 3
(11)  Kohn ‘ A/S @ i
Tanker or Bridge buffer 0 ~"A/D : ﬁ S :
M "A/C e e --—<---u-.@..,,. . E~
Tris 12.6 gm D e g .
E.D.T.A. 1.25 gm & Toos/s T n S
Boric Acid 0.95 gm s/c : ﬁ a .
Distilled water 500 ml ) |
pH 9.1 ¢ Frequencies
Cathodic ' A Normai
: Sodium diethylbarbiturate 2.57 gm | +F All children and Thalassaemics
Diethylbarbituric Acid 0.46 gm :‘e j AS and 88 10% - 15% Negroes
Distilled water 500 ml AC and CC 3% Negroes
pH 8.6 | ‘ D
; - e Very rare
Cellulose Acetate Paper buffer E
Cathodic and Anodic buffers are mixed in equal
proportions,
campie . Felarences
Red cell lysate painted on buffered cellulose acetate 1. Lehmann, H. and Asor. ;4 ‘
strip in this band. Pathologistg,Iéroédéﬁéet[ri\}g,Agsjszso%gresisg%ig; ), Mas
Conditions of run ‘ e Culliford, B.J., Journal of the Forensic Science Soc
Q Vol. 4, No. 3, March, 196.4, T
Kohn system: 150V. to 200V, for 1 to 1% hours at 4 C. | 3. Granem, 7.5. and Gras |
fetection | ? of C.}lj..n. Path, Vgil.n’?)g;wﬁo.ﬂge glg$r?igz613gournml
Staining with Ponceau S, | 1({ 3, 4. Kohn, J,  Shandon, Instrument Applications, NO. 11 (19




t
Improved Method for Haptoglobin typing of Bloodstains 5
= 4 . .
Lo
Lquipment . L o : J Cut out enough stain material to £111 slot and
Shandon Slide Tray - ~r’~4 - ' soak in gel buffer for 10 minutes prior to insertion into
Shandon Kohn Tanks S 7"‘. . N the gel,
Power Pack O - 60 MA minimum | ' o ElectrOphoreSis (1)
o ' 160V (7v/cm.
Shandon Gel Pattern cutter L o , | | 1 (7TV/cm.) with current 48 Ma. (constant) for 4
Materisls 1 EF to 4% hours at room temperature. Use ge °oNtact troughs
o% Ionagar in water o o ::fq o | ; filled with 2% Tenagar in tank buffer,
. N 2 .
Hirschfeld gel buffer (1) (2) - made up double strength. / vut antiserum troughs with Shandon gel cutter and
Hirschfeld tank buffer (1) (2) : © | é? remove waste gel, F111 troughs with anti serum,
Antil Haptoglobin serum - Dutch'Red‘Cross. Amsterdam. %
Preparation of gel ' ‘ . S % Electrophoresis (2)
Mix 20 grams of 2% Ionagar in water with 20 mls of iﬁé ? At ?ight angles to direction of first separation as
gel buffer, melt, cool to 50°C and pour over slide tray j T in Figure 2, -
contalning 8 slides. -, . . ' é + T = —
When set cut the antigen slots to the pattern ‘ éﬁ —_ . l
as shown in fig. 1. Do not cut antiserdm troughs until ;§ 225259121 ) Blec by
. o . ) ' ..‘A‘;‘J?'ﬁl,“"E}Sﬁ.;\t
AFTER the first electrophoretic separation, | Tray + Slides ' <: (1)
'
. : I - '
¢ 1M : ) ‘
Wo MM i R S & ! A
A o Y & | mm . N , ;
. T . .' v u ! . 1
as . S —
MM . :t: '
. f ¢ [
L —1 K U | :
Smm
¥ i {
' e : . g Electrophoresis (»
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Figure 1 g
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3.

160 V (7V/cm) with constant current 22Ma. for 1 hour
at room temperature. Use spontex bridges held in place with
a glass plate,

Washing

Place tray in large dish containing 1 M. sodium

chloride solution and leave overnight. Place in distilled

water for % hour before drying.

Remove individual slides, cover with wet Whatman No.

and dry at 56°C for i hour.

Staining
P P m;gpainMwith Amido Black, differentiate in alcohol/acet? -
wash,
Time for complete typing - 24 hours.
| B.G.D., Wraxall,
Met. Police Laborator:
2, Richbell Place,
Holborn,
London, W.C, 1.
heferences

(1) Hirschfeld, J. Sc. Tools 7, 2 (1960)

Ry

(2) Culliford B.J. & Wraxall B.G.D. Nature 211, 5051 (19605,

v %
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System Serum cholinesterasge,

Mathod Agar gel diffusion
Gal buffer
Tris 0.1M

Adjusted to pH 7.4 with hydrochloric acid.
oel '
Two plates set up:
(1) Control
DIFCO Special Agar Noble 1.5%
Gel Buffer
(22) Inhibitor

As control plus 10~ 'M R02-0683

(Dimethyl Carbamate of 2 hydroxy - 5 Phenyl

Benzyl Trimethyl Ammonium Bromide)

Serum diluted with gel buffer, diluted 1 in
8 for inhibitor blate and 1 in 32 for control. Samples
pipetted into wells cut in gel.

Conditions of run

Incubate at 37°C for 17 hours.
Detection

Reaction mixture:

0.2M Phosphate buffer, pH 7.1 100 ml.
1% o< -naphthyl acetate in' 50% aqueous acetone

Fast red TR salt 20 mgm

Pour over sliced gel and develope at room

temperature for 2 hours.

2 ml,



Usual type

Intermediate type

atypical type

’IUsual type - 96%

' Intermediate type 4%

. Atypical type 1l in 2500

References

1. Harris, H., Robson, E.B., The Lancet, Aug. 3rd, 1963, pg. 218,

2, Lehmann, H., Davies, D,, Med. Science and the Law, Vol. 3 Mo.3

(196%)
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Rh -~ Whole Blood

Set up small blood sample test tubes (" diam.) in

rack as per diagram.

1 2 3 4 5

Rh - o o @ ®
Rh+ o o o S O
LAY C Cw D E

« Add anti serum ¢ to row 1.

no =
L]

Add anti serum C to row 2 -—> etc.

Incubate at 37°C for 1 hour.

Remove all tubes except D.

- D incubates 1% hours, then add 30% albumin - 1 drop.

(AT ) B ~ G WY |
L]

. C~ incubates 2 hours.

~3

« After incubation add about 3" saline to all tubes.

8. Look for agglutination at bottom of tubes.
9

Chrek. with. microscope - after pilcking up 1 drop of each
"~ on slide, | |
10. Examine all test samples.,
Sample: Dr. Alexander Joseph's blood,
1 2 3 4 5

Interpretation:

Test - + - - | - Che = RlRl+
Rh+ + + + + +




Complete ABO - MN
Typing - whole blood
Absorption - elution method. (whole blood)

1. 2 drops blood in centrifuge tube,

2. add saline (normal) to 3/4 full,

3. Spin at 3000 rpm 5 minutes.

4, aspirate super natant

5.. add saline to 3/4, spin, aspirate repeat

thus three wachings.

(o)
.

Set up acetate sheet as indicated.,

third time

Use following serum types on drop in each space

vertically. Abscissa serum types added horizontally

cne 2drcp cach.

AM BN ON OHN A2M One Test Sample

b - - - 4 4

I - - - - 3

4 L - - 4 4

- L - - - 4

- 2 4 4 3 -

4 - - L L b

4 - - 4 b b

- 3 - -

- L - -
Procedure 1is s;me as in thread technique,

AlB M Example is
Dr. Alexander Joseph's

blood.

veewdo Cholinesterase Determination of Dibucaine Number.,

(The daegree of inhibition of dibucaine on the hydrolyses
uf’ bauzoil choline chloride solution by serum cholinesterase
“nder standard conditions and expressed as % is termed

“i dibucaine number of the serum source of the enzyme. )

T 408 ,,\_,.la.
SanLonaies

Tholluesterase and psuedo - cholinesterase are normally

Wiothwe body. The former is found in r b ¢ s, the latter

in tloed rerum,

The genetic types of individuals for psuedo cholinesterssc

reflect modifications of the enzyme molecule.

Detection of types is based on dibucaine inhibition
30 activity of the enzyne in comparison with an uninhibised

reaction.

Measurement i1s on log scale because we are interested

in absorbance.. This is true for all enzyme reactions.
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