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ABSTRACT OF THE THESIS
SUBSTRUCTURING IN FOUR POPULATIONS OF AFRICAN DESCENT
By
Margarita T. Almeida
Florida International University, 1997
Miami, Florida
Professor Martin L. Tracey, Major Professor
When a suspect’s DNA profile is admitted into court as a
match to evidence the probability of the perpetrator being
another individual must be calculated from database allele
frequencies. The two methods used for this calculation are
phenotypic frequency and likelihood ratio. Neither of these
calculations takes into account substructuring within
populations. In these substructured populations the
frequency of homozygotes increases and that of
heterozygotes usually decreases. The departure from Hardy-
Weinberg expectation in a sample population can be
estimated using Sewall Wright'’s Fgr statistic. Fsr values
were calculated in four populations of African descent by
comparing allele frequencies at three short tandem repeat
loci. This was done by amplifying the three loci in each

sample using the Polymerase Chain Reaction and separating

these fragments using polyacrylamide gel electrophoresis.



The gels were then silver stained and autoradiograms taken,
from which allele frequencies were estimated. Fsr values
averaged 0.007+ 0.005 within populations of African descent

and 0.02+ 0.01 between white and black populations.
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I.INTRODUCTION

When a suspect’s DNA profile is admitted into court as
evidence the probability of the perpetrator being another
individual must be calculated from database allele
frequencies. There are two methods commonly used for this
calculation. One method includes determining the phenotypic
frequency. That is the probability of the phenotypic
frequency is calculated from database allele frequencies
for that population. The second method includes the
determination of the likelihood ratio. Which is the ratio
of the probability of a match if the DNA in the evidence
sample and that from the suspect came from the same person
to the probability of a match if it came from a different
person. The same information is given in the calculations
of phenotypic frequency and likelihood ratio because they

are reciprocal (1-5).

Neither of these calculations takes into account
substructuring of the populations. Since the suspect
belongs to a subpopulation, it is possible to calculate
phenotypic frequencies by assuming that substructuring is
present. This would give a different calculation of

phenotypic frequency or likelihood ratio(1l,3-6).Inbreeding



is defined as the mating of two persons who are more
closely related than if they were chosen at random.This can
occur when marriage between close relatives takes place,
such as, second cousin marriages. Alternatively it can
occur because the entire population is divided into
subpopulations showing positive assortive mating. Both
forms of inbreeding cause an increase in the frequency of
homozygotes and usually a decrease in the frequency of
heterozygotes. The first type of inbreeding is denoted as
Frs or Fir. They measure the decrease in heterozygosity of an
individual within its subpopulation and the decrease in
heterozygosity of an individual relative to the whole
population, respectively. The second, the degree of
relatedness in a subpopulation can be estimated by using
Sewall Wright’s Fsr statistic. Fsrmeasures the degree of
excess homozygosity within a subpopulation in comparison
with the total population(7,8). This population
subdivision causes an increase in the frequency of
homozygous genotypes and a decrease in the frequency of

heterozygous genotypes(l,7,8).

Fsr values were calculated for all possible comparisons for

60 samples of each of the following populations: Broward



whites, Broward blacks, Bahamians, Jamaicans, and
Trinidadians. The average Fsr value was found to equal 0.01
for these populations. This was done by determining the
allele frequencies for three short tandem repeat loci for

each sample in the populations used.

Short tandem repeats (STR’s) are polymorphic loci
consisting of 3-7 base pair repeats that occur in tandem in
varying frequencies in eukaryotic organisms. The three loci
used were HUMCSF1PO, HUMTPOX, and HUMTHOl. HUMCSF1PO
(CSF1PO) 1is located on chromosome five at the site for
colony stimulating factor-1 receptor gene and has a repeat
sequence of 5’'-AGAT-3’ that occurs between 6-15 times, in
most populations. HUMTPOX (TPOX) is located on chromosome
two at the site of the human thyroid peroxidase gene and
has a repeat sequence of 5'-AATG-3’ that occurs between 6-
13 times. HUMTHOl (THOl) is located on chromosome eleven at
the site for the human tyrosine hydroxylase gene and has a
repeat sequence of 5’-AATG-3’ that is repeated between 5-11
times. There is a common mutation in the THOl STR that is
not a true STR but since it so common it is used as an

additional allele for identification purposes. This 9.3



allele repeat is, in fact, a 10 allele repeat with a base

pair deletion(9,10,11).

These three STR loci were amplified using the polymerase
chain reaction (PCR) separated by electrophoresis in a
denaturing polyacrylamide gel. The alleles were then read

from an autoradiogram of the silver stained gel.

ITI.MATERIALS AND METHODS

DNA EXTRACTION

1. Cut a .5 ¢cm X .5 cm square of stain and place in a 1.5
ml microcentrifuge tube.

2. Add 400 pl stain extraction buffer and 10 ul proteinase
K. Mix and spin in Eppendorf microcentrifuge 5415C for 1

minute at 10,000 rpm to force stain to bottom of the tube.

3. Incubate at 56 °C overnight.

4. Spin for 2 seconds to force condensation to bottom of
tube.

5. Punch 3 holes in 1id of tube in triangle formation, open
tube and place cutting on lid and close and spin for 5
minutes at 10,000 rpm.

6. Remove lid and discard in biohazzardous container.

* Following two steps must be conducted in fume hood*



7. Add 500ul of phenol/chloroform/isocamyl alcohol, place new
lid on tube, shake well by hand to achieve a milky emulsion
in the tube, spin for 2 minutes at 10,000 rpm.

8. Transfer the aqueous phase (top layer) to another 1.5 ml
microcentrifuge tube.

9. To the aqueous phase add 1.0 ml of cold absolute
alcohol.

10. Mix by hand and place in -20 °C freezer for 30 minutes.
11. Spin tube for 20 minutes at 10,000 rpm.

12. Remove absolute alcohol by slow decantation.

13. Add 1 ml of room temperature 70% alcohol.

14. Spin for 5 minutes at 10,000 rpm.

15. Remove 70% alcohol by slow decantation being careful
not to disturb pellet.

16. Place tube in Savant Speed-vac, to remove remaining
alcohol, for approximately 20 minutes.

17. Resolubilize the DNA in 36 ul of TE overnight in 56 °C
incubator.

or after step #7 continued with following protocol

8. Add aqueous layer to Microcon-100 (Amicon #42413) and
bring up volume to top line with TE.

9. Spin in centrifuge at 5100 rpm for 10 minutes.



10. Dispense TE from reservoir and add more TE to filter to
top line.

11. Spin in centrifuge at 5100 rpm for another 10 minutes.
12. Dispense entire reservoir, invert filter into sample
reservoir and spin at 5100 rpm for 2 minutes.

13. Add approximately 20 ul of ultrapure water to DNA
pellet.

14. Vortex briefly then centrifuge at 5100 rpm for 1

second. Can immediately go to yield gel.

YEILD GEL

1. Measure 1 gm of ultrapure agarose in 250 ml Erlenmeyer
flask and 100 ml of TAE and microwave for 3 minutes or
until agarose dissolves.

2. Add 10 ul of ethidium bromide and let gel mix cool to 56
°C.

3. Pour in 12 X 15 cm gel tray and place gel comb in place
and let stand 30 minutes.

4. Place gel in gel tank and add TAE buffer so that gel is
covered.

5. Add 6 pul of each of the following DNA standards to the
first six wells: 500 ng , 250 ng, 125 ng, 63 ng, 31 ng, and

15 ng.



6. Add 4 pl of sample DNA and 2 pl of loading solution in
the following wells.

7. Set voltage at 200 volts on power supply and run for
approximately 20 minutes or till loading solution has run
1-2 cm from the origin.

8. Turn off power supply and remove gel from tank and view
on Fotodyne ultraviolet light transluminator.

9. Photograph the gel with Polaroid #667 8.5 X 10.8 cm
film. With red filter in place being careful not to expose
eyes to UV light.

10. Using standards quantitate amount of DNA in sample.
11. Can go immediately to Amplification of sample or

further quantitate using the Slot Blot procedure

SLOT BLOT

1. Determine number of samples to be blotted including the
following DNA standards

(10 ng , 5ng, 2.5ng , 1.25 ng, .625ng , .312 ng , .156
ng) .

2. Add 150 pl of spotting solution for each sample and
standard to microtiter plate.

3. Add 5 pl of each standard in its corresponding well.



4. Using yield gel quantitation add approximately 5 ng of
sample DNA to its corresponding well.

5. Obtain 8 X 11 cm Biodyne B membrane and cut a notch on
the bottom right corner for orientation and soak in wetting
solution for 1 minute.

6. Place membrane on gasket of the Gibco BRL Convertible
Filtration Manifold System and place top plate over
membrane.

7. Turn on vacuum source, turn off sample vacuum and turn
on clamp vacuum. Push down to insure tight seal.

8. Pipette 155 ul of sample and spotting solution mixture,
as well as standards in the appropriate slots using a
different pipette for each sample.

9. When all sample have been blotted turn on sample vacuum
and leave on till all samples have been drawn through
membrane and each slot has a uniform blue band.

10. Turn off clamp vacuum then vacuum source.

11. Disassemble slot blot apparatus and remove membrane.
12. Bake membrane between blotting paper in 56 °C incubator

for at least one hour.



LABELING PROCEDURE FOR D17Z1

1. Place volume of probe in a 1.5 ml tube and bring volume
up to 6ul with TNE then add water to final volume of 30 ul.
2. Heat tube at 95-100 °c for 2 minutes then immediately
place in cooler for 5 minutes.

3. After 5 minutes, spin for 2 seconds to retrieve
condensation and add the following in order:

10 ul 5X labeling Buffer

2 pl mixture of unlabeled dNTP’'s (ratio 1:1:1)

N

ul nuclease-free BSA

(8]

ul {C-** P} ANTP (50uCi, 3000Ci/mmole)

5 units Klenow Enzyme

For a final volume of 50ul

4. Spin tube for 2 seconds and incubate for 2 hours.

5. Remove caps from sephadex columns and decant liquid.
6. Fill columns with TE and decant.

7. Place column on Lucite rack and fill with TE. Remove
bottom plugs and allow TE to flow through the column into
waste container.

8. Add entire labeled probe volume to the Sephadex column

and allow to completely enter filter.




9. Add 400 pl TE to the Sephadex column and allow to run
through into waste container.

10. Add 400 ul TE to column and collect the liquid as it 1is
eluted. After probes are completed eluted dispose of
columns.

11. Place 2 pl of probe into the 1.5 ml tube to determine
total radioactivity.

12. Spin tube to be certain sample is located at bottom
center where reading is taken with the Dupont Benchcount

(model BC2000).

HYDRIDIZATION

1. Pre-hybridize the membrane with 20 ml of the pre-warmed
hybridization solution in a crew cap hybridization tube
with .5 ml herring sperm for 20-30 minutes in 65 °C
rotisserie oven.

2. Combine 0.5 ml herring sperm DNA and the number of
microliters calculated depending on the radioactivity
reading from labeled probe.

3. Punch hole in cap to release pressure and place in 95 °C

heat block for 5 minutes.

10



4. Immediately pipette the contents of the tube into 20 ml
of 56 °C hybe solution, mix and add to the hybridization

tube. Rotate overnight at 65 °C.

5. Pour off the hybridization solution and rinse membrane
briefly in 2X SSC and discard solution.

6. Transfer membrane to a container and wash in 2X SSC:
0.5% SDS at 65 °C for 10 minutes.

7. Pour off solution and rinse with 2X SSC.

8. Lightly blot the membrane and wrap in Saran wrap.

9. In darkroom place a piece of Kodak Biomax MS Scientific
Imaging Film in a film cassette.

10. Tape the covered membrane on top of film so that the
DNA side is in contact with the film. Close the film
cassette.

11. Expose the film overnight at -80°C.

12. Process the film in the Konica Medical Film Processor

(QX-70) .

CTT AMPLIFICATION USING PCR

1. Turn on Perkin Elmer Cetus Gene Amp 9600 PCR System
approximately 30 minutes before use.

2. Determine volume of extracted sample needed from Slot

Blot so that approximately 3 ng of DNA is added to reaction

11



mix, bring up to final volume of 5ul with nuclease free
water so that a total volume of 5ul is added to each
reaction tube.
3. Add 1pl of BSA (8 mg/ml) to DNA mixture.
4. To each microcentrifuge tube add 20 ul of master mix
which contains the following:

14.85 ul of nuclease free water

2.5 pul 10X STR Buffer

2.5 pul 10X CTT Primer

0.15 pul Tag Polymerase
5. Last add the 5yl of DNA mixture to the corresponding test

tube.

6. Always include a positive and negative control. The
positive control contains 20yl of master mix and 5 pl of DNA
mixture that is 2.5 ul of K562 DNA and 2.5 pul of nuclease
free water. The negative control contains 20 pl of master
mix and 5.0 pl of nuclease free water.

7. Mix each test tube using a vortex for approximately 2
seconds followed by centrifuging for approximately 2

seconds then place each test tube in the Perkin Elmer 9600

and amplify using the following protocol:

12



Pre-denature 96 °C 2 minutes

Denature 94 °C 1 minute

Anneal 64 °C 1 minute for 10 cycles
Extend 70 °C 1.5 minutes

Denature 90 °C 1 minute

Anneal 64 °C 1 minute for 20 cycles
Extend 70 °C 1.5 minutes

PRODUCT GEL FOR VERIFICATION OF AMPLIFICATION

1. In an Erlenmeyer flask add 2 gm of ultra pure agarose
and 100 ml of TBE and microwave for approximately 3 minutes
or until agar is dissolved completely.

2. Add 10 pl of ethidium bromide to flask and let cool to 56

°C and pour into 12 X 15 cm gel tray, make sure well comb in
place and let solidify (approximately 30 minutes).

3. Once solidified place in TBE electrophoresis tank and
remove comb.

4, To the first well add 12 ul of ¢x174 as a marker to

identify if triplex bands appear.

13



5. To each consecutive well add the following mixture: 10 pl
of amplified product for each sample and 2 pl of loading
solution without xylene cyanol.

6. Run gel at 100 volts for 60 minutes.

7. Once gel run is complete turn off power supply and view
on Fotodyne UV light transilluminator.

8. Photograph the gel with Polaroid #667 8.5 X 10.8 cm film
with red filter in place.

9. Using @174 as size standard, if three bands appear
between base pair range of 118-310 then amplification was

successful.

ANALYTICAL GEL

1. Prepare 4% or 6% (for the detection of the THO1l 9.3

allele) denaturing polyacrylamide gel using the following:

Component 4% 6%
Urea 31.50g 31.50qg
DH,0 40.00ml 36.25ml
10X TBE 3.75ml 3.75ml
40% acrylamide:bis (19:1) 7.50ml 11.25ml

14



2. Filter gel solution through 0.2 micron filter (Nalgene
tissue culture filter). Can be stored the light proof
container at 4°for up to three months.

3. Treat the shorter gel plate with fresh binding solution
(prepare just before treating plate) made with 1.5 ml of
0.5% acetic acid and 3 ul of bind silane.

4. Pour this mixture on cleaned shorter plate and spread
with kim wipe in circular motion making sure to cover whole
plate.

5. Let dry for 5 minutes and remove excess by wiping with
95% ethanol on kim wipe four times, if not gel will stick
to both short and long plate.

6. Treat longer plate with Gel Slick. Add 3 ml of Gel Slick
and spread with paper towel using circular motion.

7. Let dry for five minutes and remove excess with paper
towel saturated with distilled water and let dry.

8. Assemble plates with treated sides facing each other
separated by 0.4 mm side spacers and clamp with 4 clamps on
each side leaving top and bottom unclamped.

9. Pour 32 ml of gel solution in squirt bottle and add 250
pl of ammonium persulfate and 25 pl TEMED and swirl to mix.
10. Immediately pour gel from top of plate being careful
not to let bubbles form till solution reaches bottom of

15



plate and starts to drip out insert well comb at top on gel
prlates and clamp in place.

11. Let gel polymerize for at least one hour.

12. After gel has polymerized remove clamps and comb and
shave away excess gel and clean plates with kim wipes
saturated in deionized water.

13. Assemble plates in BRL model SA vertical
electrophoresis apparatus , make sure top drain closed and
add 0.5X TBE to top buffer chamber until well front is
covered.

14. Make sure that buffer is not leaking between plates and
apparatus and then add buffer to bottom chamber till it
reach and slightly covers the bottom of the plates.

15. Using 100 cc syringe filled with buffer and remove air
bubbles and top of gel and any small pieces of
polyacrylamide.

16. Pre-run gel at 40 watts for approximately 40 minutes or
until reaches 50 °C.

17. While gel is pre running prepare PCR samples by taken
2.5 pl of amplified product with 2.5 ul of STR 2X loading

solution and do the same for STR ladder.

16



18. Denature sample and ladders for 2 minutes at 96 °C and

immediately chill. Do this when gel pre- run is almost

complete just before loading.

19. Once pre-run is complete at 3 pul of denatured sample mix

in appropriate well, making sure that whole gel is loaded

before it cools.

20. After gel is loaded with samples, ladders and positive

and negative controls run at 40 watts for 55 minutes for
$gel and 2 hours for 6% gel.

21. Once gel run in complete turn off power supply, drain

top chamber and then remove gel plates.

22. Using spatula separate plates, gel should stick to the
short plate.

23. Now gel is ready for staining so that STR alleles can

be assigned to each sample using the ladder as guide.

24. A 6% Long Ranger Gel Solution was also used for the

determination of the THOl 9.3 allele the following protocol

was used.

25. The following mix was made prior to each gel run using

Long Ranger Gel Solution:

10X TBE 3.2 ml
Urea 13.44 gm
Ultrapure water gs 32 ml

17



50% Long Ranger 3.84 ml

26. Follow plate treatment as stated above.

27. Prior to pouring gel add 160 pul 10% ammonium persulfate

and 16 pl Temed to gel mix.

28. Follow same directions as above to pour, pre-run and
load gel.

29. Run at constant 40 watts for approximately 2 hours or
till the second dye in the loading solution is about to run

out of gel.

SILVER STAINING

1. Place gel in shallow plastic container in fix/stop
solution for 20 minutes.

2. Pour fix/stop in another container for latter use.

3. Soak gel in deionized water for 2 minutes, repeat 2 more
times discarding the water each time.

4. Soak gel in staining solution for 30 minutes then pour
staining solution in silver precipitation container.

5. Rinse in deionized water again but only for 10 seconds.
6. Transfer gel to another shallow plastic container that
is only used for developer solution and socak in developer

for up to five minutes or until bands appear.

18



7. Pour previously used fix/stop into container and soak
for 5 minutes along with developer.

8. Pour out developer and fix/stop and soak gel in
deionized water for 2 minutes.

9. All of the staining step are conducted while container
is rocking slowly.

10. Once all step are completely the plate with gel affixed

is let dry overnight in hood.

EXPOSURE OF FILM

1. Once gel is dry, place on counter in darkroom with gel
side up.

2. Place a piece of Kodak 20.3 X 25.4 Duplicating Film
with emulsion side facing the gel.

3. Make sure that film makes full contact with gel by
running hand over the film.

4, Turn gel over so that film in now under plate and expose
film by turning on overhead fluorescent light for 2
seconds.

5. Now take film off of gel and process in Konica Medical

Film Processor QX-70.

19



6. Once film is developed then the number of repeats for
each sample for each loci can be determined by comparison

with allelic ladder.

ITII.RESULTS

ALLELE ASSIGNMENT FOR BROWARD WHITES

SAMPLE# | CSF1PO TPOX THO1
BRWO1 12,14 9,10 7,8
BRWO2 12,15 8,11 9.3
BRWO3 10,12 8,9 7,9.3
BRW04 10,12 11 7,9.3
BRWO5 9,10 8,9 6
BRWO6 11,12 8,10 7,8
BRWO7 10,11 10,11 8,9.3
BRWO08 10,11 8,10 8,9.3
BRWO9 10 8,9 6,9.3
BRW10 11 8 6,7
BRW11 10,12 8 7
BRW12 11 8,10 9,9.3
BRW13 11,12 8,9 9.3
BRW14 10,12 8,11 7,10
BRW15 11,13 8 7,9
BRW16 11,12 8,10 7,8
BRW17 11,13 8,11 6,10
BRW18 11,12 11 7,9
BRW19 11,12 8,11 6,8
BRW20 11,12 8 7,8
BRWZ21 12,15 8 6,8
BRW22 11 8,9 6,7
BRW23 11,12 11,12 9.3
BRW24 10,12 11,12 7
BRW25 12 8 6,9
BRW26 9,10 8 8,9
BRW27 12,13 8,11 7,9.3
BRW28 11,12 8,11 7,9
BRW29 10,11 8 9,9.3
BRW30 11,12 8,9 7,9
BRW31 10,12 8,9 7,9.3

20




BRW32 11,12 8 6,9
BRW33 12 8,11 6,9
BRW34 11 8,11 9.3
BRW35 9,10 8,11 8,9
BRW36 11,12 8,11 6,9
BRW37 10,12 11 7,9
BRW38 11 8 6
BRW39 11,12 9,10 6,9.3
BRW40 11,12 8,11 7,9
BRW41 12 8,11 6,7
BRWA42 11,12 9,11 7,9.3
BRW43 12,13 8,12 7,9.3
BRW44 10,11 9 6
BRWA45 11 8,11 7,8
BRWA46 11,12 8,12 8,9.3
BRW4 7 10,12 8,11 8,10
BRWA48 11,12 9,11 6,9
BRW49 11,12 8,11 9
BRW50 9,11 8 6,8
BRW51 10,12 8,10 7,9
BRW52 12 8,9 6,9.3
BRWS53 11,12 9,11 9.3
BRW54 11,12 10,11 7,9.3
BRW55 10 8,10 7,8
BRW56 9,11 8 6,9.3
BRW57 12 8,9 7,9.3
BRW58 11,12 8 7
BRW59 10 8,11 8,9.3
BRW60 10 10,11 8,9
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ALLELE ASSIGNMENT

FOR BROWARD BLACKS

SAMPLE# | CSF1PO TPOX THOL
BRBO1 8,13 6,9 7

BRBO2 10,11 11 6,7
BRBO3 10,12 9,11 6,7
BRB04 10 8 7

BRBO5 10 8,9 6,7
BRBO6 8,14 7,8 6,7
BRBO7 8,13 8,10 7,9
BRBOS 10 8 6,7
BRB09 11 8,11 6,9.
BRB10 10,12 11 7

BRB11 12 9,10 7

BRB12 10,12 8 7,8
BRB13 7,11 8,9 8,09.
BRB14 10,12 8 7,8
BRB15 10, 13 8 6,9
BRB16 10,11 6,11 8,9.
BRB17 9,10 9,10 7,8
BRB18 9,12 9 7,8
BRB19 10,12 6,8 7,9
BRB20 11,12 8,10 7

BRB21 10,11 11 7

BRB22 10 9 6,8
BRB23 10,12 7,10 7

BRB24 10,11 7,11 8,9
BRB25 10,11 8,12 8,9
BRB26 10,12 8,9 7,9
BRB27 8,12 8,11 8,9
BRB28 10,11 7 6,7
BRB29 12 9,12 8,9
BRB30 10,12 9,10 7,8
BRB31 11,12 8,11 8,9
BRB32 12,14 9,10 7,8
BRB33 8,12 8,11 6,9
BRB34 10,12 6,8 7

BRB35 10,12 8,9 7

BRB36 10 9,10 6,8
BRB37 11 8,11 8

BRB38 9,12 8,11 8,9
BRB39 10,12 6,9 7,9
BRB40 9,12 8 7,9
BRB41 7,12 8,11 7,9
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BRB42 9,10 6,10 7,8
BRB43 12,13 8,11 6,8
BRB44 12,13 11 7
BRB45 11,12 8,10 8,9
BRB4 6 9,11 10,11 7,8
BRB47 11,12 8 9
BRB48 10,11 8,9 6,7
BRB49 8,10 7,11 7,8
BRB50 10,12 8,11 6,8
BRB51 7,11 8 6,7
BRB52 10,11 11 6,9.3
BRB53 11 8,9 9.3
BRB54 10,13 10,11 7,9.3
BRB55 7,12 8,10 6
BRB56 11,12 12 7,9
BRB57 7,12 8 8
BRB58 10,13 7,9 8,9.3
BRB59 9 8,12 6,7
BRB60 10,12 8 7,9.3
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ALLELE ASSIGNMENTS FOR BAHAMIANS

SAMPLE# | CSF1PO TPOX THO1
BAHO1 10 8,9 6,9.3
BAHO2 11,12 6,9 7,8
BAHO3 10,12 9,11 8,9.3
BAHO4 11,12 9,10 6,9
BAHOS5 13 9 8,9.3
BAHO6 10,12 11 7
BAHO7 8,12 10,11 7,8
BAHO8 11,12 9 7,9.3
BAHOO 10,11 6,11 6,8
BAH10 10 11 7,8
BAH11 8,13 8,12 7,8
BAH12 11,13 8,10 6,7
BAH13 10,12 11 7,8
BAH14 10,12 8,9 7,9
BAH15 12 9,11 7
BAH16 11,12 8 8,9
BAH17 10,11 9 7
BAH18 9,13 6,11 7,8
BAH19 11,12 9 6
BAH20 11,12 8,9 8,9
BAH21 7,10 10 7,8
BAH2?2 11,13 8,11 6,7
BAH23 11,12 7,8 7,9
BAH24 7,10 8,9 7,8
BAH25 12 9,10 7,8
BAH26 11 9 7,8
BAH27 11,12 9,12 8,9.3
BAH28 10 6,11 7
BAH29 7,15 6,9 8,9
BAH30 7,12 10,11 7
BAH31 10,12 8,9 7
BAH32 11,12 6,9 7,8
BAH33 §,10 9,11 7,9
BAH34 7,8 9,11 7,9
BAH35 11,12 8,9 8,10
BAH36 11 7,11 6,7
BAH37 10,11 8 8,9
BAH38 12 8,11 7
BAH39 11,12 10,11 9,10
BAH40 10,13 8,11 7,8
BAH41 7,12 8,11 7,9.3
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BAH42 11 11 6,7
BAH43 11,12 6,11 6,8
BAH44 10,12 8,9 7,8
BAH45 11 6,11 9

BAH46 11,12 6,7 7,9
BAH47 7,10 6,8 7,9.
BAH48 11,12 10,12 7,8
BAH49 10,12 7,10 7,9
BAHS50 12 9 8,9
BAHS51 12,13 12,13 6,7
BAH52 10,11 8,10 7,9
BAHS53 10,11 9 8,9.
BAHS54 8,10 6,10 7,8
BAH55 12 8,11 7

BAHS56 11 6,11 9.3
BAH57 9,11 8,11 6,7
BAHS58 11,12 6,11 8,9
BAH59 11,12 6,11 6,7
BAHG60 10,11 11 8
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ALLELE ASSIGNMENT FOR JAMAICANS

SAMPLE# | CSF1IPO | TPOX THO1
JAMO1 10,11 9,11 7,8
JAMO2 10,11 8,9 6,7
JAMO3 11,13 6,8 7,8
JAMO4 12,13 9,11 7,9.3
JAMO5 11 6 8
JAMO 6 12,13 9,10 7,9
JAMO7 7,8 8,9 6,7
JAMOS 10,12 8,9 6,9
JAMO9 11,12 9 7,8
JAMI0 10 9,11 7,8
JAM11 10 8 9,10
JAM12 12 8 7
JAM13 10 8,10 7
JAM14 10,12 8,11 6,8
JAM15 8,11 9,11 7
JAM16 11,13 8,12 7,9.3
JAM17 12,14 8,9 7,8
JAM18 10,11 8 7,9
JAM19 9,10 10,11 6,9
JAM2 0 7,10 8,11 7
JAM21 8,9 9,10 7,8
JAM2 2 8,10 8,9 6,9
JAM23 7,11 6,9 6,9
JAM24 9,11 9 6,8
JAM25 11,12 8,11 7,8
JAM2 6 10,12 6,8 7,8
JAM2 7 11,12 8 8,10
JAM2 8 10,12 8,9 8,9
JAM29 12 9,10 7,8
JAM30 10,13 8,9 6,7
JAM31 10,11 8,11 6,7
JAM32 11,12 11 6,8
JAM33 9,10 8,11 8
JAM34 11,13 8 8,9.3
JAM35 7,13 6,8 6,7
JAM36 8,12 11 6,7
JAM37 10 10,11 6,7
JAM38 9,10 8,10 6,9
JAM39 8,12 8 7,9
JAM40 10 10,11 7
JAMA1 11,12 6,9 7
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JAMA42 11,12 8,9 8
JAMA43 11,12 9 6,7
JAMA 4 7,12 9 6,9.3
JAMA5 7,12 8 7,9
JAMA6 7,10 11,12 7
JAMA7 11,12 9,10 7,8
JAMA8 9,10 9 7
JAMA49 7,12 8,11 7
JAM50 11,12 9,11 7,8
JAM51 11,12 11,12 6,7
JAM52 7,8 6,9 7,9
JAM53 8 8,11 6,8
JAM54 10,13 9,11 6,7
JAM55 9,11 8,9 7
JAM56 10,11 6,11 6,8
JAM57 8,11 8,9 8
JAM58 7,11 9 7
JAM59 9,13 9,10 7,9
JAM60 7,10 7,12 7,9
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ALLELE ASSIGNMENTS FOR TRINIDADIANS

SAMPLE# | CSF1PO TPOX THO1
TRIOL 12 9,12 7,8
TRIO2 8,12 11,12 7,9
TRIO3 11,14 9,12 7
TRIO4 10,11 10,11 7,9
TRIOS 11 6,8 7,8
TRIOG 10,11 8,11 6,7
TRIO7 10 8,11 6,9.3
TRIOS 12 10,11 7,9
TRIOO 12 8,9 7
TRILO 8,12 11 6,9
TRI11 10,12 8,10 6,7
TRI12 10,11 8,9 9,9.3
TRI13 8,13 7,8 6,9
TRI14 11,12 12,13 6,8
TRI15 8,11 8,11 6,8
TRIL6 13 9 7,8
TRI17 13 8,10 8
TRI1S 10 11 6,7
TRI19 7,10 6,8 9,10
TRI20 10,11 8,11 6,7
TRI21 8 8,10 6,7
TRI22 11 8,9 7,8
TRI23 10,11 8 7,8
TRI24 10,12 9,12 7,9
TRIZ25 7,12 8,11 7,9
TRI26 8,12 6,8 8,10
TRI27 8,9 7,10 7
TRI2S 10,13 8 6,8
TRI29 10 6,11 7,8
TRI30 7,10 8 7
TRI31 7,10 6,11 7,9
TRI32 10,12 9,11 6,9.3
TRI33 8,12 6,8 7
TRI34 12 8,11 9
TRI35 8,12 6,8 7,9
TRI36 10,12 10,11 6,8
TRI37 10,12 10,11 7,8
TRI3S 7,11 8,11 7,8
TRI39 10 8,10 6,8
TRIA40 10,11 9 7,8
TRI41 8,10 8 7,9
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TRIA2 9,12 9,11 6,8
TRIA43 8,10 8,10 6,7
TRI44 8,12 8,9 7,9
TRI45 10,11 6,9 7
TRI46 7,12 11,12 8,9
TRI47 10,11 10,11 8,9
TRIA4S 11 9,11 7,8
TRI4O 11,12 8,11 8,9
TRI50 10,12 11 7,8
TRI51 9,10 8,9 6
TRI52 10,12 8 7
TRI53 8,12 8 7,8
TRI54 11 9,10 8,9.3
TRI55 12,13 8,11 6
TRI56 12 8,11 6
TRI57 10 8,11 8,9
TRI5S 12 9,11 6,9
TRI59 11,12 8,11 6,9.3
TRI60 11,12 8,11 8
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Fsr Values for CSF

BB BAH JAM TRI
BW 0.0154 0.0041 0.0179 0.0160
BB 0.0084 0.0040 0.0026
BAH 0.0065 0.0064
JAM 0.0033
Fsr Values for TPOX
BB BAH JAM TRI
BW 0.0085 0.0410 0.0240 0.0097
BB 0.0158 0.0081 0.0021
BAH 0.0081 0.0125
JAM 0.0097
Fgr Values for THO1
BB BAH JAM TRI
BW 0.0163 0.0203 0.0255 0.0166
BB 0.0017 0.0018 0.0198
BAH 0.0038 0.0055
JAM 0.0039
Average Fsr Values for Loci
CSF .0085
TPOX .0140
THO1 .0115
Average Fsr Values by Population per Loci
Population | CSF1PO TPOX THO1
BW .0134 sd.0063 .0208 sd.0152 | .0197 sd.0043
ADP* .0052 sd.0022 .0094 sd.0046 | .0061 sd.0069

*ADP= African descent populations
sd.= standard deviation
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IV.DISCUSSION

This research was conducted to determine the Fgsrvalues for
four populations of African descent in a PCR based system
of indentification. These Fsr estimates may be significant
because forensic DNA match calculations of phenotypic
frequency and likelihood ratios do not take into account
population substructuring (1-5). Fsrvalues greatly affect
probability calculations when alleles are rare, but alter
estimates to a lesser extent when alleles are common. For
example, when there are is an allele presnt with a
frequency of 0.01 in a given population the probability (p-)
of it occurring as a homozygote is 0.0001 or 1 out of
10,000. If an Fsr value of .01 is used in the calculation

p- + p(l-p)Fsr the match probability value changes to 0.0002
or 1 out of 5,000. Using an Fsrvalue of .03, which is
recommended by the National Research Council for a
conservative estimate of Fsr in a PCR based system, the
match probability changes to 0.0004 or 1 out of 2,500(1).
For a common allele with a frequency of 0.3 the probability

(p7) is .0.09 or 1 out of 11.11. Using Fsrvalues of 0.01 and
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0.03 the probability changes to 0.0921 or 1 out of 10.86
and 0.0963 or 1 out of 10.38 , respectively. Average Fgg
estimates for all populations at STR locus CSF1PO equals
0.0085, for TPOX it is 0.0140 and for THOl it is 0.0115.
The average Fgr value for Broward whites compared to African
descent populations at CSF1PO equals .0134, at TPOX it
equals 0.0208 and at THOl it equals 0.0061. This is in
agreement with the general genetic observation that there

is more substructuring between races than within races.

Since replicate allele frequencies effect Fsrvalues the
samples used were carefully chosen. They were selected from
Broward Sheriff’s Office database of Broward whites,
Broward blacks, Bahamians, Jamaicans, and Trinidadians.
Sixty samples from each population were chosen based on the
number of restriction fragment length polymorphisms (RFLP)
sized in a previous study(1l2). All samples were sized at a
minimum of four RFLP’s. This ensured that no there were no

samples repeated.

To test the significance of the Fgr differences observed
additional statistical tests were performed. The G -test

results (Appendix XI) indicated that Broward whites and
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African descent populations are not homogeneous enough to
be considered the same but all the African descent
populations are homogeneous enough to be considered the
same population(13). %" values (Appendix XII) suggest that
genotype can be predicted from allele frequencies in
Broward whites compared to African descent populations but
not between African descent populations. A T -test was
conducted in order to determine whether the average Fsr
values were significant different between Broward whites
and African descent populations. T values (Appendix XII &
XIV) suggest that the Fsr average between Broward whites and
African descent populations are significantly different and
therefore the populations are significantly different yet
the average for African descent populations are not
significantly diferent and therefore the populations are

not significantly different.

The National Research Council suggested that for PCR based
systems a conservative Fgrvalue of .03 may be used. For VNTR
systems a value of .01 is a sufficient correction for
subdivision. This is true for the populations used in this

thesis (12,15). This study determined that the use of Fsrp
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equal to 0.01 is sufficient for a PCR based system in the

African descent populations used.
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APPENDIX I

REAGENTS USED

0.5% Acetic Acid
Glacial acetic acid 50 ml

dH:0 950 ml

0.5% Acetic Acid in 95% Ethanol
Glacial acetic acid 1 ml

95% Ethanol 199 ml

40% Acrylamide:bis
Acrylamide 380 g

Bisacrlamide 20 g

Dissolve above in 500ml d H-:O

then bring up to volume of 1L

Ammonium Persulfate

ammonium persulfate 0.5 g

ngO 5 ml

Store in freezer in 250 pl

aliquots
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BSA
Bovine serum albumin 8 mg
Nuclease free water 1 ml

CTT Primer
Obtained from Promega in the

Geneprint STR Triplex CTT kit

Developing Solution

37% Formaldehyde 1.5 ml
Sodium Thiosulfate 200 pl
dH»0 1000 ml
Sodium Carbonate 30 g

70% Ethanol

Reagent alcohol 700 ml
dH, 0 300 ml
Ethidium Bromide

dH-»0 40 ml

Ethidium Bromide 0.2 g

Fix/Stop

Glacial acetic acid 100 ml

DH-0 900 ml

Herring Sperm DNA
Herring Sperm DNA 500mg

dg.s. to 50ml of dH:0

Denature in boiling water

for 5 minutes, aligout 500 ul
in screw cap tubes
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Hybridization Solution

20X SSPE 250 ml
20% SDS 25 ml
dH:0 725 ml

Warm solution before use to
ensure solids dissolved

Loading Buffer (Yield Gel)

Tris 0.5M 1.0 ml
TE 5.0 ml
Ficoll 1.0 g
dH-0 4.0 ml
Bromophenol Blue 0.025 g

Phenol/Chloroform/Isocamyl Alcohol

Phenol 340 ml
Chloroform 340 ml
Isoamyl alcohol 13.6 ml
8-Hydroxyquinoline 0.68 g

Store in brown bottles

Prewetting Solution
Sodium Hydroxide 16 g

EDTA 9.3 g
Dissolve sodium hydroxide in 1 L

Of water to yield 0.4N Sodium Hydroxide
Dissolve EDTA in 1 L of 0.4N Sodium Hydroxide

Proteinase K
Proteinase K 500 mg

deO 25 ml
Aligout in 250 pl and freeze
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SDS
SDS 200 g

dH-»0 700 ml

Heat to 65 °C to dissolve, adjust
volume to 1 L

Sodium Thiosulfate
Sodium Thiosulfate 5g

dH-0O 500 ml

Spotting Solution

0.4N Sodium Hydroxide/

25mM EDTA 100 ml
Sprinkle with bromophenol blue

SSC

Sodium Chloride 526 g
Nas Citrate:2 H:0 265 g
dH,O 2400 ml

pH to 7.0 with HCl1l, g.s to 3 L

SSPE

Sodium Chloride 841.6 g
Sodium Phoshate 96 g

pH to 7.0 with 10M Sodium Hydroxide
0.5M EDTA 160 ml

dH,O 4L

Stain Extraction Buffer

10 mM Tris 1.21 g
0.1 M NaCl 5.84 g
0.01M Na-EDTA-2H:0 3.72 g

Dissolve Tris and NaCl in 500 ml
dH.0, adjust pH to 8.0 with NaOH.
Add Na;EDTA-2H:0, add 100 ml 20%
SDS. Adjust volume to 1 L with dH:0.
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Staining Solution

Silver Nitrate 1 g
dH,0 100 ml
37% Formaldehyde 1.5 ml

STR Buffer
Obtained from Promega in

Geneprint STR Triplex CTT kit

STR Loading Solution
Obtained from Promega in

Geneprint STR Triplex CTT kit

50% TAE
Tris base 242 g

Glacial acetic acid 57.1 ml
0.5M EDTA 100 ml

Add Tris base and EDTA to 500 ml
0f dH:0. Add glacial acetic acid, g.s to
1000ml with dH.O.

10X TBE

Tris base 107.8 g
EDTA 7.44 g
Boric acid (approx.)55.0 g

Dissolve Tris base and EDTA in 800 ml
dH:0. Slowly add boric acid and monitor pH
until obtain pH of 8.3, g.s to 1 L with
H-O.
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IE
Tris base 1.21 g

EDTA 0.037 g
Dissolve Tris base and EDTA in 900 ml

dH-O0. Adjust to pH 7.5 with HCl, g.s to
1 L with dH:0.

INE
Tris base 0.121 g
NaCl 0.584 g
NaQEDTA"ZHzO 0.037 g

Dissolve in 80 ml dH,0, adjust to pH 8.0
With NaOH, g.s to 1 L with dH:O0.

0x174
¢xl74 RF (HAE Fragment) to a concentration

of 100ng/6ul.
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APPENDIX II

YIELD GEL RESULTS FOR BROWARD WHITES

SAMPLE # |DNA (ng) |SAMPLE # |DNA (ng)
BRWO1 15< BRW31 15<
BRWO2 0 BRW32 15
BRWO3 250 BRW33 15
BRWO4 15 BRW34 15
BRWO5 0 BRW35 31
BRWO6 0 BRW36 63
BRWO7 15 BRW37 0
BRWOS 15< BRW38 15
BRWO9 63 BRW39 0
BRW10 31 BRW40 15
BRW11 0 BRW41 15<
BRW12 15< BRW42 15
BRW13 250 BRW43 15
BRW14 15 BRW44 15
BRW15 0 BRW45 31
BRW16 31 BRW46 15
BRW17 31 BRW47 15
BRW18 15 BRW48 15<
BRW19 15 BRW49 15<
BRW20 63 BRW50 0
BRW21 30 BRW51 15
BRW22 15< BRW52 31
BRW23 15< BRW53 15
BRW24 15 BRW54 250
BRW25 15 BRW55 31
BRW26 15< BRW56 0
BRW27 15< BRW57 0
BRW28 15< BRW58 15
BRW29 15< BRW59 31
BRW30 0 BRW60 15
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YIELD GEL RESULTS

FOR BROWARD BLACKS

SAMPLE # |DNA (ng) | SAMPLE # |DNA (ng)
BRBO1 500 BRB31 125
BRBO1 15< BRB32 250
BRB03 0 BRB33 125
BRB04 0 BRB34 63
BRB05 500 BRB35 125
BRBO6 125 BRB36 0
BRBO7 63 BRB37 250
BRBOS 15 BRB38 15
BRBOO 15 BRB39 125
BRB10 15< BRB40 250
BRB11 15< BRB41 125
BRB12 15 BRB42 250
BRB13 15 BRB43 15
BRB14 63 BRB44 31
BRB15 15 BRB45 125
BRB16 0 BRB46 7.5
BRB17 0 BRB47 63
BRB18 15 BRB48 15
BRB19 125 BRB49 15
BRB20 15 BRB50 63
BRB21 15< BRB51 125
BRB22 0 BRB52 0
BRB23 31 BRB53 63
BRB24 15 BRB54 31
BRB25 0 BRB55 500>
BRB26 125 BRB56 15
BRB27 31 BRB57 500
BRB28 63 BRB58 15<
BRB29 15< BRB59 31
BRB30 125 BRB60 15<
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YIELD GEL RESULTS FOR BAHAMIANS

SAMPLE # |DNA (ng) | SAMPLE# |DNA (ng)
BAHO1 7.5 BAH31 63
BAHO2 31 BAH32 15
BAHO3 15< BAH33 63
BAHO4 7.5 BAH34 15
BAHOS5 0 BAH35 15<
BAHO6 15< BAH36 15
BAHO7 15< BAH37 15<
BAHOS8 15< BAH38 7.5
BAHO9 0 BAH39 15<
BAH10 15 BAH40 0
BAH11 31 BAH41 15
BAH12 31 BAH42 15
BAH13 31 BAH43 15
BAH14 15< BAH44 15
BAH15 31 BAH45 15<
BAH16 31 BAH46 15
BAH17 31 BAH47 15
BAH18 15 BAH48 15
BAH19 15 BAH49 31
BAH20 15 BAHS50 15
BAH21 15< BAHS51 15<
BAH22 0 BAHS52 15<
BAH23 0 BAH53 15
BAH24 0 BAHS54 15
BAH25 15< BAHS55 15<
BAH26 15< BAHS56 0
BAH27 15< BAH57 15<
BAHZ28 15 BAHS58 15
BAH29 0 BAHS59 15
BAH30 0 BAHG60 22.5
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YIELD GEL RESULTS FOR JAMAICANS
SAMPLE # |DNA (ng) | SAMPLE # |DNA (ng)
JAMO1 31 JAM31 63
JAMO2 31 JAM32 15
JAMO 3 31 JAM33 0
JAMO4 63 JAM34 15<
JAMOS 15 JAM35 15
JAMO6 15< JAM36 15<
JAMO7 7.5 JAM37 15
JAMOS8 15 JAM38 15
JAMO9 15 JAM39 31
JAM10 15 JAM40 250
JAM11 15< JAMA41 15
JAM12 15 JAMA42 31
JAM13 15 JAMA43 125
JAM14 15< JAM4 4 125
JAM15 31 JAM45 31
JAM16 0 JAM46 63
JAM17 7.5 JAM47 63
JAM18 15 JAM48 125
JAM19 15 JAM49 125
JAMZ20 31 JAM50 125
JAM21 63 JAM51 250
JAM22 125 JAMb2 125
JAM23 15 JAMS53 125
JAM24 15 JAM54 31
JAM25 15 JAM55 31
JAM26 15 JAM56 15<
JAM27 15< JAM57 15
JAMZ2 8 63 JAMS58 63
JAMZ29 125 JAMS59 15
JAM30 31 JAM60 63
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YIELD GEL RESULTS FOR TRINIDADIANS
SAMPLE # |DNA (ng) | SAMPLE # |DNA (ng)
TRIO1 15 TRI31 0
TRIOZ2 0 TRI32 63
TRIO3 31 TRI33 125
TRIO4 15 TRI34 31
TRIOS 15 TRI35 15«
TRIOG6 0 TRI36 15
TRIO7 31 TRI37 31
TRIOS8 0 TRI38 0
TRIOO 7.5 TRI39 0
TRI1O0 0 TRI4O0 15<
TRI11 15« TRI41 63
TRI12 15< TRI42 31
TRI13 31 TRI43 63
TRI14 7.5 TRI44 63
TRI1S5 15< TRI45 15«
TRI16 15 TRI46 7.5
TRI17 0] TRI47 15
TRI1S8 0 TRIA48 15<
TRI1O 7.5 TRI49 15<
TRI2O0 15« TRI50 15
TRIZ21 0 TRI51 15
TRIZ22 0 TRIS52 125
TRI23 0 TRI53 15<
TRI24 15< TRI54 15«
TRI25 0 TRIS55 31
TRIZ26 0 TRI56 15<
TRI27 15 TRI57 15<
TRI28 15 TRI58 250
TRIZ2O 15 TRI5Q 15
TRI3O0 0 TRIGO 63
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APPENDIX III

12 3 . AoNEiSe 7.8 9 LowEpiZ 13ea
FIGURE 1: Scan of polaroid of yield gel. Lanes 1-6
contain the following standards in ng of DNA: 500,

250, 125, 63, 15, 30. Lanes 8-13 contain samples
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APPENDIX IV

SLOT BLOT RESULTS

FOR BROWARD WHITE

SAMPLE # |DNA (ng) | SAMPLE # DNA (ng)
BRWO2 10 BRW25 10
BRWO3 30 BRW26 15
BRWO4 30 BRW30 10
BRWOS5 10 BRW32 20
BRWO6 30 BRW35 2.5
BRWO9 30 BRW40 15
BRW11 5 BRW41 5
BRW15 1.25 BRW51 25
BRW16 15 BRW58 20
BRW18 10 BRW59 30
BRW19 10 BRW6O 25

SLOT BLOT RESULTS

FOR BROWARD BLACKS

SAMPLE # |DNA (ng) | SAMPLE # DNA (ng)
BRBO2 10 BRB27 20
BRBO3 7.5 BRB28 30
BRB04 5 BRB34 10
BRBO06 10 BRB35 40
BRBOS 10 BRB36 5
BRB10 10 BRB37 60
BRB11 15 BRB38 10
BRB12 10 BRB39 10
BRB14 30 BRB40 30
BRB15 10 BRB41 30
BRB16 30 BRB43 10
BRB17 30 BRB45 30
BRB18 20 BRB47 20
BRB20 10 BRB50 20
BRB22 15 BRB51 30
BRB23 15 BRB55 20
BRB24 5 BRB58 15
BRB25 20 BRB6O 10
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SLOT BLOT RESULTS FOR BAHAMIANS

SAMPLE # |DNA (ng) | SAMPLE # |DNA (ng)
BAHO2 5 BAH28 10
BAHO6 .625 BAH29 30
BAHOS8 2.5 BAH30 30
BAHO9 2.5 BAH31 10
BAH10 2.5 BAH32 5
BAH11 5 BAH33 2.5
BAH12 10 BAH34 10
BAH13 5 BAH36 10
BAH15 5 BAH41 20
BAH16 5 BAH42 20
BAH17 5 BAH43 20
BAH18 10 BAH44 20
BAH19 5 BAH46 20
BAH20 5 BAHA47 20
BAH22 10 BAH48 20
BAH23 5 BAH49 20
BAH24 2.5 BAHS50 20
BAH25 15 BAHS53 10
BAH27 15 BAH54 5

SLOT BLOT RESULTS FOR JAMAICANS

SAMPLE # |DNA (ng) | SAMPLE# DNA (ng)
JAMO1 10 JAM35 30
JAMO2Z2 10 JAM37 30
JAMO4 10 JAM38 5
JAMOS 10 JAM39 30
JAMOS 15 JAM40 20
JAMO9 5 JAM4 3 20
JAM11 5 JAM4 4 20
JAM1 3 5 JAM45 63
JAM14 5 JAM4 6 20
JAM15 10 JAM47 20
JAM18 15 JAM4 8 20
JAM19 5 JAM49 20
JAM27 15 JAM50 20
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JAM28 20 JAMS51 20
JAM30 15 JAMS52 20
JAM32 20 JAM53 20
JAM34 30

SLOT BLOT RESULTS

FOR TRINIDADIANS

SAMPLE # |DNA (ng) |SAMPLE # |DNA (ng)
TRIO1 10 TRIZ21 15
TRIO3 10 TRI25 15
TRIO4 10 TRIZ26 2.5
TRIO7 10 TRI27 10
TRI1O0 5 TRIZ28 5

TRI12 10 TRIZ29 10
TRI13 10 TRI43 20
TRI17 10 TRI44 30
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APPENDIX V

FIGURE 2:Scan of autoradiogram of Slot Blot for DNA sample
quantitation. Lanes 1 and 6 standards in ng of DNA:10,
5,2.5,1.25,.625,,:313,.156 in opposite order. Lanes 2=5
contain samples.
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APPENDIX VI

1 ; : ; 4. ’ 5 ,é 5 5 . 8_.‘”9 e

FIGURE 3: Scan polaroid of product gel. Lane 1 contains
size marker ¢xl74. Lanes 2-8 contain samples. Lanes 9

contains negative control. All samples amplified.
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APPENDIX VII

STR CORE # OF CORE | CHROMO- CHROMO- ALLELIC
REPEAT | REPEATS SOME SITE | SOME LADDER
LOCATION | RANGE
(bp)
CSF-1
CSF1PO AGAT 7-15 RECEPTOR 5 299-323
GENE
THYROID
TPOX AATG 6-13 PEROXID- 2 232-248
ASE GENE
TYROSINE
THO1 AATG 5-11 HYDROXY- 11 179-203
LASE GENE
TABLE 1: CTTy Information.
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APPENDIX VIII

ALLELE FREQUENCIES FOR CSF
CSF BW BB BAH JAM TRI
15 2 0 1 0 0
14 1 2 0 1 1
13 4 7 8 9 7
12 44 33 37 26 34
11 40 22 35 26 23
10 24 37 25 29 32
9 5 8 2 8 3
8 0 6 5 10 14
7 0 5 7 11 6

ALLELE FREQUENCIES FOR TPOX
TPOX BW BB BAH JAM TRI
13 0 0 1 0 1
12 4 5 4 4 6
11 30 25 32 23 32
10 11 13 12 10 12
9 16 20 31 36 18
8 59 44 22 37 41
7 0 7 4 1 2
6 0 6 14 9 8

ALLELE FREQUENCIES FOR THO1l
THO1 BW BB BAH JAM TRI
11 0 0 0 0 0
10 3 0 2 2 2
9.3 28 9 10 4 5
9 19 18 17 14 20
8 17 27 31 27 28
7 31 47 48 52 41
6 22 19 12 21 24
5 0 0 0 0 0
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APPENDIX IX

15

12 CSF1PO Ladder

TPOX Ladder

93

THOI Ladder

LANE # I e

FIGURE 4 :Scan of 6% Long Ranger gel autoradiogram.
Lane # 1 and 6 contain ladders. Lanes 2-5
contain samples.

57



APPENDIX X

Pages 59-88 : Effect of Substructuring for all populations
for all three STR loci. The upper left table lists alleles,
frequencies, percentages, squared percentages, and totals
for the population. The upper left table list similar data
for the population that is being compared. The lower left
table is the theoretical combined population. Hrand Hgare
heterozygosity estimates for the theoretical total
population and the subpopulations respectively. Fgr=(Hr-

Hs) /Hr.
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APPENDIX XI

G Test Values for CSF

BB BAH JAM TRI
BW 24.4116* 16.9111~* 33.6854~ 30.3304%*
BB 12.6070 5.9669 6.2964
BAH 11.7592 10.0759
JAM 6.0579
G Test Values for TPOX
BB BAH JAM TRI
BW 16.3612% 40.7965* 23.7061% 14.8656*
BB 15.7348 10.8610 5.2652
BAH 9.7282 11.8822
JAM 9.6518
G Test Values for THO1
BB BAH JAM TRI
BW 18.5581~* 19.5202* 26.56068* 20.4207*
BB 3.9482 4.7756 4.25686
BAH 5.7522 6.6130
JAM 2.6892
TABLE 2 : Above tables give G-test values for all three

loci and possible combinations. The 2-way R x C contingency
table calculating the G-statistic was carried out with a
program provided by G. Carmody (Ottawa, Canada).
*probability values less than 0.01
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APPENDIX XIT

X- vValues for CSF

BB BAH JAM TRI
BW 29.5593~* 22.0087* 42.,7025* 38.9094~*
BB 14.06306 6.0456 6.4802
BAH 12.8414 11.0459
JAM 6.1724
X? Values for TPOX
BB BAH JAM TRI
BW 21.3928%* 48.8640%* 27.8186%* 19.1355%*
BB 16.3862 11.4945 5.8191
BAH 10.2998 12.0500
JAM 10.1708
X-Values FOR THO1
BB BAH JAM TRI
BW 20.2422+* 20.0058* 28.8975* 22.,0998%
BB 4.7346 5.6001 5.0470
BAH 5.8694 6.7239
JAM 2.6981

TABLE 3: x“values for all loci with all possible population
combinations.

*probability values less than 0.01
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APPENDIX XIII

LOCI T-VALUE CRITICAL T-VALUE
CSF1PO 7.40° 2.306

TPOX 1.75 2.306

THO1 3.407 2.306

TABLE 4: T-test values between Broward whites and African
Descent population.* marks significant values.
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APPENDIX XIV

LOCI T-VALUE CRITICAL T-VALUE
CSF1PO -.2000" 3.182
TPOX -.3256" 3.182
THO1 -.5862" 3.182
TABLE 5: T-values between Broward blacks and other

African descent populations. * mark significant values.
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