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6. Reevaluation of the statistical cutoff study and the use of various analytical thresholds when 

applying to samples with apparent drop out. 

7. A more detailed sensitivity study shall be conducted by the laboratory.  

8. Statistical reevaluation of all the DNA cases that the assessment team reviewed, to include 

issuing amendment reports of any cases where the stats were applied incorrectly. 

9. More detailed training with the analyst on the new validated procedures, mixture 

deconvolution, major and minor profiles, threshold evaluations and the proper use of the 

statistical method, Combined Probability of Inclusion, CPI. 

10. Include a procedure for the correct use of significant figures in reporting statistics in case 

reports.  This should include the proper method of rounding the statistical information.   

11. The laboratory shall verify the ability to interpret the types of mixtures created from known 

standards that the interpretation protocols address.  

12. Include a formula for 2P calculations.  It should not be calculated just 2P, as that would not 

adjust for possible subpopulations and if it was actually a homozygous peak.    

 

CONCLUSION: 

DNA case work shall be suspended immediately until all the nonconformities are successfully resolved and 

all the required ANAB action items listed above are completed   The laboratory is required to respond to 

nonconformities in writing within 30 days of receipt of the assessment report.  The response shall identify 

the corrective action taken, including root cause analysis, selection and implementation of corrective action, 

and any follow-up confirmation of effectiveness.  It is recognized that some non-conformities may require 

more than 30 days for completion of the process of root cause analysis, selection and implementation of 

corrective action, and confirmation of effectiveness, and in such instances the 30 day response must include 

a description of action taken to date and a plan with milestones for completion of the corrective action. 

Once the nonconformities have been resolved and accepted by ANAB, an additional onsite visit is required. 

This additional visit will determine ANAB’s subsequent course of action, which may include suspension, 

reduction of scope of accreditation, or withdrawal of accreditation. During this period no testing of DNA 

cases will be performed. 

 

COMMENDATIONS: 

The assessors and ANAB would like to thank the DC Department of Forensic Sciences for their openness 

and willingness to provide any requested materials necessary to conduct an efficient assessment during the 

audit.   

 

Respectfully, 

 

Pat Bencivenga 

Accreditation Manager, Inspection and Forensic Science 

ANSI-ASQ National Accreditation Board/ANAB 

5300 West Cypress, Suite 180 

Tampa, FL 33607 

(813) 443-0517 X 300 (Office) 

pbencivenga@anab.org 
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Subsequent testing for P30 and spermatozoa was negative.  Certainly, these results can’t 
be ignored, but the experienced analyst will recognize these as negative results, and not a 
true purple color change indicating the presence of semen. 
 

 
 
Figure 4.  Typical results obtained from ap spot test added to filter paper transfer 
from a rectal swab.  No semen was present on the swab. 
 
Experience cannot be overemphasized and senior forensic biologists should make a habit 
of passing on their knowledge to new analysts.  Schiff 5 stated “after 14 year’s (sp) 
experience with the AP test, the author has found it to have great merit as a test for the 
identification of seminal fluid in the absence of spermatozoa”.  He continues, “because he 
has used the test qualitatively rather than quantitatively, he has established no arbitrary, 
numerical cutoff as to when the test is to be declared positive and when negative”.  He 
states that the test “is only as dependable as the physician, chemist, or pathologist who 
performs it”. 
 
Schiff lists three guidelines that he maintains should be followed in conducting the AP 
test: 

1. The reagents must be freshly prepared. 
 
He found that the diazo-coupling agent that originally was clear and lightly tinted 
began to precipitate after 12 hours. This author has experienced the same result 
and recommends that it be prepared fresh daily. 
 
 



2. The examiner must follow the same protocol in every case. 
 

In other words, press a swab to a piece of filter paper for the same time period 
applying the same pressure each and every time.  Add the same number of drops 
of AP spot test and wait the same length of time each and every time.  Developing 
consistency in the conducting the test will make the analyst more comfortable in 
interpreting the results. 
 

3. The examiner must not deviate from his/her method of reading the test. 
 

After the analyst gains confidence in conducting the test, and performs a 
sufficient number of confirmatory tests on various test results, the analyst will 
come to realize what is a true positive reaction. 

 
Conclusion 
 
Testing for acid phosphatase remains a valuable presumptive test for the screening of 
swabs collected from sexual assault survivors and for the testing of stains found on 
clothing and bedding.  The experienced forensic biologist knows that all stains that 
fluoresce are not necessarily semen and all semen stains do not fluoresce.  In addition, 
semen is a heterogeneous fluid and portions of a deposited stain will contain various 
levels of acid phosphatase, P30 and spermatozoa.  Examination of a pair of panties with 
an alternate light source and extraction of all the stains that fluoresce followed by psa 
analysis may yield semen, however, it may not, and it does not appear to this author to be 
the best use of time and expenses.  Acid phosphatase mapping is an inexpensive and 
quick method for screening such stains.   
 
Years ago, forensic biologists (serologists) were taught what was termed “a systematic 
approach to the analysis of semen evidence” developed by Blake, Sensabaugh and 
Bashinski 6.  The three major steps consisted of locating the stain, estimating the amount 
of semen found and genetic analysis of the stain.  With the advent of DNA, it seems 
possible that one could just cut a stain from a pair of underwear, extract it and generate a 
DNA profile.  Obtaining the subject’s DNA profile on the underwear, where it shouldn’t 
be, should be conclusive proof of guilt.  And perhaps it is.  However, this analyst, trained 
in the “old school” feels that a more thorough analysis is warranted.  Acid phosphatase 
mapping in locating stains and sperm quantitation of positive stains are important steps 
that can only aid the DNA analyst in interpreting the results.  
 
It behooves the forensic biologist to utilize all of the methods available for optimum 
semen detection. 
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Introduction 
 
Acid phosphatase is an enzyme secreted by the prostate gland that is present in large 
amounts in seminal fluid.  It, like psa (prostatic specific antigen), is not unique to the 
prostate and can be found in other biological fluids including vaginal secretions.  It is 
therefore considered a presumptive chemical test for the presence of semen and semen 
must be confirmed by other means (sperm detection or psa detection using membrane test 
systems). 
 
Testing for the presence of acid phosphatase can be extremely helpful however, in 
locating semen stains on clothing and for testing swabs from sexual assault cases.  A 
strong positive reaction generally indicates that semen is present and that further testing 
is warranted. 
 
For an excellent review on the history of acid phosphatase detection, see Gaensslen 1.  A 
number of testing methods exist for the sampling of items for the presence of acid 
phosphatase.  The enzymatic breakdown of sodium-α-naphthyl phosphate by acid 
phosphatase and the subsequent conversion of o-dianisidine to a colored compound by 
the free naphthyl is a recognized test procedure for the detection of semen 2.  The 
Serological Research Institute (SERI) produces a powder they call ap spot test.  When the 
powder is reconstituted in water, it can be used to screen stains and swabs for the 
presence of semen. 
 
The sensitivity and stability of the product are discussed.   
 
Materials and Methods 
 
Sensitivity 
 
Acid phosphatase was obtained from Sigma Chemical Company.  The product number 
was P-1146, Lot 051K7038 and was isolated from potato.  50 units were purchased, 
consisting of 7.5 mg of solid having an activity of 6.7 units/mg (50.25 units).  The solid 
was dissolved in 200 µL of deionized water.  100 µL of this solution (25 units) was added 
to a cotton-tipped swab that was allowed to air dry.  50 µL deionized water was added to 
the remaining 100 µL, mixed and 100 µL of this solution (17 units) was added to a 



cotton-tipped swab that was allowed to air dry.  Subsequent dilutions were made in this 
manner resulting in dry cotton-tipped swabs having the following units of acid 
phosphatase: 25, 17, 5.6, 1.8, 0.6, 0.2, 0.05 and 0.02.   
 
Testing of these dry swabs was conducted in the following manner.  Deionized water was 
added to a small piece of Whatman filter paper #3.  Each swab was pressed against the 
filter paper strongly between thumb and forefinger for ten seconds.  A single drop of 
freshly prepared SERI ap spot test (Lot 1562) was added to each piece of filter paper and 
color changes were recorded after 10 minutes. 
 
Stability 
 
SERI ap spot test (Lot 1562) was prepared fresh daily and used for case analysis.  The 
reagent was maintained in a small glass dropper bottle protected from light with tape at 
room temperature.  At the end of the business day (approximately 8 hours), the reagent 
was placed in a plastic15 mL Falcon tube and refrigerated.  The following morning, fresh 
ap spot test was prepared and kept on the lab bench along with the previous preparation.  
This procedure was followed for the three remaining days of the week.   
 
Whatman #3 filter paper was moistened and a cotton-tipped swab containing 25 units of 
acid phosphatase was pressed to 5 areas of the paper (following the procedure described 
previously).  The same procedure was followed with 17 units of acid phosphatase. 
 
SERI ap spot test reagent (fresh, 1 day, 2 days, 3 days, 4 days and 5 days old) was added 
to the filter paper and color changes were recorded after 10 minutes. 
 
The same methods were followed using SERI ap spot test reagents that were stored 
frozen for 1 to 5 days; however, the reagents were not removed from the freezer daily. 
 
Results and Discussion 
 
Sexual assault kits and clothing are routinely submitted to crime laboratories for 
examination for the presence of semen.  Typically, forensic scientists conduct visual 
examinations for stains followed by examination with an alternate light source on 
clothing and bedding items.  This is generally followed by testing of stains for the 
presence of acid phosphatase, an enzyme secreted by the prostate and found in high 
levels in semen.  Swabs collected from sexual assault survivors are generally tested for 
the presence of acid phosphatase followed by tests for the presence of spermatozoa, and 
P30 if necessary. 
 
It is customary to test stained areas and swabs collected from the survivor indirectly.  In 
other words, a transfer method involving wet or dry cotton-tipped swabs or moistened 
filter paper applied as an overlay to a stained area or swabbing is employed.  As 
recommended by Barnett, et.al. 3, presumptive test reagents should NEVER be applied 
directly to items of evidence. 



Following this methodology, experiments were designed to determine the sensitivity of 
one acid phosphatase test.  The Serological Research Institute (SERI) sells a product they 
call ap spot test.  It contains sodium-α-naphthyl phosphate and o-dianisidine (Fast Blue 
B).  If acid phosphatase is present in a sample and a drop of the ap spot test is added, the 
enzyme catalyzes the breakdown of sodium-α-naphthyl phosphate producing free 
naphthyl that reacts with o-dianisidine producing a purple colored compound. 
 
Results of Sensitivity Tests 
 
Freshly prepared ap spot test gave positive results with acid phosphatase diluted to 0.18 
to 0.6 units. *  A photograph of the results appears in Figure 1. 
 

 
Figure 1.  One drop of ap spot test added to moistened filter paper containing 
diluted acid phosphatase (25 to 0.02 units).  Positive reaction (purple color change) 
obtained at 0.6 units. 
 
Sensabaugh 4 published results of experiments designed to quantitate the levels of 
endogenous and postcoital vaginal acid phosphatase.  He standardized data from several 
investigators including his data and obtained a range of endogenous vaginal acid 
phosphatase of 0.023 to 4.902 units.  SERI’s ap spot test would certainly react with these 
endogenous levels of acid phosphatase.  Hence the presumptive nature of the ap test and 
the requirement that the presence of semen be confirmed in another manner. 

                                                 
*One unit will hydrolyze 1.0 µmole of p-nitrophenyl phosphate per minute at pH 4.8 at 37 °C 



 
 
Results of Stability Tests 
 
The directions supplied with SERI’s ap spot test state to prepare the reagent daily.  The 
Fast Blue B dye is light sensitive.  At room temperature, on the lab bench and in the light, 
the ap spot test will begin to turn yellow and brown material will precipitate out.   
 
The results of the stability experiments are shown in Figure 2.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Photograph of filter paper with 25 and 12 units of acid phosphatase and 
drops of fresh, 1 day, 2 day, 3 day and 4 day old ap spot test reagent.  
 
A decrease in activity was observed in 1 day old ap spot test reagent, however it still 
reacted fairly well.  By two days, the activity of the reagent dropped significantly and by 
four days, the reagent has lost the ability to detect 25 units of acid phosphatase. 
 
Tests were conducted to determine whether freezing the reagent could enhance stability.  
The results of this experiment are shown in Figure 3.  As can be seen in Figure 3, 
freezing did enhance the stability of the reagent.  However, the frozen reagents were not 



removed from the freezer and thawed on the laboratory bench daily, but remained in the 
freezer.    
 
 
  
 

 
 
 
Figure 3.  Varying units of acid phosphatase (25 u, 17 u, 6u and 2 u) deposited on 
filter paper to which ap spot test, frozen for various days (fresh, 1 day, 2 days, 5 
days), was added.   
 
 
The ap spot test stored frozen for 5 days worked as well as the freshly prepared reagent.  
However, once thawed and left on the lab bench, this reagent would degrade just as fresh 
or refrigerated reagent. 
 
Interpretation of the color change indicating a positive result can be subjective.  As seen 
in Figure 1, a deep, dark purple color change, especially if it occurs rapidly, strongly 
indicates the presence of semen and would demand further testing.  Light results such as 
0.6 to 0.18 units (Figure 1) may be the result of very weak semen stains or endogenous 
acid phosphatase levels. 
 
Occasionally, color changes having a tannish hue are found on swabs taken from 
survivors, especially rectal swabs.  Figure 4 shows one such result.  This is a typical 
result from rectal and anal swabs and should not be confused with a positive AP reaction.  
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Subsequent testing for P30 and spermatozoa was negative.  Certainly, these results can’t 
be ignored, but the experienced analyst will recognize these as negative results, and not a 
true purple color change indicating the presence of semen. 
 

 
 
Figure 4.  Typical results obtained from ap spot test added to filter paper transfer 
from a rectal swab.  No semen was present on the swab. 
 
Experience cannot be overemphasized and senior forensic biologists should make a habit 
of passing on their knowledge to new analysts.  Schiff 5 stated “after 14 year’s (sp) 
experience with the AP test, the author has found it to have great merit as a test for the 
identification of seminal fluid in the absence of spermatozoa”.  He continues, “because he 
has used the test qualitatively rather than quantitatively, he has established no arbitrary, 
numerical cutoff as to when the test is to be declared positive and when negative”.  He 
states that the test “is only as dependable as the physician, chemist, or pathologist who 
performs it”. 
 
Schiff lists three guidelines that he maintains should be followed in conducting the AP 
test: 

1. The reagents must be freshly prepared. 
 
He found that the diazo-coupling agent that originally was clear and lightly tinted 
began to precipitate after 12 hours. This author has experienced the same result 
and recommends that it be prepared fresh daily. 
 
 



2. The examiner must follow the same protocol in every case. 
 

In other words, press a swab to a piece of filter paper for the same time period 
applying the same pressure each and every time.  Add the same number of drops 
of AP spot test and wait the same length of time each and every time.  Developing 
consistency in the conducting the test will make the analyst more comfortable in 
interpreting the results. 
 

3. The examiner must not deviate from his/her method of reading the test. 
 

After the analyst gains confidence in conducting the test, and performs a 
sufficient number of confirmatory tests on various test results, the analyst will 
come to realize what is a true positive reaction. 

 
Conclusion 
 
Testing for acid phosphatase remains a valuable presumptive test for the screening of 
swabs collected from sexual assault survivors and for the testing of stains found on 
clothing and bedding.  The experienced forensic biologist knows that all stains that 
fluoresce are not necessarily semen and all semen stains do not fluoresce.  In addition, 
semen is a heterogeneous fluid and portions of a deposited stain will contain various 
levels of acid phosphatase, P30 and spermatozoa.  Examination of a pair of panties with 
an alternate light source and extraction of all the stains that fluoresce followed by psa 
analysis may yield semen, however, it may not, and it does not appear to this author to be 
the best use of time and expenses.  Acid phosphatase mapping is an inexpensive and 
quick method for screening such stains.   
 
Years ago, forensic biologists (serologists) were taught what was termed “a systematic 
approach to the analysis of semen evidence” developed by Blake, Sensabaugh and 
Bashinski 6.  The three major steps consisted of locating the stain, estimating the amount 
of semen found and genetic analysis of the stain.  With the advent of DNA, it seems 
possible that one could just cut a stain from a pair of underwear, extract it and generate a 
DNA profile.  Obtaining the subject’s DNA profile on the underwear, where it shouldn’t 
be, should be conclusive proof of guilt.  And perhaps it is.  However, this analyst, trained 
in the “old school” feels that a more thorough analysis is warranted.  Acid phosphatase 
mapping in locating stains and sperm quantitation of positive stains are important steps 
that can only aid the DNA analyst in interpreting the results.  
 
It behooves the forensic biologist to utilize all of the methods available for optimum 
semen detection. 
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Notice of Amendment of the FBI’s STR Population Data Published in 1999 and 2001  

Recently, new amplification kits that expand the number of loci in a multiplex reaction have become 
commercially available.  To establish allele distributions for the additional loci, the FBI Laboratory 
retyped population samples that were originally genotyped using AmpFlSTR Profiler Plus, COfiler, 
Identifiler (Thermo Fisher Scientific, South San Francisco, CA)  and/or GenePrint PowerPlex (Promega 
Corp., Madison, WI) (1,2) using GlobalFiler (Thermo Fisher Scientific) and PowerPlex Fusion (Promega 
Corp.) (3).  During a comparison of over 1100 DNA profiles from African Americans, Caucasians, 
Southwest Hispanics, Bahamians, Jamaicans, Trinidadians, Filipinos and Chamorros in the original (4,5) 
and new studies (3), genotyping discrepancies were discovered.  Electronic genotype data 
corresponding to the published allele frequencies are not available for the Southeast Hispanic, Apache, 
Navaho and Minnesota Native American populations (6), as well as Filipino and Chamorro populations 
(except for D2S1338 and D19S433) (7).  Genotypes from these populations thus could not be assessed 
for concordance. 

The discrepancies discovered were attributable to (a) human error, typically due to manual data editing 
and recording, and (b) technological limitations (e.g., insufficient resolution for distinguishing 
microvariants using polyacrylamide gel electrophoresis).  The published genotype data (3,4) from which 
allele frequencies were calculated also include sample or data processing errors (e.g., genotype 
duplications).    

Allele frequencies cited across these publications (1,2) have been used by the FBI and many forensic 
laboratories for calculating match statistics in criminal investigations and other types of human 
identification applications since 1999.  Given that statistical estimates based on these data have been 
included in thousands of laboratory reports and testimonies, the FBI Laboratory believes the 
discrepancies require acknowledgement.  The FBI Laboratory has submitted an erratum notice, which is 
scheduled to appear in the July issue of the Journal of Forensic Science (please see 
http://onlinelibrary.wiley.com/doi/10.1111/1556-4029.12806/abstract for an online version).  This article 
describes these errors and their effect on profile probability calculations.  Empirical testing described in 
this publication supports that any discrepancy between profile probabilities calculated using the original 
and corrected data is expected to be less than a factor of two in a full profile.   The FBI Laboratory is 
additionally providing herein the amended allele frequency tables for use by anyone interested in 
performing comparisons between the multi-locus profile probabilities calculated using the previously 
published data and the amended allele frequencies. 

If you have any questions, please contact the FBI’s DNA Support Unit at 703-632-7572. 

African American Amended Allele Frequency Table 

Caucasian Amended Allele Frequency Table 

Southwestern Hispanic Amended Allele Frequency Table 



Amendment of the FBI’s STR Population Data Published in 1999 and 2001 Page 2 
 

Bahamian Amended Allele Frequency Table 

Jamaican Amended Allele Frequency Table 

Trinidadian Amended Allele Frequency Table 

Chamorro Amended Allele Frequency Table 

Filipino Amended Allele Frequency Table 
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Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 D2S1338 D19S433 Allele
6 0.0861 0.1095 6
7 0.0028 0.0071 0.0429 0.0215 0.4405 7
8 0.0028 0.0500 0.0335 0.1738 0.0857 0.3684 0.1857 0.0359 8
9 0.0056 0.0139 0.0279 0.1571 0.0333 0.1818 0.1452 0.1986 9
9.3 0.1048 9.3
10 0.0250 0.0639 0.0503 0.3238 0.2714 0.0933 0.0143 0.1100 0.0150 10
<11 0.0056 <11
11 0.0028 0.0361 0.0056 0.2611 0.2374 0.2238 0.2048 0.2249 0.2943 0.0689 11
<12 0.0048 <12
12 0.0024 0.1083 0.0587 0.3556 0.4832 0.0905 0.3000 0.0239 0.1866 0.1138 12
12.2 0.0808 12.2
13 0.0119 0.0056 0.2222 0.0559 0.2444 0.1257 0.0190 0.0548 0.1651 0.2964 13
13.2 0.0056 0.0509 13.2
14 0.1214 0.0667 0.3333 0.0642 0.0056 0.0391 0.0048 0.0071 0.0096 0.1946 14
14.2 0.0539 14.2
15 0.2905 0.2361 0.2139 0.1676 0.0028 0.0419 15
15.2 0.0389 15.2
16 0.3071 0.2694 0.0444 0.1872 0.0449 0.0210 16
>16 0.0028 >16
16.2 0.0180 16.2
17 0.2000 0.1833 0.0083 0.1620 0.1018 17
17.2 0.0028 0.0030 17.2
18 0.0548 0.1361 0.0083 0.1313 0.0659 18
18.2 0.0083 0.0030 18.2
19 0.0048 0.0722 0.0528 0.0782 0.1377 19
>19 0.0024 >19
19.2 0.0028 19.2
20 0.0278 0.0722 0.0559 0.0629 20
21 0.1250 0.0112 0.1527 21
22 0.2250 0.0056 0.1377 22
22.2 0.0056 22.2
23 0.1250 0.0056 0.0988 23
24 0.1861 0.0928 24
24.2 0.0028 24.2
25 0.1000 0.0838 25
26 0.0361 0.0028 0.0210 26
27 0.0222 0.0615 27
28 0.0167 0.2151 28
29 0.0056 0.1899 29
29.3 0.0028 29.3
30 0.0028 0.1788 30
30.2 0.0028 0.0084 30.2
31 0.0922 31
31.2 0.0754 31.2
32 0.0084 32
32.2 0.0698 32.2
33 0.0084 33
33.2 0.0335 33.2
34 0.0084 34
34.2 0.0028 34.2
35 0.0279 35
36 0.0056 36
37 0.0056 37

Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 D2S1338 D19S433 Allele
N 210 180 180 180 179 179 180 179 210 210 209 210 209 167 167

African American Amended Allele Frequencies



Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 D2S1338 D19S433 Allele
6 0.0025 0.2252 6
7 0.0173 0.0025 0.1733 7
8 0.0179 0.0995 0.1634 0.0050 0.5470 0.1262 0.0199 8
8.3 0.0025 8.3
9 0.0102 0.0308 0.0765 0.1460 0.0198 0.1238 0.1658 0.1045 9
9.3 0.3045 9.3
10 0.1020 0.0487 0.0510 0.2896 0.2525 0.0371 0.0025 0.0647 10
10.3 0.0025 10.3
<11 0.0128 <11
11 0.0587 0.0128 0.4103 0.3214 0.2030 0.2995 0.2550 0.2736 11
12 0.1454 0.1276 0.3538 0.3061 0.1411 0.3267 0.0371 0.3383 0.1086 12
12.2 0.0066 12.2
13 0.0025 0.0051 0.3393 0.1224 0.1462 0.1097 0.0297 0.0718 0.1642 0.2829 13
13.2 0.0263 13.2
14 0.1386 0.1020 0.2015 0.1735 0.0077 0.0357 0.0074 0.0149 0.0323 0.3355 14
14.2 0.0033 14.2
15 0.2475 0.1122 0.1097 0.1276 0.0026 0.0050 0.0025 0.1349 15
15.2 0.0263 15.2
16 0.2327 0.2015 0.0128 0.1071 0.0296 0.0428 16
16.2 0.0263 16.2
17 0.2104 0.2628 0.0026 0.1556 0.1941 17
17.2 0.0033 17.2
18 0.1634 0.2219 0.0306 0.0918 0.0526 18
18.2 0.0033 18.2
19 0.0050 0.0842 0.0561 0.0357 0.1447 19
20 0.0102 0.1454 0.0255 0.1546 20
20.2 0.0026 20.2
21 0.1735 0.0051 0.0197 21
22 0.1888 0.0026 0.0296 22
22.2 0.0102 22.2
23 0.1582 0.1349 23
24 0.1378 0.1217 24
24.2 0.0051 24.2
25 0.0689 0.0954 25
26 0.0179 0.0230 26
27 0.0102 0.0459 27
28 0.1658 28
29 0.1811 29
30 0.2321 30
30.2 0.0383 30.2
31 0.0714 31
31.2 0.1020 31.2
32 0.0153 32
32.2 0.1097 32.2
33.2 0.0306 33.2
35.2 0.0026 35.2
Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 D2S1338 D19S433 Allele
N 202 196 196 196 196 196 195 196 202 202 202 202 201 152 152

Caucasian Amended Allele Frequencies 



Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 D2S1338 D19S433 Allele
5 0.0024 5
6 0.0024 0.0048 0.2321 6
7 0.0616 0.0215 0.0024 0.0048 0.3373 7
8 0.0025 0.0025 0.0665 0.0981 0.5550 0.0813 0.0168 8
9 0.0025 0.0542 0.2192 0.0478 0.0072 0.0335 0.1029 0.0793 0.0035 9
9.3 0.2416 9.3
10 0.0936 0.0640 0.1010 0.3062 0.2536 0.0335 0.0024 0.1755 10
<11 0.0049 <11
11 0.0025 0.0616 0.0123 0.4261 0.2020 0.2895 0.2656 0.2727 0.3149 0.0035 11
12 0.1207 0.1059 0.2882 0.2167 0.1914 0.3923 0.0933 0.2885 0.0563 12
12.2 0.0211 12.2
13 0.0024 0.3251 0.1700 0.0961 0.1379 0.0383 0.0646 0.0024 0.1010 0.1620 13
13.2 0.1092 13.2
14 0.0789 0.0616 0.2463 0.1700 0.0049 0.0567 0.0048 0.0096 0.0240 0.3204 14
14.2 0.0458 14.2
15 0.4258 0.0714 0.1158 0.1379 0.0025 0.0048 0.1197 15
15.2 0.0810 15.2
16 0.2656 0.3645 0.0246 0.1158 0.0176 0.0423 16
16.2 0.0352 16.2
17 0.1268 0.2217 0.0074 0.1379 0.2218 17
18 0.0837 0.1946 0.0025 0.0517 0.0423 18
19 0.0144 0.0714 0.0813 0.0369 0.2606 19
>19 0.0024 >19
20 0.0123 0.0690 0.0172 0.1408 20
20.2 0.0025 20.2
21 0.1305 0.0197 0.0106 21
21.2 0.0025 21.2
22 0.1773 0.0074 0.0704 22
>22 0.0123 >22
22.2 0.0049 22.2
23 0.1404 0.1232 23
23.2 0.0074 23.2
24 0.1256 0.0669 24
24.2 0.0025 24.2
25 0.1379 0.0387 25
26 0.0837 0.0070 26
27 0.0320 0.0099 27
28 0.0025 0.0690 28
29 0.2044 29
29.2 0.0025 29.2
30 0.3300 30
30.2 0.0320 30.2
31 0.0690 31
31.2 0.0862 31.2
32 0.0123 32
32.2 0.1355 32.2
33.2 0.0419 33.2
34.2 0.0049 34.2
Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 D2S1338 D19S433 Allele
N 209 203 203 203 203 203 203 203 209 209 209 209 208 142 142

Southwest Hispanic Amended Allele Frequencies



Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 Allele
5 0.0032 5
6 0.0032 0.0673 0.1538 6
7 0.0031 0.0126 0.0641 0.0256 0.3846 7
8 0.0723 0.0220 0.1541 0.0577 0.3237 0.2276 0.0385 8
9 0.0032 0.0094 0.0314 0.1258 0.0481 0.2212 0.1282 0.2147 9
9.3 0.0897 9.3
10 0.0194 0.0597 0.0252 0.3396 0.2340 0.0897 0.0128 0.0994 10
<11 0.0097 <11
11 0.0094 0.0516 0.0097 0.2390 0.3050 0.2201 0.2244 0.2372 0.3013 11
11.3 0.0031 11.3
12 0.1290 0.0484 0.3711 0.3994 0.1195 0.2853 0.0353 0.1731 12
13 0.0283 0.1903 0.0516 0.2264 0.1604 0.0252 0.0705 0.1442 13
13.2 0.0032 13.2
14 0.0742 0.0629 0.3387 0.0452 0.0157 0.0535 0.0096 0.0256 14
15 0.3194 0.1541 0.1839 0.1548 0.0063 0.0032 0.0032 15
15.2 0.0032 0.0032 15.2
16 0.3387 0.2642 0.0613 0.1645 16
17 0.1968 0.2013 0.0226 0.1871 17
<18 0.0129 <18
18 0.0645 0.1824 0.1258 18
18.2 0.0129 18.2
19 0.0032 0.0723 0.0581 0.0968 19
20 0.0252 0.0742 0.0484 20
21 0.1129 0.0226 21
21.2 0.0032 0.0032 21.2
22 0.1452 0.0258 22
22.3 0.0032 22.3
23 0.1774 23
24 0.1968 24
24.3 0.0065 24.3
25 0.0968 25
26 0.0323 26
27 0.0516 0.0710 27
28 0.0097 0.2226 28
29 0.0065 0.1742 29
30 0.1774 30
>30 0.0065 >30
30.2 0.0097 30.2
30.3 0.0032 30.3
31 0.0935 31
31.2 0.0484 31.2
32 0.0194 32
32.2 0.0968 32.2
33 0.0032 33
33.2 0.0387 33.2
34 0.0097 34
34.2 0.0032 34.2
35 0.0226 35

Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 Allele
N 155 159 155 155 155 155 159 159 159 156 156 156 156

Bahamian Amended Allele Frequencies



Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 Allele
5 0.0024 5
6 0.0041 0.0673 0.1394 6
7 0.0020 0.0061 0.0481 0.0313 0.3558 7
8 0.0533 0.0205 0.1988 0.0625 0.3822 0.2548 0.0340 8
9 0.0077 0.0102 0.0246 0.1393 0.0313 0.2644 0.1587 0.2087 9
9.3 0.0841 9.3
10 0.0129 0.0553 0.0246 0.3443 0.2716 0.0745 0.0048 0.1092 10
10.1 0.0020 10.1
<11 0.0026 <11
11 0.0041 0.0309 0.0052 0.2049 0.2766 0.1844 0.2332 0.1538 0.3131 11
12 0.0052 0.1160 0.0438 0.3996 0.4549 0.1025 0.2933 0.0264 0.1869 12
13 0.0155 0.0082 0.2139 0.0258 0.2561 0.1434 0.0123 0.0529 0.1383 13
13.2 0.0052 13.2
14 0.0670 0.0738 0.3273 0.0412 0.0143 0.0533 0.0061 0.0072 0.0097 14
14.2 0.0026 14.2
15 0.3376 0.2275 0.2165 0.1572 0.0061 15
15.2 0.0026 15.2
16 0.3067 0.2910 0.0670 0.1907 16
17 0.2113 0.1824 0.0052 0.1830 17
<18 0.0077 <18
18 0.0464 0.1311 0.0026 0.1237 18
18.2 0.0206 18.2
19 0.0077 0.0533 0.0670 0.0954 19
19.2 0.0077 19.2
20 0.0225 0.0464 0.0696 20
21 0.0061 0.0747 0.0284 21
21.2 0.0026 21.2
22 0.1881 0.0155 22
23 0.1959 0.0052 23
24 0.1469 0.0026 24
24.3 0.0026 0.0026 24.3
25 0.1160 25
26 0.0412 26
27 0.0515 0.0644 27
28 0.0155 0.2732 28
29 0.0077 0.1830 29
30 0.1649 30
>30 0.0103 >30
30.2 0.0180 30.2
31 0.0644 31
31.2 0.0490 31.2
32 0.0155 32
32.1 0.0026 32.1
32.2 0.0619 32.2
33 0.0052 33
33.2 0.0309 33.2
34 0.0077 34
34.2 0.0026 34.2
35 0.0412 35
36 0.0103 36
37 0.0026 37

Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 Allele
N 194 244 194 194 194 194 244 244 244 208 208 208 206

Jamaican Amended Allele Frequencies



Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 Allele
5 0.0061 5
6 0.0976 0.1829 6
7 0.0118 0.0060 0.0671 0.0122 0.3110 7
8 0.0063 0.0235 0.0536 0.2083 0.0549 0.3232 0.2073 0.0610 8
9 0.0294 0.0476 0.1131 0.0244 0.1646 0.2073 0.1646 9
9.3 0.0732 9.3
10 0.0500 0.1529 0.0536 0.3333 0.2744 0.0671 0.0122 0.1280 10
<11 0.0064 <11
11 0.0059 0.0750 0.0256 0.2941 0.2798 0.2202 0.2134 0.2866 0.2866 11
12 0.1563 0.0833 0.3235 0.3214 0.1012 0.2744 0.0488 0.1829 12
13 0.0059 0.2250 0.0962 0.1353 0.1607 0.0179 0.0793 0.1402 13
13.2 0.0064 13.2
13.3 0.0061 13.3
14 0.0563 0.0882 0.2500 0.1090 0.0235 0.0833 0.0122 0.0305 14
15 0.3125 0.1412 0.1813 0.1538 15
16 0.3188 0.2941 0.0563 0.2051 0.0059 16
17 0.2000 0.2647 0.0513 17
18 0.1125 0.1353 0.0125 0.0577 18
19 0.0471 0.0563 0.0962 19
20 0.0176 0.0938 0.0705 20
21 0.1000 0.0385 21
22 0.1688 22
23 0.1625 23
24 0.2063 24
25 0.1063 25
26 0.0438 26
27 0.0188 0.0625 27
28 0.0125 0.2250 28
29 0.0063 0.2000 29
29.2 0.0063 29.2
30 0.1750 30
>30 0.0125 >30
30.2 0.0125 30.2
31 0.0500 31
31.2 0.0813 31.2
32 0.0313 32
32.2 0.0688 32.2
33 0.0063 33
33.2 0.0500 33.2
34 0.0188 34
35 0.0125 35

Allele D3S1358 vWA FGA D8S1179 D21S11 D18S51 D5S818 D13S317 D7S820 CSF1PO TPOX TH01 D16S539 Allele
N 80 85 80 80 80 78 85 84 84 82 82 82 82

Trinidadian Amended Allele Frequencies



Allele D2S1338 D19S433 Allele
12 0.0347 12
12.2 0.0139 12.2
13 0.3542 13
13.2 0.0417 13.2
14 0.2292 14
14.2 0.0972 14.2
15 0.0903 15
15.2 0.0972 15.2
16 0.0278 16
16.2 0.0139 16.2
17 0.1042 17
17.2 0.0278 17.2
18 0.0833 18
19 0.1875 19
20 0.1111 20
21 0.0139 21
22 0.0972 22
23 0.1736 23
24 0.1319 24
25 0.0556 25
26 0.0069 26
27 0.0069 27

Allele D2S1338 D19S433 Allele
N 72 72

Chamorro Amended 

Allele Frequencies



Allele D2S1338 D19S433 Allele
12 0.0286 12
13 0.2857 13
13.2 0.0357 13.2
14 0.1571 14
14.2 0.0500 14.2
15 0.1071 15
15.2 0.2500 15.2
16 0.0286 0.0143 16
16.2 0.0643 16.2
17 0.0786 17
17.2 0.0071 17.2
18 0.0571 18
19 0.2214 19
20 0.0786 20
21 0.0286 21
22 0.0643 22
23 0.1357 23
24 0.2643 24
25 0.0357 25
26 0.0071 26

Allele D2S1338 D19S433 Allele
N 70 70

Filipino Amended Allele 

Frequencies
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