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ABBREVIATIONS 

3100- ABI Prism® 3100-Avant Genetic Analyzer 

ABI- Applied Biosystems, Inc. 

Chelex® - Chelex® 100 resin 

DNA- Deoxyribonucleic Acid 

DNA IQ™- Promega's DNA IQ™ System- small sample casework kit 

ECL™ - Enhanced Chemiluminescence ™ 

GeneScan® - GeneScan® analysis software from Applied Biosystems 

Genotyper®- Genotyper® v. 2.5 analysis software from Applied Biosystems 

HCME- Harris County Medical Examiner's Office 

PCIA- Phenol:Chloroform:Isoamyl Alcohol (25 :24: 1) 

PCR- Polymerase Chain Reaction 

PLG™- Phase Lock Gel™ 

Profiler Plus™- AmpF/STR® Profiler Plus™ STR kit from Applied Biosystems 

ProK- Proteinase K 

QIAGEN®- QIAGEN® QIAamp® DNA Mini Kit 

QuantiBlot® - QuantiBlot® Human DNA Quantitation kit from Applied Biosystems 

RFU- Relative Fluorescence Unit 

STR- Short Tandem Repeat 
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CHAPTER I 

INTRODUCTION 

Over the last ten years the field of forensic DNA testing has expanded 

dramatically. In order to keep up with casework demands, new techniques and 

instrumentation have had to be developed. The process of extracting DNA from forensic 

samples is one area of DNA testing that has developed several new techniques in recent 

years. A significant number of forensic casework samples originate from blood, so the 

HCME DNA laboratory wanted to evaluate four current extraction methodologies to 

determine which method(s) provided clean, clear, and complete genetic profiles from low 

copy number (LCN) forensic blood samples. The extraction method that can provide the 

most amount of information to an analyst downstream is extremely valuable in forensic 

DNA testing. 

In 2001, over five million violent crimes were reported in the United States (1). 

A large portion of evidence generated by violent crimes submitted to forensic agencies 

for DNA testing contains blood. For DNA testing, the DNA in the blood must first be 

removed and separated from all other cell components. This separation is referred to as 

DNA extraction. There are various techniques available to extract DNA from blood, but 

only the four most common methods being used by forensic DNA labs today were 

investigated in this project. 
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The first extraction technique is usually referred to as an organic extraction. 

Organic extraction is the most commonly used DNA extraction technique in forensic labs 

and has been for almost ten years (2). An organic extraction usually involves suspending 

the sample in a buffer solution in the presence of a detergent and proteinase. The 

detergent assists in breaking down the lipid bilayer of the cell membrane. The proteinase 

(usually Proteinase K) digests any proteins found in the solution. The solution containing 

DNA is then extracted with phenol:chloroform:isoamyl alcohol (25:24:1; Sigma, St. 

Louis, MO; Cat.# P3803). The mixture of organic chemicals allows the DNA to be 

separated into an aqueous layer while any digested proteins, lipids, and cell components 

are trapped in the organic layer. The physical separation of the organic and aqueous 

layers during this project will be accomplished using Phase Lock GeFM (PLG™; 

Phase Lock Ger• Separation 

MU9GUI 
P'ft .. --+ 
~·nlc 
Pilate--+ 
Pheleloek 
Gel--+ 

Eppendorf, Westbury, NY; Cat.# 

95515416-9) tubes. Phase Lock Gel™ 

separates the aqueous and organic layers 

by the use of a density gradient (3). 

During the organic extraction procedure 

Jlpn L Dban-dc Np,_.bldo• olllq-•1 •lid Ollult pblr 
.......-.., PLG. the PW™ migrates during a 

centrifugation step so that it forms a semi-solid barrier between the aqueous and organic 

layers, as depicted in Figure 1 (3). The formation of a barrier between the two layers 

makes recovery of the aqueous layer and DNA much easier for subsequent DNA 

concentration. The use ofPLG™ during the organic extraction has been previously 

validated in the HCME DNA lab to increase the yield of extracted DNA by 
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approximately 30% over the standard organic extraction with no PLG™ step 

(conversation with analyst). 

The second DNA extraction technique evaluated was the Chelex® 100 extraction. 

Chelex® 100 resin (BioRad Laboratories, Hercules, CA; Cat.# 143-2832) was first 

investigated for forensic DNA extraction purposes in 1996 (4). The resin is made into a 

5% solution and incubated at high temperature with the forensic sample. The resin is a 

chelating agent which has a high affinity for polyvalent ions that can cause DNA 

degradation (4). The Chelex® 100 extraction protocol is simple and results in single

stranded DNA that can be concentrated. 

The third DNA extraction technique evaluated was the QIAGEN® QIAamp® 

Mini Kit (QIAGEN, Valencia, CA; Cat.# 51104). The kit utilizes a silica-gel membrane 

suspended inside a spin column to bind the DNA from a sample and allow all other cell 

components to flow through the column (5). The DNA is washed and then eluted from 

the column into a buffer that is provided in the kit. The DNA elution is then ready for 

concentration. The QIAGEN® method has been previously evaluated by other agencies, 

which have reported that the DNA extracted by this method was of better quality than 

samples extracted with either the organic or Chelex® methods (6,7). 

The fourth DNA extraction technique evaluated was the DNA IQ™ System 

recently developed by the Promega® Corporation (Madison, WI; Cat.# DC6700). The 

DNA IQ™ system is the newest DNA extraction methodology on the market today and 

has not been evaluated by many forensic DNA laboratories. The DNA IQ™ system 

involves the use of a lysis buffer to isolate the sample DNA in solution and then a 
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magnetic resin to bind and purify the DNA (8). Unlike other extraction protocols, the 

DNA recovered from the DNA IQ™ system can be eluted into a variable volume, thereby 

eliminating the need for a further DNA concentration procedure. 

All of the simulated low copy forensic blood samples were extracted using each 

DNA extraction methodology, quantified using the QuantiBlot® Human DNA 

Quantitation kit (Applied Biosystems, Foster City, CA; Cat.# N808-0114), amplified by 

PCR using the AmpF/STR® Profiler Plus™ kit (Applied Biosystems, Foster City, CA; 

Cat.# 4303326), and genotyped on the ABI Prism® 31 00-Avant Genetic Analyzer. The 

genetic results were analyzed to determine which of the four DNA extraction methods 

evaluated in this project was the most suitable for low copy number blood samples. 

Another small experiment in this project was to determine the sensitivity of the 

phenolphthalein blood presumptive test. Any evidence that may contain blood as a 

biological stain must first be evaluated with presumptive tests to determine if a stain 

could be blood. The phenolphthalein presumptive test indicates through a color change if 

a stain found on an article of evidence contains blood or the degradation products of 

blood. This presumptive test is an important first step in order to disqualify any stains 

that may look like to blood to an analyst's eye but are not from further DNA testing. 

However, the phenolphthalein test can give false positives in the presence of other 

substrates, like bleach and some vegetables (9). The objective of this sensitivity study 

was to determine at which dilution of blood in water the phenolphthalein presumptive test 

fails to give a positive color reaction. 
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CHAPTER II 

MATERIALS AND METHODS 

Sample Preparation 

A whole blood sample was given by a volunteer for use during the internship 

project. A small amount of whole blood was removed from the tube to use for the serial 

dilutions, and then the remainder of the tube was stored at 4°C. The whole blood was 

then serially diluted in water to 1: 10, 1:100, 1:1,000, 1:10,000, and 1:100,000. 1 OOuL of 

whole blood was added to 900uL distilled water for the 1:10 dilution, 100uL ofthe 1:10 

dilution was removed into another 900uL distilled water for the 1: 100 dilution, and so on 

to the 1: 100,000 dilution. Once the serial dilutions were prepared, sterile cotton swabs of 

the dilutions were made by dipping a swab into the dilution to absorb -350 uL of the 

liquid and then letting the swab dry. Enough swabs were made of each dilution for the 

phenolphthalein sensitivity study and DNA extractions. 

All of the following protocols can be found in the HCME DNA section laboratory 

manual (1 0) except for the DNA IQ™ System extraction protocol, which can be obtained 

online as Technical Bulletin #296 from Promega® (8). 
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Phenolphthalein Sensitivity Study 

A sterile cotton swab was dampened with a few drops of distilled water and then 

rubbed against the dry blood dilution swab being tested. Three drops of phenolphthalein 

reagent (C2oH1404) were dropped onto the new swab, and then three drops of3% 

hydrogen peroxide were dropped onto the swab (9). The color change of the 

phenolphthalein reagent from clear to pink was observed in the presence of blood or 

blood degradation products. This process was repeated for all blood dilutions and a 

negative control. 

DNA Extractions 

1. Organic Method with Phase Lock Gel™ and Ethanol Concentration 

A half-swab cutting from each ofthe prepared blood dilution swabs was placed in 

a new 2mL microcentrifuge tube. 500uL of digest buffer (1 0 mM Tris-HCl, 10 mM 

EDTA, 50 mM NaCl, 2% SDS, pH 7.5) and 7.5uL of20mg/ml Proteinase K (Invitrogen, 

Carlsbad, CA; Cat.# 25530049) was added to each tube and allowed to incubate at 56°C 

overnight. The tubes were removed from incubation and the swab cuttings were placed 

into a spin basket, returned to the same tube and centrifuged down to remove any DNA 

released from the swab material. The buffer containing the DNA was then removed from 

the tube and placed into a PLG™ tube that had already been centrifuged down for 30 

seconds at 20,000 x g to move the gel to the bottom of the tube. 500uL of PCIA was 

added to the PLG™ tube. The tube was inverted several times to mix and then 

centrifuged for 5 minutes at 20,000 x g to separate the aqueous and organic layers. The 
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entire aqueous layer was removed to a new 1.5mL microcentrifuge tube for ethanol 

concentration. Two volumes of cold, absolute ethanol were added to the aqueous layer 

(approximately lmL) and then the tube was incubated at -20°C for two hours to 

precipitate the DNA. The sample tubes were centrifuged down in a refrigerated 

centrifuge for 20 minutes at 20,000 x g and the alcohol was discarded. The tube caps 

were opened and the samples were allowed to air dry to remove any remaining alcohol. 

40uL ofTE buffer (0.1mM EDTA, 10 mM Tris-Cl, pH 7.5) was added to resuspend the 

DNA. The DNA was stored at 4°C until used in quantification and amplification steps. 

2. Chelex® 100 Method with Microcon@ Concentration 

A half-swab cutting from each of the prepared blood dilution swabs was placed 

into a new, sterile 1.5mL microcentrifuge tube. One mL of sterile water was added to 

the tube and then incubated at room temperature for 30 minutes on a shaking vortexer. 

The tube was centrifuged for three minutes at 20,000 x g and then most of the supernatant 

was removed with a transfer pipette. 200uL of a 5% Chelex® 1 00 solution was added to 

the tube and the samples were incubated at 56°C for one hour. The tube was vortexed 

briefly and then incubated in a boiling water bath for eight minutes. The tube was 

removed from the boiling water, vortexed, and then centrifuged for three minutes at 

20,000 x g. The extract was then carefully removed without disturbing the Chelex® 100 

pellet and placed into a Microcon® 30 (Millipore, Billerica, MA; Cat.# 42410) 

concentration device (11). The tube was centrifuged at 1,000 x g for 15 minutes, the 

filtrate discarded, and the retentate cup was inverted into a new Microcon® sample tube. 
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40uL of TE buffer was added to the cup and centrifuged at 1,000 x g for three minutes. 

The concentrated DNA was stored at 4°C until used in quantification and amplification 

steps. 

3. QIAGEN® Q/Aamp® Mini Kit Method with Microcon® Concentration 

A half-swab cutting from each of the blood dilution swabs was placed into a new, i 
I 

sterile 1.5mL microcentrifuge tube. All reagents were provided in the kit except for the 

absolute ethanol and Proteinase K. To each tube 200uL ATL buffer was added, and then 

incubated at 85°C for ten minutes. 20uL of 20mglmL Proteinase K was then added to the 

tube and incubated at 56°C for one hour. Following incubation, 200uL AL buffer was 

added and then the tube was incubated at 56°C for ten minutes. Following this 

incubation, 200uL of absolute ethanol was added to the tube and then mixed by 

vortexing. The mixture was then transferred to a QIAamp® spin column contained in a 

QIAGEN® 2mL collection tube. The column was centrifuged at 6,000 x g for one 

minute. The spin column was removed and placed into a new collection tube and then 

500uL A WI buffer was added. The column was centrifuged again at 6,000 x g for one 

minute, removed to a new collection tube, and 500uL A W2 buffer was added. The 

column was centrifuged at 20,000 x g for three minutes and then placed into a new 1.5mL 

microcentrifuge tube. 150uL of AE buffer (10 mM Tris-Cl, 0.5 mM EDT A, pH 9.0) was 

added to the tube, incubated at room temperature for five minutes, and then centrifuged at 

6,000 x g for one minute (5). The filtrate containing the DNA was then concentrated by a 
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Microcon® 30 device as described under the Chelex® 100 extraction method and stored 

at 4°C until used in quantification and amplification steps. 

4. DNA IQ™ System Method 

The protocol used for this method was directly followed from the most recent 

publication from Promega Corporation regarding the DNA IQ™ System- Small Sample 

Casework Protocol (8). The method described can be found in Technical Bulletin No. 

296, and all reagents described were included in the kit. Half-swab cuttings from each of 

the blood dilution swabs were placed into new, sterile l.SmL microcentrifuge tubes. 

250uL of Lysis buffer was added and then incubated at 95°C for 30 minutes. The cutting 

was removed to a spin basket and placed back into the same tube and centrifuged at 

20,000 x g, and then the spin basket was discarded. 

7uL of Resin was added to the tube, vortexed, and 

then incubated at room temperature for five minutes. 

The tube was vortexed again and then immediately 

placed on the MagneSphere® Technology Magnetic 

Separation Stand available from Promega (Cat.# 

Z5342; see Figure 2). The solution was carefully 

Figure 2 -Picture of a DNA IQ™ 
System sample on magnetic stand 

removed without disturbing the resin and discarded. Another lOOuL of Lysis buffer was 

added to the tube, vortexed, placed back in the magnetic stand, and the solution was 

discarded again. This wash step was repeated two additional times for a total of three 

washes. The resin was allowed to air dry for five minutes and then 40uL of Elution 
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. Buffer (0.1 rnM EDTA, 10 rnM Tris, pH 8.0) was added. The tube was vortexed and 

then incubated at 65°C for five minutes. After the last incubation, the tube was vortexed 

and immediately placed back on the magnetic stand. The elution containing the DNA 

was then removed and placed into a new tube and stored at 4°C until used in the 

quantification and amplification steps. 

OuantiB/ot® Human DNA Ouantitation 

The QuantiBlot® Human DNA Quantitation kit from Applied Biosystems was 

used during this project to estimate the amount of DNA present in each of the samples 

extracted using the four different extraction techniques. The protocol validated by 

HCME contains modifications to the standard Applied Biosystems QuantiBlot® protocol 

(12). The human DNA standards A through G, ranging from 2 ng/uL to 0.03125 ng/uL, 

had already been prepared. 5uL of all extracted samples and quantification standards 

were diluted in 150uL of spotting solution (0.4N NaOH, 25 rnM EDTA, 0.00008% 

Bromothymol Blue). While diluting the samples in spotting solution, the pre-cut Biodyne 

B nylon membrane (Pierce Biotechnology, Rockford, IL; Cat.# 77016) was soaked in 

-50rnL of pre-wetting solution (0.4N NaOH, 25 rnM EDTA). The 48-well slot-blot .f 

apparatus (Life Technologies) was set-up, the membrane put onto the apparatus, the 

clamp vacuum turned on, and then the samples were added. The sample vacuum was 
I 

I 
f 

turned on to draw the samples onto the membrane and then both vacuums were turned 

off. The membrane was transferred to a plastic tub containing 1 OOmL pre-warmed 

hybridization solution (5X SSPE, 0.5% w/v SDS) and 5mL of30% hydrogen peroxide, I 
and then placed in a 50°C shaking water bath for 15 minutes. The membrane was then 

I 

l 

10 



incubated in 30mL ofhybridization solution and 20uL ofthe Dl7Zl human DNA

specific probe (13) for 20 minutes in the 50°C shaking bath. The membrane was rinsed 

with wash solution (1.5X SSPE, 0.5% w/v SDS}, and then incubated in 30mL of wash 

solution containing 180uL of the streptavidin-horseradish peroxidase (SA-HRP) for ten 

minutes in the 50°C water bath. The membrane was rinsed twice with wash solution and 

then incubated in 1 OOmL wash solution for 15 minutes on a room temperature orbital 

shaker. The membrane was rinsed briefly with citrate buffer (0.1 M Sodium Citrate, pH 

5.0). During the room temperature incubation on the orbital shaker the chemiluminescent 

reagents were prepared, since the reagents are only good for about an hour after mixing. 

To 5mL ofEnhanced Chemiluminescence™ (ECL™; Amersham Biosciences, 

Piscataway, NJ; Cat.# RPN2106) reagent 2, SmL ofECL™ reagent 1 was added and 

placed into a new plastic tub. After the citrate rinse, the membrane was transferred to the 

plastic tub containing the chemiluminescent reagents and mixed for one minute. The 

membrane was then removed and placed DNA side up on a piece of clear plastic wrap. 

The membrane was wrapped so that the DNA side was clear of folds in the plastic wrap. 

In a darkroom, the membrane was placed in a film cassette with the DNA side up, with a 

piece of X-ray film (KODAK X-OMA'f'I'M AR, Fisher Scientific, Suwanee, GA; Cat.# 

05-728-34) on top against the DNA side. The cassette was closed and kept in the dark for 

30 minutes to expose the film. The film was then developed in an automatic processor to 

estimate the quantity of human DNA present in the blood dilution samples. 
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PCR Amplification 

Select samples and the reagent blank from each extraction method were chosen to 

amplify by PCR. The 1: 100 and 1:1,000 dilution samples were chosen to amplify and 

genotype for the QIAGEN®, Chelex® 100 and DNA IQ™ extraction methods. The 

1: 100 dilution level was the lowest dilution where human DNA was detected on the 

QuantiBlot®, and the next lowest dilution that was not detected on the QuantiBlot® was 

the 1:1,000 dilution level for the QIAGEN®, Chelex® 100 and DNA IQ™ samples. In 

the case of the organic extraction, a signal was detected on the QuantiBlot® down to the 

1:1,000 level. As a result, the 1:100, 1:1,000, and 1: 10,000 dilution samples were 

amplified and genotyped. 

The kit used for PCR was the AmpFZSTR® Profiler Plus™ STR kit from Applied 

Biosystems (14). Profiler Plus™ PCR master mix was prepared using 10.5uL PCR 

reaction mix per sample, 5.5uL Profiler Plus™ primer mix per sample, and O.SuL of 

AmpliTaq™ Gold DNA Polymerase (Applied Biosystems, Foster City, CA; Cat.# 

N8080242) per sample. 15uL of the PCR master mix was added to each of the 

amplification tubes. The target amount ofDNA for amplification is ~1ng, so the blood 

dilution samples were diluted as needed to reach a concentration of 1ng in 10uL, or 10uL 

total from the total extract was used in the amplification if no DNA had been detected on 

the QuantiBlot® membrane. Positive and negative amplification controls were also 

prepared for PCR. 

An ABI GeneAmp® 9700 PCR System thermal cycler was used to amplify the 

DNA. The parameters used were as directed by the manufacturer: 95°C for 11 minutes, 
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28 cycles of (94°C for 1 min, 59°C for 1 min, and 72°C for 1min), 60°C for 45 minutes, 

and 4°C hold until the samples were removed for storage at 4°C. 

Genetic Profile Detection on ABI 3100-Avant Genetic Analvzer 

All samples amplified were electrophoresed on the 31 00-Avant Genetic Analyzer. 

1.5uL of each amplified sample and Pro filer Plus™ allelic ladder was suspended in 1 OuL 

of a deionized formamide (Applied Biosystems, Foster City, CA; Cat.# 4311320)/ 

GeneScan®-500 (Applied Biosystems, Foster City, CA; Cat.# 401734) size standard mix 

in separate wells of a 96-well plate. The samples were electrophoresed on the 3100-

Avant using a 15 second injection, 20 minute detection analysis module with a 100 

Relative Fluorescence Unit (RFU) threshold of detection. The genetic profiles were 

analyzed using the GeneScan® (Cat.# 4317379) and Genotyper® v.2.5 (Cat.# 401817) 

software packages available from Applied Biosystems (15, 16). 
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CHAPTER III 

RESULTS AND DISCUSSION 

1. Sensitivity of the Phenolphthalein Blood Presumptive Test 

Sample Phenolphthalein result 

1: 10 dilution + 

1 : 100 dilution + 

1:1,000 dilution Weak+ 

1: 10,000 dilution -
1:100,000 dilution -

Negative control -

Table 1- Phenolphthalein presumptive test results from a series of known blood 

dilutions. 

Table 1 indicates that the low end sensitivity of the phenolphthalein blood 

presumptive test during this study was approximately 1:1,000 parts blood: water. A 

positive ( +) result indicates a color change within five seconds of exposure to the 

phenolphthalein reagent, a weak positive indicates a color change within fifteen seconds 

of exposure to the phenolphthalein reagent, and a negative (-) indicates there was no 

color change observed. 
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However, in previously published reports, the sensitivity of the phenolphthalein has 

been reported to be as low as 1:1,000,000 parts blood: water (17). This discrepancy 

could be due to the use of dried cotton swabs as the substrate in this experiment, whereas 

the sensitivity test conducted in the published report used liquid blood and stained filter 

paper as substrates. Liquid blood would be expected to show more reactivity with the 

phenolphthalein reagent than a cotton swab with dried blood at lower dilutions, because 

there is no substrate material (like the cotton in the swab) to limit the amount ofblood 

present in a sample reacting with the phenolphthalein reagent. 

2. QuantiBlot® Quantification Results from the Four Extraction Methods Evaluated 

The results of the QuantiBlot® procedure, represented in Figure 3 and Table 2, 

indicate that the organic extraction method, with the addition of the PLGTM tubes, allows 

the analyst to recover the highest yield of DNA from dilute, or low copy number, blood 

samples. The organic extraction method used in this project allowed for DNA detection 

on the QuantiBlot® down to a 1:1,000 blood dilution, whereas the QIAGEN®, DNA 

IQTM, and Chelex® 100 extraction methods were only detected on the QuantiBlot® down 

to a 1:100 blood dilution. However, the QuantiBlot® can detect DNA at a range of 

0.03125 ngluL to 2 ngluL, so any dilution samples that had a concentration of DNA 

lower than 0.03125 ngluL would not show a signal band on the QuantiBlot®, even 

though DNA was present in the sample. Also, the visual comparison by the analyst of 

sample signal intensity bands to the signal intensity bands of the standards and calibrators 
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introduces subjectivity to the QuantiBlot® results. The subjectivity of interpreting 

QuantiBlot® results causes the error range around each sample to be approximately ten 

times the reported result. Therefore, the exact amount of DNA input into the PCR 

reaction is unknown, and can decrease the efficacy of the PCR amplification step. 

A B c D E F G H 

Figure 3- QuantiBlot® results of the blood dilution series by the four extraction 

methods evaluated. Columns A and E contain the DNA quantification standards (A-G; 2 

ngluL-0.03125 ngluL) included in the kit, columns Band F contain the two calibrators 

included in the kit (0.7 ngluL & 0.1 ngluL), column C contains the QIAGEN® extracted 

samples (1:10 down to RB), column D contains the Chelex® 100 extracted samples (1:10 

down to RB), column G contains the organically extracted samples (1 :10 down to RB), 

and column H contains the DNA IQ™ extracted samples (1:10 down to RB). 
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QIAGEN® Chelex® 100 Organic DNAIQ™ 

1: 10 dilution 1.0 0.03125 2.0 0.5 

1: 100 dilution 0.125 0.03125 0.4 0.2 

1: 1,000 dilution ND ND 0.03125 ND 

1: 10,000 dilution ND ND ND ND 

Reagent Blank ND ND ND ND 

Table 2 - Quantification results for all blood dilutions from each extraction method. 

Results are given in ngluL. ND =Not Detected. 

3. Comparison of Genetic Profile Results from Select Samples After Amplification and 

Genotype Analysis 

Figures 4, 5, and 6 represent the complete genetic profiles generated for the 1:100 

blood dilution samples from the four extraction techniques. In all of the 1: 100 samples 

the genetic profile is complete, clean, and far above the minimum RFU threshold of 100. 

However, when comparing the 1:100 samples from the four extraction methods, the RFU 

values from the organic extraction were the highest, followed by the QIAGEN®, DNA 

IQ™, and Chelex® samples. The RFU range for the organic 1:100 sample was 1883-

5438, the range for the QIAGEN® 1:100 sample was 1287-5326, the range for the DNA 

IQ™ 1:100 sample was 950-3154, and the range for the Chelex® 1:100 sample was 505-

2461. The positive control, which had a known, total input of DNA into the PCR 

reaction of 1ng, had an RFU range of 1103-3238. When comparing the RFU ranges of 
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the four 1: 100 samples to the positive amplification control, it appears that the organic, 

QIAGEN®, Chelex®, and DNA IQ™ 1:100 samples had a total input ofDNA into the 

PCR reaction of approximately 1ng, since the RFU range for the extracted samples 

overlap the RFU range of the positive control. 

Figures 7, 8 and 9 represent the genetic profiles generated for the 1:1,000 blood 

dilution samples from the four extraction techniques. The 1: 1,000 organically extracted 

sample produced a complete and clean genetic profile of better quality than the other 

three extraction method samples in the 1:1,000 dilution group. The RFU values for the 

organic extraction are far above the other three methods at the 1:1,000 dilution level. The 

organic 1: 1,000 sample had a RFU range of 304-1067, QIAGEN® had a range of 100-

426, DNA IQ™ had a range of 127-272, and Chelex® had a range of 111-314. All of 

these RFU ranges are much less than the positive amplification control RFU range (11 03-

3238), which indicates that each of the 1:1,000 samples had a total input of DNA into the 

PCR reaction ofless than 1ng. 

The QIAGEN® 1:1,000 extraction did produce a complete genetic profile, but there 

was heterozygous peak imbalance at some STR loci, such as vW A and D21 S 11. The 

Chelex® 1: 1,000 extraction performed slightly better than the DNA IQ™ 1: 1,000 

extraction, but both samples had alleles drop out at different STR loci. The Chelex® 

1:1,000 sample had partial profiles at the D3S1358, D8S1179, and D7S820 STR loci, and 

the DNA IQ™ 1:1,000 sample had partial profiles at the vW A, D 18S51, and D5S818 

STR loci. The DNA IQ™ 1:1,000 sample also had one STR locus, D7S280, drop out 
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completely. The Chelex® 1:1,000 sample also had some STR loci, vW A and FGA, with 

heterozygous peak imbalance. 

These observed peak imbalances and partial allele profiles could be attributed to 

stochastic effects during the PCR amplification step. When samples like these 1:1,000 

dilution extracts are amplified, the small amount of DNA put into the PCR process can 

cause the DNA polymerase to preferentially amplify DNA fragments of the shorter STR 

loci over the longer STR loci. In samples with a low concentration of DNA, genetic 

profiles generated are not complete because of this characteristic of the DNA polymerase. 

Figure 10 represents the genetic profile ofthe organic 1:10,000 extracted sample. 

Only one STR locus, D 13S317, had a complete profile called by Genotyper®. Two other 

STR loci, D3S 1358 and FGA, had partial profiles called. Even though this genetic 

profile was not complete, it did provide some genetic information, and could be useful to 

an analyst if in a casework situation. Partial genetic profiles like the organic 1:10,000 

sample could assist an analyst determine whether to include or exclude a suspect in a 

case. 

The four extraction reagent blanks, the negative amplification control, and the 

positive amplification control genotyped as expected. A summary of the genetic profile 

results generated from all the samples are displayed in Tables 3, 4 and 5 and Figures 11 

and 12. Table 3 displays the 1:1,000 extraction samples that had STR loci with 

significant heterozygous peak imbalance (>20%) and the calculated value of the 

imbalance. Table 4 and Figure 11 display the breakdown for all the samples amplified of 

how many STR loci had complete profiles called, how many had partial profiles called, 
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and how many had no profile called by the Genotyper® software. Table 5 and Figure 12 

illustrate the calculated average RFU value for each amplified sample and the error range 

around the average RFU value. The average RFU value was calculated by adding the 

RFU values of each peak called by Genotyper® for a sample and then dividing the sum 

of the RFU's by the total number of alleles called for that sample. 

A major factor in the evaluation of techniques and instrumentation in a forensic 

DNA laboratory is the reliability and reproducibility of results. However, evaluating the 

reproducibility of the four DNA extraction methods was impossible, due to the length and 

time involved in all of the methodologies described. Also, only one reference sample 

was available for use in this project. The small sample size was unavoidable due to the 

inability to use HCME forensic casework evidence samples for research purposes, but 

more references samples would be required to demonstrate that the results and 

conclusions from this project are accurate. 
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Figure 4- Comparison ofthe 1:100 blood dilution amplification results from the four 

extraction methods. The STR loci represented here are, left to right, D3S1358, vWA, and 

FGA. Item JlA is the Chelex® 1:100 sample, item J4A is the QIAGEN® 1:100 sample, 

item J7 A is the DNA IQ™ 1: 100 sample, and item J15 is the organic 1:100 sample. 
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Figure 5- Comparison ofthe 1:100 blood dilution amplification results from the four 

extraction methods. The STR loci represented here are, left to right, Amelogenin, 

D8S1179, D21S11, and D18S51. Item JlA is the Chelex® 1:100 sample, item J4A is the 

QIAGEN® 1:100 sample, item J7A is the DNA IQ™ 1:100 sample, and item J15 is the 

organic 1:100 sample. 
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Figure 6 - Comparison of the 1: 100 blood dilution amplification results from the 

four extraction methods. The STR loci represented here are, left to right, D5S818, 

D13S317, and D7S280. Item JlA is the Chelex® 1:100 sample, item J4A is the 

QIAGEN® 1:100 sample, item J7 A is the DNA IQ™ 1:100 sample, and item J15 is the 

organic 1: 100 sample. 
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Figure 7 - Comparison of the 1:1,000 blood dilution amplification results from the 

four extraction methods. The STR loci represented here are, left to right, D3S 1358, 

vW A, and FGA. Item J2A is the Chelex® 1:1,000 sample, item J5A is the QIAGEN® 

1:1,000 sample, item JSA is the DNA IQ™ 1:1,000 sample, and item JlOA is the organic 

1:1,000 sample. 
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Figure 8 - Comparison of the 1: 1,000 blood dilution amplification results from the 

four extraction methods. The STR loci represented here are, left to right, Amelogenin, 

D8S1179, D21S11, and D18S51. Item J2A is the Chelex® 1:1,000 sample, item J5A is 

the QIAGEN® 1:1,000 sample, item J8A is the DNA IQ™ 1:1,000 sample, and item 

JlOA is the organic 1:1,000 sample. 
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Figure 9- Comparison ofthe 1:1,000 blood dilution amplification results from the 

four extraction methods. The STR loci represented here are, left to right, D5S818, 

D 13S317, and D7S280. Item J2A is the Chelex® 1:1,000 sample, item JSA is the 

QIAGEN® 1:1,000 sample, item J8A is the DNA IQ™ 1:1,000 sample, and item J1 OA is 

the organic 1:1,000 sample. 
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Figure 10 - The genetic profile of the organic extraction 1: 10,000 blood dilution 

sample. 

Sample STRLocus % Peak Imbalance 

Chelex® 1:1,000 vWA 26 

Chelex® 1:1,000 FGA 28 

QIAGEN® 1:1,000 vWA 32 

QIAGEN® 1:1,000 D21Sll 58 

Table 3 - Extracted samples that displayed heterozygous peak imbalance when 

genotyped, the STR locus where heterozygous peak imbalance was observed. and the 

percentage of peak imbalance for the STR locus. 
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Sample #STRLoci #STRLoci # STRLoci 
Complete Profile Partial Profile No Profile 

Called Called Called 
Chelex® 1:100 9 

QIAGEN® 1:100 9 

DNA IQ™ 1:100 9 

Organic 1: 100 9 

Chelex® 1:1,000 6 3 

QIAGEN® 1:1,000 9 

DNA IQ™ 1:1,000 5 3 1 

Organic 1:1,000 9 

Organic 1:10,000 1 2 6 

Table 4 - Summary of genetic profile results from all samples amplified and 

genotyped (excluding Amelogenin locus). 
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Figure 11- Comparison of the number ofSTR loci with complete profiles called by 

Genotyper® for all amplified samples. 
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Sam ole 1 :1 00 dilution 1:1,000 dilution 1:10,000 dilution 

Chelex® 100 921 142 NA 

QIAGEN® 2054 175 NA 

DNAIQ™ 1354 136 NA 

OrQanic 2641 451 82 

Table 5 - Comparison of average Relative Fluorescence Unit values for all samples 

amplified. NA = not amplified. 
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Figure 12 - Comparison of the average Relative Fluorescence Unit values and the 

range ofRFU's detected for all samples amplified and genotyped. 
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CHAPTER IV 

CONCLUSIONS 

The results of the phenolphthalein sensitivity study indicate that dilutions ofblood 

down to a 1: 1,000 level can be detected with the phenolphthalein presumptive test. Even 

though this value is not as sensitive as reported by other studies (17), a 1:1,000 level of 

detection is adequate for day to day use for forensic casework blood presumptive testing. 

The 1: 1,000 dilution level samples were able to amplify and genotype complete or almost 

complete profiles, so any evidentiary items that give a positive phenolphthalein result 

s~ould provide an analyst with a good genetic profile. 

Results from the QuantiBlot® quantification procedure for the four extraction 

methods show that the organic extraction with PLG™ yields the most human DNA out of 

the four techniques at the 1:10, 1: 100, and 1:1,000 blood dilution levels. The organic 

extraction with PLG™ tubes also provided the best genetic profiles at the 1: 100 and 

1:1,000 levels. 

These results support the use of the organic extraction technique with the addition 

of the Phase Lock Gel™ tubes. This method will provide a forensic analyst with the 

highest yield of human DNA from low copy number blood samples. The organic method 

provides an analyst with a clean and complete profile at dilution levels lower than the 

other techniques tested in this project. Although any of the four DNA extraction 
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techniques would provide a high DNA yield and complete genetic profile for known 

samples with ample DNA, the organic method provides the highest yield of DNA at low 

levels where sample/evidence consumption may be an issue. 

When comparing the costs of the four extraction methods per reaction, Chelex® 

100 is by far the most affordable. One 50g bottle of Chelex® 100 resin can be used for 

approximately 5000 extractions at -$0.02 per sample. The organic method with PLG™ 

tubes is the next affordable, with a price of -$0.80 per sample. The QIAGEN® and 

DNA IQ™ kits are more expensive and both cost -$1.70 per sample. Based on this cost 

analysis, it may be cost effective to use the Chelex® 100 method for known blood 

samples or evidentiary samples with a large stain present, and the organic method with 

PLG™ tubes for any evidentiary blood samples that are small and in limited quantity. 
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APPENDIX A 

INTERNSHIP PRACTICUM DAILY ACTNITY LOG 
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INTERNSHIP PRACTICUM DAILY ACTNITY LOG 

May 19.2003 

I spent the day in the Controlled Substance lab of the HCME with the other 

interns. We observed analyst Charles Gould III screen and test evidence such 

as marijuana, cocaine, heroin, and methamphetamine. We were also shown 

the instrumentation used in the controlled substance lab, including the UV

VIS, FT -IR, and GC-MS routinely used for casework. 

May20. 2003 

All the interns spent the day in the DNA lab under the direction of Dr. Joe 

Mathew. He gave us an introduction to the history of DNA in forensics and 

how to handle and document DNA evidence. We observed a serology analyst 

screen a sexual assault kit, and then observed another analyst test the contents 

of another sexual assault kit for biological fluids. 

May 21.2003 

All the interns spent the morning in the Trace Evidence lab under the direction 

of Dr. Eric Sappenfield. We observed him preparing a run to test for lead in 

gunshot residue on the atomic absorption instrument. Dr. Sappenfield also 

demonstrated the use of a Scanning Electron Microscope in gunshot residue 

analysis. 
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The afternoon was spent with Dr. Danielson in the Toxicology lab. He gave 

an overview of what tests the toxicology lab runs with various casework 

samples, and showed the instrumentation used in the lab, including a HPLC 

andGC-MS. 

May22, 2003 

I talked with Lisa Gefrides regarding the internship project. Lisa described 

another project that I could do instead of what I was told before coming to the 

lab. She really wants me to do a study comparing four DNA extraction 

methods (organic, Chelex® 100, QIAGEN®, and DNA IQTM). My samples 

would be a blood sample that I dilute to different concentrations and then 

extract all the dilutions to see what method yields the most DNA from low 

concentrations ofblood. She wants me to at least quantify the samples with 

QuantiBlot®, and if there is time to amplify and run the samples on the ABI 

Prism® 3100-Avant Genetic Analyzer. The project seems straightforward and 

it very applicable to casework scenarios. 

I observed serology analyst Tineace process a case for the presence of blood 

using the phenolphthalein presumptive test for blood. No confirmatory tests 

were done since the evidence items only consisted of one swab sample each. 

The swabs were put into new tubes and placed in the freezer for later DNA 

testing. 
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I observed Tineace begin to process a case with a stained t-shirt as a piece of 

evidence. Glass and debris were found all over the shirt when it was pulled 

out of the evidence bag. 

Lisa demonstrated the amylase presumptive test for saliva that Shannon will 

be using later for part of her project. 

I developed a timetable of weekly project goals to show to Lisa as per her 

request. 

May23. 2003 

Discussed with Lisa the timetable I put together yesterday. The only item 

Lisa thought should be changed was that the dilutions for the phenolphthalein 

blood presumptive test should be much larger to illustrate the sensitivity of the 

test (1: 10-1:1 00,000). 

I made stock solutions for my own use in the lab with the help of Beth, a 

serology analyst. We prepared TE buffer ( 495mL sterile water, O.lmL 0.5M 

EDTA, and 5mL 1M Tris-HCl}, Digest Buffer (lmL 1M Tris-HCl, 2mL 0.5M 

EDT A, lmL 5M NaCI, 10mL 20% SDS, and 86mL sterile water), 5% Chelex 

(5g Chelex resin mixed into 100mL sterile water), working phenolphthalein 

reagent (5mL stock phenolphthalein solution diluted with 20mL 95% ethanol), 

starch stock solution (lg soluble starch powder mixed with lOOmL distilled 

water and then heated until starch dissolved), working starch solution (lmL 

starch stock solution diluted with 9mL distilled water), and working iodine 

solution (lmL iodine stock solution diluted with 9mL distilled water). 
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The fresh starch stock solution bubbled slightly when heated, so to test the 

solution to make sure it was working properly, Shannon, Beth, and I 

performed the amylase test on ourselves. A positive amylase test remains a 

light yellow color after adding the iodine. A negative amylase test turns to a 

blue-indigo color when iodine is in the presence of starch. Our test samples 

and negative control all tested as expected, so the starch solution we made was 

fine. 

In the afternoon Lisa demonstrated the Chelex and Qiagen DNA extraction 

protocols that I will be performing during my project. 

May27, 2003 

My own blood was drawn to use in my phenolphthalein sensitivity test and 

future DNA extractions. 

Prepared dilutions of blood (1: 10, 1:100, 1:1,000, 1:10,000, 1:100,000, and 

reagent blank) for the phenolphthalein presumptive sensitivity test. A sterile 

cotton swab was inserted into each dilution tube to absorb the sample and 

allowed to dry. The phenolphthalein test was then conducted according to the 

HCME protocol and the results recorded. 

Based on the results from the phenolphthalein sensitivity study, I decided to 

use the 1: 10, 1: 100, 1:1,000, and 1:10,000 dilutions (plus a reagent blank) in 

the four extraction methods comparison study that will begin tomorrow. I 

prepared the dilutions listed above and made sterile cotton swab samples from 

the dilutions. Two swabs were prepared for each blood dilution and reagent 
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blank. The cotton swabs were allowed to dry and then were each put into a 

new microcentrifuge tube and stored at 4°C until needed for DNA extraction. 

I observed evidence screening of clothing. 

I observed Sherri perform a QuantiBlot procedure using the chemiluminescent 

detection method. 

May28, 2003 

I removed the swabs I made yesterday from 4°C to perform Chelex 

extractions. I took a cutting of half of each swab and put them into new 

microcentrifuge tubes. 

I followed the Chelex extraction protocol for dried bloodstains found in the 

HCME QC manual. After extraction I performed DNA concentration using 

Microcon® 30 concentrating devices. The DNA solution was put into the 4°C 

fridge for storage until quantification. 

I attended a guest lecture given by Barney Lipscomb of the Botanical 

Research Institute of Texas on poisonous plants. 

I observed DNA analyst Brandt set up a run on the ABI 310 Genetic Analyzer 

instrument. 

May29, 2003 

I removed the blood serial dilution swabs prepared on May 27 from 4°C to 

perform QIAGEN® QIAamp® DNA extraction (Kit Lot #1154701 7). I 

placed a cutting from each swab into a sterile microcentrifuge tube and 
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followed the SOP protocol for Qiagen DNA extraction from bloodstains (see 

Methods section of report). 

I concentrated the DNA elution from the Qiagen columns with Microcon 100 

concentration devices. The final DNA elution was stored at 4°C until needed. 

My observations/comments on Qiagen method: lots of reagents and tube 

changes to keep up with that could lead to possible contamination issues 

further on, but the columns visually filtered out all of the heme from the less 

dilute blood samples. 

I observed Brandt analyze STR data generated from his run yesterday on the 

ABI 310 instrument. 

May30. 2003 

I removed the extracted Chelex and Qiagen DNA samples from the 4°C fridge 

for quantification by QuantiBlot (Kit Lot #E01526, exp 2/29/04). 3uL of each 

sample and standards were added to 150uL spotting solution. The samples 

were loaded onto the QuantiBlot membrane and the SOP protocol was 

followed using chemiluminescent detection. 

June 3, 2003 

I removed the blood dilution sample swabs from the fridge prepared on May 

27 from 4°C. I cut half a swab from each dilution and placed them into new 

tubes for DNA IQ™ extraction (Kit Lot #14300501, exp 6/04). Since the kit 

was new, I prepared 1X Wash Buffer and Lysis Buffer according to the 

manufacturer's specifications. I followed the manufacturer's protocol for 
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cotton swab samples and eluted the DNA in 40uL Elution Buffer. I stored the 

samples at 4°C until needed for quantification. 

My observations/comments about DNA IQ system: putting the swab and 

remaining lysis buffer into a spin basket was very awkward, had difficulty 

opening tubes without disturbing resin pellet when samples were on the 

magnetic stand, but the procedure was fairly quick, could easily visualize 

resin pellet, and there were no tube changes except at very end. 

I removed the blood dilution swabs from 4°C to set up an organic extraction. 

Cuttings from the swabs were placed into new tubes with 500 uL digest buffer 

and 7.5 uL Proteinase K and set in 56°C water bath to incubate overnight. 

I discussed with Lisa the possibility of amplifying and running select samples 

on Thursday and Friday on the ABI 3100-Avant. We also discussed the 

possibility that ifl am finished early with this project that I could try to extract 

DNA from various substrates that may only contain trace amounts of DNA, 

like jewelry, baseball caps, doorknobs, etc using the extraction method found 

to work best for small samples from the original project. 

June 4, 2003 

I removed the digesting swabs from the 56°C bath. I placed the swab cuttings 

into spin baskets and spun at high speed for 3 minutes. I discarded the spin 

baskets and moved to the fume hood. I followed the directions in the Phase 

Lock Gel™ (PLG™) manufacturer's protocol for use during organic 

extractions. The aqueous layer was removed from the PLG tube and placed in 
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a new tube for ethanol precipitation. The SOP protocol for DNA ethanol 

precipitation was followed. 

Note about Phase Lock Gel use: I really liked using these to fonn a barrier 

between the aqueous and organic layers of the extraction; they made it much 

easier to remove all the aqueous layer and not be concerned about removing 

some of the proteinaceous interface along with the DNA. 

I perfonned QuantiBlot on the extracted DNA IQ and organic samples 

prepared this week, using 5uL of samples and standards to load on the 

membrane. 

I observed Tineace work on a sexual assault kit and document the chain of 

custody on the computer tracking system. 

June 5. 2003 

I prepared samples from all four extractions to amplify by Polymerase Chain 

Reaction (PCR) using an ABI AmpF/STR® Profiler PlusrM kit (Kit Lot 

#0303066, exp 3/17 /04; Taq Lot #D 11553, exp 11/30/04). For each extraction 

set, I discussed with Lisa which samples to amplify and decided to use the 

lowest dilution that appeared on the QuantiBlots and the next lowest that did 

not appear on the QuantiBlots. All of the samples chosen were the 1: 100 and 

1:1,000 dilutions, except for the set of organic extractions, which were the 

1:1,000 and 1:10,000 dilutions. The reagent blanks and amplification controls 

were also prepared. The samples were amplified on the ABI GeneAmp® 
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PCR System 9700 thermal cycler instrument using ABI's recommended 

protocol. 

After amplification was complete the samples were stored at 4°C until it was 

time to prepare them to run on the ABI 3100-Avant instrument. 

To run my samples on the 3100 instrument, Lisa first demonstrated to me how 

to prepare my amplified samples. Lisa and other analysts have observed that 

samples diluted into different volumes of formamide/ROX {STR internal size 

standard from ABI) seemed to perform differently on the 3100 machine. Lisa 

asked me to dilute my samples in both 1 OuL and 25uL of the formamide/ROX 

solution to see if any differences in sample runs on the instrument could be 

observed. 

When I had completed setting up my samples for the run, Lisa showed me 

how to prepare a plate run sheet and the instrument for a run. Only new 

buffer and water for the instrument were prepared for this run. 

I observed Beth screen several "blood" cases and diagram and test a case with 

a very bloody shirt. 

June 6, 2003 

I spent the morning analyzing the data generated from the run on the 3100 

yesterday. The HCME DNA lab has a policy of first analyzing the sample 

data through the GeneScan® software and making allele designations by 

hand. Any unusual run characteristics (spikes, etc.) are noted on paper as 

well. I tried to follow this process as best as possible when analyzing my own 

41 



data. The samples were then run through the Genotyper® software and the 

allele calls from Genotyper were compared to the ones made by hand. All the 

results were concordant. 

I observed Beth examine clothing evidence from a case and test for seminal 

fluid by the acid phosphatase (AP) presumptive test. 

I discussed with Lisa how to compare and report the data generated from the 

project and what preliminary conclusions could be drawn from the data 

collected. All of the higher dilutions that appeared on the QuantiBlot 

produced complete genetic profiles, but the lower dilutions that did not appear 

on the QuantiBlot produced only partial genetic profiles. From the results it 

also appears that diluting an amplified sample in 1 OuL of formamide/ROX 

yielded cleaner profiles with higher Relative Fluorescence Units (RFUs) when 

compared to the same sample diluted in 25uL. Overall, the results 

preliminarily indicate that using an organic DNA extraction with the addition 

ofPLG tubes and ethanol precipitation is the best method for low copy 

number blood samples. 

June 10. 2003 

Lisa had suggested as an addition to the original project performing the 

organic extraction again, this time concentrating the DNA with Microcon's® 

instead of ethanol to see if there is a difference in the amount of DNA 

recovered. Fresh swabs from the blood dilutions were made and dried. Half a 

swab tip was cut off from each and placed in a new tube. The SOP for 
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organic extraction was followed with the addition of the PLG for separating 

the aqueous and organic layers. The aqueous layers were transferred to 

Microcon 30 concentrating devices and the SOP was followed. 

I observed Tiffany test a bed sheet from a case for AP. 

June 11, 2003 

I observed Shannon perform the organic extraction!Microcon 30 concentration 

of her diluted saliva samples. 

I took cuttings from two baseball caps to evaluate the organic DNA extraction 

on items possibly containing trace amounts of DNA. Swabs were taken from 

the nosepieces of a pair of glasses and the back faceplate of a watch. All the 

samples were incubated at 56°C for overnight digestion. 

Lisa told me about another small project I could perform for the lab. The lab 

needs to test all the UV lights to make sure that DNA is being cross-linked 

when exposed to UV for fifteen minutes for QC purposes. Lisa proposed 

putting 1 Oul of amplification control DNA into a PCR tube, putting one tube 

under each UV light in the lab for fifteen minutes, and then amplifying and 

running the samples to see if the DNA is being properly cross-linked. 

June 12.2003 

I removed the cuttings and swabs from the overnight incubation at 56°C. The 

cuttings and swabs were placed into spin baskets and spun down at high speed 

for 3 minutes and the spin baskets were then discarded. Organic extraction of 

the cuttings and swabs was performed using the PLG tubes, and the DNA was 
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then concentrated by ethanol precipitation and resuspended in 25uL ofTE 

buffer. 

I performed a QuantiBlot on the "trace" samples prepared earlier today and 

the blood dilution series extracted by organic and then concentrated using 

Microcon's. However, when I showed Lisa the QuantiBlot results from the 

organic/Microcon extraction, she told me she had wanted me to split the 

aqueous layer in half and then do both ethanol and Microcon concentrations 

from the same original sample digest. If time permits I will repeat this 

experiment using the correct procedure. 

June 13, 2003 

I amplified the ''trace" samples from yesterday using the AmpFISTR® 

COfilerTM kit (Kit Lot #03010146. exp 1/23/04; Taq Lot #D07658, exp 6/04). 

After amplification was complete I prepared the amplified samples for a run 

on the ABI 3100. l.SuL of amplified sample was diluted in lOuL of 

formamide/ROX. The IX Buffer and water for the 3100 instrument were 

changed and a new plate run sheet was prepared on the computer. 

I observed Beth screen a shirt and pants for the presence of blood by 

phenolphthalein. I then observed Beth take cuttings for further DNA testing 

and a blood confirmatory test. 
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June 16. 2003 

I performed analysis of the "trace" samples I ran on the 3100 yesterday using 

GeneScan® and Genotyper®. No samples amplified except the positive 

amplification control. 

Lisa had proposed another small project I could do to help the lab. She 

wanted to see if all the UV lamps in the DNA section were working well 

enough to cause 1ng of control DNA to become inactivated by thymine 

dimers and therefore unable to amplify. To do this, I put 1 OuL of control 

DNA used in the PCR reaction setup (Lot #36167611028) into a small tube 

for each of the UV lamps/areas to be tested (total of nine). One tube was left 

under each lamp for exactly 15 minutes. Each UV'd tube was then prepared 

for PCR amplification using the COfiler™ kit. The amplification products 

were stored at 4°C until time to run on the 3100-Avant. 

I restarted the organic extraction project looking at the difference between 

concentrating DNA with ethanol versus Microcon. I made new swabs of the 

blood dilutions, and when they were dry took a half swab cutting and put it 

into a new tube. Digest buffer and ProK were added and the tube was 

incubated overnight at 56°C. 

June 17.2003 

I completed the organic extractions left overnight in the 56°C bath. The DNA 

was treated with phenol:chloroform:isoamyl alcohol and the aqueous and 

organic layers were separated using a PLG tube. The aqueous layer was 
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removed to a new tube. Half of the aqueous layer (-250uL) was placed into a 

Microcon device and the other half left in the tube for ethanol precipitation. 

The SOP's for both DNA concentration methods were followed and the final 

DNA extracts were placed at 4 oc until needed. 

I prepared the samples from the UV project to run on the 31 00-Avant. Since 

other samples had been run recently, no new buffer or water for the instrument 

was necessary. I made a new plate record and the samples were run overnight. 

June 18. 2003 

I analyzed the results from the run yesterday of the UV samples. All the 

samples had amplification of DNA except one. Therefore, I will redo this 

project, this time exposing 1ng of control DNA for 30 minutes and 0.5ng of 

DNA for 15 minutes to see if the longer time or less DNA exposure to UV 

light has a greater inhibition of DNA amplification. 

Once the samples from the second UV project had been exposed to UV, the 

samples were amplified using the COfiler kit and then stored at 4°C until 

needed to run on the 31 00-Avant. 

I performed a QuantiBlot using the blood dilution samples that were extracted 

with the organic method and then split in half to try to determine if more DNA 

can be recovered with ethanol or Microcon concentrations. However, I 

encountered problems with the Microcon samples not pulling through the 

QuantiBlot apparatus when the sample vacuum was on, but I continued with 

the procedure anyway. The Microcon results seemed unusual when I was 
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analyzing them, so Lisa suggested performing the QuantiBlot again tomorrow 

using another vacuum source and different apparatus. 

June 19,2003 

I prepared my 1: 100 blood dilution sample that I extracted using the organic 

method for PCR amplification. I had not originally amplified this sample 

since the 1:1,000 sample was the smallest dilution that appeared on the 

QuantiBlot, but I decided that I wanted to amplify and run this sample in order 

to be able to compare the other extractions of the 1: 100 dilution to the organic 

method as well. 

I tried to perform the QuantiBlot of the ethanol v. Microcon samples again, 

but encountered the same problem again with my Microcon samples. I 

showed the membrane and apparatus to Lisa as this happened, and she 

suggested that it might be something in my Microcon samples that is not 

allowing the spotting solution or sample to pull through the wells as they 

should. Lisa's idea to correct this is to reconcentrate the samples using the 

Microcon lOO's instead of the 30's, as there might be some proteinaceous 

material that did not filter through during the first concentration. 

I set up a plate run for the second round of UV exposed samples and the 1 : 1 00 

organic extract that was amplified this morning. Since problems with the 

31 00-Avant were being corrected (capillary array was broken), the plate was 

prepared and Lisa said she would put the plate and run it for me over the 

weekend. 
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June 23. 2003 

I analyzed the data from the samples run over the weekend. The lng samples 

exposed to UV light for 30 minutes did not amplify any DNA in some 

samples, and in the ones that did have some amplification, only the 

amelogenin sex marker was present. In the 0.5ng samples exposed to UV 

light for 15 minutes, half of the samples had no amplification and halfhad 

almost full profiles. 

I performed a QuantiBlot again on the ethanol!Microcon samples, this time 

using another vacuum source and the new Microcon samples that were 

reconcentrated using Microcon 100's. The samples appeared to be pulled 

through the apparatus much better this time, but upon analyzing the results, it 

appears I may have switched the 1: 100 and 1: 1 ,000 Microcon dilutions. I do 

not recall doing this when I was preparing the samples to put on the 

membrane, but it could have happened. If this is the case, it does not appear 

that there is much difference in DNA yield between the ethanol and Microcon 

concentrating procedures performed after an organic DNA extraction. 

I observed Beth screen a pair of jeans for her mock case. 

June 24. 3003 

I observed Jen screen a baby's outfit for blood. 

I presented the results of my project to all the analysts at their lab meeting. 

I made copies of all the worksheets and data I generated from the internship to 

give to the lab to keep as a reference. 
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