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PURPOSE: To reduce the possible contamination in the pre-amplification laboratory that

could occur: (i) between the analyst and the samples (ii) from one sample to
another, or (iii) from extraneous sources of DNA within the laboratory.

PROCEDURES:

All gowning must be done befor e entering the pre-amplification room

1.

2.

10.

Gloves, without exception, must always be worn while in the pre-amplification room.

Masks and/or face shields must be worn by visitors when an ana ys@/orki ng on samples.

Any analyst working on samples must gown up with a fulk oat gloves, and a mask
and/or face shield. Eye protection is at the retlon analyst. Lab coats can be
reused for a period of one week. Afterwar ey sh be thrown out. Masks face
shields can also be reused for a period of @v Iescan be exposed to UV light in
the Stratalinker to extend their life. (i/

When working in the pre-ampli |@on ory gloves must be rinsed in 10% bleach
before each procedure and in- ling of separate samples.

Pipette stems must be wi own 0% bleach before each procedure, and in-between
the pipetting of separat& pl esQ

All hoods must béBed éﬁp W|th 10% bleach before and after each procedure, and UV
light, if avall I&) plied for 30 minutes before and following each procedure.
All racks, tubeo@ and any other plastic implements (but not the pipettes) must be
exposed to UV light in the Stratalinker for a minimum of 30 minutes before they can be
used.

Any 96-well tube racks and covers taken to the 9700 room in post-amp must be exposed to
UV light in the Stratalinker for aminimum of 1 hour.

All centrifuge tubes used in the laboratory will be removed from original packaging just
prior to the extraction, and only with bleached and dried gloves while fully gowned.

At the end of each week, the counters, sinks, refrigerator/freezer handles and door handles
inside the laboratory and door handles inside the gowning room should be wiped down
with 10% bleach and the UV light on top of the fridge should be turned on.
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1. GUIDELINES FOR SAMPLES
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1.

Nomenclature

All normal samples will be labeled using the standard naming conventions

throughout the sample processing. At the 3100 run step, all samples must be

labeled according to which primer is associated with each sample. (e.g., “Sample
1B4” for primer B4)

All samples re-extracted for the purposes of duplication should be labeled as
“dup” to separately identify the re-extraction sample from the original, and this
label should permanently be applied to these duplicati Qsamples (e.g., “Samplel
dupA4” for the duplicated sample cycle sequenced \m@nmer A4)

All sample that are re-injected from one 3100 o the next, with no additional
cycle sequencing of that sample, uld be idj” for re-injection. This

label will separately identify the@vjecte@ mple from the original sample.
(e.g.- “Sample 1dup-D2reinj” the ated sample, cycle sequenced with
primer D2 and re-injected o t

All samples that are -(cllﬁle se@enced in order to confirm length heteroplasmy

should be labeledctnyf” to S tely identify the re-cycle sequenced sample
from the origin le 1Alconf’ for the sample re-cycle sequenced
with primer Al

All sam mplified or re-cycle sequenced in order to improve on the
quallty r% should be labeled “reamp” for reamplification.

v

B.  Repeat Analy@%amples

Repeat testing of a sample can start at different stages, as listed below and appropriate
controls must be used.

1.

2.

Extraction stageA fresh extraction negative control must be run.

Amplification stage A new amplification negative control and HL60 positive
control must be included in the re-amplification. The extraction negative control
does not need to be repeated if the first test was valid and the extraction negative
control was negative.
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3. Cycle sequencingA new amplification negative control must be tested for each

primer used; the original extraction and amplification controls ddae¢ to be
repeated (eg., 20 ul of THEnay be used). Note: A separate positive control and
amplification negative control must be run for each primer that is being run
with the sample DNA.

4, ReinjectionsA positive control must be added to any reinjection set to act as a
run control. Any previously successful positive control sample may be used. No
negative controls need to be repeated for reinjections of previously prepared
samples, if the controls passed on the first run. O\

X

O

C. Batching and Duplication Guidelines 6\0

OO

1. Evidence samples y\Q

)

a. There will be no b g Qf ence samples at the DNA extraction
stage (eg., each_s e V\@? ave its own extraction negative control).
Therefore, no, du 'catioéo evidence samples will be done at the

extraction le
6\ S

b. Batchln eV| e samples is allowed at all steps following DNA
xtrac but |th|n a given case (e.g., all hair samples from a single
pllfled on one sheet, but only for that one case.)
2.
Batchm@g emplar samples within a given case or from different cases will be
allowed Il steps of mtDNA analysis including the DNA extraction stage.
3. General

a. With two exceptions, evidence and exemplar samples must always be run
separately in time and/or space. As with nuclear DNA samples, batching
of evidence and exemplar samples is allowed during the DNA
Quantitation step. Batching of evidence and exemplar samples is also
allowed during product gel analysis provided that sample aliquots are done
on each sample type (evidence or exemplar) at separate times.
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b. Duplication of samples is only necessary when samples are batched.

Situations may exist when a sample is run separately throughout all testing
procedures. This sample does not need to be duplicated.

C. Duplication of a given sample is accomplished by running one informative
primer for that sample in either HVI or HVII.
d. Consult the table below for how to proceed given the following test
conditions:
=

Sample type | Inclusion (concordance %\ Exclusion

Suspect Repeat from step that ' :
testing necessary
exemplar sample was batched. *

Victim epeat from step that
No retesti cess %

exemplar sample was batched.

Repe @ Step gﬂe d Repeat from step that

sa as
sample was batched unleds
. sa atches
Evidence A gg 0 sample matches another

er le collecteg
Nirom t me piece of sample collected from the
Q eviﬂéy A P same piece of evidence.
*Quantj ang<roduct gels are excluded from the duplication process.

)
N %)
@5\ \}6\

Y~ ro’
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3. MITOCHONDRIAL DNA LABORATORY EXTRACTION PROTOCOL
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Refer to the current Protocols for Forensic STR Analysis manual for the following
procedures:

DNA Extraction

DNA extraction guidelines

Chelex DNA extraction from blood and buccal swabs

Chelex DNA extraction from soft tissue

Organic Extraction Procedure
Bone preparation and milling
Incubation for liquid and dry blood, bone marrow and tissue sémples
Incubation for bone, teeth, and paraffin embedded tissue €s
Phenol Chloroform Extraction and Microcon clean- up
Preparation of Phase Lock Gel (PLG) tubes 6\

N\

O

Microcon 100 DNA concentration and purification \Q O
Estimation of DNA Quantity from QuantiBI ysKQ

Sample Blotting

Hybridization \"[,b‘ KO
Color Development /\ ‘Q
Photography Q O

Quality Control & Troub@‘nootl

QuantiBlot Interpretati ?
Modified Quant@@av (r&@vt extractsin microtiter plates

v
QO
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PURPOSE: For documentation of hairs, bones, teeth, and other evidentiary items that will be
altered in the process of mitochondrial DNA testing.

PROCEDURE

1. Make sure the computer is on and all of the proper cables are connected between the
Firewire camera and the computer.

2. Double-click on the desktop shortcut EZDocPlus.

3. Enter in your username and password. When the next scre@ppears, select the user role
based on the following guidelines:

a. ERT (Evidence Recovery Technici@- for Iog@ in digital images of items
for a specific case. @)
N ~O

b. Scientist— For creating a da\gaﬁgse f% ase, and logging in digital images of
items from that case. b‘ O

VAN
C. Administrator — fortevi Win%ﬁ}ges from ERTs and scientists and creating

new users b

NOTE: The Admi»* ator ot create case databases, nor can they save case
imaggb\ (0 2{@ a database and login images, select “Scientist.”

4, As a Scientgl fSﬁe xbscreen to appear will allow you to bring up previously entered
cases or cr%e a case. To recall a previous case, use the Gage-down list and
select the cas en select any of the images from that case from the Evidenap-1D
down list. To cré&ate a new case, click the Neton.

5. For a new case, enter tiase ID Numberand the Evidence ID Numbeand click OK.

6. The next screen to appear is the main program screen. Click on the
Blue Microcam button to access the Microcam Control Panel.

7. Make sure at this point that the stereo microscope is on, and that the light source is active
and the specimen is in focus. When viewing solid, dark objects, it is best to use the
ocular light ring to illuminate the sample. When viewing slides or thin tissue samples,
use the direct light from the lamp base of the microscope.
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8. On the Microcam Control Panel (shown to the right) =T x|
perform the following: Basic | Exposure | whie Ba'ancﬂ avced]
Auto Expose | White Balahce |
a. Click thelLive button. e || [ oo |
b. Adjust the binning so that the setting is 3 for both
horizontal and vertical. e %] Cooling
c. Check thélip Image box. et || s e
d. Click the Auto Exposurebutton. vetical [T v Losd Setings_|
e. Adjust the intensity of the light and clidkito Adust Evpastre :
Exposureif the image is too bright or too dark. o E“:fr?gbe'sm'”g\ [ erere |
NOTE: if the background color is not white or off L]
white, place a sheet of paper in view of the lens ars N
click on the White Balance button. Re@at step\ [ oo |
once completed.

9. Once the image on the screen is u\ayu e proper contrast, ditcklheutton
on the control panel. This will the @ge on the screen.

10. Under the Toolsnenu, selé\}wrla ce the 1
panel Opens up’ perfor Overlay Toaolz | Split Screen I
Multi Image  Measure IMask I Mates
a. Click on the Me @teab ? = x| 3| F=
b. Click the Lo éllbr utton. .
c. Select the rati sed on the current Length | "] |%| =
micros agpifigation level. —
d. FOR LINEAR @BJECTS - | < —
1) Click Lengthoutton. coor | I —
2) Select any of the length tools to measure t Fort | Cioar Memsuements |
length of the imaged object. -
e. FOR NON-LINEAR OBJECTS
1)  Click on the Multilengthbutton 2| [E2icion|
2)  Trace the non-linear object length by right- Mew - | Delete | Calibration
clicking the mouse at desired turns and Cloa Catbration |
corners. Hit “Enter” on the keyboard when iz giire siz= Teren |
flnIShEd. Export M easurements I Precizion
|3digit3 ‘I
Eend To geng T
I’j ramk A
OK I
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11 Click on the Overlay Tooldab on the window. Once the panel opens, perform the
following:
a. Click on the Texbutton.
b. Click anywhere inside the image, and add in

the text box for an image label. X
c. Click OK on the Overlay window. MuliiImage | Measuie | Mask | Notes |
Owerlay Toals | Split Screen

12. Save the image name by clicking on {
floppy-disk icon in the main window, A e X L
or by going to thé-ile menu and select

Save. Xé\l:l =

a2

P

13. As a scientist, input the image name and B e_
description, and clicloK. Q A

14.  To open a file once it's saved, go to
and select DB ImagesFind the casg'i
image is stored, and select the

K Hide
xe \ . Ower-
15.  To print an image once it’ /s‘q d orfe-opened, _laps |
click on the printer icon in%a m doworg = o | B .. | Elear
to the Filemenu and s@ t Prigt i
1 Arrow gize 100
\(\\A & X
KO § Send To Send To —
?\ Oc) Fromt Black —

oK |
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5 MITOCHONDRIAL DNA HAIR EXTRACTION
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PURPOSE: To isolate mitochondrial DNA from the hair using an enzymatic digestion of the
hair followed by an organic extraction.

PROCEDURE

Before the hair can be processed, the packaging must be documented, and a photomicrograph of
the section of hair that will be tested should be captured. Following this, the hair will be cut,
washed, and digested before the organic extraction. Since little or no genomic DNA is expected
following such an extraction, a 2@ aliquot from a total of 50 of the hair extract will be
sulmitted directly to Linear Array PCR amplification. \

\O

Only one hair should be processed at atime.
e>\°

A. Processing the hair sample

1. Document the packaging of '\aur (De mtDNA Hair Processing worksheet,
and open the packaging in a\ 3 c ad Air hood.

2. Note the general fea gi,of the‘&elr on the worksheet, including the length, color,
quality, whether or gogthe h ounted, whether the hair is curly, straight, etc.

3. Identify a 2 cm_i@gion t ag%ll be cut for extraction. Carefully take the hair to the
Mideo stergg}?tros and capture a detailed photomicrograph (See the Mideo
section f ils structions
Ift 9 is ted in a dlide, photograph the hair on the slide and again

after\it has removed. For loose hairs, placethe hairson a kimwipeor in
aweigh d photograph using direct light.

B. Removing the hair from a mounted slide

If the hair isloose in the packaging, then skip ahead to Section C.

Process only one mounted slide at a time, the mountant softens quickly and hairs
will scorch if left on the heat plate too long.

1. Turn on the heat plate and adjust the heat dial between 4-5. Place the slide on a
heat plate until the mountant softens, and using forceps remove the cover slip.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
All printed versions are non-controlled copies.



PROTOCOLSFOR FORENSIC MITOCHONDRIAL DNA ANALYSIS

5 MITOCHONDRIAL DNA HAIR EXTRACTION

DATE EFFECTIVE VERSION PAGE
04-08-2005 2.0 20F5
2. The hair will be attached to either the coverslip or the slide. Place this piece into

the xylene bath for 5 minutes or until the mountant completely dissolves.

3. Using clean forceps, carefully remove the freed hair from the xylene bath, and
place in a 1.5 ml microcentrifuge tube filled with 1 ml of xylene, and place in the
shaker for 5 minutes at 1400 rpm at room temperature.

4, Examine the hair under the microscope to confirm that the mountant was
removed. If not, repeat the xylene wash in the microcentrifuge tube.
5. Using the Mideo stereo-microscope, capture a detsik@ photomicrograph of this
loose hair. (See the Mideo section for details on in@lc)ions
C. Cutting and Washing the hair Q OK

cutting 1-2 cm up from theroot segment on a labeled post-it backing

Do not cut the root of the hair for@ Aﬂs ig. |If present, remove the root by
etain@
and placein a secure envelopge: K

=

Place a clean wei@boaﬁgyp of a ruler with a metric scale. The scale will be
visible through t@plas;'§1 tom of the weigh boat. Place the hair into the weigh
boat and usi rcean d a scalpal,a 2 cm section of the hair, preferably a

/ n of the hair. Return the unused portion of the hair to

untreat
the pac

ed

2. Usi%?:lea ceps, place the 2 cm section of hair into a 1.5 ml tube with 1 ml of
5% Ter «@, e detergent. Vortex the tube for 1 minute at high speed, and place
into the sBnicator for 15 minutes. After sonication, vortex the sample again for 1
minute at high speed.

3. Prepare a 50 ml Falcon tube and filter cup set by labeling the tube and filter cup
tab with the sample name. Pre-wet the filter cup membrane with 1 mL6Gf. dH

4, Remove the hair from the Tergazyme with clean forceps, and place the hair into
the filter cup in the center of the membrane.

5. Wash the hair with 1 ml of dB. Allow the liquid to pass through the filter.
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6. Wash the hair with 1 ml of 0.85% saline. Allow the liquid to pass through the

filter.

7. Wash the hair with 1 ml of 100% ethanol. Allow the liquid to pass through the
filter.
8. Remove the filter cup containing the hair and place on a Kimwipe to let the
ethanol evaporate. Once the filter membrane is dry, the hair will be dry as well.
D. Enzymatic digestion of the hair \O
1. Prepare the incubation solution using the foIon@able:
Incubation Solution ;0 % + extraction negative
L \"4
Proteinase K (20mg/ml) AQ\ C p 30 pl
¢ A\ 4
DTT (1M) &V N 75 ul
20% SDS A\(‘l/ ,*\\& 7.5ul
Organic Extractjo@bffep- Q\ 188
\J
2. Aliquot 1500'&@ the (’fc\ﬂbation solution into a labeled 1.5ml ro@@ntrifuge
tube. N
3. Usivgg)an fc)?éps, submerge the cleaned hair in the incubation solution.
4, Incuba@@hair for 30 minutes in a 1400 rpm shaker &.56
5. After 30 minutes, the hair should be dissolved. If it is not, spike the tube with 1
of IM DTT and incubate overnight.
6. When the hair is completely dissolved*, proceed immediately to the organic

extraction.

NOTE: Thehair might not completely digest even after a second input of DTT. If

the hair is chemically treated, straightened, or dyed, it might resist
digestion. The incubation process might remove the pigment or coloring
from a hair and leave it opaque. If this happens, make a note of this on
the extraction sheet and proceed to the organic extraction by removing
the supernatant from the tube, leaving the hair behind.
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E. Organic Extraction of the hair

Eppendorf Phase Lock Gel (PLG) tubes make the phase separation easier but are
optional. Prior to transferring incubated samples to 1.5 ml PLG tubes, these must be
centrifuged at maximum speed for 30 seconds. Refer to the “Protocols for Forensic STR
Analysis” manual for details on PLG preparation

CAUTION: Phenol:Chloroform:Isoamyl Alcohol isan irritant that istoxic. Itsuse
should be confined to a hood. Nitrile or Vinyl gloves and a mask
should be worn. O\

1. Transfer the incubation buffer containing the dis d hair to 1.5 ml PLG tubes
or microcentrifuge tubes, and add 80(equal ve ) of Phenol: Chloroform:
Iscamyl Alcohol (25:24:1 PCIA) to @tub step must be done in the fume

es.
hood. N OO
2. Shake or vortex the tube to@ev agi)ky emulsion.
3. Centrifuge the tube i Wroce@%ge for 2 minutes at room temperature.
4, Insert Microcon gi@olur@Qolue) into labeled microcon tubes for each sample.

5. Prepare the@ocor(ﬁ?o concentrator by addingul®® TE™ to the filter side
(top) of t@o ce r.

6. Trag& he ous phase (top layer) to the prepared Microcon 100 concentrator.
Do not dis the PLG layer. Discard the PLG tube or microcentrifuge tube
contain@ e organic layer (if into the organic if the PLG tube is not used)into a
waste bottle in the fume hood.

7. Spin the Microcon 100 concentrator for 25 minutes at 500 rcf.
8. Add 400 jLof TE*to the filter side (top) of the concentrator.

0. Spin again at 500 rcf for 25 minuteMost of the liquid should pass through
the membrane, if not, the end volume of the sample might be greater than

S0ul.

10. Add 20 j.of TE“to the filter side (top) of the concentrator.
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11. Invert the blue concentrator cup and place into a newly labeled tube. Spin at 1000

rcf for 3 minutes to collect the sample.

12. Dis4card the blue concentrator cup adfust the sample volume to 50 pl using
TE™.

13. Transfer the sample to a 1.5 ml microcentrifuge tube for storage. Store at 2 to
8°C or frozen.

F. Amplification of the hair extract \O

O

Submit 20 jkof the organic extract to PCR amplificatioé>\(\

Qo
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PURPOSE: To increase the amount of available mtDNA for the purposes of analysis, by
performing anin vitro replication of template DNA using oligonucleotide
primers, thermostable DNA polymerase and deoxynucleoside triphosphate bases
(dNTPs) within a thermal cycler.

PROCEDURE:

A positive control, an amplification negative, and an extraction negative control (if applicable)
should be included with each batch of samples being amplified to demonstrate procedural
integrity. The positive control is a laboratory grade cell line, and the K{II NDNA/MtDNA type is
known. Samples that were extracted together should all be am@ed together, so that every
sample is run parallel to the extraction negative control.

Follow the Mito Pre-amp guidelines for handling\the tubﬁénd cleaning of the work surface.
The following steps have to be preformed in t n% dedicated areas. Evidence samples

propi@y
and exemplar samples should not be handle@t he®é time.

A. Preparing the DNA aliguots for,t m I|f \ﬁon

1. The target amour®\ |f|ed are 0.1 ng of DNA for the amplification
system Follow Ja or the amount of DNA to be added along with TE
% to achieve a t e reaction tube. Table Il refers to the prapan
of the control pIes%"the amplification.

2. Remen@h @vlng rules:

If th?eat#’ 1/10 QuantiBlot results afrg/20y, dilute the sample 1/100

with TE re-quantitate. Multiply the diluted concentration by 100 to obtain
the or|g|n | sample concentration. Repeat the procedure if the diluted sample is
still >10ng/20}l.

When a dilution is made to determine DNA concentration, it is preferable to
calculate the DNA concentration in the undiluted DNA extract. Then amplify the
undiluted DNA extract, not the dilution.When possible, always amplify the
optimal target amount of 0.1 ng.
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6. DUPLEX MITOCHONDRIAL DNA PCR AMPLIFICATION

DATE EFFECTIVE
04-08-2005

VERSION
2.0

PAGE
20F5

Tale | — Amount of DNA to be amplified.

QuantiBlot DNA
Concentration

Target Volume (pl)
to beamplified

TE™for target
volume

Range of volumes
(ul) which can be

(ng/20ul) amplified
>10 Re-quantitate
5 Dilute 1/10 and use the dilution for amplification
2.5 Dilute 1/10 and use the dilution for amplification
1.25 1.6 18.4 £ 1.0- 20+
xO
0.62 3.2 16.8 s, 2.0 - 20**
0.5 4.0 160 SN|  2.8-20%
N
0.31 6.4 kQ 13.6~ 5.2 - 20**
0.25 8.0 S 6.8 - 20
¢ A4
0.15 13.3 b} A\ 6.7 12.1 - 20**
N\
<0.15 20,1\ QA 0 N/A
** Add TE™ to a final volume of C)O N
Talde Il — Control sample&@@amplﬁtlon
(?%ampLg(\ DNA TE*
HL60 Positive Ccv&l DN, 1 ng/20 ul) 20 ul
Amplification Negatl trol 20
4
Extraction Negative Control
If sample extracts are amplified neat 20
If sample extractsrequire 1/10 dilution or greater 1pl 194
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6. DUPLEX MITOCHONDRIAL DNA PCR AMPLIFICATION

DATE EFFECTIVE VERSION PAGE
04-08-2005 2.0 30F5

B.  Amplification Setup

1. Always use fresh 0.5 ml amplification tubes directly from packaging. Ensure that
the 96 well rack is clean by exposing it to UV light in the stratalinker for a
minimum of 30 minutes.

2. For each amplification set, fill out the worksheet (G:\Users\Fbiology\mtDNA\
Forms\Casework\laamp) and record the appropriate lot numbers.

3. Determine the number of samples to be amplified, m&(@mg controls and label a
0.5 ml PCR reaction tube for each sample.

4. Prepare a master mix tube of the Reactlo and Primer Mix, using the
following calculation: For <10sa se N+ >10 samples, use N+2
» Reaction Mix: Ies@?eaetlon Mix = I
=  Primer Mix: DPrimer Mix=__ul

5. Vortex the Master Mix ing @e bottom of the tube. Aliquqgtl3ff the
Master Mix into the b tkg%zo Bt#;labeled 0.5 ml reaction tube.

6. Close all of the %b@ !@tage have another analyst witness the tube setup.

|Ief pipette tip for each sample addition. Open only

mple addition. The final aqueous volume in the PCR

ill be 5@l. Transfer the 0.1 ng of target DNA to each
tube in accordance with Table I. After the addition of the
sample before proceeding to the next tilmenot vortex or

8. When finished, cover the rack and place the samples in the amplification room
airlock.

The Reaction and Primer Mixes used here are from the Roche Linear Array Mitochondrial DNA HVI/HVII
Region-Sequence Typing Kit. See Appendix A and B for primer sequences HVIF, HVIR, HVIIF, HVIIR, used in
this kit and their mtDNA sequence locations, respectively.
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6. DUPLEX MITOCHONDRIAL DNA PCR AMPLIFICATION
DATE EFFECTIVE VERSION PAGE
04-08-2005 2.0 4 0F5

C. Thermal Cycling

Turn on the Perkin ElImer 9700 Thermal Cycler. (See manufacturer’s instructions).

Use the following settings to amplify the samples

9700 Thermal Cycler

The amplification file is as follows-

User: mtDNA

File: lamtdna

Soak at 94C for 14 minutes
- Denature 92C for 15 seconds
34cycles: - Anneal at for 30 seconds

- Extend for 30 seconds
Incubation at 72C foer i

Inutes
Slorage soak at 9

t@g slide the heated lid over the tubes,
ward.

Place the tubes in the tray
and fasten the lid by pulling

finitely
;sgg

Start the run by perfor |ng steps:

a.  The main nfghd o are RUN CREATE EDIT UTIL USER. To
select an@tion, the F key directly under that menu option.

b. Ver }Rz\hat th&er is set to “mtDNA” if not, select the USER option (F5)
b Iay{@*‘ Select User Name” screen.

C. ?’U se circular arrow pad to highlight “mtDNA.” Select the ACCEPT

(F1).
d. Press the RUN button (F1) and select the “lamtdna” file.
e. Verify that the reaction volume is set tofd@nd the ramp speed is set to

9600 (very important).

f. If all is correct, select the START option (F1).

The run will start when the heated cover reaches @03The screen will then
display a flow chart of the run conditions. A flashing line indicates the step being
performed, hold time is counted down. Cycle number is indicated at the top of
the screen, counting up.
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Upon completion of the amplification, remove samples and press the STOP
button repeatedly until the “End of Run” screen is displayed. Select the EXIT
option (F5). Wipe any condensation from the heat block with a Kimwipe and pull
the lid closed to prevent dust from collecting on the head block. Turn the
instrument off.

IMPORTANT:
For all amplifications, return the microtube rack used to set up the samples for
PCR to the Pre-Amp room through the Pass-Through airlock.

Turn instruments ofONLY when the Main Menu is %Qayed otherwise there

will be a Power Failure message the next time th rument is turned on. It will
prompt you to review the run hlstory Unless. have reason to believe that
there was indeed a power fallur is is no essary. Instead, press the STOP
button repeatedly until the Maln app

In case of a real power fail e 7@hermal cycler will automatically resume

the run if the power out id no t more than 18 hours. The Uninterruptible
\E’ ihe a ﬁtlcatlon room will power the thermalcyclers for
f

Power Supply presen
2-3 hours in theﬁg | power outage. The history file contains the
information at whi tag e cycling process the instrument stopped. Consult
with the QA tear%nd/ echnical Leader on how to proceed.
After the A |f|c @ process, the samples are ready to be used for analysis.
They m e s@in the appropriate refrigerator &t@#8r a period of up to 6
m

O

QO
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DATE EFFECTIVE VERSION PAGE
04-08-2005 2.0 10F9

PURPOSE To quantitate the amount of amplified mtDNA by direct comparison to a
molecular weight ladder containing known amounts of DNA following DNA size
separation by agarose gel electrophoresis.

PROCEDURE
Following amplification, a 1.5% agarose gel is run to determine if the amplification was
successful (see Interpretation of Results section). The number of samples amplified will

determine the size of the gel needed. Fill out a “mtDNA product gel worksheet.”

Thirteen samples and three concentrations of ladders can be rurb@a 16-well gel; on a 20-well
gel, 17 samples and 3 ladders can be rarten-well gel (7 samp @and three laddessplso

available for small batch amounts. 6\
A. Preparing the Gel \Q K
1. In an Erlenmeyer flask, mlxx{:&)llo%@reagents
Medium Gel Large Ge
Reagents A( O—_vv (14-well) (16- or 20-well)
DNA Typing Grade \ ) ~
Agarose X (ﬁ? 159 3.0¢9
‘0
1X TBE (or TA\(]\\ QBO ml 100 ml 200 ml
2. &é@ ag solutlon to boiling in a microwave for 2-3 minutes, or on a hot
platefwith bar, until the agarose is completely dissolved. Bring the volume
back u e original volume with 1X TBE. Allow the solution to cool.
3. Assemble the gel apparatus and pour the liquid agarose into the tray. The gel

should be 1/4” thick or less. Position the comb and let gel solidify. For the best
results, always use the narrowest-gauge comb that is available

4, Once the gel is set, remove the comb and pour enough 1X TBE buffer into the
apparatus just to cover the gel.
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B. Preparing the samples

1. With the exception of the positive control, mixkof each amplified sample with
1 ul of the Orange Dye Lane Marker.

2. Add the appropriate amount of the amplified HL60 positive control sample
according to the current QC specification and quantity sufficient i with
dH.0.

3. Prepare three molecular weight ladder (Roche XIVb‘{Uutlons by adding the
following:

a. Mix 2ul of ladder, 2 ul of dH,O, and 1 mgSQQge Loading Dye
b. Mix 3 ul of ladder, 1 pl of d and 1 ange Loading Dye
C. Mix 4 ul of ladder, and 1 ge ing Dye
4. Vortex and spin all sampl&ve aqqeer analyst witness the tube setup.

C. Loading and Running th /\ 0(\

1.

The gel shou Io ed with the three ladder samples in the middle of the
amplified om left to right (well #1 is on the far left, and so on).

Load each well, making sure that the bottom of tletlsvare not
at all of the samples and ladder fill into their respective wells.

Run th aII gel chamber at 100 volts for about 1 hour or the large gel at 150
volts for 1 hour (or until the Dye Lane Marker has run approximately 10 cm).
DNA is negatively charged and migrates to the positive electrode (anode). Make
sure that the gel is loaded and the electrodes and plugged in such that the DNA
migrates toward the positive electrode.

Switch off the power supply and remove the gel from the tank.
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5. Place the gel in the ethidium bromide bath (@&ml) for 30 minutes.

CAUTION- ethidium bromide (EtBr) is extremely toxic! Always wear gloves
and discard all EtBr waste in accordance to departmental policy. Remove, rinse
with deionized water and place on the Bio-Doc-It curved side tray.

D. Bio-Doc-It Photography

1.

Place the Bio-Doc-It curved-side tray in the Bio-Doc-It chamber and close the
door. Turn on the Power and UV switches. The UV sel or must be at 302nm!

Adjust the zoom lens (the middle lens) until the e @screen is filled with the gel
image. Then, adjust the aperture (the top le %sest to the camera) to achieve
good contrast. Finally, adjust the us Iens bottom lens) to properly resolve
the gel bands. (Small adjustmen ght cessary to the zoom after focusing.)
Typically, the optimal setting QU chéotography with the Bio-Doc-It are:

Aperture: & @rn Focus. <1
To further mcreaseﬁ{\ontr r achieve better resolution, the [+] and [-] buttons
on the Bio-Doc to digitally enhance the image. Press [LIVE] to

return toallveé enhe' d) image.

Once th ed | e is obtained in the LCD screen, it needs to be captured as a
digital i e. a floppy disk into the drive on the BioDoc-It. Once the
image s In f and properly contrasted, press “Capture” on the control panel

take a 0-40 seconds. Once done, remove the disk, open the file on any

and then 5 save. The image will save as a JPEG file on the disk, and this will
computer‘and print out.

When finished, turn off the UV switch and the Bio-Doc-It power. Remove the gel
from the chamber, and label the printed photograph with your initials and date.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.

All printed versions are non-controlled copies.



PROTOCOLSFOR FORENSIC MITOCHONDRIAL DNA ANALYSIS

7. MITOCHONDRIAL DNA PRODUCT GEL ANALYSIS

DATE EFFECTIVE VERSION PAGE
04-08-2005 2.0 40F9

E. Polaroid MP4 Photography

CAUTION- exposure to UV light can be harmful to the skin and eyes. A UV-
blocking face shield or UV-blocking glasses are recommended.

1.

To begin, place the Fotodyne UV illuminator on the MP4 stage, add the UVP
focusing template (the flourescent plastic square with the clock, calibrators, and
gradients) to the UV bed. Cover with the black-handled Fotodyne UV blocker.
Turn on the UV illuminator. Focus the MP4 camera on the focusing template.
Once achieved, switch off the UV light and remove theé&tnplate

Using the Bio-Doc-It curved side tray, place the @onto the UV bed and cover
with the black-handled UV blocker. Turn on th illuminator.

Using the viewfinder, adjust the @ut a&b us of the MP4 camera so all of the
gel is visible and clearly foc sed, move the orange filter over the
lens to take the photograph: %]/

Photograph the gel a b@)\/ldeWOSt open) aperture for 0.5-1 seconds
Aperture:

Shutter s |aI to either 2 (%2 second) or 1 (1 second)
Film t aroid 667

Removﬁ& f|| d let develop for 60 seconds. If the photograph is out of

foc d properly, or does not accurately record the sample or ladder
L?vargé exposure conditions and re-photograph.

When finiShed, turn off the UV bench and label the photograph with your initials
and date.
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INTERPRETATION OF RESULTS

A. DNA molecular weight markér

X1V Ladder bp's 2 ul 3ul 4 ul
EEEE——— 2642 234ng 351ng 468 ng

1500

\0K

&(\
— 1000 K
NO

U
—— %ﬁgl,b?ss ngﬁOm ng 105 ng

29 ng 39 ng

00 ng 22ng 29ng
b 200\' 10ng 14 ng 19 ng
AN é@

N
* Tablé\a r@c representation of the XIV molecular weight ladder with
pongi asepairs (bp) and concentrations of DNA based on either the 2

pk 3 pl, ul input

B. Quality of the amplified DNA product

The 444 bp HVI- and 415 bp HVII-specific bands should be between the 400 and 500 bp
bands of the DNA molecular weight ladder.
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C. Quantitation of the amplified DNA product

Use only the 500, 400, 300 and 200bp ladder bands for the quantitation. The intensity of
the fluorescence of the bands in thpl23 ul, and 4ul ladder samples will relate to the
concentration of the DNA in the samples using the guidelines in section A above. Match
each sample to the closest ladder band and fill in the values on the mtDNA Product Gel
Worksheet. Do not round the values. Do not assign values in between two bands. If the
band intensity is between two DNA standards, match the sample to the DNA standard
with the lower amount of DNA.

| . \
D. Proceed with sequencing. \O

&
N

AMPLIFICATION AND PRODUCT GEL TROUBEESHOO Q@

AN
PROBLEM: Faint or no amplified prod blem\gél for DNA samples or positive
controls. Fragments corr mg\ DNA Molecular Weight Marker
X1V ladder visible. K
AN &
Possible Cause :
(Amplification Proble‘;np D Recommended Action

No DNA added or msufﬁmWNA ded Ensure positive control was diluted properly
to Master Mix. and the correct concentration and volume wds

added to reaction: quantitate DNA and add 100
’((\ pg DNA; repeat amplification.
Insufficient or n VII Primer| Repeat amplification ensuring 0 of mtDNA

Mix or no mtDNA 6@ Mix added to | HVI/HVII Primer Mix and 20 |l of mtDNA
make Master Mix. Reation Mix is added to each reaction.
PCR instrument failure, wrong program of Notify Quality Assurance Unit. See PCR
emulation mode not selected. instrument system manual and check instrunpent
calibration; repeat amplification and ensure
emulation mode is selected.

Mistake during the amplification set up sucRrepare new samples and repeat amplificatign.
as not adding one of the components or rjot
starting the thermal cycler.
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PROBLEM: Faint or no amplified product visible on gel for DNA samples or positive
controls. Fragments corresponding to the DNA Molecular Weight Marker
X1V also faint or missing.

Possible Cause Recommended Action
(Electrophoresis problem)

Ethidium Bromide concentration is too low {PAdd more Ethidium Brondide to bath, re-sogk
bath. gel. A\

&(\

Q
PROBLEM: Misshaped bands for DNA sar@‘es pos@»’:ontrols or Molecular weight

Marker. \(1/

Possible Cause h U Recommended Action
(Electrophoresis problerm'\\(l/ \g

Agarose not dissolved, wells c@)rmﬁ) Prepare new gel and rerun samples.
properly. &

,o &Q

PROBLEM: S| or multiple negative controls with sizes corresponding to
VII productsvisibleon gel.

Possble Cause Recommended Action

Contamination. Refer to Interpretation Guidelines.
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PROBLEM: Positive control fails but samplesignal level isfine.

Possible Cause

Recommended Action

Mistake during the amplification set up sucl

nPrepare new samples and repeat amplifica

as not adding enough of the positive contrgl step.

DNA.

ion

Positive control lot degraded.

Notify Quality Assur

ance,Unit to investigatg
lot number, prepare q@amples and repe|

At

amplification step.

7Y

.\\'

N
PROBLEM: Presence of unexpected or additiqnl&&ignal@‘_the positive control.
QO

C.

Possible Cause

h

AV

Recommended Action

\
Contamination by other samples; (1?‘

contaminated reagents. \
S

&\ﬁ Quality Assurance Unit to investigatg
e amplification reagents, prepare new
samples and repeat amplification step.

Non-specific priming.

Notify Quality Assurance Unit to check
thermal cycler for correct annealing setting

3
Py

prepare new samples and repeat amplificafion

step.

PROBLEM: Strong sidnal from the positiv
from DNA test sample.

e controls, but no or below threshold signal

Possible Cause

Recommended Action

The amount of DNA was insufficient or the
DNA is severely degraded.

Amplify a larger aliquot of the DNA extract.

Re-extract the sample using a larger piece
hair or more stain material to ensure suffici
high molecular DNA is present.

oFoncentrate the extracted DNA using a
aMicrocon 100 ultrafiltration device as
described in the Microcon section.
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PROBLEM: Strong signal from the positive controls, but no or below threshold signal
from DNA test sample.

Possible Cause Recommended Action
Test sample contains PCR inhibitor (e.g. | Consult with a supervisor and select from the
heme compounds, certain dyes). following:

1) Amplify a smaller aliquot of the DNA
extract to dilute pote{tlal Taq Gold

polymerase |nh|b]@

2) Re-extract Qample using a smaller
iece of stain material to dilute
tentl g Gold polymerase inhibitofs.

q tract the samples using the orgaiic
b} raction procedure. Purify the
tracted DNA using a Microcon 100

uItraflltratlon device as described in thg
C)C’ Microcon section.

4) Amplify using an additional 10 units of

) ,Q Taq Gold Polymerase.
‘\é {\’é
SN
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PURPOSE: Prior to cycle sequencing, unincorporated primers and nucleotides present in the

amplification reaction are deactivated by the addition of ExXoSAP-IT.

PROCEDURE:

1.

4.

Fill out the cycle sequencing spreadsheet for each sample that will be cycle sequenced.
(Microsoft Excel format. Filename: “CYCSEQ.XLS”. To be found on the Forensic

Biology network directory.)

Fill in the proper columns with the number of product gels and &Qy miscellaneous volume
used from each sample, as well as the original concentratio@ determined by the product

gel.
For a detailed description of the calculati perforr@n this spreadsheet, refer to
Appendix D — Detailed CycSeq Spreadshéet Calc(lations

~ ~0
Based on the spreadsheet calculasgb;g,th AP-IT column will display the volume of
EXOSAP-IT that is to be added wg tsa{ée.

amplification tube

N
There should be Ll of EX@IT a for every ul of sample in the

Use the foIIowing‘s&t@gs to@bate the samples
\f\} \@
9700 Therm Q\ycleb‘@ The ExoSAP-IT file is as follows:

User: mtDyAT - Soak at 37C for 