What Is today’s objective?

Day 2: The DNA FP

TM STUPYING THE LAW
1M GONNA GET A
RETRIAL. MY DUMB XG6R
LAWYER kG& 72D UP/

{ LHull-h .

\F 1

WEREN'T
FOR MY
DUMB ¥Ge#
LAWY ER
I WoulbN't
EVEN Bg

N
|

“IYEAR] I'M woRKING oN

*| 4HAT |A SEPARATED- AT-

| ANPIBIRTH- IDENTICAL"
YouR

PNA

L=
-
-
L}
-

TWIN THE“R‘E'_-____




Cells are isolated from tissue
Disrupt cells to release the DNA

http://learn.genetics.utah.edu/content/labs/extraction/



2. RESTRICTION FRAGMENTS

* Restriction Enzymes (RES) are
‘molecular scissors’ that cut DNA @ SPECIFIC
base sequences

— There are many different types of REs

— ex. Hindlll looks for the sequence AACGTT and cuts
between the 2 As - A / ACGTT

 When REs cut DNA into pieces, it makes
fragments of many different lengths

— VNTRs may be in these fragments
* You can use > 1 type of RE on a sample



1. DNA Purifige

Sample 1 Sample 2

2. DNA Fragmentation

- Restriction enzyme cuts DNA
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1. Section of victim's DNA:

24 repeats of 'GT' 16 repeats of 'ATGG' 66 repeats of 'ATT'
There are three regions of repetitive DNA.

2. Section of suspect’'s DNA:

49 repeats of 'GT’ 16 repeats of "ATGG’ 51 repeats of "ATT’

The same three regions of repetitive DNA are present here, but some include
different numbers of repeats. Now let's compare this sample to...

3. Section of DNA from crime scene hair:

49 repeats of 'GT’ 16 repeats of "ATGGE’ 51 repeats of "ATT'

The lengths of the repetitive sequences match the lengths in the suspect's DNA —
50 the DNA found at the aime scene belongs to -E suspect.
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e Use PCR to amplify certain pieces of DNA that

contain VNTRs or STRs

13 CODIS Core STR Loci
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4. ELECTROPHORES!S

- Separates molecules electrically by

charge, size, and shape
- DNA has a negative charge

+ electrode




Size of molecule is next factor
SMALLER moves fastest
BIGGER moves slower %

- electrode

+ electrode
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® Negatively charged DNA fragments
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RFLP / electrophoresis use in forensics

* 1st case successfully using DNA evidence

— 1987 rape case convicting Tommie Lee Andrews
— Showed that DNA is DNA... no matter where it comes from

“standard”

~ Victim
Rapist’s semen

semen sample from rapist

blood sample from suspect Suspect’s blood

Rapist’s semen

semen sample from rapist e—————

blood sample from suspect =———)-
“standard” D eoe

Suspect’s blood



Fvidence from murder trial

—Do you think suspect is guilty?

blood sample 1 from crime scene

blood sample 2 from crime scene '
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From O Simpson to Rapid DNA

1995 NOW

SLalislizs from oA ceul! |:|||:|' le
1= cubahed T dh: ralh:rey whad
iz lene thar rhe rrl:pu'l:rivrm o the

enrth, and coald recr e corsbdarad
3 defmiti= marrh

'El_'l S'I:Lpuu. tziead oo thie infanuus
I-lil.'l‘hr];'l..-nlll in an wttampt tn
prows chey were not b,

Techoodegy could oot nuls cur
apeularseey char the Dra beloaged
g relatre of O Sienpeon,
waluding his s

G mburee could nor b

propecty separwted e the
individus] coentributune

Thee averige oo did oor Jaow
H.II_'-!J.IiJI.H alruw towa, ol lom
the analysle poocess, leaving chem
voubned ll:.l the Loalmikory

D processing typically toak

1 o men il En

-rnm[lm.l rll]'lmrlinf m the
wnrdoad of the lohoraeory.

oo

L DA ity

Mixiure Anolysis

M A wlalialicy cam b cmesian ||i|-:||
trillinms o B s i 'I'l.'_|.|||u|.
m:l-ring' 1 mairh with ren¥s n-rlli-lr!,l

Evadenz: would ot b teial ool
fit, s, Inrtaad | o =nnld Te seabhed
far s fo prowe te sepect had

Avrceemal and hMrechondeial

o raethods can deseemaine 1 i
Teelosnge: ba o e pesc o Lo
wirky g defeitive ansees

Mlizcturs deccovelution progranms
i declpher profites of thoee, four o
premibily drec indzriclmaba,

"The uze af ora for arooinal cazes s
-.i.d:':r barrern aml albumed :l.F:l.'I:l]
by i e poedrey of fupces v huse
L uluj.l:llh.]l.lll; il Lusl in DNA
nml b

Eepid nea npramenrs can prooss
I.I'II SR o b l'ﬂ'.ll]l‘lﬂ'_l -III I‘=I'| |.||:n
1 hemers witharer tha meed dor

tead ickonal lahorarorytessd anabede.



5. MAKING IT FERMANENT

A) TRANSFERRING THE
FRAGMENTS TOANYLON MEMBRANE

Southern Blot: tech puts a
sturdy nylon membrane
on top of gel to make it
easier to handle.

The DNA bands on gel
transfer to nylon




5. MAKINGIT PERMANENT

B) TAGGING THE FRAGMENTS WITH A

DNA PROBE . ORYR
The bands of DNA are made =&
visible using probes (aka Rl
%radioisotopes), radioactive ... %%%
element chemicals that e BER
attach to the specific RN
segment w/in each band of E=2

DNA on the nylon membrane = —— -




5. MAKING IT FERMANENT

C) VISUALIZING THE FRAGMENTS
THROUGH AUTORADIOGRAPHY

- Tech places nylon between 2 sheets
of x-ray film in order to make an
autoradiograph (autorad).

The radioisotope-tagged DNA
bands on nylon are exposed to the
film, making a pattern on the film.
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P2 153 National DNA Index System

- National DNA database done by the FBI

- Developed to enable public forensic labs to create
searchable DNA databases of authorized DNA

profiles.

- Provides a central database of the DNA profiles
from all user labs

- CODIS uses computer programs to search across all
databases for a potential match

EODis



Since the FBI's National DNA Index System, or NDIS, came online in 1998, forensic
labs in the United States have been generating profiles by analyzing a specific set of
13 genetic markers.

Starting January 1, 2017, that number rose to 20, an advance made possible by
close collaboration between scientists at the FBlI and the National Institute of
Standards and Technology (NIST). The additional markers vastly increase the
statistical certainty of DNA identifications and allow investigators to identify suspects
that could otherwise slip through the cracks.

To meet the new years deadline, all labs that submit profiles to NDIS had to
upgrade their protocols and meet a senes of quality assurance standards set by the
FBI.

This upgrade was necessary in part due to the rapid growth of the system, which
has expanded to include nearly 16 million profiles related to cniminal investigations
and 30 000 related to missing persons. NDIS now has to add more markers for the
same reason a growing city might have to add a new area code. It ensures that
everyone can have their own number.

In addition, this upgrade makes international DNA searches more effective by
Increasing the number of markers that the U.5. system has in common with those of
other nations. The number of markers used in both the United States and Europe,
for example, will nse from eight to 15.

The new markers will also help solve a problem that often comes up in cases where
the DNA has started to break down. In those cases, forensic analysts can't always
get a read on all 13 markers, and they end up with a partial profile.

‘If you've got a case where seven markers drop out, the statistics may be too weak
to establish an identity,” said Mike Coble, a research geneticist at NIST. When that
happens, a perpetrator might escape the notice of investigators and remain free to
commit more crimes.

“‘But if you start with 20 markers, seven can drop out and you'll still have what's
considered a full profile today,” Coble said.



NYS CODIS Architect
NATIONAL

DNA Index
System |
ShIS

STATE

I —
LOCAL ?ng

LD s




<
Statewide DNA
Database

| n auyi
Crime Lab s nistc.




* A match made b/t profiles can link CS to each
other or ID serial offenders

 Matches made b/t the forensic evid and

CODIS can provide investigators w/ the ID of a
suspect

* If an “offender hit” is obtained, that info can
be used as probable cause to obtain a new
DNA sample from the suspect so the match
can be confirmed before an arrest is made
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What does real forensic data look like? .
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