Molecular identification

Species, individual, sex
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|dentification of individuals

DNA fingerprinting
(DNA profiling)




ldentification of individuals — why?

If we do not see the individual

* non-invasive genetics — elusive animals, samples
from faeces, urines, hairs — can be joined with
individual variation of their diet

» forensic genetics — identification of DNA in animal
products, poachers, etc.

* species conservation — e.g. in falconary (confirmation
of parentage)




Microsatellites

Tandem repetitions of short motifs

DNA extraction

PCR TTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTT

Detection of alleles g 1 TTTTTTUTTTUTTTUTTTCTTIOTTTOTTT

— sequencer, fragment analysis
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Individual human identification
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16 loci = reliable individual identification
(Euro-American population)
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|dentification of individuals depends on level of
polymorphism

multilocus microsatellite

fingerprinting — power estimated as Py =2 pi+> > 2pp,)
sprobability of identity” (P p,) (Waits

et al. 2001) — e.g. GenAlex program

Py =025+(0.5% p2)+|0.5C3 p2)*|- (0253 p!)
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Probability of ide

pilot studies with tissue samples

are required to identify P, in a
population studied by e.g. non-

invasive methods




Brown bears in Pyrenees (&%
Taberlet et al. 1997 |

Faeces and hairs

24 microsatellites

4 males and 1 female with

unique multilocus genotypes
(more than according footprints
and photos)

Multiple-tube approach

#  Cannelle (adulte female) L 1
A Camille {adulte male)

Fig. 3 Home range of two Pyrenean brown bears obtained by
noninvasive genetic sampling and genotyping.




 P. Hajkova — PhD thesis

Spatial act|V|ty of otters |

(2008)




Identified individuals - Horndd, NP Slovensky Raj
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Human forensic genetics

- Pozustatky vojakul z valky Vietham a Korea

|dentifikace na zaklade mtDNA pribuznych osob
(Ize jen nekdy)
V soucCasnosti: vzorek DNA (krve) pfi odvodu, jiné markery

Armed Forces Repository of Specimen Samples for the Identification of Remains

* Soudni pre
Clinton-Lewinska
Pozustatky ruského cara Nikolaje |l

 Kriminalistika

« Obeéti tragickych udalosti




Klony

Bambus Sasa senanensis

Suyama et al. 2000
Plocha 10 hektaru
AFLP

22 Kklonu

Klon na plose 300 m v pruméru

¥




Slavni klonalni bezobratli

 Rotifera — Bdelloidea

 Ostracoda
(Darwinula)

» Partenogenetickée

kKlony vysokeho stari
(miliony let)

Darwinula stevensoni




Genetickeé chiméry

e organismy slozené
Z bunék s ruznymi
genotypy

* Dictyostelium

discoideum

chimeérismus je pravidelna
soucast zivota




Geneticke chimery

 Ficus srust kofenu ruznych
jedincu

« sumky Boftryllus schlosseri
chimericke kolonie
pribuzni jedinci

* Diplosoma listerianum
| nepribuzni




Celleporella hyalina (Bryozoa)

Hughes et al. 2004

* Pravdépodobnost fuze koreluje s pfibuznosti
« Histokompatibilita

* Lepsirozpoznavani v pokrocilejsich fazich
— dozravani imunokompetence

« Specialni proteiny (spongikany...)




Ceratioid anglerfish

* miniaturni samec po
narozeni vyhleda
samici, jeji kuze
vyloucCi hydrolyticky
enzym a samec
priroste

e vznika
hermafroditicka
chimeéra




Geneticke chiméry — ,microchimerism®

« kosman bélovousy Callithrix jacchus (asi i
rod Saguinus)

» dizygoticka dvojCata

« DNA fingerprinting krve - hematopoieticke
chiméry

 béhem embryonalniho vyvoje vzajemna
vymeéna bunek kostni drene

« tyka se to asi jen krve (neinvazivni metody —
chlupy, trus — jeden genotyp)

« prunik embryonalnich erytroblastt a volné
DNA pres placentu i u Clovéka

* (pohlavi ditéte pred narozenim Ize urcit i
pomoci PCR sekvenci typickych pro Chr,
jako templat je periferni krev matky)




Canine transmissible venereal tumor (CTVT)

Lhasa

Saluki

Afghan

Tibetan \
Terrier lsa *

Shiba »
Inu o

Shar ¢ .

o Devil facial tumour disease

Chow »
Chow “

Akita L3

Husky %

parasitic cancer
,,single cell parasitic wolf*

Wolf Wolves




Zname ,lidske chimery”

Foekje Dillema

46XX/46XY woman

Lydia Kay Fairchild
The Twin Inside Me - Chimera

The Twin DNA

Lydia Fairchild was twenty one when she had her first baby. Despite being separated |
from the baby's father, Jamie Townsend, she and Jamie had a second baby a year
later. Another year on and and she became pregnant for the third time after which
she and Jamie split up again. With no steady work and unable to support herself and
the children she applied for state benefit.

Her world was about to be turned upside down.

The State Prosecutor's Office required DNA tests from Jamie to prove that he was
the father of the children and, as a matter of course, Lydia was also tested.

In December 2002 she received a phone call from the prosecutor's office asking her
to come in for the results. This was unusual and it soon became apparent why. The
results confirmed that Jamie was the father but they also revealed that Lydia was not the mother. A normal DNA
test proving a mother-child link would show a 50% match between their DNA patterns. Yet Lydia's DNA showed
no match at all.

Lydia Fairchild

holandska atletka, mistryne na 100 a 200 m
odmitla test na pohlavi
' mozaika zjisténa az posmrtné (v r. 2007)

- geneticky nepotvrzené materstvi
- chiméra matky




|dentification of sex

DNA sexing




Why??

1) species without sex dimorphism (birds,
but also many mammals)
2) embryos, larvae

3) non-invasive methods




Genetic sex identification

Shor rm—{ e e\S x'-determ
genetic sex determination ::::i[ o
birds (=22, =ZW) o o

mammals (=XY, @=XX)
DNA amplification of W/Y chromosome

W, Y — small chromosomes




Sex identification — birds
Griffith et al. 1998

« CHD1W and CHD1Z, genes at sex
chromosomes (chromobox-helicase-DNA-
binding gene (CHD) — Griffiths & Tiwari
1995)

« Primers amplifying introns of both genes
* Introns differ by their length
* Up to three primer combinations

* Problematic species, e.g. Struthioniformes




Manorina melanocephala

(Meliphagidae) Arnold et al. 2001

Sons = ,helpers”

In adults
2,31 males vs. 1 female

Offspring in nests
sex ratio 1:1 (57:57)

Males are hatching first
(in 17 out of 18 nests)

they are bigger and heavier when leaving
the nest

medosavka hlu¢na




Sex identification - mammals

« Amplification of a gene at

Y-chromosome (Sry)
(in duplex PCR with X-linked or
autosomal fragment)

 Microtus cabrerae
Sry at Chr X

Ellobius, Tokudaia

Sry completely missing

 Nannomys
Large variability

M. cabrerae

500 —
400 —
300 —

200 —
100 ——

—— 447/445 bp (ZfyI ZfX)

— 202 bp (Sry)

Bryja and Konecny (2003)
g @ M J @

Apodemus flavicollis

Microtus arvalis

Nannomys

Ellobius




Sex identification - mammals

« Amplification of a gene at

Y-chromosome (Sry)
(in duplex PCR with X-linked or sooles

autosomal fragment) e

200 —
100 ——

—— 447/445 bp (Zfy/ZfX)

— 202 bp (Sry)
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Apodemus flavicollis Microtus arvalis Bryja a Konecny 2003

« Faecal analyses: species-specific primers are required to avoid
a cross amplification with species in the diet

Murphy et al. 2003




