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1. Vispariga dala 400

Nehumdnis DNS (nhDNS)
ckspertizes metodiskais pamatojums -
augu, dzivnieku, sénu u. c. genétikas teorija,
nhDNS jomas vé@sture, zindtniskais
pamatojums nhDNS izp€tei un pieméri
tiesu ckspertizé no arvalstu pieredzes un
zinatniskajam publikacijam tiesu
ekspertizes Zurnalos.

Notikumu vietas apskate, izpétes
objekts, saltdzinosie materidli un kontroles
materiali. NhDNS ekspertizes prieksmets,
objekti un uzdevumi, risinimie jautdjumi.
Ekspertizes izpétes shéma un sikotngjais
novertgjums, eksperimenta planosana,

Augu un dzivnieku taksonu
identifikacija  un  izpéles  objekta
individualizacijas iespéjas. Mérka
sckvences — genomiskds un hloroplastu
DNS rajoni augiem (genomiskas DNS -
ITS, hloroplastu DNS ~ (ral-traF,
rbCL/matK, psbA-trnH), mitohondrialas
DNS géni dzivniekiem (Cyt b, COI, 128,
16S rRNS geni). genomiskds DNS géni
séném (I/TS1, 288, 18S) un baktérijam (16S
rRNS géni). APST rekomendétie praimeri
atsevisku taksonu identifikacijai (taksonu
specifiskic un universilie), taksonu
specifisku viena nukleotida polimorfismu
(single nucleotide polymorphism — SNP) un
iso tandémo atkdrtojumu (short tandem
repeats — STR) analize.




NhDNS individualizacija augiem un
dzivniekiem - iesp€jas un limit&josie
faktori, lai wveiktu individualizaciju lidz
selekcionétam  Skirném un  individam,
Visbiezak izmantotds metodes — taksonu
specifisko STR markieru analize un SNP
polimorfo nukleotidu poziciju analize,
izmantojot PKR, fragmentu garuma analizi,
Sanger sekveng§anu vai nikamas paaudzes
sekvenésanu.

Literatiiva aprakstitie markieri un
markieru sistémas tiesu ekspertizé nhDNS
izpétei — augiem, majdzivniekiem,
medijamiem dzivniekiem, augsnes
baktérijam un sintétiskais DNS,

Cilvéka DNS izpéles vé&sture,
teorija, metodes un tiesiskais reguléjums.
Likumi un normativie akti, kas reglamenté
nacionalds DNS datubizes izveidosanu un
izmantosanu:

- DNS nacionalas datubazes
izveido$anas un izmantoSanas likums;

- speka esoSie MK noteikumi par
DNS  naciondlaja datubazé iekjautas
informacijas sniegSanu, Kkirttba, kada
pazudusu personu tuvi radinieki dod
raksiveida piekrisanu salidzinamo paraugu
un zinu ieklauSanai DNS nacionalaja
datubazé un to apstradei un DNS
naciondlajd  datubdzé ieklaujamo zinu
sniegSanas, ka ar1 biologiskd materidla un
biologiskas izcelsmes p&du iznem3anas
kartiba.

nhDNS laboratorijas struktiira

Laboratorijas telpu funkcionalais
sadalfjums darba zonas: ,,tirds” un ,,netiras”
telpas.

Izpétes objektu un salidzinoso
paraugu diferencéta uzglabdsana, apskate
un izpete; piesdamojuma novérianas un
kontroles pasakumi.

Kvalitates  kontroles  pasdkumi
izpétes metodém, iekdrtu un metozu
validacija.

NhDNS  izpétes metodes, tam
izmantojama aparatiira, materiali, reagenti
ka arT datorprogrammas rezultatu apstradei.

NhDNS  izpété  izmantojamas
instrukcijas, procediiras, darba protokoli
utt.

Darba drosiba, striddjot ar biologisko
materidlu (asinTm. virusiem, bak(€rijam,
séném), skdb&ém, sdrmiem, organiskajiem




skidindtdjiem. kancerogéniem un
mutageniem reagentiem, darbs ar autoklavu
un UV gaismu.

nhDNS izdaliSana

IzpEtes objektu uzglabasana,
iesainojumi  (polimé&rmateriala, papira,
stikla, uztriepes tamponi u. c.), potenciilie
zudumi un piesarnojums.

DNS degradiacija - mazgasanas
Iidzekli, UV gaismas un saules staru
iedarbiba, karstums un mitrums, pelgjums,
baktérijas, endo un ekso-nukleazes.

DNS  uzglabasanas metodes -
Zavesana, saldésana, uzglabasana
ledusskapr, etilendiamintetraetikskabes
piedevas (ethylenediaminetetra acetic acid,
EDTA).

Eksperta atzinuma pieraksti.

[zpétes objektu apskate un biologiska
materidla  izpem$ana:  orient€josie  un
pierddoSie testi un reagenti (pieméram,
luminols asinim, amildzes tests siekalam
u.c.), apgaismojums (pieméram, UV gaisma
objektu izpétei). DNS iznemSana no
objektiem veicot nomazgajumus,
nokasfjumus, izgriezumus. DNS izdalisanas
reagentu komplekti augu un dzivnieku DNS
izpetei. DNS izdalisana ar in house
metodém, buferSkidumu  pagatavo3ana.
Reagentu komplektu (izdaliSanas kiru)
izvle atbilstodi izpétes objektam, nhDNS
izdali$ana no:

- zaliem augiem un to dalam;

- séklam (ieskaitot, séklu
diedzEésana);

- izkaltétiem augiem un to da|am;

- seénu auglkermeniem un micélija;

- dzivnieku asinim, siekalam,
matiem, kauliem, muskulaudiem,

[zdalita ~ nhDNS  uzglabasana,
attirnsana un koncentrésana, tam
izmantojamie reagentu komplekti.
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nhDNS  kvantitativa un Kkvalitativa
izvértéSana

lzdalitds nhDNS koncentracijas un
kvalitates  (degradacija, piesarnojums)
noteiksana, izmantojot elektroforézi,
spektrofotometru un kvantitativo
polimerazes kédes reakciju (gPKR).
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nhDNS amplifikicija

PKR amplifikacijas teorétiskais
pamats, PKR iekartu uzbiive un protokolu
programméSana un_pielagoSana, reakciju




optimizé3ana. Metodes priekSrocibas -
neliels parauga apjoms, degradéta un
frapmentéta DNS izpéle, Tss analizes laiks,
vairaklokusu PKR. Metodes trilkkumi -
kontamindcijas riski, jaukti nhDNS (mixed
samples). preferences amplifikacija un
stohastiskais efekts, inhibicija.

Polimerazes k&des reakcijas veidi un
1o pielietojums,

Amplifikacijas reagentu maisTjumi
(MasterMix), 1o sastdvs, izmanto3ana un
katra komponenta nozime - DNS
polimeraze, MgCly, deoksinukleotidu
trifosfati, praimeri, vérsa seruma albumins
(hovine serum albumin, BSA). Komponentu
koncentraciju modifikdcija un to ietekme uz
izpétes rezultitiem. Praimeru dizains.
Multiplekso reakciju dizains,

0.

nhDNS analize

Elektroforcze. tas darbibas
pamatprincipi, amplificEtu DNS fragmentu
novert€Sana agarozes géla elektroforézé,
elektroforézes parametru  ietekme uz
rezultdtiem, problémsitudcijas un to
risindjumi.

Sekvengsana, tehniskie risindjumi
(Sanger, next  generation  sequencing),
teorétiskais pamats, iekartu uzbiive, metoZu
plusi un minusi, paraugu sagatavoSana
sekvenéSanai, iekartas sagatavosana. legiito
rezultdtu  redigéSana un  sagatavoSana
analizei, ieglito sekventu salidzina3ana
publiskas datubazés (NCBI un BOLD), DNS
svitrkodésana (barcoding).

Fragmentu analize - paraugu
sagatavoSana, ickartas  sagatavoS$ana,
rezultatu parbaude, piku k]Gdu, novirzu
notecikSana, DNS profilu veidoSana un
atbilstibas noteik$ana, k|idas noteik3ana.
Darbs ar jauktiem profiliem. Datubdzu
veidosana.

nhDNS  izpétes rezultitu analize,
interpretiicija un statistiska datu apstride

Rezultatu analize, paraugu
vienadibas konstatéSana, paraugu
diferenc&sana, pozitiva un negativa kontrole.
Kontaminacijas risku novértéjums. Metozu
limit&josie faktori, pieméram,
mitohondrialas DNS heteroplasmija u. c.

Secindjumu veidi:

- taksona identifikdcija - lokusi
(organisma identifikacija lidz noteiktam
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taksonomiskajam ItTmenim  analizEtajos
lokusos);

- individualizacija - STR-lokusi,
STR-al€|u trepe, SNP, populaciju datubazes;

- geogrifiskas izcelsmes noteiksana
— mitohondrialas DNS, kodolu DNS fiksétu
alglu izpéte;

- genealogiskis izcelsmes,
paternitdtes un selekcijas noteik3ana -
“kinship analysis” paternitate ar SNP un
STR markieriem, selekcijas noteik3anai
izmanto genétiskos markierus, kas atrodas
genoma  nekod€joSos  regionos, ko
konsekventi parmanto no vienas paaudzes uz
nikamo, un §im uzdevumam nepiecieSamas
populdciju datubazes.

Ticamibas pakapes (LR)
izskaitloSanas pamatprincipi, varbitibas
teorija tiesu ekspertizé. Tiesu ekspertizes
vadlinijas un programmatiras, Nenoteiktibu
aprékinasana, markieru validésana,
test€Sana, izmantojot references materidlus,
ickartu validéSana. Atsauce uz publikacijam
un darbs ar literataru.

Eksperta atzinumu sagalavo$ana,
otra eksperta parbaude.

Laboratorijas references kolekciju un
datubazu veido3ana, starptautiskids digitalas
datubazes (NCBI1, BOLD u. c.).

Starplaboratoriju salidzinosa
testéSana, kompetences parbaude ar
ieksg)iem un argjiem testiem.

8. Kriminalistika fotogrifija 25
Fotografésana notikuma vietas
apskates laika.
Ekspertizei iesniegto objektu
fotografésana. Mikro un makro fotogrifija.
Viji redzamu un redzamu pédu
fotografesana uz dazadam virsmam.

9. Parbaudes darbi un kvalifikacijas darbs | 200
2050 20 5
LITERATURA:
1. Gramatas
1.1.  Hall, D. W., & Byrd, J. (2012). Forensic botany: a practical guide. John Wiley &
Sons.

1.2, Coyle, H. M. (Ed.). (2004). Forensic botany: principles and applications to criminal
casework. CRC Press.



1.3.
1.4.

1.5.

1.6.

1.7.

Elkins, K. M. (2012). Forensic DNA biology: a laboratory manual. Academic Press.
Shrivastava, P., Dash, H. R., Lorente, J. A., & Imam, J. (2020). Forensic DNA
Typing: Principles, Applications and Advancements. Springer Nature.

lvanov. N. V., Sierro, N. & Peitsch, M. C. (2020). The Tobacco Plant Genome.
Springer Nature

Butler J.M. (2005), Forensic DNA Typing Biology, Technology and Genetics of
STR Markers, Second edition, Elsevier Academic Press.

Shrivastava P., Dash H.R., Lorente J.A., Imam J. (2020), Forensic DNA Typing:
Principles, Applications and Advancements, Springer Nature.

2. Zinitniskie raksti

2.1.

(]
2

tD
=

S
I~

Basset, P., & Castella, V. (2019). Positive impact of DNA contamination
minimization procedures taken within the laboratory. Forensic Science
International; Genetics, 38, 232-235.

Brookes, C., Bright. J. A., Harbison, S., & Buckleton, J. (2012). Characterising
stutter in forensic STR multiplexes. Forensic Science International: Genetics, 6(1),
58-63.

Coble, M. D., Buckleton, J., Butler, J. M., Egeland, T., Fimmers, R., Gill, P., ... &
Prinz, M. (2016). DNA Commission of the International Society for Forensic
Genetics: recommendations on the validation of software programs performing
biostatistical calculations for forensic genetics applications. Forensic Science
International: Genetics, 25, 191-197.

Durnal, E. W. (2010). Crime scene investigation (as seen on TV). Forensic Science
International, 199(1-3), 1-5.

Frippiat, C., Zorbo, S., Leonard, D., Marcotte, A., Chaput, M., Aclbrecht, C., &
Noel, F. (2011). Evaluation of novel forensic DNA storage methodologies. Forensic
Science International: Genetics, 5(5), 386-392.

Gefrides, L. A., Powell, M. C., Donley, M. A., & Kahn, R. (2010). UV irradiation
and autoclave treatment for elimination of contaminating DNA from laboratory
consumables. Forensic Science International: Genetics, 4(2), 89-94.

Linacre, A., Gusmao, L., Hecht, W., Hellmann, A. P., Mayr, W. R., Parson, W., ...
& Morling, N. (2011). ISFG: recommendations regarding the use of non-human
(animal) DNA in forensic genetic investigations. Forensic Science International:
Genetics, 5(5), 501-505.

Paranaiba, R. T., Carvalho, C. B., Paiva, R. S., Trindade, B. R., Barros, M. G., Souza,
E. P, ... & Silveira, D. (2020). DNA from wood-A simple approach facing a
challenging matrix-A preliminary study. Forensic Science International, 314,
110371,

Rachmayanti, Y., Leinemann, L., Gailing, O., & Finkeldey, R. (2009). DNA from
processed and unprocessed wood: factors influencing the isolation success. Forensic
Science International: Genetics, 3(3), 185-192.

Cowan. A. F., & Elkins, K. M. (2020). Detection and identification of kratom
(Mitragyna speciosa) and marijuana (Cannabis sativa) by a real-time polymerase
chain reaction high-resolution melt duplex assay. Journal of forensic sciences, 65(1),
52-60.

Elkins, K. M., Perez. A. C., & Quinn, A. A. (2017). Simultaneous identification of
four “legal high” plant species in a multiplex PCR high-resolution melt assay.
Journal of forensic sciences, 62(3), 593-601.

Solano. J., Anabalon, L., Figueroa, A., & Gangitano, D. (2020). ITS barcoding using
high resolution melting analysis of Cannabis sativa drug seizures in Chile: A forensic
application. Forensic science international, 316, 110550.



12
i
b

12
[

)
i
&

(o] 2
3

2

]
2

Johnson, C. E., Premasuthan, A., Satkoski Trask, J., & Kanthaswamy, S. (2013).
Species identification of Cannabis sativa using real-time quantitative PCR (QPCR).
Journal of forensic sciences, 58(2), 486-490.,

Kikkawa, H. S., Tsuge, K.. Kubota, S., Aragane, M., Ohta, H., & Sugita, R. (2017).
Species identification of white false hellebore { Veratrum album subsp. oxysepalum)
using real-time PCR. Forensic science international, 275, 160-166.

Srivastava, T., Wu, M., Kakhnovich, J., Waithaka, B., & Lents, N. H. (2018). A
Three-Locus, PCR-based Method for Forensic Identification of Plant Material.
Journal of forensic sciences, 63(4), 1252-1260.

Ogata, J., Uchiyama, N., Kikura-Hanajiri, R., & Goda, Y. (2013). DNA sequence
analyses of blended herbal products including synthetic cannabinoids as designer
drugs. Forensic science international, 227(1-3), 33-41.

Hosokawa, K., Shibata, T., Nakamura, ., & Hishida, A. (2004). Discrimination
among species of Papaver based on the plastid rpl16 gene and the rpl16-rpl14 spacer
sequence. Forensic science international, 139(2-3), 195-199.

Gathier, G., van der Niet, T., Peelen, T., van Vugt, R. R., Eurlings, M. C,, &
Gravendeel, B. (2013). Forensic identification of CITES protected slimming cactus
{Hoodia) using DNA barcoding. Journal of forensic sciences, 58(6), 1467-1471.
Carrier, C., Cholette, F., Quintero, C., & Fulcher, C. (2013). Potential use of DNA
barcoding for the identification of tobacco seized from waterpipes. Forensic Science
International: Genetics. 7(1), 194-197.

Staginnus. C., Zorntlein, S., & de Meijer, E. (2014). A PCR marker Linked to a
THCA synthase Polymorphism is a Reliable Tool to Discriminate Potentially THC-
Rich Plants of Cannabis sativa L. Journal of forensic sciences, 59(4), 919-926.
Wesselink, M., Dragutinovi¢, A., Noordhoek, J. W., Bergwerff, L., & Kuiper, I.
(2018). DNA typing of birch: Development of a forensic STR system for Betula
pendula and Betula pubescens. Forensic Science International: Genetics, 35, 70-81.
Houston, R., Birck, M., Hughes-Stamm, S., & Gangitano, D. (2017). Developmental
and internal validation of a novel 13 loci STR multiplex method for Cannabis sativa
DNA profiling. Legal Medicine, 26, 33-40.

Craft. K. J.. Owens, J. D., & Ashley, M. V. (2007). Application of plant DNA
markers in forensic botany: genetic comparison of Quercus evidence leaves to crime
scene trees using microsatellites. Forensic science international, 165(1), 64-70.
Lopez-Oceja. A., Gamarra, D., Borragan, S., Jiménez-Moreno, S., & De Pancorbo,
M. M. (2016). New cyt b gene universal primer set for forensic analysis. Forensic
Science International: Genetics, 23, 159-165.

Berger, B., Berger, C., Hecht, W., Hellmann, A., Rohleder, U., Schleenbecker, U.,
& Parson, W. (2014). Validation of two canine STR multiplex-assays following the
ISFG recommendations for non-human DNA analysis. Forensic Science
International: Genetics, 8(1), 90-100.

Berger, B., Berger, C., Heinrich, J., Niederstitter, H., Hecht, W., Hellmann, A., ...
& Parson, W. (2018). Dog breed affiliation with a forensically validated canine STR
scL. Forensic Science International: Genetics, 37, 126-134.

Lorenzini, R., Cabras, P., Fanelli, R., & Carboni, G. L. (2011), Wildlife molecular
forensics: identification of the Sardinian mouflon using STR profiling and the
Bayesian assignment test. Forensic Science International: Genetics, 5(4), 345-349.
Biedermann, A.. & Taroni, F. (2012). Bayesian networks for evaluating forensic
DNA profiling evidence: a review and guide to literature. Forensic Science
International: Genetics. 6(2), 147-157.

Gill. P., Hicks, T., Butler, J. M., Connolly, E., Gusmao, L., Kokshoorn, B., ... &
Taylor, D. (2020). DNA commission of the International society for forensic
genetics:  Assessing the value of forensic biological evidence-Guidelines



3.

highlighting the importance of propositions. Part 11: Evaluation of biological traces
considering activity level propositions. Forensic Science International: Genetics, 44,
102186.

Berger. B., Heinrich, J., Niederstitter, H., Hecht, W., Morf, N., Hellmann, A., ... &
Group, T. C. (2019). Forensic characterization and statistical considerations of the
CaDNAP 13-STR panel in 1,184 domestic dogs from Germany, Austria, and
Switzerland. Forensic Science International: Genetics, 42, 90-98.

Schury, N., Schleenbecker, U., & Hellmann, A. P. (2014). Forensic animal DNA
typing: Allele nomenclature and standardization of 14 feline STR markers. Forensic
Science International: Genetics, 12, 42-59.

Hellmann. A. P., Rohleder, U., Eichmann, C., Pfeiffer, 1., Parson, W., &
Schleenbecker, U. (2006). A proposal for standardization in forensic canine DNA
typing: allele nomenclature of six canine-specific STR loci. Journal of forensic
sciences, 51(2), 274-281.

Koopman, W. ., Kuiper, 1., Klein-Geltink, D. J., Sabatino, G. J., & Smulders, M. J.
(2012). Botanical DNA evidence in criminal cases: Knotgrass (Polygonum aviculare
L.) as a model species. Forensic Science International: Genetics, 6(3), 366-374.
Pereira, F., Carneiro, J., Matthiesen, R., van Asch, B., Pinto, N., Gusmao, L., &
Amorim, A. (2010). Identification of species by multiplex analysis of variable-length
sequences. Nucleic acids research, 38(22), e203-e203.

Tobe, S. S., & Linacre, A. M. (2008). A multiplex assay to identify 18 European
mammal species from mixtures using the mitochondrial cytochrome b gene.
Electrophoresis, 29(2), 340-347.

Parson. W., Gusmao, L., Hares, D. R., Irwin, J. A, Mayr, W. R, Morling, N., ... &
Parsons, T. J. (2014). DNA Commission of the International Society for Forensic
Genetics: revised and extended guidelines for mitochondrial DNA typing. Forensic
Science International: Genetics, 13, 134-142.

Dawnay, N., Ogden, R., Thorpe, R. S., Pope, L. C., Dawson, D. A., & McEwing, R.
(2008). A forensic STR profiling system for the Eurasian badger: a framework for
developing profiling systems for wildlife species. Forensic Science International:
Genetics, 2(1), 47-53.

Gill, P., Sparkes, R., & Kimpton, C. (1997). Development of guidelines to designate
alleles using an STR multiplex system. Forensic Science International, 89(3), 185-
197.

Johnson, R. N., Wilson-Wilde, L., & Linacre, A. (2014). Current and future
directions of DNA in wildlife forensic science. Forensic Science International;
Genetics, 10, 1-11.

Vigilant. L. (1999). An evaluation of techniques for the extraction and amplification
of DNA from naturally shed hairs. Biological Chemistry. 380, 1329-1331.

Iekartu un reagentu lietoSanas instrukcijas

3.1.  DNS izdaltSanas komplekta rokasgramata
3.2.  Gatavo PKR maistjumu komplekta rokasgramata
3.3.  PKR reagentu rokasgramata
3.4.  Muliipleksas PKR gatava maisijuma rokasgramata
3.5.  SYBR Green kvantitativas PKR gatava maisijuma rokasgramata
3.6.  Kvantitativa PKR patava maisijuma rokasgramata darbam ar zondém
3.7.  Reila laika HRM PKR gatava maisTjuma rokasgramata
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