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Parasta priede

SILAVA

 «LVMI Silava» GRC tiek veikta molekularas rezistences
mehanismu 1zp€te un vieni no aktualakajiem petijumiem ir
balstiti uz parastas priedes (Pinus sylvestris) rezistences
mehanismu 1zpé€ti pret stresu un slimibam.

 miRNS petijumu mérkis ir 1egiit zinasanas, kuras tiktu
1zmantotas priezu selekcija, lai atlasitu kokus ar palielinatam
adaptivajam sp&jam un fenotipisko plasticitati.



mikroRNS

SILAVA
mikroRNS (miRNS) — proteinu nekod€josi apm. 20-24 nt RNS

fragmenti.

Skujkokos miRNS - 21 nt.

Augos piedalas génu ekspresijas reguleéSana, piesaistoties pie mRNS
un nelaujot piesaistities ribosomam vai Skelot mRNS, tadejadi
letekmejot auga augSanu, attistibu, atbildes reakcijas uz stresu un
slimibam utt.

miRNS pétitumi veikti lielakoties segs€klos un tikai dazas
publikacijas paradas miRNS pé&tijumi skujkokos.

Paslaik datu bazes vel neviena publikacija nav atrodama par miRNS
petijumiem parastaja priede.
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Darba meérkis un uzdevumi

SILAVA
Darba merKkis ir 1zp€tit parastas priedes Pinus sylvestris mikroRNS
lomu atbildes reakcija pret stresu un slimibam.

Darba uzdevumi:
 miRNS identific€Sana parastaja priede
* 20-24 nt mikroRNS fragmentu iegiiSana

* Noteikt atskirigi ekspresétus miRNS p&c paraugu apstrades ar stresa
1zraisoSo faktoru (sakotn&ji ar 10 mM metiljasmonatu u.c.)

* Jegiito miRNS fragmentu klon€Sana, sekvenéSana un datu
salidzinasana ar datu bazes sekvencém, lai noskaidrotu p&tamaja
populacija izplatitas miRNS wun izvelétos talakajai analizel
piemérotakas.

* Jesp&jamo kandidatgénu identificeéSana, uz kuriem miRNS var€tu
iedarboties.



Zinatniskais darbs

1. Rezistences reakcijas inducéSana
ar 10 mM metiljasmonatu

[zmantoti 6 parastas priedes rameti no
viena klona. 3 rameti apstradati ar 10
mM  metiljasmonatu, 3  rameti
izmantoti kontrolei. Rameti turéti
klimata kameras (temperatura 17-22
°C; 16 st. gaisma + 8 st. tumsa).
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Péc 2 nedelam i1evaktas skujas un no 100 mg skujam izdalita kopeja
RNS, izmantojot Skidro slapekli un fenola:hloroforma:izoamilspirta
izdaliSanas metodi.



Zinatniskais darbs

SILAVA
2. Paraugu sagatavosana un sekveneSana ar jonu pliusmas
sekvenatoru IonTorrent PGM

« MikroRNS sakoncentreta un atdalita no
totala RNS un 1zveidotas 6 cDNS
bibliotekas.

e Pec ¢cDNS kvalitates un kvantitates

parbaudes, pagatavotas amplificetas
cDNS parauga — jonu sferu dalinas,
1zmantojot Ion OneTouch™ 2 aparatu.



Zinatniskais darbs

" SILAVA

* Jonu sferu dalinu kvalitate un kvantitate parbaudita ar Life
technologies Qubit® 2.0 fluorometeru un Life technologies ,,lon
Sphere™ Quality Control kit”, tad tas bagatinatas un sekvenétas
ar lonTorrent PGM.

3. Iegiito datu salidzinaSana ar miRbase 20 datubazi, izmantojot

CLC Genomics Workbench datorprogrammu.




Rezultati {f:}
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* Jegitas 1021696 sekvences ar vidéjo garumu 21 nt
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Rezultati
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497 sekvences (0,5 %) - iepriekS anotetas miRBase datubaze 1016721 -
neanotétas (99,5 %). No anotétajam sekvencem 33,7 % ir parstavetas ari
Parastaja egle (Picea abies), 29,3 % Terpentina priede (Pinus taeda) un 11,8 %
Kalna pried€ (Pinus densata).

Annotation Count Percentage
Annotated 4,975 0.5%
with miRBase (Acacia auriculiformis) 41 0.8%
with miRBase (Arabidopsis thaliana) 457 9.2%
with miRBase (Oryza sativa) 307 6.2%
with miRBase (Picea abies) 1,676 33.7%
with miRBase (Pinus taeda) 1,459 29.3%
with miRBase (Pinus densata) 586 11.8%
with miRBase (Populus euphratica) 2 0.0%
with miRBase (Populus trichocarpa) 162 3.3%
with miRBase (Nicotiana tabacum) 82 1.6%
with miRBase (Vitis vinifera) 132 2.7%
with miRBase (Zea mays) 71 1.4%
Unannotated 1,016,721 99.5%

Total 1,021,696 100.0%



Konservativo miRNS analize
SILAVA

* Salidzinot iegiitos datus ar miRBase datubaz€ atrodamajam Pinus taeda
sekvencém, konstateéju, ka 91,7% Pinus taeda mikroRNS sekvences ir
sastopamas ar1 miisu sekvenétajos Parastas priedes paraugos.

Sequences in Sequences

Resource resource found Percentage found
miRBase (Acacia auriculiformis) 7 4 57.1%
miRBase (Arabidopsis thaliana) 298 90 30.2%
miRBase (Oryza sativa) 592 82 13.9%
miRBase (Picea abies) 40 30 75.0%
miRBase (Pinus taeda) 36 33 91.7%
miRBase (Pinus densata) 30 21 70.0%
miRBase (Populus euphratica) 4 1 25.0%
miRBase (Populus trichocarpa) 352 73 20.7%
miRBase (Nicotiana tabacum) 162 30 18.5%
miRBase (Vitis vinifera) 163 27 16.6%

miRBase (Zea mays) 172 37 21.5%



Iespéjama pre-miRNS identificéSana
. = SILAVA

* Iesp€jamie pre-miRNS iegiiti izmantjot NCBI blast EST,
Congenie un Compbio, miRBase datubazes.
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We are proud to announce the
release of MeV v4.9.

This release is updated to use
Java 7.
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miRBase: the microRNA database

Please download MeV at
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The Human Genome, written
by John Quackenbush, Pho
We are pleased to announce Dr.
Quackenbush's recent book, The
Human Genomel The book takes
the reader on a tour of the history
and science behind the Human
Genome Project and the
technologies that are
revolutionizing the practice of
medicine today.

You can purchase the book here,

FNCOUDLAST/ Bl ssite Standard Nucleotide BLAST

ntn | v | ata |t

Entor scconslon nambesis], gifs). or FASTA ssquencels] & e Ouery ubrange 4
Cenome Tools  Expression Tools  Analysis Tools  FTP Aboutus  Help
BLAS :
Or, sptond e Choose Fie | No fha choses w
" o cos Job Tite

Align 1w oc more sequences 4

Database

. Exchde =
Exclde E Lample soqunces
Limit 1o
Enire Gusry Youl) Crasee csst

Dgrimize for

(Genome Assembiles (Z4005]




Pre-miRNS mekléSana %
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Izmantojot nosekvenétos paraugus un CLC Genominc Workbench ieguvu:
Mature 5': TTCCACAGCTTTCTTGAACTA (jabut 20-24 nt)
miRBase 20 atrod, ka ST sekvence atbilst miR396a.

Jaatrod pre-miRNS, lai pieraditu, ka s sekvence varétu but nobriedust miRNS!
miRBase 20 datubaze ir publicéta Picea abies pre-miRNS sekvence:

AATCCCGCCATGCTCTTCCACAGCTTTCTTGAACTAAGAGTCGATCGGATCCGGTCAGTTCAGAGCTCA
AGAAAGCTGTGGGAAAACATGGGCGGATTCG.

Mekl€ju lidzigu sekvenci, piem., NCBI Blast datubazeé starp dazadu sugu priedes EST. Atrodu
Pinus taeda sekvenci:
GAGGACCTAAATCGAGGTCGAGAGGTCGAATCCTGCGAGCTTTCTGATCAGCTGAAAATTAGGTTAAA
GATCCGCTTTTCGACGATGAATCCCGCCATGCTCTTCCACAGCTTTCTTGAACTAAGAGCCGATCGGAT
CGG

GTCAGTTCAGAGCTCAAGAAAGCTGTGGGAAAACATGGACGGATTCGATGATCTTA (97%, 0 gaps).



SILAVA
Izmantojot mfold, saloku sekvenci, lai veidotos cilpas struktiira (Stem

loop).

THe RNA INSTITUTE
CousstoF AxTT A Saaic The mfold Web Server

DiNAMelt Application

Applicati i

pplications RNA Folding Form
o RMA Folging Form

o DNA Folding Form

o Struchune ¥ and Frae M. Zuker
- I naton MEold web server for nucleic acid folding and hybridization prediction
N 15 T 23 " i
@ BUAPLING PO Tin 0 Nucleic Acids Res. 31 (13), 3406-15, (2003)
e [Abstract] [Full Text] [Supplementary Material] [Addtional Information]
View Folding Results The folding temperature is fxed at 37°. You may still fold with the older version 2.3 RNA parameters, which allow the temperature to be varied
o Folding Resylts DA miold server. Quikfold. Fold many short RMA or DNA sequences at once.

Enter sequence name:

Documentation

Enter the sequence to be folded in the box below. All non-alphabet characters will be removed
FASTA format may be used

Software
About

o About
Format Sequence | Clear Constraints | Check Constraints

Contact
o L NEAC P
Enter constraint information in the box at the right. (optional) You may

1. force bases [ i+1,... i+k-1 to be double stranded by entering
E_i 0 kon1lineinthe constraint box

2. force consecutive base pairs iji+1./-1,
E i kon1ling in the constraint box

-1.j-k+1 by entering:




Lai samazinatu viltus pozitivos
rezultatus,  skatos, lai  (pec
Neutelings et al., 2012):

*Sekvence 1zveidotu stem loop
strukturu

*miRNS neatrastos cilpas gala
'nebitu parravumu (gaps) miRNS-
mRNS dupleksa

*Nebiitu vairak par 4 nesakritibam
starp nukleotidiem (mismatches)
komplementaraja vieta
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Saja sekvencé komplementaraja vieta atrodu 2 nesakritibas (mismatches)
un sekvence atbilst ieprieks nosauktajiem kriterijiem. Pre-miRNS garums
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Brivas energijas aprékinasana
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MFE (minimal folding free energy) — aprékina mfold (kcal/mol)
AMFE (adjusted MFE, atspogulo 100 nt MFE) = (MFE: RNS sekvences
garums) x 100
MFEI (minimal folding free energy index) = AMFE/(G+C)%
G, C, A, U daudzumus (G+C, A+U)

Jo (péc Zhang et al., 2006 d):
1. pre-miRNS un nobriedis miRNS satur vairak A+U ka citus bazu parus
(A+U 1r mazak stabils, jo satur 2 tidenrazu saites pret€j1 G+C, kas satur 3,
tadejadi A+U laujot pre-miRNS parveidoties par nobrieduSu miRNS-RISC
kompleksu)
2. pre-miRNS ir zemaks MFEI ka citiem RNS:

e pre-miRNS MFEI — 0.85 vai lielaks (vidéji — 0.97)

 tRNS -0.64

* tRNS-0.59

* mRNS - 0.62-0.66




3. Vidéji AMFE lielumi ir :

caugu pre-miRNS- -45.93 +/- 9.43 kcal/mol

tRNS - -32.67 +/- 6.47 kcal/mol

tRNS —-33.10 +/- 2.56 kcal/mol

*mRNS — - 28.53 +/- 3.04 kcal/mol vai — 30.44 +/- 2.08 kcal/mol

SILAVA



MIR396a
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MFE (dG,
= kcal/mol)

AMFE=
(MFE: RNS
sekvences
garums) x
100 (-
kcal/mol)

MFEI =
AMFE/(G+
C)%

Sekvences

(G+0O)

garums (nt) %

A(%)

C (%)

G (%)

U (%)
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27
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Nakotnes uzdevumi
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1. Pabeigt anot€to miRNS pieradiSanu;

2. Veikt neanotéto miRNS pieradiSanu;

3. Veikt miRNS exspresijas datu analizi;

4. Salidzinat miRNS ekspresiju ar génu ekspresijas datiem.



Paldies par uzmanibu!

SILAVA



