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Transponejamie elementi jeb Mobilie
genéetiskie elementi
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savtigi plikatori vai izdzivoSanas instruktori?



1934-1950 g. Genetiskas informacijas
stabilitate vai dinamiskums stresa laika

Barbara McClintock, atklaja transpoziciju 1940-1950 gados. Par savu
atklajumu vina sanema Nobela prémiju Fiziologija un medicina 1983. gada.
Vina nosauca tos par «kontroléjoSiem elementiemy.




Transpozicijas fenomens tika uzskatits par
kukuruzas genoma specifiku
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Junk DNA!




1985-....TE un cilveku slimibas,
iedzimtiba, evolucija

Haig H. Kazazian Jr., M.D
G » 2016: 124 LINE-1-linked diseases (Hemophilia A, B; Cys’ricg
Fibrosis; Hereditary Cancer; Coffin—Lowry syndrome; B-

thalassemia etc).

o - . .. : .
» Cilveku un primé&tu genomu salidzingjumi atkldj milzigu
varidciju fransponejamo elementu un to izraisito parkartojumu

rezultata

98% S

CHIMP/HUMAN :" Nz Humans share
DNA § 50% of their DNA
SIMILARITY?

with bananas.




L1 aktivizéjas véza Sunas, taCu L7 protelniem ir véza Sunu
augsanas un dalisanos inhibéjosa iedarbiba

@
Normal

-

Colon cancer

Stress

Fig. 2 | Long interspersed element 1 expression. The image shows histologic sections
of a colon cancer and adjacent, normal colonic epithelium. The brown stain marks

Transposable elements in human genetic disease.
Lindsay M. Payer and Kathleen H. Burns. Nature Reviews Genetics volume 20, pages 760-772
(2019)
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Q 2000-....TE un cilvéku neironala attistiba

L1 fiek mobilizets neirondlajds sunds, kas nodrosina so sSunu atskingu
darbibu.

”

y

. 2011-Somatic retrofransposition alters the genetic landscape of the human brain. Bailie JK, Barnett MW,
Upton KR, Gerhardt DJ, Richmond TA, De Sapio F, Brennan PM, Rizzu P, Smith S, Fell M, Talbot RT, Gustincich
S, Freeman TC, Mattick JS, Hume DA, Heutink P, Caminci P, Jeddeloh JA, Faulkner GJ
. \ Nature. 2011 Oet 30; 479(7374):534-7.
L1-associated genomic regions are deleted in somatic cells of the healthy human brain.Erwin JA, Paquola
AC, Singer T, Gallina I, Novotny M, Quayle C, Bedrosian TA, Alves Fl, Butcher CR, Herdy JR, Sarkar A, Lasken
) RS, Muotri AR, Gage FHNat Neurosci. 2016 Dec; 19(12):1583-1591.

Saistiba ar neirodegenerativam slimibam?
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Evolucionara loma

» ‘Gene capture’-

o—
@ = Placentas veidosanas ziditajiem: syncytin-1 and -2 (HERV)

= Ragl and rag2 geéni ir veidojusies no transpozazes géenaq,
— proteins, kurs uzsak V(D)J rekombinaciju, somatisks
@ process, kurs savieno genu produkius no
imunoglobuliniem un B, T SUnu receptoriem, nodrosinot
imunitati.

NCRNS atklgjumi: 20% no eikariotu genomiem ir
? transkribeti, tikai 2% -geni; 28%-NcRNS
B3



. e
' &

Homo &t,f C Hominoid TBXT N_‘.’Y
6 Mya "\ --—-al ! H - 2 ] = —
Pan m Non-hominoid TBEXT Hominoid TBXT
Mya . ==
i 85 H - ¥ H - - )
Gonlla h e % E4E5 AlSx1 E6 E7 E4ES AWSx1 B AlY &
: Eg H B
28 ® i
18 Mya P
Gibbons v
— ” Y R — el L
Obd world monkeys ? ¢, v
g 7D » ] s+ TBXT-Full_length — sl T w——s
MNew world monkeys g . TBXT-Aexon_6 -»  ef] PP sn
—158 Mya 3 o c :" -L ‘l/
;ﬁ Tarsiformes (rep . tarsiers) s E ; f‘
£ 63 Mya 5 4 ¢
; ) : ’_N
Lemunformes (rep.. lemurs ) %

Presence of tail Absence of tail

b Human (hg38): chrb B b 50 1 2GR 16 18 EGvil (0701 1 B W B UGG v
I 166,167 0001 I 165165 0001 I 166,163,000l I 165, 161 0001 1 166,159 0001 |

roxT il -1

[]

Squirnel e
Ma's  reghi mos
lu'.d"] R

White-faced sapaos

p—
SINE E=S == ==
LiNE AluSx1 AlpY (H nosd-specafi AluSq2
LTR

DNA v-"---.......---".{

The genetic basis of tail-loss evolution in humans and apes. Bo Xia, Weimin Zhang, Aleksandra Wudzinska, Emily Huang, Ran Brosh, Maayan Pour,
Alexander Miller, Jeremy S. Dasen, Matthew T. Maurano, Sang Y. Kim, Jef D. Boeke, Itai Yanai. doi: https://doi.org/10.1101/2021.09.14.460388




-samazinata cietes produkcija;

-augstaks saharozes saturs,kas savukart veicina

krokainibas veidoSanos pec izzusanas;

-augstaks olbaltumvielu saturs; legumins ar
zemaku mitruma saturu;

-samazinata seklu ilgmuziba;

-ir ari retas linijas ar citam krokainibu izraisoSam

mutacijam
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a

Yielding 1/4 Wrinkled-Seeded Offspring

R-gludi; r- krokaini




...vel loti daudz piemeru, kad TE ir saistits ar
saimnieciski nozimigam pazimém augiem
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Flower phenotypes of flower hue mutants and the genomic structure of the mu

boxes indicate the coding and the untranslated regions, respectively. Flower pl

the structure of the EFP gene (B). The efp-1 mutant shows pale-colored flowe
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Figure 1. Phenotypes and Genotypes of Orange Vareties and Hybrids




Atkritumi ir jaskiro, izpratne par lekajoSiem
elementiem mainijas
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Kulttraugi - savvalas augi

Savvalas priekstecis Musdienu Skirnes
NS ; T ", =

¢ Iss paaudZu nomainas laiks
e Zema genetiska daudzveidiba

e (Cilveku vadita selekcija kops
8500 pr.m.eé.

« Augsta specializacija videi
¢ Augsta uznémiba pret slimibam
e Molekularie markieri

» Ilgs paaudZu nomainas laiks

* Augsta genétiska daudzveidiba

» Dabiska izlase

* Augsta pielagoSanas spéja videi

» Paaugstinata izturiba pret slimibam

» Fenotipiskas pazimes un molekularie markieri






Lauka/kontroleti eksperimenti izturibas
novertejums




? Kads bus nakamais stressors?

? Ka atlasit labakos genotipus nezaudéjot
genétisko daudzveidibu?

? Vai ir iespejams atrast molekularos
| markierus augu atlasei ar paaugstinatam
aizsardzibas spéjam?
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attéls: Angelika Voronova



IRAP datu
analize

SSR datu
analize

Coord. 2

PCOA tests
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References genomu petijumi
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flanking regions 5kB &’ _ flanking regions 5kb 3’

Flankéjoso rajonu analize
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MITE Plater family distribution among
gene regions of reference species
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. - ARRIAT-pita-10; pila-7;

Pinus taeda Pinus sylvestris - 777 CAATBOX1-4; 2;
DOFCOREZM-4; 5;

Pinus lambertiana

GT1CONSENSUS -3; 3

Voronova, A., Rendén-Anaya, M., Ingvarsson, P., Kalendar, R., and Rungis, D. (2020). Comparative Study of Pine Reference Genomes
Reveals Transposable Element Interconnected Gene Networks. Genes (Basel). 11, 1216. doi:10.3390/genes11101216.



TE tiek iesaistiti genu tiklu veidoSana un sniedz prieksrocibu
savvalas augiem- koordinéetu genu atbildi stresa laika
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NPR1 (Nonexpresser of Pathogenesis-related proteins-1);
histone-binding PHD1 finger protein AL FIN-like 4 coding gene;
COPII-coated ER to Golgi transport vehicle SNARE-like 13 gene
eukaryotic translation initiation complex 2B

PSMD4, a 26S proteasome non-ATPase regulatory subunit gene

Satur microRNA sly-miR9472-3p
lidzigu sausumam toleranas
tomatu skirn€ esosajam (Candar-
Cakir et al., 2016; Liu et al.,
2017).
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Figure 1. Occupation area (%) of RE famiies relative to species genome size.

nmu—uumnmuummw mmcmmmmnumﬂa-umwmwm
absplute guantdcanan with Maima SYBR GreenvROK qPCR Master Mix (Trarmo Scandfic] rengents ang SeepOne satware v2 2 2 |Asn'ed Bosyprmms)
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weight was calcuabed using the Sequence Mampulaton Suie DNA Welkods
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DA tysed and the genome aize (20) of ™e vanous species

Three homologous protein kinase genes with /FGinsertions were identified:
plastidial pyruvate kinase coding gene, PT11-like tyrosine protein kinase gene,
and putative receptor-like protein kinase gene.



Daugava RLC satur gaismas-sensitivus
motivus

* Ptaeda: (AGNN);(AG);(NNAG), and (AGNN),(AGN),.
* P.lambertiana: AA(AGG),A;(AGG),GA;AGG and GAG(AGG);AGA(AG)s.

* The (AG),A motif is one of the most common TFBS for plant promoters (Liu et al., 2013), that regulate light-
responsive phototransduction processes in plants (Parida et al., 2009).
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transduction - [ Transport

~ “Cellular
‘response to
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TE-merketa atlase un jaunas paaudzes
sekvenéSana

AN NN IN TN N A NS

denaturation/
renaturation with tag

Genome analysis of reference species
TE selection,oligonucleotide design~120bp
with 5'-biotin modification; restriction site




TE-merketa atlase un jaunas paaudzes
sekvenésana




Molekularo markieru veidoSana
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Molekularo markieru veidosana
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Transponéjamie elementi ir funkcionala

genoma sastavdala
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