Geneticka diferenciace a struktura vybranych
vyznamnych populaci tisu v CR z pohledu doplnéni klond
do registrovaného semenného sadu v Luzickych horach

Petr Novotny, Martina Komarkova,
Helena Cvrckova, Pavlina Machova

Décin, 5. 8. 2022



® V registrovaném SS Marenicky (CZ-3-3-TS-00002-21-3-L) aktualné zastoupeny
klony TS z PLO 18, 19, 20, 21, do pIné kapacity zbyva dosadit jesté 28 klonu

® (1) Je mira genetické diverzity LH populace TS dostatecna?

® (2) Jevi se z genetického hlediska jako vhodné primiseni jedincl z geograficky
nejblizsich populaci (Brezinské TS, Jilovské TS)?
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ZATLOUKAL et al. (2001):

® nelze vysledovat spojité regiony pribuznych populaci (geneticka podobnost i mezi
geograficky vzdalenymi nebo naopak znacné genetické rozdily mezi blizkymi vyskyty)

RomSAKOVA (2007):

® z rady praci vyplyva, ze se u TS projevuje vysoka mira genetické variability (v porovnani s
ostatnimi jehlichany jeden z nejvariabilnéjsich)

® i v malych reliktnich porostech mu prilis nehrozi nebezpeci nahlé genetické ztraty (na rozdil

od jinych jehlicnanu totiz pri vysoké genetické diverzité vykazuje i vysokou genetickou
diferenciaci)

® k pricinam nizké genetické diferenciace sice patri dlouhovékost (dlouhé trvani generaci),
anemogamie a cizosprasnost, ale u TS ji zvysuje izolovanost zbytkovych vyskytu

Mavol et al. (2015):

® existence 2 geneticky homogennich oblasti na Z a V arealu, mezi kterymi prochazi neostra
prechodna zona (mj. pravé pres uzemi CR) — moravské populace spiSe V, ceské spise
prechodné a Z
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Abstract Taris baccata L. (common yew) is an endangened tee species in the Czech Republic.
Howewer, its natural cecurrence has not been adequately protected in all aneas of the country. The
aim of thas study is to determine whether the yew population in the newly established Matenitky
seed orchard (TS L) enables ]'I'iL‘u'.ng with other Crech Few pupu]at:im"l: L':inE a sl of nuclear
mucrosatellies, the genetic dive rsity in the Lu? ické Mowntamns (TS_L) and in selected wild-provenance
pu_pfu]a!:ium from the Caech Rn:public uill.ﬁ-'sklf- :f‘t:ws. TS_J; Blezinske :f'n.'w:.. 'I'S_B. and :ﬂ:w: fronm
Moravsky Karst, TS_M) was shudied, as they could be donor sources for potenhal translocation
actvibes. We obeerved that the level of genetic diversity within the four Crech yew unats that
wee investigated was high. An analysis of the molecular vanance (AMOVA) showed 7% vaniation
among populations, and the genetic diffetentiation values were low to moderate (Fgp = 0.042-0.108).
According to a STRUCTURE analysis, high genetic similarity was observed between the TS_L and
TS B units. Cur results provide important genetic suggestions on how conservation management
can be designed to maximize its success.

Keywords: endangered speces conservation; genehe differentiahion; genetc structume; seed onchard;
55K analysis; Taxnis bacoata L

L. Introduction

Forests cover 33.8%: of the total area of the Czech Republic [1], with a major proportion
comprising Norway spruce, Scots pine, and Furopean beech. Shaped by past human activi-
ties, most Czech forests have lost their original biodiversity, even at the tree species level.
One type of tree that previously had a higher abundance is undoubtedly Tixus baccata L.
{commaon yew), a long-lived dinecious species that is well known for its Taxol confent [2]
which is significant for the treatment of cancer from a pharmaceutical point of view. In the
Czech Republic, there are a number of isolated localities (almost obligatorily declared as
specially protected areas) that contain a total of about 13,000 yews, but it is mostly in limited
numbers. The largest populations in Bohemia are the Kfivoklatsko Protected Landscape
Area (PLA), which has approx. 3000 individuals, the Vitava River Region {approc 2000),
the foothills of the Sumava Mountains (hundreds), and the Luzické (Lusatian) Mountains
PLA (dozens); in Moravia, the largest populations are in the Moravian Karst PLA {(approsc
3000) and the Svitavy Region (several hundred). The species is also used for ornamental
gardening in cities, gardens, and parks. Originally, it was much more abundant, as evi-
denced by a number of toponyms. Today's small localities thus represent fragments of

KOMARKOVA et al.

the original distribnition [3] Dhe to its slow growth rate and shorter height, T. bacoata is
v Abies, Fagus, and Picea [4] and rarely occurs in large numbers. It is

2 O 2 2 plant species according to valid national Czech legislation {Act no.
e no. 395,/1992 Coll ) and is classified as being a “highly endangered”
he Red List of Vascular Plants of the Ceech Republic [5], the common
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Postup analyzy DNA (Metodika)

Locati Source Population Size Code of SED‘%I“'&}JI:IC Individuals
ocation (Trees More Than 1 m) ! Population oorcinaes Analysed
(WGSS4)
Seed Orchard PL]‘j‘ LL;?":I‘E 150 o1 50°49'4.49776" N: 0
Maienicky (Lusatian) - 14°50'58.00724" E
Mountains
) ) 50°45'21.87152" N;
NM Jilovske yews 385 TS ] 14°5'50 63455" E 40
Natural NNR Biezinske 50°45'13.11222" N:;
Populations yews 176 5B 14°15'1.90919" E 40
Il;]':: ?:dff:;l;}; a 2500 S M 49720 54.11839" N; 45
Karet PP- ~ 16°43'0.07176" E




Odbér vzorkt (2016, 2017)

Pro analyzu DNA zvoleny SSR markery (patri k nejvariabilnéjsim oblastem
genomu, umoznuji rozliSit homozygoty a heterozygoty, ...)

Izolace DNA, vytipovani 7 vhodnych lokusti SSR z literatury, optimalizace PCR
VSech 7 markeru vykazalo vysokou polymorfnost
Predbézné hodnoceni na 2% agardzovych gelech (Setreni financi a kapacity)

Fragmentacni analyza produkti PCR s fluorescencné znacenymi primery na
genetickém analyzatoru

Sekundarni analyza dat s vyuzitim programu GeneMaper 4.1

Geneticka variabilita, geneticka diferenciace (GenAlEx v. 6.501, CERVUS 3.0.7),
geneticka struktura (STRUCTURE v. 2.3.4)
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Elektroforeticky gel pro 5 jedincu TS (1-5) a 4 lokusy DNA (markery TAX86, TAX92, TAX362,
TS09) dokladajici vysokou polymorfnost zvolenych markerti; M — standard
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Priklad vystupu programu GeneMaperR 4.1 pro multiplex 4 markeru u jedince
TS _D 38 (markery TAX23 a TAX 36 — HETEROzygot, markery TAX86 a TAX26 —
HOMOZYGOT)



Multiplex 1

DINUCLEOTIDE DINUCLEOTIDE DINUCLEOTIDE DINUCLEOTIDE
sample name | EORNNN 126 TAX36 axss | ]
TE&I 141 141 203 203 126 126 293 295
IS M 2 139 155 203 269 142 172 201 201
IS M 3 139 183 241 245 128 156 105 113
IS M 4 141 141 203 207 128 128 291 299
IS M 3 139 183 203 245 128 128 295 295
IS M 6 139 175 203 269 176 182 105 113
IS M 7 139 151 203 249 156 182 105 113
IS M_8 139 177 235 241 156 156 105 113
TE&Q 139 171 203 203 126 126 293 293

Priklad odectenych velikosti alel u 9 jedincu tisu z Moravského krasu pomoci programu
GeneMapperR 4.1 (identické velikosti alel téhoz vzorku v obou sloupcich barevné odliSenych

markertl znac¢i homozygotnost, rozdilné hodnoty heterozygotnost daného lokusu)



Vysledky:

® Zjisténa dostatecna geneticka diverzita sledovanych dilcich populaci

® Zjistéena nizsSi az stredni mira genetické diferenciace mezi populacemi ve
srovnani s hodnotami pro jiné evropské populace (nicméné vyssi nez u jinych
domacich drevin, napt. SM, BK)

® Analyza genetické struktury naznacila jako optimum 2 shluky (populace),
maximalné pak 4 dilci populace; nejblizsi k Luzickym horam jsou Brezinské tisy
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® Nezarazovat Jilovské a Brezinské TS do SS
® Maximalné pocetné namnozit LH populaci = zvysit genetickou diverzitu (1. krok)

® Hybridizace s jinymi zbytkovymi populacemi v CR az pfirozené expanzi
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