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- Arabidopsis thaliana = 1,25 x®810

- Brassica napus = 1,23 x°10
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- Hordeum vulgare = 4,80 x°10

- Triticum aestivum = 1,60 x 10



Replikace DNA

{ ONXzZ] GdzNY N ISy ans5:k! LINPHENWAIT( df
Zbytek¢y S 1 5 RNRA pEAPékiehcd y N

Gen 2S8SRy201IWYREBAGH 2 NFNY AYeat
OKNBR Y21 2Yt f YNNB R tiz] @8z VINE § S A y dz
Alela=jednaz f 0 SNY I G A Gy NOK OSNI N IS\
RI yV BRGsu(oblastigenut R2 YA Y I YUY N k NBOS
t 21 dzR 15 Rdz2N @ OKNRBY21 2Y20SY L
Lt NPOS +fSfe yS&TFdy |GssuNBIOBES 19|
t 21dzR 242dz_ 9 OKNRY21 2Y20SY L} N
I RNMzK' ov@PDEY T dBN I 135 Rdz2ZNON T
FTdzy 16YN niStiSI SO yIKNFRAG Y ST dzy
t jA NBLI A1FOA Gl yAaly2dz i 28RyS
5052yS 5b! ROSNAYS oO1F ORI a 2¢&
NEf A CInjA NBLXALFOX 5b! YlFaN Sy



RNACNR T RSt SYNY

AMRNAY Saa Sy 3ISNJ wb!A Y DG IO NA W F 2N
L2 nj RN ' YAy21eaStAy | 2t RN} |
AtRNAU N} yaTSNR Gt wb! & (tLINRYIISGN ely
FLI Nt G odzléd Cdzy16yS as yt y
eS FyuAl12R2y adl 6aNBHSI OAeTYA G y20dx 10
2RLIZONRFZ2N NAITYS FYAy2leaStAay
IYAy21eéStAyr VIEGtT YL O
ArRNANRA 621 2YtEf YN wb! ® ¢@d2nN adl
L2 R2SRYy20S1® +ealeddzeS as ySj|



O9ELINBAS 3ISvya
1. Replikace
-CP2NDF 12LIAN Y2fS1dz ydzZl f S2Jé

2S oaSYA|l ZxYRERIHZ Kk BN 4SS NBI L
212 YITUNROS LINE Yy202dz RO2 dzONZ
2. Transkripce
-LJnJSLJ)\a ISYSUAO1S AYT2NXYIOS |
AYT2NXYIE OA IAZSR)/QKQ d1Sydzz af
‘[uSNEdz 0dzz | | INE@VI LJ2 U nS06dze S(
Ywbh ! LJnJSVSéS)/I VI I:NEUSZépyuSu
L2 njk RN T I Kt 2N LINRPOGS2aeyasSi | o
3. Translace
-LIjSy 24 3ISYSUAO|1SK2 1s5Rdz Ywb!
I:szvéLJASLJ UAR2QSY @ft 1ydzd Y LINPUS
R2ZO0Kt I N VI NAOZ2I 2YSOKO®



O9ELINBAS 3ISvya
OELINB&XRSBEYEK | 10GA I OA
proteinkinasy- Promotory:

- Enhancencl 1 0 A @dz2 N LINR OS &

A

- SilencenycA VI {1 G A Bdz2N LINR OS a

Y202

n)
zO

Z

;IEA,,ClUA
SYSOKZXZ
K Y I

—)f—he

- > (D¢
_
OO

NE
K %
Sz

— Q)
> N
Q— N
o N

U S
%) dz> LJ

5 dz2 N
aSysy
FRSY N

F 1 GA @dze ]

ASYy20S S

ASYy20S

N)

3$Y
SOK U
[

LJ

CnC- N
N MDD



\\

OELINKAS 3ISyaA

DSYSUAPIRAILIESG208 Yy YSYtL T OS

jednu aminokyselinu.

v C A G

U | UUU | fenylalanin| UCU serin UAU| tyrosin UGU | cystein
UUC | fenylalanin| UCC serin UAC | tyrosin UGC | cystein
UUA|  leucin LUCA serin LAA stop UGA stop
UUG| leucin |UCG serin UAG stop UGG | tryptofan

C|CUU| leucin |CCU| prolin |CAU| histidin |CGU| arginin
CUC| leucin |CCC| prolin |CAC| histidin |CGC| arginin
CUA| leucin CCA| prolin | CAA| glutamin | CGA| arginin
CUG| leucin |(CCG| prolin |CAG| glutamin |CGG| arginin

A [AUU | izoleucin | ACU | treonin | AAU| asparagin | AGU serin
AUC | izoleucin | ACC | treonin | AAC | asparagin | AGC serin
AUA | izoleucin | ACA | treonin | AAA lysin AGA | arginin
AUG| metionin |ACG| treonin | AAG lysin AGG | arginin

G | GUU valin GCU| alanin | GAU kys. GGU| glycin
GUC valin GCC| alanin | GAC |asparagova| GGC| glycin
GUA valin GCA| alanin | GAA kys. GGA| glycin
GUG valin GCG| alanin | GAG| glutamova |GGG|  glyein
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Aminokyseliny polypeptldy
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Alanin- Ala (A)

Arginin- Arg (R)
Asparagin- Asn(N)

Cystein- Cys(C)
Fenylalanin- Phe(F)
Glycin- Gly(G)

Glutamin- GIn(Q)

Histidin - His (H)

Isoleucin- lle (1)

Kyselinal & LJ- NJAS#HDP |
Kyselina3 t dzii | - G (@)
Leucin- Leu (L)

Lysin- Lys(K)

Methionin - Met (M)

Prolin- Pro (P)

Serin- Ser (S)

Threonin- Thr(T)
Tryptofan- Trp (W)
Tyrozin- Tyr(Y)

Valin- Val (V)
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On-l i ne datab8ze NS8Srodn?2ho
vyugit2 geneti cik@RINh zdr o]
Accesories( pol ogky)

-Vyhl ed8vsg&g§n2 pologek podle dru
dostupnosti

Descriptions (popisy)
- Popi sn8 data podle klasifi k§8H
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https://grinczech.vurv.cz/gringlobal/accessiondetail.aspx?id=7327
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Instituce

Agricultural Research Institute Kromeriz, Co. Ltd. Kromeriz

AGRITEC, Research, Breeding and Services Ltd. Sumperk

AMPELOS a.s. Znojf\Wabovec

Botanical Inst. of The Czechosl. Academy of Sciences (Incl. Botan. Pruhonice

Genebank DepartmentRICP Prague Vegetable Section Olomouc Olortdakice

Genebank DepiDiv. Genet. & Plant Breedres. Inst. Crop Production PraqueRaizyne

Hop Research Institute, Co. Ltd. Zatec

Mendel Agricultural and Forestry University, Fac. of Horticulture Lednice na Morave

OSEVA PRO Ltd. Grassland Research Station Zubri
OSEVA PRO s.r.o Research Inst. of Oilseed Crops Opava

Potato Research Institute Havlickuv Brod Ltd. Havlickuv Brod

Research Inst. of Crop Production Research Station of Viticulture Karlstejn

Research Institute for Pomoloqgy Ltd. Holovousy
Research Institute for Fodder Plants Ltd. Co. Troubsko

Research Institute of Ornamental GardeniPrgihonicePruhonice
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16276
371
1396

2357
1395

2434

274

2319
2230

1801
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http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=03
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=05
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=48
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=45
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=09
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=01
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=08
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=42
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=14
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=15
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=07
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=24
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=10
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=13
http://genbank.vurv.cz/genetic/resources/asp2/evg_ust2_c.asp?ust=12

Plodina/ rod : Obilniny an\lcl f I R @é K f§ SRJI @’r
v 1 yIYo0z28 “t & LI2 NI y‘N R | fagel/2

Plodina /rod Crop/Genus t 26804 1
Crithopsis Crithopsis_(Schult.) Roshev. 2
Heteranthelium Heteranthelium HOCHST 5
2S6YSyuwyal NYyN Hordeum L. (spring) 2921
2S6YSyuw2l Aye Hordeum L. (winter) 2044
2S6YSYAOS Leymus_HOCHST. 29
2S6YSy 1l Hordelymus (JESSEN) JESSEN 2
12ayt é Dasypyrum_(COSS. et DURIEN)T.D 18
YY2K20GSi Aegilops L. 993
2@0Saypalt NYN Avena L. (spring) 2068
2gSayw2i Ayeé Avena L. (winter) 19
Pascopyrum Pascopyrum_ LOEVE 3
plevovka Monerma_BEAUV. 1
Psathyrostachys Psathyrostachys NEVSKI 12
Pseudoroegneria Pseudoroegneria (NEVSKI) LOEVE 7
LIOSYAOSyal Ny N Triticum_L. (spring) 4351
LIOSYAOSy2T1 AYH Triticum_L. (winter) 6637
LJdzOG Ay SO Eremopyrum_(LEDEB.) J.et SP. 15
LJE NJ Elytrigia DESV. 9
LJé NP Oy N Elymus L. 48

Taeniatherum Taeniatherum NEVSKI 9



http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C42
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C42
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C37
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C37
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C06
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C06
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C05
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C05
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C25
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C25
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C22
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C22
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C23
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C23
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C21
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C21
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C07
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C07
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C08
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C08
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C27
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C27
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C40
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C40
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C26
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C26
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C31
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C31
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C02
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C02
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C01
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C01
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C34
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C34
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C30
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C30
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C29
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C29
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C33
http://genbank.vurv.cz/genetic/resources/asp2/evg_d3_c.asp?kodp=C33
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bdaje o GZ:

1)Pasport nz28 kdlaatdan2 %daje o pTvo

glechtitel, m2sto sbhRru..)

2) Popisp8pdayamorfol ogi ck c h
a vliastnost2datgtnbesppdpS3hy
Pro sbRr popisnlich dat jsou vy
-Pro kagdou viznamnou skupi nu
-Jsou vytvoSeny podle mezinS§ro
-Pro minoritn2 plodiny Jsou sa
-Jsou pS2stupeydatab8zi k vyhl
pogadovan® hodnoty znaku
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Mutageneze
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ChromozomomW®y na chromozomu ( a
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DE§vka mutagéedmby IpB3e@il o al espo



Mutace, mutageneze
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Mutace, mutageneze
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| KNRY21 2Y+t Yy N Ydz

2LY0SNOKNRY21 2Y20S

1A.Translokace LInjS & dzy §&aS1dz OKNRB Y21 2 Yo
yS02 2AYSY OKNRYZ2I 2Ydz
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OKNR Y21 2YA4

MUTAGENY
Cel ANty MBSt 23 -Ra yR i vae NIOINn $ ¥ )
| KSYMONGSS NI + 6t & yNIrsly M teae Ay I Rdz
KERNREGEIYAYZ Ffletlr6yN t+dG1ez
+SHGOAYl OKSYAO1é8O0K Ydzil 3Sya vyl
Kolchicingy Sy I NHzOdze § & (i NHz| (i alahaASIG1y0ie N
O6RSt NON @njSiSy12 LA YAG2GA01S



DSYy2Y20S Ydzi |l OS

hl yIE6SYyN I8y 2¥dz NP &G XPY
t NN LIS A Orfiticuin8astivumb)
AABBDD
BBcl 2 1 N Aegidpssplc genom BB (2n = 14)
AACLIOSY A OS edemoxi 2A (RIJ=114)
LJO S yiviofarBka(T.dicocun) ¢ AABB (4n = 28)
T.dicocunx Aegilopssquarrosad RA @2 1+ G NI @I 0

|

T.aestivuma T.durum
KSEI LX 2ARYN F2NXe& o6cy T r



DSYy2Y20S Ydzi |l OS

Byt 820SyYN LR26Gdz OKNRY21 2Y4 YAO
- euploidieyt 820681 LIAG2RYNK2 LI26Gdz (
- aneuploidi L2 6SG OKNBY2[2Ya o6adzRe
Vi a201SY LIAG2RYNK?2 L3260Gdz OKNE

AutopolypoidieY T YY2OSy N LI26Gdz OKNR Y21
(autotriploid AAAautotetraploid! ! 1 I X0

AlopolyploidieY &) R OKNRY21 2Y&4 2R R@?2
YST ARNHzK2 @2dz K@ NARAT I ON

(autotetraploidAABBautohexaploid ! . . 55 X 0
DSYySGiAOle LRRYNYSYS OUSLISYyN dz
RALX 2AR&Y (1 QaftA | g OSYyN L2610 dz



t 84420SYN 12f OKAOAY

Colchicine treatment prevents spindle formation

and results in doubling of chromosome numbers

Normal mitosis Fig. 13.34¢

Metaphase Anaphase Two daughter cells (n)

Mitosis with colchicine treatment

No chromosome One daughter cell
movement to (2n)
poles of cell

Copyright © The McGraw-Hill Companies, Inc. Permission required to reproduce or display

Hartwell et al., 4th edition, Chapter 13 mn



Polyploidizace

CdzNB A 1é RNHXzK Ydzil OS

t NAYOALY | géeOSyYyN LI260Gdz OKNRY2I
2Vt A2Q@SWUNF LI 2ARYN FT2NXe&

3yt a2 SE Liodnk Ry N

/] OF 1n 22 RNMzK& GN)Y @ asS geaieéiod:
mutace)
¢ I2NDI dzYSf eDKarRBEFNYV2FRBEOKAOA

Formy:autopolyploidi
aneupolyploidi



Polyploidizace
t N1 f F R&Y
1) { L2y it yyYyNIQRY RQE 2ARY
Genom: AABBDD (6n = 42)
t a92 RY N R NYzK YAegidpnt(2ne: L2 gepom BB} O |

HO { L2V Ot ynfyNLILIZ  2iLE 2|AIR Y
Genom AACC (2n = 48)
t Aa02RYN RNHzKE@Y O0NHzZI SO 1 Styt T nj



PS2 kleasdy notl®zjyni n z pTvo

Vzni k a genetick8 pS2buznost
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Polyploidizace
5S5GS10S LlRfeéL}k 2ARAY
- aAINRPAaA]l2LIAOlL e O0USUON o0dzzi év
- Flowcytometrie
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e\\aNe o o : /; ® : : : méne*:'}QO), Se‘r'lechajl ' testera
| d prokfizit navzajem ¥
od kaZdé KM se vyseje _//j/
potomstvo (kmeny, Km), of af » e ziskané kmeny
kmeny se subjektivné ® e se hodnoti,
2 zhodnoti a od vybranych z.2 z 2

vybrané rostliny
(nebo z uschované &asti (nejméné 100)

osiva KM) se vyseji:

2 potomstva se vyberou
rostliny v provokaénim M4
prostfedi a nechaji se

navzajem prokfiZit ? »

se kfizi se spoleénym
testerem

k“h‘a‘o

prvoi vibéry (V)

I
~ . c
“sklizené osivo se mnozi
4 do V, a zkousi ve stani¢nich
zkoudkach

nejlejdi V, (nebo V)

se smichajf do zakladniho
osiva a zafadi do mezista-
niénich a oficidlnich
odritdovych pokusit
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Z potomstva se vyberou
rostliny v provokacnim
prostfedi a nechaji se
navzijem prokfiZit
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rodi¢e nové populace jsou rodiéi nové populace
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TABULKA 12 Schéma Slechténi bramboru (Voral, Kamenikova, 1994)

Rok Generace Pocet kfizencu
1 semenace (ve skleniku) 180 000
2 A-rams§ 80 000
3 B-rams$ 25 000
4 1. klonova generace 8 000
5 2. klonova generace 2 000
6 3. klonova generace 400
7 4. klonova generace (predzkousky, 1. rok) 80
8 5.klonova generace (pfedzkousky, 2. rok) 20
9 6. klonova generace (statni odridové zkousky, 1. rok) 4
10 7. klonova generace (SOZ, 2. rok) 3
11 8. klonova generace (SOZ, 3.1ok) 2
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aSYRSt 202 NRI RSt SyN LJLJz | OSY

a) 52YAYlFyOS o!fStl aldab )
b) ~GSLISYN & CH 3ISYSNIFOA LA GLXYS R2YAy
c) CSy20GeLl2gdS OlSLISYyN

AA X an Aa x An AABB X aabb

AXa Aa Aan

AB x rrfJ

| | 4« |
A

a

AA Aa AaBb

Aa an

AB aB Ab ab
Bl . : e

__ l_l]“""'”t”““ auos:l o 4R | AABB AaBB AABb AaBl
(2) (b) aB | AaBB aaBB AaBb  aaBb
Ab AABL AaBb  AAbL  Aabb

ab AaBb  aaBb  Aabb  aabb

Phenotypic ratio 9 : 3:3: 1




Princip hybridizace: superdominance

Fenotypova hodnota

AA Aal Aa ll. Aall.  AalV, aa genotyp

20 Vliv genotypu na fenotypovou hodnotu:
- pii aditivaim d¢inku genl bez dominance,
~ pti ¢astedné dominanci.

— pii dpiné dominanci,

— pii superdominanci.
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Zvligen2 YirovnD rTznlch zna
0 z I (R&lmann, 1999)

Znak Heteroze (ano/ne)
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+éy2a 2ftSesS ANO
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HTS NE
+@801l NRAUGEAY ANO
hR2fy2aid LINRPOA L2 ¢ NE
Rezistence NE
Vitalita ANO

t NfjST AY2 3t yN (ANO)

Obsah GSL NE
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fnie A [B[c [D |E  SUM
A - 14 18 24 30 86

14 - 22 26 26 88
8 14 - 19 30 /1
19 28 18 37 102
16 37 26 29 108
SUM X 93 84 98 123 455

2 . 2

t NAYSNYyé géey2a=-4a00R75 ffNOSy OaY

GCA=(86+57)/8=(17,87522,75)=n 2y T p

| K2ND)2 @I (1St
GCA= (88 + 93)/8 = - 0,125
GCA= (71 + 84) /8 = -3,375
GCA= (102 + 98) / 8 = + 2,250
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14 18 24 30 86

o 14 . 22 26 26 88
t NAYSNYé O 14 . 19 30 71
1 NfNOSy OAY 19 28 18 : 37 102
16 37 26 29 - 108

K I NMPPKHH
SV 57 93 84 98 123 | 455

SCAg= (14 + 14) | 2 (22,75¢ 4,875¢ 0,125) =3,75
SCA.= (18 + 8) / 2, (22,75-4,875¢ 3,375) =1,50
SCA = (24 + 19) / 2 (22,75¢ 4,875 + 2,25) = +1,375
SCAI  %1,00

SCAJ  X%1,2b

SCA,f X I bHIMHP

SCALl X I bBHXITP

SCA,,I  %3,1P5

SCAL X I bHIpAN

SCALl X T bmIyTg n
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UdrZovatel Sterilni Otcovskd
sterility materskd linie linie
Plazma jadro Plazma jadro Plazma jadro
(F) rfrf (S) rfrf (F) rfrf

fertilni sterilni fertilni V Y SO K | p O !

‘ Péstovdani

Osivoir Cij e sl o
a) Ster i |

wn

MnoZeni
MnoZeni sterilni MnoZeni 0 0
udrZovatele materské linie ,otce” 80 A), 75 /0
sterility
(F) rfrf (S) rfrf (F) rfrf

Péstovdni
v pdsech

b) Fertil n?2
20%, 10:10%, 15 %

rf = jaderny gen pro sterilitu
Rf = jaderny gen pro obnovu plodnosti

F = fertilni cytoplazma sterilni F, hybrid
S = sterilni cytoplazma T "
= samospraSeni pii §lechténi, resp. (S) rirf+opylovat V I S I e d e k J e
cizospraseni v polnich podm. 3 s
= kiiZeni pfi Slechténi, resp. =B Gave OR P r T b D h em p O I

péstovani v pasech na poli
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