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Una vision naif de la Genética Vegetal

Un gen, una funcion...

Mendel’s Genes: Toward a Full
Molecular Characterization

James B. Reid and John J. Ross’

School of Plant Scence, University of Tasmania, Hobart, Tasmania 7001, Australia

Genetics, Vol. 189, 3-10 September 2011

Table 1 Seven characters of P. sativum examined by Mendel and a summary of the genes, phenotypes. and presumed mutations involved

Dominant Recessive Symbol  Linkage Molecular nature
Trait phenotype phenotype  group group Cloned Gene function of mutation
Seed shape Round Wrinkled R vV Yes Starch branching enzyme 1 0.8kb insertion
Stem length Tall Dwvarf LE m Yes GA 3-oxidasel G-to-A substitution

Stay g reen Cotyledon color Yellow Green f | Yes Stay-green gene 6-bp insertion

Seed coatfflower color Purple White A ] Yes bHLH transcription factor G-to-A at splice site
Pod color Green Yellow GP v No Chloroplast structure in pod wall  Unknown
Pod form Inflated Constricted V7 ] No Sclerenchyma formation in pods  Unknown
Position of flowers Aaal Terminal FA " No Meristem function Unknown

References are given in the text.
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Una vision naif de la Genética Vegetal

Un gen, una funcion... (ll)

VvmybA1
Dos copias + + Produccion
Insercion Gretl intactas del ————— V V normal de
gen VvmybA1 antocianinas
== 2".’;‘\'\""_'* - - - oA ,‘-‘g.-
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Modificado de This et al., 2007 (Imagenes de unifeed.club) Wine grape (Vitis vinifera L.) color associates with allelic

variation in the domestication gene VvmybAl

Patrice This - Thie-n'“ Lacombe - Theor Appl Genet (2““?] 114:723-730
Molly Cadle-Davidson - Christopher L. Owens DOT10.1007/500122-006-0472-2



Una vision naif de la Genética Vegetal

Varios genes, una funcioén... (Interaccién génica)
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Una vision naif de la Genética Vegetal

Varios genes, una funcion... (Interaccion génica)
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Una vision naif de la Genética Vegetal

Varios genes, una funcion... (Interaccion génica)
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Una vision naif de la Genética Vegetal

Varios genes, una funcion... (Interaccion génica)
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Una vision naif de la Genética Vegetal

Varios genes, una funcion... (Interaccion génica)
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Una vision naif de la Genética Vegetal

Varios genes, una funcion... (Interaccion génica)

0 Phytoene Ly
s C1 &
Ph 0ﬂuene Uv Un’ OOOOOOO C1 C2 .-
Cataholites

l eeeeeeeeee
ooooooooooooooo C1 AMARILLO

H eeeeeeeeee .
b T C2 | C1 . _
l LCYB o desaturase
——
C40 ‘Lycopene . V-Carotens ——————m-TaililEne
lLYCE ¢¢LCY BLAN CO
‘B-Carotene B-Carotens
lLCYB chhQ
a-Carotene B-Cryptoxanth
lhydruxyla ¢Bch2
Lutein eaxanthin



CUESA’s GUIDE to SWEET AND HOT PEPPERS
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Una vision naif de la Genética Vegetal

Varios genes, una funcion... (Interaccion génica)
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Pssst... Capsaicin benefits heart health! So,

HOW SPICY IS THAT
PEPPER?

O !
Red Savina Habanero

3 5
i~
3
2 0
Habanero Chili
Orange Habanero
Scotch Bonnet
0

Bird's Eye Chili

V- at)

— Jalapeno

SHUs

Naga Viper pepper

——— Poblano

s

—Banana

Pepperoncini

.

L|ve

/\ m

THE CHEMISTRY OF A CHILLI

CAPSAICINOIDS

CAPSAICIN o
8
/ 0/
o
DIHYDROCAPSAICIN or
i
~

The spiciness of chillis is due to the presence of
compounds called capsaicinoids. The two
compounds above are the main capsaicinoids
in chilli peppers. They cause a burning
sensation when they come into contact with
mucous membranes, due to their interaction
with pain and heat sensing neurons.

Capsaicin is also used in some brands of pepper
spray, and studies have shown it may be
capable of killing prostate and lung cancer cells.
It is toxic in large quantities.

2015 COMPOUND INTEREST - wWWwWWCOMPOUNDCHEMCOM
PHOTO: ritpsidwww.ilickrcamiohotos/mainzphotonut/6G768313338/

THE SCOVILLE HEAT INDEX

mm————————— )

JALAPENO CAYENNE PEPPER HABANERC GHOST PEPPER PEPPER SPRAY PURE CAPSAICIN
50,000 350,000 1.400,000 5300000 16,000,000

The Scoville scale is a taste detection based method for rating the heat of
chilli peppers. A measured amount of pepper extract has sugar added to it
incrementally until the heat is undetectable through taste. Though it is an
imprecise method, it has been estimated that 1 unit corresponds to 18uM.



SEUOWIoPALLT] S
B2 auenasiyd
ejjauibejasg
T3 Ly

el

Aapeg

VEDUYA
wnipadiyresg
oOQuUITE DSOWM
JoL

19111 [EIX0 4
wnybrog
ITIEW

BUELE]

w|rg ARg
AUHWReS
3041 WD IS0Y
aburiD

edes easesg
‘d gyabungay )
'y mjajbungay L
% Bjabungay |
TN BjasET
"1 spsdopqeny
| sisdopiqeiy
THUH T

ehedey

M ejoI0Yy )
WEIIG

wjdng

WER] JOLSED)
eydoae]f

a3 Jaggny
PARSSTD)

LU F)

By ugabig
UTIE vOWWo s
UBIgADS
snxuode snjan
eadyy 3
obrapagy
S|PULET)
By

mag
Aisgmens
Linjd asauiy /i
yivag

LT TUTNE LTS

L 5 N
ADGLEAINTY
Y jaemg
adesny

AT ADNuUohy
ayEng

PG|

19aq Jebng =

19

24

Crucifers

rasses

Furosids Il

53(% I EId| ey

JUMEs

Eurasids |

SpUasy

2] 0L =)

Rosids

Y 7 17 m.a.
ﬁﬂetr&u&l::niq;lz.ur (genome doubling)

::t‘ll.: C
-

Flowering Plants

anis

Vascula

*Hexaplnidy (genome tripling) === Pyblished Genome

3gPolyploidy (details unclear)

¢350 m.a? (Vision et Land Plants

= Unpublished Genome

Green Plants

al. 2000; Bowers et

al. 2003).



Early genome duplications in conifers and other
seed plants

Zheng Li," Anthony E. Baniaga,' Emily B. Sessa,” Moira Scascitelli,* Sean W. Graham,?
Loren H. Rieseberg,®* Michael S. Barker'*

Li et al Sci. Adw. 20151:21501084 20 November 2015
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Large-Scale Gene Relocations following an Gitation Wang Y. Fikin S Wang . Fells A

Paterson AH (2016) Large-Scale Gene Relocations

Ancient Genome Triplication Associated with (o o o s
with the Diversification of Core Eudicots. PLoS ONE

the Diversification of Core Eudicots 11(5): 0155837, do10.137 foumalpone 0155637

Yupeng Wang', Stephen P. Ficklin?, Xiyin Wang', F. Alex Feltus®, Andrew H. Paterson'*

* Eudicotas basales:
* Buxales
* Proteales
* Ranunculales
* Trochodendrales

* Eudicotas centrales:

* C(Clados
» Superasterids
* Superrosids

« Ordenes
* Berberidopsidales
* Caryophyllales
* Dilleniales
* Gunnerales
* Santalales
» Saxifragales



https://en.wikipedia.org/wiki/Buxales
https://en.wikipedia.org/wiki/Proteales
https://en.wikipedia.org/wiki/Ranunculales
https://en.wikipedia.org/wiki/Trochodendrales
https://en.wikipedia.org/wiki/Superasterids
https://en.wikipedia.org/wiki/Superrosids
https://en.wikipedia.org/wiki/Berberidopsidales
https://en.wikipedia.org/wiki/Caryophyllales
https://en.wikipedia.org/wiki/Dilleniales
https://en.wikipedia.org/wiki/Gunnerales
https://en.wikipedia.org/wiki/Santalales
https://en.wikipedia.org/wiki/Saxifragales

La mayoria de los paleopoliploides son consecuencia de duplicaciones,
excepto algunos que conservan triplicaciones e incluso quintuplicaciones:

A genome triplication associated with early
diversification of the core eudicots

Yuannian Jiao'?, Jim Leebens-Mack?, Saravanaraj Ayyampalayam?, John E Bowers®, Michael R McKain?,

Joel McNeal®*, Megan Rolf®, Daniel R Ruzicka®, Eric Wafula?, Norman J Wickett”™®, Xiaolei Wu’, Yong Zhang’,

Jun Wang”?®, Yeting Zhang”®, Eric J Carpenter'®, Michael K Deyholos'®, Toni M Kutchan’, Andre S Chanderbali’'"'?,
Pamela S Soltis'!, Dennis W Stevenson'?, Richard McCombie'?, J Chris Pires'?, Gane Ka-Shu Wong™'®,

Douglas E Soltis'™ and Claude W dePamphilis'*" N30 et al, Genome Blology 2012, 133
httpe/fgenomebiology.com/2012/13/1/R3

OPEN

The Brassica oleracea genome reveals the Ziiicimons

asymmetrical evolution of polyploid genomes

doi:10.1038/nature11119

Received 23 Oct 2013 | Accepted 22 Apr 2014 | Published 23 May 2014

The tomato genome sequence provides insights into
fleshy fruit evolution
The Tomato Genome Consortium*
Comparative genomic de-convolution of the cotton genome
revealed a decaploid ancestor and widespread chromosomal
fractionation New Phylologist 2016) 209: 1252-1263

doi: 10.1111/nph.13682

31 MAY 2012 | VOL 485 | NATURE | 635

Xiyin Wang""*?, Hui Guo""*, Jinpeng Wang™?, Tianyu Lei™*, Tao Liu™>, Zhenyi Wang™’, Yuxian Li*>,
Tae-Ho Lm:],_lingping Li', Haibao Tangﬁ‘?‘s, I:Iliam.‘.hl,u.u‘l]inz'5 and Andrew H. Paterson’*
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http://chibba.pgml.uga.edu/duplication/index/home



http://chibba.pgml.uga.edu/duplication/index/home

POLIPLOIDIA EN MEJORA GENETICA

Gran parte de las plantas cultivadas son poliploides (alfalfa, algodon,
patata, café, fresas, trigo, etc...).

En algunos casos, se observa una correlacion entre la poliploidia y el
proceso de domesticacion.

Hay poliploides naturales e inducidos (colchicina).



POLIPLOIDIA EN MEJORA GENETICA

Mejora de plantas autéogamas
[Seleccion de caracteres de interés]

Mejora de plantas alédgamas
[Obtencion de hibridos]



POLIPLOIDIA EN MEJORA GENETICA

La poliploidia podria dar lugar a nuevos rasgos con interés productivo
(fenotipo gigas).

Se puede usar (o no) para recuperar la fertilidad de hibridos.

Como vector para la transferencia de genes de unas
especies/variedades a otras.



terminal bud

Colchicine applied
to terminal bud of
this branch. The

" cells are tetraploid
(4n) and the leaves
and fruit are larger.

Normal diploid
(2n) branch. —

Heterosis o vigor
hibrido

Cuttings of the 4n branch
will produce 4n plants with

(©) E:M. Armstrong 2002
4n flowers, fruits & seeds.

Prophase

Anaphase

Prophase

4 single 4 doubled chromatids
chromosomes chromosomes doublets separate and

diploid (2n)  (doublets) lineup  pindle dissolves 8 single
2 sets: chromosomes
|| & '| Mitotic Polyploidy: The formation of two tetraploid (4n)

tetraploid cells from a diploid mother cell. 4 sets:

afoafag

(C)W.P. Armstrong 2002



POLIPLOIDIA EN MEJORA GENETICA




‘P generation
Species | Species I

AA BB CC
(2n = 6)

Gametogenesis

Gametes .

Fuse

Figure 9-28 part 1
Genetics: A Conceptual Approach, Third Edition
© 2009 W.H. Freeman and Company



F, generation

Hyb rid

ABCGH I
(2ﬂ 6)

Nondisjunction at
an early mitotic ‘_| Gametogenesls}-;

cell division
Nonviable.

4 gametes
Allotetraploid
(amphidiploid)
AABBCCGGHHII
(4an=12) Ga Is
e Gametes

Figure 9-28 part 2
Genetics: A Conceptual Approach, Third Edition
© 2009 W.H. Freeman and Company



Raphanus X Brassica = Raphanobrassica
Radish Cabbage Rabbage
(2n =18) (2n =18) (2n = 18)
RRRRRRRRR CCCCCCcCCC RRRRRRRRR
RRRRRRRRR CCCCcCcCcCCC CCCCcCcCcCcCC
Fertile Fertile Sterile
(synaptic failure)
colchicine
Diploid (2n) Rabbage P Tetraploid (4n) Rabbage
RRRRRRRRR RRRRRRRRR CCCCCCCCC
CCCccCccccC RRRRRRRRR CCCCCCCCC

The Formation Of A Fertile Tetraploid Rabbage
R = radish chromosome C = cabbage chromosome

(Rabano x Col) + Poliploidizacion

Raphanus sativus



Unravelling angiosperm genome
evolution by phylogenetic analysis
of chromosomal duplication events

John E. Bowers*, Brad A. Chapman*, Junkang Rong

BLAST & Andrew H. Paterson
against
databaEEE NATURE | VOL 422 | 27 MARCH 2003 | www.nature.com/nature

Outgroup  Organism

Duplicated pair database database
of proteins l
{' Best homologue
[
I

=- ||

Protein alignment and Outgroup Organism
phylogenetic analysis

ﬂ

Two possible results

HE B EO H B EO
Foreign gene “external”.  Foreign gene “internal™:
Duplicated pair more More similar to one duplicate
similar to each other. than the duplicates are
Duplication post-dates to each other.
divergence. Duplication precedes divergence.

Fy
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Pomoideae
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Salicaceae

Brassica WG@D

WGT

F=====

0 Ks peak

5x WGM

000

ates

(2019) 20:38

httpsy//doi.org/10.1186/513059-019-1650-2

Open Access
e
WGT

.
1%

Qiao et al. Genome Biology

Crucifers a WGD Solanaceae Cotton
ol

Shaoling Zhang

1
'

Ion In recurring

Runze Wang

l

1
Fabaceae WGD

Leiting Li

1
'

Kaijie Qi

1
'

Hao Yin
Poaceae p WGD
e emmeeeee ]

-1
'

Qionghou Li

and Andrew H. Paterson””
j Cucurbitaceae

1
'

polyploidization-diploidization cycles in

Gene duplication and evolut
plants

RESEARCH
Xin Qiao

Core-eudicot y WGT

P. bretschneideri
P. communis

M. domestica

P. trichocarpa
P. euphratica

8. suchowensis
L alabamica

B. oleracea

G. hirsutum-D

G. raimondii

G. hirsutum-A

G. barbadense-D
G. barbadensa-A
P_ axillaris
P_inflata

5. luberosum

C_ annuum-Wild
S. pennellii

C. annuum-Zunla
8. lycopersicum
3. pimpinellifelium
C. annuum-CM33:
E. salsugineum
T. parvula

A lyrata

A thaliana

C_ grandiflora

T. arvense

S.irio

C_ rubella

A. alpina

A. arabicum
C_cajan

P vulgaris

Y. angularis

A ipaensis

M. truncatula

A_ duranensis

V. radiata

C._ arietinum-Desi
C._ arigtinum-Kabu
T. pratense

0. glaberrima

O. nivara

0. meridionalis
0. sativa-japonica
Q. barthii

8. italica-Yugui
5. italica-Zhang gL
0. rufipogon

0. glurnaepatula
Q. punctala

0. sativa-indica
B. distachyon

Q. brachyantha
5. bicolor

T. urartu

O. thomasum

L perrieri

C. sativus
C_mela

C._ lanatus

W_ vinifera

F. persica

F. mume

M. aleifera

T. cacac-Matina
Z_ jujuba

T. cacao-Criallo
C_ clementina

C. sinensis

M. notabilis

F. vesca

R- communis

C. papaya

R. oceidentalis
C_ canefora

B. vulgaris
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ROAD MAP FOR

WHEAT

Ordered saquence will
sp=sad ressanch pp 635, S61, & 562

The transcriptional landscape of polyploid wheat

R. H. Ramirez-Gonzilez':", P. Borrill'"*, D. Lang?, §. A. Harrington', J. Brinton', L. Venturini®, M. Davey*, J. Jacobs®, F. van...

+ See all authors and affiliations

Science 17 Aug 2018:
Vol. 361, Issue 6403, eaar6089
DOI: 10.1126/science.aar6089



;. Trftfﬁumzmo?zcoccum Aegilops sp. 2n=14
f | ; lri , n=
i | 1 II:I \ /

Hibrido interespecifico
2n=n1+nz2=14
Trigo Duro 2n=28 Aegilops squarrosa
2n=14

ABD Hibrido interespecifico
2n=n1+nz2+ns=21
Trigos Harineros
(hexaploides)

Triticum aestivum ssp. spelta
Triticum aestivum ssp. aestivum
Triticum aestivum ssp. vavilovii



Table 5.1 Economically important polyploids

Taxa Natural/synthetic Ploidy auto/allo
Wheal (Triticum aestivam) Synthetic 6X: Allopolyploid
Maize (Lea mays) Synthelic AX: Autopolyploid
Oals (Avena saliva) Natural 6X: Allopolyploid
Alfalfa (Medicago sativa) MNatural ~4X: Autopolyploid
Sugarcane (Saccharum officinale) Natural BX: Autopolyploid
Potato ( Solanum tuberosum) MNatural 4X: Autopolyploid
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Plum ( Prunus domestica) Natural 6X: Allotetraploid
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