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Re-classification of Fusarium species by taxonomy and
phylogeny molecular using micro-sequences of DNA of
orthologous genes.
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The plant pathologist and mycologist are confronted continually with the
problem of identifying the widely distributed members of the genus
Fusarium, so frequently associated with the disorders of plants.

The Species Concept in Fusarium with Reference to Section Martiella : W. C. Snyder
and H. N. Hansen. American Journal of Botany, Vol. 28, No. 9 (Nov., 1941), pp. 738-742
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v Some of History

 1809: Link create the genus Fusarium

 1910: Appel and Wollenweber grouped all the perfect fungi in the family
Tuberculariacea, macroconidia with the croissant shape

 1935: 16 sections and 65 species (Wollenweber and Reinking)
 1940: only 10 species (Snyder and Hansen)

e 1971: C. Booth recognize 44 species

1982 Gerlach and Niremberg recognize 73 species and 23 varieties
e 1983: Nelson & et.al. only 30 species

e 2006: Leslie and Summerell recognize 70 species

e 2011: Watanabe more than 1000 species

e 2017:1200 species




5 sections

Phylogeny of Some Fusarium Species, as Determined by Large-Subunit rRNA
Sequence Comparison’. Jacques Guadet, Jacqueline J & Jean Francois Lafay, and

Yves Brygoo. Mol. Biol. Evol. 6(3):227-242.1989.
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13 sections

*Arachnites
*Arthrosporiella
*Discolour
*Elegans
*Eupionnotes
*Gibbosum
eLateritium
Liseola
Martiella
*\Ventricosum
*Roseum
*Spicarioides
*Sporotrichiella
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Windels, C.E.1981. Phytopathology, Vol 81, No 9, 1048-1951.
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Técnicas moleculares clasicas para la diferenciacion de formas especiales de Fusarium oxysporum
Classical molecular techniques for differentiation of special forms of Fusarium oxysporium llobana Alanis-
Martinez, 2Carmen Medina-Mendoza, 1Nahum Marban-Mendoza, 2Ernestina Valadez-Moctezuma Revista
Mexicana de Micologia vol. 42: 1-7 2015
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Molecular evolution and functional divergence of tubulin superfamily in the fungal
tree of life, 2012.

Zhongtao Zhao, Huiguan Liu, Yongping Luo, Shanyue Zhou, Lin An, Chenfang
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Molecular phylogeny of the higher and lower taxonomy of the Fusarium genus and differences in the volutionary

histories of multiple genes

Maiko Watanabel*, Takahiro Yonezawa2, Ken-ichi Lee3, Susumu Kumagai3, Yoshiko Sugita-Konishil, Keiichi

Goto4 and Yukiko Hara-Kudol1l BMC Evolutionary Biology 2011, 11:322.
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F. oxysporum . verticillioides

Filgueira, J.J., Quinche, C.G., y Soto, J.C.: 2007. ¢Es el Fusarium verticillioides responsable del decaimiento de la
variedad Nelson en la Sabana de Bogota?. Asocolflores. No 69. p51-54.
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Uso de microsecuencias de genes Utiles para hacer filogenia molecular para resolver problemas de clasificacion
taxonémica en el género Fusarium. Cindy Melissa Rincdn. Universidad Nacional de Colombia. Maestria en
Microbiologia, Bogota Colombia.
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ID. No.

Fusarium anthophilum

Fusarium avenaceum
Fusarium culmorum

Fusarium equiseti

Fusarium foetens

Fusarium graminearum

Fusarium oxysporum
Fusarium proliferatum

Fusarium solani

Fusarium sp.

Fusarium sporotrichioides

Fusarium subglutinans

Fusarium verticillioides

MACROCONIDIA

Forma

delgadas, poca curvatura, pared delgada

largas y delgadas
Robusta

largas y delgadas

Falcada

delgadas, pared gruesa, longitud media

recta o levemente curvada, relativamente
delgada

delgadas, relativamente rectas, pared
delgada

relativamente anchas, rectas, gruesasy
robustas

largas y delgadas
Luna

relativamente delgadas, pared delgada

largas y delgadas

Apical

Curvada
Larga

redondeada y
roma

ahusaday
elongada

Curvada

Hoz

ahusada y curvada

Curvada

redondeaday
roma

Curvada
curvada y ahusada

Curvada

Curvada

Uso de microsecuencias de genes Utiles para hacer filogenia molecular para resolver problemas de clasificacion
taxondmica en el género Fusarium. Cindy Melissa Rincon. Universidad Nacional de Colombia. Maestria en

Microbiologia, Bogotad Colombia.

Pie
Definido

con una
muesca

no definido

Elongado

Redondeado
Definido

Definido
poco definido

Redondeado

Definido

con una
muesca

poco definido

Definido

MICROCONIDIA

Forma

piriforme, globosa, ovoide

fusoide
ausente

elipsoidal

ovoide, elipsoidal
ausente

ovoide, elipsoidal,
arrinonada
claviforme
ovoide, elipsoidal,
fusiforme
ovaladas

piriforme, elipsoidal,
ovoide

ovoide

ovaladas

Fialide

si

si

no

si

si

no

si

si

si

no

si

si

no

Clamidosporas

no

no

si

si

si

si

si

no

si

no

si

no

no
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m_: Especie Area (um) | Perimetro (um) Longitud eje mayor (um) Longitud eje menor (um)
Fusarium anthophilum 59 524 216,5 34,5
Fusarium avenaceum 156 982 329 60
Fusarium culmorum 204 953 377 69
Fusarium equiseti 96 860 277 44
Fusarium foetens 163 1216 411 51
Fusarium graminearum 184,7 970 364,7 64,7
Fusarium oxysporum 123 779,5 290,5 53,75
Fusarium proliferatum 81,3 646 272 38
Fusarium solani 109 687,5 272,5 51
Fusarium sp. 104,5 807 324 41,5

Fusarium sporotrichioides - - - -

Fusarium subglutinans 53 462,5 217 31

Fusarium verticillioides 101 911 363,5 36

Uso de microsecuencias de genes Utiles para hacer filogenia molecular para resolver problemas de clasificacion
taxonémica en el género Fusarium. Cindy Melissa Rincdn. Universidad Nacional de Colombia. Maestria en
Microbiologia, Bogotad Colombia.
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Taxon \ Character FEEEEEEESTSEL LYY
1 | *Fusanum_anthophilum tf(o(o0o(t(ty|oy|t|jojtjojtjojt1tj|ojoj1joj|1t
2 | "Fusanum_avenaceum 10|00 f|jo(t|jof(t|jof(t1 |01 (0|01 ]0|1
3 | *Fusanum_culmorum o|t1|o0(1|(O|1|OD|Y |ODO|1 |V |(OD|T|O|OD]|(T |1 ]DO
Character matrix built 4 | *Fusanum_equiseti fjojo |t (vt |0t |0t |o0oj1(o0j|j1(o|jof(1y|1i|o
with Mesquite software § | *Fusarum_foetens tjofo(t |t yjo|t ot (ofr (o1 0|0 |1y|1|0
V.2.5. 6 | *Fusarium_graminearum o|1|o0(1|(O|1|O|YT |O|1 |V |(OD|T1T|OD]|OD]|(T |1 ]O
7 | *Fusanum_oxysporum fjojo |t (1t |jof(t|ojty|oj1t(o0oj|j1(o|oif(1y|11|0
8 | "Fusanum_proliferatum f(jo(t (ot (o101t |0|1|0|0|0|0)|1]|0])0
9 | *Fusarium_solani ifjojo|t(tjo|t oot |1t |o0f(1j0o|0o|(t1(1]0
10 | *Fusanum_sp. f|jo|jof(t|tjoft1(ojojfjt(1t|jo0oj1(o0o|0j|1(1]0
11 | *Fusanum_sporotrichioides |1 |0 (O (1T (1T (O |V (O (T O |V O |1 |OD D |1 |1 ]D
12 | *Fusanium_subglutinans ifjfojo|t(t1jo|t|of(tjoj|j1t(ofojt1|o0}|(1|0]|1
13 | *Fusanum_verticillioides f|jo|j1|(o|tjofjt|(ojojoj|t1tj|joj1 (0|0 |1|D]1

Uso de microsecuencias de genes Utiles para hacer filogenia molecular para resolver problemas de clasificacion
taxonémica en el género Fusarium. Cindy Melissa Rincdn. Universidad Nacional de Colombia. Maestria en
Microbiologia, Bogota Colombia.
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CladeV
Dendrogram of the characters
matrix using Mezquite
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Uso de microsecuencias de genes Utiles para hacer filogenia molecular para resolver problemas de
clasificacion taxondmica en el género Fusarium. Cindy Melissa Rincon. Universidad Nacional de
Colombia. Maestria en Microbiologia, Bogota Colombia.
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e Whatis Fusarium?
 Are Nectria, Gibberella, and Fusarium monophyletic?
e Are the sections natural?

 Can a phylogenetic species concept (PSC) be applied, and to what extend is it
congruent with morphological and biological species concepts?

 Cansister group relationships of all taxa be resolved?

e How can the DNA database best be used to design molecular tools for the
detection, and rapid and accurate identification of all species of Fusarium?

O'Donnell, K. (1996). Progress towards a phylogenetic classification of
Fusarium. - Sydowia 48 (1): 57-70.



F. verticilliodes — Aislamiento Sopo

1£II"'.'..-(,..H-.;""“ Score E
ﬁ&mﬁﬁﬂwﬁ Sequences producing significant alignments: (Bits) Value

gi|90855308|emb|AM162679.1 | Uncultured Fusarium sp. 18S rRNA ... 0906 0.0

gi| 55793450 |gb|AY662326.1] Gibberella moniliformis strain KSU... 0906 0.0

gi|21666881|gb|AF455450.1| Gibberella sacchari isolate wb395 ... 096 0.0

gi|20531669|gb|AF502862.1| Leaf litter ascomycete strain its3... 096 0.0

gi|3320362|gb|U61688.1|FSU61688 Fusarium sp. NRRL25195 696 0.0

gi|45479262|gb|AY533376.1] Gibberella moniliformis small subu... 096 0.0

gi| 83272594 |gb|DQ297569.1] Fusarium subglutinans isolate ZMS-... 096 0.0

gi| 83272593 |gb|DQ297568.1| Fusarium subglutinans isolate ZMS-... 096 0.0

gi| 83272592 |gb|DQ297567.1] Fusarium subglutinans isolate ZMS-... 096 0.0

%~ G052 RS 1 JS gi| 83272588 |gb|DQ297563.1| Fusarium pseudonygamai isolate ZMS... 696 0.0

Lo B B B

rusarom_avenaceum_7s - NRMATRTHN ROTTRNTTHT - RorMRNTTI
rusarium cumorum (TS THEMBTRE - - - GRERTEN-C -WoohBRTTR

Fusarium_equiset_ITS ""“li-- -GETTITH-G -TooRMBTTE
Fusarium_foetens_ITS I““li GW"““ ToTRRETTE
Fusaium_graminearum 7S WNMABTAR- - -CERERTN-C -RochANTTR

rusarom_onsporum_ 7S RAMBTNT - - -CRTRATATH -FordEdTid
rusarom_proferatum 75 TMMBBTHT- - -CRTEMTATE -ForMARTTd
eusarium solani s NUMBMTRE - - -GERTRTATH Afciniliid

usarium_sporotichioides 7S MATCHTMONN - ... ... BRATT

Fusarium_subglutinans_ITS THERATHT- - -craTlTATE -ToTHBETTH
rusarium vertiioides_s WHMBMENE- - -CRERNTNTN -RorMETTl
Conss TAAACTCT- - GTTTCTATA TGTAACTTC

Consewanon




g .- :
il Genetic differences between regions of the same locus
MLIEWA GRANADS,
*|TS1_4 Fusarium graminearum
* § *|TS1_4 Fusarium avenaceum

* ITS1_4 Fusarium culmorum
0,200

d
L)

ITSF Fusarium graminearum
ﬂ * |TSF Fusarium avenaceum

< |[TSF Fusarium culmorum
0,700

. 8

Bt2 Fusarium culmorum
* Bt2 Fusarium avenaceum

Bt2 Fusarium graminearum
0,600
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Genetic variations between different FOX isolates in different farms

fislam-F.oxy-Cajica: -0.00083
fislam-F.oxy-Tocancipa: 0.00083
Aislam-F.oxy-Siberia; 0.00563

Aislam-F.ros-Chia: 0.05250
fislam-F.ros-siberia: 0.03750

Fxerticillioides-Sopo: 0.01312




DNA Micro-Sequences Obtaining

4, v 200 400
e | !

NUEVA GRANADA AFITS45 - 595
ATITS45 « 587

FAITS45 - — — + 557

R FCITS45 - - — 515
LY wonly  FEITS45 - - 570
werne A g Tanstions G FFITS45 — - — — — 535
FGITS45 - — — e Ce— — 512

Transversions Transvers ions FO'TS45 — - — — — 535
FPITS45 - 524

e C € Tommons BT 0 FSGITS45 — - — — e —— 514
(Lt e LN FSITS4S — - — - 546
e FSPITS45 - — 524
FVITS45 - — 545

Consensus
1005 T _ T ]
Conservatlog%‘é Mﬂ{mﬂ IU Iﬂl Mhﬁ lT
Partially
Conserved

Phylogenetic analysis of a gronp of species of the genus Fusarivm usimg

D™ A microsequences

I L FILGUEIRA-DUARTE (1), M. Rincon (1}

{1 Umiversidad Militar Mueva Granada, Bogota, Colombia
Phvtonatholooy 102:54 39

Calculate the Sequence variation (Sv)

Sv = GAPs (0.5) + Tv (0.375) + Ti (0.125)

(GAPs + Tv + Ti)
Tv = Transversions
r

Ti = Transitions
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Select file
Select example.fa Calculate
‘Result ——
Microsequence Initial position| Final position | Transitions | Transversions Indels Ci index
1 31 100 45 8 0 0.01760204...
2 154 166 10 10 0 0.05494505...
3 217 229 10 2 0 0.02197802...
1 235 289 274 7 0 0.01883116...
S 337 349 8 3 0 0.02335164...
6 355 383 14 8 0 0.02339901...
R ”Export = -
Ci values Micro-sequences




et 24 Fusarium species 16 Genes evaluados

ITS 18S-
ESPECIES Hogl ARP B-Tub1l CMD EFTu ITS1/2 ITS2/4 ITS4/5 |NMS=mtSSR | EF1-q rDNA COX1 b-Tub 2 H4 ASP

Fusarium cerealis

Fusarium asiaticum

Fusarium circinatun

Fusarium mangiferae

Fusarium anthophilum

Fusarium avenaceum

Fusarium culmorum

Fusarium equiseti

Fusarium foetens

Fusarium graminearum

Fusarium oxysporum

Fusarium proliferatum

Fusarium solani

Fusarium sp.

Fusarium sporotrichioide

Fusarium subglutinan

Fusarium verticillioides

Fusarium sambucinum

Fusarium fujikuroi

Fusarium venenatum

Fusarium proliferatum

Fusarium incarnatum (semitectum)

Gibberella zeae (F. graminearum)

Fusarium sacchari




Molecular Phylogenetic analysis by Maximum Likelihood method
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NUEVA GRANADA H3 amplicon
0.003
0.009
0.004 [ 0.000
0.007
0.021
0.008
0.005 5007 0.005
0.016
0.010 —
0.014 OOJ
0.029 0.064
0.029
0.027 0.015
0.014
0.020 L0025
0.073
0.016
0019
1.962 0.017 | 0.003
0.016
0.003
0.008
0024 L0022
0.000
0037
0.000
0.010 | 0.000
0.051
003 0.050
0.009
0.010 DU
0019 0021
2.092

F.asiaticum
G.zeae

F.cerealis
F.culmorum
F.graminearum
F.sambucinum
F.venenatum
F.avenaceum
F.sporotrichioides
F.equiseti
F.incarnatum
F.solani

F.fujikuroi
F.proliferatum.strain(2)
F.proliferatum
F.anthophilum
F.circinatum
F.foetens
F.Fusarium *
F.sp.

F.sacchari
F.subglutinans
F.mangiferae

F.verticillioides

H3 MicroSeq

0.000
0.021
0.000
0.010
0.000
0.000 0.010 0.000
0.000
0.000
0.020 —0'000
0.010
0.010
0.010 —0'000
0.010
0.000
0.000 0.000
0.005 0.000 0.000
0.000 0.000
0.000
0.000 L0000
0.010
0.020
0.000 0.000
0.010
0.000 L0000
0.010
0.000
0.015 0.000
0.031 0.000
0.000 0.000
0.000
0.000 L 0:000

F.anthophilum
F.circinatum

F.foetens

F.Fusarium *
F.sp.

Ferticilioides
F.equiseti
F.incarnatum
F.sacchari
F.mangiferae
F.proliferatum
F.subglutinans
F.fujikuroi
F.proliferatum.strain(2)
F.sporotrichioides
F.avenaceum
F.sambucinum
F.venenatum

F.solani

F.culmorum
F.graminearum
F.asiaticum

G.zeae

F.cerealis
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Molecular Phylogenetic analysis by Maximum Likelihood method
EF-1 H3 mtSSU ITS 2-4 MicroSeq

EF-1 H3 mtSSU ITS 2-4 amplicon

0.012
0.009
0.023
0.003
0.001
0.003 007 0.007
0.005 0.021
0.002
0.020 0.020 ﬂ
0.024
0.006
0.011
0.005
0.024 0.010
0.005
0.010
0.001 0.002 0.001
0.073
0.055
0.012
0.021
0.013
0.025
0.015
0.007 0.008
0.022 0.009 0.002
0.002
0.019 0.004
0.007
0.008
0.001
0.002
0.001 L0001

F.verticillioides
F.sp.
F.anthophilum
F.circinatum
F.sacchari
F.foetens
F.oxysporum
F.mangiferae
F.subglutinans
F.fujikuroi

F.proliferatum

*

*

F.proliferatum.strain2

F.solani
F.avenaceum
F.equiseti

F.incarnatum

F.sporotrichioides

F.sambucinum
F.venenatum
F.culmorum
F.cerealis
F.graminearum
F.asiaticum

G.zeae

0.055

0.036

0.013

0.004

0.009

0.011

0.021

0.087

0.010

0.007

0.016

0.000

0.022
0.115

0.004

0.008

0.014

0.010

0.072

0.003

0.001

0.010

0.000

0.005

0.000

0.061

0.006

0.007

0.036

0.049

0.019

0.084

0.010

0.008

0.034

0.003

0.003

0.023

0.018

0.000

0.037

0.000

0.000

0.000

0.000

0.000

F.foetens
F.oxysporum %
F.verticillioides k
F.sacchari
F.anthophilum
F.circinatum
F.mangiferae

F.sp.

F.subglutinans
F.fujikuroi
F.proliferatum
F.proliferatum.strain2
F.avenaceum
F.solani
F.sporotrichioides
F.equiseti
F.incarnatum
F.sambucinum
F.venenatum
F.culmorum
F.asiaticum
F.cerealis
F.graminearum

G.zeae



=

Muirax
INUEWA GRAMAD,

Bt1a/Bt1b

Ahy-FuF/AHyFuR
EF-1H/EF-2T
H3-1a/H3-1b
H4-1a/H4-1b

ITS FUR/ITS FuF
ITS-1/ITS-2
ITS-1/ITS-4
ITS-4/ITS-5

Advances in Computational Biology
Advances in Inteligent Systems and Computing Volume 232, 2014, pp 97-102

“Head to Tail” Tool Analysis through
ClustalW Alignment Algorithms and
Construction of Distance Method
Neighbor-Joining Trees Based on Genus
Fusarium Genomic Distances

Juan David Henao, S. Melissa Rincdn, D. Juan Jose Filgueira

C Bt1a/Bt1b

Ahy-FuF/AHyFuR
EF-1H/EF-2T
H3-1a/H3-1b
H4-1a/H4-1b

ITS FUR/ITS FuF
ITS-1/ITS-2
ITS-1/1TS-4
ITS-4/ITS-5

) F_culmorum

0 F_graminearum

—F _equiseti
60 100 Fs

orotrichioides

Fsutiglitinans
Fverielllioldss

———F foetens

——F _oxysporum
f_proliferatum

aVENaes UM

Fvanlellliordes
it

Fsubglutinans

F-prolitaratum

FAVENAcAUN

F_graminearum
63

F_culmorum

F_sporotrichioides
| F_equisti
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N Neighbour-joining Distance Matrices
MUIEVA GRANADA
Monogen
Especies Especies
Genes | Amplicones EF-1 H3 ITS mtSSU | Promedio Genes | MicroSeq EF-1 H3 ITS mtSSU | Promedio
Ver/Foe 0,026 3,838 0,000 0,006 0,967 Ver/Foe 0,018 0,040 0,000 0,021 0,020
Ver/Oxy 0,032 3,838 0,004 0,006 0,970 Ver/Oxy 0,018 0,040 0,011 0,021 0,023
Foe/Oxy 0,032 0,000 0,004 0,000 0,009 Foe/Oxy 0,018 0,000 0,011 0,000 0,007
Pro/Strain 0,005 0,035 0,000 0,006 0,012 Pro/Strain 0,000 0,000 0,000 0,021 0,005
Pro/Fuji 0,018 0,049 0,000 0,008 0,019 Pro/Fuji 0,009 0,000 0,000 0,029 0,009
Strain/Fuji 0,018 0,019 0,000 0,002 0,010 Strain/Fuji 0,009 0,000 0,000 0,007 0,004
Sacha/Mang 0,026 0,069 0,312 0,002 0,102 Sacha/Mang 0,037 0,010 1,144 0,014 0,301
Poligen
Especies Especies
Genes | Amplicones | EF-1+H3 EF+H3+mtSSU EF+H3+mtSSU+ITS Promedios Genes MicroSeq EF-1+H3 EF+H3+mtSSU EF+H3+mtSSU+ITS |Promedios
Ver/Foe 0,018 0,045 0,036 0,033 Ver/Foe 0,018 0,043 0,032 0,031
Ver/Oxy 0,073 0,047 0,040 0,053 Ver/Oxy 0,014 0,043 0,032 0,030
Foe/Oxy 0,014 0,009 0,009 0,011 Foe/Oxy 0,043 0,014 0,018 0,025
Pro/Strain 0,010 0,009 0,006 0,009 Pro/Strain 0,000 0,000 0,000 0,000
Pro/Fuji 0,022 0,019 0,012 0,017 Pro/Fuiji 0,007 0,007 0,004 0,006
Strain/Fuji 0,016 0,012 0,009 0,013 Strain/Fuji 0,007 0,007 0,004 0,005
Sacha/Mang 0,050 0,032 0,051 0,044 Sacha/Mang| 0,043 0,029 0,208 0,093
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EF-1

VF

0,026

0,018

VO

0,032

0,018
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0,032
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Differences in gene variability and microsequence
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Crecimiento de micelio (cm)

Crecimiento de micelio (cm)
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Efecto en el crecimiento de micelio de F. oxysporum generado por el fungicida
Prochloraz

0 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16
Tiempo (Dias)
T —_—T2 —_—T3 —T0 —_—Tc
Exponencial (T1) = ==Exponencial (T2) = ==Exponencial (T3) == -Exponencial (T0) = ==Exponencial (Tc)

Efecto en el crecimiento de micelio de F. oxysporum generado por el fungicida
Difenoconazole

17

0 1 2 3 4 5 6 7 & 9 10 M 12 13 14 15 16
Tiempo (Dias)

m™ —T2 —T3 —T0 —Tc
Exponencial (T1) == -Exponencial (T2) = =-Exponencial (T3) = = -Exponencial (T0) ===Exponencial (Tc)

17

EVALUACION DEL EFECTO DE FUNGICIDAS EN SEIS ESPECIES DE Fusarium
PATOGENOS DEL CLAVEL (Dianthus caryophyllus)

TRIANA BARROTE, Diana Lorena ; ARBELAEZ TORRES, German; FERNANDEZ DIAZ, Gina Paola;
FILGUEIRA DUARTE, Juan José
Programa Biologia Aplicada, Universidad Militar Nueva Granada — Colombia
juan.filgueira@unimilitar.edu.co

Efecto en el crecimiento de micelio de F. avenaceum
generado por diferentes fungicidas
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Promedio final del efecto causado por diferentes fungicidas en el
crecimiento de micelio de F. oxysporum
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et % incidencia Fusarium por variedad (El Aljibe)
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Variation of the incidence of different variedad

Fusarium species in different varieties

Of carnation and different farms % De Incidencia de Fusarium por Variedad (Scarlett)

70
60

50 B F. roseum

B F. oxysporum
40 OF. vetticilloides
30 A
20 -

10 A

% Incidencia

Pink Nelson Delphy Tassman Nelson

Variedad




3
&)

Busqueda de microsecuencias de ADN utiles para
hacer taxonomia y filogenia molecular en genes del
género fusarium en bases de datos bioldgicas.

Angela Maria Nifio Nova., Juan, D. Henao., Daniela Londofio.,
Adrian R. Gdmez P., Juan J. Filgueira D.,
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M Bisqueda de genes ortélogos

Biotechnology Information

3 Alineamientos de los genes ortélogos

&= | Analisis Cuantitativo de las microsecuencias

| Analisis de taxonomia molecular

4 Analisis de filogenia molecular

Orthologous
genes

Especie Total genes
Fusarlum_ oxysporum f.sp 27 348
Lycopersisi
Fusarium graminearum 14.144
Fusarium verticilloides 20.575
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Microsequences in orthologos genes

Total Promedio de | Promedio de |Promedio|Promedio de| Promedio de Longitud
Nombre : : . . . . . :
Microsecuencias | Transiciones | Transversiones | de Indels | indice Mi Microsecuencias (pb)
30S ribosomal protein S12 2 20,5 14,5 5 0,033 100,5
50S ribosomal protein L14 1 20 19 86 0,124 141
Atp-dependent RNA helicase 6 15,2 0.8 0 0.025 728
DBP4
Chorismate synthase 4 13,5 11,3 3 0,032 73,8
COP9_S|gnansome complex 3 11 77 0 0.025 56
subuni
Diphosphomevalonate 1 15 6 0 0.020 69
decarboxyla
Diphthamide biosynthesis protei 6 17,7 15 0 0,031 84,5
DNA primase small subunit 2 29,5 13 3 0,021 139,5
Ferrochelatase 2 16 4 0 0,015 73,5
Formyltetrahydrofolate deformyl 1 13 3 0 0,014 66
Histone acetyltransferase type 5 27,2 17,4 0 0,027 114
Homoisocitrate dehydrogenase 2 158,5 144,5 5 0,035 723,5
Ornithine decarboxylase 3 17,7 14 22,7 0,074 88,7
Palmitoyltransferase PFA3 4 14,3 8 1,5 0,028 65,75
Quinate dehydrogenase 4 12,5 13 0 0,030 70,25
Rhomboid protein 2 4 33,8 21,3 19 0,052 141,5
RNA exonuclease 4 4 18,5 10,3 1,5 0,029 82,25
Swrl-complex protein 5 5 20 14,8 8,4 0,045 90,8
Transcription elongation factor 6 14 4,8 2 0,022 66,5
Transcription factor IWS1 3 35,3 30,3 10 0,048 141,3
Transcription initiation factor 1 13 8,0 6 0,042 60
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Matrices of distance N-J Microsequences of orthologous genes
. N . . . Histone
Quinate Transcription Diphthamide COP9 signalosome | Atp-dependent
Ferrochelatase . . . . . . acetyltransferase
dehydrogenase | elongation factor | biosynthesis protein | complex subunit5 | RNA helicase type B
F.oxy/F.gram 0,255 0,339 0,449 0,500 0,422 0,457 0,532
F.ver/F.gram 0,300 0,364 0,457 0,565 0,530 0,530 0,604
F.ver/F.oxy 0,064 0,245 0,087 0,155 0,200 0,200 0,155

Orthologous genes, grouped in the same way to the
species

They present similar distances despite being different
genes
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Conservation map obtained for the Ribosomal 40S protein gene for 3 species of the genus
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Phylogeny using orthologous genes
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