Simposio: Tendencias de la Fitosanidad
UNIVERSIDAD AUTONOMA CHAPINGO

Cinvestav

El uso de |la Biotechologia
en la proteccion vegetal

Beatriz


https://cimav.edu.mx/2017/06/seminario-magnetita-nano-estructurada/cinvestav/

&la Molee, Medicina Omicas

m\ca Ingenieria

= / V "-_’. v":"‘i" : :'.-;",» = d _.;:.__-.' —& \OQ

e : - - r
\ Bl AT ¢ S
f, » v .
- 3 . — : o \ g~ g
- & « el : “ D S !
N 3 d . - R - " 4 l‘. - ! |
" . o : e S : : P <
y & i M 24 . .
! ) i B ot - !
. - R { ¥ |
4 > e St : : : '
F\ ) SR o L A Y
oy ™) : “ 5 : & » « O
- ) y - -
< ' \ . & * b
. - B v % : s
R~ ' . - >, .
b B i ' ‘, > A 2 3 2 -
& r
1 -
3

» \ ~In en(er[a.

& -4

Transferencia de Tecnologia —




1

@ OBJETIVE.3S sostenisLe

IGUALDAD AGUALIMPIA
DE GENERO Y SANEAMIENTO

FIN SALUD EDUCACION
DELAPOBREZA Y BIENESTAR DECALIDAD

TRABAJO DECENTE DUSTRIA 10 REDUCCION DE LAS CIUDAL PRODUCCI]
Y CRECIMIENTO NNOV! DESIGUALDADES COMUNIDAL INSUMG
ECONOMICO OSTENIBL RESPONSAE
‘ 4 /
‘I o (1
ACCION VIDA A PAZ, JUSTICIA ALIANZAS PARA
POR EL CLIMA 14 sieim . ] EINSTITUCIONES 17 oeeae @)
SOLIDAS L0S OBJETIVOS .
OBIJETIVE:S
DE DESARROLLO

SOSTENIBLE

Producido en colaboracién con TROLLBACK + COMPANY | TheGlobalGoals@trollback.com | +1.212.529.1010
Para cualquier duda sobre la utilizacién, por favor comuniquese con: dpicampaigns@un.org



Meéxico con Salud
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Enfermedades de citricos

* Leprosis / Brevipalpus spp.
* Tristeza de los citricos / Toxoptera citricida

 HLB / Diaphorina citri
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Cruz-Jaramillo et al., 2014; SENASICA. 2019. Leprosis de los citricos/
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@ Genoma de CNSV
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Cruz-Jaramillo et al., 2014.
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Filogenia de CNSV
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Los viriones estan en el citoplasma de células infectadas

Cruz-Jaramillo et al., 2014.
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@ CNSV interactua con plasmodesmos
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" Cruz-Jaramillo et al., 2014.
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@ CNSV induce la sintesis de metabolitos secundarios
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@ SENASICA monitorea al vector y plantas sintomaticas
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@ Virus de la Tristeza de los citricos
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Ramirez-Pool et al., 2021, 2022.
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@ Naranja dulce infectada con CTV en Veracruz, México.
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CTV atenuada CTV severa

Ramirez-Pool et al., 2021, 2022.
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Filogenia de aislados de CTV basados en CP

nvestav
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Expresion de genes en C. sinensis con CTV
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Ramirez-Pool et al., 2021, 2022.
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Transcritos sobreregulados en la interaccion planta-patogeno
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Presencia de los viroides Exocortis y Hop stunt
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Table 1. Number of reads of Citrus exocortis viroid and Hop stunt viroid in asymptomatic and CTV-

infected orange trees.
Condition TPM * FPKM **
Citrus exocortis viroid

Asymptomatic 1,000,000 4,528,301.89
CTV severe isolate 1,000,000 4,244,325.52

CTV mild isolate 0 0

Hop stunt viroid

Asymptomatic 1,000,000 5,813,953.49
CTV severe isolate 1,000,000 5,639,097.74

CTV mild isolate 0 0

* The normalized expression profile is shown as TPM (transcripts per million). ** FPKM: fragments per kilobases
of contigs per million mapped reads.

Asymptomatic Severe Mild

______ CTV severe CTV mild
CEVd CEvd -
HSVd HSv\d -

Ramirez-Pool et al., 2021, 2022.
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HLB

Condicion fitosanitaria en México de las detecciones de Candidatus Liberibacter asiaticus ‘?’ SENASKCA
con base en el monitoreo a nivel municipal acumulado al mes de Marzo del 2018.
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Candidatus Liberibacter asiaticus esta en tejido vacular.
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Current Opinion in Plant Biclogy

Aritua V, Achor D, Gmitter FG, Albrigo G, Wang N (2013) Transcriptional and Microscopic Analyses of Citrus Stem and Root Responses to
Candidatus Liberibacter asiaticus Infection. PLOS ONE 8(9): e73742. https://doi.org/10.1371/journal.pone.0073742

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0073742 Ruiz_Medrano et aI 2005 2009 2015
*) Vs 7 .
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@ AMPs no se detectan en el proteoma de la savia del
floema en cucurbitaceas
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Ham et al., 2011; Ruiz-Medrano et al., 2005; www.news-medical.net/
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Las proteinas supracelulares viajan a tejidos distantes a
cumplir con su funcion
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Lucas et al, 1997; Xoconostle-Cazares et al., 1999, 2002; Ruiz Medrano et al., 2000, 2005, 2010, Toscano-Morales et al., 2015.
2016, 2017; Montero-Tavera et al., 2008; Ramirez-Ortega et al., 2016, 2017.
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@CmPPlG es una proteina supracelular en la savia del floema
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@ Otras proteinas supracelulares inducen floracion
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CsPP16 mRNA se acumulan en la savia del floema
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Calderdon-Pérez et al., 2022; Jiménez-Ldpez et al., 2022.
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@ CsPP16 interactla con proteinas supracelulares
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Calderén-Pérez et al., 2022
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Proteinas antimicrobianas
hBD2, hBD2-M and Trx- h3D2-M

A) T7 promotor 18.9 kDa hBDZ in hBDZ-M in TRX'hBDZ'M in
Lac operator — " Nool $150 il CH;COOH CH;COOH CH;COOH
RBS : i
¥
hpD2 hgD2-M TRX-hgD2-M
<+ TRX-hBD2 in Tris in Tris in Tris

<«=TRX-hBD2-M igure 2. Antimicrobial activity of AMPs by the plaque diffusion method. Different volumes of the
«TRX ample of interest were deposited on each plate in triplicate at a concentration of 50 uM.

Clavibacter michiganensis michiganensis
Marcelino-Pérez et al., 2021

W +<hpD2-M
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@ Genes sintéeticos para movilizar proteinas al floema
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Ruiz-Medrano et al., 2015; Calderén-Pérez et al., 2022
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Meétodos de transformacion de citricos
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Biolistics Agrobacterium Pollen magnetofection
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FIGIE 1| Bomherrkyend sct mgemension of Of = eplants; (A O < ) Deech et ®) ?J fomcoy sl FIGURE 4 | Localized expression procedure. (A) Exposition of photosynthetic tissue by scraping made with a scalpel. (B) Soaking of a cotton swab with
for bombardment. (D,E) Callus in apical regions of the explants produced in the dark after transformation. (F) Photosynthetic somatic embryc um
dominance were produced after light exposure. Agrobacterium cutture. (C) Wrapping of plant tissue. (D) Treated plant, covered with plastic.

Guerra-Lupian et al., 2018; Conti et al, 2021; Calderdn Pérez et al., 2022
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Deteccion de transcritos en plantas
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CsPP16-AMP se acumula en tejido vascular
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Ensayos a cielo abierto en Colima
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Guerra-Lupian et al., 2017; Calderdn Pérez et al., 2022
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AMPs en nanoparticulas de quitosano
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Marcelino-Pérez et al., 2021
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ClLas content
[logg (cells/100 ng of DNA)]
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Otros Antimicrobianos mitigan HLB
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Expresion en limon persa
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Zecua-Najera, 2016, Ramirez-Ortega, 2017.
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@ La diversidad bacteriana no se afecta en citricos G
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Edicion de genes usando CRISPR-Cas9

* Traslocacion del locus CsPP16

P-CsPP16 T-CsPP16

‘ ‘ CsPP16 ‘Iinker‘ B-Defensin i ‘
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Nuevas variedades de soya
Mas lipidos o

Bradyrhizobium japonicum
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Tomate y soya con menos tricomas para reducir infestacion de mosquita blanca

Normal glabrata
| T 12 /
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‘== Reduccion de tricomas por edicion de genomas

4.6 s ‘}

Galeano, Valenzuela & Ramirez-Pool et al., 2022.
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INTRODUCCION Sintomas en planta por Tobamovirus

Tobamovirus

TMV: Moteado

Breman, 1589, Plant Pathology Circular No. 322

Alishir etal., 2011.
New Disezss Reports
(2011)23, 30.

» Tobacco mild green mosaic virus (TMGMV)
» Tobacco mosaic virus (TMV) Sehottre, 2000,
» Tomato brown rugose fruit virus (TOBRFV) i
» Tomato mosaic virus (ToMV)

» Tomato mottle mosaic virus (ToMMV)

ToBRFV, maduracién
desigual

DISTRIBUCION

* ToMV, TMV, TMGMV: ampliamente distribuidos
* ToMMV: Brasil, China, Iran, México, USA

Alishir et al., 2016.
New Disease
Reports {2016) 33, 1.

TMV Lesiones necréticas
Tayplenkov A.E, 2009. http://www.agrostiss.ru

Abultamiento

www.sader.gob.mx
WWW.senasica.gob.mx
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e Genotipos asintomaticos en chile
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Mutagénesis del receptor Tm-22
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/@ Tm-22 @ Tm- 22 (301-450)
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—— Salt bridges
Disulphide bonds

~— Hydrogen bonds

~— Non-bonded contacts

ToBRFV MP
ToBRFV MP

Rivera-Marquez et al., 2022.
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Tomates mixoploides muestran mejor fotosintesis
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Plantas de tomate mixoploides
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Analisis de transcriptoma de tomate 3-C

Cinvestav
Color Key

samples vs. features
map.matrix.log2.centered

614 overexpressed transcripts and 152 repressed.

—

Functional category

|| Protein families: genetic information process
B Lipid metabolism

| | Protein families: signaling and cellular proce
[l Carbohydrate metabolism

| | | Unclassified: metabolism

| | | Genetic Information Processing

|| Organismal Systems

' || Environmental Information Processing

] Amino acid metabolism
| Frotein families: metabolism
[ Biosynthesis of other secondary metabolites

control_3
ricot_1
TnmnOmtricot 3

Tomatecontrol_2

Heatmap of Control vs Tricot tomato plants F2
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Sobreexpresion de transcritos de sintesis de hormonas y de
respuesta de sistema inmune innato

Cinvestav PLANT HORMONE SIGNAL TRANSDUCTION
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Nuevas variedades de café por cruza asexual
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WP CAFETOS_mundonove ip Smil [A] PE-A
IR CAFETOS costa rica ip 5 mil [B] FE-4
1P CAFETOS regenerada 5 ip [C] PE-A

[P CAFETOS regenerada & ip [B] PE-4
y00 IIP' CAFETOS icatu ip 5 mil [A] PE-A
IP CAFETOS_ROBUSTZ SMIL [C] PE-A
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Edicion de genes para tolerancia a sequia
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Microbioma de Melanaphis saccharis (pulgon amarillo)
Campus experimental INIFAP Celaya

Colaboracion Dr. Bujanos
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Xoconostle-Cazares et al., 2023.



Estimacion de diversidad de
especies en M. sacchari
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Diversidad de
Wolbachia en M.
sacchaﬂs
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Figure 2. PCR detection of Wolbachia spp. in M. sacchari using
specific primers against M. sachhari genome (tpgs2) and Wolbachia
(168, ftsZ and wsp).

Host Count
Homalodisca vitripennis 864
Formica fusca 768
Proasellus ibericus 402
Wolbachia, ambiguous taxa 243
Zorotypus caudelli 58
Wolbachia uncultured 48
Wolbachia sp. PL13 30
Radopholus similis 25
* Rhinocyllus conicus 19
Wolbachia pipientis 17
Mesaphorura yosii 15
* Bangasternus orientalis 12
Pentastiridius leporinu 1
Total 2502




Wolbachia induce la partenogénesis en insectos




¢ Podriamos cambiar la microbiota
del pulgdn amarillo?




Efecto de antibioticos en hembras de M. sacchari
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Xoconostle-Cazares et al., 2023.
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Bacterias benéficas como bioinoculantes
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ldentificacion de XerIIa fastidiosa en vides
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Table 2. Allelic profile of Xylella fastidiosa isolates from Mexican vineyards®
MLST loci
Sample State ST leuA petC malF cysG holC nuoL ghT
Vid Baja California STl 1 1 1 1 1 1 1
Vid Coahuila ST1 1 1 1 1 1 1 1
Vid Querétaro NI 1 1 9* 23% 25% 1 1
NI o 44C-T 21C-A 56 G-A
NI 99T-G 53T-C 86 T-C
NI 495T-C 131 T-C
NI 134 T-C
NI 185 T-C
NI 218G- A

a MLST = multilocus sequence typing, ST = sequence type, NI = noninformative, and an asterisk (*) indicates substitutions.

Aguilar-Granados et al., 2021.



ldentificacidon de fagos liticos (control bioldgico).

* Xylella fastidiosa

. X citri e Salmonella sp

* Listeria monocytogenes

* X. campestris
* C. michiganensis

* R. solanacearum

Aguilar-Granados et al., 2022.



Bioingenieria de la produccion de

fagos liticos
Operaciones unitarias a capacidad instalada de 10 L

- Bancos de bacterias y fagos
- Fermentacion en biorreactor aerdbico
(lote alimentado, control pH, O,, temperatura)
- Centrifugacion
- Ultrafiltracion de sobrenagjmte

T
- Formulacion - e
- Conteo de UFP T o ‘! i il s Bomba KOH Recuperacion
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Bioingenieria de la produccion de

esporas de Bacillus
Operaciones unitarias a capacidad instalada de 10 L

- Banco celular
- Fermentacion en biorreactor aerdbico

(lote alimentado, control pH, O,, temperatura)
- Centrifugacion

- Secado ,
: . e o
- Formulacion - e
wrl stlu ' I 51y BombaKOH
- Conteo de esporas i o
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Bioingenieria de la produccién de lactonasa
para bloquear Quorum Sensing en bacterias

Operaciones unitarias a capacidad instalada de 10 L

Banco celular
Fermentacion en biorreactor aerdbico (lote alimentado, control pH, O,, temperatura)

Centrifugacion RITRIT
Lisis celular por sonicacion -ﬁﬁﬂ”! . T "‘T e
Purificacion de cuerpos de inclusion | ml-gj—l-—l““” Bt 1)

ore ., Bioreaction Section sw_::_-‘_‘;‘& ELF,WQ s—m—,l_‘lg%
SOIUbIIIzaCIOn de IB 'T’_I:t_;.{,,—f : Dok alion “"F“-_l:f;:m Llieraliltsation
Cromatografia de intercambio de iones  ~~ 1

Replegamiento de proteinas
Esterilizacion por filtrado
Cuantificacion de proteinas




impio

Produccion en cuarto |

NuUnez-Mufoz et al., 2021.
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e \ACUNas recombinantes de uso
pecuario

Genes sinteticos que codifican antigenos
vacunales

Botulismo - Antigenic domains of C and D toxins of Clostridium

Influenza H7N3 - Hemaglutinin and neuraminidase ID in Mexico.

Adyuvantes nuevos - Interleukins 2 and 4
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