Diversidad e interactomica de
microbiota bacteriana en una
cronosecuencia de recuperacion
de bosques tropicales.
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Deforestacion
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:De que tamano es el problema?

2010: 11.2 MHa
2020: 9.2 Mha

Pérdida: 2 MHa

FOREST

https://www.globalforéstwateh.org/



uanto son 2 millones de hectareas?
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:Que se pierde? Servicios ambientales
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:Que se pierde? Servicios ambientales
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Regeneracion en cronosecuencia
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Dificultad para regeneracion




.Y lo que no vemos? El suelo sustenta la vida
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Las redes troficas dependen del suelo
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Diversidad bacteriana en Calakmul, Campeche
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Abstract

Bacterial communities have been identified as functional key members in soil ecology. A deep relation with these communi-
ties maintains forest coverture. Trees harbor particular bacteriomes in the rhizosphere, endosphere, or phyllosphere, different
from bulk-soil representatives. Moreover, the plant microbiome appears to be specific for the plant-hosting species, varies
through season, and responsive to several environmental factors. This work reports the changes in bacterial communities
associated with dominant pioneer trees [ Tabebuia rosea and Handroanthus chrysanthas [(Bignoniaceas)] during tropical
forest recovery chronosequence in the Mayan forest in Campeche, Mexico. Massive |65 sequencing approach keads to iden-
tifying phyloty pes associaed with rhizosphere, bulk- soil, or recovery stage. Lotka—Volterra interactome modeling suggests
the presence of putative regulatory roles of some phylotypes over the rest of the community. Our results may indicate that
bacterial communitics associated with pioneer trees may establish more complex regulatory networks than those found in
bulk-soil. Moreover, modeled regulatory networks predicted from rhizosphere samples resulied in a higher number of nodes

and interactions than those found in the analy sis of bulk-soil samples.

Introduction

The Mayan forest. including the Calakmul Biosphere

Reserve (CBR ), which is one of the largest protected area of

tropical forests in Mexico and Central America, has recently
been affected by different anthropogenic activities such as
urbanization, agriculture, and pasture: land expansion [1].
The loss of vegetal coverture caused by anthropogenic or
natural disturbances affects not only macroorganisms but
also soil microbes. A recent meta-analysis shows how defor-
estation and land use changes in tropical foresis are consist-
ently followed by shifts in bacterial communities [2], which
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alter the abundance of some bacterial groups with crucial
functional roles in biogeochemical processes such as car-
bon allocation, nitrogen fixation, and mineral solubilization
[2-5]. Previous studies in the CBR. demonstrated how loss
of the vegetal coverture alters carbon and nutrient flows,
driving important shifts during tropical forest recovery [6,
7]. As tree-associaied microbes appear to participate in a
large number of processes that affiect plant development [8,
9]. such as seedling survival [10], individual performance,
and ecosystem functionality [11]. the recovery of impacted
landscapes is expecied to be accompanied by regeneration of
functional microbial communities [12]. Microbiome mecov-
ery in perturbed ccosystems may be a result of mutual and
complex interactions between plants and microbial commu-
nities in different successional phases. Emerging evidence
has suggested that soil microbiome richness and diversity
may be strongly regulated by the host tree [ 13, 14], including
the associated seed-bome microbiome [15]. Momover, some
evidence underlines the particular influence of the micrabi-
ome assoviated with dominant tree species [ 16].

In the Mayan forest, two closely related dominant trees
species belonging to the Bignoniaceae family, Handroan-
thus chrysanthus Jacq. (previously Tabebuia chrysantha,
Jack) and Tabebuia rosea (Bertol) Bertero ex A, M., are

) Springer



Seleccion de sitios de muestreo en cronosecuencia
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Distintas herramientas de analisis

Dependientes de cultivo Independientes de cultivo




forestal modelo

Especie

ADN ambiental

Guayacan
Handroanthus chrysanthus

Suelo



Secuenciacion masiva de amplicones
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Asignacion taxonomica
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high quality ribosomal RNA databases
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Alineacion multiple de secuencias
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1. NC 000915-H.pylon 26695 CGCTAAGAGATCAGCCT A AGAGGOGTGAACSG =" = "AAAGAGCG AG G T T CTCCAACATTAC-TGACSCCTGATTGAGE
2. Strain 12-Sudan Ct‘-CTAnhA-inTCﬁSCC'A GGGTGAACGG AAAGAGCG TAGG CTEGAACATTAC-TCACCCTEATTG c

3. Stran 17-Sudan .':'C"""*-'-*-" A GEGGTGAACES AAAGAGCS : TAGG CTGGAACATTACHITGACGCETGATTGC
4. Strain 21-Sudan CGCTAAGAG a G GTOAACGS AAAGAGCGYEGTAGSG CTeaGAACATTACEBTGACGCTGATTGCH
5. Strain 23-Sudan GCTAAGAG a GAGAGG GAACGG AAAGAGCOLEGTAGE CTGGAACATTAC TGACGCTGATTGCGC
6. Strawn 39-Sudan GCTAAGAG TA sccreasacacTBaacao AAAGAGC GTAGG cCTeGAaACATTACEBTGACGCTGATTGCH
7. Strain 40-Sudan GETAAGAG . SGCCTOAGAGOGGTOAACTSS AAAGAGCSCGTAGSGS CTSGAACATTAC TGACGCTGATTEGCGC
B. Strain 44-Sudan GCTAASAS a CCCTCACAGGGTCAACGG aaacacllccsTace CTEGAACATTAC-TGACGCTGSGATTGSCGC
9. Stran 46-Sudan CCCTAASAGATCASCCTA CCCTCAGAGCGGTCAACGSS AAAGCACCGCSTAGG CTeGOAACATTACEB TG ACGCTGATTGECGC
10, Strawn 47-Sudan CGCTAASAGATCAGCCTA CGCCTGAGAGGGTSAACGG AAAGAGCGCOCOTAGS CTGGAACATTAC - TGALCGCTGATTYTGCGCC
11. Stram 59-Sudan CSCT SAGATCAGCCCTA CGCCTOAGAGOGSTSAACG G AAASAGCSGCESTAGS cTecAACATTAC B TGACGECETGATTGCGC
12. Strmin 101-Sudan ICSCTAASAGATCAGCCT A GCCTOGAGAGGOGTGAACGDT AAAGAGCGCGTAGS cTlocaraacAaTTACEBTGACGECTGATTGEGE
13. Strain 102-Sudan ICGCTAAGAGATCAGSCCT A GCCTGAGAGGGTGAACSG AAAGAGCGCGTAGS CHOGGAACATTACEBTOACGCTGATTGCGC
14, NR 114587-Canada ICGCTAAGAGATCAGCCET A GCCTOAGAGCGGTGAACSS AAAGAGCSCGTASG GGAACATTAC -MGACGCTGATTGCGC
15. MNS88191-Iraq ICECTAAGAGATCAGCCTA GCCTGAGAGOGTGAACGG AAAMGAGSCGCCGTAGS TGGAACATTAC-FTGACGCTGSATTGCESC
16, MNIZEE91-Tndwa CEGCTAAGAGATCAGCCET A GECTEGAGAGGGTYGAACGS AAAGAGCOGCSTAGG CTEGGAACATTAC - GACGCECTEGATTGCG

17. KFI97893-Hungary cactTascaclilicacccTa GCCTGAGAGSSGTGAACGS AAAGAGCSCCTAGS cTacaacaTTacBTcAaCGCTGATTGC
18, KFI9TA92-Hungary CGCTAAGAGATCAGCCT A GCCTGACAGOOTGAACGS AAAGAGCGCGTAGS ceTecAaAacaTTAacEHTIcACcCScTGaATTGCHE
19, KCI11707-USA CGCTAAGAGATCAGECT A GCCTGAGAGGOTGARCGS AAAGAGCGCGTAGS CTGGAACATTAC-NGACGCTGATTGCGCE
20, IXASS160-Egype CECTAAGAGATCAGCCTA GCCTGASAGEGYGAACSG AAAGCAGCSCGTAGG CTCOAACATTAC - NGACGCTGATTGCGC
2i. MMOSE432 - VenaTuels CEGCTAAGAGATCAGCCT A SGCCTOAGAGGOGTGAACSO AAAMAGAGCGCGTAGS CTGG AACATTAC - TIGACGC TGATTGCGC
22. P)7B864L-UK CEGCTAAGAGATCAGCCTA GSCCTOACAGCOGTOAACSS AAAGCAGCSECGTAGS CTGCAACATTAC-TIGACGCECTOATTGOSC
23, DQASE0S-Venervels CGCTAAGAGATCAGCCT A GCCTOAGAGGGTGAACOG AAAG GEGTAG cTHcAaacATTAC - TEACGETGATYGEGE
24. DQ202375-Bangladesh CECTAASAGSATCAGCCT A GCCTCACAGOGGTYGAACOD AaAc GCGTaA CTEGGAACATTAC-TGACGCTGATTGCGC
25, CPO3A071-China CGECTAAGAGATCAGCCT A GCCTOAGAGGGTGAACSGS AAAG SceTaASNG CTEGGAACATTAC - TR ACGCTGATTGECEGC
26. CPO3IIT-Germany CECTAAGAGATCAGCCT A GCCTGAGAGGGTGAACGO AAAG SCGT GG CETGGAACATTAC - TGACGETGATTGEGC
27, CPOL11483-Austria CSCTAAGAGATECAGELTA GCETGANAGGG TS LACGG AAAG GCETYAGS CTGGAACATTAC-TAACGCTGATTGCGC
28. CPOO5491-Malaysia CGCTAASAGATCAGCCTA CCCTEAGAGGGTGAACGS AAAG SCGA AGG CTGGAACATTAC-THQACGCTGATTGCGC
9. CPO02336-South Afnca CECTAACSAGATCAGCCET A CGCCTOASAGGGTSAACGS AAAG GEATAGE CTGGAACATTAC-TGACGCTGATTGCGC
30. AYSS3588-Brand CGCTAAGAGATCAGCCT A GCCTOAGAGOOTOAACGG AAAG G TAGG CTGGAACATTAC =7 ACGCTOGQATTGCGC
31. APDITEII-Japan CGCTAAGAGATCAGCETA GCCTGAGAGGOGTGAACGG AAAG TAGG CTGCAACATTAC-TOlACGCTCATTGOG O
32. APO14711-Tadwan CGCTAAGAGATCAGCCTA GCCTOGAGASSGTGAACGS AAAG TAGS CTCGGAACATTAC - TCREGCTOGATTGCGCE
33, AF535198-USa CGCTAASAGATCASCCTA CCCTCAGCACSGCGTYCAACGS AAAG TAGS ctTBcaacarrTac TG CGCTGATTGCSEC
34, AFS12907-The Metherlands CECTAASAGCATCAGCCTA GCCTCAGAGCGG TS AACGS AAADGA TAGG CTGGAACATTAC - TG ACGCTYTGATYIGCGC
35, AF142505-France CECTAASAGATECAGCET A GCCTGAGAGGGTGAACSG AAAGA TAGG CTGGCAACATTAC-TC ACGCTCATTGES
o O T o = BN Bled bbb b bbb N
MlecTaacac aATcAaGC S ERWEET SRR N GG AACAT TACEK TG ACGC
10 440 4



Diversidad y abundancia relativa de bacterias
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Comparacion de muestras (Heatmap)
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Elucidacion de redes ecologicas
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Cambios en los roles ecologicos
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Redes de interaccion

10 anos




Conclusiones

e Existen diferencias significativas en la diversidad de bacterias a lo largo de la
cronosecuencia y entre suelo y rizosfera.

e Seidentificaron filotipos minoritarios exclusivos de momentos en la
cronosecuencia y microambiente (suelo o rizésfera).

e Las interacciones ecologicas modeladas sugieren papeles distintos para los
filotipos encontrados, jugando algunos de estos papeles regulatorios mas
importantes.
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