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What is Labex ? 

The Labex – Brazilian Agricultural Research 

Corporation (Embrapa)’s Virtual Laboratory Abroad 

is an instrument of international scientific 

cooperation in strategic areas and themes  

 

The Labex seeks to reduce time and cost in the 

development of research, through the exchange of 

senior researchers with institutions of excellence 

in different countries or regions 



Knowledge Exchange 

 

Established in 1998 
Host Institution: ARS 
Partner Institutions: 

Forest Service, Texas 
A&M, Cornell 

University  
 

 

Established in 2002 
Host Institution: 

Agropolis International 
Partner Institutions: 
CIRAD, Rothamsted, 
Jülich Institute, IFR 

 

 

Established in 2009 
Host Institution: RDA 

 

Established in 
2011/2012 

Host institution: 
CAAS 

 

To be established in a 
Host Institution: 

JIRCAS 

 



Labex 

To  promote opportunities for international 

cooperation, in agricultural research of shared 

interest to the partner countries and 

organizations 



Labe USA - Areas 

 Food safety 

 Nanotechnology 

Plant & animal genetic resources 

Bioenergy  

Biotechnology (Genome Editing, RNAi topic, etc) 

Animal health 

Forestry  management 

Integrated disease & pest management 

New products  

Precision farming 

Climate changes  

Natural resources 

Bioactive compounds 

Plant Biotechnology (Drought, GWS) 

Citrus Huanglongbing 
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Production 

(103 ton) 

Produtivity 

(%) 

US$ 

Billion 

PR 11.788 10,24 4,7 

RS 28.552 28,6 11,4 

PR/RS 40.340 38,84 16,1 

Brasil 47.110 8,34 18,8 

Base Harvesting Season: 2002/2003 Source: Farias et al, 2009 





AtBBX32 in  soybean  alters transcript 

levels of the soybean clock genes GmTOC1 

and LHY-CCA1-like2  (GmLCL2). Modulation  

of  the  abundance  of circadian clock genes 

during the transition from dark to light, the 

timing of critical phases of reproductive 

development are altered.  



OPTIMAL 

FITNESS 

Environmental 

Cues 

Molecular 

Clock 

Circadian regulation 

of physiological 

processes 

Synchrony 

among plant 

processes and 

with 

environmental 

conditions 



Feedback Loops 

- At least three loops. 

- Core:  CCA1/LHY (-) and were 

recently,  TOC1 was confirmed 

as a transcriptional repressor 

that inhibits expression of 

transcription factors expressed 

in the morning. 

Red 

FR 

Blue 

photoreceptors 

Pruneda-Paz, 2010 



Investigate 

 How the soybean transcriptome is affected along the day under 

drought conditions? 

 

 How the soybean clock behaves: it resembles the A. thaliana clock 

model? 

 

 How drought affects soybean circadian clock genes? 

 

 How the time of day affects soybean drought responsive genes? 

 

 Can we identify candidate genes to design genetic engineering 

strategies to improve abiotic stress tolerance? 

 

Objectives 



 



     



Thiago Nakayama 

Juliana Marcolino Fabiana Rodrigues 

Renata Fuganti 

Alexandre Nepomuceno 

Hugo Molinari 

Patricia Abrao 

Frank Harmon 



Rodrigues, Harmon, Nepomuceno, unpublished 



(ZT0 Stress / ZT0 Control) 

Down  Up 

Glyma X Expressed at ZT0 (8am) 

under Water Deficit was up-regulated 

33.6 fold when compared to Control. 

ZT0= when light are turned on 

Source: Nepomuceno and Harmon, 2012 – ARS/USDA PGEC / Embrapa LABEX US 



Gene X Gene Y Gene Z 

Source: Nepomuceno and Harmon, 2012 – ARS/USDA PGEC / Embrapa LABEX US 
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AA at position 12-13 

16 a 20 Monomeric Repetition Domains with 32-33 AA  

TALENs = Transcription Activator-Like Effector Nucleases. 

Source: Curtin et al, 2013 

Asparagina 
Isoleucina 



Source: Nakayama et al, unplublished 

Recruit RNApol III 
Target specific 



Wild A632 toc1 mutant FH370 

Control  Control  
Water 

deficit 

(15%GH)  

Water 

deficit 

(15%GH)  



  



Dr. Patricia Abrao de Oliveira Dr. Kevin Holtman  

Wet chemistry or/and instrumental (chromatographic/spectrophotometric) methods for 

lignocellulosic biomass characterization have been used for providing quantitative information 

about the main components of the cell wall. The use of NMR to characterize cell wall has the 

advantage of providing detailed structural information that is not obtained with other methods 

and can be performed without a previous fractionation to isolate a cell wall component, which 

could change the structure of the polymer under study.  





2D HSQC NMR spectra of GM sugarcane cell walls 
Aliphatic region   

The use of NMR to characterize cell wall has 

the advantage of providing detailed structural 

information that is not obtained with other 

methods and can be performed without a 

previous fractionation to isolate a cell wall 

component, which could change the structure 

of the polymer under study.  

Dr Anthe George  
DOE-JBEI 

Joint BioEnergy Institute  

Proposal APPROVED 

CNPq Visiting Researchers special call 

2014-2016 at Embrapa Agroenergy 



Douglas F. Gomes 



X 







RNA interference (RNAi) 
 Topic Uses 

• Natural mechanism in eukaryotic cells 

(gene regulation and antiviral defense); 

• Enables silencing genes in a specific 

way (surgically) using dsRNAs. 

• Broad application: Agriculture, human 

heath, etc.. 

RNAi research at EMBRAPA: 

• Goals: 

• Pest control: insects, virus and fungi; 

• Plant trait modification. 

• Strategies: 

• Transgenic (genetic traits: target genes and regulatory elements); 

• Non-transgenic (target genes and delivery approaches). 

Dr. Eduardo Chumbinho de  Andrade 



Root delivery (dsRNA solution) – sucking insects 

Small scale: 
dsRNA screening 

“Natural system”: insect development on treated plant 



Foliar application (dsRNA solution) – chewing insects 

Water  dsRNA  

Insect 

mortality 

Leaf 

damage 

Reduced 

oviposition 



Delivery approaches 

 dsRNA nanoencapsulation: 

• Using natural, biodegradable materials; 

• Improve efficacy and longevity of dsRNA; 

 Chemical for dsRNA delivery: 

• Topical and systemic delivery of dsRNA (targeting plant and pest); 

• Improve efficacy of dsRNA; 

+ 
Sprayed 

area 

Sampled 
area 



LABEX  at  

National Center for Animal Health 
Location: National Animal Disease Center / 

NADC/USDA (United States Department of 

Agriculture)  

Ames, Iowa, USA 

Embrapa/ Labex-USA.  

Counterparts  

• Dr. Marcus Kehrli (NADC – Ames, IA) – 

General Supervision and Research 

 

• Dr. Kay Faaberg (NADC – Ames, IA) – Research 

• Dr. Amy Vincent (NADC – Ames, IA) – Research 

• Dr. Kelly Lager (NADC – Ames, IA) – Research 

• Dr. Laura Miller (NADC – Ames, IA) – Research 

Dr Janice Zanella 



Janice Ciacci-Zanella, DVM, M.Sc., PhD 

Labex-ARS, NADC Visiting Scientist from 2008 - 2010 



Labex-USA Animal Health - (2008-2010)  

• Visit of leading researchers Dr. Marcus 

Kehrli Jr. and Dr. Steven Olsen and 

counterpart researchers Amy Vincent 

and Kelly Lager of the NADC to 

Embrapa Research Units in Brazil.  

• Labex Animal Health Workshop 

 

 

 

 

 

 

 

 

• As a Labex / USA researcher, I 

continued to guide students and 

approved projects in Brazil.  

• Dozen of Graduate students 

CNPq/Labex and visiting scientists from 

Embrapa at NADC  

• Animal Health Research Portfolio that I 

was president from 2012 to 2015 was 

based on Labex. 

 

 

 



LABEX US– Plant Biotechnology  in SFO 

LABEX at 

ARS/USDA  

PGEC 

ARS USDA - Dairy Forage Research Center  

ARS USDA – Plant, Soil, Nutrition Center 

ARS USDA – Western Regional Research Center 

ARS USDA - National Center For Genetic Resources Preservation     

 

US Universities 

UC Berkley (Dr Hake/Dr Harmon) 

UC Davis (Dr Blumward) 

UC Riverside (Dr  Bailey-Serres) 

UC S.Diego (Dr Maarten Chrispeels) 

Virginia Tec (Dr Fukao) 

Cornell University (Dr. Jean Luc) 

Colorado State University (Dr John McKay/Dr 
Antunes)  

Biotech Private 
Companies 

Amyris 

Dow 

Keygene 

BGI 

Eurofins 

Biotechnology 
Public Institutes 

DOE-JGI 

DOE-JBEI 

Embrapa Units  
Soybean, M&S, R&B, Cenargen, Beef Cattle, 

Temperate Climate, Acre, Agroenergy, etc   

Brazilian 

Universities 
UFPE, UFES, UFRGS, 

UEL, UEM, UFV 

CAPES CNPq 

Technical Notes, 

Book Chapters, 

Journal Articles, 

Workshops, Courses,  

Unit Visits, 

Email, Face, Phone 

Joint Projects 



Final Thoughts – International 

Partnerships 

 - physical presence matters... 

- eye to eye conversation matters... 

- drinking a beer with your counter part makes the 

difference... 

 

- It builds up Confidence, Trust, and Friendship. 

 

- It helps new ideas to pop up, new projects to be 

designed, etc 

 

- Sinergy, joint growth and mutual gain appears. 



謝謝  
Alexandre.Nepomuceno@embrapa.br 


