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Description of WP 4

Diagnostic and training hubs (DTH) will be established

at PIs in partner countries and equipped with additional

equipment in order to serve as the future regional

centers of excellence in the selected specific fields.
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Networking to Improve Diagnostic Efficiency  
(MODEL)

• Organized system of 
laboratories and 
personnel communicating 
with one another and 
working together

• Hierarchical structure

• Example: U.S. National 
Plant Diagnostic Network

Central Laboratory

Regional “hub” labs 

“Spoke” or “node” labs

Communication with first responders: 

Farm agents, farmers, consultants, etc.



Objectives

• To develop the selection criteria and identify the
excellence of scientific groups within the PIs from partner
countries

• To upgrade existing facilities in service of PhD students’,
staff and professionals’ needs

• To establish diagnostic and training hubs with high
expertise in particular fields available to serve as regional
centers for education and spreading knowledge

Co-funded by the European Union



Introduction 
Healthy Plants = Healthy World

• Plant disease diagnostics has been called art and science.

• Establishment of Diagnostic and Training Hubs (DTH) is one
of the priority tasks of the international network of universities
including researchers and doctoral students in plant health.

• The core of DTHs is the plant protection laboratories, which are
already equipped with infrastructure suitable for the identification
of plant pathogens/pests by advanced molecular methods, in the
framework Erasmus+ CBHE - HarISA project.



The goal of the DTH: 

• to harmonize protocols (Standard Operating Procedures), 

• conduct training programs, 

• introduce distance diagnostic and 

• data management web portal. 



Material and methods

• Establishment of a network of diagnostic laboratories of partner universities in

ERASMUS PLUS CBHE.

• Identified Capacity Development (Inventory of existing equipment and

purchase of new equipment).

• Inter-calibrations between laboratories and proficiency tests that are

mandatory in accreditations, especially with PCR, Real - Time PCR & LAMP, etc.

• Carrying out joint diagnoses and publication with harmonize protocols.

• Mutual cooperation agreement between laboratories as a HarISA product

• Preparation of training program for Ph.D. Students and young researches.

• Expanding the network with partners interested in cooperation.



Preliminary 

Results



Establishment of a network of diagnostic laboratories.

Diagnosis Training Hubs

This network is led by the Agricultural University of Tirana (AUT) and 
supported by universities of EU countries.

1a. Agricultural University Tirana (AUT)    

1b. University F.S. Noli Korce (UNKO)

2a. University of Sarajevo (UNSA)

2b. University of Mostar (SVEMO)

3a. University of Belgrade (UB)

3b. University of Novi Sad (UNS)

4. Biotechnical University of Montenegro (UOM)



Identified Capacity Development 

➢ Equipment

➢ Access to biotech materials and supplies

➢Updated pest lists

➢ Access to library/reference materials

➢Diagnostics standardization across labs (SOPs)



New equipment



Standard Operating Procedures

➢ Background

➢ Sampling

➢ Symptoms & Signs

➢ Media recipes

➢ Morphological caracterisation

➢ Serological & Biochemical tests

➢ DNA/RNA extraction

➢ PCR protocols & identification

➢ Sequencing & Phylogenetic analysis

➢ Widely tested and validated

http://www.sun.ac.za/english/faculty/agri/plant-pathology/ac4tr4/Documents/Revised%20SOP_Panama_IPDN.pdf

http://www.sun.ac.za/english/faculty/agri/plant-pathology/ac4tr4/Documents/Revised%20SOP_Panama_IPDN.pdf


DNA extraction or 
ELISA/LAMP sap preparation

Liquid-nitrogen

+ 5-8 ml 
buffer (1:10)

1 ml crude sap

Process 100 mg

0.5-0.8 gr inde te mostres perfaqesuese

Sampling preparation for ELISA, DTBIA, PCR and 
LAMP
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1. External lesions and/or slight internal rot

2. Severe and liquid rot

Sterilization by spraying

a 70-90% ethanol

solution followed by air-

drying in sterile

conditions

Small tissue portions plated

on semi-selective Potato

Dextrose Agar (PDA)

amended with ampicillin

and streptomycin (250

mg/L each)

ISOLATION PROCEDURES

Surface sterilization by

NaOCl (2%) for 2 min,

rinsed for 1 min by sterile

distilled water and air-

dried in sterile conditions

(Mincuzzi et al., 2020; Garganese et al., 2016)







BLAST sequence analysis (accession KY751715) at GenBank revealed 99% 

similarity with P. capsici AJ854285.



BLAST sequence analysis (accession KY751715) at 

GenBank revealed 99% similarity with P. capsici AJ854285.



Inter-calibrations between 
laboratories and proficiency tests

• 1st international external quality assessment studies for laboratory 
diagnosis of Xylella fastidiosa. (35 Laboratories).

• Intercalibrations have been performed between AUT and the 
University of Bari and CIHEAM for some plant pathogens. 
(Colletotricum gloesporoides, Rhizopus arizus, Alternaria alternata,
etc.

• Intercalibrations with the University of Catania for Colletotricum
gloesporoides in citrus.

• Intercalibrations with the Agricultural University of Athens for 
Colletotricum acutatum in olives.







test performance study



Validation data are available on EPPO validation 

database! http://dc.eppo.int/validationlist.php

http://dc.eppo.int/validationlist.php






Polymerase Chain Reaction

Minsavage 1994 







Kit and device icgene



Extraction Strip

Primer MIX Strip

Budge Xylella screen glow & FD

LAMP MIX

Mineral oil 

Positive control

Negative control

RT LAMP kit



Real time LAMP  
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- Sensitive, less time-consuming than conventional PCR, do not require skilled operators.

-Reaction occurs at isothermal conditions (65 °C), using one enzyme Bst DNA polymerase.

-Possible on-field application in a simple heat-block.

Examples of LAMP application in Plant pathology 

Disease Pathogen References

Tomato and potato late blight Phytophthora infestans Hansen et al., 2016

Fusarium wilt of chickpea Fusarium oxysporum f.sp. ciceris Ghosh et al., 2015

Grapevine yellow Flavescence dorée Kogovšek et al. (2015)

Grape powdery Mildew Erysiphe necator Thiessen et al., 2013

Fire blight Erwinia amylovora

Temple and Johnson, 2011; 

Bühlmann et al., 2012; Moradi

et al., 2012

Citrus Bacterial Canker Xanthomonas spp. Rigano et al., 2010

Grey Mould Botrytis cinerea Tomlinson et al., 2010

Pierce’s disease, citrus veinal 

chlorosis, almond leaf scorch, 

Olive Quick Decline               

Xylella fastidiosa
Harper et al., 2010

Yaseen et al., 2015

(http://www.eiken.co.jp/en/)

➢ Bacteria

➢ Viruses

➢ Fungi

➢ Protista

➢ Worms                                          

https://onlinelibrary.wiley.com/doi/full/10.1111/epp.12280#epp12280-bib-0015


Carrying out joint diagnoses and 
publication with harmonize 

protocols













Results “on going study”

POMEGRANATE STRAINS

10

3

6

alternaria tenuissima limoniasperae
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Results “on going study”

CITRUS STRAINS

f. sp. citri

11

1

1

alternaria tenuissima limoniasperae
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Detection of key genes of 

biosynthesis of secondary 

metabolites

Mycotoxins AOH/AME

pksI

Phytotoxins ACT & 

ACR

actt1-2 & acrt1-2
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Results “on going study”



PRESENCE OF PKSI GENE

Results “on going study”
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Preliminary results of DTHs

Sequencing and registration in repositories of economically relevant 
pathogens, some of them: 

• Colletotricum gloeosporioides in citrus and pomegranate,

• Phytophthora nicotianae and P. citrophthora in citrus,

• Colletotricum acutatum in olive, 

• Phytophthora capsici in cucumber, etc. 

• More than 70 sequences were registered in GenBank. 

• 32 strains of Alternaria alternata are already submitted in ncbi

• These pathogens are stored in standard cultural collections at the AUT 
and in partner universities. 



Mutual cooperation agreement 
between laboratories as a HarISA product
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Preparation of training program for 
Ph.D. Students and young researches. 



Expanding the network with 

partners interested in cooperation. 

• Dept. Agriculture, Food and Environment, University of Catania 

(ERASMUS ICM)

• CIHEAM, Bari (Master thesis supervisor)

• Plant Pathology Lab, Faculty of Agriculture, Forestry and Natural 

Environment, Aristotle University of Thessaloniki (ERASMUS ICM applic.)

• University of the West of Scotland – (ERASMUS ICM)

• CNR – Bari Italy (Bilateral Project)



Projects that support DTH

• Horizon Europe – focus for all researchers

• ERASMUS PLUS CBHE & ICM

• Jean Monnet (Module, chair, network, excellence center)

• COST Action (excellent networks, COST Inclusiveness Target 

Countries (ITCs)

• Maria Sklodowska Curie – Ph.D. students

• National and Bilateral projects – Ph.D. students
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