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Proposal Title: Identification of seed tissues from different maternal origin of the endagenered Juniperus phoenicea turbinata for its application in the study of species expansion after a period of historial fragmentation.

Application Reference N°: 6334
1) Purpose of the visit
The aim of this visit was to genetically confirm the previous identification of seed tissues for Juniperus phoenicea turbinata (JPT). For that purpose is necessary to isolate high quality DNA susceptible to be amplified by means of PCR reaction. We intended to publish such results in techinical note and in the future use such techniches for the study of gene flow in chornically fragmented populations of JPT.  

2) Description of the work carried out during the visit
During my visit at CIBIO hosted by Cristina García I performed three main tasks:
a). Dissection of seed tissues (external seed coat, megagamethophyte and embryo) of JPT seeds. 

b). Optimization of DNA isolation and amplificaion procedures for the tree diffent rseed tissues. 

c). Genotyping of the PCR product obtained for the different seed tissues 

           a) Seed tissues dissection. 

1. Seeds were incubated overnight in TE (10mMTris, 1mM EDTA at pH=8) to allow full hydration of the tissues.

2. Pulp remains and resins fixed to the seed coat were removed with the help of 100 µL tips. 

3. Seed dissection was performed under a magnifying glass (Leica Zoom 2000, Leyca Microsystems, Germany) with the seed placed in a glass slide. A cut was performed in the longitudinal axes of the seed. The cut was deep enough to visualize the megagamethophyte but without cutting it. 

 4. When the seed was cut, the seed coat was opened with the aid of two tweezers. 

5. The megagamethophyte was pushed out of the seed coat. 

6. The internal seed coat, a thin skin, should be removed from the megagamethophyte by peeling it with the aid of sharp tweezers. To avoid invading the megagamethophyte this step should be performed after applying water to the megagamethophyte and by scraping the surface horizontally and softly until the megagamethophyte is completely peeled.
7. The megagamethophyte was cut longitudinally, very softly and avoiding cutting the embryo placed inside the megagamethophyte. 

8. The embryo was extracted from inside the megagamethophyte with the help of two tweezers. 

9. If the whole embryo was not extracted, any remain was removed from the megagamethophyte and discarded. This step is especially important to avoid contamination of the megagamethophyte with embryo tissue. 

10. Each tissue was placed in a 1.5 mL Eppendorf tube until assayed, in the tubes contained the megagamethopyte and the embryo 1 mL of TE was added.

            b) DNA isolation and amplification for the different seed tissues. 

Seed tissues were placed in 2 mL tubes with screw cap and two beads were added (3 mm beads were used for seed coats and 1 mm beads were used for the other tissues). Seed coats were homogenized by shaking in a Mixer Mill MM300 (Retsch, Germany). at 30 Hz during seven minutes and megagamethophyte and embryo tissues during one minute. We isolated the genomic DNA from each of the tissues. We followed the procedures described in the user manual of the Nucleo Spin Plant II kit (Macherey-Nagel GmbH & Co. KG, Germany) with some modifications. Buffer lyses was added according to manufacture recommendations. This lysate was incubated overnight in an orbital shaker (SI500 Stuart, UK) at 55ºC. Subsequent procedures were performed following the manufacture recommendations with the exception of the wash with PW1 that was not performed, as this wash decreases the final yield of DNA. A volume of 50 µL elution buffer previously heated at 70ºC was added to the spin column and incubated during 5 minutes previously to the final elution of DNA. 
 c) Amplification 

    -Amplification conditions: 
Uniplexed PCRs were used to obtain the multilocus genotypes from each isolated tissue (seed coat, embryo and megagametophyte. Uniplexed PCRs were performed in 10 microliters ﬁnal volume containing1μL of genomic DNA, 5 μL of Qiagen Master Mix, 2.8 μL of pure water (LiChroslov water, Merck Millipore) and forward tailed-primers fluorescently labeled with 6-FAM, NED, PET, or VIC dyes (Applied Biosystems, Foster City, CA) 0.4μM for labeled tail and reverse primer and 0.04 μM of labeled primer forward. 
    -Amplification cycling: 
 Embryos and megagamethophyte samples were incubated in a ‘touchdown’ PCR (TD 66/50) in a Bio-Rad DNA EngineR Peltier Thermal Cycler (Munich, Germany), with an initial 15 min of denaturation at 95 °C; 17 cycles at 95 °C for 30 s, annealing at 58.52 °C for 45 s (1 °C decrease in each cycle) and extension at 72 °C for 45s; 27 cycles at 95 °C for 30 s, 52 °C for 450 s and 72 °C for 450 s;and a ﬁnal extension for 10 min at 60 °C.
 Seed coats were incubated in a ‘touchdown’ PCR (TD 66/50) in a Bio-Rad DNA EngineR Peltier Thermal Cycler (Munich, Germany), in which the anneling was extended to 58.5–51.5C for 45 s (1 °C decrease in each cycle) and extension at 72 °C for 45s; 30 cycles at 95 °C for 30 s, 52 °C for 50 s and 72 °C for 50 s; and a ﬁnal extension for 10 min at 60 °C. Ampliﬁed fragments were analysed on an ABI 3130xl Genetic Analyser and sized using GeneMapper 4.0 (Applied Biosystems, Foster City, California) and LIZ 500 size standard. 
   
3) Description of the main results obtained

As a result of the short visit stay we genetically confirmed the different seed tissues origin for the JPT. Multilocus genotypes (7 microsatellite markers) for the tree different tissues (seed coat maternally inherited 2n, megagamethophyte maternally inherited n and embryo maternally-paternally inherited 2n) were obtained. 
                        DNA obtained for each seed tissue was quatifed in a Nanodrop equipment and final concentrations ranged between 7-25 micrograms/mL. We genotyped such tissues for three different seeds for three maternal trees and thereby demonstrated that this is a workable task by means of the aplication of the protocols described for seed dissecton, DNA extraction and amplification and threby these protocols are adequate to be applied in seed dispersal and gene flow studies in a non-model endagered species, the JPT. 
Additionally to the scientific results I learned  which are the basic laboratory routines to be applied for genetic studies, DNA and PCR optimization and the use of specialized software such as GeneMapper, Microcheker and open source libraries implemented in R environment to analyze genetic data. Therefore this short stay has improved my knoweldge and capabilities as a researcher. 


4) Future collaboration with host institution (if applicable)

Future collaboration between Cristina García and Gema Escribano-Ávila are currently being established. We are involved in the preparation of several proposals for post-docs calls currently open (i.e. Talentia Post-Doc and Individual Felloships from the Marie Curie-People Programme). The results obtained in this short stay are essential for the scientific objectives we intend to achieve in the proporsals we are currently working: this is -to understand how current trends of gene flow and local genetic neighbourhoods created by seed dispersers influence the recruitment patterns of JPT in the current scenario of expansion after being chronically fragmented and under future scenarios of climate change-. 
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
The results obtained during my short visit stay will sent for publitation to the international journal Applications in Plant Science as technical note entitled: "Optimized protocols to isolate high quality DNA from seed tissues and drought-driven stressed leaves in gymnosperms" coathored together by Cristina García, Gema Escribano-Ávila and other colaborators. The grant provided by the ESF is adecuately aknowledge in the manuscript which is expected to be sent for publication in coming weeks. 
6) Other comments (if any)
A change in dates of the visit, due to problems in my invoice mail delayed the dates of the ESF short stay. A change in the dates was, was authorized by ESF. Final dates were from 3rd March to 17th March instead of the initially proposed dates (10/2/2014-25/2/2014)
.

