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Diversitatea şi activitatea metabolicǎ a microbiomului peşterilor de gheaţǎ ca rǎspuns la schimbǎrile climatice şi poluarea antropicǎ (CAVICE)
RAPORT ŞTIINŢIFIC SINTETIC 
(Etapa I - 2016)
Caracterizarea diversitǎţii funcţionale a microbiomului din blocul de gheaţǎ din peştera Gheţarului Scǎrişoara în relatie cu parametrii fizicochimici şi climatici ai substratului
In vederea caracterizǎrii impactului climatic şî al poluǎrii antrpice asupra microbiomului din haboitaele glaciare din peşteri, proiectul urmareşte studiul diversitatii structurale si activitǎţii comunitatilor procariote din gheaţa de peşterǎ din Europa (Romania şi Norvegia) şi America de sud (Argentina si Chile). Obiectivele si activităţile prevazute în etapa I (Faza 2016) pentru echipa coordonatoare (IBB) a proiectului si rezultatele obţinute au cuprins:
	Obiective 2016
	Activităţi
	Rezultate

	Caracterizarea diversitatii functionale a microbiomului din blocul de gheata din pestera Ghetarului Scarisoara in relatie cu parametrii fizicochimici si climatici ai substratului


	1.1. Prelevarea probelor de gheata perena din pesteri cu gheata
	Obtinerea si conservarea probelor de gheata din diferite locatii ale pesterilor de gheata si pesteri din ghetari pentru analizele genetice, fizicochimice, izotopice si geocronologice

	
	1.2. Realizarea unei reuniuni de lucru a partenerilor consortiului CAVICE
	Stabilirea strategiei de lucru a etapei I in cadrul consortiului

	
	1.3 Secventializare si reconstituirea metagenomica a comunitatilor bacteriene din gheata perena a pesterii Ghetarul Scarisoara
	Identificarea structurii metagenomice a microcosmosului din Ghetarul Scarisoara

	
	1.4 Monitorizarea climatului din prezent in pesterile de gheata Scarisoara si Svarthamar
	Obtinerea unui model al relatiei dintre climatul exterior si cel din pesterile studiate

	
	1.5 Caracterizarea fizicochimica a substratului comunitatilor microbiene din gheata perena a Ghetarului Scarisoara
	Identificarea parametrilor fizicochimici ai sedimentelor de gheata colectate din pestera Ghetarul Scarisoara


FINALIZAREA RAPORTULUI STIINTIFIC:    5 DECEMBRIE 2016
CAVICE Synthetic Report 2016 
Institute of Biology Bucharest (IBB)
1. Field trips, workshops, conferences

· We participated to the consortium field trip to collect ice samples from the glacier cave of Viedma Glacier, Argentina, during 26 February-1 March 2016. Participants: Argentina (Dr. Maria Farias), Chile (Dr. Paris Lavin), Romania – Partner IBB (Dr. Cristina Purcarea, Dr. Aurel Persoiu, PhD student Corina Itcus), and – Partner ERIS (Dr. Alexandra Hillebrand-Voiculescu). Ice samples were collected from Viedma Glacier Cave at exposed and remote locations, and from the glacier border that forms an open cave. 

· A management workshop was held on Febrary 25, 2016, at El Chalten, Argentina, with the CAVICE participants, where was discussed the project scientific strategy.
· Three members of the IBB partners participated to 7th International Workshop on Ice Caves (IWIC VII) that was organized in Pastojna, Slovenia, during 16-22 May 2016, with an oral presentation (Dr. Aurel Persoiu) and 2 posters (Dr. Cristina Purcarea and Drd. Corina Itcus). 

· With the occasion of IWIC VII conference, a CAVICE workshop was held on 20 May, 2016 between the Norway team members (Dr. Lise Ovreas and Dr. Stein-Erik Laurizen) and the Romania IBB members mentioned above, for discussing the strategy and organization of the field trip for ice sampling collection at Svarthamar Ice Cave, Norway, in October 2016.

· Field trip Svarthamar Ice Cave, Norway – 3-9 October 2016.

IBB participants: Dr. Aurel Persoiu, Dr. Cristina Purcarea, Drd. Corina Itcus.

In partnership with the Norway team (Dr. Lise Ovreas, Dr. Stein-Erik Laurizen, Sverre Aksdal, PhD student Christos Pennos  and Hilde Rief Armo), ice samples of up to 700 years old were collected from 7 locations of Svarthamar Ice Cave, Norway for microbiological analyses, 14 ice samples for 14C dating and 432 ice samples for isotope analyes. 
2. Sampling locations in Scarisoara Ice Cave
In order to perform the metagenomic analysis of microbial community from the ice block of Scarisoara Ice Cave we used seven ice samples of different age and sediment content previously collected from the perennial ice block from the Great Hall and Little Reserve areas of the cave under aseptic conditions:
· 1-S and 1-L - Recent ice (1 year old) collected from the ice block surface in the Great Hall 

· 400-O – 400 years old ice collected from Little Reserve ice wall

· 900-O and 900-I : 900 years old ice collected from Little Reserve ice wall from organic-rich and clear ice layers
· 1500-I: 1500 years old ice – collected by vertical drilling from the Great Hall 

· 2000-I: 2000 years old ice - collected by vertical drilling from the Great Hall 


3. DNA extraction from the ice samples of Scarisoara Ice Cave. Melted ice samples at 4°C were concentrated on 0.22 mm Millipore filters and the genomic DNA was extracted using Qiagen Blood and Tissue kit and an adapted protocol with an initial lysis step by incubation with mutanolysin. DNA extraction was performed in triplicate and the concentration and purity were measured using a Qubit fluorometer.   

4. Sequencing and Metagenomics

· A first approach to investigate the diversity of microbial communities from Scarisoara Ice block used the R-project for statistical computing software based on the previously determined 16S rRNA gene sequences of 1-S/L, 400-O and 900-O/I ice samples obtained by 454 pyrosequencing. The results show the clustering of 16S OTUs for each sample, and in relation with the phylotypes of other ice layers, based on sequence similarity and attributed taxonomical categories. The relative density of total OTU from each sample showed a higher representation of 5 phylotypes common to old and recent ice layers.   
· For further determining the functional diversity of the Scarisoara Ice block microbiome, Shotgun metagenomics of all 7 ice samples (1-S/L, 400-O, 900-O/I, 1500 and 2000) was performed by Génome Québec, Montral, Canada, by Illumina HiSeq. The Shotgun DNA library was prepared for Illumina sequencing using NEB Ultra II and the Sequencing is currently under way using Illumina HiSeq 2500 PE 125bp sequencing lane.
5. Recent climate monitoring in Scarisoara Ice Cave
In April 2016, we have installed a monitoring system in Scărișoara Ice Cave, to measure air temperature and relative humidity at four stations: outside the cave, in the permanently glaciated sector (mean annual temperature < 0 °C), in the transitions zone from the glaciated to non-glaciated sector and in the non-glaciated sector (mean annual temperature > 0 °C). Further, in November 2016, we have four sensors to measure the temperature of the ice, at three depths below surface: 0.25 cm, 1 m and 5 m (previous data have shown that at depths greater than 6 m, the temperature of the ice is constant through the year). The monitoring system consists of TinyTag Plus2 dataloggers, that record air temperature and relative humidity on a hourly basis, with a precision better than 0.01 °C, and 0.1 %, for temperature and relative humidity respectively. The system will be in place for two years.

6. Physicochemical parameters of Scarisoara ice samples

Complementary physicochemical measurements to the geochemical data obtained by the ERIS partner were performed in order to determine the conductivity and pH of 1-S/L, 400-O, 900-O/I, 1500 and 2000 ice samples.  Parameters were measured immediately after ice melting at 4°C.  The pH values ranged around neutral for 1-S, 400-O, 1500 and 2000 ice samples, with slightly basic values for 1-L and 900 years old ice (pH 7.87-7.92). Meanwhile, the conductivity decreased exponentially with the ice age.
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