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Summary

The present deliverable is part of Task 3.3. It outlines the data generated by Tara Oceans, its
data management system, and the work plan to ensure access to relevant Tara-Oceans data
via Micro B3’s Information System during the lifetime of the project. The work plan was
coordinated and agreed with the executive group to Tara-Oceans and will be carried into
the Tara Oceans community. The work plan addresses three aspects of data management:
(1) Development of standard protocols and vocabularies; (2) Development of oceanographic
services; and (3) Evaluation of oceanographic services.

The Tara Oceans expedition is a unique sampling programme encompassing optical and
genomic methods to describe viruses, bacteria, archaea, protists and metazoans in their
physico-chemical environment. The goal is to generate open access datasets to be used in
probing the morphological and molecular makeup, diversity, evolution, ecology and global
impacts of plankton on the Earth system. The sampling strategy, sample/data analysis and
data management have been carefully tailored and integrated toward this overarching goal.
A key component for integration is the Tara Oceans Sample Registry that will link samples
(e.g. jars and tubes), data archived in a distributed network of databases, and metadata
about sampling and analysis methodology. This component and the manual curation of all
metadata from Tara-Oceans are under the responsibility of PANGAEA/UniHB who is also
involved in Micro B3 WPs 2-6.

Micro B3 will support the data management of Tara Oceans through an active participation
of UniHB in (1) WP4 activities towards the development of the Oceans Sampling Handbook;
(2) WP5 activities to make rapid progress with Tara-Oceans’ sample registry and to tailor its
web-service to the requirements of MB3-IS; and (3) WP6 activities to provide environmental
data management skills (Task 3.3) and propose methods to evaluate the oceanographic
services and vocabularies. How the web-service of Tara-Oceans will feed into MicroB3-IS is
to be defined in deliverable D3.3.
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Context of the deliverable

There is a recent revival of global scale expeditions to explore biodiversity in the world
oceans, using a combination of classical analysis methods and genomics. The following
examples are particularly relevant to Micro B3 since they all targeted microorganisms:
(1) the Sorcerer Il expedition (2004-2006) focused on genomic of microbial life and more
specifically prokaryotes (Gross, 2007); (2) the Malaspina expedition (2010-2011) focused on
twilight zones of the oceans; and (3) the Tara Oceans expedition (2009-2012), focused on
the photic layer of the world oceans (Karsenti et al.,, 2011). The ability to access and
integrate data generated by these expeditions is therefore an important proof of concept
for the Information System of Micro B3. In order to complement the public data on
planktonic prokaryotes from the Sorcerer Il expedition, the DOW of Micro B3 includes
resources to support the data management of the Tara Oceans expedition, which
investigated both planktonic prokaryotes and eukaryotes. The present deliverable outlines
the data generated by Tara Oceans, its data management system, and the plan to ensure
access to relevant Tara Oceans data via Micro B3’s Information System during the lifetime of
the project.

Overview of Tara Oceans Data

The Tara Oceans project was launched in September 2009 for a 3-year study of the global
ocean ecosystem aboard the ship Tara. A unique sampling programme encompassing optical
and genomic methods to describe viruses, bacteria, archaea, protists and metazoans in their
physico-chemical environment has been implemented. The goal is to generate open access
datasets to be used in probing the morphological and molecular makeup, diversity,
evolution, ecology and global impacts of plankton on the Earth system. The sampling
strategy, sample/data analysis and data management have been carefully tailored and
integrated toward this overarching goal.

Figure 1. The Tara-Oceans expedition; Red dots are stop-overs; A total of 154 stations were
sampled along the yellow path of Tara (map credits to Noan Le bescot & Fabrice
Not/EPPO/SB Roscoff/CNRS).



ot

Marine Microbial Biodiversity, Bioinformatics and Biotechnology :
Deliverable 3.2: Plan for supporting data management for Tara-Oceans cruise, 15.10..

1

The different groups of organisms targeted by Tara Oceans were separated based on their
size, using various meshes on the sampling instruments or on filtration units onboard
(Figure 2). Viruses, giruses and bacteria were collected with a large volume peristaltic pump
or Niskin bottles, corresponding to sampling volumes in the order of a few hundreds of
liters, and were subsequently size-fractionated on filtration ramps using membranes of
appropriate mesh size. The relatively larger-in-size and less-abundant organisms such
metazoans and protists required greater sampling volumes in the order of 10 to 100
hundreds of litres. They were therefore targeted using sampling nets of specified mesh size
(i.e. 5, 20 and 180 um) and then further separated into more specific size-fractions using
gravity filtration on sieves and membranes of appropriate mesh size. Details of the sampling
procedures and sample treatments onboard will be published in a Methods paper (Not et
al., in prep).
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Figure 2. A partial summary of sampling instruments and targeted organisms (Karsenti et al.
2011)

Environmental conditions at each sampling location were determined onboard using
sensors deployed on the meteorology station (i.e. continuous time series), rosette system
(i.e. vertical profiles from 0-1000 m), large volume pumping system (i.e. time series at
discrete sampling depths), underway system (i.e. continuous time series at 5 m), and
occasionally on surface drifters and gliders (Table 1). Additionally, the oceanographic
context at each station is characterized using remote sensing products such as ocean colour,
SST and SSH to determine meso- to large-scale features and variability in key parameters
such as surface temperature, salinity, chlorophyll a, currents and mixed layer depth.

Table 1. Summary of parameters obtained by sensors on the different sampling systems

Rosette . Underway Stand alone
Parameter Pumping system
system system systems
Lat., Long. position and v'(provbio,
v v v
time (GPS) (GPS) (GPS) glider, TSRB)
v (fixed @ v'(Provbio
v v i !
Pressure (depth) (CTD) (Ecotriplet) 5m) glider)
Conductivity (salinity) v/(CTD) v/ (Ecotriplet) v (TSG) v'(Provbio,
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Nitrate v/(ISUS)

CDOM v (CSTAR)

Transmissiometer v'(CSTAR)

Backscatter v'(CSTAR)

.Zooplankton > 500um /(UVPS)

image

Particle size spectrum v/ (UVP5) v'(ACs)

Absorption v'(ACs)

Attenuation v'(ACs)

Photosynthetic activity v'(FRRF)

Upwelling Radiance v/(TSRB)

Surface Irradiance v'(TSRB)

Tara Oceans Data Management

On average, Tara Oceans generated about 300 samples per station corresponding to over 12
sampling protocols and over 30 onboard treatment protocols, and being shipped to 8
laboratories in Europe and America. In order to identify and track all samples, a system of
unique identifiers (i.e. barcodes), colour-coded stickers and logsheets was organised (see
Appendix 1). An electronic logbook version of the logsheets could not be successfully
implemented as originally planned and thus, considerable efforts were required to manually
extract metadata from the logsheets and match these to sample barcodes. Barcodes on
logsheets were semi-automatically assigned to specific protocols and sampling depths based
on their positions on the logsheets. In parallel, laboratories have manually assigned
protocols to samples based on the information written by hand on the barcode stickers, i.e.
station number, protocol code and sampling depth.

i
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UniHB (PANGAEA) is currently cross-checking the central sample registry (i.e. based on
logsheets) with registries of samples stored at the different laboratories, and filling the
occasional, but still numerous gaps and mismatches in the metadata. The central sample
registry depicted in red on figure 3 is the key to linking samples (e.g. jars and tubes), data
archived in a distributed network of databases, and metadata about sampling and analysis
methodology.

UniHB (PANGAEA) is currently setting up a web-service that will allow users to search for
unique sample identifiers based on sampling date, time, location, depth, protocol name, size
fraction etc., and to fetch the corresponding detailed metadata about all onboard protocols
used to generate each sample. The sample unique identifiers will also be the reference to
link and access additional metadata from the laboratories about the location and state of
samples stored on land (e.g. jars and tubes) and about analyses performed on each sample.
Finally, the sample unique identifiers will allow linking images, sequences and
environmental data from a distributed network of databases (Figure 3).
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Figure 3. Summary of the data management workflow showing data analysis and
safeguarding in blue, metadata curation in green and the central sample registry in red,
which is the key to linking samples (e.g. jars and tubes), data archived in a distributed
network of databases, and metadata about sampling and analysis methodology.
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In addition to the central sample registry and distributed databases (permanent archives)
described above in the data management workflow (Figure 3 & blue boxes in Figure 4), data
generated by Tara Oceans are stored locally in the different labs and mirrored in a central
FTP data repository (green boxes in Figure 4). The FTP repository is for temporary and
internal use of validated and unvalidated data for the purpose of working up publications.
Another important component of the Tara Oceans data management infrastructure is the
Integration System (orange box in figure 4). The Integration System is equivalent in scope to
the Micro B3 Information System, and it will be developed as part of the currently funded
project OCEANOMICS, starting in 2013. The parallel development of the two Information
Systems should be stimulating and lead to innovations on both sides. In both systems the
integration of data generated by the Tara Oceans expedition will rely on the central sample
registry described above in Figure 3.
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Figure 4. Summary of the data management infrastructure showing: in blue the central
sample registry and Permanent archives (also shown in Figure 3); in green local databases
and the FTP data repository; and in orange the Tara Oceans data Integration System.
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Micro B3’s plan to support Tara Oceans data management

A work plan was devised to ensure that a subset of Tara Oceans data can be used within the
lifetime of Micro B3 as proof of concept for its Information System (MB3-IS). The spirit of
the work plan is to set win-win collaborations between Micro B3 and Tara-Oceans projects.
This is of course facilitated by the simple fact that several individuals/institutes are partners
of both Tara Oceans and Micro B3 consortia. Notably, UniHB is responsible for data
management in Tara-Oceans and contributes actively to activities of Micro B3’s WPs 2-6.
The work plan was coordinated and agreed with the executive group to Tara-Oceans and
will be carried into the Tara Oceans community. The work plan addresses three aspects of
data management:

e DEVELOPMENT OF STANDARD PROTOCOLS and VOCABULARIES;
e DEVELOPMENT OF OCEANOGRAPHIC SERVICES;
e EVALUATION OF OCEANOGRAPHIC SERVICES.

DEVELOPMENT OF STANDARD PROTOCOLS and VOCABULARIES

Tara-Oceans and Micro B3 have almost identical requirements for standard protocols and
vocabularies, with the particularity that Tara-Oceans focuses on a finite number of sampling
and analysis protocols and thus develops information components and vocabularies for a
finite number of parameters. Nevertheless, these parameters cover the full spectrum of
organisms addressed in Micro B3 and thus constitute an excellent case study for Micro B3.
Tara-Oceans will therefore provide Micro B3 with a detailed set of protocols, information
components and vocabularies to be reviewed by WP4. While Micro B3 will build upon this
knowledge, Tara-Oceans will follow the recommendations of WP4 in order to improve their
metadata and bring them in the context of a broader community. Examples of information
components developed so far by Tara-Oceans to describe sampling Events and Samples are
listed in Appendix II.

Collaboration has already started with the participation of UniHB to two Micro B3 WP4
workshops (April & July 2012) and one Tara-Oceans workshop (May 2012) aimed at defining
which metadata and parameters are required to describe the environmental context for
genomics data. UniHB is co-author on a publication (Not et al., in prep) that describes in
details the standard sampling protocols of Tara-Oceans, which will be submitted before the
end of 2012. UniHB will also have completed its sample registry before the end of 2012. The
work plan to support this aspect of data management is to maintain an active participation

of UniHB in WP4 activities towards the development of the Oceans Sampling Handbook
(D4.3), due for month 18 (June 2013).

DEVELOPMENT OF OCEANOGRAPHIC SERVICES

As with vocabularies, Tara-Oceans and Micro B3 have almost identical requirements for
oceanographic services, with the particularity that environmental data and the registry of
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samples collected during the Tara-Oceans expedition are archived and managed centrally at
PANGAEA. The oceanographic services developed for Tara-Oceans are therefore provided by
a single World Data Centre. In contrast, oceanographic services for Micro B3 will involve the
SeaDataNet infrastructure and several European and international data centres, including
ICES, PANGAEA, VLIZ and National Oceanographic Data Centres. These services will be
described in Deliverable D3.3 which is planned for end 2012. It is therefore not decided yet
how oceanographic services from PANGAEA will be connected to other oceanographic
services in Micro B3, but in the case of data from the Tara-Oceans expedition, the PANGAEA
sample registry will be the key web-service to access extensive metadata and to link related
datasets. The work plan to support this aspect of data management is for UniHB to continue

his work as part of WP5 to make rapid progress with the sample registry and to tailor its

web-service to the requirements of MB3-IS.

EVALUATION OF OCEANOGRAPHIC SERVICES

One proof of concept for MB3-IS is for WP6 partners to integrate and analyse a subset of
Tara-Oceans environmental and genomic data. As mentioned before, several beneficiaries
of WP6 are partners of Tara-Oceans. The extent of Tara-Oceans data to be used by WP6
needs to be determined within the intellectual property and confidentiality agreements of
the two consortia. For now, the intention is to integrate environmental and diversity data
based on 16S and 18S sequences from prokaryotes and eukaryotes, respectively, together
with diagnostic sequences from viruses and giruses. WP6 partners will therefore evaluate
the oceanographic services, information components and vocabularies used to discover
data and will thus report on their clarity and usefulness. The work plan for this aspect of

data management is for UniHB to provide environmental data management skills to WP6

(Task 3.3) and propose methods to evaluate the oceanographic services, information

components and vocabularies. UniHB will attend the next WP6 meeting in December 2012.
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APPENDIX I. Examples of Log sheets from Tara Oceans

Tara_STATION_PLAN_STN### UTC  yYYY

MM DD i MM
Start| 2011 04 09 13 45
J }'}ﬁs STN099
End| 2011 04 10 00 30
L00%-2014
CHIEF SCIENTIST LAT DDD  MMMMM  LON DDD  MM.MMM
start| South 021 08.758 | West 104 | 47.220
S. PESANT
End| South 021 06.254 | West 104 | 48.045

00:15 | LT=UTC+ -8
UTC TIME| FWD STARBOARD AFT A-FRAME

AFT CRANE

The Micro B3 project is funded from the European Union’s Seventh Framework Programme ( Joint Call OCEAN.2011-2: Marine
microbial diversity — new insights into marine ecosystems functioning and its biotechnological potential) under the grant

agreement no 287589. The Micro B3 project is solely responsible for this publication. It does not represent the opinion of the **
EU. The EU is not responsible for any use that might be made of data appearing herein.
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OCEANS stat (2011 (09 [ 15| 1q [3g |Swvon | ;
.t:.%;.b End 2017 |04 |15 |23 [2¢ 1o0
LAT DD MMMMM LON DDD  MMMMM PUMP# DAY / NIGHT
Start 12 |s2. 34e oq{ | o0 .33
/s /W |
End v 12 |55.35% 4 076 |05 593 U‘a
OPERATORS DEPTH_Intended (m) CABLE_Length(m)  Angle (deg)  Speed (m/s)
B = [DcM250m | 86 m vk | 1S ]
OPERATION e E(:E;';::]E p"'"::;:”E COMMENTS
Rincing Pump o 11‘ So ZO-‘ ’s' GO
Filling 200L = Peot Tot 20:19 20:42 éo + EV Tool
» Filing 200 GPSS s | 20:42 | 22143 = 20
Filling 200L (B&V)
Flow through GPSS
{when S5um net is not avail.)
(indicate pauses)
PUMPING_Depth_Max (m)  PUMPING_Depth_Min (m)  PUMPING_Duration (HHMM)
me
| ¥5m | 52h "Nt |
Depth_SRF (m)  Depth_TopDCM (m)  Depth_DCM (m)  Depth_BotDCM (m)  Depth_BotML (m)
INSTRUMENT  FILENAMES (YYYYMMDDHHMM)
U ECOT Tara_ecot_raw_UTC ara-EC0GJo _ 1 OIS _o1. mw
ECOT Tara_ecot_eng UTC4qrm . E€a (0 - 104 1§_Ol. eng
ECOTRIPLET TIME COURSE (min)
0
S0
'gfr ‘ % T
40 A AdAa A DRt A LU Z
5 @ H
Ccs =+ =
10
Tara LOGSHEETS_Template 20110131.doc
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TARA Tara_UTC YYYY MM DD HH MM _### EVENT_NET _O1

g S\ st | 2071 |04 |05 |O3 |49 | swct’bn
F = S end | 2011 |04 |05 |05 [12 098

2009-2012

LAT DD MM.MMM LON DDD MM .MMM TOW# DAY/ NIGHT
Start o 25 | §3a95¢ i 777 | 98,656 (OR ‘I.’L
By ‘ [}
e [ 25 [st:720 7" 111 [¥7.9902 b
INVESTIGATORS DEPTH_Intended (m) CABLE_Length (m) _Angle (deg) _Speed (m/s)
S Sco 850 45 | 2.5
|$EASTATE (0-12 Beaufort): 3 | I TOW Type: ( )Vertical ( )Horizontal ( V){)blique ]
IGEAR TYPE: ( )Double ( )Single (\fBongo ( )MuliNet ( )Régent ( )Neuston J
v MESHSIZE: ( )5pm ( )20pm ( )50pm ( )180pm ( )200pm
{!/{300 pm ( )500pum ( )680pm ( )
FrowmeTer: | sTarT: F63H eno: [) 1S LY DEPTH RECORDER sN: | 4§ 6]
 NoRMAL  [TTTNORMAL | womwAL | JEEETIIIUNEN
META GENOM | TAXO GENETIC TAXO MORPHO
(60 mL) (250 mL) (250 mL)
IMAGERY 2 BORAX (50mL)
RNA-Later (25mL) ETOH (2/3 full) FORMOL (10mL)
-20°C -20°C RT
IMG N1 MG N1 TG N1 T
NET 1 hh:mm hh:mm L hhmm 100001850
N> N> N>
IMG N2 i ;"m TM N2
01T L [ .
7/ NET 2 - hh:mm Sorcmcsos ‘.'-.FOOOOGN-I-S i hh:mm
IMG N3 MG N3 TG N3 TM N3
NET 3 hh:mm hh:mm hh:mm hh:mm
N> N> N> N>
IMG N4 MG N4 TG N4 T™ N4
NET 4 hh:mm hh:mm hh:mm hh:mm
N> N> N> N>
IMG N5 MG NS TG N5 TM N5
NET 5 hh:mm hh:mm hh:mm hh:mm
N> N> N> N>

Comments

Tara LOGSHEETS Template 2010103 1.doc
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TARA Tara_UTC YYYY MM DD HH MM _###

EVENT_CAST _01

UGEA_HS \ Start [201_1 0203 |18 |13 |Sweton |
: end | 2011 |03 |03 |18 |43 0% |
2009-2012 = W
LAT DD MMMMM LON DDD  MMMMM CAST# DAY /NIGHT
Start 25 | ¥1.51Y 117 | 46.5Y7
" 25 |, 8o " [ 711 | 47.157 (D'La’
INVESTIGATORS DEPTH_intended (m)  DEPTH_Bottom (m) CABLE_Length (m)
5 | [500m ] [ wo |
[ SECCHI_Depth (m): &/ T & angla] [CAST_Type : (VfRosette  ( )Niskiniine () B
COMMENTS
BOTTLE B SRF= = HPLC Hg NUTRIENTS
= B_ DCM= m | (2000mL) (80 mL) (100 mL)
DEPTH_ |g  mLD= m
Intended (m) B_ MESO= m LN, .20°C -20°C
Bt o e 153 r|||||1 | oo i
dbﬁ m [CTD_z zqq , TOUNRI4
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le0 P 1aq ¢ Tl o
B3 0 35.¢%¢ 20. YL i HG B3 N m!lll
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- afme 14 ar | e |
B7 Jta?r ZS' IR | e 0L
& m ICTD_z | 3100009353
B8 SfllsF‘C 2. T T HG B8 A
Qo Mz 25y POOO000R 1% 1100009354
B9 [+3b.3%F¢ 2%.0 HG B9 11
A Y LT 100009365
B10 SAL \Lw Cc ?rs--o W HG B10 I -Illlll
s m [cTD_z g" b 100009355
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TARA Tara_uTC YYYY MM DD HH MM _###

EVENT_CAST 02

IIBEAHS Start Station |
End 098
2009-2012
INVESTIGATORS CAST_Pressure_Max (m) CAST_Duration (min.) UVPS5_Light Test
% g'lf-g IO AL % @il / not done
INSTRUMENT  FILENAMES (YYYYMMDDHHMM) OTHER INSTRUMENTS (in CTD File)
(,1¢TD | Tarasbe QCuTC 104 03_ 0672 ()BBRTD | (=)DO |[( )
() Isus Tara_isus_UTC (€ (/QL _ ( )FLRTD & )Cstar [( )
P
(_) LvPs | Tara_wps_ UTC 09§_00_ ¢ ( prLcor (o )PAR [ ()
NORMAL STICKERS
CARBONATE (3 x 500 mL) 100 pL HaCl RT
FLASK# G- FLASK# G- FLASK# G- FLASK# G- FLASK# G- FLASK# G-
CAD1 CAD2 CA D3
= e o GASS 400m 400m 400m
FLOWCAM OMPhyto-L OMPhyto-F CULT-PLAIN CULT-K/4 CULT-K/4Ge
(mL) (250 mL) (250 mL) (50 mL) (35mL) (35mL)
Lugol (5mL) Formol (25mL) Kmed (15mL) | F/2med (15mL)
RT +4°C +4°C Incubator Incubator Incubator
LT T T T T T FE TR
5100009308 100009325 (5100009328 G1ON00E213 G100009314 100006317
~lin | AT CcP CK cG
| T o | e
FUUMBINN  ( ppmgn | COVON | o | OO | D
100009312 o G100008327 (3100009330 G 100009301 G100009303 G100009305
AT T AT TR cP CK CF
G100009311 100009331 G100009334 D2 D2 D2
Comments
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APPENDIX Il Example of information components used to describe sampling Events and Samples from Tara-
Oceans

EVENT RIS

a2V LABEL Alternative
EVENT AU AL S £14
%33 DATETIME_End
aV25\yg LATITUDE_Start
%3l LATITUDE_End
23\ LONGITUDE_Start
a2\ LONGITUDE_End

22Nk LOGSHEET Filename_(URI)
aVidYid COMMENT

a2 COMMENT _by_Curator

aY3N COMMENT by Engineer
Y3 COMMENT on_Logsheet
a2k STATION_Label

22Nkl OPERATOR(s)

22V TIME_of the Day

22N DEPTH_Intended_Max_(m)
43N DEPTH_Intented_Nominal
a3\ DEPTH_Pressure_Max_(m)
a3\ DEPTH_Pressure_Min_(m)
a3\ CABLE_Angle (deg)

23 CABLE_length_(m)

aViayal CABLE Speed (m/s)

22Nk DURATION_(min)

22V SAMPLING _Method

23N SAMPLING_Sequence_(#)
aY3\4 SENSOR_CAMERA_Filename_(URI)
20334 SENSOR_CTD_Filename_(URI)
213\ SENSOR_DepthRecorder_Filename_(URI)
22V SENSOR_DepthRecorder_Label
22k SENSOR_ECO_Filename_(URI)
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2Y3Yh SENSOR_Flowmeter_End

a3V SENSOR_Flowmeter_Start

22V SENSOR _ISUS _Filename_(URI)
a3 SENSOR_Other_Filename_(URI)
a3\ SENSOR_TSRB_Filename_(URI)
a3V SENSOR_UVP5_Filename_(URI)
a2 ENVIRONMENT _Bathymetry (m)

22Nk ENVIRONMENT _Secchi_(m)

a3 ENVIRONMENT _SeaState_(Beaufort)
a3\ ENVIRONMENT_Wave_Height_(m)
a3V ENVIRONMENT _Wind_Direction_from
aY3Y ENVIRONMENT _Wind_Speed_(knots)
23 ENVIRONMENT _Cloud_(0-8)

22 ENVIRONMENT _Blueness_(D-M-L)

SAMPLE

SAMPLE LELEL
SAMPLE LELLEMEEI (e[S

Y\Y[2Jid Label Alternative
Y\Y2Jig Label Comment
SAMPLE

SAMPLE

YXY 23 SAMPLING_Container_Type
(XY [2Jid SAMPLING_Container_Number
Y14 SAMPLING_Volume_(mA3)
SAMPLE

J\V/J13 DEPTH_(m)
Y\Y[2Jid DEPTH _Nominal
(¥XY[2Jid DEPTH_Nominal_Alternative
Y\Y:Ild DEPTH_Pressure_Max_(m)
Y2l DEPTH_Pressure_Min_(m)
YNV/:If4 OPERATOR(S)
Y\ i3 COMMENT
XY :114 COMMENT by Curator
(XY=l COMMENT by Laboratory
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[¥XY:lld COMMENT _on_Logsheet

SAMPLE

Y\Y2Jid PROTOCOL Label

Y YY:Ii3 PROTOCOL_ Systematics_Group

\Y:Il4 PROTOCOL_for_Onland_Analysis_Name

YAV PROTOCOL_for_Onland_Analysis_Name_Short
(Y:\Y[2Jid PROTOCOL_Filtering_Filter_Description

YYY: 4 PROTOCOL_Filtering_Filter_Retention_Size_(um)
Y4 PROTOCOL_Filtering_Time_(min)

YNV 04 PROTOCOL_Filtering_Volume_(mL)

YXY:IId PROTOCOL_Filtering_Pre-Filter_Description

(XY [2Jid PROTOCOL_Filtering_Pre-Filter is PROTOCOL_Label
YXY[2Jid PROTOCOL_Filtering_Pre-Filter_is_ SAMPLE_ID
Y\Y:Iid PROTOCOL_Filtering_Pre-Filter_Retention_Size_(um)
Y\Y: 14 PROTOCOL_Filtering_Filtrate_

Y\V/: 14 PROTOCOL_Filtering_Filtrate_is_PROTOCOL_Label
¥\Y[2Jid PROTOCOL _Filtering_Filtrate_is_ SAMPLE_ID

YAV I3 PROTOCOL_Chemical_Added_Amount_(mL or #)
Y\Y[:If4 PROTOCOL_Chemical_Added_Description

\Y:If4 PROTOCOL_Chemical_Added_Name

Y\Y/:ll4 CONTAINER_Description

XY :11d CONTAINER Type

(¥:\Y[2]id CONTAINER_Amount_(mL or #)

Y\Y[2Jid CONTENT_Description

XYY g CONTENT Type

YAV :Nd CONTENT_Amount_(mL or #)

Y\Y:JI4 PROTOCOL_FlashFreezing_(Y/N)

Y204 STORAGE_Onboard_Temperature_(degC)

¥:\Y 2]l STORAGE_Onboard_Comment
Y\ [2iq SHIPPING _Date
Y [2Eq SHIPPING _Comment

Y\ [2iq SHIPPING Destination
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