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Analytical procedures
Dissolved organic carbon

The calibration for DOC was made with the TOC standard solution (1000 mg L™ from Merck-
Certipur® ref. 109017) over the measurement range of 0 - 600 uM C, and Deep Sea Water
reference (Batch 10 — 2010 Lot #05-10) from Hansell laboratory, University of Miami, Florida.
Every measurement day, ultrapure (Milli-Q) water was used to determine the instrument blank,
which was accepted for values < 1 umol C L. DOC concentration was determined in each sample
from 5 to 8 injections. The precision was < 4% estimated as the standard deviation of replicate
measurements divided by the mean.

Dissolved hydrolysable amino acids

For dissolved hydrolysable amino acids (DHAA), 1 mL of sample and 1 mL of 30% hydrochloric
acid (HCIl) (Merck, suprapure) were hydrolyzed in sealed ampoules at 100°C for 20h. The
hydrolysate was dried in a microwave under nitrogen atmosphere and was washed twice with 0.5
mL of ultrapure water to remove the HCI. Finally the samples were re-dissolved in 1 mL ultrapure
water. Amino acids were separated by HPLC (1260, Agilent) equipped with a C18 column
(Phenomenex Kinetex, 2.6um, 150 x 4.6mm) after in-line derivatization (2 min) with o-
phthaldialdehyde and mercaptoethanol. For solvent A 0.1 M sodiumdihydrogenphosphate was
adjusted to pH 7 with sodium hydroxide (NaOH) and premixed with acetonitrile (19:1 v/v). Solvent
B was acetonitrile. A linear gradient was run starting from 6% solvent B to 27% solvent B in 40
min at a flow rate of 0.8 mL/min. The following standard amino acids were used: aspartic acid
(AsX), glutamic acid (GIX), serine (Ser), arginine (Arg), glycine (Gly), threonine (Thr), alanine
(Ala), tyrosine (Tyr), valine (Val), phenylalanine (Phe), isoleucine (Ileu), leucine (Leu), y- amino
butyric acid (GABA). a- amino butyric acid was used as an internal standard to account for losses
during handling. Standards were run in the beginning as well as after each 5™ sample. The detection
limit for individual amino acids was 2 nmol monomer L. The precision was <5%, estimated as the
standard deviation of replicate measurements divided by the mean.

Dissolved uronic acids

Samples for dissolved uronic acids (DURA) were desalinated by membrane dialysis (1 kDa
MWCO, Spectra Por) for 5 h at 6 °C, hydrolyzed for 20 h at 100°C with 0.8 M HCI final
concentration and neutralized through acid evaporation (N2, 5h, 50 °C). Ultrapure water was added
to the dry residue and two replicate samples were analyzed by Ion Chromatography (Dionex ICS
3000). The acidic sugars: galacturonic acid (2.8 pM, Gal-URA), gluconic acid (5.1 uM, Glu-Ac),
glucuronic acid (3.0 uM, Glc-URA) and muramic acid (1.9 uM, Mur-Ac) were used as standards in
a mixed solution. Regular calibration was performed by injecting 12.5 ul, 15.0 pl, 17.5 ul and 20 pl
of mixed standard solution. Linearity of the calibration curves of individual sugar standards was
verified in the concentration range 10 nM-10 pM. Therefore, the standard mixture was diluted 10,
20, 50, and 100 fold with Milli-Q water. Injection volume for samples and for the blank was 17.5
ul. The detection limit was 10 nM for each sugar with a precision of 13% estimated as the standard
deviation of replicate measurements divided by the mean. Milli-Q water was used as blank to
account for potential contamination during sample handling. Blanks were treated and analyzed in
the same way as the samples. Blank concentration was subtracted from sample concentration if
above the detection limit.



Marine gel particles: TEP and CSP

The size frequency distribution of marine gel particles was determined according to their ESD,
described with a power function of the type:

dN/d(d,) =k,

where dN is the number of particles per unit volume in the size range d, to [d, + d(d,)], k is a
constant which depends on the concentrations of particles, and O is the spectral slope (0 < 0)
describing the size distribution. A less negative O implies an increase in the fraction of larger
marine gels. kK and & were both derived from regressions of log[dN/d(d,)] versus log[d,] ' The
volume concentration of TEP and CSP refers to the mean volume of the particles > 0.4 pm which
was the membrane pore size cutoff; changes in this parameter indicate particles dynamics such as
aggregation/disaggregation processes. Since TEP are considered as fractal aggregates, the volume
and the carbon content of these marine gel particles are assumed to be proportional to 7, with r
being the equivalent spherical radius (um) and D the fractal scaling dimension associated with the
size-distribution of marine gels '**. TEP carbon content (TEP-Cpicro, expressed in pM), was
determined from marine gel size spectra according to Mari > and Engel *:

TEP-Cinicro [pg L] =0.25x 10/

with D =2.55
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Supplementary Figures
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Figure Sla-d. Total area and abundance of gel particles in the SML. Total area [mm2 L'l]: (a)
proteinaceous CSP, (b) polysaccharidic TEP.  Abundance of submicron gel particles: (c)
proteinaceous CSP, (d) polysaccharidic TEP. The horizontal lines of the boxes represent 25%, 50%
(median) and 75% percentiles (from bottom to top). In the boxes, crosses represent the mean.
Whiskers represent minimum and maximum values, and circles are outliers.
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Figure S2. Slope (J) of gel particles (TEP, CSP) in freshwater melt ponds, open melt ponds and open
sea. A less negative slope implies a higher fraction of larger gel particles among the gel particles pool.
The vertical lines of the boxes represent 25%, 50% (median) and 75% percentiles (from left to right).
In the boxes, crosses represent the mean. Whiskers represent minimum and maximum values, and
circles are outliers.



