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Supplementary Methods S1. In-detail description of aerosol collection, classification, and inoculum
preparation.

Aerosol Collection

Aerosols — in the form of total suspended particles — were sampled in Barcelona at the Institut de
Ciencies del Mar (41.39°N, 2.20°E) and in Blanes at the Centre d’Estudis Avancats (41.68°N,
2.80°E). Aerosol collection was carried out based on forecast presence/absence of Saharan dust (SD)
intrusions to the Iberian Peninsula (provided by www.calima.ws; see further down): SD particles
were collected on June, 7™ (2013), August, 5™ (2013), February, 18" (2014), and April, 1* — 3"
(2014) in Barcelona; and on February, 18™ — 20™ (2014) in Blanes (the same filter was employed for
the two experiments carried out in Blanes). Anthropogenic aerosols (AA) were collected on April,
10™ (2013), July, 4™ (2013), August, 12" (2013), December, 17" (2013), January, 15®, 17" and 27
(2014), February, 17" (2014), and July, 22" — 23™ and 28™ — 29™ (2014) in Barcelona; and on
January, 21% — 23 (2014), February, 11" — 13 (2014), March, 18" — 20" and 25" — 24", May, 6™ —
9" and June, 2" — 5™ in Blanes. Once the gravimetric determination of the particulate matter
collected on the filters was performed, filters were cut into two equal sections. Half of the filter was
kept at 4 °C and employed to characterize the chemical composition of the particles, and the other
half was frozen at —20 °C until used as inoculum in the amendment experiments.

Aerosol Classification

Classification of aerosols as SD or AA was based on (1) the predicted presence (SD) or absence
(AA) of Saharan dust intrusions to the Iberian Peninsula and (2) subsequent verification of the
collected aerosol filters via chemical analysis.

The former integrated four approaches: 1) interpretation of daily meteorological conditions and daily
air mass trajectories calculated at noon for a given day and for five days ago (at 750, 1500, and 2500
m above sea level), using the model HYSPLIT (Hybrid Single-Particles Lagrangian Integrated
Trajectories; http://ready.arl.noaa.gov/HYSPLIT.php); 2) maps of the Ozone Monitoring Instrument
Aerosol Index (ftp://toms.gsfc.nasa.gov/pub/omi/images/aerosol/) as well as daily satellite images
from NASA (http://oceancolor.gsfc.nasa.gov/SeaWiFS/HTML/dust.html); 3) results from
simulations using the models SKIRON (University of Athens; Athens, Greece), DREAM (Barcelona
Supercomputing Centre; Barcelona, Spain), and NAAPS (US Naval Research Laboratory at
Monterrey; Monterrey, USA); and 4) application of the model HIRLAM-AEMET with regard to
wind trajectories (http://www.aemet.es/es/eltiempo/prediccion/modelosnumericos/hirlam005). All
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four approaches were integrated to provide a forecast of the presence or absence of SD intrusions to
the Iberian Peninsula; hence, allowing sampling of aerosols at time points predicted to be of mineral
(SD) or rather anthropogenic (AA) origin.

Chemical analysis of the collected filters was subsequently carried out to verify the aerosols’ origin.
The analyses were done following the methodologies found elsewhere (Moreno et al., 2006; Querol
et al., 2001). For this purpose, a number of ratios among different chemical elements were calculated
(P:Al Fe:Al, Zn:Al, Pb:Al, Cd:Al, Si:Ca, Si:Fe, Al:Ca, Al:Fe, Ti:Ca and Ti:Fe). Threshold ratios of
0.012, 0.63, 1.01.107, 3.41.10", and 1.71.10° exist for P:Al, Fe:Al, Zn:Al, Pb:Al, and Cd:Al,
respectively (Guieu et al., 2010, and references therein): observed ratios below and above these
threshold values would classify the samples as of SD and AA, respectively. Moreover, high ratios of
Si:Ca, Si:Fe, Al:Ca, Al:Fe, Ti:Ca and Ti:Fe would be attributed to SD (Nava et al., 2012). To further
distinguish SD from AA, the enrichment factor (EF) was calculated for trace metals as described in
Migon et al. (2001):

_ GpaE
EFy = 45— Eq.S1
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, where M is the concentration of the metal estimated in the aerosol (AE) or in the continental crust
(CR). The concentrations of M and Al in CR are the ones reported by Wedepohl (1995). Ratios close
to 1 are typical of crustal origin aerosols, while values above 10 normally belong to
anthropogenically-derived aerosols (Migon et al., 2001).

Aerosol inoculum preparation

Particles were extracted from the filters into 250 ml of artificial seawater (37 g I"'; NaCl EMSURE,
Grade ACS, Merck; Darmstadt, Germany) by sonication for 20 min (7 kHz) in a Bandelin
SONOREX Digital 10 P Ultrasonic bath (Sigma-Aldrich, Merck; Darmstadt, Germany). This
solution was used to inoculate the microcosm stimulation experiments.



Supplementary Methods S2. In-detail description of PCR amplification and pyrosequencing, and
subsequent sequence analyses.

PCR amplification and pyrosequencing. The bacterial hypervariable regions V1, V2, and V3 of the
16S rRNA gene were PCR amplified, using a forward and a reverse fusion primer 28F (5°-
GAGTTTGATCNTGGCTCAG-3") and 519R (5’-GTNTTACNGCGGCKGCTG-3") (Handl et al.,
2011), respectively. The primers were modified in advance according to the final configuration:
AdaptorA-MID-28F and biotin-AdaptorB-519R (AdaptorA and B are 454 Life Sciences adaptor
sequences; Branford, CT, USA). Multiplex identifiers (MID) were 8-10 nucleotides long and sample
specific. Amplifications were performed in a 25-ul reaction volume made up of 1pul of template, 1pl
of each primer (5 uM), and 22 pl of the Qiagen HotStar Taq master mix (Qiagen Inc; Valencia, CA,
USA). Molecular grade water was used as negative control. Reactions were performed on ABI Veriti
thermocyclers (Applied Biosytems; Carlsbad, CA, USA) according to the following thermal profile:
95 °C for 5 min, 35 cycles of 94 °C for 30 sec, 54 °C for 40 sec, and 72 °C for 1 min, and finalized
by one cycle at 72 °C for 10 min. PCR amplicons were then pooled equimolarly and cleaned using
the Agencourt AMPure XP purification kit (BeckmanCoulter Inc.; Brea, CA, USA). The final,
pooled, amplicon was re-quantified and diluted accordingly, upon which it was used in emulsion
PCR. Sequencing was performed on a 454 GS-FLX+ system (454 Life Sciences).

Sequence analyses. Pyrosequences were processed in QIIME (v 1.6) (Caporaso et al., 2011). After
de-multiplexing and a first quality check, sequences were between 125 and 600 bp long, showed a
quality score >25, contained no more than 2 mismatches in the primer sequences, and no
homopolymers longer than 6 bp. To correct for reading mistakes, a DeNoiser algorithm (Reeder and
Knight, 2009) was run only including the sequences that had passed the initial quality check.
Denoised centroids and singletons were clustered into operational taxonomic units (OTUs) at a
sequence identity level of 97% using UCLUST (Edgar, 2010). Prior to chimera detection and
removal (ChimeraSlayer) (Haas et al., 2011), representative sequences were aligned according to the
SILVA (Quast et al., 2013) alignment (release 108) using MOTHUR (v 1.33.3) (Schloss et al., 2009).
The remaining sequences were again aligned and taxonomy was assigned according to the SILVA
alignment (release 123). OTUs were assigned to a given group in case its representative sequence
showed a BLAST hit to a reference sequence with an e-value < 10 °. OTUs with an e-value above
this threshold were classified as uncertain. Finally, pyrosequences that were either assigned as
Archaea, Eukaryota, or uncertain, or contained fewer than 2 reads, were removed from the final
dataset.
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Figure S1. Average concentration of NOs™ (A), NH," (B), total inorganic phosphorous (TIP) (C), and
total organic carbon (TOC) (D) in each treatment (C, AA, SD). In each experiment, variables were
measured before the aerosol addition (“BEFORE”), after the addition (“AFTER”), and at the end of
the incubation time (“END INCUBATION”). Error bars show the standard deviation from two
replicate containers (N = 2). Abbreviations: WI-BCN = winter experiment-Barcelona; SP-BCN =

spring experiment-Barcelona; SU-BCN

summer experiment-Barcelona; SP-BLA = spring
experiment-Blanes; SU-BLA = summer experiment-Blanes; SU-OFF = summer experiment-offshore;
C = controls; AA = anthropogenic aerosols; SD = Saharan dust.
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Figure S2. Average concentration of chlorophyll @ (Chl) (A), heterotrophic bacterial abundance
(HBA) (B) and production (HBP) (C) in each treatment (C, AA, SD). Legends and plot titles as in

Figure S1.
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Figure S3. Relative abundance (%) of the most abundant marine groups (>1% of the total relative
abundance) identified in the experimental samples, presented as the average from two duplicate
microcosms (N =2).
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Figure S4. Box-plot representation of diversity indexes comparing the different seasons (WI, SP and
SU) in Barcelona (N = 17). Diversity was measured by A) Chao 1 index, and B) Shannon index. The
boxes indicate median and quartile values, while the whiskers indicate the range (minima and
maxima). Different letters point to significant differences (PERMANOVA, p < 0.05) found between

s€asons.
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Figure SS. Box-plot representation of diversity indexes comparing the different locations (BCN,
BLA, OFF) in summer (N = 18). Plot interpretation information as in Figure S4.
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Figure S6. Linear regression between the two replicates for chlorophyll data measured in the 6
experiments, considering all the treatments and sampling dates (N = 192). The 95% confidence
region is grey-shadowed around the regression line.
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Supplementary Tables

Table S1. GenBank database accession number for the different samples.

Sample Name Accession number
WI-BCN.C SAMNO05914900
WI-BCN.AAI SAMNO05914901
WI-BCN.AAII SAMNO05914902
WI-BCN.AAIII SAMNO05914903
WI-BCN.AAIV SAMNO05914904
SP-BCN.CI SAMNO05914922
SP-BCN.CII SAMNO05914923
SP-BCN.AAI SAMNO05914924
SP-BCN.AAII SAMNO05914925
SP-BCN.SDI SAMNO05914926
SP-BCN.SDII SAMNO05914927
SU-BCN.CI SAMNO05914888
SU-BCN.CII SAMNO05914889
SU-BCN.AAI SAMNO05914890
SU-BCN.AAII SAMNO05914891
SU-BCN.SDI SAMNO05914892
SU-BCN.SDII SAMNO05914893
SP-BLA.CI SAMNO05914905
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