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Figure S1. Diazotroph depth distributions in VAHINE mesocosm M2 during
sampling days 19 and 20 (P3). Very little vertical stratification of diazotroph
phylotypes was observed in the mesocosms. Abundances determined using qPCR
targeting nifH gene sequences specific to each phylotype, as described in the main

body of text. Note the different scales on the x-axis for each phylotype.
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Table S1. Pearson correlation coefficients and transformations for each paired

environmental and abundance variables at 6 m sampling depth during VAHINE

mesocosm experiment.

UCYN-AT UCYN-A2 UCYN-B UCYN-C Tricho. Het-1 Het2 Het3 Y-24774ATT 3 Diazos
Variable trans. +/- 2 _p n 4/- 12 p n 4/- 2 p n +/- 2 p n 2 _p n +/- 2 p n +/- 12 p n +/- 12 p n 4l- 12 p n +l- 12 p n
Time none - 0.36 0.00 32 + 012005 32 + 079 0.00 32 0.16 0.02 32 + 075000 32
Temperature none - 056 0.00 31 + 013005 31 + 074000 31 025 000 31 + 067 000 31
Salinity none - 0.44 0.00 31 + 056 000 31 + 061000 31
NH, [nM] none
NO; [pmol L] none
PO, [umol L*] none + 047 0.00 29 - 026000 29 + 024001 29 - 029000 29
Tehla [ug L] st - 042 000 30 + 022001 30 + 057 0.00 30 042 000 30 035000 30 + 050000 31 - 025000 30
Tchla>10um [pgl?] St - 0.18 002 30 + 041000 30 + 045 0.00 31
Tchla<10pm [pgl?] St - 045 0.00 31 + 044 000 31 032 000 31 - 032000 31 + 041000 31
N, Fix [amol L*d"]  sqrt + 024001 20 + 020001 29 + 019 002 31 014 005 29 + 024 001 29

N, Fix<10 [nmol L*d™] sqrt + 014 0.04 29
UCYN-A1 [nifH L] - 041 0.00
UCYN-A2 [nifH L] 0.18 0.01
UCYN-B [nifH L]
UCYN-C [nifH L]
Tricho. [nifH L]
Het1 [nifH L]
Het2 [nifH L]

Het3 [nifH L]

0.14 0.04

0.40 0.00

0.41 0.00

0.15 0.03

0.60 0.00

0.15 0.03

Table S2. Pearson correlation coefficients and transformations for each paired

environmental and abundance variables in the Noumea Lagoon during the

deployment of the VAHINE mesocosms.

UCYN-A1 UCYN-A2 UCYN-B UCYN-C Tricho. Het-1 Het-2 Het-3 ¥-24774A11
Variable trans. #/- 12 p n +/- 12 p n #/- 2 p n +/-r2 p n #/[- 2 p n +/- 12 p n #/- 2 p n +/- 12 p n */- 2 p n
Time none. - 040 004 11 | + 040 004 11 + 054 001 11 | + 053 001 11 + 043 003 11
Temperature none - 068000 10
Salinity none - 080000 8 + 064 002 8
NH, [nM] none + 058003 8 + 065002 8
NO; [umol L] none
PO, [umol L] none
Tchla fug L1 sqrt
Tchla>10um fugl™ sgt =+ 052 003 9 + 065001 9
Tehla < 10um fugL™1  sart + 049 004 9 0.03 0.39
N, Fix [nmol L' d']  sqrt + 060 001 9
UCYN-A1 [nifH L™ log + 041003 11
UCYN-A2[nifH L™ log 0.38 0.04 11
UCYN-BInifHL"  log 0.49 0.02 + 049 002 11
UCYN-C [nifH L1 log + 049 002 11

Tricho. [nifH L1 sqrt
Het1 [niftH L™ sqrt
Het2 [nifH L™ sqrt

) sqrt

+ 060 001 11




Table S3. Targeted diazotroph abundances. Abundances were determined for each

mesocosm (M1-M3) and the Noumea Lagoon (outside) using qPCR targeting the nifH

gene sequences specific to each phylotype, and are reported as nifH copies L. Data used

to plot Figure 2 in the main body of the text.
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Table S4. Distribution of reads across samples obtained from high throughput
sequencing of nifH amplicons using the Illumina MiSeq platform. Raw paired end
reads were subjected to a number of quality filtering steps in CLC Genomics Workbench
and QIIME (described in the main body of text). NL — Noumea Lagoon; M1 — mesocosm

1; M2 — mesocosm 2; M3 — mesocosm 3.

total merged

total numer of sequences after

Spalr: SamplelD MiSeqTag pai’ree:dtsend tz:a(:l::ﬁ';geid bz:v(;:::%%%_ usear;lllec:uality
400 bp
Nd'; 65130 164 61322 58125 56956 54994
o 65171 165 40865 37884 37259 28255
M 60334 158 76385 72268 70677 68851
(';"111’ 60337 159 68127 64096 62849 50722
s 59119 155 48732 45960 45223 39629
M2 60338 160 63226 60146 60338 57719
(';"123’ 60351 162 77725 73208 71838 66870
o 60326 156 44644 42095 41393 34995
MS. 60353 163 63091 59631 58592 57332
e 60344 161 38399 35809 35192 31966
o 60330 157 54332 51240 50398 43876

3: 636848 600462 590715 544209




Table SS5. Operational taxonomic units used for in silico qPCR and phylogenetic

classification. OTUs determined via usearch 6.1 clustering method from nifH reads that

passed the usearch qf quality-filtering pipeline in QIIME and used in downstream

analysis (greater than 100 reads).
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1890 86139 15.84% Y Y 1B UCYN-A UCYN-A2 0 0 0
2317 82341 15.14% Y Y 1B UCYN-A UCYN-A2 0 0 1
1 36138 6.65% Y Y 1G y-24774A11 y-proteo. 0 1 0
2280 15585 2.87% Y Y 1J/1K
2008 13437 2.47% Y Y 1B UCYN-A UCYN-A1 1 1 1
1649 13374 2.46% Y Y 1G y-24774A11 y-proteo. 0 1 1
2325 12491 2.30% Y Y 1B UCYN-A UCYN-A2 0 0 0
2218 11621 2.14% Y Y 1G
3 11546 2.12% Y Y 1J/1K
1754 11455 2.11% Y Y 1B UCYN-A UCYN-A1 1 1 1
2199 9607 1.77% Y Y 1G
5 8799 1.62% Y Y 1B Tricho. Tricho. 0 0 0
987 6396 1.18% Y Y 1G y-24774A11 y-proteo. 0 1 0
2326 5642 1.04% Y Y 1G y-24774A11 y-proteo. 0 1 0
1548 5373 0.99% Y Y 1B UCYN-A UCYN-A2 0 0 0
6 5155 0.95% Y Y 1B UCYN-B
12 5120 0.94% Y Y 1B UCYN-C UCYN-C 1 1 3
2 4842 0.89% Y Y 1B UCYN-A UCYN-A1 1 0 1
35 4643 0.85% Y Y 1B Tricho. Tricho. 2 0 1
664 3788 0.70% Y Y 1B UCYN-A UCYN-A2 0 0 0
18 3073 0.57% Y Y 3
1414 2852 0.52% Y
1 2842 0.52% Y Y 1B UCYN-A UCYN-A2 0 0 0
1258 2644 0.49% Y
8 2601 0.48% Y Y 1J/1K
2168 2598 0.48% Y Y 1G
0 2586 0.48% Y Y 1B UCYN-A UCYN-A2 1 0 0
10 2558 0.47% Y Y 1G
74 2471 0.45% Y Y 1B UCYN-A UCYN-A1 1 0 1
15 2399 0.44% Y Y 1G
1774 2293 0.42% Y Y 1J/1K
1318 2167 0.40% Y Y 1B UCYN-A UCYN-A2 1 1 2
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