Hidden in plain sight - highly abundant and diverse planktonic freshwater Chloroflexi
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of the Caspian Sea. Marine datasets include
(one DCM and one deep dataset), Atlantic

BATS, Pacific HOTS and Red Sea depth profile datasets together with selected deep datasets from

MALASPINA and TARA expeditions and the Puerto Rico de

ep trench dataset. Chloroflexi related reads

were further assigned to lower taxonomic levels of the phylum Chloroflexi based on the best BLAST hit
to class-level taxa. The complete list of datasets used is available in (Mehrshad et al., 2017). Datasets

highlighted in gray were used for the assembly.



itariaceae Ca. ia Ca. Li lindria

Ca. Profundi
PhysicochemistryPhytoplankton : CL500-11 JG30-KF-CM66 SI56
- 10 .
3 = 0 J— =] 10
= q — == . §
=g 20 B Bk
Q jm / ] . C 6
S 40 J— =] e ) . .
60 {e— i Y N
Kus 5 \ 0 f
P. rubescens | ) \ £
801 /| —Temp 1 mm Cryptophytes 1™ 0 20 40 60 8 100 2
—Oxygen | I Diatoms depth (m) 2
100 T T T T 1 gl T T F T T 1 T T 1 \ ~ r2=0661 10 g
0 10 20 0 10 20 30 0 3 6 9 0 0102030 1 2 3 : =
ow 0 8
= | = \' o
T8 ? —- = 6 B
Q= o
7] 2— 20 = o ) 7 4 g
E = L el s
40 J— J— . 2 g
3 S—— §
60 e - 5 10 15 20 £
temperature (°C) E]
Q
80 — o A ?=0.604f10 ©
100 e — e — |
T 0 10 20 0 10 20 30 0 3 6 9 0 0102030 1 2 3
] s O f=
E Q i
E c i———
S 5 20 == =
2“: |—
b= 40 | —— 0 2 4 6 8 1012 14 16
3 chlorophyll a (ug I")
J—— 3
E 8¢ #=0.486
=
8— 80 J—
a
100 T T T T 1 T T T T | T T ,
- 10 0 10 20 0 10 20 30 0 3 6 9 0 0102030 1 2 3
] S 0
£ S — E
£Eo - o
52 20 = J— T
n< i B 0 20 40 60 80 100 =
[ = depth (m =
“'“' 40 j—— - pth (m) 2
— ~
=)
60 J— = ;
ol
»n
80 P 8
3
100 ; . — — —T— 5
0 M0 20 O 10 20 30 0 3 6 9 0 0102030 1 2 3 8
E2 o e E
£ S = 5 10 15 20 E]
23 temperature (°C) R
S5 o 20 J— — 3
® e i not present  jum r’=0.249 7
S 40 j—= - o ///
— ® e T . 2
‘/. [ ] °
60 ] o = L
EE— e 1
80 Je— o,
////———\ X
100 J— . —~

0 10 20 0 10 20 30 0 3 6 9 0 0102030 1 2 3 0246 810121416
Water temperature (°C)

Oxygen content (mg I'1)
Supplementary Figure S3: Vertical profiles of water temperature, oxygen,phytoplankton and absolute

CARD-FISH abundances of three lineages of Chloroflexi in Lake Zurich at five different sampling point
in 2015. Relationships of absolute abundances of the CL500-11 and SL56 groups to depth, temperature
and chlorophyll a are shown at the right. Correlation coefficients (r?) are indicated within the plots.

-1
Chlorophyll a (ug I'1) Absolute abundance (104cells ml'1) chiorophyll & (g I)



Bath h

Ca. Pr

Physicochemistry Phytoplankton CL500-11

itariaceae Ca. P ia

Ca.Li

JG30-KF-CM66 SL56

ylindria

oW
c= O 5
=9 * ?=0.344
Q= 4
" 4 ~
< N 3
-— . ° \\\s_// 2
20 ! P
o
M others e . ;
[ Cryptophytes N s H 0
<0 T M Diatoms ! ! s
===t emp : 0 10 20 30 40
—Oxygen Cyanobacteria depth (m)
40 I Chlorophytes - 5
& B 0 10 20 0 10 20 0 0306090 020406012345 |r=0416 i
25 o 4
Ed
3= 3
33 0 2
NS
T 1
=
©
P4 20 — ™ 0
. 5 10 15 20 25
E 30 1 1 temperature (°C)
S 5
3 r’=0.361 y
D 40 T T T T 1 - T T 1 F T 4
0 10 20 0 030609 0 02040601
50 ’
E] ° r 2
EQ
= < 10
ns
0 ~
)
] 20 {— ]
30 1 - i
B — .. pmm 0@m
0 10 20 0 10 20 0 030609 0 020406012345
E2 p
= - ]: E
- >
a2 10
=
° !
20 o -
30 1 = -
O . [e—— EE——
0 10 20 0 10 20 0 0306090 020406012345
Water tsmperature: (1) Chlorophylla(ug I'1) Absolute abundance (104cells ml'1)

Oxygen content (mg I'1)

absolute abundance SL56 (10*cells mI™)

Supplementary Figure S4: Vertical profiles of water temperature, oxygen, phytoplankton and absolute
CARD-FISH abundances of three lineages of Chloroflexi in Rimov Reservoir at four different sampling
points in 2015. Relationships of absolute abundance of the SL56 group to depth, temperature and
chlorophyll a are shown at the right. Correlation coefficients (r?) are indicated within the plots.
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Supplementary Figure S5: Recruitment plot for ZSMay80m-G1 as a representative of the Chloroflexi
CL500-11 cluster against different freshwater environments and the depth profile of brackish Caspian
Sea. The ZSMay80m-G1 is the only bin that contains a 16S rRNA sequence and shows completeness
of 75%. In each panel the Y axis represents the identity percentage and X axis represents the genome
length. The red dashed line shows the threshold for presence of same species (95% identity).



Amadorio reservoir

Tous reservoir (12m)

Lake Erken
100 100
954 954
909 f 001
854 g5] ¢
803 NE
75 759 75
70- T T i f T T T 70‘ T T T T T T 70-
O 200K 400K 600K 800K 1000K 0 200K 400K 600K 800K 1000K 0 200K 400K 600K B8OOK 1000K
Dexter reservoir (DEX140) Klamath reservoir (IR112) Lake Houston (LHTX21)
1004 1004 - .- AT SN 5 1004 >e et . TR,
e
951 954 9
907 907 907
859 H 85 857
807 F:NE R 807
754 751 759
70- T T T T T T 70- 70- T T T T T T
0 200K 400K 600K 800K 1000K 0 200K 400K 600K 800K 1000K 0 200K 400K 600K 800K 1000K
Lake Zurich (May 2013, 5m) Lake Zurich (Mar 2017, 2m) Rimov reservoir (Apr 2016, 0.5m)
1007 1004 1009 |, e
95 951~¢ 954
9073 907 90
857 857 854
807 807 A 804
757 751 754
70- T T T T T T 70_ T y ) T T T T 70-
0 200K 400K 600K BOOK 1000K 0 200K 400K 600K 800K 1000K 0 200K 400K B00K 800K 1000K

Supplementary Figure S6: Recruitment plot for ZSMar2m-G89 as a representative of the Chloroflexi
SL56 cluster against different freshwater environments. The ZSMar2m-G89 is the only bin that contains
a 16S rRNA sequence and shows completeness of 68%. In each panel the Y axis represents the identity

percentage and X axis represents the genome length. The red dashed line shows the threshold for
presence of same species (95% identity).
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Supplementary Figure S7: Recruitment plot for ZSMay80m-G79 as a representative of the Chloroflexi
TK10 cluster against deep Caspian Sea dataset and different freshwater environments. The ZSMay80m-
G79 is the most complete genome in the TK10 cluster (85%) and also contains a 16S rRNA sequence.
In each panel the Y axis represents the identity percentage and X axis represents the genome length.
The red dashed line shows the threshold for presence of same species (95% identity).
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\Supplementary Figure S8- Maximum likelihood tree of rhodopsin protein sequences from different
bacterial and archaeal groups (212 protein sequences in total) [A]. Expanded Maximum likelihood tree
of the rhodopsin protein sequences belonging to the phylum Chloroflexi [B]. The alignment of the
rhodopsin protein sequences from the amino acid associated with light absorption preferences. The
leucine (L) and methionine (M) variants absorb maximally in the green spectrum while the glutamine
(Q) variant absorbs maximally in the blue spectrum [C]. The alignment of amino acid residues involved
in carotenoid binding in Salinibacter ruber DSM13855 (Luecke et al., 2008) and Xanthorhodopsin like
sequences of the phylum Chloroflexi. The residue number is mentioned on top of the panel [D]. The
rhodopsin genes present in the MAGs of this study are highlighted in re



Alphaproteobacteria (40)
Pseudooctadecabacter

Planktomarina
Roseobacter
Rhodobacter
Thalassobium
Sulfitobacter
Planktotalea
Roseisalinus
Jannaschia
Halovulum
Loktanella
Cereibacter
Gammaproteobacteria (70) Roseibaca
Thermochromatium /77 Nerolls
hiorhodococcus ~
Thiophaeococcus /
Marichromatium | Alphaproteobacteria (31)
Allochromatium [ Rhodobacteraceae
| N Roseibacterium
iocapsa £ b Dinoroseobacter @
iocystis \ Thalassobacter ol
Erythrobacter
A Roseobacter
| \ / Rhodovulum
Halochromatium | \ “ | Roseovarius
Lamprocystis \ Roseivivax iy o 08
| 4 Jannaschia
A I 7 Chloroflexi (19)
A 03 Candidatus-Chloroploca
\ Chloroflexus
N\ Roseiflexus
Alphaprote_obacterla 1 (7) - = | Oscillochloris
PnBaI:‘sD;::I%’: 8; { —— Alphaproteobacteria (43)
. S N Sandarakinorhabdus
W " == Novosphingobium
et 7~ \ Erythromicrobium
=~ Porphyrobacter
Alphaproteobacteria (24) | ~ | Citromicrobium
;:&mod_oﬁpinlbum [ 4 A N gphmgzm?nas
Roseospirilum p // / \ ’K Bg:;;?n:rfaz'
Rhodomicrobium 5 | ) Agrobacterium
PR , LS , | Nvespilom
Rhod?)plsnes | / “ \ e LR::[::;;T\
Rhodocycius (Beta) (1);4 > \ Betaproteobacteria (25) Stappia
{ | \ Rubrivivax Bo:
‘ \ Methylibium
\ Lt
G teobacteria (7) - / s
R A |
Alphaproteobacteria (45) ' /Betap ia (10)
Meth I
[hkpudonones Rosoaes
Roseococcus
Rubritepida
Chloroflexi pufM WP-015940400 pufM Chloroflexus aggregans
OAN37074 pufM Chloroflexus sp. isl-2
WP-028458606 pufM Chloroflexus sp. Y-396-1
WP-031458170 Chloroflexus sp. MS-G
WP-012256939 Chloroflexus sp.
o 1703253B Chloroflexus aurantiacus
s3— AlO09718 pufM Candidatus Chloroploca asiatica
lﬂF AlO09722 pufM Candidatus Chloroploca asiatica
100 97 AlO09714 pufM Candidatus Chloroploca asiatica
AKH66802 pufM Chloroflexi bacterium Um-2
70 LHTX18-chloro-G2
WP-006563456 pufM Oscillochloris trichoides
-0 ;4 BAC76414 pufM Roseiflexus castenholzii
85| ALS54745 pufM Roseiflexus sp.
100 AKH66013 pufM uncultured Roseiflexus sp.
|W AKH66012 pufM uncultured Roseiflexus sp.
100 WP-011957973 pufM Roseiflexus sp. RS-1
10(47 Amadorio-chloro-G1
0.3 Tous25m-chloro-G3

Supplementary Figure S9- Maximum likelihood tree of the pufM protein sequences from different
bacterial groups (328 protein sequences in total) [A]. Expanded Maximum likelihood tree of the pufM
protein sequences belonging to the phylum Chloroflexi [B]. The pufM genes present in the MAGs of
this study are highlighted in red.



