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Supplementary Data

Table S1 General characteristics of the 4 species of Pyrococcus studied, P. abyssi GE5,
P. furiosus DSM 3638, P. horikoshii OT3 and P. yayanosii CH11

= Pyrococcus Pyrococcus Pyrococcus
yrococeus furiosus horikoshii yayanosii
abyssi GE5
DSM 3638 OT3 CH1
Size (bp) 1,768,562 1,908,256 1,738,505 1,716,818
Predicted
CDS 2,051 2,179 2,061 1,915
GC % 45 41 42 52
Genomic CDS % 92.86 90.41 91.94 89.91
features :\/Iean CDS 863 842 843 828
ength (bp)
rRNA 5 4 4 4
tRNA 46 46 47 46
arCoG % 72.94 72.28 72.84 74.57
N vulcano Nor_th Fiji Okinawa Ashadze,_
Geographical Origin Island, Italy Ba}s_ln, SW Tr_ough, Mid- _Atlantlc
features ’ Pacific Ocean Pacific Ocean Ridge
Depth (m) 0 2,000 1,395 4,100
Morphology Cocci Cocci Cocci Cocci
Metabolism Strictly. Strictly_ Anaerobic Strictly_
anaerobic anaerobic anaerobic
Size (um) 0.8-2 0.8-2.5 0.8-2 0.6-1.4
Temperatre g7 102 70-103 80-102 80-108
range (°C)
Optimum
temperature 96 100 98 98
(°C)
pH range 4-8.5 5-9 5-8 6-9.5
thysi?logical Optimum pH 6.8 7 7 7.5-8
cofies NaClrange 0.7-2.5 0.5-5 15 2.5-5.5
(%, wiv)
Optimum
NaCl (%, wiv) 3 2 2.4 3.5
Pressure 0.1-50 0.1-45 0.1-40 20-120
range (MPa)
Optimum
Pressure 20 0.1 0.1 52
(MPa)
Doubllng time 33 37 32 50
(min)




Table S2 : Predicted pathways of amino acid biosynthesis. -§ is missing the last
enzyme of the pathway.

Predicted pathways of amino acid biosynthesis

Amino
Acid P. P. P. horikoshii P.
abyssi  furiosus yayanosii
Cys + + - +
Leu -8 -§ - -
Lys + + + -
Met - + + -
Phe - + - -
Trp + + - -
val -§ -§ - -
Ala + + + +
Asn + + + +
Asp + + + +
Glu + + + +
Gin + + + +
Gly + + + +
His - + - -
lle -§ -§ - -
Pro - - - -
Ser + + + +
Thr + + + +
Tyr - + - -




Table S4 Real time RT-PCR validations and operon regulation during High pressure
stress. Relative gene expression changes data from microarray analysis and
quantitative real-time RT-PCR assays

L . Microarray qRT-PCR
Locus Description Coordinates 20-52 80-52 20-52 80-52

PYCH_ 00020 NiFe hydrogenase II subunit 1016 2029
PYCH 00030 cytochrome-c3 hydrogenase 2016 2882
PYCH_ 01430 30S ribosomal protein 132937 133 569

PYCH_r10 ARNr 58 164 226 164 347
PYCH _ 05460 hypothetical protein 452 227 452 766
PYCH 06240 ribulose-1,5-biphosphate synthetase 524514 525272
PYCH 06250 Thiamine biosynthesis protein 525353 526 645
PYCH_ 08570 Transposase 755521 756 726
PYO0867 0868 Intergenic Space 765083 765 369
PYCH _ 09590 Cas 4 847106 847 621
PYCH 11050 formate hydrogenlyase II subunit 974097 975539
PYCH_11070 formate hydrogenlyase II subunit 976 760 978814
PYCH 11420 NADH dehydrogenase subunit 1004080 1005255
PYCH 11930 alanine aminotransferase 1051 537 1051 764

PYCH:17100 maltodextrin transport - permease 1522525 1523466
PYCH_17110 maltodextrin transport - permease 1523463 1524704
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Figure S1 : CRISPR/cas alignements in Pyroccocus. The alignments were done with
the Easyfig software (blastn, e-value 10-4)2.
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Figure S2: Heatmap representing the proportion of highly expressed genes by
arCOG categories done using the R script “gplots”3.

o o
(o)} o0 =

Growth Rate (h™)
o
N

o
N

o

S

0O 20 40 60 80
Pressure (MPa)
Figure S3: Growth assays of P. yayanosii.




CRISPR asso- Hypothetical
ciated proteins proteins

S55V1 .
Integrase ::> Various

CRISPR

$Y 3 $323 5UBISEL B3 ¥ BEE B BRE P oRE R E
P horikoshii 55 5 555 &5 5555555 55 & 555 5 5 55 &5 55 5 &
PH140-177 PHEWHCED A4
P. yayanosii T -
PYCH_14110-590
- I Genes (20-52)
e zCEEEE—— -— Proteins (80-52)
3 Kbp B 100%
—
T sp 26-2
126-11-22

68%

126-1
126-4
t26-5
126-6
126-7
126-10
126-13
126-14
126-15
126-18
126-19,
126-20
126-21
t26-22

Figure S4: Alignment of a regulated P. yayanosii CRISPR-cas cluster with part of a
plasmid of Thermococcus sp. 26-2 and P. horikoshii *. The arrows represent the
genes, the ovals the expression results of RNA and the rectangle the expression

results of proteins. The blue color mean the down-regulation on conditions
indicated on the left whereas the red one corresponds to the up-regulation. The
alignments were done with the Easyfig software (blastn, e-value 10-4)2.
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