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Figure Legend

Figure S1. C12 bioavailability in A. borkumensis SK2 under atmospheric (0.1 MPa) and mild HP
(5 and 10MPa). Initial C12 concentration provided was equal to 7.5 g L. Bars indicate 95%
confidence intervals.

Figure S2: Upregulated COG in A. borkumensis SK2 cells incubated at 10MPa with respect to
expression levels at 0.1MPa. Percentage of expression is normalized on the total number of

upregulated gene clusters (354/2202, 16%).
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Table S1. Expression of genes related with the gluconeogenesis and pentose phosphate pathway

connecting the TCA cycle to the purine, pirimidine and histidine metabolism in 4. borkumensis SK2

cells grown under 10MPa as compared to 0.1MPa

Pathway Regulation ;?ng 10MPa 0.1MPa ICIl)uster Locus Tag Description
Glycolysis/Gluconeogenesis
+ 1316143 2481 922 ABO 1031 gyceraldehyde-3-phos-

. - phate dehydrogenase
(connection between TCA and Pentose hosphoenolpyruvate car-
pathway) + 0.73 75.45 4537 2058 ABO (275 P1osPnoenopy

boxykinase
+ 0.51 147.09 103.46 360 ABO_1769 phosphoglycerate mutase

= 0.26 169.44 141.78 321
= 0.12 203.26 186.56 1268

ABO_2613 phosphoglycerate kinase
ABO 1164 enolase

- 091 30.04 56.43 905

glyceraldehyde 3-phos-

ABO_2614 phate dehydrogenase

Pentose Phosphate Pathway

+ 0.8580.36 44.62 75

ribose 5-phosphate iso-

ABO_2606
- merase

= -0.1 55.37 59.48 1845

(connection between Glycolysis and = 0.12 59.79 65.06 2084
Purine/Pyridine/Histidine metabolism) ’
= 0.41 112.52 149.47 1262
= 0.48 31.24 4348 1950

ABO_2615 transketolase

ribose-phosphate pyrophos-

ABO_0518 phokinase

ABO_0937 phosphomannomutase

ribulose-phosphate 3-

ABO 2042 .
- epimerase




Table S2. Expression of genes related with transcription in 4. borkumensis SK2 cells grown under

10MPa as compared to 0.1MPa

Pathway Regulation i;)(ng 10MPa 0.1MPa ICIl)uster Locus Tag  Description
Transcriptional regula-
tor
+ 142 917 342 2143 ABO 0036 ranscriptional regulator
- PyrR
+ 139 3140 1201 1630  ABO 1434 OnR family transcriptional
- regulator
+ 135 5577 2189 1700  ABO 2750 |CiR family transcriptional
- regulator
+ 100 1538 768 1695  ABO 1718 ICiR family transcriptional
- regulator
+ 081 5100 2912 1815  ABO o121 OmR family transcriptional
- regulator
+ 081 4603 2632 335 ABO 102 [etR family transriptional
- regulator
+ 070 2533 1561 117 ABO 2418  [etR family transeriptional
- regulator
+ 058 3117 209.1 1957  ABO 0490 L°tR family transcriptional
- regulator
+ 0.55 337.7 2308 714 ABO 1835 transcriptional regulator
+ 0.51 4983 3505 1991  ABO 2014 LS Fis family transcriptional
- regulator
= 0.45 4505 330.8 1975 ABO 2175 transcriptional regulator
- 028 2397 1971 825 ABO 0083 [oR family transcriptional
regulator
- 0.19 1025 899 215 ABO 2116 LysR family transcriptional
- regulator
- 0.16 2001 179.1 1768  ABO 2149 MarR family transcriptional
- regulator
= 0.14 3079 278.6 2038 ABO 2120 transcriptional regulator
- 013 787 861 1144 ABO 0484 LYSR family transcriptional
- regulator IlvY
= -0.21 8359  969.5 1586 ABO 0309 transcriptional regulator Fur
- 051 1124 1600 1316 ABO 1437 transcriptional regulator
- CysB
- 057 2926 4351 2060  ABO o782 OmR family transriptional
- regulator
. 065 2454 3860 627  ABO_0054 iR family transcriptional
- regulator
. 070 2425 3934 181 ABO 0198 ctR family transcriptional
- regulator
- -0.72  70.5 116.2 526 ABO 1241 transcriptional regulator
- 074 549 917 1731 ABO 2170 \Tmscriptionaltemuinator
- -0.82 87.5 154.0 1922 ABO 2154 transcriptional regulator



DegU

transcriptional regulator

094 307 587 200 ABO_0019 0
099 482 956 1615  ABO 1353 LYSR family transcriptional
- regulator
-1.00 41.8 83.6 1552 ABO 1600 transcriptional regulator Anr
.05 730 1516 2019 ABO 10l |CtR family transcriptional
- regulator
-1.07 13.0 27.3 1096 ABO 0115 transcriptional regulator
-1.10 354 759 1118 ABO 1842 MarR family transeriptional
- regulator
11 310 671 1066 ABO 0028 YSR family transcriptional
- regulator
-1.15 54.0 120.0 1314 ABO 1341 transcriptional regulator Anr
130 759 1873 196 ABO 1647 [etR family transriptional
- regulator
-1.34 292 74.1 147 ABO 0285 transcriptional regulator
-1.42 614 164.4 1016 ABO 2438 transcriptional regulator
144 233 63.4 69 ABO 0118 LysR family transcriptional
- regulator
147 219 60.7 706 ABO 1405 MerR family transcriptional
- regulator
165 474 1489 1334 ABO 2123 LySR family transcriptional
- regulator
177 1050 3590 422 ABO 0966 ‘ranscriptional regulator
- TtgR
183 510 1812 1292 ABO 0992 |CtR family transcriptional
- regulator
190 469 1758 1472 ABO 0l4¢ LYSR family transcriptional
- regulator
203 181 741 1455  ABO 1706 \CiR family transcriptional
- regulator
218 119 542 1084  ABO 2402 LYSR family transcriptional
- regulator
252 294 1685 275 ABO 1471 LysR family transcriptional
- regulator
292 164 1245 976 ABO (0244 MerR family transeriptional
- regulator
331 658 6538 1928  ABO 0031 ‘anscriptional regulator
- QseB
Transcriptional elonga-
tors, activators, termina-
tion
160 1496 493 2111 ABO 2463 transcription termination fac-
- tor Rho
157 9140 3089 751 ABO (373 \ranscription antitermination
- protein NusG
146 6441 2336 2066  ABO (328 ranscription clongation fac-

tor



transcription elongation fac-

1.30 289.2 117.6 680 ABO 0319 tor GreA
-0.23 1453 170.6 2083 ABO 0369 transcriptional activator
0.69 950 152.8 585 ABO 2457 transcription elongation fac-
- tor GreB
098 546 1076 2103 ABO 0g62 Uanscriptional activator
- MetR
2122 219 511 720 ABO_1028 transcription-repair coupling

factor




Table S3. Expression of genes related with DNA synthesis and repair in A. borkumensis SK2 cells

grown under 10MPa as compared to 0.1MPa

Pathway Regulation ;?gz 10MPa 0.1MPa Cluster ID Locus Tag  Description
DNA polymerase
+ 0.60 1085 717 1331 ABO 1225 ggﬁ polymerase Il subunit ep-
_ 050 717 507 9 ABO 1075 DNA polymerase I1I subunit
’ ' ' - delta’
- 035 858 674 1713  ABO 1775 DNApolymerase Il subunits
- gamma and tau
= 0.09 3113 292.7 1934 ABO 0002 DNA polymerase III subunit beta
_ 038 676 88.0 549 ABO 1158 DNA polymerase III subunit al-
. . . - pha
= -0.50 126.0 178.1 2178 ABO 0659 DNA polymerase IV
- -0.55 36.0 52.6 1102 ABO 0494 DNA polymerase III subunit chi
. 080 263 459 1933 ABO_lo49 ~DNApolymerase Il subunit
- delta
- -1.23 270 63.4 1625 ABO 2659 DNA polymerase I
: 158 417 1245 1088 ABO_ 2156 N polymerase Il subunit ep-
DNA repairing
System
+ 297 9938 126.8 1956 ABO 1801 RecA, DNA repairing protein
+ 1.16 3704 1658 366 ABO 0003 Reck; DNAreplication and re-
- pair protein RecF
= 0.17 937 83.1 324 ABO 0310 RecN, DNA repair protein RecN
- 010 397 426 1708  ABO_1773 NecR,recombination protein
- RecR
= 018 528 597 1594 ABO 1292  RarA, recombination factor pro-
- tein RarA
i 117 338 763 64 ABO 2413 RdgC, recombination associated
’ ’ ’ - protein
RadC, DNA repair protein
- -1.30 377 93.0 89 ABO 0214 RadC-like protein
- -1.50 45.0 127.2 1965 ABO 2185 RadA, DNA repair protein RadA
- -1.83 239 84.7 1179 ABO 1629 RecO, DNA repair protein RecO




Table S4. Expression of genes related with protein translation in A. borkumensis SK2 cells grown

under 10MPa as compared to 0.1MPa

Pathway Regulation i?(gjl 10MPa 0.1MPa ;JIl)uster Locus Tag Description
Translation factor
+ 290 1490.8 199.1 930 ABO 1144 translation elongation factor Ts
+ 226 667.9 139.5 7 ABO 1841 translation initiation factor IF-3
+ 1.45 497.8 181.8 28 ABO 0329 translation initiation factor IF-2
+ 0.98 160.5 81.3 815 ABO 1286 translation initiation factor IF-1
= 0.31 1143 92.0 573 ABO 2446 translation elongation factor P
- -1.32 45.0 112.3 985 ABO 0684 translation elongation factor P
Elongation factors
+ 238 12794 2457 155 ABO 0383 Tuf, elongation factor Tu
+ 230 12139 2459 155 ABO 0371 Tuf-1, elongation factor Tu
+ 0.55 238.7 1635 1100 ABO 0382 FusA, elongation factor EF
RNA polymerase
+ 149 4259 1512 739 ABO 0422 Egr‘;sj‘srjl‘;ﬁ iﬁ‘gap"ly'
+ 0.55 2088 1424 1782  ABO 0378 Ef:r/:;:isrsgg;di A poly-
T 0.58 2244 1500 1558 ABO_0379 LnA-directed RNApoly-
+ 373 4634 350 497 ABO 0177 Ef:r/:;:isrsgg;di SIA glfly'
RNA methyltransferase
+ 1.09 97.7 45.8 416 ABO 0813 RNA methyltransferase
= -0.45 55.7 75.9 1961 ABO 2192 RNA methyltransferase
- -1.08 78.5 166.0 302 ABO 0513 RNA methyltransferase
- -1.23 29.6 69.5 82 ABO 1624 RNA methyltransferase
- -2.04 8.1 33.6 400 ABO 2271 RNA methyltransferase
Pseudouridylate syn-
thase
+ 1.26 2634 110.0 789 ABO 0331 pseudouridylate synthase
= 0.16 285 25.5 489 ABO 1280 pseudouridylate synthase
= 0.07 674 64.0 2 ABO 2537 pseudouridylate synthase




Table S5. Expression of genes related with 30S and 50S ribosomal subunits in 4. borkumensis SK2

cells grown under 10MPa as compared to 0.1MPa

Pathway Regulation i?gz 10MPa 0.1MPa Cluster ID Locus Tag  Description

Ribosomal pro-

teins
+ 499 54931 1733 327 ABO_0453 508 ribosomal protein L27
+ 4.60 1969.1 81.2 466 ABO 0396 30S ribosomal protein S10
+ 439 1715.1 818 848 ABO 0576  50S ribosomal protein L13
+ 336 2078.6 2022 1397 ABO 0397 508 ribosomal protein L3
+ 331 6108 61.6 1111 ABO 0401  30S ribosomal protein S19
+ 323 7474 79.8 1101 ABO 0215 50S ribosomal protein L.28
+ 3.16 1081.2 121.0 1912 ABO 0402  50S ribosomal protein L22
+ 3.11 3369 39.0 1183 ABO 0452  50S ribosomal protein L21
+ 298 7857 99.8 917 ABO 2191  30S ribosomal protein S6
+ 296 11244 1447 906 ABO 0408  50S ribosomal protein L24
+ 295 32544 420.1 1059 ABO 0416  50S ribosomal protein L15
+ 295 8635 112.0 662 ABO 0404  50S ribosomal protein L16
+ 293  2418.1 3175 1335 ABO 0411 30S ribosomal protein S8
+ 290 14495 193.6 66 ABO 0406 30S ribosomal protein S17
+ 2.89 42504 5745 1903 ABO 0377 508 ribosomal protein L7/L12
+ 2.88 5944 80.8 2053 ABO 1840 50S ribosomal protein L35
+ 2.80 2701.1 387.7 1541 ABO 0403  30S ribosomal protein S3
+ 278  1129.7 164.6 2176 ABO 0405  50S ribosomal protein L29
+ 2.78  489.0 71.3 180 ABO 0409  50S ribosomal protein L5
+ 277 2559 375 1244 ABO 0517 Zf)sstrreiz’s‘);‘;g;zilnprc"::m L25/gener-
+ 274 5833 87.3 263 ABO_1143  30S ribosomal protein S2
+ 271 13473 2063 151 ABO 0399  50S ribosomal protein L23
+ 2.61 570.2 93.6 2150 ABO 0414  30S ribosomal protein S5
+ 2.57 10634 1793 251 ABO 0398  50S ribosomal protein L4
+ 240  2067.0 3903 594 ABO_2240  50S ribosomal protein L31
+ 237 17223 3326 334 ABO 0415 50S ribosomal protein L30
+ 225 2375 499 1973 ABO_0407  50S ribosomal protein L14
+ 222 5420 116.2 1254 ABO 0420 30S ribosomal protein S11
+ 220 7649 166.8 1281 ABO 0412  50S ribosomal protein L6
+ 2.18 3659 81.0 1365 ABO 2060 30S ribosomal protein S21
+ 2.18 7869 174.3 1161 ABO_0400  50S ribosomal protein L2



+ 2.14  846.0 191.9 1786 ABO 0332  30S ribosomal protein S15
+ 2.11  698.6 162.2 1378 ABO 0376  50S ribosomal protein L10
+ 2.07 1517 36.1 1132 ABO 0456 30S ribosomal protein S20
+ 1.81 5482 156.1 1800 ABO 0374  50S ribosomal protein L11
+ 1.78 1051.6  306.2 575 ABO 1745  30S ribosomal protein S1

+ 1.70  891.2 275.0 94 ABO 0381  30S ribosomal protein S7

+ 1.60 2293 75.5 2106 ABO 0413  50S ribosomal protein L18
+ 1.57  635.8 214.0 808 ABO 0801  50S ribosomal protein L19
+ 1.34 3950 155.9 1647 ABO 2189  30S ribosomal protein S18
+ 1.06 1455 69.8 1895 ABO 0419  30S ribosomal protein S13
+ 0.99 85.6 43.2 1385 ABO 2188  50S ribosomal protein L9

+ 0.98 2337 118.3 2029 ABO 0380 30S ribosomal protein S12
+ 0.94 2023 105.5 1759 ABO 0421  30S ribosomal protein S4

+ 0.88 1039 56.6 258 ABO 0798  30S ribosomal protein S16
= 049 1392 98.9 610 ABO 0375  50S ribosomal protein L1

= 042 66.5 49.7 913 ABO 0410 30S ribosomal protein S14
= 0.26  639.5 535.6 665 ABO 0216  50S ribosomal protein L33
= 0.21  303.1 261.4 1232 ABO 1066  50S ribosomal protein L32
= 0.00 522 52.1 2091 ABO 1839  50S ribosomal protein L20
= -0.18 153.6 174.5 1225 ABO 0423  50S ribosomal protein L17
= -0.42  161.0 215.6 1356 ABO 0577  30S ribosomal protein S9

- -1.15 297.7  661.1 1929 ABO 0418  50S ribosomal protein L36




Table S6. Expression of genes related with some typical pressure-responsive genes in A. borkumensis

SK2 cells grown under 10MPa as compared to 0.1MPa

Pathway Regulation i:,)gz 10MPa 0.1MPa ;JIl)uster Locus Tag Description
Sigma factors
+ 157 39197 13194 474 ABO (551 Sigma 54 modulation protein/ri-

bosomal protein S30EA

RNA polymerase sigma factor
RpoD

- -0.57 80.2 118.9 1798 ABO 0552 RNA polymerase sigma-54 factor
- -0.79 3738.0 6459.0 1243 ABO 2569 RNA polymerase sigma-32 factor
sigma-54 dependent DNA-bind-

- -0.53 560.8  809.0 1579 ABO 2063

- 136 621 1591 73 ABO 0471 |
- ing response regulator
; [1.65 827.6 26061 798 ABO 1639 RNA polymerase sigma factor
- RpoE
- -1.88 9.8 36.1 363 ABO 2179 rna polymerase sigma-e factor
- 320 1802 16533 464 ABO 1638 Sigma factor algU negative regu-
- latory protein AlgS
Chaperonines, CSP,
HSP
+ 115 7253 3274 633 ABO 2744 f;f*h“k domain-contain pro-
+ 093 4720 2475 943 ABO_1283 feoilf'ShOCk domain-contain pro-

= 0.39 68.0 51.9 2055 ABO_0277 heat shock protein 15 kDa

heat-inducible transcription re-

= -0.34 793 100.7 2011 ABO 0312
- pressor hrcA

= -0.38 4459  581.5 920 ABO 0634 chaperonin, 60 kDa

- -0.91 2323 4379 1599 ABO 0313 heat shock protein GrpE
- -1.01 88.1 176.9 315 ABO 0276 chaperonin, 33 kDa

- -1.11 1855  399.2 342 ABO 0315 heat shock protein DnaJ
- -1.47 150.5 4165 572 ABO 1489 heat shock protein 90

cold-shock domain-contain pro-
temn

- -2.00 17963 71853 1897 ABO 0633 chaperonin, 10 kDa

- -2.16 1759  784.8 2039 ABO_ 1180 heat shock protein HtpX

- -2.45 1092.7 5968.7 1277 ABO 1777 heat-shock protein IbpA

- -2.52 2017.7 11588.2 2001 ABO 0314 heat shock protein DnaK

- -1.54 8.8 255 1856 ABO 1912

Outer membrane pro-
teins

+ 2.76  6146.6 904.7 1985 ABO 1527 OmpA family protein

0.22 471.6 4047 531 ABO 1152 outer membrane protein OmpH

0.16 1743 155.6 1457 ABO 2500 outer membrane protein TolC
= -0.22 1552 180.8 927 ABO_1151 outer membrane protein surface



antigen family protein

-0.50 1772 249.8 1785 ABO 1411 OmpA family protein
-0.80 324 56.5 1416 ABO 0520 outer membrane lipoprotein LolB
087 1772 3242 1783 ABO I291 °uter membrane lipoprotein carri-
- er protein
106 1136 237.1 1981  ABO 905 °uter membrane polysaccharide
- export protein
-1.09 7642 16289 1217 ABO 0822 outer membrane protein OprF
L1 1401 3028 1503 ABO 03g Couter membrane lipoprotein
- OmlA
167 507 161.1 1227 ABO 1104 outer membrane siderophore re-
- ceptor
173 321 1067 1668  ABO 0076 Ouermembrane ferric
- siderophore receptor
173 321 1067 1668  ABO 0076 Ouicrmembrane ferric
- siderophore receptor
-1.86 33.0 119.5 860 ABO 2104 outer membrane phospholipase A
-2.00 41.8 167.6 768 ABO 1621 outer membrane porin
234 1476 7455 613 ABO 1922 outer membrane protein W




Table S7. Expression of genes related with biotin biosynthetic pathway in 4. borkumensis SK2 cells

grown under 10MPa as compared to 0.1MPa

Pathway Regulation i?gz 10MPa 0.1MPa Cluster ID Locus Tag  Description
Biotin synthe-
Sis
+ 1.81 254.6 72.7529 1834 ABO 2220 biotin synthase
+ 097 19086 9721 1167  ABO_ 1071 f};;’;‘e"acyl'[acyl'camer'pmtem] syn-
+ 077 37435 2191 2166  ABO 1154 GR)-hydroxymyristoyl-facyl carrier
- protein] dehydratase
+ 057 13631 91.84 49 ABO 1069 fa':;Oacyl'(acyl'camer'pmtem) reduc-
= 0.29 46.3562 37.9769 434 ABO 2218 BioH, biotin biosynthesis protein bioH
= 0.12 113.63 10449 1382 ABO 0834 fﬁggeoacyl'[acyl'camer'pmte‘“] syn-
= 0.06 30.2729 28.9851 1348 ABO 2217 BioC, biotin biosynthesis protein BioC
= -0.17 43.03 48.51 2093 ABO 1215 enoyl-[acyl-carrier-protein] reductase
- -0.59  30.37 45.78 248 ABO 2219 8-amino-7-oxononanoate synthase
- -1.41 305 80.8 676 ABO 0256 7,8-diaminononanoate transaminase
- -1.61 15.63 47.55 670 ABO 2216 dethiobiotin synthase
- 348 8754 97896 1649  ABO 1713 >-ketoacyl-(acyl-carrier-protein) re-

ductase




