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1. Growth of TH-55 and cloning of RubisCO genes

Thiomicrospira crunogena TH-55 DSMZ No.12353 RAEEE

. ) .
| DNA extraction - | Amplified genes - l Cloned into pCC1FOS |

) LT

RubisCO form I (cbbLS) and form IT (cbbM) encoding gene regions
(incorporating at least 500 bp upstream to include possible promoter regions)

2. Sampling of hydrothermal fluids (F4/&R)

Nibelungen XPFE/FEBE (2915m) XUUOS5@/KEERRIRVRIK
90-120°C pH=5.6 22 mM hydrogen 8 mM sulfide 56 mM oxygen

0. 22 KRYRRBRERIT ST IE2002FHHIRRRIR, -20°CIRE




3. Construction of fosmid libraries

CopyControl Fosmid Library Production Kit

one genome library with DNA material from TH-55
1152 fosmid clones 29 kb + 5 kb

metagenomic library with the hydrothermal fluids from Nibelungen
1056 fosmid clones 37 kb + 2.1 kb

4. Transposon mutagenesis (35EEF15E3T)

EZ-Tn5T™<KAN-2> insertion kit

one with the fosmid clone 71C2 (35.2 kb) carrying the RubisCO gene cluster
(cbbQOM lysR2 lysR1 cbbLLSQO) and flanking DNA regions

one with the fosmid subclone 71C2II, comprising only the RubisCO gene
cluster (cbbQOM lysR2 lysR1 ¢cbbL.SQO) (13 kb)




S. Preparation of crude extracts

6. RubisCO activity assay (Rubp—3-PGA HPLCEE)

7. Transcription experiments with TH-55 and transposon clones

8. Complementation experiments

9. Sequence access
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a Establishing a function-based screen for detecting
RubisCO active fosmid clones

a establishing the screen — single scale
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C1FOS::chbL C1FOS::cbbM) (clone 6F3, = 38 kb insert) HEkve RUMes:

pCC1FOS::cbbLS : #fiZRubisCO form IAY/)\, KIVE,; pCCIFOS :: ¢cbbM: FwfiZRubisCO form MY E;
pCCIFOS fosmid clone 6F3: i A38.1kb DNAFEZ , B3ERubisCOEREFE (cbbOQOM IysR2 lysR1 cbbLSQO)

FOMZEX (25.1kb) .
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a Establishing a function-based screen for detecting
RubisCO active fosmid clones ]
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a Establishing a function-based screen for detecting
RubisCO active fosmid clones ]

a establishing the screen — single scale
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microtiterplate loaded with the RubisCO
active clone 6F3 in one well and the [
RubisCQ inactive clone 6F8 in all other wells

a Establishing a function-based screen for detecting
RubisCO active fosmid clones ]

scaling the screen — metagenomic scale
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determine whether the RubisCO activity of one
active clone among 11, 23, 47 and 95 inactive
clones i1s still detectable.



a Establishing a function-based screen for detecting
RubisCO active fosmid clones ]
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a Establishing a function-based screen for detecting
RubisCO active fosmid clones ]
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r Recovering RubisCO active fosmid clones from
metagenomic hydrothermal fluid samples ]
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three metagenomic fragments including the RubisCO gene cluster for all 12 clones demonstrated a
100% DNA identity and resembled genes from 7. crunogena XCL-2 (90-96%) (Scott et al., 2006).



r Recovering RubisCO active fosmid clones from
metagenomic hydrothermal fluid samples ]

Thiomicrospira crunogena XCL-2
KR HOCH O IO s_ﬂIa.IlC C

metagenomic fragment (this stud

KO CH A
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

— MR RIERNFZEIE, DNABAY) LRIV EREBERBEXCL-2
(Ter0411-Ter0446) BIRLNEERERIAEYI, (BFREL T4 PEE (Ter0415-Ter0418)
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Ter0417-EBFMNE S E1AI5 AV ERR
Ter0415, Ter0418-F- N IHBEAREINEHGR



I_Transposon insertion libraries to elucidate the role of
metagenomic gene products on RubisCO activity ]

metagenomic fosmid clones with RubisCO gene cluster (13 kb) + 22.2 kb flanking
DNA

&c‘z 481 + 8-] .

74E1 443 + 38

74C10 32425

77HI 448 £ 34

T7F4 461 =4

77D9 467 £ 37 PN =23 S o=z

— agas | 2BMNERY EEL9 995

78E10 427+ 16

o o RubisCOEXs=AY_LifsFl/ak Nir=EBE T

@Gf-l 462 = 39) -

fosmid subclones only containing the RubisCO gene cluster (13 kb)
(cbbOOM IysR2 lysR1 cbbLSQO)

71C211 55+8 Y
84GA4II 48 + 14_]

N TR T EINELERubisCOR] BEEEFRCbbLSFICOOM Z YN EL tBEE, Wil T
metagenomic fosmid clones (71C2, 84G4) HYRubisCOERE# & (13kb) FME 7 & IREE 4
RubisCOF 4,



I_Transposon insertion libraries to elucidate the role of
metagenomic gene products on RubisCO activity ]
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I_Transposon insertion libraries to elucidate the role of
metagenomic gene products on RubisCO activity ]

Supplementary Table S4. Insertion positions of tested transposon clones with 35.2 Supplementary Table S5. Insertion positions of tested transposon clones with 13 kb

kb inserts. i
inserts.
ORT clone insertion total o1f specific RubisCO
number position [aa] length [aa) activity ORF clone insertion total orf specific RubisCO
- _ . . fumal 3 POA mi i number position [aa] length [aa] activity

TH 33 _ 25219 [mmol 3-PGA*min' *ms]
pCCIFOS 35 2 kb / i - 181=8 — - ~ _ ST
orfll2 11 28 208 470= 12 TH-33 ' ' : / L
orfl3 Bl 52 770 1533214 pCCIFOS:13 kb 35+8

86 246 49128 170 129 x5
orfd 28 290 854 450 =30 1911 333 o 41+9

16 490 45101 I'JF:ﬂ]lE "f'bbo':m.-" 1411 60 (Y 37+2
ner orfl4-05 236 448" 450° 384 =3 M iy 2 13213
orfl3 38 37 35 351278 = 3 ===
ner orfU3-06 Bl Ty 300 111238 111 46 355
o6 08 g 133 E1=20 orf0d (chbO-mj 2 o4 266 0+3
onf07 138 139 . 50 =27 1111 109 6311

: 207 %11 - Jff: = 4‘3 orfl10 (cbhbM) 2 171 459 3387

orfl2 (ysR1) - 25 108 e orfll (yzR2) 14011 71 314 100+ 19

L6t 2 405 2 36 7 (Iy:R1 il 264 308 3112
orfl4 (cbbS) 38 111 116 41823 orfl2 (fysR1) . = = =
orf13 (cbbQ-1) 3 180 m 455219 orf13 (chbL) 24 41 lf 85
orfl6 (chb0-1) 4 157 m 48147 ncr lS'i'_'ﬂ.'-'-‘—.If} 201 85 ].':'5J L ERY
orfl7 100 143 177 4601 orflé (chb0-1) 411 303 T 637
orf18 4 329 408 450=1 : DNA fragment from TH-35 genomic library containing only BubisCO gene cluster
orfl g 1110-' 1288 i;; j; ] ?191 * insertion positions in non-coding regions (ner) given in nuclectides
zgj = 58 i i ? total length of non-coding region (ner) given in mucleotides
orf22 36 18 260 1631237
orf23 20 52 01 380325 — AN
=  —— 0521 FREE IR NGL FEEBRY S 4N 384 R EE
orf2s 180 397 520 1= 10
s T, 05t FrEH TN FELSEBRAVERNZ
orf27 - = 320 R BEE'(T /)rl\l ¥ I/ f AE VA= /)HJ =45

orf28 91 147 294 4019 S . S

op2 L —T MERERVEE FEF e fEHYRubisCOTETE,
- DNA fragment from TH-35 genonuc library containing RubisCO gene cluster and flanking DNA
° insertion positions in non-coding regions (ncr) given in nucleotides

* total length of non-coding region (ner) given in mucleotides



[ The effect of gene deletions outside of the RubisCO
gene cluster on RubisCO activity ]
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[The effect of gene deletions outside the RubisCO gene
cluster on RubisCO activity ]

Clone 96  orf06 135 hypothetical protein Ter0420 07 YP 390690

Thiomicrospira crunogena XCL-2
KR HCH O OO 1II-|-| i

metagenomic fragment (this stud

KO CH O
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Clone 96FREAIEE (orf 06) SXCL-2BIEFEAITcr042025(,  (97% aatB{LU%E)

Horf 06& X YIE B St RETNEXEBE/NEEE (Micromonospora aurantiaca
ATCC 27029 ) BYArsRIETEH30% aald—%) , EAENEERNFEZINGIEF/ERA,
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[ The effect of gene deletions within the RubisCO gene

cluster on RubisCO activity ]
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[ The effect of gene deletions within the RubisCO gene
cluster on RubisCO activity ]
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I A,
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Toyoda et al. (2005) suggested that in H. marinus
transcriptional regulators of the lysR family, namely CbbR 1 and
CbbRm, were required to activate the expression of cbbLS-1
and cbbM, respectively, which in our case only holds true for
orfl2 (LysR1 homolog) and cbbM.



[ The effect of gene deletions within the RubisCO gene
cluster on RubisCO activity ]
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Figure 4 Transcription of RubisCO encoding genes and flanking gene regions from TH-55. Genes are indicated as arrows. Co-transcri bed
genes are displayed in the same color. Abbreviations are listed in Supplementary Table S7.

TH-550945 25088 3=088lysR2, IysRIFcbbLSEHEEZTH, BFIsR2MlysRIERS
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