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Supplementary Figure S1. Alignment of the aa sequence of GvpA, GvpJ and GvpM derived from the
p-vac region of Halobacterium salinarum PHH1.The highlighted sequence motifs of GvpJ and GvpM
(GAV, RAAIA, EYGL) are discussed in the text. The consensus of the three sequences depicted by
black beams is shown below. Predicted a-helices of GvpJ are labelled a1 through a3.
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Supplementary Figure S2. Colonies of AJ+Jy and AJ+Jm, transformants on solid media (top), and cells
analyzed by transmission electron microscopy (underneath). The respective GvplJ variant is labelled on
top. Colonies of gas vesicle containing cells are turbid and pink (see AJ+Jy bottom row, right). The red
color is due to the caroteine bacterioruberin. In contrast, colonies of Vac™ cells are transparent. The
difference in the darkness of the red color depends on the oxygen supply during growth. Cells of several
colonies were inspected by transmission electron microscopy for the possession of gas vesicles. In each
case, a representative cell is shown underneath.
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Supplementary Figure S3. Western analyses to determine the presence of GvplJ. Total proteins were
isolated from AJ+Jw or AJ+Jnu transformants, and 20 pg of proteins were separated by SDS-PAGE,
followed by transfer on a PVDF membrane and treatment with an antiserum raised against GvplJ. The
respective substitution- or deletion variant is indicated on top. Arrows on the right mark the position of

Gvpl.
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Supplementary Figure S4. Western analysis to determine the presence of GvplJ and GvpL in the
interaction study. Total proteins were isolated from cells containing Jmu(CGFP and NGFPL, and 20 pg of
proteins were separated by SDS-PAGE, followed by transfer to a PVDF membrane and treatment with
the respective antiserum to detect NGFPL (top) or JCGFP (bottom). Lysates of Hfx. volcanii transformants
expressing gvpJ-pJAS35 or gvpL-pJAS35 were used as control. Green arrows mark the position of the
expected Gvp-GFP fusion protein, grey arrows the original GvpJ or GvpL.



Supplementary Figure S5. Colonies of AM+My; and AM+Mpy transformants on solid media (top),
and representative cells analyzed by transmission electron microscopy for the possession of gas vesicles.
The respective GvpJ variants are labeled on top. (A) Transformants producing gas vesicles similar to
wild type (wt) (Vac™ phyenotype). (B) Transformants containing a few gas vesicles only (Vac®). (C)
Transformants exhibiting a Vac™ phenotype. Further explanations are given in the text.
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Supplementary Figure S6. Western analyses to determine the presence of GvpM. Total proteins were
isolated from AM+My: or AM+Mpy transformants, and 20 pg of proteins were separated by SDS-PAGE
followed by transfer on a PVDF membrane and treatment with an antiserum raised against GvpM. The
respective substitution of deletion variant is indicated on top. The arrow on the right marks the position
of Gvpl.
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Supplementary Figure S7. Alignment of GvpF derived from the cyanobacterium Microcystis
aeruginosa and the GvpF and GvpL proteins of the haloarchacon Halobacterium salinarum.



Supplementary Table 1. Oligonucleotides used in this study.

Name
p-gvpM substitutions in M™

f-pM/E02A

f-pM/PO3A

f-pM/T0O4A

f-pM/KO05A

f-pM/D06A

f-pM/E07K

f-pM/TOSA

f-pM/HO09A

f-pM/A10D

f-pM/I11A

f-pM/I11D

f-pM/V12Y

f-pM/F14A

f-pM/V15A

f-pM/V17A

f-pM/L18A

f-pM/L19A

f-pM/G22A

f-pM/V24A

f-pM/I25A

r-pM/E02, P03, T04, K05, D06
r-pM/E07, TO8, H09, A10
r-pM/I11, V12, F14
r-pM/V15, V17, L18, L19
-pM/G22, V24, 125
f-pM/D28G

r-pM/D28G

f-pM/T32K

r-pM/T32K

Oligonucleotide sequence (5°-3)*

atggcaccaacaaaagacgag
atggaggcaacaaaagacgag
atggagccagcaaaagacgag
atggagccaacagcagacgag
atggagccaacaaaagccgag
gacaagacacacgcgatcgtt
gacgaggcacacgcgatcgtt
gacgagacagccgcegatcgtt
gacgagacacacgacatcgtt
geggecegttgagttegt
geggacgttgagttegt
gcegatctatgagttegt
gegatcgttgaggeegt
ttcgecgacgtgttactge
ttcgtcgacgegttactge
ttcgtcgacgtggceactge
ttcgtcgacgtgttagege
gacgcagccgtgattcaag
gacggagccgcegattcaag
gacggagceegtggctcaag
ctgcagagttcggcttcc
ttttgttggctccatctgcagag
gtgtgtctegtcttttgttggcte
ctcaacgatcgegtgtgtcte
gcgceagtaacacgtcgac
aagcgggcgtgatcgt
gaatcacggctccgtc
gtgatcgtgaaggtcgecg
gtcegcttgaatcacggcte

p-gvpM substitutions in split-GFP vector pM(25N)x

pM_25N-E02A fwd
pM_25N-E02A rev
pM_25N-P03A fwd
pM_25N-T04A fwd
pM_25N-KO5A fwd
pM_25N-KO05A rev
pM_25N-D0O6A_fwd
pM_25N-E07A_ fwd
pM_25N-TOSA fwd
pM_25N-HO9A fwd
pM_25N-HO09A rev
pM_25N-A10D_fwd
pM_25N I11A fwd
pM_25N 111D _fwd
pM_25N VI12Y_ fwd
pM_25N_E13A fwd
pM_25N I11A rev

atgcccatggcegccaacaaa
cactgcagagttcggcttccga
atgcccatggaggcaacaaaa
atgcccatggagccagcaaaag
gccaacagcagacgagacac
tccatgggcatcactgcagag
gccaacaaaagceagagacacacg
gccaacaaaagacgegacacac
gccaacaaaagacgaggceacacg
cgagacagccgcegatcg
tettttgttggctecatgggceate
cgagacacacrggatcgttgag
acacgcggcagttgagttc
acacgcggacgttgagttc
acacgcgatctatgagttcgtcg
acacgcgatcgttgcattcgtc
gtctegtettttgttggctccatg



3’-Blpl-pM(25N)_D21A
3’-Blpl-pM(25N)_G22A
3’-Blpl-pM(25N)_A23D
3’-Blpl-pM(25N)_V24A
3’-Blpl-pM(25N)_125A
5’-Ncol-pM
3’-Blpl-pM(25N)Astop

tgttgtt getcage cc aatcacggcetcegge
tgttgtt getcage cc aatcacggcetgegte
tgttgtt getcage cc aatcacgtcteegtege
tgttgtt getcage cc aatcgeggceteecgte
tgttgtt getcage cc agecacggetecg
tgttgtt ccatgg atggagccaacaaaag
tgttgtt getcage cc aatcacggceteegteg

p-gvpM substitutions in split-GFP vector pMc

5’-Ncol-pM
3’-BamHI-pMAstop

tgttgtt ccatgg atggagccaacaaaag
agttct ggatcce ¢ gtectetcgeeg

p-gvpJ substitutions in pBSK(II)+ and pJAS35

5’-Pstl-pJ
3’-Kpnl-pJ
f-pJ/L13A
f-pJ/A14S
r-pJ/L13, Al4
f-pJ/L131
f-pJ/A14V
f-pJ/A14D
r-pJ/L13, Al4
f-pJ/E15A
r-pJ/E15A
f-pJ/E15R
f-pJ/E15Q
f-pJ/E15D
r-pJ/E15
f-pJ/M16A
f-pJ/L17A
f-pJ/E18R
f-pJ/E18Q
f-pJ/E18D
r-pJ/M16, L17, E18
f-pJ/E18A
r-pJ/E18A
f-pJ/E18M
f-pJ/M19E
f-pJ/E18, M19
f-pJ/M19A
f-pJ/L20A
r-pJ/L20A
f-pJ/L201
f-pJ/L211
f-pJ/D22N
f-pJ/D22E
r-pJ/M19, L20, L21, D22
f-pJ/L21A
f-pJ/D22K
f-pJ/K23D
f-pJ/D22A
r-pJ/D22A

attc ctgcag atg agtgaccccaaaccgac
attc ggtacc tca tttggtctcctcegetg
gcgacgeagecgagatg
gcegaccterccgagatg
cctgegagegegte
atcgecgagatgetggagatge
ctcgfcgagatgctggagatgcetc
ctcgacgagatgctggagatgcte
gtcgecectgegagegeg
ggcegacctcgecgegatgetggagatg
catctccagcatcgeggegaggtegec
ctcgecaggatgetggag
ctcgeccagatgetggag
ctcgecgaratgetggagatg
gtcgecectgegage
gaggcegcetggagatge
gagatggcggagatgctce
gagatgctgcagatgctcecta
gagatgctgaggatgctecta
gagatgctggatatgctectagac
ggegaggtegece
gecgagatgetggegatgetectagac
gtctaggagcatcgcecagcatctegg
atgatgctcctagacaaaggagtcgtcg
gaggagctcctagacaaaggagtcgte
cagcatctcggcgaggtcge
gaggcgctcctagacaaagg
atgctggagatggcgctagacaaagga
tectttgtctagegecatctccageat
gagatgatcctagacaaaggagtcgtc
gagatgctcatagacaaaggagtcgtc
gagatgctcctagacaaaggagtcg
gagatgctcctagagaaaggagtcgtc
cagcatctcggcgaggtc
gcagacaaaggagtcgtcgtcaac
ctagagaaaggagtcgtcgtcaacgce
ctagacgarggagtcgtcgtcaacg
gagatgctcctagcgaaaggagtcgte
gacgactcctttcgctaggagcatctc



r-pJ/L21, K23
f-pJ/K23A
f-pJ/K23R
f-pJ/G24S
r-pJ/K23, G24
f-pJ/G24A
f-pJ/V25A
f-pJ/V26A
f-pJ/V27A

r-pJ/G24, V25, V26, V27

f-pJ/A29D
f-pJ/D30A
r-pJ/A29, D30
f-pJ/V33A
f-pJ/V33D
r-pJ/V33
f-pJ/S34A
f-pJ/V35A
r-pJ/S34, V35
f-pJ/E39A
f-pJ/L41A
r-pJ/E39, L41
f-pJ/E44A
f-pJ/L45A
f-pJ/R46A
r-pJ/E44, 145, R46
f-pJ/R46E
f-pJ/A47D
f-pJ/A48D
r-pJ/R46, A47, A48
f-pJ/149A
f-pJ/AS0D
r-pJ/149, A50
f-pJ/AS0Y
f-pJ/ASOE
f-pJ/S51A
r-pJ/A50, S51
f-pJ/F52A
f-pJ/ES3A
f-pJ/T54R
r-pJ/F52, E53, T54
f-pJ/T54A
r-pJ/T54A
f-pJ/AS5D
f-pJ/AS6D
r-pJ/ASS5, AS6
f-pJ/YS8A
r-pJ/Y58A
f-pJ/E57A
f-pJ/YSSE
f-pJ/G59A
r-pJ/E57, Y58, G59
f-pJ/L60A
r-pJ/L60A
f-pJ/E61A
r-pJ/E61A

gagcatctccagcatctcgge
gacgcaggagtcgtcgtc

gac aga gga gtc gtc gtc aac
gac aaa agft gtc gtc gtc aac g
taggagcatctccagcatctcg
gcagtcgtcgtcaacgeggatatcg
ggagcagtcgtcaacgecggatatcg
ggagtcgecagtcaacgecggatatcg
ggagtcgtcgecaaacgeggatatcg
tttgtctaggagcatctccageatctcgg
gacgatatcgcagtcagegtcgg
geggcetatcgcagtcagegte
gttgacgacgactcctttgtctaggage
gccagcegteggggacacgg
gacagcegtcggggacacggaac
tgcgatatccgegttgacgacg
geagtcggggacacggaactccte
agcgeaggggacacggaactce
gactgcgatatccgcegttgacgacg
gcactcctcggtatcgagttacgggce
gaactcgcaggtatcgagttacgggcc
cgtgtcececcgacgetgactge
gcattacgggccgcegattgcttc
gaggcacgggcecgegattge
gagttagcagccgcegattgettegtte
gataccgaggagttccgtgtccecgac
gaggccgcegattgettegtte
cgggacgcgattgettegtte
cgggcecgacattgettegtte
taactcgataccgaggagttccgtgtc
gcetgcettegttcgagacagegge
attgattcgttcgagacageggcece
cgecggeccgtaactcgataccg
tattcgttcgagacagcggecgaatac
gaatcgttcgagacagcggcecgaatac
gctgeattcgagacageggeceg
aatcgcggcccgtaactcgatacce
gecgagacageggecgaatac
ttcgegacageggecgaatac
ttcgagagagcggccgaatacg
cgaagcaatcgeggeccg
gcagcggcecgaatacgggcte
ctcgaacgaagcaatcgeggcece
gacgccgaatacgggctcgag
geggacgaatacgggcetcgag
tgtctcgaacgaagcaatcgeg
geagggctcgagttcccaacgg
ttcggecegctgtetcgaacgaag
gcttacgggctcgagttcccaac
gaagaggggctcgagttcccaac
gaatacgcrctcgagttcccaacgg
ggecgcetgtctcgaacgaage
gcetgagttcccaacggggacg
cccgtattcggecgctgtete
gcattcccaacggggacggatatg
gagcccgtattcggecgetgte



f-pJ/E69A
r-pJ/E69A
f-pJ/A74D
r-pJ/A74D

geacgcegtcgagtcegeeg
catatccgtccecgttgggaacteg
gacgcgaatatctcaccggaccag
ggactcgacgcegctccatatce

p-gvpJ deletions in pBSK(II)+ and pJAS35

f-Start+Pstl-pJxpBSK+

r-A3N-pJ
r-A4N-pJ
r-ASN-pJ
r-A6N-pJ
r-A9N-pJ
r-A12N-pJ
f-ASC-pJ
f-A7C-pJ
f-A9C-pJ
f-A10C-pJ
f-A12C-pJ
f-A15C-pJ
f-A20C-pJ
f-A25C-pJ
f-A30C-pJ

r-Stop+Kpnl-pJxpBSK+

5’-Pstl-pJ
3’-Kpnl-pJ
5°-Pstl-pJA3N
5’-Pstl-pJA4AN
5’-Pstl-pJASN
5’-Pstl-pJA6N
5’-Pstl-pJAIN
5’-Pstl-pJA12N
3’-Kpnl-pJASC
3’-Kpnl-pJA7C
3’-Kpnl-pJA9C
3’-Kpnl-pJA10C
3’-Kpnl-pJA12C
3’-Kpnl-pJA15C
3’-Kpnl-pJA20C
3’-Kpnl-pJA25C
3’-Kpnl-pJA30C

catctgcageceggg
cccaaaccgacgcegce
aaaccgacgcegcetcg

ccgacgegcteg

acgcgctcgecagg

cagggcgacctcge

ctcgecgagatgetgg
tgacgtggatgccgtc

ggatgeegteggeg
cgtcggcegtcgaategte
cggcegtcgaategtee
cgaatcgtccgacagtggg
cgacagtgggttcgtcgac
cgactcggtctccgattgg
ttgggtttccgacgecg
cgggteggactggtee
tgaggtacccaattcgcect

attc ctgcag atg agtgaccccaaaccgac
attc ggtacc tca tttggtctectcegetg
attc ctgcag atg cccaaaccgacgc
attc ctgcag atg aaa ccg acg cgc tcg
attc ctgcag atg ccg acg cgce tcg
attc ctgcag atg cccaaaccgacgc
attc ctgcag atg cagggcgacctc

attc ctgcag atg ctcgccgagatgce

attc ggtacc tca tgacgtggatgccgtc
attc ggtacc tca ggatgcecgteggeg
attc ggtacc tca cgtcggegtcgaatcgte
attc ggtacc tca cggegtcgaatcgte
attc ggtacc tca cgaatcgtccgacagtggg
attc ggtacc tca cgacagtgggttcgtc
attc ggtacc tca cgactcggtctecg
attc ggtacc tca ttgggtttccgacgce
attc ggtacc tca cgggtcggactgg

Split-GFP plasmids gvpJ (substitutions, fragments, deletions)

5’-BspHI-pJ

3’-BamHI-pJAStop

5’-BamHI-pJ

3’-Blpl-pJ_1-56 +Stop

3>-Blpl-pJ_1-56

3’-BamHI-pJ_1-56

3’-Kpnl-pJ +Stop

5’-Ncol-pJ_47-114
5’-BamHI-pJ _47-114

3’-Blpl-pJ

actgac tcatga gtgaccccaaaccg
tggatt ggatcc c tttggtctectecge
aggtcaa ggatcc atgagtgaccccaaac
attc getcage tca ggecgctgtctcgaac
attc getcage ga ggecgetgtetcgaac
attc ggatcce ¢ ggecgctgtctcgaac
attc ggtacc tca ggccgetgtctcgaac
attc ccatgg ccgcgattgcttcg

attc ggatcc atg gccgegattgetteg
gtaacct getecage tcatttggtctectecg



3’-Blpl-pJAStop aagtaacct geteage cctttggtctcctcege

3’-Kpnl-pJ attc ggtacc tcatttggtctcctcegetg
5’-Ncol-pJA3N attc ccatgg ca atg cccaaaccgacgc
5’-BspHI-pJA4N attc tcatga aaccgacgcgctcg
5’-Ncol-pJASN attc ccatgg ca atg ccgacgcgctcg
5’-BspHI-pJA6N attc tcatga cgcgctcgeag
5’-Ncol-pJAI2N attc ccatgg ca atg ctcgccgagatge
3’-BamHI-pJA5C attc ggatcc c tgacgtggatgecgtc
3’-BamHI-pJA7C attc ggatcce ¢ ggatgeegteggeg
3’-BamHI-pJA9C attc ggatcc ¢ cgtcggegtcgaategte
3’-BamHI-pJA10C attc ggatcc ¢ cggegtcgaatcgte
3’-BamHI-pJA12C attc ggatcc ¢ cgaatcgtcgacagtggg
3’-BamHI-pJA15C attc ggatcc ¢ cgacagtgggttcgte
3’-BamHI-pJA20C attc ggatcc ¢ cgactcggtcteeg
3’-BamHI-pJA25C attc ggatcc c ttgggtttccgacge
3’-BamHI-pJA30C attc ggatcc c cgggteggactgg

*restriction sites are marked in bold; codons for substituted aa are marked in italics and are
underlined; nucleotides added are separated by blanks



Supplementary Table S2. Effect of mutations in GvpJ on gas vesicle formation

Substitution position Vac/GV* J/L rf value*
LI13A al negative -
L13I al few ---
A14D al negative -
Al14V al negative -
EI5A/D/R  al negative -
E15Q al negative higher
MI6A al negative -
L17A al negative -
E18A/M/D/R al negative -
E18Q al wt ---
MI9A al negative -
MI9E al negative lower
L20A al negative lower
L20I al negative -
L21AN al negative ---
D22A al negative -
D22E al negative higher
D22N al negative -
D22K al spindle/cylinder --
K23A loopl cylinder/ unstable -—-
K23D loopl negative -
G24A loopl negative lower
G24S loopl negative lower
V25A B1 spindle/ unstable -
V26A p1 negative -
V27A p1 negative -
A29D p1 negative higher
D30A p1 negative -
V33A/D B1 negative higher
S34A B1 wt ---
V35A B1 negative -
E39A loop 2 few -
L41A B2 negative -
E44A B2 negative ---
L45A B2 spindle -
R46A B2 cylinder/ unstable -
R46E B2 negative -
A47D B2 negative higher
A48D B2 negative higher
I149A B2 negative higher
AS50D/E B2 negative higher
AS0Y B2 negative -
S51A B2 negative higher
F52A o2 negative higher
ES3A o2 negative -
T54A/R o2 negative -
AS55D o2 negative -
AS56D o2 negative -

ES7A o2 negative -



Y58A o2 negative -

Y58E o2 negative lower
G59A o2 negative -
L60A o2 negative higher
E61A o2 negative ---
E69A a2 cylinder -
A74D loop3 negative -
Jwr wt -

*Vac phenotype: wt, wild type; few = few gas vesicles; Rf --- = similar to wild type
GV, gas vesicle shape



Supplementary Table S3. Split-GFP analyses investigating the Jmu/L or Mmy/L. The fluorescence
was measured in LAU/mm? and the relative fluorescence was calculated.

Relative Relative
transformant LAU/mm? LAU7mm2 fluorescence transformant LAU/mm? LAU7mm2 fluorescence
(rf) (rf)

L/J substitution interactions L/J deletion interactions

nL Je 311,201 18,493 13.14 nL Je 341,352 9,866 15.72
J_L13Ac 307,723 16,542 12.98 J_A4Nc 482,955 22,051 24.73
J_L13lc 331,351 46,342 12.93 J_A6Nc 242,331 23,812 12.21
J_A14Dc 290,015 9,074 11.19 J_A5Cc 304,823 17,586 15.62
J_A14Vc 283,532 7,068 10.92 J_A7Cc 315,044 27,465 16.18
J_E15Ac 252,666 4,890 9.62 J_A9Cc 354,435 10,998 18.32
J_E15Dc 278,911 25,654 11.80 J_A12Cc 320,370 9,872 16.47
J_E15Qc¢ 372,085 15,175 16.08 J_A15Cc 262,504 7,931 13.31
J_E15Rc 243,433 26,870 10.17 J_A20Cc 348,166 22,914 17.98
J_M16Ac 223,804 10,811 9.27 J_A25Cc 279,370 8,039 14.23
J_L17Ac 365,522 16,107 14.37 J_A30Cc 268,576 6,970 12.16
J_E18Ac 248,551 46,525 9.45
J_E18Dc 337,776 32,110 14.50
J_E18Mc 287,899 20,087 11.10 L/M substitution interactions
J_E18Qc 215,660 16,396 8.90
J_E18Rc 219,553 12,849 9.08 Lc Mc 199,613 34,656 7.77
J_M19Ac 285,595 23,742 11.01 M_V15Ec 173,052 64,784 6.45
J_M19Ec 192,425 10,140 7.09 M_L19Ec 177,901 17,921 7.48
J_L20Ac 217,108 8,867 8.13 M_G22Dc 231,066 27,107 9.58
J_L20Ic 276,275 5,890 13.72 M_A23Dc 252,635 49,527 9.65
J_L21Ac 157,981 17,245 8.99 M_V24Dc 290,910 99,595 11.23
J_L21lc 268,198 37,856 13.29 M_R44Ec 162,403 22,786 7.54
J_D22Ac 308,235 19,802 11.93 M_A45Ec 366,492 144,119 17.95
J_D22Ec 315,506 17,616 15.81 M_A46Ec 155,180 21,823 5.57
J_D22Kc 325,261 19,633 12.64 M_147Ac 191,650 6,552 7.16
J_D22Nc¢ 289,244 14,942 14.41 M_A48Dc 177,806 19,685 7.45
J_K23Ac 349,753 32,151 13.67
J_K23Dc 305,054 32,292 11.80
J_K23Rc 282,251 12,297 14.04 L/M1-25 substitution interactions
J_G24Ac 179,939 5,505 7.24
J_G24Sc 142,557 4,034 6.60 nL Mn 1,682,869 541,810 65.25
J_V25Ac 208,952 15,653 11.00 M_E02An 1,283,829 244,490 67.15
J_V26Ac 311,333 54,863 13.25 M_PO3An 1,594,677 50,768 84.10
J_V27Ac 292,917 31,521 13.21 M_TO4An 1,414,952 273,203 69.90
J_A29Dc 545,660 27,948 25.47 M_KO5AN 1,526,740 209,660 77.64
J_D30Ac 198,692 21,742 10.41 M_DO6AN 1,247,417 111,424 65.57
J_V33Ac 402,647 49,455 18.53 M_EO7Kn 124,587 106,469 80.46
J_V33Dc 381,461 37,720 17.50 M_TO8An 2,141,202 159,651 113.26
J_S34Ac 339,263 13,976 13.23 M_HO9AN 1,220,235 133,869 62.05
J_V35Ac 307,214 18,694 11.89 M_A10Dn 1,184,781 261,837 58.23
J_E39Ac 266,255 7,059 9.50 M_I11AN 1,641,347 189,102 84.36
J_L41Ac 369,689 11,923 13.57 M_111Dn 2,073,193 209,138 106.83
J_E44Ac 251,083 22,227 9.63 M_V12Yn 1,162,180 174,316 58.13
J_L45Ac 314,214 37,655 12.30 M_E13An 1,154,350 28,032 60.60
J_R46Ac 342,575 10,300 13.50 M_F14An 1,137,529 213,254 56.98
J_RA46Ec 322,779 23,409 12.66 M_V15An 2,104,044 441,164 101.78
J_A47Dc 466,101 19,411 21.61 M_D16An 877,442 101,732 45.82
J_A48Dc 353,028 30,056 16.13 M_V17An 1,414,810 122,470 74.50
J_149Ac 392,753 27,279 18.05 M_L18AN 1,427,971 116,759 75.20
J_A50Dc 376,845 15,255 17,28 M_L19AN 1,550,256 55,602 81.73
J_A50Ec 353,769 16,645 16.16 M_R20An 1,049,825 112,269 54.11
J_A50Yc 255,749 16,234 11.41 M_D21An 1,262,809 67,600 66.39
J_S51Ac 349,028 17,174 17.42 M_G22An 1,673,417 136,131 85.47
J_F52Ac 391,868 19,880 19.68 M_A23Dn 1,778,716 36,033 93.92
J_E53Ac 307,388 5,887 12.01 M_V24Ax 1,423,728 59,154 74.97
J_T54Ac 316,080 16,789 12.38 M_I25An 1,228,149 88,782 64.54
J_T54Rc 304,508 14,675 11.89
J_A55Dc 233,848 4,217 12.43
J_A56Dc 299,073 8,699 11.66
J_E57Ac 284,417 5,288 11.04
J_Y58Ac 201,304 6,846 10.56
J_Y58Ec 209,186 20,640 7.86
J_G59Ac 295,449 20,047 15.14
J_L60AC 307,556 6,128 15.80
J_E61Ac 256,080 12,933 12.99
J_E69Ac 275,470 11,256 14.05

J_A74Dc 257,287 31,325 13.05



Supplementary Table S4. Split-GFP analyses investigating interactions of A-J-M fragments. The
fluorescence was measured in LAU/mm? and the relative fluorescence calculated.

transformant

control

WR340

GvplJ interactions

NJ

In

c

Je

nJ

In

d

Je

nNJ

In

)

Je

nJ

In

c

Je

Al-22c¢
cAl-22
Al-22c
cAl1-22
Al-22y
NAl-22
Al-22y
NAl-22

A44-76¢
cA44-76
A44-76¢
cA44-76
A44-76n
NA44-76
A44-76n
nA44-76

M1-25¢
cM1-25
M1-25¢
cM1-25
M1-25n
nM1-25
M1-25n
NM1-25

M60-84c
cM60-84
M60-84¢
cM60-84
M60-84n
NM60-84
M60-84n
nM60-84

LAU/mm?

17,066

15,515
13,310
13,310
12,931
15,603
17,016
25,287
40,430

11,772
10,993
10,841
11,023
11,040

9,293
21,842
16,121

16,685
11,355
16,946
12,195
11,296
10,935
15,022
15,789

16,396
15,530
17,799
16,423
15,259
17,011
20,220
47,920

Gvpl fragments with GvpA/GvpM

nJ1-56
J1-56n
cJ1-56

J1-56¢

nJ1-56
J1-56n
cJ1-56

J1-56¢

continued

Ac
cA
Ac
cA
An
NA
An
NA

A1-22¢
cAl-22
A1-22¢
cAl1-22
A1-22y
NAl-22
A1-22y
NAl-22

19,055
14,995
15,844
15,260
15,867
12,791
14,375
14,825

14,821
12,163
13,865
12,505

243,810

129,406

243,821
19,084

(e

LAU/mm?

1,687

1,185
1,117
1,117
1,974

779

637
2,336
2,947

569
893
867

1,328

1,271

2,029

1,550

1,185

1,969
1,839

951
1,030
1,514
1,523

963
1,493

458
622
834

1,561
887

1,595

2,125

3,298

726
1,428
369
750
1,088
455
1,302
463

859
192
559
252
6,391
114,911
9,884
1,041

Relative
fluorescence
(rf)

0.00

0.06
0.00
0.00
0.01
0.05
0.14
0.70
1.71

0.10
0.05
0.04
0.07
0.06
0.01
1.03
0.50

0.66
0.14
0.68
0.21
0.15
0.10
0.49
0.57

0.01
0.00
0.08
0.03
0.00
0.05
0.23
191

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
9.06
4.54
9.06
0.00

transformant

nJ1-56 A44-76¢

cAd4-76
J1-56n A44-76¢

cA44-76
J1-56 A44-76n

NA44-76
J1-56¢ A44-76n

NA44-76
nJ1-56 Mct

cMt
J1-56n Mc!

cM?
dJ1-56 Myt

e
J1-56¢ Mpt

nMt
nJ1-56 M1-25¢

cM1-25
J1-56n M1-25¢

cM1-25
cJ1-56 M1-25n

nM1-25
J1-56¢ M1-25y

NM1-25
nJ1-56 M60-84c

cM60-84
J1-56n M60-84c¢

c<M60-84
J1-56 M60-84n

nM60-84
J1-56¢ M60-84n

nM60-84
NJ47-114 Ac

A
147-114y Ac

A
J47-114 An

NA
147-114¢ An

NA
NJ47-114 Al-22¢

cAl-22
147-114y Al-22

cAl-22
cJ47-114 Al-22n

nA1-22
147-114¢ Al-22y

nAl-22

LAU/mm?

18,063
14,600
15,315
13,922
16,683
16,268
18,383
18,091

105,270
111,793

84,466
118,065
111,356
119,482
100,725

95,150

291,164
298,948
276,530
275,376
273,638
250,688
286,298
284,322

306,437
280,733
289,429
301,170
283,697
289,387
309,739
281,190

34,030
17,794
112,572
18,683
36,273
19,039
17,438
18,226

27,128
12,503
14,619
12,024

154,695
20,322
11,812
16,591

c
LAU/mm?

1,269
861
337

1,686

1,749
432
534
508

3,549
11,823
7,502
18,329
7,800
6,313
3,806
2,439

4,975
10,258
22,476
15,054
10,757

5,141

7,624
11,170

6,388
7,194
4,594
8,442
6,585
7,955
9,921
11,376

3,212
886
93,078
205
19,382
709
353
942

310
669
613

1,194
136,769
1,074
812
2,831

= LAU value of Hfx. volcanii WR340: 87,354

Relative
fluorescence
(rf)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.34
0.42
0.08
0.35
0.27
0.37
0.15
0.09

18.05
18.56
17.09
17.02
16.90
15.40
17.73
17.60

20.75
18.93
19.55
20.38
19.14
19.54
20.99
18.96

0.14
0.00
2.93
0.00
0.69
0.00
0.00
0.00

0.35
0.00
0.00
0.00
5.71
0.00
0.00
0.02



transformant
nJ47-114 A44-76¢
cAd44-76
J47-114n A44-76¢
cAd4-76
dJ47-114 A44-76n
nA44-76
J47-114¢ A44-76n
nA44-76
nJ47-114 Mc
cM
J47-114n Mc
cM
J47-114 Mn
nM
J47-114c Mn
M
nJ47-114 M1-25¢
cM1-25
J47-114n M1-25¢
cM1-25
cJ47-114 M1-25n
nM1-25
J47-114c M1-25y
nM1-25
n47-114 M60-84¢
cM60-84
J47-114n M60-84¢
<M60-84
c47-114 M60-84n
nM60-84
J47-114c M60-84n
nM60-84

LAU/mm?

26,216
11,494
14,541
12,025

149,838
19,857
12,264
13,501

35,279
14,559
16,775
13,815
12,745
14,043
13,073
14,768

317,358
325,525
273,832
267,785
291,753
273,405
306,459
291,715

303,601
327,115
295,661
324,978
305,845
298,693
289,178
287,088

Gvpl47-114 interactions with accessory Gvp

NJ47-114
147-114n
cJ47-114

147-114c

NJ47-114
147-114n
cJ47-114

147-114c

continued

Fc
cF
Fc
cF
Fn
nF
Fn
nF

G
Gc
G

NG
Gn
NG

16,562
14,278
13,824
13,240
13,716
13,166
16,247
15,313

331,093
22,518
21,539
13,455
16,476
13,251
14,915
11,579

c
LAU/mm?

1,771
723
320
728

132,004
305

1,280
364

3,507
168
219

1,401

1,005
751
767
562

4,410
8,722
7,043

13,573

14,128
8,627
7,336
5,997

20,553
5,204
12,051
14,970
4,929
14,978
29,570
7,985

860
2,020
609
510

442
520
716

40,997
878
3,383
982
1,223
408
601
538

Relative
fluorescen
ce (rf)

0.31
0.00
0.00
0.00
5.51
0.00
0.00
0.00

0.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00

19.76
20.30
16.92
18.01
18.09
16.89
19.05
18.09

20.55
16.84
19.99
16.72
20.71
20.20
19.53
19.38

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

14.61
0.06
0.08
0.00
0.00
0.00
0.00
0.00

transformant
NJ47-114 Hc
cH
J47-114y Hc
cH
cJ47-114 Hn
nH
J47-114c Hn
nH
nJ47-114 Ic
cl
J47-114y Ic
cl
cJ47-114 In
Nl
J47-114c In
Nl
nJ47-114 Je
d
J47-114n Jc
d
cJ47-114 In
nJ
J47-114¢ In
nJ
nJ47-114 Kc
cK
J47-114y Ke
cK
cJ47-114 Kn
nK
J47-114¢ Kn
nK
nJ47-114 Lc
cL
J47-114y Lc
cL
cJ47-114 Ln
nL
J47-114¢ Ln
nL

GvpJ1-56 interactions with accessory Gvp

nJ1-56

J1-56n

d1-56

J1-56¢

Fct
cF!
Fct
cF!
Fnt
NFL
Fn?
nFL

LAU/mm?

272,516
20,393
29,273
14,794
15,861
15,230
14,412
14,023

13,982
24,422
15,227
17,491
21,414
22,665
18,030
18,985

80,475
18,586
19,376
16,051
15,770
15,141
15,060
16,024

101,494
20,158
19,932
16,395
12,912
15,697
15,915
16,293

320,314
24,013
46,604
20,888

112,470
24,841
20,225
20,794

81,078
108,337
66,713
76,244
99,538
101,754
108,050
95,692

o LAU/mm?

6,881
775
1,266
827
844
975
850
1,437

1,228
457
1,739
1,015
222
776
1,218
420

4,808
691
877

1,144
699
535

1,128

1,276

3,641
881
661
702
694
686
483
441

10,263
565
2,951
361
92,340
411
481
674

24,236
4,428
21,996
8,684
8,033
9,478
6,702
16,835

Relative
fluorescen
ce (rf)

12.36
0.02
0.44
0.00
0.00
0.00
0.00
0.00

0.00
0.12
0.00
0.00
0.00
0.05
0.00
0.00

0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00

9.68
0.00
0.55
0.00
3.87
0.06
0.00
0.00

0.15
0.33
0.05
0.02
0.23
0.25
0.33
0.19



transformant
nJ1-56 Gct
Gt
J1-56n Gc!
Gt
cJ1-56 Gn!
NG?
J1-56¢ Gn!
NGt
n1-56 Hct
cH!
J1-56n Hct
cH?
cJ1-56 Hat
nHY
J1-56¢ Hant
nHY
N 1-56 Ict
clt
J1-56n Ict
ot
d1-56 Int
Nt
J1-56¢ Int
Nt

LAU/mm?

116,329
100,934
95,945
81,555
110,939
94,514
101,179
103,467

85,957
73,801
85,002
69,432
109,585
103,801
101,667
126,969

97,928
97,230
79,291
80,563
119,173
91,665
114,719
106,568

c
LAU/mm?

5,191
8,438
2,425
21,073
8,529
6,221
3,363
2,950

15,050
4,650
4,650

14,878
3,404
6,612
3,018

18,753

7,984
4,010
28,865
30,553
6,352
7,211
5,457
15,370

Relative
fluorescence
(rf)

0.43
0.24
0.18
0.13
0.37
0.17
0.25
0.28

0.12
0.00
0.05
0.02
0.35
0.28
0.25
0.57

0.21
0.20
0.17
0.18
0.51
0.16
0.46
0.35

transformant
n1-56 Jc
d
J1-56n Je
d
cJ1-56 In
nJ
J1-56¢ In
nJ
n1-56 Kct
oKt
J1-56n Kct
oK?
dJ1-56 Knt
nKE
J1-56¢ Knt
nKE
n1-56 Lct
clt
J1-56n Lt
cl?
J1-56 Lnt
Lt
J1-56¢ Lnt
nL!

LAU/mm?

21,523
12,922
21,410
14,624
18,658
18,531
16,474
17,288

107,987
104,292
94,576
83,818
115,008
64,917
105,270
72,108

105,270
111,793

84,466
118,065
111,356
119,482
100,725

95,150

c
LAU/mm?

352
1,854
1,938
1,355

542
1,072

629
1,587

1,078
3,765
12,779
4,811
8,435
2,803
11,477
29,437

3,549
11,823
7,502
18,329
7,800
6,313
3,806
2,439

Relative
fluorescence
(rf)

0.17
0.00
0.17
0.00
0.02
0.03
0.00
0.01

0.37
0.32
0.20
0.07
0.46
0.00
0.34
0.14

0.34
0.42
0.08
0.35
0.27
0.37
0.15
0.09



Supplementary Table S5. Split-GFP analyses investigating interactions of GvpF and GvpL
fragments. The fluorescence was measured in LAU/mm? and the relative fluorescence calculated.

c
transformant LAU/mm? (LAU/mm?)

Gvpl fragments
nL1-134 Gc 50,142 3,124
G 14,096 266
L1-134n Gc 16,343 1,129
G 15,053 1,148
cL1-134 Gn 13,412 387
NG 12,496 620
L1-134c¢ Gn 12,312 317
NG 15,944 2,165
nL1-134 Jc 34,069 573
d 16,779 1,566
L1-134y Je 15,699 1,027
d 15,669 653
cL1-134 In 11,821 1,168
N 15,406 2,638
L1-134c In 10,553 1,233
nJ 12,335 825
nL1-134 Kc 53,021 3,032
K 14,979 405
L1-134n Kc 15,034 392
oK 13,236 397
cL1-134 Kn 12,589 1,053
nK 13,249 381
L1-134c¢ Kn 14,506 648
nK 13,432 1,679
nL1-134 Mc 23,506 4,905
M 12,265 1,518
L1-134n Mc 12,682 581
c™M 11,926 968
cL1-134 Mn 11,619 585
M 11,598 318
L1-134c Mn 11,452 1,077
M 12,740 1,072
nL133-281 Gc 48,561 3,402
G 13,734 378
1133-281n  Gc 27,798 1,177
G 14,342 380
cL133-281 Gn 11,212 1,064
NG 12,734 1,213
L133-281¢ Gn 14,209 325
NG 16,994 2,105
nL133-281 Je 30,374 1,789
d 13,146 735
L133-281n Jc 20,040 1,263
d 12,166 613
cL133-281 In 12,221 447
nNJ 12,786 603
L133-281c In 14,866 612

N 13,679 327

Relative
fluorescence
(rf)

2.63
0.02
0.18
0.09
0.00
0.00
0.00
0.16

0.97
0.03
0.00
0.00
0.00
0.14
0.00
0.00

2.84
0.08
0.09
0.00
0.04
0.00
0.05
0.05

0.36
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.82
0.00
0.56
0.00
0.00
0.00
0.00
0.04

0.71
0.00
0.13
0.00
0.00
0.00
0.00
0.00

transformant
nL133-281 Kec
oK
L133-281x Ke
oK
cL133-281 Kn
nK
L133-281c Kn
nK
nL133-281 Mc
M
L133-281x Mc
M
cL133-281 Mn
M
L133-281c Mn
M

GvpF fragments

nF1-110

F1-110n

cF1-110

F1-110c

nF1-110

F1-110n

cF1-110

F1-110c

nF109-221

F109-221n

cF109-221

F109-221c

nF109-221

F109-221n

cF109-221

F109-221c

Ac
A
Ac
A
An
NA
An
NA

Al1-22¢
cAl1-22
Al1-22¢
cAl-22
A1-22n
N AL1-22
A1-22n
N AL1-22

Ac
A
Ac
A
An
NA
An
NA

A1-22c¢
cAl1-22
A1-22¢
cAl1-22
A1-22y
NA1-22
Al-22y
NAl-22

LAU/mm?2

100,620
19,790
64,662
19,408
10,856
14,461
18,570
29,739

36,895
10,323
16,662
10,619
14,825
10,023
14,410
13,218

21,277
17,132
20,238
18,346
20,836
20,129
18,209
20,154

21,403
20,632
21,243
20,265
21,316
17,377
20,320
24,176

13,664
10,712
12,824
12,280

9,574
10,993
14,080
15,133

17,370

9,356
12,889
11,514
10,052
14,719
11,203
53,953

c
(LAU/mm?)

13,627
1,166
2,487
1,092
2,638

886
2,518
571

900
949
560
811
892
871
711
2,063

931
636
576
2,809
483
1,284
1,597
831

3,218
2,250

773
726
244
471
1,781
413
910
8,730

Relative
fluorescence
(rf)

6.15
0.41
3.60
0.38
0.00
0.08
0.32
1.11

1.62
0.00
0.18
0.00
0.00
0.00
0.00
0.00

0.39
0.12
0.32
0.20
0.36
0.32
0.19
0.32

0.40
0.35
0.39
0.32
0.39
0.14
0.33
0.58

0.06
0.00
0.01
0.00
0.00
0.00
0.13
0.15

0.30
0.00
0.00
0.00
0.00
0.10
0.00
3.03



