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An attenuated Mycobacterium tuberculosis clinical strain with a defect in ESX-1 secretion induces minimal host immune responses and pathology.
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Supplementary table S1. MIRU analysis. The 24-locus MIRU-VNTR analysis of M.tb DK9897 compared to the related M.tb isolates Erdman, H37Rv and DK9417 commonly used in TB research. The table indicates the number of tandem repeats at each of the 24 tested loci.
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Supplementary table S2. Major M.tb DK9897 genome polymorphisms. Genome changes in M.tb DK9897 ORFs - relative to the M.tb H37Rv genome sequence. Fs = frame shift; * stop codon
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Supplementary table S3. ESX-1 gene polymorphisms in public available genomes. Clinical isolates with alternative sequences relative to the orthologous M.tb H37Rv sequences. X marks isolates with either a frameshift or gain/loss of a stop codon in the respective gene. The coverage indicates the average depth of coverage during sequencing of the genome. 
	Name
	EspC
	EspA
	EccA1
	EccB1
	EccCa1
	EccCb1
	PE35
	EsxA
	EsxB
	EccD1
	EccE1
	MycP1
	Type
	Strain
	Coverage

	CP008971
	x
	x
	 
	 
	 
	x
	 
	x
	 
	 
	 
	 
	Mycobacterium tuberculosis
	0B049XDR
	25

	CP003234
	x
	 
	x
	 
	x
	x
	 
	 
	 
	x
	x
	 
	Mycobacterium tuberculosis
	RGTB423
	25

	AP017901
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	NCGM946K2
	773

	CP005386
	 
	x
	x
	x
	 
	 
	 
	 
	 
	 
	x
	x
	Mycobacterium tuberculosis
	CAS/NITR204
	60

	CP010335
	 
	x
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	2242
	89

	CP010334
	 
	x
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 
	Mycobacterium africanum
	25
	95

	CP005387
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	EAI5/NITR206
	60

	CP008969
	 
	 
	x
	 
	 
	 
	 
	x
	 
	 
	 
	 
	Mycobacterium tuberculosis
	0B076XDR
	25

	CP008967
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	x
	Mycobacterium tuberculosis
	0B169XDR
	25

	CP010332
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	Mycobacterium bovis
	30
	94

	CP001641
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	CCDC5079
	10

	CP003233
	 
	 
	 
	x
	 
	x
	 
	 
	x
	x
	x
	 
	Mycobacterium tuberculosis
	RGTB327
	25

	CP008972
	 
	 
	 
	x
	 
	x
	 
	 
	 
	 
	x
	 
	Mycobacterium tuberculosis
	0B026XDR
	25

	CP018778
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	DK9897
	365

	CP008980
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	0A033DS
	25

	CP008979
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	0A036DS
	25

	CP008964
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	0B228DS
	25

	CP008966
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	0B218DS
	25

	CP010339
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	Mycobacterium tuberculosis
	22103
	101

	CP010329
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	Mycobacterium tuberculosis
	F1
	120

	CP008974
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	Mycobacterium tuberculosis
	0A115DS
	25

	CP010336
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	Mycobacterium tuberculosis
	2279
	97

	CP008963
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	Mycobacterium tuberculosis
	0B229DS
	25

	CP008983
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 
	Mycobacterium tuberculosis
	0A005DS
	25

	CP008975
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	Mycobacterium tuberculosis
	0A094DS
	25

	CP009427
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x
	Mycobacterium tuberculosis
	96121
	25

	
	
	
	
	
	
	
	
	
	
	
	
	
	Number of genomes
	26
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	Percentage of total
	18%
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Supplementary Figure S1. Frequency of cytokine producing CD4 T cells after antigen stimulation. Lung cells isolated from vaccinated and non-vaccinated mice infected for six weeks with either M.tb Erdman or M.tb DK9897 where incubated for six hours with 2 µg/ml of the indicated proteins where after cytokine production was measured in individual cells by flow cytometry.
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Supplementary Figure S2. Full length western blots. A) The full length blots of the cropped blots shown in Figure 2C. B) The full length blots of the cropped blots shown in Figure 4A. 
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Supplementary figure S2. Full length western blots




Supplementary Figure S3. Amino acid sequence of the potentially truncated EccCa1 (Rv3870) and predicted transmembrane regions. The peptide sequences used to raise antibodies for identification of the shortened protein by western blot is marked in blue. The putative twelve amino acid sequence added to the EccCa1 sequence because of the frame shift is marked in red. 
X indicates the induced stop codon in M.tb DK9897 EccCa1.
[image: image5.png]Gene _ Name Type REF ALT ProteinChange __Proteinsize
RVIIS0  pks3 stop_lost A c TeragaTyr 488
RV0174  mcelf stop_gained c A sera2s* 515
RVO197  RV0197 stop_gained T G Tyr7ag* 762
RV0459  RV0459 stop_gained c A Tyraa* 163
RVOS76  RVOS76 stop_gained c T Glna7a® 434
RV0930  pstAl stop_gained c T Argaos* 308
RVIST6c  RvIS76C stop_gained c T Trp162* an
RVISS7c  RVISS7c stop_gained G A Gln216* 333
Rv2024c  Rv2024c stop_gained c T Trpaz® 515
RV2801c  mazF9 stop_gained G A Gln1os* 118
RV3190c  Rv3190c stop_gained c A Glu77* an
Rv3303c _IpdA stop_gained G T cysaza 433
RV3327  Rv3327 stop_gained G A Trpsa® 570
RV3872  PE3S stop_gained G T Glugg® 99
RVO107c  ctpl frameshift_Ins G G Ser1s71_Gly1s72fs 1632
RV0197  Rv0197 frameshift Ins  C 6T Pro756_Ala757fs 762
RV0279c  PE_PGRS4 frameshift_Ins G 6c Ser794_ser79sfs 837
RV0279c PE_PGRs4 frameshift Ins G GAT Gly694_Glys95fs 837
RV0279c  PE_PGRS4 frameshift_ins  C cAG Gly694_Gly695fs 837
RV0279c  PE_PGRS4 frameshift s C 6T Ser692_Sers93fs 837
RV0354c  PPET frameshift_Ins T T Gly125_lle126fs 141
RV0S78c_ PE_PGRS7 frameshift Ins G Gca Alag20_Glys21fs 1306
RV0S07  Rv0907 frameshift_ins  C 6 Gly24_Cys2sfs 532
Rv0931c  pknD frameshiftns G GGCAT Ala131_Asn132fs 664
Rvilagc  Rvildsc frameshift_Ins A AGT Leu297_Ala298fs 482
RVI320c  Rv1320c frameshift Ins T A Val304_Phe30sfs 567
RVIZ60  RVI360 frameshift_Ins G 9 Glyss_Thraefs 340
RVIASOc PE_PGRS27 frameshift Ins  C cr His1035_Gly1036fs 1329
RVISTS  RVISTS frameshift_ins  C 6 Arg130_val131fs 166
RVIST0 oM frameshiftns A Ac Thraa7._lle3asfs 377
RV2002  fabG3 frameshift_Ins G 6c Gly30_llesnfs 260
RV2006  otsB1 frameshift Ins  C CGAGCCAATTGAGGTCGAATG _Glu1302_Pro1303fs 1327
RV2081c  Rv2081c frameshift_ins A ac Gly104_Val105fs 146
RV2872  vapCa3 frameshift s C ca His146_Leu1dTfs 147
RV3281  accES frameshift_Ins A ac Valga_sergsfs 77
RV3S11  PE_PGRSSS frameshift ins A Ac Thrs91_GIns92fs 714
RV3B40  Rv3840 frameshift_ins  C 6 Glys3_Glysafs 137
RV3870  eccCal frameshift s C ca Thra3o_Prod31fs 747
RV3897c  RV3897C frameshift_ins  C €C66G6 Gly166_Cys167fs 210
RV000Sc _ RV0008c frameshift_del  GGT G His101fs 145
RV0026  RV0026 frameshift_del  GCA G Gly3sifs a8
RV0032  bioF2 frameshift_del  CA c Lysa76fs 77
RV0279c  PE_PGRS4 frameshift_del  GA G Val797fs 837
RV0305c  PPES frameshift_del  TA T Leus10fs 963
RV0338c  RV0338c frameshift_del  TC T Lys791fs 882
Rv0392c _ndhA frameshift_del  CG c Ala216fs 470
RVOSS7  mgtA frameshift_del  GTCGT G seriofs 378
RVOS76  RV0S76 frameshift_del  GC G Gly3safs 434
RVOS78c  PE_PGRS7 frameshift_del  GC G Glysisfs 1306
RV0872c _PE_PGRS1S frameshift_del  GC G Alagoafs 606
RVOB72c PEPGRSIS frameshift del  GC G Glyaasfs 606
RV0S07  Rv0907 frameshift_del  AC A Tyrasofs 532
Rvilagc  Rvildsc frameshift_del  GCA G Asp29afs 482
RVI192  Rv1192 frameshift_del  CCG c ser1s7fs 275
RVIASOc PEPGRS27  frameshift del TG T Ala10a1fs 1329
RVIASOc PE_PGRS27 frameshift del  CAG c Ala1040fs 1329
RVASOc PE_PGRS27 frameshift del  GA G Gly1034fs 1329
RV2209  Rv2209 frameshift_del  GACAGATAA G Argasafs 512
RV2251  Rv2251 frameshift_del  CG c Thrsafs a75
Rv2314c  Rv231ac frameshift_del  GC G Gly136fs 457
RV3281  accES frameshift_del  AG A Ser6ifs 7
RV3281  accES frameshift_del  GT G val6afs 177
RV3284  Rv3284 frameshift_del  CG c Ala1osfs 143
Rv3426  PPESS frameshift_del  CG c Gly125fs 23
Rv3a28c  Rv3428c frameshift_del  GC G Glyaosfs a10
RV3655C  Rv3655C frameshift_del  CG c Ser100fs 125
Rv3822  Rv3822 frameshift_del  CG c Gly3s0fs 404
Rv3911 _sight frameshift del __AC A Thrissfs 2
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Supplementary Figure S4. Bacteria and CD4 T-cell numbers in lungs. A) Number of M.tb bacteria in lungs from mice infected with either M.tb Erdman or M.tb DK9897 for six weeks. N=6 lungs for each infection. Mean and SEM´s of log transformed bacterial numbers are indicated. The inoculum size was adjusted to give similar CFU´s after six weeks infection. Approximately 10 CFU of M.tb Erdman and 100 CFU of M.tb DK9897 delivered into the lungs of individual mice. B) Number of CD4 T-cells in the same lungs.  
[image: image6.emf]M.tb

Erdman

M.tb 

DK9897

2

3

4

5

6

C

F

U

 

L

o

g

1

0

/  

L

u

n

g

ns

[image: image7.emf]Non 

infected

M.tb 

Erdman

M.tb 

DK9897

0.0

0.5

1.0

1.5

2.0

2.5

N

o

 

o

f

 

C

D

4

 

T

c

e

l

l

s

p

e

r

 

l

u

n

g

 

(

x

 

1

0

6

)

ns

A                                                         B
Supplementary Figure S5. Phagosome escape correlates with higher MOI of M.tb Erdman. THP-1 cells were differentiated with PMA for 72h and infected with 1, 2.5, 5 or 10 MOI of M.tb Erdman for 2h. Cells were stained 3h post infection with CCF-4 for 2h at RT and analyzed with flow cytometry. NI: non-infected.
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>M. tb DK9897, truncated EccCa1


MTTKKFTPTITRGPRLTPGEISLTPPDDLGIDIPPSGVQKILPYVMGGAMLGMIAIMVAGGTRQLSPYMLMMPLMMIVMMVGGLAGSTGGGGKKVPEINADRKEYLRYLAGLRTRVTSSATSQVAFFSYHAPHPEDLLSIVGTQRQWSRPANADFYAATRIGIGDQPAVDRLLKPAVGGELAAASAAPQPFLEPVSHMWVVKFLRTHGLIHDCPKLLQLRTFPTIAIGGDLAGAAGLMTAMICHLAVFHPPDLLQIRVLTEEPDDPDWSWLKWLPHVQHQTETDAAGSTRLIFTRQEGLSDLAARGPHAPDSLPGGPYVVVVDLTGGKAGFPPDGRAGVTVITLGNHRGSAYRIRVHEDGTADDRLPNQSFRQVTSVTDRMSPQQASRIARKLAGWSITGTILDKTSRVQKKVATDWHQLVGAQSVEEITTFPLEDVHRHRP*


Theoretical pI/Mw: 8.98 / 47861.15
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