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Movie S1
In this simulation the end-most segment of the TM1 helix (the pore lining helix in MtMscL) has been stretched to obtain its mechanical response to the axial force. The TM1 helix has been first solvated and equilibrated in water for 10 ns before the start of the constant velocity (CV) SMD simulation. The movie shows a typical elongation of the TM1 helix up to 4 % strain.




[image: C:\Users\navbav\Dropbox\MD_Mechanical_Properties\RMSD\RMSD.png]
Figure S1. (A) Root Mean Square Deviation (RMSD) graph of the TM1 helix of MtMscL during equilibration in water using an NPT ensemble. This step has been done for all the helices in MtMscL and EcMscL before performing the pulling simulations. “Backbone carbons” and “no hydrogen” were plotted against the simulation time. All the helices are well equilibrated after 10 ns. (B) RMSD graph of TM1 helix during elongation using constant force (CF) method over 10 ns. As it is shown in this graph, the helix rapidly reaches the stable length (in ~ 1.0 ns).




[image: C:\Users\navbav\Dropbox\MD_Mechanical_Properties\Figs\SI---force_dire_K-00000005.png]

Figure S2. Typical force versus elongation curve of the TM1 helix of MtMscL using CV method. In order to better mimic the elongation rate which occurs during the MscL gating, the pulling rate here was much lower (5×10-4 Å/ps) compared to those used in previous studies. The dummy atom spring constant for this simulation was 0.6 kcal/mol/Å2, and thus the helical elasticity constant, k, obtained from this curve is ~25 pN/Å (i.e. E=4.3 GPa). 







[bookmark: OLE_LINK1]Figure S3. The figure shows weak correlation between the initial length of the helices and their Young’s moduli. The obvious outliers were the TM2 helix in MtMscL (Mt_TM2) and the C-terminus in EcMscL (Ec_Cter). The Young’s modulus values are Mean±SD for n=3.










Figure S4. There is weak correlation between the hydrophobic moment of the helices and their Young’s moduli. The outliers are again the TM2 helix in MtMscL (Mt_TM2) and the C-terminus in EcMscL (Ec_Cter). The Young’s modulus values are Mean±SD for n=3.








Figure S5. There is weak correlation between the number of charged residues on the helices and their Young’s moduli. The outliers are the N-terminus of MtMscL (Mt_Nter), the TM2 helix in MtMscL (Mt_TM2) and the C-terminus in EcMscL (Ec_Cter). The Young’s modulus values are Mean±SD for n=3.
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Figure S6. Comparing the number of hydrogen bonds of the TM2 helix of MtMscL with that of EcMscL during 10 ns of equilibration (NPT ensemble). The graph illustrates that the number of hydrogen bonds in both helices is similar. Hence, it is unlikely to correlate to the existing large difference between their Young’s moduli.  
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[bookmark: _GoBack]Figure S7. Typical stress-strain curve of the TM1 helix of MtMscL in vacuum using CF method. Compared to the corresponding stress-strain curve in water (Fig. 3C), the helix has much stiffer and more linear behaviour. The slop shows the Young’s modulus which is E=8.8± 0.2 GPa (Mean±SEM, n=3).














Table S1. Amino acid sequence and helical information of all the α-helices in Mycobacterium tuberculosis MscL. We used HeliQuest for our bioinformatics calculations and VMD for our molecular measurements.
	Mt
	Helix
(From res X
to res Y)
	Amino acid
sequence
	Length
(Å)
	Hydrophobicity
<H>
	Hydro
phobic moment
	Polar Residue
% (n)
	Charged Residue
% (n)
	Net charge (z)
	Charged Residue

	N-terminus
	MET1
ARG11
	MLKGFKEFLAR
	16.7
	0.45
	0.71
	45.4 (5)
	36.3 (4)
	2
	LYS 2, ARG 1, GLU 1

	TM1
	ILE014
ILE046
	IVDLAVAVVIGTAFTALVTKFTDSIITPLINRI
	48.2
	0.75
	0.20
	36.4 (12)
	12.1 (4)
	0
	LYS 1, ARG 1, ASP 2

	TM2
	LEU069
LYS100
	LNVLLSAAINFFLIAFAV
YFLVVLPYNTLRKK
	46.3
	0.84
	0.16
	25.0 (8)
	9.4 
(3)
	3
	LYS 2, ARG 1,

	C-terminus
	PRO106
THR124
	PGDTQVVLLTEIRDLLAQT
	27.1
	0.49
	0.35
	52.6 (10)
	21.0 (4)
	-2
	ARG 1, GLU 1, ASP 2












Table S2. Amino acid sequence and helical information of all the α-helices in Escherichia coli MscL. We used HeliQuest for our bioinformatics calculations and VMD for our molecular measurements.

	Ec
	Helix
(From res X
 to res Y)
	Amino acid
sequence
	Length
(Å)
	Hydrophobicity
<H>
	Hydrophobic moment
	Polar Residue
% (n)
	Charged Residue
% (n)
	Net charge (z)
	Charged Residue

	N-terminus
	MET1
ARG13
	MSIIKEFREFAMR
	19.5
	0.43
	0.47
	46.1
(6)
	38.5
(5)
	1
	LYS1, ARG2, GLU2

	TM1
	ASN015
LEU048
	NVVDLAVGVIIGAAFGKIVSSLVADIIMPPLGLL
	48.3
	0.80
	0.13
	29.4
(10)
	8.8
(3)
	-1
	LYS1, ASP2

	TM2
	VAL77
LYS106
	VFIQNVFDFLIVAFAIFMAIKLINKLNRKK
	43.0
	0.70
	0.09
	33.3
(10)
	20.0
(6)
	4
	LYS4, ARG1, ASP1

	C-terminus
	LYS117
ARG135
	KEEVLLTEIRDLLKEQNNR
	28.3
	0.07
	0.35
	68.4
(13)
	47.4
(9)
	-1
	LYS2, ARG2, GLU4, ASP1
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