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Figure S1. Standard calibration curve for different glycerol concentrations. (A) Standard calibration curve.

(B) Glycerol concentration used for the construction of the calibration curve.




1 2 3
n Measured ::rsﬁz& error n Measured :1:';?;; error n Measured :‘:r:ugr:‘; error
1 2.92 0.07 0.07 1 2.98 0.06 0.06 1 3.36 0.08 0.08
2 2.93 0.06 0.06 2 2.99 0.06 0.06 2 3.39 0.05 0.05
3 2.95 0.05 0.05 3 2.99 0.06 0.06 3 3.40 0.04 0.04
4 2.95 0.05 0.05 4 3.00 0.05 0.05 4 3.40 0.04 0.04
5 2.96 0.04 0.04 5 3.01 0.04 0.04 5 3.41 0.03 0.03
6 2.97 0.03 0.03 6 3.02 0.03 0.03 6 3.41 0.03 0.03
7 2.97 0.02 0.02 7 3.02 0.03 0.03 7 3.42 0.02 0.02
8 2.97 0.02 0.02 8 3.03 0.02 0.02 8 3.42 0.02 0.02
9 2.98 0.02 0.02 9 3.04 0.01 0.01 9 3.43 0.02 0.02
10 2.98 0.02 0.02 10 3.05 0.00 0.00 10 3.44 0.00 0.00
11 2.98 0.01 0.01 11 3.05 0.00 0.02 11 3.45 -0.01 0.01
12 2.99 0.01 0.01 12 3.06 -0.02 0.02 12 3.46 -0.02 0.02
13 3.01 -0.01 0.01 13 3.07 -0.02 0.03 13 3.46 -0.02 0.02
14 3.02 -0.02 0.02 14 3.08 -0.03 0.04 14 3.47 -0.03 0.03
15 3.04 -0.04 0.04 15 3.08 -0.04 0.04 15 3.47 -0.03 0.03
16 3.04 -0.04 0.04 16 3.08 -0.04 0.05 16 3.48 -0.04 0.04
17 3.07 -0.07 0.07 17 3.10 -0.05 0.05 17 3.48 -0.04 0.04
18 3.07 -0.07 0.07 18 3.10 -0.05 0.06 18 3.49 -0.05 0.05
19 3.07 -0.07 0.07 19 3.11 -0.06 0.07 19 3.49 -0.05 0.05
20 3.08 -0.09 0.09 20 3.12 -0.07 0.00 20 3.49 -0.05 0.05
Average 2.99 0.04 Average 3.04 0.04 Average 3.44 0.03
Relative error|  0.01 Relative error 0.01 Relative error 0.01
Percentage 137 Percentage 1.20 Percentage 0.9
error error error
Error = Average of cell size — measured cell size values of individual cell
1 2 3
Relati Average of error Average 2.99 3.04 3.44
elative error = -
Average of cell size measured Relative error 0.01 0.01 0.01
Percentage
1.37 1.20 0.9
error

Figure S2. Percentage error in the measurement of three different Msm cells.
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Figure S3. Proportion of the cells undergoing ACD/SCD after addition of 1X Middlebrook 7H9 and 10X
Middlebrook 7H9 every 3 hr from 0.1% glycerol concentration. (e) Growth curve of Msm cells cultured in
Middlebrook 7H9 liquid medium containing 0.2% glycerol and 0.05% Tween 80, with respect to (A) glycerol
concentration after the exogenous addition of (A) 0.05% of 1X 7H9 and (B) 0.05% of 10X 7H9, at 16", 19t and
221 hrs, as indicated by the red and green arrows, respectively. (C) OD, glycerol concentration and proportion of
SCD (blue and green bar) and ACD (red and yellow bar) after the exogenous addition of 0.05% 1X and 10X 7H9
at 0 hr, 3" hr and 6™ hr. (n = 300. The data shown are for biological triplicates and represented with mean values

+s.d. p<0.01**, p <0.001 *** ns — no significance via two-tailed t-test).
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Figure S4. Growth profiles of MSMEG_2932 KO pMV306-VC and MSMEG_2932 KO pMV306-MSMEG_2932,
with respect to glycerol levels in the medium, and the proportion of the cells undergoing ACD/SCD. (A) Growth
curve of Msm MSMEG_2932 KO _pMV306-VC (®) with respect to the free glycerol levels in the medium (M). (B) Growth
curve of Msm MSMEG_2932_KO_pMV306-MSMEG_2932 (M) with respect to the free glycerol levels in the medium (®).
(C) Bar graph for the percentage of cells dividing by SCD (red bar) and ACD (blue bar) of Msm
MSMEG_2932_KO_pMV306-VC at different ODgq, ,ny Values. (D) Bar graph for the percentage of cells dividing by SCD
(red bar) and ACD (blue bar) of Msm MSMEG_2932_KO_pMV306-MSMEG_2932 at different ODy, ,,,, Values. The data
shown are from biological triplicates and represented with mean values * s.d. (p < 0.05%, p < 0.01**, p < 0.001***, ns — no

significance via two-tailed t-test).
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Figure S5. Growth profiles of MSMEG_2933_KO_pMV306-VC and MSMEG_2933_KO_pMV306-MSMEG_2933,
with respect to glycerol levels in the medium, and the proportion of the cells undergoing ACD/SCD. (A) Growth
curve of Msm MSMEG_2933_KO_pMV306-VC (®) with respect to the free glycerol levels in the medium (). (B) Growth
curve of Msm MSMEG_2933_KO_pMV306-MSMEG_2933 (M) with respect to the free glycerol levels in the medium (®).
(C) Bar graph for the percentage of cells dividing by SCD (red bar) and ACD (blue bar) of Msm
MSMEG_2933_KO_pMV306-VC at different ODgq, ,m Values. (D) Bar graph for the percentage of cells dividing by SCD
(red bar) and ACD (blue bar) of Msm MSMEG_2933_KO_pMV306-MSMEG_2933 at different ODg, ,,,, Values. The data
shown are from biological triplicates and represented with mean values + s.d. (p < 0.05%, p < 0.01**, ns — no significance

via two-tailed t-test).
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Figure S6. Growth profiles of MSMEG_2936_KO_pMV306-VC and MSMEG_2936_KO_pMV306-MSMEG_2936,
with respect to glycerol levels in the medium, and the proportion of the cells undergoing ACD/SCD. (A) Growth
curve of Msm MSMEG_2936_KO_pMV306-VC (®) with respect to the free glycerol levels in the medium (M). (B) Growth
curve of Msm MSMEG_2936_KO_pMV306-MSMEG_2936 (M) with respect to the free glycerol levels in the medium (®).
(C) Bar graph for the percentage of cells dividing by SCD (red bar) and ACD (blue bar) of Msm
MSMEG_2936_KO_pMV306-VC at different ODgy, o,y Values. (D) Bar graph for the percentage of cells dividing by SCD
(red bar) and ACD (blue bar) of Msm MSMEG_2936_KO_pMV306-MSMEG_2936 at different ODgy, ,y, Values. The data
shown are from biological triplicates and represented with mean values + s.d. (p < 0.05*, p < 0.01**, ns — no significance

via two-tailed t-test).
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Scheme S1. Msm cell harvesting, fixation, DIC imaging and data acquisition for
measuring the proportions of cells dividing by ACD and SCD. One ml of M.
Smegmatis cells harvested were pellet down at ~5000 x g at 4°C for 10 min. Cell
pellets were fixed in 4% paraformaldehyde (prepared in 1x PBS) for 1 hr of incubation
at 25°C. After washing with 1x PBS, cells were then adhered to poly-L-lysine coated
multi-well slides. After drying for ~10 min, the unbound cells were washed-off using 1x
PBS in each well. Glycerol (small drop) were kept in each well to mount the coverslip.
The cells in each well were captured using Zeiss AXIO imager microscope. DIC
images were analysed using ZEN software. Mother cells V-snapped or showing
constriction during division. The length of sister-daughter cells in dividing mother cells
were measured and percentage deviation from mid-cell site was calculated. The
sister-daughter cells were named as D1 and D2, where D1>D2 in cell-length.
Percentage deviation of = 11% from mid-cell site were considered as ACD. Similarly,
D1 and D2 differing in length by < 11% deviation from mid-cell site, were considered
as SCD. Black arrow shows asymmetric constriction during division (ACD) and red

arrow shows symmetric constriction during division (SCD).



Scheme S2. Gene knockout strategy and confirmation for
MSMEG_2932, MSMEG_2933, and MSMEG_2936
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Scheme S2. MSMEG 2932 gene Knockout strategy. Cartoon depicts the
strategy used for the MSMEG_2932 gene allelic replacement method.
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Scheme S3. Msm MSMEG_2932-KO clone confirmation using PCR and genomic DNA.
(A) Cartoon depicts the MSMEG_2932 gene allelic exchange insert and its PCR Primers for
clone confirmation. (B) Primers pairs and its respective PCR product details. (C) Agarose gel
image showing the expected results. Lane-1 Lambda DNA EcoRI/HindllI-Marker-3, Lane 2
PCR Primer set 1, Lane 3 Primer set 2, Lane 4 Primer set 4, Lane 5 Primer set 3, and Lane 6
pYUB854 HygR control, Lane 7 $X174 DNA/BsuRI (Haelll) ,Marker-9. (D) Agarose gel image
with Primer set 4 Lane-1 Lambda DNA EcoRI/Hindlll-Marker-3, Lane 2 PCR Primer set 4.
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Scheme S4. MSMEG_2933 gene knockout strategy. Cartoon depicts the strategy
used for the MSMEG_ 2933 gene allelic replacement method
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Scheme S5. Msm MSMEG_2933-KO clone confirmation using PCR and genomic DNA.
(A) Cartoon depicts the MSMEG_2933 gene allelic exchange insert and its PCR Primers for
clone confirmation. (B) Primers pairs and its respective PCR product details. (C) Agarose gel
image showing the expected results. Lane-1 and 3 Lambda DNA EcoRI/Hindlll-Marker-3,
Lane 2 PCR Primer set 1, Lane 4 Primer set 2, Lane 6 Primer set 3, Lane 5 ¢$X174
DNA/BsuRI (Haelll) ,Marker-9. (D) Agarose gel image for Primer set 4 Lane 1 PCR with Msm
MSMEG_2933 KO gDNA, Lane-2 Lambda DNA EcoRI/HindllI-Marker-3, Lane 3 PCR with

Msm Wild type gDNA control.



MSMEG_2936 gene Knockout strategy
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Scheme S6. MSMEG_2936 gene knockout strategy. Cartoon depicts the strategy

used for the MSMEG_ 2936 gene allelic replacement method
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Scheme S7. Msm MSMEG_2936 KO clone confirmation using PCR and genomic DNA.
(A) Cartoon depicts the MSMEG_2936 gene allelic exchange insert and its PCR Primers for
clone confirmation. (B) Primers pairs and its respective PCR product details. (C) Agarose gel
image showing the expected results. Lane-1 and 4 Lambda DNA EcoRI/Hindlll-Marker-3,
Lane 2 PCR Primer set 1, Lane 3 Primer set 2, Lane 6 Primer set 3, Lane 5 ¢$X174
DNA/BsuRI (Haelll) ,Marker-9. (D) Agarose gel image for Primer set 4 Lane 1 PCR with Msm
MSMEG_2936 KO gDNA, Lane-2 Lambda DNA EcoRI/HindllI-Marker-3, Lane 3 PCR with
Msm Wild type gDNA control.



Table S1. Bacterial strains and plasmids

Bacterial strains and plasmids Purpose Reference
Bacterial strains
Mycobacterium smegmatis mc?155 | Experimental system [1]
Escherichia coli JIM109 Cloning host [2]
Escherichia coli JC10289 Cloning host [3]
Msm MSMEG_2932 KO Experimental system This study
Msm MSMEG_2932 KO-w/o Experimental system This study
pJV53
Experimental system, vector
Msm MSMEG_2932 KO-w/o .
0JV53-pMV306 cchltroI for Msm MSMEG_2932 | This study
o MSMEG 2032 kO-wio | WEETETE SO SUEUTE iy
pJV53-pMV306-MSMEG_2932 for Msm MSMEG 2932 KO
Msm MSMEG_2933 KO Experimental system This study
Msm MSMEG_2933 KO-w/o Experimental system This study
pJV53
Experimental system, vector
Msm MSMEG_2933 KO-w/o .
0JV53-pMV306 ::(oontrol for Msm MSMEG_2933 | This study
v MSMEG 2033 kO-wo | BETERE SR SUUUTE |y
pJV53-pMV306-MSMEG_2933 for Msm MSMEG 2933 KO
Msm MSMEG_2936 KO Experimental system This study
Msm MSMEG_2936 KO-w/o . .
0JV53 Experimental system This study
Experimental system, vector
Msm MSMEG_2936 KO-w/o ,
0JV53-pMV306 CK%ntroI for Msm MSMEG_2936 | This study
Msm MSMEG_2936 KO-w/o Experlmental system, genome _
integrant complement system This study

pJV53-pMV306-MSMEG_2936

for Msm MSMEG_2936 KO




Plasmids

Plasmid containing Che9c
genes 60-61 under control of

pIV53 acetamidase promoter in 4]
pLAM12
hygR cassette flanked by y5-res
pYUB854 sites and 2 MCSs ]
560 bp upstream and 500 bp
pYUB854-MSMEG_2932-KO downstream of MSMEG_ 2932 This study

gene in pYUB854

618 bp upstream and 519 bp
pYUB854-MSMEG_2933-KO downstream of MSMEG_ 2932 This study
gene in pYUB854

600 bp upstream and 500 bp
pYUB854-MSMEG_2936-KO downstream of MSMEG_ 2932 This study
gene in pYUB854

pBS-KS Cloning/Sequencing vector [6]
pMV306 Integration vector [7]
pMV306-MSMEG_2932 Integration vector This study
pMV306-MSMEG_2933 Integration vector This study
pMV306-MSMEG_2936 Integration vector This study

hygRis hygromycin resistant
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Table S2. Oligonucleotide primers used for cDNA synthesis and real time PCR

Name

Sequence

Msm-ThrS-RT-f (MSMEG_2931)

5’ atgcaccacctgatcttccg 3’

Msm-ThrS-RT-r (MSMEG_2931)

5’ ctcacgcgtggtgtagatgt 3’

Msm-ap4aP-RT-f (MSMEG_2932)

5’ aacgtggggctcaatctcg 3’

Msm-ap4aP-RT-r (MSMEG_2932)

5’ gttgcctggtctctttcage 3’

Msm-PI-syn-RT-f (MSMEG_2933)

5’ ggcctacgtgaagctttcca 3’

Msm-PIl-syn-RT-r (MSMEG_2933)

5’ acgaagaacgagacgaccac 3’

Msm-Pl-acylT-RT-f (MSMEG_2934)

5’ tgcaggtcgacttcttcgg 3’

Msm-Pl-acylT-RT-r MSMEG_2934)

5’ gtgtcgagttcgggatagacg 3’

Msm-Pl-msyIT-RT-f (MSMEG_2935)

5’ cacgtgaagttgccggacta 3’

Msm-Pl-msy|T-RT-r (MSMEG_2935)

5’ ggcgatccacttcttgacct 3’

Msm-2936-RT-f

5’ tacttcttcgtccaccgecac 3

Msm-2936-RT-r

5’ ccaactcggcgatcattgtc 3’

Msm-16SrRNA-RT-f

5’ gcggtaatacgtagggtceg 3’

Msm-16SrRNA-RT-r

5’ ttccagtctccectgecagta 3’




Table S3. Oligonucleotide primers used for the gene replacement of MSMEG_ 2932,
MSMEG_2933, and MSMEG_2936 with res-hygR-res and confirmation

Sl. Primer name Sequence (5’ - 3) Features
No.
1 MSMEG-2932- ggggtaccatccaccgcgccctgt PCR amplification of
KO-flank1-f 560 bp upstream to
MSMEG_2932
2 MSMEG-2932- gctctagagccgcegcttcttcatcggeg PCR amplification of
KO-flank1-r 560 bp upstream to
MSMEG_2932
3 MSMEG-2932- ccgctcgagaagagaccaggcaactcttgge | PCR  amplification of
KO-flank2-f 500 bp downstream to
MSMEG_2932
4 MSMEG-2932- ggactagtgcgccttgatgtaggagatcacct | PCR amplification of
KO-flank2-r gtgagg 500 bp downstream to
MSMEG_2932
5 MSMEG-2933- cggggtaccagcggttgtggacgc PCR amplification of
KO-flank1-f 618 bp upstream to
MSMEG_2933
6 MSMEG-2933- tgctctagagaaagcttcacgtaggccgce PCR amplification of
KO-flank1-r 618 bp upstream to
MSMEG_2933
7 MSMEG-2933- ctagctagcaccggagacgagcgaacc PCR amplification of
KO-flank2-f 519 bp downstream to
MSMEG_2933
8 MSMEG-2933- catgccatggacgaagcggcggtacagc PCR amplification of
KO-flank2-r 519 bp downstream to
MSMEG_2933
9 MSMEG-2936- cggggtacccggtacgacgaaccgcgc PCR amplification of
KO-flank1-f 600 bp upstream to
MSMEG_2936
10 | MSMEG-2936- tgctctagagggtgatgacgatccacaggc PCR amplification of
KO-flank1-r 600 bp upstream to
MSMEG_2936
11 | MSMEG-2936- catgccatgggcgagatggctcgctcg PCR amplification of
KO-flank2-f 500 bp upstream to
MSMEG_2936




12 | MSMEG-2936- cccaagcttccacttgtcgatgtggttggtgt PCR amplification of
KO-flank2-r 500 bp upstream to
MSMEG_2936
13 | Ms2931-f- tacctggagctgtccaccaagg Clone confirmation for
Ms2932-KO-conf MSMEG_2932 KO
14 | Ms2933-r- tcacggttcgctcgtctcc Clone confirmation for
Ms2932-KO-conf MSMEG_2932 KO
15 | MS2932-f- gtgaccgatcctgacgagceg Clone confirmation for
MS2933-KO-conf MSMEG_2933 KO
16 | MS2934-r- cgaagaagtcgacctgcacgc Clone confirmation for
MS2933-KO-conf MSMEG_2933 KO
17 | MS2935-f- agatccccaacggtgtcgac Clone confirmation for
MS2936-KO-conf MSMEG_2936 KO
18 | MS2937-r- cgatcttgcgcatgtgegt Clone confirmation for
MS2936-KO-conf MSMEG_2936 KO
19 | KO-conf- gtgacacaagaatccctgttacttctcg Confirmation for gene
pYUB854- replacement with HygR
hyg-f in MSMEG_2932-KO,
MSMEG_2933-KO,
and MSMEG_2936-KO
20 | KO-conf- tcaggcgcecggggg Confirmation for gene
pYUB854- replacement with HygR
hyg-r in MSMEG_2932-KO,

MSMEG_2933-KO,
and MSMEG_2936-KO




Table S4. Coefficient of variation (CV), a measure of the dispersion in the location

of the site of constriction from the mid-cell site. (A) CV% of population undergoing

SCD. (B) CV% for population undergoing ACD. (C) Geary’s statistics w,, a test of

normality for the population undergoing SCD and ACD at OD 0.6,0.8,1.0,1.2,1.4,1.6

and 1.8.

oD

0.6
0.8
1.0
1.2
1.4
1.6
1.8

oD

0.6
0.8
1.0
1.2
1.4
1.6
1.8

P D1

0.55
0.54
0.54
0.54
0.54
0.54
0.54

P D1

0.65
0.66
0.64
0.64
0.64
0.62
0.62

A. CV of the population undergoing SCD

P D2

0.45
0.46
0.46
0.46
0.46
0.46
0.46

SD

0.03
0.03
0.03
0.03
0.03
0.02
0.03

CV D1

0.06
0.05
0.05
0.05
0.05
0.05
0.05

CVv D2

0.07
0.06
0.06
0.06
0.06
0.05
0.06

CV% D1

6.06
5.24
4.69
4.73
4.88
4.53
4.95

B. CV of the population undergoing ACD

P D2

0.35
0.35
0.37
0.37
0.36
0.38
0.38

SD

0.05
0.06
0.06
0.05
0.06
0.04
0.05

CV D1

0.08
0.09
0.09
0.08
0.09
0.07
0.07

CVv D2

0.16
0.17
0.16
0.15
0.16
0.11
0.12

CV% D1

8.39
8.64
9.22
8.31
8.74
6.91
7.28

CV% D2

6.09
6.20
5.55
5.55
5.74
5.23
5.82

CV% D2

15.47
16.49
16.11
14.51
15.56
11.41
11.84

C. Wn values for the populations dividing by SCD and ACD at different OD

oD Whn for SCD Wn for ACD
0.6 0.86 0.97
0.8 0.84 0.96
1.0 0.87 0.93
1.2 0.82 0.90
1.4 0.80 0.93
1.6 0.75 0.94
1.8 0.77 0.93




Table S5. Oligonucleotide primers used for the generation of genome integrated
respective wild type complemented knockout strains of MSMEG_2932 KO,
MSMEG_2933 KO, and MSMEG_2936 KO

SI. No. Primer name Sequence (5’ - 3’)
1 Msm-2932-Xbal-Comp-f gctctagaacaccaacatgaaggtgccg
2 Msm-2932-HindlllI-Comp-r gaaagcttcacgtaggccgcgcg
3 Msm-2933-Xbal-Comp-f gctctagatggggctcaatctcggct
4 Msm-2933-EcoRI-Comp-r cggaattcccagccggccgcatac
5 Msm-2936-Xbal-Comp-f gctctagagtccaccgctacgactggtc
6 Msm-2936-HindllI-Comp-r ccaagcttcccggtctggttgctcga

# Restriction enzyme recognition sites are underlined



