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Vaccines

Gene sequences

Nucleic acid

Negative control,

CFU Mtb

Positive control

Experimental,

Reference

log;0(CFU) (BCQ), log;1o(CFU)  logso(CFU)
MPT83 DNA Short-term*: 1015.6 Short-term*: 1043.9 Short-term*: 1014.9 (130)
Long-term**: 10/4.5 Long-term**: 1013.9 Long-term**: 1043.9
MPT83 RNA Short-term*: 10145
Long-term**: 10/4.6
1818PE_PRS DNA 1016.4 10754 1016.3 (136)
1818PE 1015.9
Ag85A DNA 101475 1074 10142 (133)
Ag85B 1075.2 10043 10745
Ag85C 1075.2 10743 1075.1
Ag85A DNA 107545 10138 1075.5 (133)
Ag85A + csp(wt) 1074.9
Ag85A + csp(mut) 10754
Rv3615¢ DNA 1016.3 10734 1015 (131)
Mtb10.4 1015.2
Rv2660c 10754
Rv3615¢, Mtb10.4, Rv2660c 1073.7
5 T-cell epitopes from ESAT6, DNA 1016.5 1074.2 1016.3 (128)
Ag85B, MTB10.4, PPE25, PE19
Hsp65 1015.9
Hsp65 + 5 epitopes 10158
5 epitopes into Hsp65 backbone 1075.4
ESAT6, CFP10 DNA 1076.3 10152 1075.7 (128)
ESAT6, CFP10 BCG prime, 1014.8
DNA boost
CFP21, MTP64 DNA 10A5.5
CFP21, MTP64 BCG prime, DNA boost 1014.6
ESAT6, Ag85B DNA — 1071 1010.7) (146)
(as compared to
negative control)
Ag85B, ESAT6, HspX DNA Preventive: 10/5.4 Preventive: 10/4.4 Preventive: 1074.7 (134)
Therapeutic: 10/5.4 Therapeutic: 10/4.9
HspX Preventive: 1074.9
Therapeutic: 1045.1
ESAT6, KatG, MPT63, MPT64 DNA — —_— 85% of (147)
BCG effectiveness
3 epitopes from ESAT6 DNA 1075.5 10136 10743 (129)
3 epitopes from ESAT6 DNA prime + 1004
ESAT6 boost
3 epitopes from ESAT6 + FL DNA 1074.22
3 epitopes from ESAT6 + FL DNA prime + 1013.6
ESAT6 boost
ESAT6 DNA 1074.2
ESAT6 DNA prime + 1073.8
ESAT6 boost
ESAT6 + FL DNA 1014
ESAT6 + FL DNA prime + 1073.55
ESAT6 boost
3 epitopes from ESAT6 DNA in nano- 10745 1074 1004 (135)
chitozan particles
3 epitopes from ESAT6 + FL 1013.75
3 epitopes from ESAT6 + FL DNA 1073.8
ESAT6 DNA in nano- 1073.95
chitozan particles
ESAT6 + FL 1073.6
Ag85A DNA Short-term*: 1045.27 Short-term*: 10/4.25 Short-term*: 10/4.5 (138)
Long-term***; 10A6.6 Long-term***; |>1logl0  Long-term***: 10A6
Ag85A DNA 4 weeks after challenge: 4 weeks after challenge: 4 weeks after challenge: (113)
107543 1013.64 1074.24
8 weeks after 8 weeks after 8 weeks after
challenge: 10/5.49 challenge: 10/4.03 challenge: 10/4.77
Ag85B, MPT64, MPT63, ESAT6 ~ DNA 1019.9 1077.3 1077.15 (137)
Hsp65 DNA 1016 1013 101475 (93)
Hsp65 DNA into microspheres 10047
Hsp65 BCG prime, 1074.8
PDNA boost
Hsp65 DNA into liposomes 1014.7
Ag85B Combination of DNA 1016.4 10153 1016 (132)
Ag85B + IL-12 1015.75
Ag85B + IL-23 1015.78
Ag85B + IL-27 1015.9

*infection was implemented 4 weeks after the last vaccine injection; **infection was implemented 6 months after the last vaccine injection; ***infection was implemented at 12 weeks after the last

vaccine injection. Vaccines that showed better effectiveness than BCG did are highlighted in bold.
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Vaccines CFU Mtb Reference

Gene sequences Nucleic acid Negative control, Positive control Experimental,
log10(CFU) (BCG), log1p(CFU)  logso(CFU)

1818PE_PRS DNA 1075.4 1004 1005 (136)

1818PE 10046

Rv3615¢ DNA 10152 10127 1013.8 (131)

Mitb10.4 10044

Rv2660c 1015

Rv3615¢, Mtb10.4, Rv2660c 1002.9

5 T-cell epitopes from ESATS, DNA 10054 10035 1053 (128)

Ag85B, MTB10.4, PPE25, PE19

Hsp65 1074.8
Hsp65 + 5 epitopes 10747
5 epitopes into Hsp65 backbone 1074.6
ESAT6, CFP10 DNA 1015.7 1014.8 1015.2 (128)
ESAT6, CFP10 BCG prime, 1014.2
PDNA boost
CFP21, MTP64 DNA 1015.2
CFP21, MTP64 BCG prime, 1074.2
PDNA boost
ESAT6, Ag85B DNA —_— 1071} (as compared to 1010.6) (146)
negative control)
Ag85B, ESAT6, HspX DNA Preventive: 10A5.5 Preventive: 10/A4.9 Preventive: 10A5 (134)
Therapeutic: 10A5.4 Therapeutic: 10A5.1
HspX Preventive:1015.1

Therapeutic: 10A4.9

3 epitopes from ESAT6 DNA 1075.5 1013.55 1074.2 (129)
3 epitopes from ESAT6 DNA prime + 10741
ESAT6 boost
3 epitopes from ESAT6 + FL DNA 1013.95
3 epitopes from ESAT6 + FL DNA prime + 36
ESAT6 boost
ESAT6 DNA 10M4.1
ESAT6 DNA prime + 107
ESAT6 boost
ESAT6 + FL DNA 1073.9
ESAT6 + FL DNA prime + 10/3.45
ESAT6 boost
3 epitopes from ESAT6 DNA in nano- 10744 1013.8 1013.95 (135)
chitozan particles
3 epitopes from ESAT6 + FL 10437
3 epitopes from ESAT6 + FL DNA 1073.8
ESAT6 DNA in nano- 1073.75
chitozan particles
ESAT6 + FL 1073.55
Ag85A DNA Long-term***: 10A5.6 Long-term***: |>1 logl0 Long-term***: 10A4.45  (138)
Ag85B Combination of pDNA 10153 10143 1014.65 (132)
Ag85B + IL-12 1014.67
Ag85B + IL-23 1074.66
Ag85B + IL-27 1015.1

***infection was implemented 12 weeks after the last vaccine injection. Vaccines that showed better effectiveness as compared to BCG are highlighted in bold.
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Vaccines

Gene sequences

19G titer

Positive control (BCG)

Experimental

Reference

MPT83
MPT83
Rv3615¢
Mtb10.4
Rv2660c

Rv3615c,
Mtb10.4, Rv2660c

5 T-cell epitopes from
ESAT6, Ag85B, MTB10.4,
PPE25, PE19

Hsp65

Hsp65 +
5 epitopes

5 epitopes into
Hsp65 backbone

ESAT6, CFP10

ESAT6, CFP10

Nucleic acid Negative control
DNA 1gG (ODys): 0.25

RNA

DNA 1gG (ODs50): 0.3

DNA 1gG (ODys0): 0.1

1gG2a/IgG1: 0

DNA 1gG (ODyg0): 0.04

BCG prime + DNA boost

1¢G (ODss0): 0.5

16G (ODy0): 3

1gG (ODys): 1.4
IgG2a/IgGl: 1.2

1gG (ODyg0): 0.05

18G (OD.50): 2.75
18G (OD.50): 2.75
1gG (OD,s0): 2.32
1gG (OD,50): 0.65
1gG (ODj50): 1.79

1gG (ODys0): 2.84

1gG (ODys0): 0.1
IgG2a/IgG1: 0

1gG (ODys0): 1.95
IgG2a/1gG1: 0.9

1gG (OD,s0): 1.6
1gG2a/IgG1: 1

18G (ODyso): 1.7
18G2a/IgG1L: 1.4

1gG (ODyg): 0.25

1gG (ODyg): 0.43

CFP21, MTP64
CFP21, MTP64

Ag85B, ESAT6, HspX

HspX

3 epitopes from ESAT6

3 epitopes from ESAT6

DNA 1gG (ODyg0): 0.08
BCG prime + DNA boost

DNA 1gG (ODys0): 0.18
1gG2a/1gG1: 0.9

DNA 1gG (ODsz0): 0.05

DNA prime + ESAT6 boost

3 epitopes from ESAT6
+FL

3 epitopes from ESAT6
+FL

DNA

DNA prime + ESAT6 boost

ESAT6 DNA
ESAT6 DNA prime + ESAT6 boost
ESAT6 + FL DNA
ESAT6 + FL DNA prime + ESAT6 boost

Vaccines that showed better effectiveness as compared to BCG are highlighted in bold.

1¢G (ODsg0): 0

1gG (OD;s0): 0.47
1gG2a/1gGl: 1.4

1gG (ODsy): 0.05

18G (OD.00): 0.24
1G (OD90): 0.19

18G (OD,50): 1.05
1gG2a/IgGl: 4

18G (OD,50): 0.7
1gG2a/lgGl: 2.2

18G (ODs): 0.5
18G (ODsy): 0.72

18G (ODsy): 0.75

18G (ODsy): 1.35

1G (ODsy): 0.7
18G (ODsy): 0.85
1gG (ODsy): 0.8

18G (ODsy): 1.65

(130)

(131)

(128)

(128)

(134)

(129)
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Vaccines

Nucleic acid

Cytokine response

Positive control (BCG)

Reference

Gene sequences

MPT83
MPT83

Rv3615¢

Mtb10.4

Rv2660c

Rv3615¢,
Mtb10.4, Rv2660c

ESAT6, CFP10
ESAT6, CFP10
CFP21, MTP64
CFP21, MTP64

ESAT6, Ag85B

Ag85B, ESAT6, HspX

HspX

MPT-32

MPT-63

MPT-83

o-crystallin

Pst-S

3 epitopes from ESAT6

3 epitopes from ESAT6

3 epitopes from ESAT6

+FL

3 epitopes from ESAT6

+ FL

ESAT6

ESAT6

ESAT6 + FL

ESAT6 + FL

3 epitopes from ESAT6

3 epitopes from ESAT6

+FL

3 epitopes from ESAT6
+FL

ESAT6

ESAT6 + FL

Ag85B
MPT64
MPT63
ESAT6

Hsp65

Hsp65

Hsp65

Hsp65

DNA
RNA

DNA

DNA

BCG prime, DNA boost
DNA

BCG prime, pDNA boost

DNA

DNA

DNA

DNA

DNA prime +

ESAT6 boost

DNA

DNA prime +

ESATG6 boost

DNA

DNA prime +

ESAT6 boost

DNA

DNA prime +

ESAT6 boost

DNA in nano-
chitozan particles

DNA

DNA in nano-
chitozan particles

DNA

DNA

DNA into microspheres

BCG prime, pDNA boost

DNA into liposomes

Negative control

IEN-y (pg/ml): 100

IEN-y (pg/ml): 250
TNF-a (pg/ml): 80
1L-2 (pg/ml): 60
IL-4 (pg/ml): 20
1L-10 (pg/ml): 1050

IEN- (pg/ml): 90

IEN-y (pg/ml): 120

IEN-y (pg/ml): 50

IL-2 (pg/ml): 16

IFN-y (spots/10° cells): 80

IEN-y (spots/10° cells): 100

IFN-y (spots/10° cells): 0

TFN-y (spots/10° cells): 0

IFN-y (spots/10° cells): 20

IFN-y (pg/ml): 0
IL-12 (pg/ml): 0
1L-4 (pg/ml): 28
IL-10 (pg/ml): 150

IEN-y (pg/ml): 10
IL-12 (pg/ml): 20
IL-4 (pg/ml): 27
1L-10 (pg/ml): 145

IEN-y (pg/ml): 100

IFN-y (spots/10° cells): 220
IL-4 (spots/10° cells): 50

Vaccines that showed better effectiveness as compared to BCG are highlighted in bold.

IEN-y (pg/ml): 100

IEN-y (pg/ml): 1900
TNF-a (pg/ml): 800
1L-2 (pg/ml): 220
IL-4 (pg/ml): 20
IL-10 (pg/ml): 750

IFN-y (pg/ml): 125

IFN-y (pg/ml): 120

IFN-y: 7.31 (as compared with

negative control)
L-4: 341

IEN-y (pg/ml): 510
IL-2 (pg/ml): 37

TFN-y (spots/10° cells): 1300

IEN-y (pg/ml): 390
1L-12 (pg/ml): 280
1L-4 (pg/ml): 75

1L-10 (pg/ml): 170

IFN-y (pg/ml): 370
IL-12 (pg/ml): 250
1L-4 (pg/ml): 75

IL-10 (pg/ml): 195

IEN-y (pg/ml): 2400

IFN-y (spots/10° cells): 190
IL-4 (spots/10° cells): 60

Gene sequences

IEN-y (pg/ml): 1500
IEN-y (pg/ml): 900

TEN-y (pg/ml): 1050
TNF-a (pg/ml): 400
IL-2 (pg/ml): 120
IL-4 (pg/ml): 20
IL-10 (pg/ml): 1100

IEN-y (pg/ml): 1000
TNF-a (pg/ml): 380
IL-2 (pg/ml): 90
IL-4 (pg/ml): 20
1L-10 (pg/ml): 750

IEN-y (pg/ml): 800
TNF-a (pg/ml): 360
1L-2 (pg/ml): 110
IL-4 (pg/ml): 20
IL-10 (pg/ml): 850

IEN-y (pg/ml): 1800
TNF-a (pg/ml): 760
IL-2 (pg/ml): 195
IL-4 (pg/ml): 20
IL-10 (pg/ml): 700

IEN-y (pg/ml): 450
IEN-y (pg/ml): 260
IEN-y (pg/ml): 320
IEN-y (pg/ml): 470

IEN-y: 251
IL-4: 281

IEN-y (pg/ml): 980
IL-2 (pg/ml): 85

IEN-y (pg/ml): 570
IL-2 (pg/ml): 40

IEN-y (spots/10°
cells): 290

IEN-y (spots/10°
cells): 260

IEN- (spots/10°
cells): 60

IEN-y (spots/10°
cells): 0

IEN-y (spots/10°
cells): 65

IFN-y (pg/ml): 260
1L-12 (pg/ml): 230
IL-4 (pg/ml): 22
IL-10 (pg/ml): 90

IFN-y (pg/ml): 340
IL-12 (pg/ml): 280
IL-4 (pg/ml): 20
1L-10 (pg/ml): 85

IFN-y (pg/ml): 310
IL-12 (pg/ml): 290
IL-4 (pg/ml): 20
IL-10 (pg/ml): 70

IFN-y (pg/ml): 420
1L-12 (pg/ml): 370
1L-4 (pg/ml): 18
1L-10 (pg/ml): 72

IFN-y (pg/ml): 260
IL-12 (pg/ml): 240
IL-4 (pg/ml): 25

IL-10 (pg/ml): 100

IFN-y (pg/ml): 340
IL-12 (pg/ml): 310
IL-4 (pg/ml): 19
IL-10 (pg/ml): 80

IEN-y (pg/ml): 310
IL-12 (pg/ml): 320
IL-4 (pg/ml): 20
IL-10 (pg/ml): 75

IEN-y (pg/ml): 450
IL-12 (pg/ml): 400
1L-4 (pg/ml): 16
1L-10 (pg/ml): 60

IEN-y (pg/ml): 340
IL-12 (pg/ml): 260
IL-4 (pg/ml): 19
IL-10 (pg/ml): 55

IEN-y (pg/ml): 420
IL-12 (pg/ml): 340
1L-4 (pg/ml): 15
IL-10 (pg/ml): 45

IFN-y (pg/ml): 330
IL-12 (pg/ml): 280
IL-4 (pg/ml): 18
1L-10 (pg/mD): 60

IEN-y (pg/ml): 350
IL-12 (pg/ml): 300
IL-4 (pg/ml): 17
IL-10 (pg/ml): 80

IEN-y (pg/ml): 440
IL-12 (pg/ml): 350
1L-4 (pg/ml): 15
IL-10 (pg/ml): 50

IEN-y (pg/ml): 6900
IFN-y (pg/ml): 1000
IFN-y (pg/ml): 1200

IFN-y (pg/ml): 800

IEN-y (spots/10° cells):

350
1L-4 (spots/10°
cells): 80

IEN-y (spots/10° cells):

305
IL-4 (spots/10°
cells): 60

IFN-y (spots/10° cells):

440
IL-4 (spots/10°
cells): 50

IFN-y (spots/10° cells):

390
1L-4 (spots/10°
cells): 10

(130)

(131)

(128)

(146)

(134)

(147)

(129)

(135)

(137)

(93)
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Oligonucleotides used for gPCR

Target gene Forward primer Reverse primer
188 rRNA GCAATTATTCCCCATGAACG GGGACTTAATCAACGCAAGC
II-1b ATGATGGCTTATTACAGTGGCAA GTCGGAGATTCGTAGCTGGA
16 ACTCACCTCTTCAGAACGAATTG CCATCTTTGGAAGGTTCAGGTTG
I-10 GACTTTAAGGGTTACCTGGGTTG TCACATGCGCCTTGATGTCTG
Mepl 7 AGTCTCTGCCGCCCTTCT GTGACTGGGGCATTGATTG
Tnfa GAGGCCAAGCCCTGGTATG CGGGCCGATTGATCTCAGC

IL, interleukin; MCP1, monocyte chemotactic protein 1; TNFa, tumor necrosis factor alpha.
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