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Supplementary Figure S-I: Whole parasite visualization as microscopic and culture 
diagnosis. Giemsa stained parasite (A) and culture of parasite in NNN media (B) 
 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table S-II: Clinical manifestations of the cutaneous lesions 
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H
ill

 

1 
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) Bhojp
ur Endemic 27°21'3

2.868" 
87°8'5.1

36" 1 43 M   CL27 Yes UAE 
Dubai 

No 
cases No   Antifungal 
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a 
Endemic 27°18'3

5.748" 
86°24'3
1.608" 1 58 M CL29   Yes No   No   No medi 
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1.868" 
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6 
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7 
(S

ud
ur

 
Pa

sh
ch

im
)  

Baita
di 

Doubtful 
endemic 

29°33'5
4.072" 

80°23'5
5.752" 2 

54 F   CL14 No No   No   Antituberc
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19 F   CL2 No No   
Yes, 
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29°31'4
7.568" 
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16 F   CL18 No No   No   NA 
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1 Jhapa Endemic 26°36'2
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Saudi 
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hut Endemic 26°58'9.

156" 
85°15'3
7.296" 1 26 M CL13   Yes No   

Yes, 
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ula 
Doubtful 
endemic Antifungal 

*District spread with hilly and mountainous areas. **GPS coordinates the center of the districts. ***Number of cases with positive 
parasitological and molecular diagnosis or only molecular diagnosis. ****Visceral leishmaniasis (VL) endemic district of Nepal 
described in National Guideline on Kala-azar Elimination Program 2019 (http://www.edcd.gov.np/resource-detail/national-
guideline-on-kala-azar-elimination-program-2019); Endemicity status of foreign country defined by WHO according to the reported 



cases (https://apps.who.int/neglected_diseases/ntddata/leishmaniasis/ leishmaniasis.html). Male (M); Female (F); NA: Not 
Available; Shaded cells: No travel history. 

 

 

Supplementary Table S-III: Clinical manifestations of the cutaneous lesions 

Site of Lesion Frequency 
Number of lesion Type of lesion Dispersion of the lesion 

1 2 >3 Dry Moist Localized Dispersed 
Face 19 13 3 3 16 3 16 3 
Neck 5 5     2 3 4 1 
Hand 5 3 1 1 4 1 3 2 
Leg 3 2   1   3 3   
Abdominal part or body 3 1   2 3     3 
Face and Hand 2   1 1   2 2   
Hand and Leg 1     1   1 1   

Hand and abdomen 1   1   1   1   

Face, Hand and Leg 1     1   1 1   
Total 40 24 6 10 26 14 31 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary data S-IV: Multiple sequence alignment of ITS1 of representative parasite 

isolates from patients with those of L. donovani complex and L. major reference strains.

 

 

JQ
73

00
01

.1
L.

do
no

va
ni 

iso
lat

e 
MW

05
33

22
.1

 L
. 

OM
22

06
25

.1
L.

do
no

va
ni 

iso
lat

e 
MW

23
OM

22
06

17
.1

L.
do

no
va

ni 
iso

lat
e 

MK
21

13
06

.1
L.

do
no

va
ni 

iso
lat

e 
TM

-
MW

05
33

24
.1

 L
. 

MW
05

33
28

.1
 L

. 
CL

18
 (O

N1
46

45
7)

CL
22

 (O
N1

46
45

8)
CL

25
 (O

N1
46

45
9)

CL
40

 (O
N1

46
46

0)

KP
69

15
95

.1 
L. 

tro
pic

a 
OK

33
84

29
.1

L.
tro

pic
a

iso
lat

e 3
56

/T
N/

19
OK

35
43

61
.1

L.
tro

pic
a

iso
lat

e 3
93

/T
N/

19
KY

96
31

30
.1 

L. 
tro

pic
a 

KY
96

31
32

.1 
L. 

tro
pic

a 
KX

09
66

23
.1

L.
inf

an
tum

iso
lat

e 2
01

3/
M

O1
3

M
N4

22
06

2.1
 L.

 in
fan

tum
 

M
N5

03
52

4.1
 L.

 in
fan

tum
 

M
N5

03
52

5.1
 L.

 in
fan

tum
 

M
N5

03
52

6.1
 L.

 in
fan

tum
 

M
N5

03
52

7.1
 L.

 in
fan

tum
 

AY
57

31
87

.1
L.

ma
jor

str
ain

 
MT

02
35

31
.1

L.
ma

jor
vo

uc
he

r M
K-

MZ
-D

M4
KX

82
16

79
.1

L.
ma

jor
str

ain
 

CL
17

 (O
N1

46
45

3)
CL

23
 (O

N1
46

45
4)

CL
29

tis
su

e 
CL

29
cu

ltu
re

 

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

tro
pic

a

tro
pic

a

tro
pic

a
tro

pic
a

tro
pic

a

inf
an

tum
inf

an
tum

inf
an

tum
inf

an
tum

inf
an

tum
inf

an
tum

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

1   1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

2   2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

3   3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

4   4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

5   5 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

6   6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

7   7 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

8   8 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

9   9 A A A A A A A A A A A C C C C C C C C C C C C C C C C C C

10  1 0 A A A A A A A A A A A - - - - - - - - - - - C C C C C C C

11  1 1 A A A A A A A A A A A A A A A A - - - - - - A A A A A A A

12  1 2 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

13  1 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

14  1 4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

15  1 5 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

16  1 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

17  1 7 - - - - - - - A A A A A A A A A A A A A A A - - - A A A A

18  1 8 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

19  1 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

20  2 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

21  2 1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

22  2 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

23  2 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

24  2 4 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

25  2 5 - - - - - - - - - - - A A A A - - - - - - - - - - - - - -

26  2 6 - - - - - - - - - - - A A A A - - - - - - - - - - - - - -

27  2 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

28  2 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

29  2 9 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

30  3 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

31  3 1 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

32  3 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

33  3 3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

34  3 4 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

35  3 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

36  3 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

37  3 7 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

38  3 8 A A A A A A A A A A A G G G G G A A A A A A G G G G G G G

39  3 9 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

40  4 0 C C C C C C C C C C C C C C C C C C C C C C T T T T T T T

41  4 1 T T T T T T T T T T T T T Y T T T T T T T T T T T T T T T

42  4 2 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

43  4 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

44  4 4 G G G G G G G G G G G A A A A A G G G G G G T T T T T T T

45  4 5 - - - - - - - - - - - - - - - - - - - - - - C C C C C C C

46  4 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

47  4 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

48  4 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

49  4 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

50  5 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

51  5 1 A A A A A A A A A A A T T T T T A A A A A A A A A A A A A

52  5 2 A A - - - A A A A A A A A A A A - - - - - - - - - - - - -

53  5 3 T T T T T T T T T T T T T T T T - - - - - - T T T T T T T

54  5 4 A A A A A A A A A A A A A A A A - - - - - - A A A A A A A

55  5 5 T T T T - T T T T T T C C C C C - - - - - - T T T T T T T

56  5 6 A A A A - A A A A A A A A A A A - - - - - - A A A A A A A

57  5 7 - - - - - - - - - - - T T T T T - - - - - - T T T - - - -

58  5 8 T T T T T T T T T T T T T T T T T T T T T T A A A - - - -

59  5 9 A A A A A A A A A A A A A A A A A A A A A A G G G G G G G

60  6 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T



 

JQ
73

00
01

.1
L.

do
no

va
ni

iso
lat

e 
Tr

as
hig

an
g1

MW
05

33
22

.1
 L

. d
on

ov
an

i 
OM

22
06

25
.1

L.
do

no
va

ni
iso

lat
e 

MW
23

OM
22

06
17

.1
L.

do
no

va
ni

iso
lat

e 
PK

60
4

MK
21

13
06

.1
L.

do
no

va
ni

iso
lat

e 
TM

-2
22

 B
D 

20
14

 
MW

05
33

24
.1

 L
. d

on
ov

an
i 

MW
05

33
28

.1
 L

. d
on

ov
an

i 
CL

18
 (O

N1
46

45
7)

CL
22

 (O
N1

46
45

8)
CL

25
 (O

N1
46

45
9)

CL
40

 (O
N1

46
46

0)

KP
69

15
95

.1
 L

. t
ro

pi
ca

 is
ol

at
e 

O
K3

38
42

9.
1

L.
tr

op
ic

a
is

ol
at

e

35
6/

TN
/1

9

O
K3

54
36

1.
1

L.
tr

op
ic

a
is

ol
at

e

39
3/

TN
/1

9

KY
96

31
30

.1
 L

. t
ro

pi
ca

 is
ol

at
e 

KY
96

31
32

.1
 L

. t
ro

pi
ca

 is
ol

at
e 

KX
09

66
23

.1
L.

in
fa

nt
um

is
ol

at
e

20
13

/M
O

13

M
N

42
20

62
.1

 L
. i

nf
an

tu
m

 

M
N

50
35

24
.1

 L
. i

nf
an

tu
m

 

M
N

50
35

25
.1

 L
. i

nf
an

tu
m

 

M
N

50
35

26
.1

 L
. i

nf
an

tu
m

 

M
N

50
35

27
.1

 L
. i

nf
an

tu
m

 

AY
57

31
87

.1
 L

. m
ajo

r s
tra

in 
MH

OM
/IR

/0
0/

PI
I2

MT
02

35
31

.1
L.

ma
jor

vo
uc

he
r M

K-
MZ

-D
M4

KX
82

16
79

.1
 L

. m
ajo

r s
tra

in 
MH

OM
/A

T/
16

/A
S1

6
CL

17
 (O

N1
46

45
3)

CL
23

 (O
N1

46
45

4)
CL

29
tis

su
e 

(O
N1

46
45

5)
CL

29
cu

ltu
re

 (O
N1

46
45

6)

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

tr
op

ic
a

tr
op

ic
a

tr
op

ic
a

tr
op

ic
a

tr
op

ic
a

in
fa

nt
um

in
fa

nt
um

in
fa

nt
um

in
fa

nt
um

in
fa

nt
um

in
fa

nt
um

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

61  6 1 G G G G G G G G G G G A A A A A G G G G G G A A A A A A A
62  6 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
63  6 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
64  6 4 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
65  6 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
66  6 6 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
67  6 7 C C C C C C C C C C C C C C C C C C C C C C T T T T T T T
68  6 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
69  6 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
70  7 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
71  7 1 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
72  7 2 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
73  7 3 - - - - - - - - - - - C C C C C - - - - - - - - - - - - -
74  7 4 - - - - - - - - - - - A A A A A - - - - - - - - - - - - -
75  7 5 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
76  7 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
77  7 7 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
78  7 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
79  7 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
80  8 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
81  8 1 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
82  8 2 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
83  8 3 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
84  8 4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
85  8 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
86  8 6 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
87  8 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
88  8 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
89  8 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
90  9 0 G G G G G G G G G G G C C C C C G G G G G G C C C C C C C
91  9 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
92  9 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
93  9 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
94  9 4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95  9 5 G G G G G G G G G G G G G G G G G G G G G G A A A A A A A
96  9 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
97  9 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
98  9 8 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
99  9 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 1 0 0 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
101 1 0 1 A A A A A A A A A A A G G G G G A A A A A A A A A A A A A
102 1 0 2 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
103 1 0 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
104 1 0 4 A A A A A A A A A A A G G G G G A A A A A A A A A A A A A
105 1 0 5 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
106 1 0 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
107 1 0 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
108 1 0 8 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
109 1 0 9 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
110 1 1 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
111 1 1 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
112 1 1 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
113 1 1 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
114 1 1 4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
115 1 1 5 A A A A A A A A A A A A A A A A A A A A A A - - - - - - -
116 1 1 6 A A A A - A A A A A A C C C C C A A A A A A - - - - - - -
117 1 1 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
118 1 1 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
119 1 1 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
120 1 2 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
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121 1 2 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
122 1 2 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
123 1 2 3 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
124 1 2 4 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
125 1 2 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
126 1 2 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
127 1 2 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
128 1 2 8 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
129 1 2 9 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
130 1 3 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
131 1 3 1 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
132 1 3 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
133 1 3 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
134 1 3 4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
135 1 3 5 A A A A A A A A A A A A A A A A A A A A A A G G G G G G G
136 1 3 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
137 1 3 7 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
138 1 3 8 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
139 1 3 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
140 1 4 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
141 1 4 1 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
142 1 4 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
143 1 4 3 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
144 1 4 4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
145 1 4 5 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
146 1 4 6 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
147 1 4 7 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
148 1 4 8 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
149 1 4 9 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
150 1 5 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
151 1 5 1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
152 1 5 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
153 1 5 3 - - - - - - - - - - - A A A A A - - - - - - A A A A A A A
154 1 5 4 - - - - - - - - - - - C C C C C - - - - - - C C C C C C C
155 1 5 5 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
156 1 5 6 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
157 1 5 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
158 1 5 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
159 1 5 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
160 1 6 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
161 1 6 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
162 1 6 2 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
163 1 6 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
164 1 6 4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
165 1 6 5 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
166 1 6 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
167 1 6 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
168 1 6 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
169 1 6 9 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
170 1 7 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
171 1 7 1 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
172 1 7 2 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
173 1 7 3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
174 1 7 4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
175 1 7 5 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
176 1 7 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
177 1 7 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
178 1 7 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
179 1 7 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
180 1 8 0 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
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181 1 8 1 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
182 1 8 2 A A A A A A A A A A A - - - - - A A A A A A A A A A A A A
183 1 8 3 A A A A A A A A A A A - - - - - A A A A A A A A A A A A A
184 1 8 4 A A A A A A A A A A A - - - - - A A A A A A A A A A A A A
185 1 8 5 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
186 1 8 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
187 1 8 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
188 1 8 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
189 1 8 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
190 1 9 0 T T T T T T T T T T T T T T T T T T T T T T G G G G G G G
191 1 9 1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
192 1 9 2 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
193 1 9 3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
194 1 9 4 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
195 1 9 5 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
196 1 9 6 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
197 1 9 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
198 1 9 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
199 1 9 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 2 0 0 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
201 2 0 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
202 2 0 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
203 2 0 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
204 2 0 4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
205 2 0 5 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
206 2 0 6 - - - - - - - - - - - T T T T T - - - - - - - - - - - - -
207 2 0 7 - - - - - - - - - - - G G G G G - - - - - - - - - - - - -
208 2 0 8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
209 2 0 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 2 1 0 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
211 2 1 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
212 2 1 2 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
213 2 1 3 G G G G G G G G G G G - - - - - G G G G G G G G G G G G G
214 2 1 4 G G G G G G G G G G G - - - - - G G G G G G G G G G G G G
215 2 1 5 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
216 2 1 6 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
217 2 1 7 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
218 2 1 8 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
219 2 1 9 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
220 2 2 0 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
221 2 2 1 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
222 2 2 2 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
223 2 2 3 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
224 2 2 4 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
225 2 2 5 - - - - - - - - - - - - - - - - - - - - - - G G G G G G G
226 2 2 6 - - - - - - - - - - - - - - - - - - - - - - A A A A A A A
227 2 2 7 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
228 2 2 8 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
229 2 2 9 T T T T T T T T T T T G G G G G T T T T T T G G G G G G G
230 2 3 0 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
231 2 3 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
232 2 3 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
233 2 3 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
234 2 3 4 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
235 2 3 5 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
236 2 3 6 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
237 2 3 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
238 2 3 8 - - - - - - - - - - - G G G G G - - - - - - G G G G G G G
239 2 3 9 - - - - - - - - - - - T T T T T - - - - - - C C C C C C C
240 2 4 0 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G



 

JQ
73

00
01

.1
L.

do
no

va
ni

iso
lat

e
Tra

sh
iga

ng
1

MW
05

33
22

.1 
L. 

do
no

va
ni 

OM
22

06
25

.1 
L. 

do
no

va
ni 

iso
lat

e 
MW

23
OM

22
06

17
.1 

L. 
do

no
va

ni 
iso

lat
e 

PK
60

4
MK

21
13

06
.1

L.
do

no
va

ni
iso

lat
e

TM
-22

2 B
D 2

01
4 S

B
MW

05
33

24
.1 

L. 
do

no
va

ni 
MW

05
33

28
.1 

L. 
do

no
va

ni 
CL

18
 (O

N1
46

45
7)

CL
22

 (O
N1

46
45

8)
CL

25
 (O

N1
46

45
9)

CL
40

 (O
N1

46
46

0)

KP6
915

95.
1 L

. tr
opi

ca 
iso

late
 GS

KH
 1

OK
338

429
.1

L.
tro

pic
a

iso
late

356
/TN

/19
OK

354
361

.1
L.

tro
pic

a
iso

late
393

/TN
/19

KY9
631

30.
1 L

. tr
opi

ca 
iso

late
 Pv

76
KY9

631
32.

1 L
. tr

opi
ca 

iso
late

 Pv
MB

F
KX0

966
23.

1
L.

infa
ntu

m
iso

late
201

3/M
O1

3
MN

422
062

.1 L
. in

fan
tum

 iso
late

 35
MN

503
524

.1 L
. in

fan
tum

 iso
late

 37
MN

503
525

.1 L
. in

fan
tum

 iso
late

 42
MN

503
526

.1 L
. in

fan
tum

 iso
late

 29
MN

503
527

.1 L
. in

fan
tum

 iso
late

 23
AY

57
31

87
.1

L.
ma

jor
str

ain
MH

OM
/IR

/00
/PI

I2
MT

02
35

31
.1

L.
ma

jor
vo

uc
he

r
MK

-M
Z-D

M4
KX

82
16

79
.1

L.
ma

jor
str

ain
MH

OM
/AT

/16
/AS

16
CL

17
 (O

N1
46

45
3)

CL
23

 (O
N1

46
45

4)
CL

29
tiss

ue
 (O

N1
46

45
5)

CL
29

cu
ltu

re 
(O

N1
46

45
6)

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

do
no

va
ni

tro
pic

a

tro
pic

a

tro
pic

a
tro

pic
a

tro
pic

a

infa
ntu

m
infa

ntu
m

infa
ntu

m
infa

ntu
m

infa
ntu

m
infa

ntu
m

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

ma
jor

241 2 4 1 T T T T T T T T T T T T T T T T T T T T T T C C C C C C C
242 2 4 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
243 2 4 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
244 2 4 4 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
245 2 4 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
246 2 4 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
247 2 4 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
248 2 4 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
249 2 4 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
250 2 5 0 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
251 2 5 1 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
252 2 5 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
253 2 5 3 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
254 2 5 4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
255 2 5 5 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
256 2 5 6 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
257 2 5 7 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
258 2 5 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
259 2 5 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
260 2 6 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
261 2 6 1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
262 2 6 2 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
263 2 6 3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
264 2 6 4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
265 2 6 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
266 2 6 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
267 2 6 7 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
268 2 6 8 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
269 2 6 9 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
270 2 7 0 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
271 2 7 1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
272 2 7 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
273 2 7 3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
274 2 7 4 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
275 2 7 5 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
276 2 7 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
277 2 7 7 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
278 2 7 8 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
279 2 7 9 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
280 2 8 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
281 2 8 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
282 2 8 2 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
283 2 8 3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
284 2 8 4 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
285 2 8 5 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
286 2 8 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
287 2 8 7 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
288 2 8 8 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
289 2 8 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
290 2 9 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
291 2 9 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
292 2 9 2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
293 2 9 3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
294 2 9 4 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
295 2 9 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
296 2 9 6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
297 2 9 7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
298 2 9 8 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
299 2 9 9 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
300 3 0 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
301 3 0 1 G G G G G G G R R R R G G G G G G G G G G G G G G G G G G
302 3 0 2 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
303 3 0 3 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
304 3 0 4 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
305 3 0 5 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
306 3 0 6 C C C C C C C C C C C C C C C C C C C C C C C C C C C C C
307 3 0 7 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
308 3 0 8 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G
309 3 0 9 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
310 3 1 0 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
311 3 1 1 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
312 3 1 2 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A



 
 
 
 
 
 
 
 

 
Supplementary Figure S-V: Minicircle kDNA PCR-1 assay of clinical samples. DNA isolated from 
the skin biopsies run for gel electrophoresis on 1.5% agarose gel and analysis. Lane1- 100 bp ladder, 
Lane 2- Negative control (NC), Lane 3-8 cutaneous leishmaniasis (CL) samples, Lane-3	(~800bp), 
Lane- 5&7, (~700bp), Lane 4,6,8- Not visualized 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Supplementary Figure S-VI: Minicircle kDNA PCR-2 assay of clinical samples. PCR 1 amplicons 
of DNA isolated from the skin biopsies run for gel electrophoresis on 1.5% agarose gel and analysis. 
Lane1- 100 bp ladder, Lane 2- Lane 13, amplified product of skin biopsies of cutaneous leishmaniasis 
patients. NC, Negative control (No DNA). Lane 6, Lane 9 and Lane 13 (~600 bp of L. major), L3 and 
L11 (~720 bp L. donovani) 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Supplementary Figure S-VII: ITS1 PCR assay of clinical samples. DNA isolated from the skin 
biopsies from the lesion was amplified and analyzed on 1.5% agarose gel. Lane1- 100 bp ladder, Lane2- 
Lane12- amplified product of skin biopsies of cutaneous leishmaniasis patients. NC, Negative control. 
Lane2, Lane10 and Lane12 (~320 bp of L. donovani), Lane6 and Lane11 (~340 bp of L. major). 
 
 
 
 
 
 
 
 
 
 
 



 
 

Supplementary Figure S-VIII: ITS1 RFLP assay of ITS1 PCR positive samples. Lane1- 100 bp 
ladder, Lane2, L. donovani (LEM 138), Lane3 and Lane6 (180bp, 75bp and 50bp of L. donovani), Lane4 
and Lane5 (210 bp and 140 bp of L. major). 

 
 
 


