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A phylogenetic tree or evolutionary treeis a branching
diagram showing the evolutionary relationships among
various biological species based upon similarities and
differences in their physical or genetic characteristics.
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[The procedure]

1- DNA extraction

2- PCR
T e quamiy
2x Taq Ready Mix 125 ul
Forward primer: LshCytoD: 10 ul
TTG TAT GCA GAT AAT ATG
TGG TGT GTG TTT AGC
Reverse primer: LshCytoR: 10 pl
CCATCT GAA CTC ATA AAATAA
TGT AAAC
dd H2o 55 ul

Thermal cycler program:

- 5 min at 95 °C.

- 35 cycles: each composed of

- 30 seconds at 95 °C.

- 30 seconds at 56 °C.

- 1 min at 72 °C.

- A final elongation step at 72 °C for 10 min.




3- Gel electrophoresis
4- PCR Product Purification
Purification of PCR amplified DNA fragments for sequence analysis

Procedure:
1- Increase the volume of the PCR reaction up to 100 ul (add about 85 pul
of DDW to each PCR tube to be purified).

2- Add 5 volumes of binding buffer PB to 1 volume of the PCR sample
and mix. For example, add 500 ul of Buffer PB to 100 ul PCR sample.

3- Check that the color of the mixture is yellow. If the color of the
mixture is orange or violet, add 10 ul of 3 M sodium acetate, pH 5.0, and
mix. The color of the mixture will turn to yellow.

4- Place a QIAquick spin column in the 2 ml collection tube provided.

5- To bind DNA, apply the sample to the QIAquick column and
centrifuge for 30— 60s.
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6- Discard flow-through. Place the QIAquick column back into
the same tube.

7- To wash, add 0.75 ml Buffer PE to the QIAquick column and
centrifuge for 30— 60s.

8- Discard flow-through and place the QIAquick column back in
the same tube. Centrifuge the column for an additional 1 min.
IMPORTANT: Residual ethanol from Buffer PE will not be
completely removed unless the flow-through is discarded before
this additional centrifugation.

9- Place QIAquick column in a clean 1.5 ml microcentrifuge tube.
PCR Product Purification Protocol using Qiagene Kit.

10- To elute DNA, add 30 ul Buffer EB (10 mM Tris-Cl, pH 8.5) or
water (pH 7.0— 8.5) to the center of the QIAquick membrane, let
the column stand for 1 min, and then centrifuge for 1 min.
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DNA sequence analysis

1- Purify ITS1-PCR and Leishmania cyto-PCR products that need
to be identified. PCR cleaning can be carried out using the Qiagene
PCR purification protocol. In the current example only purify the
positive PCR clinical samples. There is no need to purify the
Leishmania reference samples.

2- Samples are eluted in low volume (about 30 pl) of elution buffer
or DDW. Do not dilute as high concentrations of purified DNA give
better results.

3- For DNA sequencing of PCR products you need to use one of
the two oligonucleotide primers in the amplification reaction (if
only one strand is to be sequenced). Dilute your primers to 5
pmoles/ul, or according to the instructions of the DNA sequencing
service provider.
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4- Once the sequence is received it is possible to carry out BLAST
(Basic Local Alignment Search Tool) DNA sequence comparison
on (https://blast.ncbi.nlm.nih.gov/Blast.cgi), and generate
phylogenic trees.

EBI Bioinformatic Tools (ie. sequence alignment and phylogenetic
tree building).
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Phylogenetic relationships between group 7 and different members of the
genus Leishmania based on the nucleotide sequences of the Cyt b gene.




Distance Matrix (Substitutions per site)

L. infantunﬂl L. Killicki hL. major

G7 Leishmania tarentolae [J_eishmania braziliensis | Leishmania tropica L. donovani L. mexicana |L. panamensis
G7 - 0.41722 0.49258 0.57161 0.49258 \0.63725 y0.49258 | 0.51986 0.41722
Leishmania tarentolae |0.59725 - 0.52372 0.50603 0.52623 0.52623 [0.23262 | 0.52555 | 0.60478 0.53934
Leishmania braziliensis | 0.41722 0.52372 - 0.22846 0.22433 0.22023 (0.66641( 0.22599 | 0.25111 0.018491
Leishmania tropica |0.49258 0.50603 0.22846 - 0.066817 || 0.060191 |0.67346(0.039051 | 0.11057 0.22640
L. donovani 0.57161 0.52623 0.22433 0.066817 - 0.0061131 |0.67346 |0.081943 | 0.11782 0.22228
L. infantum 0.49258 0.52623 0.22023 0.060191 0.0061131 - 0.67346/(0.075183 | 0.11419 0.21818
L. Killicki 0.63725 0.23262 0.66641 0.67346 0.67346 0.67346 - 0.38312 | 0.38312 0.33899
L. major 0.49258 0.52555 0.22599 0.039051 0.081943 | 0.075183 |0.38312 - 0.12331 0.22228
L. mexicana 0.51986 0.60478 0.25111 0.11057 0.11782 0.11419 |(0.38312 | 0.12331 - 0.24245

L. panamensis 0.41722 0.53934 0.018491 0.22640 0.22228 0.21818 |0.33899  0.22228 | 0.24245 -




G4 -0.00118

G7 0.00065

G2 -0.00065

G5 -0.00232

G§ -0.00045

G6 -0.00175

G9 -0.00041

LtaP11.0610 0.26723
LtaP09.1520 0.25021
LbrM.02.0070 0
LBRM2903_020005300 0
LPAL13_020005100 0.01035
LENLEM3045_020005000 0.06616
LMARLEM2494_020005200 0.09745
LtaP02.0010 0.08809

LmxM.02.0050 0.06597
LdBPK_020020.1 0.00561
Lind.02.0020 0.00048
LAEL147_000028000 0.0194
LTRL590_020005200 0.00495
LmjF.02.0050 0
LMJLV39_020005300 0
LMJSD75_020005400 0
LARLEM1105_020005300 0.00566
LGELEM452_020005300 0.00453
LTULEM423_020005400 0.00461
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Phylogenetic relationships of various members of the genus
Leishmania based on the nucleotide sequences of the Cyt b gene.




te 1.G6

L« 2. G8

Le 3. G7

Le 4. G5

Le 5. G4

Le 6. G9

Le7.G2

Identity

K 1 GG CATTGTACATGGTAAAACATAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCAC E\CTAAAATATGTGTGTCAA‘\TA‘\TATTATTAATACTATGCACTTAAATATATGAACATAAAG AAIIMA.M

K 2 G8 CATTGTACATGGTAAAACATAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCAC CTAAAATATGTGTGTCAAATAATATTATTAATACTATG CACTTAAATATATGCAACATAAAGAANAAASAATA

L& 3 G7 CATTGTACATGGTAAAACATAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCAC CTAAAATATGTGTGTCAAATAATATTATTAATACTATGCACTTAAATATATGCAACATAAAGAANTAAASAATA

E4-4, G5 CATTGTACATGGTAAAACATAACCAATAAAACC TATTACTACTATAAATATATATATTACAAAACCTACCAC CTAAAATATGTGTGTCAAATAATATTATTAATACTATGC CACTTAAATATATGCAACATAAACRANAAARAATA

[:1-5 G4 CATTGTACATGGTAAAACATAACCAATAAAACC TATTACTACTATAAATATATATATTACAAAACCTACCACY QACTAAAATATGTGTGTCAAATAATATTATTAATACTATG CACTTAAATATATCAACATAAAGRAGAAARAATA

L& 6 (39 CATTGTACATGGTAAAACATAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCAC ACTAAAATATGTGTGTCAAATAATATTATTAATACTATGCACTTAAATATATCAACATAAAGARNAANAAATA

Ce 7 G2 CATTGTACATGGTAAAACATAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCACCRYCACTAAAATATGTGTGTCAAATAATATTATTAATACTATGCACTTAAATATATCAACATAAAGANIANAAAATA
300 320 340 360 5‘: 400 420 440 445

Identity -

K 1 GG ATAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATAT! AGTTIGTACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATC

L& 2 G8 TAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATAT CTACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATCID

L& 3 G7 TAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATAT FTACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATC

B{-4 G5 TAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATAT TACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATCH

L& 5 G4 TAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATAT N-TACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATC

K 6 Gg TAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATATA GTACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATCH

K 7 GQ TAATGATGTAAAACAAATATGTGTACTTCGTATTACAAACCCTAAATCAAAATCTCATAAAAATAAAACAAAATATC DrGTACATATAAAACAACTAAAAAATAATCATGCTAAACACACACCACATATTATC

Alignment of the Cytb gene of all tested Leishmania groups analysed
in this course




'wCAA TACATHTAAT TT TAACAATHTAAAATCAT TAATATACTCACTACCTCATATTCAA TAACAAAH

ce 4. G5 TACATGCAATACATGCTAATTTTAACAATGTAAAATCATTAATATACTCACTACCTCATATTCAATAACAAAGT

L« 5. G4 GCAATACATGCGTAATTTTAACAATGTAAAATCATTAATATACTCACTACCTCATATTCAATAACAAAGT

L« 6.GY9 AAAGGTAATAGTACATGCAATACATGTAATTTTAACAATGTAAAATCATTAATATACTCACTACCTCATATTCAATAACAAAGT

Le 7. G2 CGCTAATAGTACATGCAATACATGTAATTTTAACAATGTAAAATCATTAATATACTCACTACCTCATATTCAATAACAAAGT

g0 100 110 120 130 140/ 150

Identity

KENENCAAGTACCAA TTE* *'-\T"'I"l"‘l'fl:* T-\Ti E*I‘T."-\.‘:f.'. CA TT'-rTJ-\.l_f-\_T

L« 2. G8 AN e )

te 3. G7 TTAATCCCCAAT ‘ ANA ATCATTHTACATHHTAAAACA

te 4. G5 STTAATCCCCAATAANALCATCATTGTACATGGCGTAAAACA

Le 5. G4 STTAATCCCCAATAAGALCATCATTGTACATGGTAAAACA

L« 6. GY CAAHTACCAATAACT STTAATCCCCAATAANAICATCATTGTACATGGTAAAACA

e 7.G2 CAAGTACCAATAACT STTAATCCCCAATARNAYCATCATTGTACATGCTAAAACA
170 180 190 200 240 250

Identity

re 1. Gh T.L-\“H_l__:__L-\__A_T:-\l:l}‘-\l:\l_'l'T TTJ—\.I_ T.}-\‘I_THTHAAT TATATATT_ "__.:f':f A C _' AATAT(-,T(-,TI T AA..A-\‘T.}-\‘_HTHTT

Le 2. GB = - ETET (= A A

te 3. G7 TAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCAC CNCA
te4. G5 TAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCACECACH
L« 5. G4 TAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCACECACSH
t«6.G9 TAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCACQECAC
7.G2 TAACCAATAAAACCTATTACTACTATAAATATATATATTACAAAACCTACCAC ACH

CTAAAATAT'wT'wT'wTCAAATAATATT
CTAAAATATGTGTGTCAAATAATATT
CTAAAATATGTGTGTCAAATAATATT
CTAAAATATGTGTGTCAAATAATATT
CTAAAATATGTGTGTCAAATAATATT

260 270 4210 300 \.310 320 330
Identity Ln
re 1. Gh ATTA“ATA-H TATG 1_.u~| TTI-\A..A-\_T._T.A‘Tt ANANAAA A TA A TAATGA TG TAAAAC AAATATG TG TACTTCGTATTACA
B"2G8 = = (= A [ (e (e G

ANA AAAATAATAATHATHTAAAACAAATATHTHTACTTCHTATTACA
ted G5 ATTAATACTATGCACTTAAATATATGCGAACATAAAGCGHAANARAAAATAATAATGATGTAAAACAAATATGTGTACTTCGTATTACA
t«5.G4 ATTAATACTATGCACTTAAATATATGAACATAAAI AGARAAAATAATAATGATGTAAAACAAATATGTGTACTTCGTATTACA
t«6.G9 ATTAATACTATGCACTTAAATATATGCAACATAAAGCGARNARAAAATAATAATGATCGTAAAACAAATATGTGTACTTCGTATTACA
ATTAATACTATGCACTTAAATATATGAACATAAAGAANYAAAAATAATAATGATGTAAAACAAATATGTGTACTTCGTATTACA

L« 3. G7 ATTAATAC TATGCACT TAAA TATAT SAACATAA

Alignment of the Cyt b gene of all tested Leishmania groups analysed
in this course




20 30 40 50 60 70 80 90 100 110 120 130

Identity
L« 1. Leishmania braziliensis 3
.
L« 2. Leishmania tropica “TACACCAGGGATCAGGTGGCGGAGCAC AACAGCAAGACGAGTGGCTGGC TCATCATCAATAACGGC! vT\ STACGATGTGAGCGATTTCTACGACGACCACCCTGGAGGTCGAGACATTCTT
150 160 170 180 190 200 210 220 230 240 250 260
Identity

L« 1. Leishmania braziliensis

b« 2. Leishmania tropica

Identity

L« 1. Leishmania braziliensis

L« 2. Leishmania tropica

Identity
L« 1. Leishmania braziliensis :
l
L« 2. Leishmania tropica *TTCACGGACAACGAGCACAGCGATACTGCGTATGAAATGATGGGTAAATACGTCG TTGGCGACG TGGAGCCGAGTGAGTGTAAGACGCTCGTC AACCGAAAGGCCACAGGC—GCGAAGC
0 550 560 570 580 590 600 610 620 630 640 650 659
Identity

L« 1. Leishmania braziliensis

L+ 2. Leishmania tropica (CGCAGATGGTTCGCGTGAAGGACGAGAAC vCATCCCTCCTTI SCCCACATTCAAGACCAGCTGAGGCT vCTCATGGCTCTw eloll vcm'rro STCATCGCGGGCGTCTTCCTTCTCAL vCTA'




L. Mexicana vs L. braziliensis
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L. Mexicana vs L. braziliensis
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equence 31

entity
450 460 470

F1l.L.mexc. T ¢ A C A T A TG GGG TAAATACGTC CATTGGOCGATC CTATGG G
450 460 470

F2.leishm.. C A A A A T A T A CACCTACSGOCCATTSGT GOCGATT CTTCGAG

i W

equence £1

\J\J V V \J%V%U

entity
490 500 510 520
F1.L.mexic.. A ¢ T ¢ A & C & C A A GACOGTTTITOCOGTTAAACC GO CAAGTOCTATCUCATGIGC G
490 500 510 520
k2. leishm.. A ¢ T ¢ A & C & C A A G GGTTTTTCOGTGATCCOCTCAAAAGT GO CT CATC CATSTGT GC G
530 540 550 560




Restriction Enzyme sites

190 200 210 220
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Sequence !
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. . 190 . .0 219 .- 220 .
GTAAACCACAGCAGAGGTGCCAAGTACAAGCTAGAGGAGCTCAAGGT TG
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Bel.Lmexic. GCGGTAAACCACAGCAGGGGAGCCATGC G CAAGCTCGAGCAAGCTCAAGGTTGG CGAG
180
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