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Phylogenetic analysis of HIVs

DNA samples from Victim, patients, and controls (from Lafayette
regions)

PCR DNAs with primers of Env and RT and sequenced them.

Computational analysis of phylogenetic trees with the sequences
using ClustalW

Data is publicly available in NCBI Entrez (AY156734-AY156907)
* 132 env sequences

42 RT sequences

* clustalw2 rt.fa



How to download Data from NCBI

database
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How to download Data from NCBI database

(data from the paper in previous slide)
I

= NCBI

Nucleotide

Species

Animals (26)
Viruses (806)
Customize ...

Melecule types
genomic DNA/RNA (832)
Customize ...

Source databases
INSDC (GenBank) (806)
RefSeq(26)

Customize .

Sequence length
Custom range...

Release date
Custom range...

Revision date
Custom range...

Clear all

Show additional filters

Resources ¥ How To ¥/

Sign in to NCBI

 Nucleotide

|metzker hiv-1 clone USA

Summary = 20 per page = Sort by Default order Send to: =

Items: 1 to 20 of 832
Page El of42 Next> Last>>

[ HIV=1 clone V50 from USA envelope glycoprotein (env) gene, partial cds
793 bp linear DNA

Accessigm N Gl: 24210283
GenBal aphics PopSet

HIV-1 clone V49 from USA envelope glycoprotein (env) gene, partial cds

2. 793 bp linear DNA
Accession: AY156906.1 Gl: 24210281
GenBank FASTA Graphics PopSet

-

[ HIV-1 clone V48 from USA envelope glycoprotein (env) gene, partial cds

3. 793 bp linear DNA
Accession: AY156905.1 GI: 24210279
GenBank FASTA Graphics PopSet

[ HIV-1 clone V47 from USA envelope glycoprotein (env) gene, partial cds

4. 775 bp linear DNA
Accession: AY156904 1 GI: 24210277
GenBank FASTA Graphics PopSet

Help

Filters: Manage Filters

Results by taxon

Top Organisms [Tree]
Human immunodeficiency virus 1 (806)
Homo sapiens (23)
Rattus norvegicus (3)

Find related data i
Database:

Search details

metzker [&11 Fields] AND (“Human
immunodeficiency virus 1"[Organism] OR hiv-
1[4l Fields]) AND clonelAl] Fields] AND
USALAL | Fields]

|_ Search | See more..




How to download Data from NCBI database

(data from the paper in previous slide)
I

ional Library of Medicine

nal Center for Biotechnology Information

Mucleotide hd | |
Advanced
Send to: B
=== ~=7"-m shown
@ Complete Record
V50 from USA envelope glycoprotein (env) gene, part Ocoding Sequences
71 O Gene Features P
PopSet Choose Destination -
clone Y50 from US4 envelope alvcoprotein (env) gene, partial cds @File OClipboard quence

AACTCGATTACTGTTAAATGGCAGTCTAGCAGAAAAAGAGET AGTAATTAGA
ALTGCTAAAACCATAATAGTACAGCT GACAACACCTGTAGAAATTAATTGTA
CALGAARAAGTATACCTATAGGACCAGGGAGAGCACTTTATACAACAGRAGA

O Collections (O Analysis Tool

AAAAGCATATTGTAACATTAGTARAGCALAATGGAATGACACTCTAAGCCAG
CAACAATTTAATAAAACAACHATAGTCTTTAAGCAATCCT CAGGA GRGGACT

Download 1 item.

GTTTTAACTGTGGAGGEGAATTTTTCTACTGTAATACAACACAACTGTTTAA FFT;;L v -

TGAAGGAACAAATATTACTGAAGGAACAAATALCATGGAAGEALATAATACA

AGAATAABACAAATGATARACATGTGECAGEA GETAGGAAAAGCAATGTATG Show GI O d dowl
ences.

TAATTAGCTGCTCATCAAATATTACAGGRCTACT ACTAACAAGAGAT GGRCGE
AGATAATGAGACCT TCAGACCT GRAGGAGGAGATATGAAGRACAATT GRAGA
ALAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGEA
ABAGA

ETED)

Related information



Basic Shell Commands
S

$ cd
$ mkdir session8

$ cd session8




Using clustalw2 for phylogenetic

analysis
.,

$ 1In -s /home/biguser/tutor/session8/rt.fa .
$ 11

[biguserfbiglab-master sessionf]$ 11
total 36
—-r——r——r—— 1 biguser biguser 34710 Apr 27 10:37 rt.fa




Using clustalw2 for phylogenetic

analysis
.,

$ clustalw2 rt.fa
$ clustalw2 rt.aln -tree
$ clustalw2 rt.aln -bootstrap=1000

[biguser@biglab-master sessionf]$ 11

total 108

—rw—-rw-r—— 1 biguser biguser 587%¢ Apr 27 15:10 rt.aln
—-rw—-rw-r—— 1 biguser biguser 1%83 Apr 27 15:10 rt.dnd
—-r——r——r—— 1 biguser biguser 34710 Apr 27 10:37 rt.fa

—rw—-rw-r—— 1 biguser biguser 1984 Apr 27 15:10 rt.ph

—-rw-rw-r—— 1 biguser biguser 2172 Apr 27 15:10 rt.phb




Using clustalw2 for phylogenetic
analysis

There are 41 groups [biguser@R440 session8]$ clustalw2 rt.aln -tree

[biguser@R440 session8]$ clustalw2 rt.aln -bootstrap=1000
Start of Multiple Alignment

CLUSTAL 2.1 Multiple Sequence Alignments
Sequences : Score:

Sequences : Score:
Sequences : Score: Sequence format is CLUSTAL

Sequences : Score: : gi]24209945|gb|AY156737.1]
Sequences : Score: : g1]24209951|gb |AY156740.1]
Sequences : Score:
Sequences : Score:

CLUSTAL 2.1 Multiple Sequence Alignments

Sequence format is CLUSTAL
Sequence 1: gi|24209945|gb|AY156737.
Sequence 2: gi|24209951|gb|AY156740.
: 01]24209939|gb|AY156734.1| Seguence : gilz4209939=gbIAv156734.
: 9i]|24210015|gb|AY156802.1] Sequence 4: gi|24210015|gb|AY156802.
Sequences : Score: : 01]24210011|gb|AY156800. 1| Sequence 6: gi|24210011|gb|AY156800.
Sequences : Score: : 01]24209941|gb | AY156735.1| Sequence 7: gi|24209941|gb|AY156735.
Sequences : Score: i 01]24210007|gb | AY156797.1| Sequence 8: gi|24210007|gb|AY156797.
Sequences : Grmrms 9: 01]|24209943|gb|AY156736.1] Sequence 9: gi|24209943|gb|AY156736.
. Se X X 10: ¢i|24210013|gb|AY156801.1| Sequence 10: gi|24210813|gb|AY156801.
H quences : Score: i L
o — Seames 11: g1]24209953|gb|AY156741.1| Sequence 11: gi|24209953|gb|AY156741.
Sequencesj Smrej 12: 91]24209955|gb|AY156742. 1| Sequence 12: gi|24209955|gb|AY156742.
a . . 13: ¢i|24209947|gb|AY156738.1 Sequence 13: gi|24209947|gb|AY156738.
Seguences : Score: 14: g1|24210017|gb|AY156803. 1 Sequence 14: gi|24216017|gb|AY156803.
Sequences : Score: 15: gi|24210019|gb|AY156806.1 15: gi|24210019|gb|AY156806.
Sequences : Score: 16: gi|24210021|gb|AY156807.1 16: gi|24210021|gb|AY156807.
Sequences : Score: 17: 1]|24209949 |gb|AY156739.1 17: gi|24209949|gb|AY156739.
Sequences : Score: 18: 01|24269961|gb|AY156773.1 18: gi|24209961|gb|AY156773.
Sequences : Score: 19: gi]|24209967 |gb |AY156776.1 19: gi|24209967|gb|AY156776.
Sequences : Seames 20: g1i|24210005]|gb|AY156795.1 20: gi]|24216005|gb|AY156795.
S Seares 21: 9i]24209959|gb|AY156772.1 21: gi]|24209959|gb|AY156772.
e Score: 22: gi|24209995|gb|AY156790.1 22: gi|24209995|gb|AY156790.
: : 23: g1|24209969|gb|AY156777.1 23: gi]|24209969|gb|AY156777.
Seq”encesj Sm'ej 24: i|24209973|gb|AY156779.1 24: gi|24209973|gb|AY156779.
Seguences : Score: 25: gi|24209983|gb|AY156784.1 25: gi|24209983|gb|AY156784.
Sequences : Score: 26: i]|24209989|gb|AY156787.1 26: gi|24209989|gb|AY156787.
Sequences : Score: 27: gi|24209993|gb|AY156789.1 27: g1]|24209993|gb|AY156789.
Sequences : Score: 28: gi|24209985|gb|AY156785.1 28: gi|24209985|gb|AY156785.
Sequences : .1
Sequences : .1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1

1
2
3
4
Sequences : Score: g= 9124210009 | gb |AY156799.1] Sequence 5: gi|24210009|gh|AY156799.
7
8

N .

PWNNREAWNQUUWNNNRWNNERON AW

=

Score: 29: g1]24269975|gb |AY156780 29: gi|24209975|gb|AY156780.
Score: 30: gi]24209979|gb|AY156782 30: gi]24209979]gb|AY156782.
Sequences : Score: 31: gi]24210003|gb|AY156794 31: gi|24210003|gb|AY156794.
Sequences : Score: 32: gi|24209999|gb|AY156792 32: gi]24209999|gb|AY156792.
Sequences : Score: 33: gi|24209977|gb|AY156781
S Seares 34: g1]24269997|gb|AY156791

33: gi|24209977|gb|AY156781.
34: gi|24209997|gb|AY156791.
35: gi|24209965]|gb|AY156775
36: gi|24209991|gb|AY156788

35: gi|242609965|gb|AY156775.
36: 0i|24269991|gb|AY156788.
37: 0i|24209987|gb|AY156786.
38: 0i|24210001|gb|AY156793.
39: gi|24209963|gb|AY156774.
40: gi|24209981|gb|AY156783.
41: gi|24209971|gb|AY156778.
42: gi|24269957|gb|AY156771.

Sequences : Score:

59‘1”9“95: 5°°'9: 37: qi|24209987|gb|AY156786
Sequences:: Score: 38: gi|24210001|gb|AY156793
Seguences : Score: 39: gi|24209963|gb|AY156774
Sequences : Score: 40: g1|24209981|gb|AY156783
Sequences: Score: 41: gi|24209971|gb|AY156778
Alignment Score 3678234 42: g1i|24209957|gb|AY156771

CLUSTAL-Alignment file created [rt. Phylogenetic tree file created: [rt.ph] Bootstrap output file created:  [rt.phb]




Using clustalw2 for phylogenetic
analysis

$ less rt.phb

5]|gb|AY156737.1]:0.00000,
gb|AY156734.1| :0.00146)

.00600)

24210015 | gb |AY156802.1] :0.00128)
.00077[431],

gb | AY15679¢
| AY156800

|AY156735.1] :0.00338)

: 2[389],
gi 24210007 |gb |AY156797.1] :0.6032
.00151[5961,

43|gb |AY156736.1] :0.00267,
10013 |gb |AY156801.1]:0.00313)
.60070[417],

.80000,
.80000)

.00127)

E 1
i]|24210017|g .1]:0.00273)
.00071[4001,

.80134,
.80000)

:0.00318[

:0.00158[

:0.00245[7




Code 9.1 reformat_giline.ipynb

In [4]:  import sys
import re

output_open= open("ri_reformat.fa","w")

for line in open("rt.fa", "r"):
line= line.strip()
match= re.search({"> . *clone (#S+) ", line]
It match:

id= ">"+ match.group(1)+ "fn"
output_open.write(id]
else:
output_open.write(line.rstrip()+ "f#n")
output_open.cloze()

*Regular expression “\S" - Matches any character which is not a Unicode whitespace character



Code 9.1 reformat_giline.ipynb

: Jupyter rt_reformat.fav 22

File  Edit  View  Language

>P1.BCM.RT
o CCCATAAGTCCTATTGAAACTGTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCARAAGTTAAACAAT
- GGCCACTGACAGAAGAAAAAATAAAAGCATTAGTAGARATTTGTACAGAAATGGAAAAGGAAGGAAAAAT
L TTCAAAAATTGGGCCTGAARATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAA
D TGGAGAAAATTAGTAGATTTCAGAGAACT TAATAAGAGAACTCAGGACTTCTGGGAAGT TCAATTAGGAA
£ TACCACATCCTGCAGGGT TAAAAAAGAAAAAATCAGTAACAGTGCTGGATGTGGGTGATGCATATTTTTC
AGTTCCCTTAGATAAAGAGTTCAGGAAGTATACTGCATTTACCATACCTAGTATARACAATGAGACACCA
GGGATTAGATATCAGTACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCA
TGACAABAATCTTAGAGCCTTTTAGAAAACAAAATCCAGACATAGT TATCTATCAATACATGGATGATCT
GTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAATAAMAATAGAGGAACTAAGACAACATCTGTTG
AAGTGGGGACTTACCACACCAGACAAARAACATAAGAAGGAACCCCCATTCCTTTGGAT

o >P2.BCM.RT
T4 CCCATAAGTCCTATTGAAACTGTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCARAAGTTAAGCAAT
10 GGCCACTGACAGAAGAAAAAATAARAGCATTAGTAGAAATTTGTACAGAAATGGAARAGGAAGGAAAAAT
15 TTCABABATTGGGCCTGAMAATCCATACAATACTCCAGTATTTGCCATAAAGAARAAAGACAGTACTAAL
U0 TGGAGAAAATTAGTAGATTTCAGAGAACT TAATAAGAGAACTCAAGACTTCTGGGAAGT TCAATTAGGAA
o TACCACATCCTGCAGGGT TAAAAAAGAAAAAATCAGTAACAGTGCTGGATGTGGGTGATGCATATTTTTC
10 AGTTCCCTTAGATAAGGAGTTCAGGAAGTATACTGCATTTACCATACCTAGTATARACAATGAGACACCA
20 GGGATTAGATATCAGTACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCA
T TGACABAAATCTTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATTT
GTATGTAGGATCTGACT TAGAAATAGGGCAGCATAGAATAAARATAGAAGAACTAAGACAACATCTGTTG
AAGTGGGEGACTTACCACACCAGACAAARAACATCAGAAGGAACCTCCATTCCTTTGGAT

25 >P3.BCM.RT
20 CCCATAAGTCCTATTGAAACTGTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCARAAGTTAAACAAT
GGCCACTGACAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAARAGGAAGGAAAAAT
© TTCAAAGATTGGGCCTGAAAATCCATACAATACTCCAGTATTTGCCATAAAGAARARARACAGTACTAGA
Co TGEAGAASATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGACT TCTGGGAAGTTCAATTAGGAA
I TACCACATCCTGCAGGGTTAAAAAAGAAAAAATCAGTAACAGTGCTGGATGTGGGTGATGCATATTTTTC
o1 AGTTCCCTTAGATAAAGAGT TCAGGAAGTATACTGCATTTACCATACCTAGTATAAACAATGAGACACCA
GGGATTAGATATCAATACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCA
TGACAAAAATCTTAGAGCCT TTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATCT
L GTATGTAGGATCTGACT TAGABATAGGGCAGCATAGAATAAABATAGAGGAACTARGACAACATCTGTTG
5 AAGTGGGGATTTATCACACCAGACGAAAAACACCAGAAGGAACCTCCATTCCGTTGGAT



Using clustalw2 for phylogenetic

analysis
.,

$ clustalw2 rt_reformat.fa
$ clustalw2 rt_reformat.aln -tree
$ clustalw2 rt_reformat.aln -bootstrap=1000

[biguserfbiglab—-master sessionf]% 11

total 236

—-r——r——r—— 1 biguser biguser 117¢08 Zpr 27 14:00 env.fa
—-r——r——r—— 1 biguser biguser 34710 apr 27 10:37 rt.fa
—rw-rw-r-— 1 biguser biguser 44504 Apr 27 15:04 rt reformat.aln
—-rw-rw-r—— 1 biguser biguser 121% 2Zpr 27 15:04 rt reformat.dnd
—rw-rw-r—— 1 biguser biguser 3076Z Apr 27 15:04 rt reformat.fa
—-rw-rw-r—— 1 bhiguser biguser 1408 Apr 27 15:05 rt_reformat.phb




Using clustalw2 for phylogenetic

LA23.RT

analysis (“rt.fa”) -

LA13.RT

P4.BCM.RT:0.00000,
P1.BCM.RT:0.0014¢6) LA22RT

:0.00000[590],
P7.BCM.RT:0.00000)
:0.00162[5976]1,
PS.MIC.RT:0.00128) LA16.RT

:0.00077[431],

( LAO7 RT

D2 .MIC.RT:0.00845,

P3.MIC.RT:0.00149) LADZRT
:0.00115[3181]) I "‘:i‘:?m

:0.00080[295], L

P2.BCM.RT:0.00338) AR
:0.00142[389], LA32RT

D1.MIC.RT:0.00327)

:0.00151[590],

(

{

{ 2 A%
P3.BCM.RT:0.00267, Victim
P4.MIC.RT:0.00313)

:0.00070[4171, 3

(

{

{ -

( Patient
v

1.BCM.RT:0.00000,
VZ2.BCM.RT:0.00000)
:0.00018[%e1],

P5.BCM.RT:0.00127)
:0.00017([697],

D6.MIC.RT:0.00273)
:0.00071[400], B LA2ZRT




Using clustalw?2 for
phylogenetic analysis
(“env.fa”)
| | I L

LA16.EN:0.03515,
LAIS.EN:0.05200)
:0.0099%8([68],
LEROZ2.EN:0.06466)
:0.00325([°]1,

(
LARI0.EN:0.05145,
LA26.EN:0.04984)
:0.00366[33])
:0.00593([2],

(
LA17.EN:0.02509,
LA14.EN:0.06339)
:0.01176[55]1)
:0.00212[1]1,

(

(
LARO7.EN:0.05054,
LAEZ4.EN:0.03889)
:0.00531([25],

{
LAR20.EN:0.04773,
LAR22.EN:0.04938)
:0.006340[42])
:0.002810[41)
:0.00038,

(

(
LRO6.EN:0.06420,
LROS.EN:0.04289)
:0.00278[15]1,

(

( f Laoe e
LROS.EN:0.06125,
LAZ5.EN:0.04618)
:0.00343[25], e
(
LRZ8.EN:0.05127,

Victim [T

Ay




Exercise
e

o Make a Python script to derive one of the distance matrices
shown in Fig. 9.1. The starting point for the script is the
multiple alignment in the same figure.

>A
GGACCACTACGAGCGCCTACGAC
GTA

>B
GGACCCCTACGAGCCCCTACGAC ‘
GTA

>C
GGACCGCTGCGAGCTTCTACGAC
GTA

>D
GGACCTCTCCGGGCAGCTAGGAC
GTA

O 0O ® >»

o AN O >
o N O N T
o o A MO
o o o o U



Answer for Exercise
e

i:row
j : column

foriin xrange

-

O O o >

for j in xrange

A

0
2
4
6

o A O N @

o o A A O

o o o o O

»

1
2
3
4
5
6
7
8
9

R B R R R R R R
NoubhwNnNR OO

seqs= ["GGACCACTACGAGCGCCTACGACGTA",
"GGACCCCTACGAGCCCCTACGACGTA",
"GGACCGCTGCGAGCTTCTACGACGTA",
"GGACCTCTCCGGGCAGCTAGGACGTA" ]
for i in range(len(seqgs)):
rowseq= seqs[i]
for j in range(len(seqgs)):
colseq= seqgs[j]
diff=0
for k in range(len(colseq)):
if rowseq[k] != colseq[k]:
diff +=1
print(diff, end = " ")
print("\n")
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