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What information can we get
from sequences?

Nucleic acid sequences can provide information
on many things from functionality and structure
of proteins to evolutionary histories of species.

For HIV common usages are:
Subtype classification

Recombination analysis
Detection of drug resistance mutations

Selection of optimal antiretroviral therapy

ancestor (tMRCA)

ST .
Serg s Karolinska
3 5 Institutet

Determination of co-receptor usage (V3-region of env-gene)
Phylogenetic relationship between strains, time of most recent common
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How do | obtain sequences for analysis?

1. Sequence viral RNA or DNA from patient samples or

cultured virus

2. Download from databases

All sequences from published studies MUST be submitted to GenBank

However, there are also many sequences in GenBank which have never
been part of any publication. It is a good starting place to gain knowledge




LANL — Los Alamos National Lab, NM, USA

se. &% Karolinsk
iy ge¢ Karolinska

=  [Four HIV databases

o Sequence

o Immunology

o Resistance (no longer active)
o Vaccine trials

= The sequence database is extensive and very well maintained

o User-friendly and very flexible search interface, plus premade
alignments

o Links to a large number of tools including external programs

o Helpful tutorials and reference information (genome map, CRF

maps, detailed base-by-base file of the reference strain HXB2,
format converter, list of country codes, HIV-BLAST etc)

Start page LANL Sequence database:
http://www.hiv.lanl.gov/content/sequence/HIV/mainpage.html
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HIV sequence database

DATABASES SEARCH ALIGNMENTS ~ TOOLS PUBLICATIONS  GUIDES | [ Search Site

HIV Sequence Database

Programs and Tools Information

Search Interface retrieves HIV and 51V sequences, which can HIV Segquence Compendium print or order our annual
then be aligned and uzed to build trees publication

Geography Search Interface retrdieves HIV sequences based Tutorals and other information unpublished web-based
on geographical distribution content

Tools for working with sequences lizts all our online tools, Links to other HIV/AIDS tools and information

organized by functon
About this website
Alignments
FAQ general information about this website

HIY Premade Alignments includes Consensus and Ancestral
Sequences, Subtype Reference Alignments, and Site Statistics usage information for www. hiv.lanl.gov

Complete Aienments
How to Cite this Database

Editoral Board
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[ Make Tree ] [ Download Sequences ] [ Save Background Info ] [ Make Histogram

Displaying 1 - 100 of 4246 sequences found:
Mote: 110 problematic sequences were removed from this result. Click here to repeat search to
include problematic sequences|,

[Eelect all] [Unselect all][Inwert selection] [Bhow all] record to 100 records per page
Click on field name to sort in ascending or descending order
# Select Patient Code Accession Hame Subtype Country Sampling Georegion Genomic Sequence Organism
(id) Year Region Length
1 [ Blast 1(4019) AF038051 TZBO0O1 A Tz 1996 AFR SSA E 649 HIV-1
2 [ Blast 2(4020) AF038052 T/ZB000Z A Tz 1996 AFR SSA 646 HIV-1
3 [Blast 3(4021) AF038053 TZBOOO3 A TZ 1996 AFR S5A 661 HIV-1
4 [[Blast 4(14296) AF038054 TZBOOD4 A TZ 1996 AFRSSA -———=B:==- 661 HIV-1
5 [CBlast 5(4022) AF038055 TZBOOOS A TZ 1996 AFRSSA T =L 672 HIV-1
6 [[]Blast 6(4023) AF038056 TZBOO06 A TZ 1996 AFRSSA -"——=L_:= 676 HIV-1
7 [CBlast 7(4024) AF038057 TZBOOO7 A TZ 1996 AFRSSA -T =L 652 HIV-1
Frequency of HIV=1 subtypes
508 L . . . L
2088 F
e~ E— v
1588 -
m
g
Distribution of all HIV-1 sequences: TANZANIA, UNITED REPUBLIC OF S
Please note that this map only includes sequences for which the sampling country is known. 1868 -
Subtype distributions represent the frequency in Click pie slice to retrieve sequences
the HIV Database and not the population or get allsequences: .
About this geography site. 568 -
Select organism: HIV-1 + M w0 21 46l
Select (if a country is selected, it supersedes region) 91? 1322 32'2 § -_q
Region ~ or A10 1.2 % ﬁ—, -
TANZANIA, UNITED REPUBLIC OF E B oo oS 8 - T T
] C 1062 24:4 ¥ a 2088 4888 6808 &880 188688
Shuw[ non_recombinant || recombinant |sequences B o 67 dm% LTR  GAG POL YIF VPR ENV NEF
Table (html) of the compiled subtype distribution. | | 0 796 18.3 § HIV-1 coordinates
orrer M7 2aE — A — A2 [ 88_BC other

TANZANIA, UMITED REPUBLIC O... total 4396 100.0 ¥ ——— Al B D e 16_CD
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*4 oF
Yo 18
H fequence Information Dlmsze e that if 2 i region i specified, onky HIV-1 253 oz be found

Accession number

e P
Sequence name subtype | a0 - ey m—— = 1
B = - T
Sequence length c ' - - = i
- R T — il 71
exact Sampling year F
F1 -
) [ )
sampling country TZ [[] indude recombinants :
[ More sequence infor mation ———
B Find all sequences for a specific gene or region (HIV-1 and 5IvVcpz)
. . Align HIV-1 amd STV Farmat handling: e
Genomic region . ~ ! lety =) = ziEap hd
[Fequence type Mucecicn -
Pol CD5S
pE1 (AT} - ¥ Chip to selected region Include FNEZ Reference Sequence [KOHTT)
pl5 (RMAse H) = [Eriorey MamET 2T Unar-celinec el w or compees 3 Label
p31 {integrass) fe-——3R 3|
[ Comeoe pr——
pm or MM M 2253 a'rﬂ i’d m = Posom Code Pazom id £l Accomen
Vif CDS | [ Indude fragments of minimum length 100 e CEET=S T oy T g e
. . . ) ~ 3 pre Sz L Orgare
H Combine database sequences with your own sequence alignment (HIV-1 and SIVcpz) -
rrdacmemme - g mzems
Selects a specific genomic region based on your input Or upkoad your alignment file:
alignment. Raste your aligned nudsotide sequences into the =)
bonc: i@ Use first sequence in alignment to define region
A _ _g : = Dizplaying 1 - 64 of &4 sequences found:
I Us= raggst ends to define region Hote: 1 problematio ssquences wens nemoved from this result. Chok here to repaat searoh to
| e e ]
i e | o | e e e T e e [ - ] = reserehs per o=
Chck on fiekd name to sort in ascending or desoending order
el # Seleqt Fatlenl Code Accession Name Sublype Country Sespling Genomic Sequence Organism
~ idy War Region Length
B Publication Information o o BlatISOTOET)  AYISISNI AZEO D ™ e TS MV
M Patient Information z = Blast ELDS1TI0 TEKOOE o rs 1006 -—tad™ 1519 HWA
B Geographical Information 3~ Blast ELTSITIS TEHON4 ] T W0 m 1417 HV-1
4 « Blast ELQSITIT TEKOO D TZ 2005 = k™ 1457 HIY-1
B Output == _—
3~ Blast ELQSITIE TEKOIZ D TZ 005 = 1126 HIv-1
[ indude problematic sequences % of non-ACGT s Bl ELOSITI TEHIS D T WE - 1416 HVA
List 100 records per page show results selected [0 show 5oL O - ELIEITEL TEKOLR v ™ oo = lmr o EV
a = Blast ELQSITE TEKOE D TZ i) - — k™ 1414 HY-1
Search -
il EEiSERED v © Blast EUISTTSE TEKO! b oTT 06 = 1455 HV




Su btyplng, REGA (can be found under external tools in LANL) 5% Q@E Karolinska

KATHOLIEKE UMIVERSITEIT

uv

GA HIV Subtyping Tool

HIV BIOINFORMATICS

BIOAFRICA

HIV Genotyping Tool Results
Name | Length | Report Assignment Support
DTZ 2001 AY253311 1011bp |Report HIV-1 Subtype D 100.0
D.TZ2005EU251720 1011bp |Report HIV-1 Subtype D 100.0
D.TZ2005EU251740 1011bp |Report HIV-1 Subtype D 100.0
D.TZ 2005 EU251786 1011bp |Report HIV-1 Subtype D 97.0
D.TZ2005EU251859 1011bp |Report HIV-1 Subtype D 100.0
D.TZ.2009 HM572334 1011bp | Report Check the bootscan NA
D.TZ.2007 HM572341 1011bp | Report HIV-1 Subtype D 100.0
CRF10_CD Reference strain: TZBF061  Subtypes: C, D
check CRF
breakpoints for all : : ;
C-D recombinants! t LA N IR §
(LANL'GL”deS' - rev
CRFs) I e B Il e |
v - u

Institutet

Sequence name : D.TZ.2009. HM572334, length: 1011 bps

Assignment: Check the bootscan, Bootstrap: NA

LTR Cag vif Vpu Naf
+H + + +——+—+ - |:| + t
00 e 0
(. | OO m A
t t +——+ +—+ = B
Pol Vpr Env LTR mC
Approximale recombination pattern without bootstrap confidence & REGA HIV-1 Subtyping Tool g E
m G
LTR Cag Vif Vpu Nef OoH
I H + 4 oy 4 '
k H t t t +—+ . t + a i(
al =
| — i paa— e T
DD Rev |:| O NA
(T | O |
" Pol ! ;«’prI ! : Env T LTR

Approximale recombination pattern with = 70 % boolstrap confidence © REGA HIV-1 Subtyping Tool

Sequence name: D.TZ 2009 HM572334

Bootscan Analysis

T | Al
2 84 ® B
é‘ mC
a oD
E o Fi
2 o =<}
B I o H

@ J

| K

2(')0 4(')0 S(;O 8{;0 IOIOO
nucleotide position
790-3155 D
View 3156-3216 D/C

breakpoints 3217-3615 C
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RIP (tools) and NCBI subtyping (external tools)=‘%;’”';‘%;‘7%%*i,,é

Sequence

D.TZ.2001.A¥253311

D.TZ.20053.EU251720
0.TZ.2005.EU251740
D.TZ.2005.EU251786
D.TZ.2005.EU25185%
D.TZ.200%.HM572334
D.TZ.2007. HM372341
D.TZ.2008.HM572344
D.TZ.200%.HM572346
D.TZ.2008.HM57234%
D.TZ.2007.HM572350
D.TZ.2009.HM572355

query : D,TZ,2889,HH572334

Subtype

CON_D
CON_D
CON
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N
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=
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=2 [y
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(=]
=
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|
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|
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FON_A1
f2.CY.94CYB17_41
L

Fon_C

CON_D

CON_F1

FON_F2

“FON_G

LON_H

b, SE,94,5E7820
.CD.97.EQTB11C

—ON_81_RE

189 280 380

488 568 686

768

1

1608

HEEHHIH

Addremove raference
SEQUeNCes 33
Accession subtype:

Select:

#*
Wo #°

Enter local reference zequences 3z FASTA:

TEEEZZTO
TEEEZ4ID
HI345%|D
AFZECE4E |CRELD
AFZEC54L|CRELD
AFZECS50|CRELD

13

|amn|

-

Enter vour query sequence as Acceszion/Gl or FASTA

>D.TE. 2002 . EM572334

T A T AT T T T AR A OO T TE T CAC A E T AR A A A TA R AT AECTAR AEEARETTCTATTAGATACRASE
AGCRCATGATACASTCTTAGAAGA AR TERAATTTGOCAGEAR AR TEEARROCA AR A ATEATABEEREAATTEEARETTTTA
TR AT AR AT AT AT AR A T A R T AR R A T T E T EEACAT AR AR TATAGETACASTATTAST AGEACTTACR
AT AR A A T A T T A A A TT T T T AT AR A TTEE T TETACT TTEAATTTTOCAATTASTOCTATTEARACEET
AR T AR AT T AR RS T e TEECOCAR A AETEA R AR A TR CATTEACAGARGAARRAATARARGCACTAR

[ Subtype ] [F{eset] [Clear]

Enter window size: 300
Enter increment step: 100

D, TZ, 2009, H¥572334

5Core

window borders

Karolinska
Institutet

Human immunodeficiency virus 1, {(HIV-1) - 2004 "pure” & CRFs

Select backeround color: White
Similarity threshold (%) 30
Table output only: [

100 —

T T T T
& & 3 i &

position in sequence

1808 —

4

4

-

1811

WcrFie




Stanford HIV drug resistance database

NIVERSITY

RESIST.

Database Mirror

HBVseq Program
Provides HBV RT mutation
TegUENCiEs Iy genotpe and
freatment.

Relessehiotes

Latest Hews

Lots of tables and detailed information
genotype related to treatment, viral

phenotype (resistance) and clinical dat
Calibrated Population Resistance (CPR) Tool

. HIVdb | 5o . .
Version 6.0 PROGRAM T Sipretason resistance mutations

INew HarspaErent sequence and cooon spectil qualky contol arElysls, PDF renort, prylgenstic
analysis. and excal download

el
HRTis, NNRTIS, Pl
Senics ks 2ElEnke

NRTI Mutation Pattern & Susceptibility

5. Wed

Treatment-Change Episode (TCE) ‘Stgire of
Programs and Repository Version

Designe far (e5Earehars SAdfng B2 Prediclors oTwiloglcal SUSoess W
[ARY) regimens. Cortalns 3 TCE Viewer, TCE Finder, and TCE Repeshory.

1058 patterns of maj

MARVEL

» Muistion ARY Fuidence Lisfing

GENOTYPE-TREATMENT CORRELATION REFERENCES

r R

HIWseq Program

The numbe:
by the \
Su
to the

f sequences with each pattern is indicated, as
PhencSense assay, each of several in
ences asmsayed for

well as the median fol
ual members of the

istance

Karolinska
Institutet

on

a.

Ex. Genotype-Pheno -> Patterns of Drug

esistance, as assayed
ected drug class.

Fold Resistance

clicking here. [ I T 1
also availa AZT 4 20
4T 15 3
ToF 15 3
SURVEILLANCE MUTATIONS *:Df 32 ;
Doc 15 3
Drug Resistance e 4 20
Summaries
H NFﬁ;r 5 N 0Brae 08 08r 0% | 0% 0%, 08
GENOTYPE-CLINICAL CORRELATIONS ANALYHS TOOLE M 4208 QS | 08w | 05: | 38e | 14 | 15 |[H500E
Bl 28, | 13. | 08, | 42, | 15, | 19, |[EER
E THs | 18 | 1z, [JEEEN 16s | 22, |[EO0E
PDF handouts 578 58 | 14w | 1 [JEEEN 16 | 20, [E00E
s1s Q8 | 0% | 07 | 32e | 1% | 15 ||
] SRl 2. | 16 NESEN 2i. | 23. ||EOON
452 S50 e s e 18 | & | 50
NEW 3UBMISSIONS 455 108 25 26, 3z 15 17 30
434 13 16 17+ 15 114 11z 18
o e 67 | 1t | 14 | 10 | 0m | 08 | 1.
. 3 11| 08 | 13 | 0& | 0& | 0% | 13
368 12 16 15 17 11 1% 20
256 85 15 11z 55 18 21 200
=23 [+E 05 05 4 15 18 200;

Start page Stanford HIVDB: http://hivdb.stanford.edu/index.html
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Mutation Prevalence According to Subtype and Treatment . .
st updated on 0972011 Frequency of protease mutation at positions

10 to 99 from PI-naive persons

ARV Drug Class Position Mutation Count Mutation Threshold
@ Prexperienced vs PHnaive @ Onemutation per person - ==1% AND == 2
B "~ (=1 isolate per person when different isolates persons
() NRTl-experienced vs RTl-naive have a different mutation at the same position) P Color Legend
~ NNRT-experienced(+/-NRT] - ' .
= NNRTLnare:‘ﬁ;ﬂ-aipemnm (©) One isolate per person @ An S MO S MR WY W WY LW G
NNRT-experienced(+/-NRTI) vs RT- " (ast'on-therapy isolate) Y B WO MR 5 BT BNV I8 @Y e e
' naive Mixture
RTlexperienced vs RTHnaive @ Exclude Sdﬂ.spe A
MEW! Nexperienced vs IN-naive Include
Mutation Prevalence According to Subtype and Treatment
Last updated on 09/2011 I
| P— S | 1. -
45 S0 S5 e 65 70 75 80 05 90 95 9
ARV Drug Class Pl Mutations Threshold »>= 1% AND == 2 persons
IncludeMixtures No Position Mutation Count Default 4 Subtype B
. - . - L]
Column headers contain the number of persons with isolates according to subtype and drug class exposure. Table
entries list the amino acid differences from consensus B and their frequency (%). Each amino acid is also a hyper )
link to a seperate web page with detailed information on each isolate, including literature references with Medline
abstracts, the GenBank accession number, and complete sequence and treatment records. Click here for a Ll
graphical summary of mutation frequency and variation across position and subtype in untreated persons ot
|
Pos |WT Pl Naive Persons Pl Treated Persons o l i I I
A B c D F G AE AG A B ¢ D F G AE AG ' 15%0 2530 35 48 45 58 ssln e 75 or 05 9 9% 9
2643 15474 5263 982 814 10561 23823090 180 7654 421 116 616 249 105 139
1P Subtype C
2 Q 100
3 |
4 T
5 L
i W
7 Q Eis
g R o s 0 s ] ;
s Ip 45 S0 85 66 65 70 75 00 05 90 95 9
10 L |les |72 [RES Ves |Vx |27 |78 Vaz |20 | = |28 (Y |17 |2¢ Vs
an 129 'l"|2 |24 | a9 M12 !55 l55 'l"|5 E|2 E62 lz l‘” l"‘: lwa s‘*t” n
Fsz V&7 W44 Foz |F1s
BY-J
11 W 124 | a1 |10 |15 148
12 T E|5 ES." 564 523 ESS 556 EI." ﬁoo 511 an 555 ESS E:ﬂ 521 EQQ 553
2 ES& E:S ﬁ‘a lA-J 529 ﬁza ﬂ“ 526 EI" EI& H?Q EIT‘ ﬁ‘g £22
Azt A4 Pz K3s P16 A Az K1s Kz S1s
Hli HJ& 510 HW Ela lZI 115
lH 319 EI'J EZI
Els A6 45 %0 S5 60 65 70 75 80 65 90 95 99
pis
A




Stanford HIV drug resistance database 5@ gg H(nasrg{iunt:lga

CPR- calibrated population resistance tool

|Seq ID: D.TZ.2009.HM572334 |

STANFORD UNIVERSITY
HIV DRUG RESISTANCE DATABASE Summany Data l

email: hivd ; du Sequence includes PR: codons: 1 - 99

Sequence includes RT: codons: 1 - 238
Code Version 6.0 » Releaselotes Thers are no inserions or delefions

Subfype and % =imils. to closest reference izolste:
Methods || QADetsils || Complete MutationList || Genetic Diversity |
New analysis 1 z 3 :f;f

Generated 2011-11-7 { CPR report for download: in pdf and in excel)

|5equenc=e Guality Assessment

FR
Number of input sequences Gene | QA Problem Codons
FR Stop Codons, Frame Shifts: | None
MNo. submitted No. filtered (QA) No. analyzed for SDRMs PR Mons
Sequences 12 FR Mons
0 10 20 30 40 50 60 70 B0 9-mn
Sequences containing either RT or PR 12 0 12
G Codons
Sequences containing RT 12 0 12 =ne oaen
- RT fts: | hone
Sequences containing PR 12 0 12 ar .
Sequences containing both RT and PR 12 0 12 ar - - | | | | | | I |
S 25 50 5 100 125 150 175 200 275 250 275 300 335 350 375
Elue Mnes indicalz difiernces fom conssnsus £; Gl blus lnes indicate siies associaied with dug mslstance. Red iines indicats G4 pobls
Proportion of sequences with SDRMs Drug Resistance Interpretation: RT
Resistance category Mo. analyzed No. containing SDRM % NRTI Resistance Mutations: 184w
- - NMRTI Resistance Mutations: K103N, E138Q
5 a 5 ,
Sequences with any SDRM 12 = 20 Other Mutations: V35T, K49R, VBOI, K122E, D123S, 1135T, A1588, D177E, T2004,
PR Sequences with any Pl SDRM 12 1 83 211K
RT Sequences with any NRTI SDRM 12 2 16.7 Nucleaside RTI Non-Nucleoside RTI
RT Sequences with any NNRTI SDRM 12 1 83 lamivudine {3TC} High-level resistance efavirenz (EFV} High-level resistance
RT Sequences with any NRTI + any NNRTI SDRM 12 1 83 abacawir (ABC) Potential low-level resistance  etravirine (ETR) Low-level resistance
PRRT Sequences with any NRTI + any NNRTI + PI SDRM 12 0 0.0 Hdovuding (RZ1] - Busseeiiele pevirapine (W) Higisu esstencs
stavudine {D4T) Susceptible rilpivirine [RPV} Low-level resistance
didanosine {DDI} Susceptible
5 emtricitabine [FTC} High-level
Sequences with SDRMs tenofowir (TOF) Susceptible
SequencelD NRTI SDRMs NNRTI SDRMs Pl SDRMs RT Comments
D.TZ2009.HM572334 nM184v K103N Mone NRTI
D.TZ.2008 HM572349 Mone Mone VE24A = M184W/| cause high-level in vitro resistance to 2TC and FTC and low-level in vitro resistance to dd

and ABC. M184W/| inorease susceptibility to AZT, TDF, and d4T.
D.TZ.2007 HM572350 M41L Nane MNone
NHNRTI
» K1032N causes high-level resistance to NVF, and EFV. By itself it has no effect on ETR susceptibility.
However, it may have a synergistic effect with L1001 and possibly K101P on ETR susceptibility.
- E138Q is a non hic mutation that emerges during ETR therapy. It reduces ETR and RPV
susceptibility by

Name Surname 12 January 2012 12
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EuResist At Institutet

. H Integration of viral genomics with clinical
"‘ eu reS|St data to predict response to anti-HIV therapy

10 BEST DRUG COMBIMATIONS REGARDLESS OF YOUR SELECTION [1]

Rank Suceess probability Graphic bar

home / data analysis / documentation / links / database e 5087 % 57.53% - 100.0% 1
2 AZT TDF DRV/rtv GB.55 % 97.1 % - 90.0% 1

3 TDF ETV DRW/rtv SB.3 % 95.75 % - 100.0% |

HIV-1 Sequence Mutation List XML file ¢ L - sses EE47 5 - 100.0% -
5 AZT DDI DRV/rtv 9774 % 94.54 % - 99.8% n

(] D4T ETV DRV /rtv S7.66 % 93.75 % - 100.0% | |

HIV-1 sequence (mandatory) 7 oorEv DR s7as c25 5 - 100,00 0

B BZT NWP DRty 96.62 % 91.71 % - 100.0% ||

Chggse one Of the b.qrg methgds 9 BZT EFV DRV/rtv S6.44 % 90.21 % - 100.0% ol

10 BZT 3TC DRW/rtv 93.91 % BB.B6 % - 100.0% ||

Text/fasta input
Paste sequence text in the text below Summary of input data

Insert sample sequence

>0.TZ.2009.HM572334

CCICAARATCACTCTTTGGCARCGACCCCTTGTCACAGTARAAATAGGGGGACAGCTALMAGGARGCTCTAT TAGATACAGE GENOTYPIC DATA ENTERED

AGCAGATGRTACAGTCT I AGRAGAR A TGRAATTTGCCAGGARARTGGRRRCCARR R A TGATAGGGEGRATIGGRAGETTTIA Individual mutations found/selected:

TR ARG T TAGACAGTATGA T AR A T A A O TAGA R A TC TG T GGAC AT AR AGCTATAGSTACAGTAT TAGTAGGRACCTACE + Reverse transcriptase: V35T K49R V601 K103N K122E D1235 M 35T E138Q A1585 D177E M184V T200A R211K
* Protease: M3V R4AMK LG3T I164L VB2

Text/fasta file Upload

Choose a file to upload from your computer using the file selection box below
Browse. .. HIV mutations and subtype

Sequence includes PR codons: 1 -99
Sequence includes RT codons: 1 - 238
There are no insertions or deletions
Subtype and % similarity to closest reference isolate: C (91.0%)
MNRTI Resistance Mutations: M184V
+ NMRTI Resistance Mutations: K103N
+ Pl Major Resistance Mutations: M3V 164L V821V

Start page EuResist prediction engine:
http://engine.euresist.org/data_analysis/viral _sequence/new
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e

#
AAre o 2\

Drugs to be used to build the treatment regimen (optional)

Previously used treatments

MNucleoside RT inhibitors Non-Mucleoside RT inhibitors Protease inhibitors
) ) ) IF Nucleoside RT inhibitors I Mon-Mucleoside RT inhibitors I Protease inhibitors
I# | Abacavir I | Efavirenz ™ | Atazanavir
I | Emtricitabine ¥ | Nevirapine ™| Amprenavirfosamprenavir L) L] L
. . R ¥ | Abacavir I | Efavirenz IF | Atazanavir
I” | Didanesine ™| Indinavir
[ —— Mot IF | Emtricitabine I | Mevirapine I | AtazanavirRitonavir
" | stavudine ™| Nelfinavir I7 | Didanasine I | Etravirine ¥ FosAmprenavirRitonavir
I | Tenofovir I | Ritonavir (boosting dose) F¥ | Lamivudine I | Indinavir/Ritonavir
™ | zalcitabine | Ritonavir (full dase) I7 | stavudine I | LopinavinRitonavir
I | Zidovudine ™| saquinavir I¥ | Tenofovir I¥ | Melfinavir
I | Zidovudine ¥ | saguinavirRitonavir
Icd Tipranavir
I¥ | Darunavir
Baseline markers
HIV-1 RNA
copiesimi-[5400 10 BEST DRUG COMBINATIONS REGARDLESS OF YOUR SELECTION [1]
Success probabili g e Graphic bar
ELRTRE £ 1 DT ETV DRV/riv 99.47 % 99,24 % - T9.7% |
cells/microlitre: (220
2 TDF ETW DRrtv 95,42 % 5515 % - S5.6% |
3 DOI ETW DRVrv 25,45 % S2.17 % - SRR |
Demographic data 4 EZT ETV DRVirt 9546 % 95.08 % - 95.7% I
Gender: =| 5 BBC ETW DR\ rtw o535 % 5301 % - SE.E% |
[ FTC ETW DR/ riv 2504 SE.4 % - $5.6% 1
Age: |36
7 3TC ETW DRVrtv 2515 % SE.4 % - $5.5% |
Mode of hivtransmission: Heterosexual  |#] 8 BZT 3TC DRWriv S7.17 % §5.3 % - SE.B5% 1
E D4T 3TC DR riw 96.06 % 53.55 % - SE.7E% ]
10 DI 3TC DRV v 95.53 % 52,47 % - 5E.52% [}
YOURFLTERED LIST
Rank Regimen Success probabili g e Graphic bar
1 BZT 3TC DRV/rv 97.17 % S5.3 % - SE.B5% 1
2 D4T 3TC DRV v 96.06 % 93.55 % - SE.7EH [ ]
3 DOI 3TC DR v 95.53 % 52.47 % - 5E.52% [}
4 BBC 3TC DR/ riv 95.27 % 52,21 % - SE.45% w
5 BZT DDI DRVrtv 95.36 % BS.1 % - SE.52% L]
[ BZT TOF DR rtv 95.25 % BB.4 %% - SE.5E% |
7 TOF FTC DR/ rtv 53,16 % B7.8 % - SE.46% & B
8 BZT 3TC LRty 50.28 % 75.4 %h - B7.01% ([ ]
2 D4T 3TC LPVrtw 76.45 % 70.4 % - B5.15% ||
10 DOI 3TC LP\rtv 74.11 % 65.4 % - BZ.52% |
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Page: INput Results Help References Contact Disclaimer

Sequence: 0

Feature: Allgnment Prediction Subtype Scored Mut. THEQ
max planck institut
f2.F l l I I I informatik
General Information

Sequence identifier: (Mo identifier given) Subtype
FASTA header: D.TZ.2009.HM572334
Date: MNovember &, 2011

B mrEmrmamrazan ¥

10_CD 100% (0.999999984481)

Phenotype Prediction

Drug RF Z-5core Prob.Score

zov 2613) 1106 0.05 Drug RF) z-score Scored Mutations(™)
ZDV 2613 1108 43R 135T 1525 35T 801 103N 1235

adi 2.055 0.75 ddl 2058 2480 134V 1235 1585 177E

daT (.98 I ALl 44T 0585 -D945 1535 134V 35T 1235 211K 103N

3TC 38.165 |[HSIGE : ITC 38165 12851 184V

ABC 3.077  3.337 L ABC 3.0TT 5837 124V 35T 43R 214F 1235

TDF 0.827  -1.410 0.002 TDF 0.827 -1.410 184V B0l 177E 135T 214F 43R

NVP B1.812 4245 103N 135T 60l 1585

EFY 320405 6.163 103M 1585 2004 135T 1235
SOV 0524 D831 41K 32] 3TN 641

DYV  1.283 0185 821 63T 41K

{ 0757 -1.367 8213 41K 84L

APV 1087 0,027 41K

LPFY 1.080 0188 BZ 41K 840

ATV 1028 DBTI 41K B2 2| 84L

NVP 61.512

EFV 30_405-

sQvir 0.924 | -0.631

DV/r 1.283 -0.185

NFV 0757 -1.367

APV/r 1.087| 0.027 0.00
LPV/r 1.080 0.168

ATVIr 1.026  -0.673

o O a2 O O O 4 %
=

Start page Geno2Pheno: http://www.geno2pheno.org
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Page: INput Results Help Guidelines Celsentri Team Links Changes References Contact

V3

Nr header V3 loop subtype FPR percentile

0 D.TZ.1996.AF038099 CTRPSHNTRQSVHLGPGQALYTLKIGDIRQAHC D 54.4% T8.93%

1 D.TZ1996.AF038104 CIRPYNNTRQSTHIGPGRAYYTSNIGDIRQAHC D 3.3% T9.29%

2 D.TZ.1997.AF10635% CTRPSMNTRQSWVHLGPGQALYTLKIGDIRQAHC D 54.4% T78.93%

3 D.TZ.2000.AY123853 CARPSMNNTRRSIRIGPGQAFYTTGDIGHIRQAYC Aor AG 16.5% 42.66%

4 DTZ.2001.A%253311 CTRPNMNNTRKGIRIGRPGATFFTAEVTGDIRKAYC D 17.7% 76.66%

5 D.TZ.1995.0Q198968 CTRPYNNTRQGTHIGPGRALFTTKIVGDIRQAHC D 26% 87.1%

6 D.TZ.2005.EU263374 CTRPYNNTRTSIHMGPGRAWYTTDIGDIRQAHC B 5%  B9.79%

7 D.TZ.2006.HM215284 CTRPYNNTRQSIHIGPGQAIYATDARKIVGDIRQAYC D 3T7% T9.8%

6§ D.TZ.2004 HM215327 CTRPYNNTRQRINIGPGQAIWTHNDARVIVGDIRQAHC D 0.6% 92.55%

8 D.TZ.2008.HQ615975 CTRPYKNVRHRVHMGPGRAFVTRERITGDIRGAHC D 0%  95.2% )
10 D.TZ.2000.HQB59623 CTRPYNNTRTSEHMGPGRAFFTTKITGDIRGAHC B 1.7%  90.2% & -
11 D.TZ.1988.L01298 CTRPYSRVRQGAHIGPGRAYYTTDIVGDIRQAHC D 1.7% 88.98% 3
12 D.TZ1994.U61880  CTRPMNNTRQSTHIGPGRALYTTKIGDIRQAHC D 14.5% 73.64% f;: -
13 D.TZ1987.U65075  CTRPYIKYRQKTSIGQGQALYTTRLEPKPTGKIERAYC D 0.3% 98.79% - —{phovdbpande:s

Name Surname 12 January 2012 16



1. General information § L wé KaTOIinSka
&5 Institutet

Sequence identifier: Mo sequence identifier was prowvided.
FASTA header: D.TZ. 1555 AFDIEDED
Date: Movember 8, 2011

Selected false positive rate: Recommendations from the Evropean Consensus Group on clinical management of HIV-1 tropism testing
Predicted V3-subtype: A or AG

2. Additional clinical parameters

Viral load 1000-10000 CCR3-genotype not determined
CD4-cell percentages not determined  CDd-cell counts 51-100
CD-cell counts mot determined

3. Aligned V2 region

TST ACZA AGA OO AAC AAC AAT ADAR AGA AR AGQT ATA CATATAGGADCAGGGAGAGCA'I'I'|'TATMAMAGGAGMATAATAGGAGATATAMACMGCACATTGTu

ConsensusB: C T R P M N M T R K 3 | HI & FP 66 R A FYTTGEI I 6 DI R QAHTC
Query:- C T R P 5 Jy W TR Q@ 5 ¥V HL 6 P 6 & AL Y - T - _ - - - - - - - - - -
TSC ACA AGS OO0 AGC AALD AAT ACA AGA AR AGT GTS CAT CTA SGA ODA SSG CAR SDA TTA TAT —  ADA — - — — = — = — — -

4, Predicted phenotype
Hel

Model Prediction FPR Remarks

& SAA ATA ATA SOoA GAT ATA AGA CAA SCA AT TGT

E I I 6 DI R @ A HC
This prediction is based on clonal training data and V3-sequences alone.
K P T &G K I E P A Y C

o AAR OCA ACA SGA AAC ATA GAA DDA SCA TAT TGO

4. Predicted phenotype
H=l

Model Prediction FPR Remarks

Clonal 0.2%  The 11/25 rule would predict this
sequence 35 3n Xd-virus.

This prediction is based on clonal training data and V3-sequences alone.

Name Surname
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Sequence analysis

Today we have downloaded sequences from a public database and performed

Subtype classification

Recombination analysis
Detection of drug resistance mutations

Selection of optimal antiretroviral therapy
Determination of co-receptor usage (V3-region of env-gene)

Practise: Download a sequence set of your interest and analyse using the tools

mentioned in this session

Tomorrow
Editing and alignment of sequences
Phylogenetic relationship between strains, time of most recent common ancestor

(tMRCA)
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Please download and install the following h gc Karolinska
programs before the alignment and phylogeny  ™wos®
sessions tomorrow

BioEdit http://www.mbio.ncsu.edu/bioedit/bioedit.html
ClustalX http:// www.clustal.org
jModelTest http://darwin.uvigo.es/software/imodeltest.html

BEAST, Tracer, FigTree http://tree.bio.ed.ac.uk/software/



http://www.mbio.ncsu.edu/bioedit/bioedit.html
http://www.megasoftware.net/
http://www.clustal.org/
http://darwin.uvigo.es/software/jmodeltest.html
http://tree.bio.ed.ac.uk/software/

