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5 siniftan 24 ilac

O NRTI 7
O NNRTI 4
o Pl 10
O FlI 1
oCRA 1

O INI 1




Antiretroviral tedavi ile

o HIV’e bagl morbiditede dusus
O Sagkalim siresinin uzamasi

O Yasam kalitesinde iyillesme

o Immun restorasyon

o HIV bulasmasinin engellenmesi




O Antiretroviraller direnc gelisimine yol
acmazlar

O Varolan direncli suslari sectirirler




Yiksek mutasyon hizi

Yiksek viral turnover

Konak bagisikhk

sistemi

_ _ Direncli
h_etercuen bir mutantlarin
Virus —p secilmesi

toplulugu

llag tedavisinin
baskisi




Diagram 1

Key to symhbois
&} drug-resistant HIV
4 drug-sensitive HIV
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viral load

This dlagram explains how resistance 1o anti-HIV
deugs can develop.The line rapresents viral load level.
Before starting treatment ihe viral Igad is high ard |5
made up of both drug-senstitive and drug-resistant HIV.
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despite the presence
of treatment. Over
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viral ioad falls
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HIV disappears




Selective pressure by drug A
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O Antiretrovirallere direnc: Virusun
baskilanmasi icin gereken ilac
konsantrasyonunda artis




Ilac duyarhligi: Yabanil kokenin %50'sini
baskilamak icin gerekli ilac konsantrasyonu

(1C50)
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Ilac direncinin kaynaklar

oDirencli susun bulasmis olmasi sonucu

oDaha onceki tedaviler sirasinda
seciimis

oSuperinfeksiyonla yeni direncli bir
susun alinmasi (Ozellikle ani VY
yukselmelerinde)




Antiretroviral direnc gelisimi

O Kullanilan tedavinin goreceli potensi

o Tedaviye ragmen devam eden virus
replikasyonunun derecesine baglidir.




O Dusuk potensli bir tedavide: Sectirici baski
distktir ve replikasyona ragmen R gelisimi
yavas

O Viral replikasyonu baskilayamayan fakat
daha potent bir tedavide: Sectirici baski
artacak ve R gelisimi hizlanacak

O Virusu baskilayabilecek yuksek potense
sahip bir tedavide ise yuksek sectirici
baskiya ragmen R gelisimi yavas olacaktir




ARV ilaclarin genetik bariyeri:
Direnc icin gerekli mutasyon sayisl

O RTl'lerin bazilari (LAM,FTC, nvp, dlv, efv)

ve FI (1-20): Yuksek duzeyde fenotipik R Icin
tek bir mutasyon yeterli -> DuUsuk genetik
bariyer

O Ritonavir ile giclendirilimis Pl ve

NRTI’'lerden AZT ve d4T -> Yuksek genetik
bariyer

o Digerleri orta derecede genetik bariyer




Her ilac sinifi kendine 6zgu bir
tedavi uyumu-direnc gelisimi
lliskisine sahiptir.

O Yuksek tedavi uyumunda NNRTI
direnc gelisimi nadir

O Tek basina Pl alanlarda yuksek tedavi
uyumunda direnc¢ gelisimi sik
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Viral basarisizligin olasi
nedenleri

O Direng

O Yeterli ilac dluzeylerinin
saglanamamasi

O Uygulanan tedavinin yetersiz olmasi




First-line ART

Virological failure

Shorter duration

of HIV suppresion

ART adherence
more difficult

More complex,

more toxic, less
tolerable ART

Resistance

selection /
evolution

Cross-resistance




Direnc gelisiminin klinik sonuclari:

o Tedavi etkililiginin yitirilmesi

Capraz direnc gelisimi

Mortalitede artis

Direncli susun bulasmasi

Sonraki ART’nin etkililik stresinde kisalma

Bir sonraki ART altinda direnc gelisme
riskinde artis

Asiri duyarlilik mutasyonlari

ofiihoctiih otk ottt o

O




Direnc Tespiti

O Tum hasta gruplarinda direnc testinin
klinik yararliligi ve ekonomik oldugu
gosterilmistir & Tum kilavuzlarda
tibbi bakim altina giren tum
hastalarda tedaviye baslanacak olsun
ya da olmasin oneriliyor.

O ART alan hastalarda tedaviyi
kesmeden Once yapilmasi gerekii.




O Virolojik basarisizlik olanlarda:

o VY = 1000 kopya/ml ise evet
O VY 500-1000 kopya ise yapilabilir

o Dlren(; testleri hangi ilacin etkili
olacaglndan cok hangisinin ETKISIZ
olacaginin belirlenmesine olanak
Verir




o Degerlendirmeler onceki ila¢c tedavisi
oykduleri ve daha onceki direncg
testlerinin sonuclari gozonunde
bulundurularak yapilmalidir




o llac direnci mutasyonu saptanmasa
bile bazen revertan mutasyonlarin
saptanmasl, daha oncesinde direnc
mutasyonlarinin dolayisiyla direnc
gelismis oldugunun bir gostergesi
olabilir




Direnc testleri

O Fenotipik testler
O Genotipik testler




Table d

Principal mechanisms of antiretroviral drug resistance?,

Cirag family

Mechanism of action

Mechanism of resistance

METI= and NtETI=

MMRETIs

Pls

InSTI

Fusicnm inhibitors {enfuvirtide )

CCRS antagonists

MRTIs and NeRTls are chain terminators, They are incorporated
into the nasoent chain of wiral DNA, Because they lack a 3
by drozyl group, no additional nucleotides can be appended,

Small molecules with strong affinity for a hydrophobic pocket
located niear the catalytic domain of BT, Inhibitor binding
affects the Aexibility of the engyme, thereby blocking its abilicy
to synthesize DMA

Plz mimic the structure of the natural viral substraces of the
HI¥ PR, competing with them for binding in the erzyme's
active site,

Raltzgravir and Elvitegrawvir are DMA strand-transfer inhibitors
that blo<k the joining of the processed viral DMA ends into the
host chromeosome,

Enfursirtide is a 36-mer synchetic oligopeptide that kinds to the
trimeric HR-1 complez, preventing the asscciation of HR-1
with HR-2 and inhibiting fusicn,

CCRS antagonist binding alters the conformaticnal stace of the
CCRS rece poor, inhibiting the binding of gp120 to CCRS by an
allosteric mechanism,

Impaired mucleotide incorporation: M184Y, KESR and the
CHETM complex selective by impair RT's ability to incorporate
an analogue into DA,

Mucleatide excision: TAM= allow ATP to bind BT mear the 3¢
end of viral DMA terminated by the incorporation of a
niucleoside analogue, ATP then excises the analogue from viral
DHA, allowing rewverse transcription to procesd normally,

Moo=t NMRT] resistance mutations affect residues that are
directly imvohed ininhibitor binding. Few have been found to
act indirecthy, by changing the position or the orientation of
the amincacids involved with direct contact with the inhibitor
Etrawvirine { ETY ] is a diarg pyrimidine with some
conformational isemerism that can bind BT in multple
conformations, allowing for a more robust interaction between
ETV and the enmyme, even in the presence of some mutations
(K103M1,

Mutations in direct contace with the inhibitar or of distant
amincacids that modify the overall shape of the PR cavity
disrupt fitting of the Plwithin the cavity and induce resistance

Binding requires divalent metal and resistance is metal
dependent with active site mutants displaying resistance onhy
when the enzymes are evaluated in the context of Mg(2+],
There is extensive cross-resistance bebween the beo drugs,

Changes in a conserved aminoe acid triad (G at positions
356-38 and in amino acids 39-45 in the HR1 region of gpd1
prevent EMF binding

Resistant wiruses acquire the ability to recognize recepror
conformations stabilzed by CCRS antagonists,

1 RT: Reverse transcriptase; PR protease; IM; integrase; HR1; first heptad repeat; HR2: second heptad repeat; MRTI: nucleoside reverse transcriptase inhibitor; MtRTI;
nucleatide reverse transcriptase inhibitor; MNRT]: non-nucleoaside reverse transcriptase inhibitor; Pl; protease inhibitor; InSTI: integrase strand-transfer inhibitor; NVP;
nevirapine; EFY: efavirenz; ETV: etravirine: EMF; enfuwvirtide,




Fenotipik testler

000

Antivirogram (Tibotec-Virco)
Pheno-Sense (Monogram-Biosciences) : env
Phenoscript (Viralliance): gag, PR, Rt, env

Ilgili gen bolgeleri klonlama ya da in vitro
rekombinasyonla bir HIV klonuna sokulur ve ilacglarin
belli konsantrasyonlarinin varlhiginda isaretlibir
“reporter” gen araciligi ile treme kontrol edilir




Fenotipik testlerde Ilac varlifinda 1C50 dederi
belirlenir

o Teknik sinir deger: Referans kokenle yinelenen 6lcim
sonugclarina dayanir; yinelenebilirlik ve degiskenligin
gostergesidir; %95 GA belirlenir.

o Biyolojik sinir deger: Farkli yabanil tipte suslarin 1C50’lerinin
degiskenligini gosterir

o Kiinik sinir deger: Bir ilacin sinir degerinde klinik
korelasyona dayali olarak yapilan dizeltmeler ile elde edilen
IC 50 dederi; Iki farkl klinik sinir deger var: Ilacin
aktivitesinin azalmaya basladigi deger ve ilacin artik
aktivitesini buttnuyle yitirdigi deger.




Fenotipik testler

O NRTI direncini 6zellikle TAM mutasyonlari ile
baglantili olanlari belirlemede daha basarisiz

O Ayrica test hiucrelerinde dNTP konsantrasyonu
yiksek oldugundan NRTI'ler in vitro daha etkin
gorundukleri halde bu etkinlik in vivo kosullarda
daha dusuk olabilir

O Revertan mutasyonlarin ya da asamali olarak
gelismekte olan mutasyonlari erken asamalarda
saptanmasi olanakli degil




Genotipik testler

O Dizi analizine dayali:
ViroSeq (Abbott)
Virco Type HIV-1 (Virco)
GenoSure (Plus) (LabCorp)
Gene-Seqg (Monogram)
- Home-made
O Hibridizasyona dayali:

Inno-LIPA-HIV-1 (Murex-
Innogenetics)




Fenotipik testler

|
o Daha pahali ve 6zel lab. Kosullari gerektirir
O Daha az duyarli
O Daha uzun strede sonuc alinir
FAKAT
o Dogrudan olcim yontemi
Capraz direncin degerlendirilmesi icin daha uygun

Yeni ARV ya da B disi genotiplerin degerlendirilmesi
Icin uygun

00




Genotipik testler

O Daha kisa sirede sonuc alinir
o Daha ucuz

~ Teknik olarak daha kolay
O Mutant + yabanil tip karisimlarinda direncin
saptanmasina olanak verir
FAKAT

O Yorumlanmalari veri kalitesine, kullanilan algoritma
ve uzman gorislerine bagimli

O Yeni ARV ve B disl genotipler, yeni mutasyonlar
acisindan yetersiz kalabilir

o Kismi ilag¢ etkinligi ile mutasyonlarin birbirleri
Uzerindeki etkilerini saptama konusunda daha az
duyarli




Genotipik Testler

O Asamall olarak ortaya cikan mutasyonlar (TAM’lar icin
K70R ve multintkleozid direnc yolizinde Q151M)

ya da
O Revertan mutasyonlar (T215 A/C/D/S)
saptanabilir.




Kurala dayali yorumlar

O Genotip-fenotip korelasyonlari

O Tedavi oykduleri ile klinik yanit arasindaki
korelasyonlar

gibi cesitli bilgi/verilere dayanan uzman
gorusleri sekindedir.

X mutasyonu varsa x ilacina karsi yuksek diuzeyde R, fakat y ve benzeri
mutasyonlardan x kadari varsa ...., ancak sunlarin
varligi/yoklugunda gibi yorumlardan olusur




Veri tabanlarinda bilgisayar Uzerinden
yuruatulen yorumlar (virttel fenotip tayinleri)

|

o Incelenen dizi veritabinindaki dizilerle karsilastirilir ve
uyumlu bulunan dizilerin diren¢c durumundan
Incelenen dizinin direng durumu hakkinda bir

tahminde bulunulur
O Veritabaninin ¢cok sayida dizi ve olasi tim mutasyon
kombinasyonlarini icermesi gerekir.




Cesith yaklasimlar var

O Decision tree model: Her bir poizisyonun direncg
acisindan anlami Gzerinden isleyen bir sistem. Veri
setleri yinelenerek altsetlere bolunur

O SVM (support vector machines): Belli pozisyonlardaki
amino asitler ile fenotip arasindaki korelasyona
dayanan bir sistem

O Neuronal networks:

Bu sistemlerde her pozisyon yayimlanmis verilerden
bagimsiz olarak diren¢ acisindan esit olarak
degerlendirilir; direncle iliskili yeni pozisyonlarin
tanimlanmasina olanak verir




Duyarllik sinir degerler;i

O En basit sekil “duyarli” vs “direncli” seklinde
olabilirdi.

O Oysa tum yorum sistemlerinde en az 3
kategori var: Duyarli — orta derecede
duyarli- direncli ya da duyarli-duyarhhgi
azalmis- orta derecede direncli-yuksek
duzeyde direncli.




Home made genotipik direnc
tayini

O Bu yontem,
proteaz bolgesinin

2 5 5 5
- 7 o ° S Soel g 7o
3 8 gen baslangic a R ]
am am I I e i i T : [RES *
1 1 i N o
1 t 1 - +—
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5 2 gen uglanmn 5 35 e hd s 3
3 2 weri 2 58
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40 amino asitlik
bolgesinin RT-PCR
ile cogaltildiktan
sonra dizi analizine
dayanmaktadir.
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. STANFORD UNIVERSITY

HIV DRUG RESISTANCE DATABASE

A curated public database designed o represent, store, and analyze the divergent forms of dare wnderlying HIV deug resisfance,

Three new programs launched: ART-AIDE,

eCARE. and CPR

=:-'=
e —

GENOTYPE-TREATMENT CORRELATIOMS

P Retrieve sequences (and/or
r‘nutatin:lhsj firarn persons
receiving selected HiW UFUQS

b Retrieve SEQUENCES and
treatments from wirlses with
specific mutations

GENOTYPE-PHENOTYPE CORRELATIONS

P Retrieve drug susceptibility

data for isolates with selected

FiUtations
P Download genotype-

phenotype research datasets

NEW SUBMISSIONS

P Church, et al. NvE Mutations

Antiretroviral Therapy - Acquisition and :
Display Engine (ART-AIDE) makes it r ¢
possible to generate a permanent electronic
and graphical record of a patient's Suspicis
antiretroviral treatment (AR history,
plasma H-1 RMA levels

in Treatment-naive Patients
with Subtypes A C and D
b |he, et al. Genobypes from
Magoya, Japan, 1999-2006
P Malet, et al Genotypes from
Fatients who Failed
Ealtegravir Treatment

Pelores

GENOTYPE-CLINICAL CORRELATIONS

P oSurnmaries of genotype-
clinical outcome studies

P Genotype-clinical outcome
datasets (download)

REFERENGES

P Published drug resistance
studies in HWRTEP DB

F Published studies by Stanford
database group

SURVEILLANCE

Boowiorid Health Qrganization
2008 kutation List

P ooCalibrated Population
RFesistance (CPRE) Yersion
5.0 beta

b putation Prevalence

FooSurveillance Drug Fesistance
rutation (SDREM) Worksheet

HIVdb ) =2k,
PRDGRAH Interpretation

This program interprets user
entered mutations to infer the
lewel of resistance to NETIs,

MMrETIs, Pls. YWeb Service is
available.

ART-AIDE

Antiretroviral

Therapy - Y
Acquisition & T

Display Engine
» 50 To Program

HlVseg Pregram

Frovides mutation frequencies by
subtype.

3 50 To Program

HIValg Program

Compare HIYdb, AMNRES, Rega, or
create your own algorithm.

% 150 To Prograrm

Drug Resistance
Summaries




STANFORD UNIVERSITY
S HIV DRUG RESISTANCE DATABASE

A curated public database designed to represent, store, and analyze the divergent forms of data wnderiying HIV drug resistance,

HIV Drug Resistance Summaries

Drug resistance mutation tables

Pi Reslananis Hotes
e s

[ —
oo e al b oH Mo W

Mucleoside ET Inhibitors (METIS)
Mon-nucleoside BT inhibitors (NMETIS)
Frotease inhibitors (Fls)

Fusion inhibitors (Fls)

Inteqrase inhibitors (s}

CCRES inhibitars

Antiretroviral drug summaries

f‘:::‘::j['“”’ o Summary of the key mutations associated with each
' antiretroviral drug. Indications for drug use infirst-ling, second-
line, and salvage therapy regimens.

NRTIs  » Abacavir (ABC) Pls e Atazanavir (ATV)
= s Didanosine (ddl o Darunavir (DEY)

« Emtricitabine s Fosamprenayir
(FTC) (FAPWY

e« | amivudine e [ndinavir (IO
(AT e Lopinavir (LPW)

o Stavudine (d4T) s DMelfinavir (MEW)

s Tenofovir (TOF) s Saquinavir (SQY)

e Jdovudine o Tipranavir (TP
2o

NMNRTIs e Delavirdine Fls e Enfuvirtide (EMNF)

(OLY)

e« Efavirenz (EFV)

e Elravirine (ETE)

e [MNevirapine
(MWEY

Clinical studies of genotypic predictors of virological outcome




(2] HIV DRUG RESISTANCE DATABASE

A curated public database designed to represent, store, and analyze the divergent forms of data wnderlying HIV drug resistance,

HIVdb Program: Sequence Analysis

sequence information can be entered in FASTA, plain text, or GRF (Bayer Diagnostics) format.

Sequences in FASTA format or plain text can be pasted in the text box (option A) or uploaded

| toption BY. GRF files can only be uploaded {option ). Using options A or B, itis possible to

analyze up to 100 sequences at a time (character limit 600, 000)

The output can be customized to displae( an analysis of sequence guality, mutation cormments,
mutation scores, and an optional identifier and date. Faor further explanations and sample
datasets please see the Belease Motes.

Sequences

Text Input
Faste sequence text in the text box below.

*Contig 1 -
GEAGGAGACAGCAACT CCCCCTTCAGAAGCAGGAGACGAT AGACASGE
AGCTGTATCCCTTAGCCTCCCTCAGAT CACTCT TT>CAACGACCCCT
CETCECAATAAAGET AGAGGEACAACTAARCCAAGCTCTATTAGATAC
AGGAGCAGATGATACAGTATTAGAAGACAT GAQTTT GCAAGGAAGAT
EAAACCARARAT GATAGGEEEEAATT GEAGGTTTTAT CAAAGTAAGACAj

Text File Upload
Choose a file to upload from your computer using the file selection box below

| Gozat. |

GRF File Upload
Choose a GEF (Bayer Diagnostics] file to upload from your computer using
the file selection bax below.

| Gozat. |

[dentifier Qutput Analysis:
(Optional)
Date (optional) W QA Analysis W tlutation Comments

T hA bmdi om0 m i mim =



o HIVvdb (Stanford)

Her bir mutasyon icin ilaclara karsi \Ifazand!rdlg‘jl dirence

GG LS QURLARMELINV AL RILlederlendirme
sonucunda belirtiliyor.

Ayrica mutasyonlar “major” ve “mindr” mutasyonlar
seklinde kategorize ediliyor.

0-9 arasl : Duyarh (duyarllikta azalma yok)
10-15 arasi: Potansiyel disuk duzeyde direnc
15-29 arasi: Dusuk duzeyde direng

30-60 arasi: Orta derecede direng

> 60: Yuksek duzeyde direng




FE] STANFORD UNIVERSITY
HIV DRUG RESISTANCE DATABASE

A curated public database designed to represent, store, and analy e the divergent formys of data wnderlying HIV drug resistance,

HIVdb: Genotypic Resistance Interpretation
mmm Algorithm

SeqlD: Contig_1 Date: 7-Sep-2008

Summary Data

Sequence includes PR: codons: 1-99
Sequence includes RT: codons: 1 -252

There are no insertions or delelions
Subbyne and % similanty fo ciosest reference Isolaie:

1 PR B(096.0%)
2 RT: B(95.9%)

Sequence Quality Assessment

Gene QA Problem Codons
PR Stop Codons, Frame  Mone
Shifts:
PR B.DHW M None ‘ ‘
FR Unusual Residues: Naone 25 G0 75
Gene QA Problem Codons
RT Stop Codons, Frame  Mone
Shifts:
RT E.DHW M 15 ‘ ‘
RT Unusual Residues: MNaone 25 80 75 100 175 150 175 200 225 25

Bive Jines indicate diferancas frorm consansys B; talf bive fines indicate sifos associgtod with drug reslstance.,
Red lings indicate Q4 probliems,




|Drug Resistance Interpretation

Pl Major Resistance

Mutations: None

Pl Mir!ur Resistance None

Mutations:

Other Mutations: T12A M5, G16E, E35D, P390, 162Y LB3H, T2V

Protease Inhibitors
atazanavir (ATV) Susceptible
darunavir (DRV) Susceptible
fosamprenavir (FPV) Susceptible
indinavir (IDV) Susceptible
lopinavir (LPV) Susceptible
nelfinavir (NFV) Susceptible
saquinavir (SQV) Susceptible
tipranavir (TPV) Susceptible

PR Comments

e G16E is ahighly polymorphic mutation occurring in 2% to 20% of viruses depending on
subtype. It may be weakly associated with ATY therapy and response.

e |62 05 & highly polmorphic mutation that is more common in P-treated compared with
untreated persons. [t was weakly associated with a decreased wirologic response to ATY
in one of three retrospective analyses.




|Drug Resistance Interpretation

NRTI Resistance

Mutations: None
NNRTI Resistance None
Mutations:

Other Mutations:

Mucleoside RTI

lamivudine .

(3TC) Susceptible
abacavir (ABC) Susceptible
(z!&cé?r\;udme Susceptible

stavudine (D4T) Susceptible
didanosine

(DDI) Susceptible
emtricitabine .

(FTC) Susceptible
tenofovir (TDF) Susceptible

RT Comments
None

Mutation Scoring

ATV|DRV FPV|IDV LPV NFV SQV TPV

Total: 0 0 0 o o

The Team

m Who Ve Are & How fo Contact Us

m Publications
m Collaborators
m  Acknowledgements

0

0

0

BATQ, G1X, 1421V D17TG, 1M85T, QZ07E, R211K

MNon-Nucleoside RTI

delavirdine _
(DLV) Susceptible
efavirenz (EFV) Susceptible

etravirine (ETR) Susceptible

nevirapine
{NVP)

Susceptible

3TC ABC AZT D4T DDIFTC TDF DLV EFV ETR NVP

Total: 0 0 0 0 0

The Data

User Guide & Database Documents

Database Statistics
HIY Related Links
Additional Fesaurces

0

0

0

0

0

0



|Drug Resistance Interpretation

Pl Major Resistance Mutations:  M461, 154V, V82A
Pl Minor Resistance Mutations:  L101, L241, GT3C
Other Mutations: TI25, 118Y, G1EE, k20, R41K, KEEAR, QRTE, IB2%, LE3M, 72

Protease Inhibitors

atazanavir (ATV) Intermediate resistance
darunavir (DRV) Low-level resistance
fosamprenavir (FPV) Intermediate resistance
indinavir (IDV) High-level resistance
lopinavir (LPV) Intermediate resistance
nelfinavir (NFV) High-level resistance
saquinavir (SQV) Intermediate resistance
tipranavir (TPV) Intermediate resistance

PR Comments

« This sequence has 1 major TPV-resistance mutations (154%), 0 minor TP%-resistance mutations, and 1
mutations associated with increased TP responsiveness (L2401, RESIST study (Baxter J et al J Virology
2006 and Scherer J et al EACS 2007

«  LI0IN/F/R are associated with resistance to each of the Pls when present with other mutations. L10IA
occur commaonly in 5-10% of untreated persons. L10FRY are nonpolymorphic.

+ GI1BE is a highly polyrmorphic mutation occurring in 2% to 20% of viruses depending on subtype. It may be
weakly associated with AT therapy and response.

o KRORMANT are weakly associated with resistance to each of the Pls when present with other mutations.
Wlany variants at this position occur commonly in non-subtype B viruses.

« L2l is associated with reduced susceptibility to ID% and possibly RTY, LPY, SO, and AT when present
with ather mutations.

«  MABIL decreases susceptibility to IDY, NFY, FPY, LPY, AT, TPY, and possibly S0% and DR when
present with other mutations.

« [54% contributes resistance to each of the Pls except possibly DRY when present with other mutations.

o |B2% is a highly polymorphic mutation that is more common in Pl-treated compared with untreated persons.
It was weakly associated with a decreased wirologic response to AT in one of three retrospective
analyses.

o  GI3SIT/CIA are selected by and appear to be associated with decreased susceptibility to maost, if not all,
Fls.

« %824 reduces susceptibility to D% and LPY. With other mutations it is associated with reduced
susceptibility to MFY, AT, S0%, FPY, and TRV,




|Drug Resistance Interpretaticon

MHE11 Hasistance Mutations: 131, 1215Y
MHRETI Resistance Mutalivres: M ure
Cther Mutations: F2oAP, 12110, 25T, TS, KA9R, K122E, N25T, = 62C, S1965E,

T2COIT, ~245=

Mucleoslde RTI Mon-Hucleaslde ETI

lamivudins . . elawirdine (T W Snsmeplihblea
{(3TC) High-level resistznce efavirenz {CFVW] Susceplible
abacavir (ABC) Intern=zdiae resistarce stravirine {ETR} Suscaplible

sidovudine newviraplne (MwF) Susceplible
(8LT)
stavudine {DA4T) Low-level rzsistance

didanosines
(DD}
emtricitabine
(FTC)
tenofovir (TDF) Fctenta low-level resistance

| nue-lewrl Fasistanra

Lowe-level rzsistance

High-lpwel resistznnea

RT Comments

e« 1Syl caase hhiabrlewel rowilro resislance Lo 3TC =od FTCS @and Toweslewel i silro resislance o ddl a@rnd
ARG B 1S4 icredse susceplibilily Lo AT, TDE, arnd d4T.

a 1215 % caases AL and LA resistance ard reduczs suscephibihity to AEC, cdl, and 1 UFE paricularly when
it ococurz in corrbination with BT and L2100

= 184 partially reverses ALT, d4T, and TDF resisiance csused ay other 25T mctations [ TAMS) AT
mrutations in this isolste inc ude T215%.

MMutation Scormg

AT DRY 'Y 1D LYY HEW | SO TR ATZABC AFT 4T DDITS TN LY ETW ETIR HWT
MGl 1€ |+ 12 12 12 258 & |E MigiV|ED 12 & |= 5 (g0 |8 L L
54w 1 £ B O U s R ) 5 an T15% 4 20 Ll sl W R R N R = I _ _ _
Waza 1= A 121 =55 22 =5 g 10 Tulal Ed4 52 27 =5 25 B4 1= O O 0 O
L1l |2 2 = = = = = =
Lz 2 2 2 &8 |2 2 2
R730.5 2 2 & 2 & o |z
Tu.g . 4= 15 =5 59 51 [mf4 4.4 ==



genoZpheno

Andre Altmann, Mike Beerenwinleel, Joachim Buech, Martin Déumer, Dantel Hoffmann, Folf Eaizer, Klaus Eorn, Thomas Lengauer, Mark Oette, Barbara
Schirudt, Joachim Selbio, Tobias Sing, Haulee Walter

On gubmitting below an HIV-1 pol-gene DNA sequence you will obtain a sequence alignment to the reference strain HXB2, a list of mutations
and different predictions of phenotypic resistance of the respective virus to 17 antiretroviral diugs.

new Features: s« PDF Output for phenotype prediction and interpretation, including display of scored mutations
s Combination Therapy Optimization
o geno2pheno[coreceptor]: Genotypic prediction of coreceptor usage

1. Identifier (optional): | {(do not use patient names)
2. Cutoffs: Load entire set: default, low-level, high-level or set individually:
NRTI zpv (85 7] ddc[25 ] ddr[257] a4T[257] 3Tc[857] aBc[257] ToF[25 >
NNRTI NVP [85 > DLV |85 > EFV([85 7]

PI sov([257] mv[357] rrv[257] NFv[35 7] apv[357] Lpv[357] aTv

|3.5 'l

3. Pol-gene (PR and RT) nucleotide upload from file (plain secquence or FASTA format):

sequence: | Gozat.. |

or paste i

»Contig 5 -
AGAGTTTCAGAT CT GgGGAGEAGACAACaaCTCCCCCTC «

4. Sequence ambiguities: W use resistance agsociated mutations at ambiguous sequence positions for phenotype
prediction

3. Output: display IBU "I sequence characters per line. [ nice to prnt (don't use colored
backgrounds)

6. Action: align & predict I(talces a few seconds) _Sifirla | Load a gample sequence. Clear




Sequence identifier: Sep
Aligament to reference stram mxB2. Posttion numbenng follows Eorker 2! all

Protease

ref. nt: CCTCAGGTCACTICTTTCEGIARCGACCCCTCCETZACAATAAACATAGSZCGGECARCTARLG 2214
ref. aqa: P Qo ¥ 7 L W Q R P L ¥ T I K I = G 0 L EK 20
query aa: P o I ° L W o R P I Vv 5 I K ¥ E G Q2 L M
query nt: COTCAGATCACTOTTTESETAGOGACCCATCET T CAAT AAAGET AGAGRIATAACTARTS

ref. nt: SAAGCTCTATTAGATACASGAGCAGATGATACAGTATTACAAGAAATGAGTTTCECIAGGA 2272
raf. aa: E L L L DT =z & D O T % L E E M = L = 40
query aa: E A L I D T ¢ A T D T VvV L E E M H L P G
query nt: FAAGCTCTAATAGATACAZGAGCAGATGATACAGTATTACAAGAAAT GAATTTGECIAGGA

ref. nt: AGATGEAAATCAAALATEATAGEEGEAAT TCGAGGTTTTATCARAGTAAGACACTATGAT 2432
ref. aa: E W E P E M I =& & I G & I E ¥ R Q@ ¥ D &0
JUELY aad: E w K P K I I = & I & G = ¥y E v R @ ¥ D
query nt: AAATGEAAATCAAAAMATAATAGEEGGCAATTCGAGGTTTT CTCAGRGT AAGACAATAT GAT

i 14

ref. Nt CACEATACICAYASALS '] ST GEAC AT AALCC AL AL ACARRT A AT AISEAC T ACS 2492
ref. aa: ¢ I L - E I ¢ ¢ E K A I & T Vv L V G P T 80
gquery aa: E VvV W - E I ¢ ¢ E K A ¥ ¢ T v L Vv G P T
query nt: GACGTAAACATAGAGATCTGTGGACATAAACCIGTATSTACAGTATTAGTASGACITACA

ref. nt: COTGTCAACATAATTGEAAGRAATCTETTGACT CAGATTCEETTGCAZTTTARATTIT 2549
ref. @aa: P ¥ W Z I ¢ R N L L T ¢ I & C T L N F 99
query aa: P & N - I & R N L - T o I = Cc I L N F

gquery nt: CCTGCCAACATAATTGCAAGRAATCTIGTTGACT CACGATTCGET GCAZTTITARATTTIC

had characters removed: 0 matches in reference sequence: €1.82 %
aligned amino acicls: 99  matches in alignment: 81.82 %
insertions / amino acids in total: 0/0 deletions / amino acids in total: 0/0

substitutions: V31, L 10, T125 115V, G16 E, K20 M, L241,S37 N, R41 K, M46 1,154V, K55R, Q61 E, |
€2V,LB3N, 172V, G73C,V8B2ZA



ret,
ret.
query
TUery

ret,
=

query

TUery

ref.
ret.
query
TUErY

ret.
ret,
TUery
TUErY

ret.
ref.
qUELY
qUery

ret.
ref.
query
query

ret.
ref.
Tuery
query

ref.
ret.
qUEery
qUELY

ref.
ret.
qUEry
qUEery

ref.
ret,
qUEery
qUEery

nt:
aa:

nt:

nt:

nt:

nt:

g &

nt:

nt:

g &

nt:

nt:

nt:

nt:

nt:

nt:

nt:

nt:

nt:

nt:

nt:

nt:

nt:

Reverse transcriptase

COCATTAGCCCTATIGAGACT GTACCAGTALAATTAAAGCCAGFAATGEATGGCC CAARL
P I 5 FIETV¥YU?PV KLET P GNTDTGTP K
P I % PFPIETVY¥Y?PV KILIETPTGHNTDTGTPFEK
CCTATTAGTCCTATIGALACT GTACCAGTAAAA TTRAAAR CCAGFAATGGATGETC CAARR,

GTTAARCAATGECCATTACAGALGAALRARTARANGC ATTAGTAGAAATTTGTACAGAG
¥E0W©P?PLTETEEKTIESE ALLTYETLIT CTE
¥EQW? LTETEEKT?EU ALTLTETLITCSE
GTTAARCAATGESCHT TGACAGAR GAAARATTA ARG ATTAAC AGAAATTTGCTC AGRA

ATGEALLAGEAAGGEALLNTTTCAMAATTGGGC CTEALLATC CATACANTACTC CAGTA
nEIEKEUW®GEKTI 3FEKETICGPEUNT EPTNTTEPV
nEIEKETUWGEKTI RTICGPFEUNT PTYNTTEPV
ATGEALLAGEAGEALLLNTTTCAMGALTTGGGC CTEALLATC CATACANTACTC CAGTA

TITGCCATAMGAARLAACH CAGTACTALAT GEAGRARL TTAGTAGATTTCAGAGAACTT
FAIZEKEKIEK?DFITETWERIETLTYTDFEREEL
FA4IZEKIEKIEK?D3FTETWERIETLTYTDTFUEEL

TTTGCCATAMGAARL LA G CAGTACTALLTGEAGRALL CTAGTAGATTTTAGAGAACTT

ARTAAGAGAACTCARGACTT CTGGEAACT TCAATTAGGALTAC CACATCCOGCAGGGTTA
N EERTOQDD F WE ¥ QL GIPHPALTEGL
NEERTOQDD F WEV¥ QL GIPHPALIGL
AATARALGCACACARGACTTCTGGEAACTTCAATTAGGALTAC CACACCCCGCAGGGTTA

ARALACRAAARATCACTAACAGTACTCEAT GTG GETFATGCATATTTTTCAGTICCCTTA
KEEEKEEK VTV LDV D &Y F & ¥V P L
K EEKEEK VYV TYL D ¥V D 4LTYF & ¥V P L
ARALACARAAARATCACTAACAGTACTAGAT GTG GETFATGCATATT TTTCAGTICCCCTA

GATGAAGACTT CAGGRAGTATACTGCATT TACCATACCTACTATAAACAATGAGACACCA
rED FREKETYTSATFTTIUP?P 33 INUNETTFE
D EDFREKYTA ATFTTI?®P3TUHNDNETTE
GATGAAGACTT CAGARAGTATACTGCGTT TACCATACCTACTACAAACALTCAGACACCA

GGEATTAGATATCAGTAC AL TGTCTTCCACAGG FAT GLALLGEATCAC CAGC AATATTC
I RKRY QY NY¥YL P OQGEWEKTGSIZ P ALITF
I R Y QY N Y L P QW KTGS3 P AL IF
GOFATTAGATATCAGTACALTGTACTTCCACAGG AT EALAGGATCAC CAGCAATATTC

CAAAGTAGCATGACAAAANTCTTAGAGCCTTTITAGAAL R CAARATCCAGACATAGTTATC
Q35 %8 M TZHKITULEU&P FEREOOQQN?P?PDDIVI
P €s M TEKTIULEU®PFEREIQWNZPDIVVI
CAATGTAGCATGACAAAANTCTTAGAGCCTTTTAGGAL R CARAATC CAGACATAGTTATC

TATCAXTACATGGATGATTTGTAT GTAGGATCT GACT TAGAAATAGGGC AGC A TAGLACA
¥froy M »DDL Y VY 3 DL ETITGDIHERT
¥o9 Yy ¥y D oL ¥Yv 6 35 DL ETIETDOQDHTE ?

TATCAXTATGT A TGATTTGTAT GTAGGATCT GACT TAGAAATAGALC AT A TA G AV A

2609
z0

2669

2729
=01

2759
0]

2849
100

2909
1z0

2969
140

3029
150

30589
150

3149
200




ref. nt:
ref. aa:
qUErY aa:
qUEry nt:
ref. nt:
ref. aa:
quUEry aa:
query nt:
ref. nt:
ref. aa:

qUEry aa:

Ld A TAGAGEAGE TEAGACAACAT CTET TEAGE TG RACT TACCACACCAGACAR AR S 3202
E I EE L R 0 H L L R W & L T T F I K K ZZ0
K I EE L R @ H L L R W  F ¥ T F D K K

ALAATAGASEAACTGAGACASCATCTGTTGAGSTEEEGATT TTACACACCAGACAALAAG

CATCAGAMNAGAACCTOCAT TCCTT TEEATGEET TATGAACT COATCOT GATAAATGEZACA 3269
H 2 K E P P F L W M & ¥ E L HF D K W T z40
H @ K E P P F L W M & ¥ E L H P D K W T

CATCAZAALGAGICTCCAT OO TT TEEATEEET TATEAACT CCATC COT A TA AATEGACA

GrACAGCCTATAGTECT ZOCAGAL AL AGACAGD TEEACTETCAATGACATACAGAAGTTA 3329
v o p I ¥ L P E K D & W T ¥ N D I 2 K L Z &0
v o P I E L P E E D 3 W T . . . . .

GTACAGTCTATAGAACT GO CAGAS A A AT AGTTEEACT . v v v v v v v e m e s

qUEry nt:
had characters removed: 0 matches in reference sequence: 47286 %
aligned amino acids: 253 matches in alignment: 84 88 %
insertions { amino acids in total: 0/0 deletions/ amino acids in tatal: osn

substitutions: P25 AP T3V 3IE T, T3S KA8R, 1136 T, 5162 C, M 184, G 196

ET200LT, L2M14F, THEY W45 E

Subtype Preadiction

‘ Subtype ‘ Probability

‘B ‘ 100.00 %4




&l aredictions below aim at precicting the in vitro resistancs phenotype. Predicting in wivo resistance or elinizal utility is notintended

Thr atazanavir (8TV) medel has FRrR PEi0RD 0 samples rerived inm atazanad-naie pat ents anly Predictinns aeF this renst reliable £ this e il samples

Phenotype Prediction

Al anbieous segamce puslivis (dae o g oged vius podcladond e resslarce sssuvialed moulalon bay bezn assared U presenl.

Dig  Cutoff

ddI

d4T

JFTC

HEERCIEE

3

H

Decision oee
clagsificationl
[confidence factor]

SV
classification®

resistalce {Tesisiance

Predicted fold-

z-gente (mmvher of standard
deviations above 1ean of diue-

Prohahility cente (lilcelilwnod of
belonging 1o the resistant

factor, RFy2 naive patienis) more subpopulation) mers
22 34 | ni1s
14 20 | .64

“hesed on G50, FleQuest Research Pry Lid

2 hazod or LIBEVML, Copyrizht () 2000, Chik-Charg Chaang end Chib-Jon Lin

POF Dot




phanoivpe pradictizon from genctype

. dzneral informstion

Falizil. Fluoy K.

Birth cate: Yoral hoad:

Sample recoivad: Sarple collzcted:

Sample 1D Predictod subtype: E

Sample type: Report date:; Sep 7, 2003
Fhysicism: Heparteo ky:

Il Swrstnniemns
{elabive 4o the reforonoc sorain HXST)

Prot=sse: w3, LI0I, TIZ5, 115, GI6C, KZOM. LZ3|, 507N, R41H M4EL, 154V,
<RI O51E, 130V, LEIN, 172V, GTAC, ViR

Fewerse ranscripizse; S2SAAP, 13V, WIET, T3S H4OR, 1357, S162C, Wigdy, E12EE,
T200IT. L21<F, T215Y, W2<5E

lll. Fhanowps predicicn

g Rasislancs 2500182 Scoied Mulslionss (%)
[Mactar G107
Z0Y a0 a7 115y 458 125T 36T
dcl 22 34 A Y
dadl 1.2 n2 21 1822 13499 385 30T
N oy el 14.4 el
ABC 33 8.2 "By 21O 30T 48R
TOF id 0 245 I5T oY 15T
MV 21 ] - 35T 3L S5T 1820 2001 1832
Cry a9 0.7 6T 3L 1367 1GEE
BEGW 125 &0 B4V T2 @ 3K 481 1K 55R 240 TIH
D TOE 133 AR 241 1AM FLN RSA T ESV
HIv 1823 144 T4 33 BV HAR FEEETE
M=y vyl rh a0 T2 S 10 A LIV EZA
TAPY AA 47 A0 HE 13 41K 125 720 28 EZA
LPY T2 14.0 540 481 024 240 101 180
ATY  [K] T8 54V 028451414 820

0 Sepmend o LIBSWNA, Copoi bl ) 2000, CHil -G gy Cl ey arms Chil-cen Lin

71 Mutstlons e ranied accarcing © et Impsson the phenofyee ored ctior . Mutatons shawn 17 red and green contriute 2 an
inorease or daoreass in resishinos, rosaociely. S'l:hm rmarctons surup bs 209% o thee bodzl soorz.




genoZpheno®

phenotype prediction from genciype
I, Interpretation

Patient: |Elirth date: Sampling date:
Current therapy: Viral load:
Zcorer)
0.0 3] 40 ] 8.0 10.0 120

FIRTIMET)

9
e T.E
- susceptinie Inizmediate - rezistant
(*Inumber of starcard deviatons above mean of dreg nalve patients. Megafive r-soores may
Indicai= hyopersusoentiniity.
Comments
NRTIsMRTI:
MMRTIs:
Pls:
Previous genctypes:

daie signature




(I wou see a blank square below, you probably need java runtime envirommnent (JEE) 1.4.2 or later. You can download it here)

Mo ofdrugs ==|- - Ma. of pills per day ==|-
MRETIs: MMRETIS: Pls:

N E B - Bl B N E
ZDv=- - MYP=- - ID= |- -
ddc=|- - DLy=|- A RTw=|- -

ddl=|- - EFv=|- - Sav=|- -
ddT=|- - FY=|- -
3Tc=[ - Reset | APy=[ -
ABC=|- - LPW=|- -
TDF=|- - Compute | ATw= |- -
Selected drug combhbinations:
Success® Redimen Fills Camment
0.47 14 LPWITa) 50000 -
0.33 ddl ABC T ddl{1y ABC{ZY LPYWrid)
0.3z ddl 3TC G ddl{Ty 3TCE Y LPYirdd)
0.3z Z0 ddl T ZOWE2 ddiTy LPYirid) -

* PREDICTED prohahility of virological success

Histogramm of all (all selected) therapies
0.05 0.1 0145 Eli2 0.25 0.3 0.35 Eli4 0.45

20 f 120

1.0 1.0

0o 4 | , I 0.0

005 01 015 02 025 03 035 04 045

Frobahbility ofvirological success over 24+ weeks
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Subtype and %t similanty to closest reference isclate [adopted from Sanford by DR
PR: B (=1.2%)
RT: B{24.1%)

Genel Differences, from Consensus B Prug Resistance Mutatians
FR |L10, T125, M8, G18E, K20M, L24], R41K, M4El, 154, KESR, G E, 182, LEaN, 172V, GTAC, VB2A L101, K200, L3241, M8l 158, GTAC, VEZA

RT |P2BAP, 12110, V3BT, T285, K4BR, K122E, |125T, S182C, M184W, G188E, T200IT, T218Y, V24EE m184W, T215Y

I-"_*F_-'LDE_{ /2008 ANERE_ 102007

NRTL  DMwatinn. |Alestbm  |op[Mwsstion | Macithe
Lm E__I-.. I Lm E:...lt

ITC IS4V Rasizaec: Emsn- Fasiananes

PI1EAY,  (Haniesd
ABC [ e T

AIT  frusy MR 0 Imisv Rasinune

T25Y, |o ..
ALLSEE naav u

o e o4q%T e syl ]
DIT  [fraisy (e T |T215Y  Besizmnc: HEV, ezl I wREARAR

T25Y, |o ..
...... DiT_EP :II'I]'E-T:'- u teraans

DDC 19:i1.720|2e [T

5' ] '=:'_'|-"|Ei'i'||_'|

MIBSY,  [ligpiged oo ISV, Lawelal Sl (Wb pone oo
DOl lroisy cocsprinili wRAARHRLR IV gsizance L G55 1 4 K24 o I

o4q%T jeb_lana mmis
FTC IS4V [Resistenca MISV  |Rasistancs I}fil-: FHerlaR, 184V W

ey | HARR i 184V, |Badentizl low: IEERihle B et 10:E

TOF  [T215Y e | Swaeptinle 5T [facel rsintama |3 e 1.4 :E i<l. s

DF SF :1:'|1' | i
= N




TDF_SP|TIL3Y

i | ‘
-"--H[I.ﬁilinl

Joored mutation= foz W mﬁ% Mlg4aw, T215Y

KRTI Comments

¢ M184V has resensitising effects on d4T. M154V is selected by 2TC.
o M184V has resensitising eflects on AZT. M184Y s selecked by 2TC.

GRADE {4/ 2008

NNE TRtEtin ﬂ |:r-.r'|¢;: . .':|[';|-:1; .J.l |:|".r'|¢R:
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EFV Coenmzmtith]a
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E'..-[-.r
noso,
12:Been [
Rl i
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Il".'L"' ATHE A ST
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Jocred mutation= for Drugsasss HHBRD.G

Finsl

2 I-Sopre SIRJRRHSE

FI

APVEPV 241, M4, Bagwernt I
54V, V1A GSS 0.3

101,
20N Intarmestists TH: a7 :E
241, M44L WL I ’-tltl':‘. {1 ..1‘.
34V, VEIA|GEE 073 L R

APV FRV_ETV

) L i "41 NI46L | Rasistant
AT ; T4V sizrans . GSS 0

el : _— L ‘41 N4EL Rasiamar 18.0:8 |7.8:
ATV.RTV ; it 850 £>10) (3.0




EI{I:
M

4L

W ELA,

ﬁ:,
S|

: fis4v,
5Q1 s

DO,

241, M46L, Biasiatant 205 75
4V, IV, G35 p5B (P33

NEV . e e

’:'-:I-;EI'!-:' |I:~.‘| ¥, ,:'-:I-FEI-!-:'
e r\.
e,

-

[VE1A VEIA

E2 kA

Inrmariats ¢ 12.5:8 |88
EHH P45 |

s
L I

00,
[L54v,

BTV —— 241, 48T, Rasizsnt 125 |39:0
LRI ene Bassianes 34V, 162V, G55 { ST T
ey

4w

e
ol ¥

SQV 5P

IL10T,

et
_L:

| 45T
il S ST

41K,
L20M

34V,
[20M

5' ] ';!'.'.a'.!'|'ﬁ|.'.
G55 1.5

TV

Jeored mutation= for [ lgme 27 - TI10I, IL15W, &l




=L | Combination analysis
<

Combinations o _ Final Rating
Mutation List Algorithm Result ADS |SIR

ITC+ABCHAZT+TIDF T215Y, M41L Potential complete HAART 3

ABC+3TC M41L, T215Y Reduced activity expected 1

ABC+ITC+AZT M4IL, T215Y Reduced activity expected 1.5

AITHITC M41L, T215Y Feduced actvity expected |

TDF+3TC M41L, T215Y Reduced activity expected 1.5

TDF+FTC T215Y, M4IL Additional active drug needed 2

TDEF+FTC+ALT M41L, T215Y Reduced activity expected 1.5

IEI‘_'D:td. mutations for Drugclass Combinations : M411, T215Y




Rega- GSS

O GSS = Genotypic Susceptibility Scores

GSS Direncli Orta derece R Duyarli
NRTI O 0.5 1
NNRTI 8] 0.25 1
Etravirin 0 0.5 1
Pl 0 0.5 1
Pl/r 0 0.75 1.5
El 8] 0.25 1




Kombine tedavilerde hedef GSS

Klinik durum Hedef GSS
O Tedavi gormemis; fakat direncli
susla infeksiyona dair ipuclari var > 3.5

O Tedavi gormus ya da gérmemisler > 3
o Tedavi gormus ve ilac secenegi
Kisith olan hastalar > 2




MinOr populasyonlarin saptanmasi
Icin duyarli genotipik yontemler

O Real-time PCR
O Massive parallel sequencing




Diger direnc testleri

ittt efiito fiffo

Flzyon inhibitord

Koreseptor antagonistleri

Integraz inhibitorleri

Viral fithes ve replikasyon kapasitesi
Asirl abakavir duyarhhgi




INI ved CRA direnc tesleri

O CRA icin CCR5 ya da CXCR4 reseptor
tropsimi

a V3 loop analizi: A316 ve | 323

Trofile fenotipik gestrvesgenotipik test

o Integraz geninde T66, E92, 0148, N
155 ve Y143 poizsyonlarindaki
degisimler
Genotipik ve fenotipik testler
(Monogram)




FUzyon Inhibitoru

O Gp4l 36-38; 40-45. amino asit
mutasyonlari




