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HTLV: Introduction

* First Retrovirus described in humans

* HTLV-1, HTLV-2, HTLV-3, HTLV-4

* Transmission T s
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*Prevalence

(A.Gessain and O.Cassar - 2012)
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HTLV: clinical presentation

*Asymptomatic infection

* 1-5% disease
* HAM/TSP
* ATL
* Other clinical presentation

HAM/TSP

Chronic progressive incapaci
neurologic disease

There is no
treatment

HAM/TSP patient
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HTLV morphology

Icosahedral
capsid

Verdonck et al., 2007
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HTLV replication cycle

. Infectious virus

l Envelope receptor binding

Maturation
Virus

Current Opinion in Virology

Clonal exp
Infecte

Lairmore et al., 2012




2" |nternational Conference on

HIV/AIDS, STDs, & STIs

Qctober 27-29, 2014 Las Vegas, USA

HTLV proviral genome

5 3
—LIR _ R
- u3 |R|uUs ! S il Eny X U3 |R|us|

Currer et al. Front. Microbiol., 30 November 2012 | doi:
10.3389/fmicb.2012.00406
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Molecular analysis in HTLV
Infection

» Diagnosis

»Prognosis

» Epidemiology

» Pathogenesis
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Diagnosis

WHO
Castro-Costa (2006)

(OSAME, 1990)

e HAM/TSP Classical e HAM/TSP Classical
symptoms symptoms
e Abs in blood and CSF e Abs in blood and CSF

or PCR positive

Abs detection:
ELISA: screening test

WB: Confirmatory and typing test
Indeterminate WB




Detection of proviral DNA

**Recent infection

+*Passive transfer of Abs
*Indeterminate WB

**Abs in blood and not in CSF in symptomatic patients (HAM/TSP)

*»*ldentification of HTLV types and subtypes
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Human T-lymphotropic virus type 2 subtype b in a patient
with chronic neurological disorder

Carolina Rosadas - Ana C. P. Vicente «+ Louise Zanella -
Mauro J. Cabral-Castro « José M. Peralta -
Marzia Puccioni-Sohler
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Nucleotide identity

HTLV-2 LTR and Tax region nucleotide identity in percentage between the patient isolate and differents HTLV
prototypes

Prototypes (% similarity )

NRA MoT Kayapo ATK1

Versus patient isolate
. (HTLV-2b)  (HTLV-2a) (HTLV-2¢) (HTLV-1)

LTR region 99% 93% 95% 81%

Tax gene 99% 96% 97% 77%
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TaxHAM-RJ
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Prognosis

Determination of proviral load in PBMCs
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Journal of Mediecal Virology 84:664-671 (2012)
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P '
Table 2 Mean = SD of PBMC and CSF of 17 HAM patients

Determination of proviral load in CSF  Group 1 in comparison with 18 nan-HAM patients (Group I

HAM/TSF  Non-HAM/TSP

A {Group I}, {Group II)
3 60004 n = 17 n=18 p Value
E ?:; 9+5 =< 0.005
B
2
3 £ 19+5 =0.005
g3
o3
d i o cells: HAM/TSP =
PBMCs CSFeells PBMCs  CSF cells human T lymphutmpac virus type I {H’I‘LV I}—associated
. g . ! elopathy/tropical spastic paraparesis.
Patients with Asymptomatic carriers myelopathyi P pas P P
HAM/TSP
e B
‘-é 10.04 —_—
E 200
=2
3 7 180 . Rty
g 160 e
S 5.04 i 140 . L -
% g 1 -
=%} -
% 25 S L0 .
o
# CEETY T L ]
% 0.0 r - T : Y o
Patients with Asymptomatic carriers = & T * *
HAM/TSP 40 . » *
20 * r,= 054 p =00625n =17
Figure 1. Human T lymphotrapic virus type | (HTLV-I) proviral load in ¢

peripheral blood mononuclear cells (PBMCs) and cerebrospinal fluid (CSF) © 10 20 30 40 50 €0 70 80 80 100 110 120
cells from patients with HTLV-l-associated myelopathy/tropical spastic
paraparesis (HAM/TSP) and from asymptomatic carriers (4) and CSF cell:
PBMC HTLV-I proviral load ratio (B). Horizontal bars, Median and 10th,

25th, 75th, and 90th percentiles. M. Puccioni-Sohler, MD, PhD; Y. Yamano, MD, PhD; M. Rios, PhD; S.M.F. Carvalho, PhD;
C.C.F. Vasconcelos, MD; R. Papais-Alvarenga, MD, PhD; and S. Jacobson, PhD

VL in PBMC (100 cells)

JID 2005:191 (1 June) « Lezin et al. NEUROLOGY 2007;68:206-213
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Journal of Virological Methods 193 (2013) 536=541

Contents lists available at Scienceliract

Journal of Virological Methods Mlethos

ELSEVIER journal homepage: www.elsevier.com/locate/jviromet

Validation of a quantitative real-time PCR assay for HTLV-1 proviral @Cmm
load in peripheral blood mononuclear cells

Carolina Rosadas®*, Mauro Jorge Cabral-Castro®", Ana Carolina Paulo Vicenter©,
José Mauro Peralta”, Marzia Puccioni-Sohler®*
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Validation of gPCR for HTLV-1 proviral
load iIn PBMCs

Actin 100ng DNA
Actin-F CACATCGTGCCCATCTACGA
Actin-R CTCAGTGAGGATCTTCATGAGGTAGT
Probe FAM-ATGCCCTCCCCCATGCCATCCTGCGT-TAMRA Standard curve
ey o
TARL-2 DNA
Tax-F ACAAAGTTAACCATGCTTATTATCAGC
Tax-R ACACGTAGACTGGGTATCCGAA
Probe FAM-TTCCCAGGGTTTGGACAGAGTCTTCT-TAMRA

Number of HTLV-I (pX) copies/100 cels = (number
of copies of pX)/(number of copies of B-actin/2) x
100 (Nagai et al., 1998)
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Validation of gPCR for HTLV-1 proviral
load iIn PBMCs

o Sensibility and specificity

o Limit of detection

° Intra- and inter-assay variability
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Negative samples (ELISA):

* Not amplify pX gene

* Amplification of actin
Figure

€. Rosadas et al. f journal of Virolagicn! Methods 193 (2013) 536-541
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Validation of gPCR for HTLV-1 proviral
load iIn PBMCs

o Limit of detection: 1 copy/rxn.
> qPCR efficiency, slope and r?: 98,58%, -3,298 e 0,993
respectively.

C. Rosadas et al. / Journal of Virological Methods 193 (2013) 536-541

Amplification Plot

10
1

0.1 Al
g 001
0.001
00001
0,00001

O000T ™22 & o W % 5 % % DDk eE e RN » N ea
Cycle

Fig. 4. Amplification plot of the sample containing one copy of pX gene from HTLV-1.
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Validation of gPCR for HTLV-1 proviral
load iIn PBMCs

Table 2
Reproducibility experiments: intra- and inter-assay reproducibility of TARL-2 cells DNA standard dilutions analyzed in triplicate on four different assays.
CT Mean Intra-assay variability Inter-assay
Experiment 1 Experiment 2 Experiment 3 Experiment 4
SD (%) SD ov(x) sD (%) SO (%)
pX
50,000 227 0.1 06 a1 03 0.1 03 0 0.1 1.5
50,00 260 0 02 ot 02 0.1 03 ol 04 1.5
500 295 0.1 04 (18] 02 0 0 ol 05 1.2
50 330 02 06 02 06 0 0 02 0.7 0.7
5 363 06 17 a1 03 0.1 02 as [22] 21
Beactin
66,600 234 0 0.1 0 02 0 0 0 02 22
13,320 243 0.1 05 (18] 05 0.1 03 (18] 06 2.2
2664 250 02 09 02 06 0.1 04 02 07 19
532 256 0.1 05 (18] 04 0.1 02 (18] 03 1.8
1066 268 0.1 04 (18] 03 0.1 02 (18] 03 20

€. Rosadas et al. { journal of Viralogical Methods 193 (2013) 536-541
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Inter-assay: CV = 2%

C. Rosadas et al. / Journal of Virological Methods 193 (2013) 536-541 539
pX Actin
a " Anmpification it b Anmpifcation Pict
e (X} /-—————
1 >
. o 1 . _— om
Experiment 1. /
e Mg Vo 4 - e OO0
Samesample | ., . 3
. . '\ 0,0001 /
15 times osor o /
0.00001 ! 0.00001
e T E E R E E R Y e P
Cycle Cycle
& AmpiScation Pt Amgifcation Pt
o
. \ o —
Experiment 2. b / oo 4
Same sample /
X ol 0008
15 times § oson IR 7 § \f/\\
' e iy, 00001
o000t ,
0.00001 s
0000001 - - 0.000C0Y
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Validation of gPCR for HTLV-1 proviral
load iIn PBMCs

The assay can reliably quantify HTLV-1 proviral load.

PVL of patients (mean + SD = 36.3 + 40.2; SE: 9.5) was higher than in the
non-HAM/TSP group (mean = SD = 6.9 + 8.8; SE: 2.9;p < 0.005).
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Epidemiology

Subtypes

Associated with
geographic distribution

No association with
clinical progression

. Transcontinental Subgroup Sebiypel
4 Subtype C
@ Japanese Subgroup Cosmopolitan 0 STLV-1 Transmission
O West African Subgroup Subtype A @ SahiypeD NP 1] from Non-Human
. Subtype E Primates to Humans
. North African Subgroup ® Subtype F
ubtype
. Subtype G

Gessain & Mahieux, 2012



Epidemiology

HTLV-1 subtypes in Rio de Janeiro, Brazil
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Pathogenesis

pl2 513 ) p8

l Cleavage Sites
10 m E 0] 50 0 7 80 %

MLFRLLSPLSPLALTALLLFLLSPGDVSGLLLRPPPAPCLLLFLPFQILSNLLFLLFLPLFFSLSLLLSPSLPITMRFPARWRFLPWRAPSQPAAAFLF
] ————————————— |

~
Y £ B

ER Retention/ SH3 ™1 SH3 ™2 SH3 Adaptin SH3
el LZ Lz Calcineurin/

G29 9 S | Calreticulin

Immune evasion of HTLV-1 infected cells
* U MHCI expression
T pl2 « ICAMI e ICAMII

Infected T-cell proliferation:

 PSTAT alctlvatlc?n, Bind to IL-2

| /I\ cytop a§m§t|c _ promoter, T IL-2
calcium—-> activation expression
of NFAT

—




Important remarks

**Importance of HTLV-1 screening

**Molecular assays can be used for different purposes in
HTLV infection

***Prior validation is essential before the implementation in
laboratorial routine
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