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Abstract To analyze humoral cross-reactivity to V3
peptides from subtype B and BF recombinant forms,
plasma samples from 50 HIV-l-infected patients were
characterized by sequencing fragments of the env and pol
genes. An in-house EIA was performed using peptides
corresponding to the 15 central amino acids of the V3 loop
of gp120 from subtypes B (MN, SF2) and F1 and a con-
sensus peptide from Argentinean BF recombinants. No
differences were found with respect to the infecting sub-
type, but significant differences were found among the
peptides. Reactivity was higher against the MN and BF
peptides in both groups infected with subtype B (n = 28)
and BF (n = 22) recombinants than against subtype F1 and
SF2 peptides.

HIV-1 is divided into three groups: M, N and O. The M
group has the highest distribution, and at least nine sub-
types have been identified [1], as well as many other cir-
culating recombinant forms containing sequences of two or
more different HIV-1 subtypes [1-3].

The presence of BF recombinants was detected in
Argentina already in the 1990s [4-6]. Later, the predomi-
nance of BF recombinants in the heterosexual population
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as well as in injecting drug users (IDUs) and of subtype B
in men who have sex with men (MSM) was described
[7-9]. Because of this complex pattern of HIV subtype
distribution in Argentina, it is important to study the cross-
reactivity of antibodies to subtype B and BF recombinants
[10].

Neutralizing antibodies are crucial in preventing viral
infections. Less clear is their role in the containment of
viral replication in infected individuals. However, evi-
dence is accumulating that neutralizing antibodies may
prevent or delay progression to AIDS [11]. Many neu-
tralizing epitopes have been described in the envelope
glycoproteins gpl120 and gp4l. The third hypervariable
(V3) loop of the HIV-1 envelope glycoprotein gp120 has
been recognized as one of the most important epitopes,
since it is partially exposed during various stages of the
disease. It is also immunogenic in essentially all
HIV-infected subjects and capable of inducing antibodies
able to neutralize a broad array of primary isolates [12].
Therefore, V3 peptides were selected here as a prior study
to neutralizing capacity.

The aim of this study was to analyze the cross-reactivity
against V3 peptides among samples from Argentinean
patients infected with subtype B or BF recombinants of
HIV strains.

Informed consent was obtained, and blood samples were
collected from 50 HIV-infected patients. The median age
was 36 (1-63) years, and 67% were male. All of the
patients were undergoing antiretroviral treatment with vi-
rological failure. CD4 T cell count was available for 42
patients (84%) at the time of sampling. The median CD4 T
cell count was 280 T cells/mm® (range 91-930). Four
patients had fewer than 200 CD4 T cells/mm>. None of
them showed signs of any opportunistic infection at the
time of the study.
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Partial sequences of pol and env (C2C3) genes were
analyzed. Plasma samples were grouped according to their
env sequences. A partial HIV pol gene fragment containing
the RT and protease region and the C2C3 env region were
amplified by RT-PCR. RNA was extracted using a Qiagen
Viral RNA Kit (Valencia, CA, USA). The outer primers for
the pol fragment were RT3474R (5" GAATCTCTCTGTT
TTCTGCCAGTTC) and PROSF (5" AGAAATTGCAGG
GCCCCTAGGAA), and the inner primers were PRORT
(5" TTTCCCCACTAACTTCTGTATGTCATTGACA 3')
and PRORT (5 AGANCAGAGCCAACAGCCCCACCA
3’). The outer primers for the env fragment were ED5 (5
ATGGGATCAAAGCCTAAAGCCATGTG 3') and ED12
(5" AGTGCTTCCTGCTGCTCCCAAGAACCCAAG 3'),
and the inner primers were ES7 (5’ tgtaaaacgacggccagt
CTGTTAAATGGCAGTCTAGC 3’) and ES8 (5 cagga
aacagctatgaccCACTTCTCCAATTGTCCCTCA 3').

For direct sequencing, these PCR products were ana-
lyzed in an automated DNA sequencer (ABI 3100, Applied
Biosystems). All sequences were assembled using the Se-
quencher software (Genecodes Inc., Ann Arbor, MI, USA).
Sequence alignment and comparison of nucleotide
sequences were performed using CLUSTAL X. Pairwise
evolutionary distances were estimated (DNADIST, PHY-
LIP) using the Kimura two-parameter method (ts/tv = 2).
Phylogenetic analysis was then conducted using the
neighbor-joining (NJ) method (MEGA4). The reliability of
the groups was evaluated by performing 1,000 bootstrap
replicates. Sequences were aligned with reference
sequences from the Los Alamos HIV sequence database

Table 1 Developed V3 BF

and Argentine sequences, including sequences from the
same geographical region. Analysis of recombinant forms
was done with Simplot and Bootscannig in Simplot version
2.5. Molecular characterization of env was performed to
classify the samples as subtype B or BF recombinant.

Synthetic peptides of 15 amino acids from the central
part of the V3 loop were used for the analysis. The peptides
corresponded to subtype B (MN and SF2 strains), subtype
F (provided by the NIH, USA) and a BF peptide con-
structed according to the amino acid sequences of samples
from our laboratory (Table 1): MN peptide sequence,
KRIHIGPGRAFYTTK; SF2 peptide sequence, KSIYIGP
GRAFHTTG; F1 peptide sequence, KSIHLGPGQAFY
ATG; developed BF peptide sequence, RKSIQIGPG
RAFYAT (synthesized by Eurogentec SA, Herstal,
Belgium). Consensus amino acid sequences were obtained
from the Los Alamos GenBank database (Available at
http://www.hiv.lanl.gov/cgibin/CONSENSUS_DOWNLOAD/
ConsensusDownloader.cgi).

An in-house EIA was performed. Multiple plasma
dilutions and peptide concentrations were evaluated to
optimize the assay. Finally, peptides were used at a con-
centration of 1 pg/ml in a 0.1 M carbonate/bicarbonate
buffer and attached to Polysorp plates (NUNC). Plasma
samples were used at a dilution of 1:200 in PBS with 3%
(m/v) powdered milk. A commercial anti-IgG labeled using
a peroxidase kit (Dakopatts, Sweden) was used in a dilution
of 1:2,000. Plates were read using a spectrophotometer
with a 492-nm filter. Reactivities were expressed as log 10
of the absorbances.

peptide, and aminoacid Sample Amino acid sequence Accession no.
::33%22;2 L?;e]?iFfor the 1 CTRPNNNTRKSIRIGPGQTFYATGEI IGNIRKAHC AY037283
construction 2 CTRPNNNTRKSIQLGPGRAFYATGEIIGDIRKAHC AY037281
3 CTRPNNNTRKSIQLGPGRAFYATGDIIGDIRKAHC AF385936
4 CTRPNNNTRKSIQLGPGRAFYTTGNIIGNIRKAHC AY037271
5 CTRPSNNTRKSTIQIGPGRAFYTTGDIIGDIRKAHC AY037280
6 CTRPSNNTRKGIQMGWGRAFYTTKDI IGDIRQAHC AY037267
7 CTRPSNNTRKSTHIGPGRAFYTTGKIIGDIRQAHC AY037276
8 CTRPNNNTRTSIRIGPGQAFYATGDIIGDIRKAHC AY037278
9 CTRPNNNTRTSIQIGPGRAFYATGDIIRDIRQAHC AY037273
10 CERPNNNTRKSINIGPGRAFYATGDIIGDIRQAHC AY037275
11 CKRPNNNTRKSTIHIGPGRAFYATGDIIGDIRQAHC AY037277
12 CTRPNNNTRKSITIGPGRAFYATGAIIGNIRKAHC AY037272
13 CTRPNNNTRKGIHIGPGRAFYATGEIIGDIRRAHC AY037266
Peptide designed: RKSIQIGPGRAFYAT?
4 Capital letter: amino acid
present in more than 50% of F1 consensus RKSTHLGPGQAFYAT
samples. Lower-case letters: B consensus RKSTHIGPGRAFYTT

amino acid present in less than
50% of samples
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Fig. 1 Phylogenetic tree of the HIV-1 env region of the sequences p

analyzed and HIV-1 reference sequences. The tree was constructed by
the neighbor-joining method using Kimura two-parameter model
(ts/tv = 2/1). Bootstrap values (1,000 resamples) greater than 50 and
the scale are indicated on the tree

An ANOVA test was used to compare reactivities. Data
were analyzed using Statistix software.

A consensus BF peptide was developed according to the
amino acid sequences of 13 characterized samples from
Argentinean patients infected with BF recombinants. The
amino acid sequence of the consensus BF peptide was
RKSIqIGPGRAFYAT. Capital letters represent amino
acids that are present in more than 50% of the samples, and
lower-case letters represent the most frequent amino acids,
although the latter were present in less than 50% of the
samples studied (Table 1). The peptide that was designed
differed by three amino acids from the F1 consensus
sequence, by two from the B consensus sequence, by three
from the SF2 peptide, and by three from the MN peptide.
Only one amino acid difference was found with respect to
the CRF_012 BF recombinant consensus at position 5 (Q
instead of H). According to env sequences, samples from
28 patients (median age 41 years, 86% male) were char-
acterized as subtype B, and samples from 22 patients
(median age 34 years, 56% male) were characterized as BF
recombinants (Fig. 1). The differences in median age are
due to the inclusion of 5 infants among the BF patients, and
the differences in gender are due to the predominance of
subtype B in MSM, and BF in the heterosexual and IDU
populations. Four samples (14.30%) characterized as B in
env were BF recombinants in pol. Three samples (13.63%)
characterized as BF in env were subtype B in pol.

The reactivity of plasma samples from patients infected
with subtype B or BF recombinants against different pep-
tides and a comparison of reactivities according to the
infecting subtype are shown in Table 2. A pool of serum
samples with high reactivity was used as a positive control,
and seronegative samples were used as negative controls.
No differences in reactivity against MN, BF, F and SF2
peptides were found between the groups of samples. The
reactivity of samples with discordant subtypes between pol
and env was comparable with those corresponding to the
same env group. The reactivity of samples from pediatric
patients was comparable with the reactivity of samples
from adult patients. A comparison of the reactivities of the
peptides is shown in Table 3. Both groups of samples
showed a stronger response against the MN and BF pep-
tides. The reactivity against the MN peptide was signifi-
cantly higher than against the F and SF2 peptides.
Regarding the BF peptide, significant differences were
found only against SF2. No differences in reactivity were
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Table 2 Reactivity of serum samples from 50 HIV-infected patients with V3 peptides and comparison with the infecting subtype

Plasma samples Peptide

MN BF F SF2
Patients infected with subtype B virus (n = 28) 2.26 2.03 1.85 1.84
Patients infected with recombinant BF virus (n = 22) 2.16 1.99 1.88 1.81

p > 0.05 p > 0.05 p>0.05 p > 0.05

Table 3 Reactivity of serum samples from 50 HIV-infected patients
with V3 peptides

Peptide Reactivity Peptide Reactivity p
MN 221 BF 2.01 0.197
F 1.86 0.000
SF2 1.82 0.000
BF 2.01 MN 221 0.197
F 1.86 0.093
SF2 1.82 0.008
F 1.86 MN 2.21 0.000
BF 2.01 0.093
SF2 1.82 0.256
SF2 1.82 MN 2.21 0.000
BF 2.01 0.008
F 1.86 0.256

Peptides correspond to 15 central amino acids of the V3 loop of
2p120 of subtypes B (MN, SF2), F1 and a consensus BF recombinant
peptide. Reactivity is expressed as log 10 of the average of the
absorbance values. An ANOVA test was used to compare reactivity

found between MN and BF, or between the F and SF2
peptides. Twenty-two out of 28 (78.57%) samples from
patients infected with subtype B viruses reacted more
strongly with the MN peptide. On the other hand, in the
group of samples from patients infected with BF recom-
binants, only 6 out of 22 (27.27%) reacted more strongly
with the BF peptide. Among the 50 samples studied, 3 of
them demonstrated extremely high and comparable reac-
tivity against MN and BF, but not against SF2 or F. Other
three samples demonstrated high and comparable reactivity
against the four peptides studied. Among these six samples,
two exhibited an amino acid deletion at position 25 of the
V3 loop; one sample exhibited a GGG amino acid
sequence in the central position of the V3 loop, and the
other three samples did not exhibit any particular charac-
teristics. For the rest of the samples, the only particular
characteristic was an APG amino acid sequence instead of
GPG in the central position of the V3 loop for seven
samples. These changes in amino acid sequences had no
impact on cross-reactivity.

The coexistence of subtype B and BF recombinants is
clearly established in South America, and subtype F is also

@ Springer

found in Brazil [2, 4-6, 8, 13, 14]. Variants of non-B
subtypes have slowly been introduced into the HIV-1
epidemic in other Western Countries [15]. Moreover, cases
of infection with BF recombinants have also been descri-
bed in Europe [16].

Even though subtype B and BF recombinants are closely
related, case reports of patients who are coinfected with
both subtype B and BF recombinants have been described
(Andreani et al., unpublished data), which may represent a
failure in heterotypic immunity. Although several neutral-
izing domains of HIV have been described in gp120 and
gp41, the V3 loop remains one of the most important [12].
Some monoclonal antibodies, such as M ab 2219, have been
reported to cross-react with the V3 loop of several different
subtypes, including subtypes B, A and F [17, 18]. In our
study, the MN peptide was used to evaluate the response
against subtype B. This work showed that both groups of
patients produced especially strong immune responses to
this peptide. However, the response against BF peptide was
similar. Other studies have also shown stronger responses
against the subtype B amino acid sequences and broader
neutralizing antibody production [19].

Studies of the reactivity of samples against V3 peptides
have been performed previously in Argentina, showing
higher reactivity against the MN peptide. However, the
samples were not characterized according to the predomi-
nant subtype [20]. In samples separated according to their
env sequences, comparable results were obtained, such as a
higher response against MN in both groups of patients.

Glycosylation at specific sites on gp120 is believed to
play an important role in virus-neutralizing epitopes [21,
22], but this topic was not investigated in this paper, since
an assay using peptides of 15 amino acids in length was
developed.

Because of their importance in HIV-1 neutralization,
HIV vaccine candidates using different V3 loop approaches
are continuously being developed and studied [23, 24].
Current data support the hypothesis that the V3 region of
gpl20 can induce broadly reactive, cross-neutralizing
antibodies and, as such, they should constitute a prominent
target for a immune response induced by an HIV vaccine
[12, 25]. In a recently published clinical trial, a gp120-
based vaccine candidate was associated with a reduced risk
of HIV infection in a community-based population [26].
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Our results suggest that subtype B sequences may be
included in the development of a potential vaccine candi-
date for the region. Because of the subtle differences
observed in this study, it still needs to be studied whether
BF sequences also need to be considered. Six out of 50 of
our samples exhibited high and comparable reactivity
against both MN and BF peptides. In addition, three of
them also reacted broadly against F and SF2 peptides. An
in-depth study of these sequences could be useful for
identifying candidates for the development of a local
vaccine in South America. Overall reactivity against the F1
peptide was weak. Although subtype F is rare in Argentina,
it has been reported much more frequently in Brazil, and
genetic differences among subtypes may be on the increase
[24]. To the best of our knowledge, this is the first study
that compares cross-reactivity against subtypes and
recombinant forms. Further studies need to be conducted
on the V3 loop and other important neutralizing domains
within gp120 and gp41, among related subtypes, especially
BF recombinants and subtype F, and with different strains
within the same subtype in this area of the world.

Acknowledgments Peptides (MN, SF2, F) were obtained through
the AIDS Research and Reference Reagent Program, AIDS Program,
NIAID, NIH: HIV-1V3 peptides were obtained from the Division of
AIDS, NIAID. This work was supported by grants to L.M.P. from the
University of Buenos Aires (M043) and the National Agency for
Promotion of Science and Technology (PICT 2007-1021).

References

1. McCutchan FE (2000) Understanding the genetic diversity of
HIV-1. AIDS 14(Suppl 3):S31-S44

2. Sabino EC, Shpaer EG, Morgado MG, Korber BT, Diaz RS et al
(1994) Identification of human immunodeficiency virus type 1
envelope genes recombinant between subtypes B and F in two
epidemiologically linked individuals from Brazil. J Virol
68:6340-6346

3. Carr JK, Salminen MO, Koch C, Gotte D, Artenstein AW et al
(1996) Full-length sequence and mosaic structure of a human
immunodeficiency virus type 1 isolate from Thailand. J Virol
70:5935-5943

4. Marquina S, Leitner T, Rabinovich RD, Benetucci J, Libonatti O
et al (1996) Coexistence of subtypes B, F, and as B/F env
recombinant of HIV type 1 in Buenos Aires Argentina. AIDS Res
Hum Retroviruses 12:1651-1654

5. Fernandez-Medina D, Jansson M, Rabinovich RD, Libonatti O,
Wigzell H (1999) Identification of human immunodeficiency
virus type 1 subtypes B and F B/F recombinant and dual infection
with these subtypes in Argentina. Scand J Infect Dis 31:235-242

6. Comez Carrillo M, Salomon H, Pando MA, Kijak G, Avila MM
(2001) Distribution of subtypes and recombinant of HIV. Situa-
tion in Argentina. Medicina (B Aires) 61:881-889

7. Carr JK, Avila M, Gomez Carrillo M, Salomon H, Hierholzer J
et al (2001) Diverse BF recombinants have spread widely since
the introduction of HIV-1 into South America. AIDS 15:F41-F47

8. Avila MM, Pando MA, Carrion G, Peralta LM, Salomon H et al
(2002) Two HIV-1 epidemics in Argentina: different genetic

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

subtypes associated with different risk groups. J Acquir Immune
Defic Syndr 29:422-426

. Gomez Carrillo M, Avila M, Hierholzer J, Pando M, Martinez PL

et al (2002) Mother-to-child HIV type 1 transmission in Argen-
tina: BF recombinants have predominated in infected children
since the mid-1980s. AIDS Res Hum Retroviruses 18:477-483
Turk G, Gherardi MM, Laufer N, Saracco M, Luzzi R et al (2008)
Magnitude, breadth, and functional profile of T-cell responses
during human immunodeficiency virus primary infection with B
and BF viral variants. J Virol 82:2853-2866

Humbert M, Dietrich U (2006) The role of neutralizing antibodies
in HIV infection. AIDS Rev 8:51-59

Zolla-Pazner S (2005) Improving on nature: focusing the immune
response on the V3 loop. Hum Antibodies 14:69-72

Teixeira SL, Bastos FI, Telles PR, Hacker MA, Brigido LF et al
(2004) HIV-1 infection among injection and ex-injection drug
users from Rio de Janeiro, Brazil: prevalence, estimated inci-
dence and genetic diversity. J Clin Virol 31:221-226
Eyer-Silva WA, Couto-Fernandez JC, Morgado MG (2007)
Molecular epidemiology of HIV type 1 in inner Rio De Janeiro
State, Brazil. AIDS Res Hum Retroviruses 23:303-308
Buonaguro L, Tagliamonte M, Tornesello M, Buonaguro FM
(2007) Evolution of the HIV-1 V3 region in the Italian epidemic.
New Microbiol 30:1-11

Sierra M, Thomson MM, Rios M, Casado G, Castro RO et al
(2005) The analysis of near full-length genome sequences of
human immunodeficiency virus type 1 BF intersubtype recom-
binant viruses from Chile, Venezuela and Spain reveals their
relationship to diverse lineages of recombinant viruses related to
CRF12_BF. Infect Genet Evol 5:209-217

Stanfield RL, Gorny MK, Zolla-Pazner S, Wilson IA (2006)
Crystal structures of human immunodeficiency virus type 1 (HIV-1)
neutralizing antibody 2219 in complex with three different V3
peptides reveal a new binding mode for HIV-1 cross-reactivity.
J Virol 80:6093-6105

Cardozo T, Swetnam J, Pinter A, Krachmarov C, Nadas A et al
(2009) Worldwide distribution of HIV type 1 epitopes recognized
by human anti-V3 monoclonal antibodies. AIDS Res Hum Ret-
roviruses 25:441-450

Krachmarov C, Pinter A, Honnen WJ, Gorny MK, Nyambi PN
et al (2005) Antibodies that are cross-reactive for human
immunodeficiency virus type 1 clade a and clade B V3 domains
are common in patient sera from Cameroon, but their neutral-
ization activity is usually restricted by epitope masking. J Virol
79:780-790

Pampuro SE, Calarota SA, Marquina SA, Rabinovich RD,
Libonatti OV (1996) Reactivity of Argentine serum samples
against synthetic V3-based HIV-1 peptides. J Acquir Immune
Defic Syndr Hum Retrovirol 12:527-528

Koch M, Pancera M, Kwong PD, Kolchinsky P, Grundner C et al
(2003) Structure-based, targeted deglycosylation of HIV-1 gp120
and effects on neutralization sensitivity and antibody recognition.
Virology 313:387—400

Teeraputon S, Louisirirojchanakul S, Auewarakul P (2005)
N-linked glycosylation in C2 region of HIV-1 envelope reduces
sensitivity to neutralizing antibodies. Viral Immunol 18:343-353
Schilling R, Heil A, Langner K, Pohlmeyer K, Larsen M et al
(2006) A multivalent HIV-vaccine: development of a plasmid
DNA for the expression of HIV envelope glycoproteins with
hypervariable V3-loop domains. Vaccine 24:4648-4650

Vaine M, Wang S, Crooks ET, Jiang P, Montefiori DC et al
(2008) Improved induction of antibodies against key neutralizing
epitopes by human immunodeficiency virus type 1 gp120 DNA
prime-protein boost vaccination compared to gp120 protein-only
vaccination. J Virol 82:7369-7378

@ Springer



2034 J. Ambrosioni et al.

25. Eda Y, Takizawa M, Murakami T, Maeda H, Kimachi K et al 26. Rerks-Ngarm S, Pitisuttithum P, Nitayaphan S, Kaewkungwal J,

(2006) Sequential immunization with V3 peptides from primary Chiu J et al (2009) Vaccination with ALVAC and AIDSVAX
human immunodeficiency virus type 1 produces cross-neutraliz- to prevent HIV-1 infection in Thailand. N Engl J Med
ing antibodies against primary isolates with a matching narrow- 361:2209-2220

neutralization sequence motif. J Virol 80:5552-5562

@ Springer



	Comparative reactivity of serum samples from Argentinean HIV-infected patients with V3 peptides from subtype B or BF recombinants
	Abstract
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


