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Abstract

A reverse transcriptase loop-mediated isothermal amplification (RT-LAMP) assay was rapidly used to detect serotype
Asia 1 of foot-and-mouth disease virus (FMDV) within 45 min at 61°C. All FMDV serotype Asia 1 reference strains
were positive by RT-LAMP, while other viruses such as FMDV serotypes O, C, A and classical swine fever virus,
swine vesicular disease virus, porcine reproductive and respiratory syndrome virus and Japanese encephalitis virus
remained negative. Furthermore, FMDV sreotype Asia 1 positive samples were able to detect by RT-LAMP assay.
This RT-LAMP assay may be suitable particularly for diagnosis of FMDV serotype Asia 1 infection in field stations.
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Article Outline
Foot-and-mouth disease virus (FMDV) is a member of the
genus Aphthovirus of the family Picornaviridae, which is
divided into seven serotypes with no cross-protection con-
ferred among the serotypes [1]. FMDV serotypes O, A, C
are widely distributed worldwide, whereas FMDV sero-
types SAT 1, SAT 2, SAT 3 are normally restricted to
Africa and FMDV serotype Asia 1 to Asia [2,3]. Due to the
aggressive nature of foot-and-mouth disease (FMD), out-
breaks usually result in severe economic losses and impact
on both national and international trade within the live-
stock and animal products [4-6]. Rapid and accurate diag-
nosis of any suspected FMD cases is of utmost urgency to
control this veterinary infection given the extreme conta-
giousness of the causative virus.
Conventional laboratory diagnosis of FMD was made by

enzyme-linked immunosorbent assay (ELISA) detection of
specific viral antigens and by observation of cytopatho-
genic effects in cell culture [4,7-9]. Alternatively, conven-
tional reverse transcriptase polymerase chain reaction

(RT-PCR) [5,10-14] and real-time RT-PCR [6,15-18] were
developed to complement primary diagnostic techniques
for the FMDV infection. These assays were time-consum-
ing and laborious, which required centralized laboratory
facilities and clinical specimen submissions, resulted in the
delay of FMDV diagnosis. Given these problems, a rapid,
simple, and practical assay to detect FMDV in animal and
its products was therefore required in clinical practice.
A novel nucleic acid amplification method, termed

reverse transcription loop-mediated isothermal amplifica-
tion (RT-LAMP), which was applied successfully to the
detection of influenza A virus, Newcastle disease virus and
classical swine fever virus, porcine reproductive and
respiratory syndrome virus [19-22]. In this study, RT-
LAMP assay was developed a diagnostic method for the
typing of FMDV serotype Asia 1, and then the sensitivity
and specificity of the RT-LAMP assay were evaluated
using the clincal samples.
Four primers including FIP, BIP, F, and B for RT-LAMP

were designed by targeting the conserved regions of VP1
sequence from FMDV serotype Asia 1 (Table 1). RT-
LAMP was performed in 25 μl of a mixture containing
1 μl of RNA, 25 pmol (each) of primers FIP and BIP,
10 pmol (each) of primers F and B, 1 U of the THERMO-
X reverse transcriptase (Invitrogen) and 6 U of Bst DNA
polymerase (New England Biolabs) with the corresponding
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buffer, respectively. Amplification was carried out at the
different temperatures. The reaction was then terminated
by incubation at 80°C for 2 min.
To optimise the RT-LAMP assay, the different tem-

peratures 60, 61, 62, 63°C at 25, 35, 45, 55 min were eval-
uated. Already after 45 min at 61°C a obvious product
could be visualised by gel-electrophoresis in the study.
Another useful feature of RT-LAMP was that its

products can be observed directly by naked eye, because
a white precipitate of magnesium pyrophosphate forms
in the reaction tube [23]. Adding the chemical dyestuff to
LAMP reactions also was able to increase the ease detec-
tion by the naked eye [24].
To check that the RT-LAMP reaction was specific for

FMDV serotype Asia 1, RNA from reference strains
including FMDV serotypes O (O/CHA/1999, O/CHA/
2009), A (A/CHA/1972, A/CHA/2009), C (C/SU/1958),
Asia 1 (Asia 1/JS/2005) and classical swine fever virus
(CSFV), swine vesicular disease virus (SVDV), porcine
reproductive and respiratory syndrome virus (PRRSV)
and Japanese encephalitis virus (JEV) were tested. The
results indicated that the RT-LAMP assay was able to
type the FMDV serotype Asia 1 strain used in this experi-
ment as each showed the characteristic ladder-like pat-
tern in the gel (Figure 1). As expected, the other viruses
containing FMDV serotypes O, C, A and CSFV, SVDV,
PRRSV or JEV gave a negative result by the RT-LAMP
assay.
To assess the applicability of this method, 125 clinical

samples were used in the study (Table 2). All samples
were also identified by RT-PCR, respectively. The details
of primers and condition for the RT-PCR assay for the
detection of FMDV have been previously described [3].
The result indicated that 20 positive samples of FMDV
serotype Asia 1 were typed by RT-LAMP, but 32 FMDV
serotype O, 5 FMDV serotype C, 22 FMDV serotype A,

Table 1 Detection results of the RT-LAMP assay using 125 clinical samples

Pathogen Strain (specimen number) Results (positive number/specimen number tested)

RT-LAMP RT-PCR

FMDV O/CHA/1999 (N = 32) – (32/32) + (32/32)

A/CHA/2009 (N = 22) –(22/22) + (22/22)

Asia 1/JS/2005 (N = 20) + (20/20) + (20/20)

C/UN/1958 (N = 5) – (5/5) + (5/5)

CSFV C2008 (N = 17) – (17/17) – (17/17)

SVDV SVDV01 (N = 10) – (10/10) – (10/10)

PRRSV HPBEDV (N = 10) – (10/10) – (10/10)

JEV JEV2009 (N = 9) – (9/9) – (9/9)

+, positive reaction; –, negative reaction

Figure 1 Agarose gel electrophoresis analysis of the RT-LAMP
products using the FMDV reference strains. Lane 1, O/CHA/2009;
Lane 2, A/CHA/2009; Lane 3, C/SU/1958; Lane M, DNA Marker
DL2000 (2000, 1000, 750, 500, 250, 100 bp); Lane 5, O/CHA/1999;
Lane 6, Asia 1/XJ/2003; Lane 7, Asia 1/JS/2005.

Table 2 Details of RT-LAMP primers designed for
detection of the VP1 sequence of FMDV serotype Asia 1

Primer name Sequence

F 5’-ACCACAACCACAGGCGAGTC-3’

B 5’-AGCGCAATCTCCAGGTCTGA-3’

FIP 5’-TTCACAAACCTGTCGAGAAC
+TTTT+

CCACTACGGTGGAGAACTAC-3’

BIP 5’-ATGCAGATACCCTCACACAC
+TTTT+

AAGTAGTACGTCGCAGACCG-3’
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17 CSFV, 10 SVDV, 10 PRRSV, 9 JEV samples gave the
negtive in the study.
Taken together, the RT-LAMP assay was rapid, specific,

and sensitive for typing FMDV serotype Asia 1 in clinical
samples from the infected pigs. This method not only
reduced the diagnosis time significantly but also may be a
potential for wider use in field practice.

Acknowledgements
This work was supported in part by grants from the National Key
Technologies R&D Program of China (No. 2006BAD06A03). This study was
also supported by the National Natural Science Foundation of China (No.
31172335, No. 30700597 and No. 31072143).

Authors’ contributions
HT C and J Z designed the research, then carried out most of the
experiments. XT L supported experimets. HT C and YS L wrote and revised
the manuscript. All of the authors approved the final version of the
manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 2 September 2010 Accepted: 31 October 2011
Published: 31 October 2011

References
1. Carrillo C, Tulman ER, Delhon G, Lu Z, Carreno A, Vagnozzi A, Kutish GF,

Rock DL: Comparative genomics of foot-and-mouth disease virus. J Virol
2005, 79(10):6487-504.

2. Grubman MJ, Baxt B: Foot-and-mouth disease. Clin Microbiol Rev 2004,
17:465-493.

3. Fernandez J, Aguero M, Romero L, Sanchez C, Belak S, Arias M, Sanchez-
Vizcaino JM: Rapid and differential diagnosis of foot-and-mouth disease,
swine vesicular disease, and vesicular stomatitis by a new multiplex RT-
PCR assay. J Virol Methods 2008, 147:301-311.

4. Ferris NP, Dawson M: Routine application of enzyme-linked
immunosorbent assay in comparison with complement fixation for the
diagnosis of foot-and-mouth and swine vesicular diseases. Vet Microbiol
1988, 16:201-209.

5. Reid SM, Ferris NP, Hutchings GH, Samuel AR, Knowles NJ: Primary
diagnosis of foot-and-mouth disease by reverse transcription
polymerase chain reaction. J Virol Methods 2000, 89:167-176.

6. King DP, Ferris NP, Shaw AE, Reid SM, Hutchings GH, Giuffre AC, Robida JM,
Callahan JD, Nelson WM, Beckham TR: Detection of foot-and-mouth
disease virus: comparative diagnostic sensitivity of two independent
real-time reverse transcription-polymerase chain reaction assays. J Vet
Diagn Invest 2006, 18:93-97.

7. Hamblin C, Armstrong RM, Hedger RS: A rapid enzyme-linked
immunosorbent assay for the detection of foot-and-mouth disease virus
in epithelial tissues. Vet Microbiol 1984, 9:435-443.

8. Roeder PL, Le Blanc Smith PM: Detection and typing of foot-and-mouth
disease virus by enzyme-linked immunosorbent assay: a sensitive, rapid
and reliable technique for primary diagnosis. Res Vet Sci 1987, 43:225-232.

9. Zhang Z, Donaldson AI, Garland AJ: The pathogenesis and diagnosis of
foot-and-mouth disease. J Comp Pathol 2003, 129:1-36.

10. Bao HF, Li D, Guo JH, Lu ZJ, Chen YL, Liu ZX, Liu XT, Xie QG: A highly
sensitive and specific multiplex RT-PCR to detect foot-and-mouth
disease virus in tissue and food samples. Arch Virol 2008, 153:205-209.

11. Amaral-Doel CM, Owen NE, Ferris NP, Kitching RP, Doel TR: Detection of
foot-and-mouth disease viral sequences in clinical specimens and
ethyleneimine-inactivated preparations by the polymerase chain
reaction. Vaccine 1993, 11:415-421.

12. Callens M, De Clercq K: Differentiation of the seven serotypes of foot-
and-mouth disease virus by reverse transcriptase polymerase chain
reaction. J Virol Methods 1997, 67:35-44.

13. Reid SM, Hutchings GH, Ferris NP, De Clercq K: Diagnosis of foot-and-
mouth disease by RT-PCR: evaluation of primers for serotypic

characterisation of viral RNA in clinical samples. J Virol Methods 1999,
83:113-123.

14. Vangrysperre W, De Clercq K: Rapid and sensitive polymerase chain
reaction based detection and typing of foot-and-mouth disease virus in
clinical samples and cell culture isolates, combined with a simultaneous
differentiation with other genomically and/or symptomatically related
viruses. Arch Virol 1996, 141:331-344.

15. Callahan JD, Brown F, Osorio FA, Sur JH, Kramer E, Long GW, Lubroth J,
Ellis SJ, Shoulars KS, Gaffney KL, Rock DL, Nelson WM: Use of a portable
real-time reverse transcriptase-polymerase chain reaction assay for rapid
detection of foot-and-mouth disease virus, J. Am Vet Med Assoc 2002,
220:1636-1642.

16. Moniwa M, Clavijo A, Li M, Collignon B, Kitching PR: Performance of a
foot-and-mouth disease virus reverse transcription-polymerase chain
reaction with amplification controls between three real-time
instruments. J Vet Diagn Invest 2007, 19:9-20.

17. Rasmussen TB, Uttenthal A, de Stricker K, Belak S, Storgaard T:
Development of a novel quantitative real-time RT-PCR assay for the
simultaneous detection of all serotypes of foot-and-mouth disease virus,
Arch. Virol 2003, 148:2005-2021.

18. Reid SM, Ferris NP, Hutchings GH, Zhang Z, Belsham GJ, Alexandersen S:
Detection of all seven serotypes of foot-and-mouth disease virus by
real-time, fluorogenic reverse transcription polymerase chain reaction
assay. J Virol Methods 2002, 105:67-80.

19. Pham HM, Nakajima C, Ohashi K, Onuma M: Loop-mediated isothermal
amplification for rapid detection of Newcastle disease virus. J Clin
Microbiol 2005, 43:1646-1650.

20. Poon LLM, Leung CSW, Chan KH, Lee JHC, Yuen KY, Guan Y, Peiris JSM:
Detection of Human Influenza A Viruses by Loop-Mediated Isothermal
Amplification. J Clin Microbiol 2005, 43:427-430.

21. Chen HT, Zhang J, Sun DH, Ma LN, Liu XT, Quan K, Liu YS: Reverse
transcription loop-mediated isothermal amplification for the detection
of highly pathogenic porcine reproductive and respiratory syndrome
virus. J Virol Methods 2008, 153(2):266-268.

22. Chen HT, Zhang J, Ma LN, Ma YP, Ding YZ, Liu XT, Chen L, Ma LQ,
Zhang YG, Liu YS: Rapid pre-clinical detection of classical swine fever by
reverse transcription loop-mediated isothermal amplification. Mol Cell
Probes 2009, 23(2):71-74.

23. Mori Y, Nagamine K, Tomita N, Notomi T: Detection of loop-mediated
isothermal amplification reaction by turbidity derived from magnesium
pyrophosphate formation. Biochem Biophys Res Commun 2001,
289:150-154.

24. Iwamoto T, Sonobe T, Hayashi K: Loop-Mediated Isothermal Amplification
for Direct Detection of Mycobacterium tuberculosis Complex, M. avium,
and M. intracellulare in Sputum Samples. J Clin Microbiol 2003,
41:2616-2622.

doi:10.1186/1743-422X-8-489
Cite this article as: Chen et al.: Rapid typing of foot-and-mouth disease
serotype Asia 1 by reverse transcription loop-mediated isothermal
amplification. Virology Journal 2011 8:489.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Chen et al. Virology Journal 2011, 8:489
http://www.virologyj.com/content/8/1/489

Page 3 of 3

http://www.ncbi.nlm.nih.gov/pubmed/15858032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15084510?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17964668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17964668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17964668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3376418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3376418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3376418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10996650?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10996650?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10996650?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16566264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16566264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16566264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6093338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6093338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6093338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2825310?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2825310?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2825310?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12859905?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12859905?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17987350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17987350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17987350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8385843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8385843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8385843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8385843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9274816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9274816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9274816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10598089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10598089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10598089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8634024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8634024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8634024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8634024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8634024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17459827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17459827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17459827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17459827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12176143?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12176143?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12176143?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15814979?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15814979?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15635005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15635005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18706931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18706931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18706931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18706931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19103283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19103283?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11708792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11708792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11708792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12791888?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12791888?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12791888?dopt=Abstract

	Abstract
	Article Outline
	Acknowledgements
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


