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DECISION ON APPEAL 

This is an appeal under 35 U.S.C. § 134 involving claims to a method 

of expressing an exogenous gene in an immature dendritic cell.  The 

Examiner has rejected the claims as obvious.  We have jurisdiction under 35 

U.S.C. § 6(b).  We affirm. 
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BACKGROUND 

“DCs [dendritic cells] are potent antigen presenting cells that play an 

important role in regulating immune responses.” (Specification 1.)  Vectors 

derived from adeno-associated virus (AAV) “have been used to introduce 

and express an exogenous nucleic acid in a eukaryotic cell” (id.). 

The Specification discloses that recombinant AAV serotype 1 

(rAAV1) “was clearly superior to rAAV serotype 2 (rAAV2) at transferring 

genes into DC” and that “rAAV serotypes 3, 4, and 5 (rAAV3, rAAV4, and 

rAAV5) were capable of transferring genes into DC” (id. at 2). 

DISCUSSION 

1.  CLAIMS 

Claims 1-3, 6-8, 10-12, 15-17, 19, and 20 are pending and on appeal.  

Claim 1 reads as follows: 

Claim 1:  A method of expressing an exogenous gene in an immature 
dendritic cell comprising a step of  

infecting an immature dendritic cell with a rAAV virion comprising 
capsid proteins of a single AAV serotype wherein the serotype is selected 
from the group consisting of any one of 1, 3, 4 and 5. 

 
2.  OBVIOUSNESS 

Claims 1-3, 6-8, 10-12, 15-17, 19, and 20 stand rejected under 35 

U.S.C. § 103(a)  as obvious in view of Zhang1 and Xiao.2  The claims have 

 
1 Yi Zhang et al., CD40 Ligand-Dependent Activation of Cytotoxic T 
Lymphocytes by Adeno-Associated Virus Vectors In Vivo: Role of Immature 
Dendritic Cells, 74 J. VIROL. 8003-8010 (2000). 
2 Weidong Xiao et al., Gene Therapy Vectors Based on Adeno-Associated 
Virus Type 1, 73 J. VIROL. 3994-4003 (1999). 
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not been argued separately and therefore stand or fall together.  37 C.F.R. 

§ 41.37(c)(1)(vii). 

The Examiner finds that Zhang discloses “an in vitro method of 

infecting immature dendritic cells with a rAAV virion comprising an AAV 

serotype 2 capsid protein” that comprises an exogenous gene (Answer 3).  

The Examiner further finds that “Zhang does not teach a method of 

expressing an exogenous gene in an immature dendritic cell wherein the 

rAAV serotype is selected from the group consisting of any of  l, 3, 4, and 5” 

(id. at 3-4).   

The Examiner relies on Xiao as disclosing “a comprehensive review 

of the AAV Type 1 adenovirus” and that “AAV-1 vectors could be used in 

patients who develop anti-AAV2 neutralizing antibodies due to a naturally 

acquired infection or previous treatment with AAV-2 vectors” (id. at 4). 

The Examiner concludes that the combined references would have 

suggested the method of claim 1 because “Zhang provides the core practice 

of the claimed method with relation to immature dendritic cells,” while Xiao 

would have “motivate[d] the ordinary artisan to use AAV-1 in the case a 

patient mounts an immune response to AAV-2” (id.). 

We conclude that the Examiner has set forth a prima facie case that 

claim 1 would have been obvious to the ordinary artisan.  Zhang discloses 

that “[a]deno-associated virus type 2 (AAV) has become an attractive tool 

for gene therapy due to its broad host range, excellent safety profile and 

durable transgene expression in infected hosts” (Zhang 8003).  Zhang also 

discloses infection of immature dendritic cells with an rAAV virion 

encoding the exogenous lacZ gene (id. at 8004, left-hand column 
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(“Recombinant AAV (rAAV) expressing lacZ (AAV-lacZ) . . . were 

generated.”) and 8004, right-hand column (“DCs were . . . infected 

separately with AAV-lacZ.”).)   

Zhang concludes that the “findings demonstrate … that immature DCs 

can take up AAV-lacZ and induce a . . . T-cell immune response” (id. at 

8006).  Zhang also discloses that “[p]revious studies showed that 

immunization with antigen-bearing DCs efficiently primes both CD4+ helper 

and CD8+ CTL immunity and leads to protective immunity to infectious 

agents and tumors” (id.). 

Xiao discloses gene therapy vectors based on AAV type 1 (Xiao at 

3994).  Xiao teaches that “AAV-1 vectors could be used in patients who 

develop anti-AAV-2 neutralizing antibodies (NAB)” (id.).  Xiao also 

discloses that AAV-1 vectors were “evaluated with immunodeficient mice 

… injected intramuscularly or in the portal circulation to target the liver” 

and that “AAV-1 outperformed AAV-2 in muscle when equivalent titers 

based on genomes were administered” (id. at 4000).  Xiao also discloses that 

“transduced genomes of AAV have been shown to confer long-term gene 

expression in a number of tissues, including muscle, liver, brain, and retina” 

(id. at 3994). 

We agree with the Examiner that it would have been prima facie 

obvious to one of skill in the art to combine the teachings of Zhang and Xiao 

and thereby arrive at the invention of claim 1.  Zhang discloses that dendritic 

cells infected with an AAV-2 virus that carries a heterologous target gene 

generates an immune response to the transduced gene and that immunization 

with antigen-bearing DCs leads to protective immunity to infectious agents 
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and tumors.  Xiao discloses that AAV-1 vectors are more efficient than 

AAV-2 vectors in transducing certain cell types and may be useful in 

patients who have developed antibodies to AAV-2.  Thus, it would have 

been obvious to one of skill in the art to express an exogenous gene in 

immature dendritic cells using an AAV-1 vector because such cells would be 

expected to be useful to generate protective immunity to infectious agents or 

tumors in patients who have antibodies to AAV-2.   

Appellants argue that the combination of references does not suggest 

the invention of claim 1 because “Zhang requires coinfection using wild 

type Adenovirus (not AAV) and AAV-lacZ” (Appeal Br. 11).  Thus, 

Appellants argue that Zhang “does not provide motivation or suggestion to 

infect immature dendritic cells with AAV serotypes other than serotype 2.  

Not only does Zhang fail to mention other AAV serotypes, but the method 

disclosed in Zhang required coinfecting dendritic cells with Adenovirus (Ad) 

to observe more than minimal expression of the transgene” (id. at 12). 

We are not persuaded by this argument.  Although Zhang indicates 

that the transduction efficiency of AAV-lacZ was substantially enhanced by 

coinfection with wild type adenovirus, Zhang also discloses, as discussed 

above, that the population of cells infected by AAV-lacZ alone was effective 

in vivo in generating a T-cell immune response.  Thus, given that the 

transduction efficiency was sufficient to stimulate a T-cell immune response 

in vivo, one of skill in the art would have appreciated that the transduced 

cells could be used for that purpose.  Further the claims are not limited to the 

use of the AAV virus alone, but also encompass the use of the AAV virus 

with adenovirus.  
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Appellants further argue that the Examiner’s rationale “that Xiao et al. 

‘motivates the ordinary artisan to use AAV-1 in the case a patient mounts an 

immune response to AAV-2 . . .’ is flawed because the immune response 

discussed in Xiao is not relevant to the immune modulation achieved 

through genetic modification of dendritic cells” (Appeal Br. 11-12).  

Appellants further argue that Xiao “actually teaches away from using AAV-

1 virions in the case a patient mounts an immune response to AAV-2 . . . 

[because] Xiao et al. states ‘initial treatment with AAV-2 diminished 

retreatment with AAV-1 approximately 20-fold . . .’” (id. at 13-14).   

We are not persuaded by this argument.  Although Xiao and Zhang 

may disclose generating different types of immune responses, Appellants 

have pointed to no evidence in the record to show that dendritic cells 

transduced with AAV do not lead to antibodies to AAV, as discussed by 

Xiao.  Thus, the evidence of record does not support Appellants’ position 

that the immune response discussed in Xiao is irrelevant to immune 

modulation via dendritic cells.   

Appellants’ teaching away argument is also unpersuasive.  Xiao 

teaches that “AAV-2 and AAV-1 completely blocked readministration of the 

same serotype” (Xiao at 4002).  Thus, those skilled in the art would have 

recognized that AAV-1 would allow retreatment after AAV-2 treatment, 

even though the efficacy the AAV-1 treatment would be somewhat reduced.  

Finally, Appellants argue that “[b]ecause different AAV serotypes 

infect different types of cells with differing efficiencies, Xiao et al. provides 

no reasonable expectation of success of using rAAV1 virions to infect 
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immature dendritic cells resulting in expression of the transgene in the 

immature dendritic cells” (Appeal Br. 13). 

We are not persuaded by this argument. As discussed above, Zhang 

discloses that AAV-2 infects immature dendritic cells and Xiao discloses 

that both AAV-2 and AAV-1 serotypes infected both muscle and liver cells, 

albeit with differing efficiencies.  Thus, given the disclosure that both 

serotypes infect muscle and liver cells, and AAV-2 was demonstrated to 

infect immature dendritic cells, one of skill in the art would have a 

reasonable expectation that AAV-1 would infect immature dendritic cells.  

“Obviousness does not require absolute predictability of success. . . . For 

obviousness under § 103, all that is required is a reasonable expectation of 

success.”  In re O’Farrell, 853 F.2d 894, 903-04 (Fed. Cir. 1988).  

Appellants have presented no evidence to rebut the Examiner’s reasoned 

finding, and attorney argument does not take the place of evidence.  In re 

Pearson, 494 F.2d 1399, 1405 (CCPA 1974). 

SUMMARY 

The Examiner’s rejection is supported by the preponderance of the 

evidence of record.  We therefore affirm the rejection of claims 1-3, 6-8, 10-

12, 15-17, and 19-20 under 35 U.S.C. § 103(a).   

 No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 C.F.R. § 1.136(a). 

 

 

AFFIRMED 
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cdc 

 

Stanley A. Kim, Ph.D., Esq. 
Akerman Senterfitt 
Suite 400 
222 Lakeview Avenue 
West Palm Beach FL 33402-3188 

8  


	UNITED STATES PATENT AND TRADEMARK OFFICE 
	DECISION ON APPEAL 
	 
	BACKGROUND 
	DISCUSSION 
	SUMMARY 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


