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DECISION ON APPEAL 
 

This appeal involves claims to a method of designing and making a zinc finger 

protein that binds to a selected target site, which the examiner has rejected as obvious.  

We have jurisdiction under 35 U.S.C. § 134.  We reverse. 

Background 

“Zinc finger proteins (ZFPs) are proteins that can bind to DNA in a sequence-

specific manner. . . . A single finger domain is about 30 amino acids in length. . . . To 

date, over 10,000 zinc finger sequences have been identified in several thousand 

known or putative transcription factors.”  Specification, page 1.   
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“The x-ray crystal structure of Zif268, a three-finger domain from a murine 

transcription factor, has been solved in complex with a cognate DNA-sequence. . . . The 

structure suggests that each finger interacts independently with DNA over 3 base-pair 

intervals, with side-chains at positions -1, 2, 3 and 6 on each recognition helix making 

contacts with their respective DNA triplet subsites.”  Id.

“The structure of the Zif268-DNA complex also suggested that the DNA 

sequence specificity of a zinc finger protein might be altered by making amino acid 

substitutions at the four helix positions (-1, 2, 3 and 6) on each of the zinc finger 

recognition helices.”  Page 2.   

The specification describes “methods of designing zinc finger proteins that bind 

to a preselected target site. . . . The methods of design use a database containing 

information about previously characterized zinc finger proteins.  This information 

includes names or other designations of previously characterized zinc finger proteins, 

the amino acid sequence of their component fingers, and the nucleotide triplets bound 

by each finger of the proteins.  Information in the database is accessed using an 

algorithm that allows one to select fingers from different previous designs for 

combination in a novel zinc finger protein having specificity for a chosen target site.”  

Page 13. 

Discussion 

1.  Claim construction 

Claims 35, 40, 48, 49, and 53 are on appeal.  Claims 37, 38, 41-43, and 52 are 

also pending; the examiner has indicated that these claims are allowable (Examiner’s 

Answer, page 2). 
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Claim 35 is representative and reads as follows: 

35.   A method of producing a zinc finger protein or a nucleic acid  
encoding the same, comprising: 

 
(a) providing a database comprising designations for a plurality of  

precharacterized zinc finger proteins, each protein comprising at least first, second and 
third fingers, and subdesignations for each of the three fingers of each of the zinc finger 
proteins, wherein at least one protein in the database has a third finger that is different 
from the third finger of at least one other protein in the database; a corresponding 
nucleic acid sequence for each zinc finger protein, each sequence comprising at least 
first, second and third triplets specifically bound by the at least first, second and third 
fingers respectively in each zinc finger protein, the first, second and third triplets being 
arranged in the nucleic acid sequence (3’-5’) in the same respective order as the first, 
second and third fingers are arranged in the zinc finger protein (N-terminal to C-
terminal);  

 
(b) providing a preselected target site for design of a zinc finger protein, 

the target site comprising contiguous first, second and third triplets in a 3’-5’ order,  
 

           (c) for the first, second and third triplet in the target site, identifying first, 
second and third sets of zinc finger protein(s) in the database, the first set comprising 
zinc finger protein(s) comprising a finger specifically binding to the first triplet in the 
target site, the second set comprising zinc finger protein(s) comprising a finger 
specifically binding to the second triplet in the target site, the third set comprising zinc 
finger protein(s) comprising a finger specifically binding to the third triplet in the target 
site; 

 
           (d) outputting designations and subdesignations of the zinc finger proteins 

in the first, second, and third sets identified in step (c); and 
 

(e) producing (i) a zinc finger protein that binds to the target site 
comprising a first finger from a zinc finger protein from the first set, a second finger from 
a zinc finger protein from the second set, and a third finger from a zinc finger protein 
from the third set, or (ii) a nucleic acid encoding the zinc finger protein. 

 
Thus, claim 35 is directed to a method of making a zinc finger protein that has 

been designed to bind to a specific target site.  The method comprises providing a 

database that includes designations for zinc finger proteins that each comprise at least 

three zinc fingers.  The claim requires that the database also include subdesignations 

for each of the three zinc fingers in each protein, as well as the complete (9-nucleotide) 
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nucleic acid sequence bound by the three zinc fingers in each of the zinc finger 

proteins.   

Claim 35 requires the further steps of providing a target site for the zinc finger 

protein being designed (the target site being of a size that will be bound by three zinc 

fingers); identifying three sets of zinc finger proteins in the database, each of which 

includes proteins that include a zinc finger that will bind to one-third of the intended 

target site; outputting the designations for the proteins and zinc fingers in each of the 

three identified sets; and producing a zinc finger protein that includes the zinc fingers 

identified as binding to part of the intended target site.  

2.  Obviousness 

The examiner rejected claims 35, 40, 48, 49, and 53 under 35 U.S.C. § 103 as 

obvious in view of Choo (PNAS),1 Choo (Nature)2 and Corbi.3  The examiner 

characterized Choo (Nature) as  

show[ing] a method of designing a zinc finger protein that binds to a BCR-
ABL recombined oncogene target site. . . . [E]ach triplet of the intended 
binding site (shown in figure 1) was used to screen a randomized zinc 
finger library. . . . Selected zinc fingers that bound a desired triplet were 
combined into a set of three finger zinc finger proteins. 
 

Examiner’s Answer, page 4.  The examiner acknowledged that Choo (Nature) “does not 

show the extent of precharacterization of the zinc finger proteins in the randomized zinc 

finger library or a database of the randomized zinc finger library.”  Id., page 5. 

                                            
1 Choo et al., “Toward a code for the interactions of zinc fingers with DNA:  Selection of randomized 
fingers displayed on phage,” Proc. Natl. Acad. Sci. USA, Vol. 91, pp. 11163-11167 (1994). 
2 Choo et al., “In vivo repression by a site-specific DNA-binding protein designed against an oncogenic 
sequence,” Nature, Vol. 372, pp. 642-645 (1994). 
3 Corbi et al., “Synthesis of a new zinc finger peptide; comparison of its ‘code’ deduced and ‘CASTing’ 
derived binding sites,” FEBS Letters, Vol. 417, pp. 71-74 (1997). 
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The examiner relied on Choo (PNAS) for teaching “a phage library comprising 

zinc finger genes in which the middle of three fingers is randomized. . . [and] show[ing] 

in figure 2 a database of selected and characterized library members.”  Id.  The 

examiner relied on Corbi for its teaching of a zinc finger protein having three fingers, 

and the target site bound by the protein.  Id.

The examiner concluded that  

[i]t would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to precharacterize the selected random 
library members of Choo et al. [(Nature)] to any desired extent to aid in 
further analysis of selected library members because Choo et al. [(PNAS)] 
shows such analysis in figure 2 and pages 11164-11167.  It would have 
been further obvious to record such characterizations in a database as 
shown in Choo et al. [(PNAS)] figure 2. . . . It would have been further 
obvious to add other known zinc finger proteins and their binding 
specificities such as the Mago zinc finger protein of Corbi et al. to further 
increase the diversity of choices available in the database. 
 

Id., page 6. 

Appellants argue that, “even assuming arguendo that the cited references are 

properly combined, the references neither individually or in combination provide any 

disclosure of a database comprising designations for a plurality of three-finger zinc 

finger proteins, subdesignations for each of three fingers for each zinc finger protein, 

and their corresponding target nucleic acid sequences, as specified in claim[s] 35, 50, 

48, 49, and 53.”  Appeal Brief, page 6 - 7.  Appellants reason as follows: 

The tables shown in Figs. 2 of the respective Choo references . . . provide 
designations for only a single finger of a multi-finger zinc finger protein and 
neither presents a target sequence with three triplets.  Although the 
physical zinc finger proteins, from which the information discussed in the 
cited references was obtained, may inherently have had three zinc fingers, 
these physical proteins are not components of a database.  If Fig. 2 of 
either Choo reference is viewed as a database, then the database is 
composed of the typewritten data in the tables.  These typewritten data do 
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not expressly or inherently contain designations of zinc finger proteins, 
subdesignations of each of three fingers for each zinc finger protein, or the 
target sequences of the zinc finger proteins, as claimed.  Corbi does 
nothing to compensate for the[se] deficiencies. 
 

Id. , page 7 

We agree with Appellants that the cited references do not support a prima facie 

case of obviousness.   

“In rejecting claims under 35 U.S.C. § 103, the examiner bears the initial burden 

of presenting a prima facie case of obviousness.  Only if that burden is met, does the 

burden of coming forward with evidence or argument shift to the applicant.”   

In re Rijckaert, 9 F.3d 1531, 1532, 28 USPQ2d 1955, 1956 (Fed. Cir. 1993).   

The test of obviousness is “whether the teachings of the prior art, taken as a 

whole, would have made obvious the claimed invention.”  In re Gorman, 933 F.2d 982, 

986, 18 USPQ2d 1885, 1888 (Fed. Cir. 1991).  The claimed invention is the invention 

defined by all the limitations of the claims.  See In re Ochiai, 71 F.3d 1565, 1572, 37 

USPQ2d 1127, 1133 (Fed. Cir. 1995) (A proper § 103 analysis requires “a searching 

comparison of the claimed invention – including all its limitations – with the teaching of 

the prior art.”). 

Here, the claimed method includes, among other things, “providing a database” 

comprising certain information.  Thus, to make out a prima facie case of obviousness, 

the examiner must show that the prior art would have suggested providing a database 

that includes the information recited in the claims.   
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As Appellants point out, the database represented by Figure 2 of Choo (PNAS) 

does not include all of the information recited in the claims on appeal.  The table shows 

the amino acid sequences of zinc finger regions of fusion proteins based on phage fd 

coat protein pIII (see Figure 1).  Figure 2 of Choo (PNAS) also shows the trinucleotide 

sequences that are bound by each of the zinc fingers.  However, Choo (PNAS) does not 

provide designations for complete zinc finger proteins that include the zinc fingers 

shown in Figure 2 or the nucleic acid sequences bound by the complete protein, which 

must include at least three zinc finger regions to meet the limitations of the claims on 

appeal.  The other cited references also lack a teaching or suggestion of a database 

including all of the limitations recited in the instant claims. 

The examiner responded to Appellants’ argument on this point as follows: 

Choo et al. [(PNAS)] makes clear in the second column of page 11163 
that the library contains variants of a three finger Zif268 protein, and the 
tables show relevant characteristics of the members of the library.  
Although Choo et al. [(PNAS)] does not list the entire sequence of each 
zinc finger protein in the table, the table is nevertheless a table of 
precharacterized three finger zinc finger proteins as claimed. 
 

Examiner’s Answer, page 6.   

As we understand it, the examiner’s position is that Choo (PNAS) discloses that 

a phage display library was made that contained a domain made up of three zinc 

fingers, the middle one of which was varied in order to make fusion proteins that would 

bind to different trinucleotide sequences, and Table 2 of the reference shows the amino 

acid sequence of the variant (middle) zinc finger.  Thus, the examiner argues, although 

the table only shows the single, variant zinc finger, the skilled artisan would understand 
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it to represent an entire zinc finger protein because the rest of the amino acid sequence 

of each fusion protein was the same.  

We agree with the examiner that those skilled in the art would have understood 

Table 2 of Choo (PNAS) to represent fusion proteins comprising three zinc finger 

domains:  the variant shown in the table and two others that were common to all the 

members of the library.  However, we do not agree that that understanding overcomes 

the deficiency of the reference.   

All of the claims on appeal require the use of a database, not a library of physical 

compounds, that includes designations for zinc finger proteins that include three zinc 

finger domains, and “subdesignations for each of the three fingers of each of the zinc 

finger proteins,” as well as the nucleic acid sequence bound by each of the zinc finger 

proteins (i.e., the nine-nucleotide long sequence bound by the set of three zinc fingers).   

The database disclosed by Choo (PNAS) includes only the information relevant 

to the middle, variant zinc finger.  It does not include subdesignations for the two 

invariant zinc fingers in each fusion protein, nor does it include the full nucleotide 

sequence bound by each of the fusion proteins.  The cited references therefore do not 

teach all of the limitations of the claimed method, and the examiner has not adequately 

explained why a person of ordinary skill in the art would have found it obvious to modify 

the table/database of Choo (PNAS) to include the additional information. 
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Summary 

The examiner has not shown that the claimed method, including all its limitations, 

would have been obvious to a person of ordinary skill in the art, based on the cited 

references.  We therefore reverse the rejection of claims 35, 40, 48, 49, and 53. 

 

REVERSED 

         
    
   Demetra J. Mills   )    
   Administrative Patent Judge ) 
        ) 
        ) 
        ) BOARD OF PATENT 
   Eric Grimes    ) 
   Administrative Patent Judge )   APPEALS AND 
        ) 
        ) INTERFERENCES 
        ) 
   Lora M. Green   ) 
   Administrative Patent Judge ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EG/dym 
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Townsend and Townsend and Crew, LLP 
Two Embarcadero Center 
Eighth Floor 
San Francisco, CA 94111-3834 
 

  


	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


