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AND | NTERFERENCES

Ex parte GEETHA VASANTHAKUMAR
and JOHN A. MONTGOVERY

Appeal No. 1994-1573
Application No. 07/552,744

ON BRI EF

Bef ore McKELVEY, Senior Adm nistrative Patent Judge, and
SCHAFER and TORCZON, Adninistrative Patent Judges.

TORCZON, Admini strative Patent Judge.

DECI S| ON ON APPEAL

Appel  ants seek review under 35 U.S.C. §8 134 of the final
rejection of clainms 1-7' (Paper No. 13 (Notice of Appeal)).

W affirmin part.

BACKGROUND

Appel lants filed the subject application for patent on
16 July 1990 (Paper No. 1).
The clai ned subject matter relates to an enzyne present

in Plasnodium fal ci parum parasites. These parasites cause

mal aria in mammal i an hosts. P. falciparum parasites are

ICaim8 was withdrawn from consi deration by the exani ner
when Appellants elected clains 1-7 in response to the
examner's restriction requirenent (Paper No. 6 (Rej.) at 2).
See 37 CFR § 1.142. dCdains 1-7 are reproduced in an Appendi x
to this decision.
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i ncapabl e of de novo purine synthesis within the red bl ood
cells of the host and nust rely upon the host's cells as a
source for needed purines (Paper No. 1 at 1 and 2).

The P. fal ciparum enzynme hypoxant hi ne- guani ne
phosphori bosyl transferase (HGPRT) is present in bl ood-stage
P. falciparumparasites at high |l evels. The enzynme scavenges
purines fromhost cells to formnucl eotides for the parasites
own use. Specifically, the enzyne catal yzes the
phosphori bosyl ati on of hypoxant hi ne and guanine to yield the
nucl eoti des i nosi ne nonophosphate (1 MP) and guanosi ne (Paper
No. 1 at 2 and 3).

Appel l ants report that they have isolated the cDNA
sequence of the protein Plasnodiumfalciparum HGPRT and have
successfully expressed this protein in E. coli (Paper No. 1
at 6 and 7).

The rejections

The exam ner made the follow ng rejections:

1. Clains 2-4 and 6 under 35 U. S.C. § 102(a) as
anti ci pated by-

G Vasant hakumar, R L. Davis, Jr., MA Sullivan, &

J. P. Donahue, Nucl eotide sequence of cDNA clone for
hypoxant hi ne- guani ne phosphori bosyltransferase from
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by-

Pl asnodi um fal ci parum 17 Nucl eic Acids Res. 8382

(1989) (Vasant hakumar 1);

2. Clains 2-4 under 35 U. S.C. 8 102(b) as antici pated

A. King & DDW Mlton, Characterization of cDNA

C ones for hypoxant hi ne-guani ne phosphori bosyltrans-
ferase fromthe hunan nalarial parasite, Plasnodium
falciparum Conparisons to the nmammlian gene and
protein, 15 Nucleic Acids Res. 10469-10481 (1987)
(King); and

3. Clainms 1-7 under 35 U. S.C. 8§ 103 as unpatentable

over the conbination of King and the foll ow ng additional

ref erences-

D.B. Smth, MR Rubira, RJ. Sinpson, KM Davern
WU. Tiu, P.G Board, & GF. Mtchell, Expression of
an enzynmatically active parasite nolecule in
Escherichia coli: Schistosonma japoni cum gl utathi one
S-transferase, 27 Ml ecul ar & Bi ochemni cal

Par asi t ol ogy 249-256 (1988) (Smth),

G Vasant hakumar & R L. Davis, Jr., Coning and
expression of the hypoxant hi ne-guani ne
phosphori bosyl transferase gene from Pl asnpdi um
falciparumin E. coli, J. of Cellular Biochem,
Abstracts of the 18th Annual Meetings, Supp. 13 E at
125 (1989) (Vasant hakumar 11),

P. Marsh, Ptac., an E. coli Vector for Expression of
Non- Fusi on Proteins, 14 Nucleic Acids Res. 3603
(1986) (Marsh), and

C.N Reny & MS. Smith, Metabolismof 2,6-D am no-
puri ne Conversion to 5' -Phosphori bosyl - 2-
Met hyl am no- 6- Ami nopurine by Enzynes of
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Escherichia coli, 228 J. Biol. Chem 325-338 (1957)
(Reny) .

DI SCUSSI ON

35 U.S. C. 8§ 102(a)

Appel l ants state that clains 2-4 and 6 stand or fall
toget her for purposes of the § 102(a) rejection over
Vasant hakumar | (Paper No. 14 (App. Br.) at 12). They do not
di spute that Vasant hakumar | teaches the conpl ete nucl eotide
sequence of P. falciparum HGPRT (Paper No. 14 at 13) or that
the P. falciparum HGPRT nucl eoti de sequence defined in claim4

corresponds to the HGPRT sequence described in Vasant hakumar
(Conpare claim4 with Vasant hakumar | at 8382). Instead, they
argue that Vasanthakumar | is not a proper reference against
their clains because it reports the work of the Appellants
(Paper No. 14 at 12-14). Counsel argues that co-applicant
Vasant hakumar was responsi bl e for nam ng the authors and that
she named themin accordance with conventional protocol for
aut horship of scientific papers. Therefore, counsel argues

t hat Davi s was naned because he was the technician nost
responsi ble for conducting the testing that led to the
sequenci ng of the HGPRT and that Sullivan and Donahue were

named because they were the scientific directors of the
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project. Counsel explains the om ssion of co-applicant

Mont gonmery fromthe paper as an oversight (Paper No. 14 at 12-
13). Counsel argues that argunents in the record expl aining
why the authors of the reference article were not the

i nventors should be sufficient to overcone the 102(a)
rejection (Paper No. 14 at 13).

"I't was incunbent ... on [Appellants] to provide a
satisfactory showi ng which would |l ead to a reasonabl e
conclusion that [they are] the [true] inventor[s]" of the
subj ect matter disclosed in the article and clainmed in the

application. |In re Katz, 687 F.2d 450, 455, 215 USPQ 14, 18

(CCPA 1982). Such showi ngs should be in the formof sworn
affidavits or declarations by the applicants filed in
accordance with 37 CFR 88 1.131 and 1.132. No such
declarations or affidavits are currently of record.? The
argunent of counsel cannot take the place of evidence |acking

in the record. E.q., Estee Lauder Inc. v. L'Oreal, S A,

129 F. 3d 588, 595, 44 USPQ2d 1610, 1615 (Fed. Cr. 1997). The

2Appel l ants state in their Brief on Appeal filed 26 July
1993 that they will file declarations under 37 CFR § 1.131 or
8§ 1.132 "within the next thirty days" (Paper No. 14 at 13),
but there is no evidence of record that such declarations were
ever received.
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pr eponder ance of evidence currently of record supports the
§ 102(a) rejection over Vasant hakumar |

35 U.S.C. 8§ 102(Db)

Appel I ants request independent consideration of each of
claims 2-4 for the rejection under 35 U.S.C. § 102(b) over
King (Paper No. 14 at 19). King describes isolated cDNA
clones for P. falciparum HGPRT. The clones were identified
using full-length nouse HGPRT cDNA cl ones as probes (King at
10470). Sequencing of the P. falciparum HGPRT cl ones reveal ed
a nucl eoti de sequence identical to the sequence set forth in
Appel lants' claim4 except that at one point King s sequence
contains a thym ne instead of the cytosine of Appellants’
claim4 sequence. The substitution of thym ne for cytosine
results in a codon in King (ATG that encodes the am no acid
nmet hi onine in the sane | ocation where a codon in Appellants
sequence (ACG encodes the amno acid threonine. King states
that "all attenpts to express the protein product of P.
fal ci parum HGPRT cDNA were unsuccessful”" (King at 10478).

Claim2 is limted to "A cDNA sequence encodi ng for
Pl asnodi um f al ci parum HGPRT". The claimrequires a cDNA

sequence that directs the production of a protein exhibiting
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hypoxant hi ne- guani ne phosphori bosyl transferase (HGPRT)
activity in P. falciparum King was unable to express the
protein product and did not detect and characterize the
activity of any protein product of King's sequence. It

foll ows that King does not establish with any degree of
certainty that King's cDNA sequence woul d encode a protein
exhi biting HGPRT activity. One skilled in the art m ght
conclude that King's cDNA could express a protein exhibiting
HGPRT activity. Inherency, however, nmay not be established by
probabilities or possibilities. The fact that a result m ght
occur in a specific set of circunstances is not sufficient.

Mehl /Biophile Int'l Corp. v. Mlgraum __ F. 3d : :

52 USPQ2d 1303, 1305 (Fed. Gr. 1999).

The exam ner has not established that King' s cDNA
i nherently encodes a protein that would exhi bit HGPRT
activity, so the rejection of claim2 under 8§ 102(b) is
reversed. Claim3 requires the sanme HGPRT activity as claim
2, and claim4 depends fromclaim3, so the rejection of these

clains nmust be reversed as well.
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35 US.C 8§ 103

Appel I ants request independent consideration of each of
clainms 1-7 for 8 103 rejection over King, Smth, Vasanthakumar
1, Marsh, and Reny (Paper No. 14 at 30). The exam ner
recogni zes that King does not teach expression of the cDNA it
describes but notes King's statenent that "[i]f this protein
coul d be expressed in sonme convenient host, there are totally

non- honol ogous regions in the P. falciparumenzyme which could

be used as potential drug therapy targets” (King at 10480).
The exam ner found King's statenent to provide anple
notivation for a person having ordinary skill in the art to
| ook to the prior art for a suitable host for expression
(Paper No. 15 (Ex. Ans.) at 4-5).

The Smith, Vasanthakumar 11, Marsh, and Reny references
descri be expression of parasitic enzynes, including P
fal ci parum HGPRT (Vasant hakumar I11), in E. coli. Based on
t hese references, the exam ner finds that one skilled in the
art woul d have been notivated to select E. coli as a suitable
host for expression of the P. falciparum HGPRT cDNA descri bed

by Ki ng.
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There is no evidence of record to indicate 1) that King's
cDNA sequence woul d be successfully expressed in E. coli or
2) that the encoded pol ypeptide woul d exhibit HGPRT activity
upon successful expression. Wthout further evidence, a
person having ordinary skill in the art m ght have found it
obvious to try expressing the King cDNAin E. coli to see if
any resulting protein exhibited HGPRT activity, but this is

not the standard under 35 U. S.C. 8§ 103. E.q., In re Geiger,

815 F.2d 686, 688, 2 USPQ2d 1276, 1278 (Fed. Cir. 1987).

Ki ng, in explaining how codon usage problens may hanper
the study of P. falciparum HGPRT, discourages the selection of
E. coli as a suitable host. King speculates that a preference
in P. falciparumfor TTA as a codon for | eucine expression
could be a problemin hosts that rarely use the TTA codon for
| eucine. King reports that human $-gl obi n genes never use,
and highly expressed E. coli genes rarely use, the TTA codon
for leucine (King at 10478-10479). The prior art references
nmust be considered in their entirety, including portions that

woul d | ead away fromthe clained invention. WL. CGore &

Associates, Inc. v. Garlock, Inc., 721 F.2d 1540, 1548,

220 USPQ 303, 309 (Fed. Gr. 1983). A person having ordinary
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skill in the art reading King's specific teachings woul d have
been | ed away fromthe selection of E. coli as a host for
expression of King's cDNA because of potential codon usage
probl ens regardl ess of what the other nore general references

m ght have suggested. E.g. Tec Air, Inc. v. Denso

Manuf acturing M chigan, Inc., F. 3d ., ___, 52 usPd

1294, 1298 (Fed. Cir. 1999) (apparently inoperative
conbi nation teaches away). Since there is no notivation to
nodi fy King and since King di scourages the selection of E.
coli as a host for expression of the described cDNA, the 8§ 103
rejection over the conbination of King and the other
references is reversed.
DECI SI ON

W affirmthe 8§ 102(a) rejection of clainms 2-4 and 6 over
Vasant hakumar |. W reverse the 8 102(b) rejection of
claims 2-4 over King and the 8 103 rejection of clains 1-7
over King and the other references. The period for taking any

subsequent action in connection with this appeal wll be
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extended only under the limted circunstances provided in 37
CFR § 1.136(b).

AFFI RVED

FRED E. McKELVEY, Seni or )
Adm ni strative Patent Judge

RI CHARD E. SCHAFER ) BOARD OF PATENT
Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

Rl CHARD TORCZON
Adm ni strative Patent Judge

RT:yrt
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Appendi x

Paper

An isolated and purified dinmeric protein having a

substantially the followi ng am no acid

Met
Asp
Ser
Val
Leu
H s
Al a
Val
Val
I1e
Leu
Lys
Al a
Ay
Phe
Asp
Lys

2.
HGPRT.

3.

in Claml.

4.

Pro
Pro
Phe
Leu
Al a
I1e
Leu
Au
Lys
Val
Ile
Phe
I1e
Phe
Val
Leu
Tyr

A

I1e
Val
Met
Val
Tyr
Leu
Leu
Thr
Ser
Ser
Val
Cys
Al a
Lys
Val
Asp
Lys

Pro
Phe
Ile
Pro
Asp
Cys
Lys
Ser
Tyr
Au
Au
Au
Cys
Al a
ady
H s
Al a

Asn
Val
Pro
Asn
I1e
Leu
H s
Lys
Cys
Asp
Asp
Tyr
Leu
Asp
Tyr
Cys
Thr

Asn
Lys
Al a
ay
Lys
Leu
Leu
Pro
Asn
Leu
Ile
Leu
Phe
Phe
Ser
Cys
Ser

Pro
Asp
H s
Val
Lys
Lys
Ser
Leu
Asp
Ser
Ile
Lys
I1e
Val
Leu
Leu

Leu.

Ay
Asp
Tyr
Ile

Al a
Asp
Lys
Lys
Tyr
Ser
Ile
ay
Ser
Leu
Thr
Phe
Arg
Phe
Tyr
Asn

cDNA sequence encodi ng for

resi due sequence:

Ay
Ay
Lys
Asn
Asn
Arg
H s
Au
Thr
Lys
dy
Au
Thr
Ser
Asn
Asp

Au
Tyr
Tyr
Arg
Asn

Asn
Asp
Leu
Ile
Au
Phe
Tyr
Tyr
Thr
Lys
Thr
Lys
Leu
Pro
Ile
ay

Al a
Leu
Thr
Au
Au
Phe
Ser
Val
Leu
H s
Leu
Thr
Trp
Asp
Phe
Lys

A purified isolated DNA sequence consi sting
essentially of a DNA sequence coding for the protein having
the am no acid residue sequence according to Claim1 or for a
protein having substantially the same am no acid sequence and
substantially the same HGPRT activity as the protein defined

Phe
Asp
Lys
Lys
Phe
Thr
Al a
Arg
Au
Val
Val
Val
Asn
H s
Arg
Lys

No. 24
Page 12

Pl asnodi um f al ci par um

A purified isolated DNA sequence according to Caim3
wherei n one such sequence is:

ATG CCA ATA CCA AAT AAT CCA GGA GCT GGI' GAA AAT GCC TTT
GAT CCC GIT TTC GIA AAG GAT GAC GAT GGI' TAT GAC CTT GAT
TCT TTT ATG ATC CCT GCA CAT TAT AAA AAA TAT CIT ACC AAG
AAC CGT ATT GAG AAA

GIC TTA GIT CCA AAT GGI' GIC AT
TTG GCT TAT GAT ATT AAA AAG GT

A
G

AAA
TAC AAC AAT GAA GAG TTT

CAT ATT CTT TGI TTG TTG AAA GGI' TCT CGI GIT TTT TTC ACT
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GCT CTC TTA AAG CAT TTA AGT AGA ATA CAT AAT TAT AGI GCC
GIT GAG ACG TCC AAA CCA TTA TTT GGA GAA CAC TAC GTA CGT
GIG AAA TCC TAT TGI AAT GAC CAA TCA ACA GGT ACA TTA GAA
ATT GTA AGT GAA GAT TTA TCT TGI TTA AAA GGA AAA CAT GIA
TTA ATT GIT GAA GAT ATT ATT GAT ACT GGI' AAA ACA TTA GTA
AAG TTT TGI GAA TAC TTA AAG AAA TTT GAA ATA AAA ACC GIT
GCC ATC GCT TGI CIT TTT ATT AAA AGA ACA CCT TTG TGG AAT
GGT TTT AAA GCT GAT TTC GIT GGA TTC TCA ATT CCT GAT CAC
ITT GIT GIT GGI' TAT AGT TTA GAC TAT AAT GAA ATT TTC AGA
GAT CIT GAC CAT TGI TGI TTG GIT AAT GAT GAG GGA AAA AAG
AAA TAT AAA GCA ACT TCA TTA TAA

5. An isolated and purified protein which is Plasnodi um
fal ci parum HGPRT enzyne.

6. An expression vector conprising a DNA sequence
encodi ng for an enzynme selected fromthe group consisting of
(1) P. falciparum HGPRT enzyne; and (2) a HGPRT active mutant
of P. falciparum HGPRT enzynme or a fragnent thereof having
substantially the same activity as the enzyne wherein an am no
acid residue has been inserted, substituted or deleted in or
fromthe am no acid sequence of the enzyme or its fragnent.

7. A purified protein isolated froma reconbi nant
organismtransformed with a vector that codes for the
expression of Plasnodi um fal ci parum HGPRT sai d protein having
substantially the same am no acid sequence and substantially
the sane HGPRT activity as the protein according to Caim 1.
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