TH'S OPI NI ON WAS NOT WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today (1)
was not witten for publication in a law journal and (2) is
not bi ndi ng precedent of the Board.
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BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte THOVAS CACEC ,
THOVAS E. TOTH
and MARI A B. W SZUVANSKI

Appeal No. 95-2041
Appl i cation 07/814, 220!

ON BRI EF

Before WLLIAMF. SMTH, GRON and WEI MAR, Adninistrative
Pat ent Judges.

VWEI MAR, Adni ni strative Patent Judge.

DECI S| ON ON APPEAL

! Application for patent filed Decenber 23, 1991. Accord-
ing to applicants, the application is a continuation of Appli-
cation 07/588,437, filed Septenber 25, 1990, now abandoned.
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This is an appeal fromthe exam ner's decision finally
rejecting clains 6, 11, 17-21, and 32-47. Appeal ed clains 48
and 49 were cancel ed by appellants in Paper No. 20, an anend-
ment filed subsequent to the Exam ner's Answer on February 2,
1994. Note that on this anmendnent "Please enter"” is marked in
the left margin, however, clains 48 and 49, which appear in
Paper No. 14, an anendnent filed April 1, 1993, have not been
properly marked as cancel ed.

Claims 6, 17, 21, and 43 are illustrative of the subject
matter of the clains on appeal and read as fol |l ows:

6. A synthetic DNA sequence having a sequence of nucl eo-
tides coding for an antifreeze pol ypepti de nodel ed after the
antifreeze polypeptide found in winter flounder having greater
than five repeats of an el even am no aci d sequence where the
first and fourth am no acids in said eleven am no acid se-
quence are selected fromthe group consisting of threonine,
asparagi ne, glutamne, glutam c acid, serine and aspartic acid
and the second, third and fifth through el eventh am no acids
in said el even am no acid sequence are selected fromthe group
consi sting of alanine, glycine, lysine, isoleucine, valine,
serine and | eucine.

17. A gene having a deoxyribonucl eic acid sequence as
shown in Figure 4.

21. A bacterial host having the characteristics of ATCC
deposit No. 68425.

43. A synthetic DNA sequence having a sequence of nu-
cl eotides coding for an antifreeze pol ypeptide nodel ed after
the antifreeze pol ypeptide found in wi nter flounder conprising
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a sequence of nucleotides coding for a protein which has an
am no acid sequence defined by blocks 1-6 of Figure 4.

The references relied upon by the exam ner are:
Hought en 4,886, 663 Dec. 12, 1989
Gourlie et al. (Gourlie), "Wnter Flounder Antifreeze Pro-

teins: A Miltigene Famly,"” J. Biol. Chem, Vol. 259, No. 23,
pages 14960- 14965 (1984).

Peters et al. (Peters), "Biosynthesis of Wnter Flounder
Antifreeze Proprotein in E. coli,"” Protein Eng., Vol. 3, pages
145-151 (1989).

Scott et al. (Scott), "Structural Variations in the Al anine-
Rich Antifreeze Proteins of the Pleuronectinae,” Eur. J.
Bi ochem , Vol. 168, pages 629-633 (1987).

Chakrabartty et al., (Chakrabartty), "Structure-Function
Rel ationship In A Wnter Flounder Antifreeze Pol ypeptide,"
J. Biol. Chem, Vol. 265, pages 11313-11316 (1989).

Wllians et al. (WIllians), WO 88/05082, July 14, 1988.
Ferrari et al. (Ferrari), WO 88/ 03533, May 19, 1988.
Shen, "Multiple Joined Genes Prevent Product Degradation in

Escherichia coli,"” Proc. Natl. Acad. Sci., Vol. 81, pages
4627- 4631 (August 1984).

Doel et al. (Doel), "The Expression in E. coli of Synthetic
Repeati ng Pol yneric Genes Codi ng For Pol y(L-Aspartyl-L-Phenyl -
alanine),"™ Nucl. Acids Res., Vol. 8, No. 20, pages 4575-4592

( Sept enber 1980).

Kenpe et al. (Kenpe), "Miltiple-Copy Genes: Production and
Modi fication of Mononeric Peptides From Large Multineric
Fusi on Proteins", Cene, Vol. 39, pages 239-245 (1985).
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Wllson et al., "A Sinple Method For Constructing Directly
Repeated Multinmeric DNA Segnents,” Gene Anal. Techn., Vol. 2,
pages 77-82 (1985).

The rejection of clains 17, 18, 48 and 49 under 35 U.S.C
§ 112, second paragraph, presented in the Exam ner's Answer,
mai | ed Decenber 6, 1993, has been obviated, as indicated in
the Suppl enental Exam ner's Answer, nuailed February 9, 1994.

Clainms 6, 11 and 32-39 stand rejected under 35 U.S.C. §
112, first paragraph, as being based on a disclosure which
fails to provide a witten description which would have en-
abl ed any person skilled in the art to which it pertains to
practice the claimed invention throughout the full scope of
the clains wthout undue experinentation.

Clainms 6, 11, 17-21 and 32-47 stand rejected under 35
U S.C § 103 over a conbination of all of the above |isted
ref erences.

We vacate the examiner's rejections with respect to
claims 6, 11, 21 and 32-47, make new grounds of rejection with
respect to these clains under the provisions of 37 CFR §
1.196(b); and reverse the examner's rejection with respect to

clainms 17-20.
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BACKGROUND

Antifreeze pol ypeptides are known in the art. These
pol ypepti des have been found in fish which live in arctic
wat ers. The pol ypeptides prevent the formation of ice in the
body fluids of these fish. See the specification at page 3,
lines 8-22. The specification describes a specific protein,
shown in Figure 4 of the application, which is a variant of an
antifreeze polypeptide found in winter flounder. Figure 4
al so indicates a specific DNA sequence encoding this variant
antifreeze polypeptide. The prior art describes an antifreeze
pol ypepti de found in winter flounder and its production by
bacteria that have been transfornmed w th DNA which encodes the

pol ypepti de. See pages 3 through 6 of the specification.

D scussi on

Havi ng considered the entire record in this appeal, we
have determ ned that sonme of the clains presented are indefi-
nite under 35 U. S.C. § 112, second paragraph. Accordingly, we
institute a new ground of rejection of clainms 6, 11, 21 and
32-47 under this statute infra. Since the netes and bounds of
clains 6, 11, 21 and 32-47 cannot be readily ascertai ned,
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consi deration of the issues raised under the enablenment re-
quirement of 35 U.S.C. § 112, first paragraph, and obvi ousness
under 35 U. S.C. 8 103 would be premature with respect to these
claims. In re More, 439 F.2d 1232, 1235, 169 USPQ 236, 238
(CCPA 1971)(One is not in position to determ ne whether a
claimis enabl ed under the first paragraph of 35 U S.C. § 112
until the netes and bounds of that claimare determ ned under
t he second paragraph of this section of the statute.). Inre
Steel e, 305 F.2d 859, 862, 134 USPQ 292, 295 (CCPA

1962) (Anal yzi ng cl ai ns based on "specul ati on as to neani ng of
the terns enpl oyed and assunptions as to the scope of such
clainms" is legal error.).

Wth respect to clains 17-20 we will reach the nmerits of
the examiner's rejection under 35 U S.C. § 103. W note these
clains had been rejected under 35 U S.C. § 112, first
paragraph in the Final Rejection, mailed June 24, 1993, Paper
No. 17. However, the Exam ner's Answer, nailed Decenber 6,
1995, Paper No. 19, presents the clains that are rejected
under 35 U. S.C. 8§ 112, first paragraph, as limted to "clains

6, 11, and 32-39." See page 11 of the Exami ner's Answer, the
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second conpl ete paragraph. Thus, clains 17-20 are not

presently rejected under 35 U.S.C. § 112, first paragraph.

New Ground of Rejection Under 37 CFR § 1.196(bhb)

Clainms 6, 11, 21 and 32-47 are rejected under 35 U.S.C. 8§
112, second paragraph, as being indefinite for failing to
particularly point out and distinctly claimthe subject matter
whi ch applicants regard as their invention.

1. "nodel ed after"

Clainms 6, 11 and 32-47 recite, either expressly or via
dependence on a claimthat recites, a DNA sequence "codi ng for
an antifreeze pol ypepti de nodel ed after the antifreeze
pol ypeptide found in winter flounder.”™ The netes and bounds
of this |anguage are not apparent, nor is there a specific
definition in the specification that would provide a
structural and/or functional Iimtation of the clainmed DNA
conmpounds. Does the winter flounder possess nore than one
gene whi ch encodes a protein which has an activity such that
it can be classified as an "antifreeze pol ypepti de?" How
close to which protein produced by a winter flounder nust a
compound be in order to be considered as "nodel ed after” the
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protein? W note that the as-filed specification states, in
pertinent part, fromline 23 of page 3 to |line 5 of page 4,
t hat:

Figure 1 shows the primary am no acid
sequence of a native AFP isolated from
the winter flounder.... This is a class
1 or alanine rich AFP. There are 38
amno acids (SEQID NG 1)... The AFP

of SEQID NG 1 is but one exanple of

a W de variety of AFPs.

It is not clear what degree of ice suppression activity, if
any, a protein encoded by the clainmed DNA conpounds nust have
before falling within the scope of the indicated clains.
Claims 6, 11, 32, 33, and 36-42 each recite, or is

dependent on a claimwhich recites, the presence of codons in
t he DNA conpound whi ch encode nultiples of an el even am no
acid sequence and limt the choices of those el even am no
acids by the follow ng | anguage:

where the first and fourth amno acids in

said el even am no aci d sequence are sel ected

fromthe group consisting of threonine,

aspar agi ne, glutam ne, glutamc acid, serine

and aspartic acid and the second, third and

fifth through el eventh amno acids in said

el even am no aci d sequence are sel ected

fromthe group consisting of alanine, glycine,
| ysine, isoleucine, valine, serine and | eucine.
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Wthin the genus of possible eleven am no acid sequences
claimed thus, is the species consisting of eleven serines. In
addition, the |anguage in the clains includes multiple el even
am no acid sequences which are devoid of alanine. The protein
fromw nter flounder described in Figure 1 contains only one
serine and contains 26 al anines of the 38 am no acids. This
di sparity exenplifies the breadth of the indicated proteins
that are to be encoded by the clainmed genus of DNA conpounds
and the protein that they are to be "nodel ed after”.

W note that the words "nodel ed after the antifreeze
pol ypeptide found in winter flounder" were added to the clains
for the first tinme via an amendnent filed Decenber 23, 1991,
Paper No. 10. On page 10 of this submission, at line 4
applicants state, "This addition was suggested by the

Exam ner. ... Applicants then refer to a declaration of one
of the inventors (Caceci), previously submtted in the course
of prosecution, and a publication by Kao et al., for a

di scussion of the differences between w nter flounder, ocean
pout and sea raven AFPs. However, such does not renove the
statutory requirenent that the clains particularly point out

and distinctly claimthe subject matter which applicants
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regard as their invention, nor substitute for the requirenent

under 35 U. S.C. 8§ 112, first paragraph, that the invention be

described in the as-filed specification.

2. "host having the characteristics of"

Caim?2l is indefinite in that it recites:

A bacterial host having the characteristics
of ATCC deposit No. 68425.

In pertinent part, the specification at page 26, lines 1-4
recites:
Therefore, a deposit has been made with the
Anerican Type Culture Collection (ATCC) of
Rockville, Maryland, of the plasm d PgX28L
in the E. coli strain DH5" and has ATCC
nunber 68425.°?
The scope of the clained products is not clear. Wich
characteristics of the deposited culture are limtations on
the clainmed products? Does the claiminclude a bacterial host

whi ch has been transfornmed with plasm d PgX28L but which is

i ncapabl e of expressing any of the DNA contained in the

2 \WW note that the nunber 68425 has not actually been
inserted into page 26, line 4, of the specification, however
the direction to do so is contained in a partially entered
amendnent, "Amendnent A", filed January 15, 1991, Paper #2, in
parent Application No. 07/588, 437.
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pl asm d? Does the claiminclude bacterial cultures other than
E. coli? It is not ascertainable which cells, beyond the
cells in the culture held at the ATCC, are within the netes

and bounds of claim21.

3."an anino acid sequence defined by blocks...of Fiqure 4"

Clainms 43-47 refer to the blocks of Figure 4. Cains 43-
46 commonly recite: "A synthetic DNA sequence ... conprising a
sequence of nucleotides coding for a protein which has an
am no acid sequence defined by blocks ... of Figure 4." The
only variation in these four clains is that a specific segnent
of "blocks" fromFigure 4 is recited in each one of clains 43-
46. Claim47 recites that the cl ai med DNA encodes "a protein
whi ch has an am no acid sequence with greater than five of the
ei ght bl ocks shown in Figure 4." The specification refers to
the bl ocks of Figure 4 at page 10, lines 4-16. The bl ocks are
indicated in Figure 4 by two-directional arrows. Blocks 1-8
are contiguous in Figure 4. The specification also
cont enpl at es addi ng segnents which are 11 am no acids in
length at the PST1 site shown in block 7 of Figure 4. Such an
addition would result in a non-contiguous associ ati on of
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mul ti pl e segnents (see the specification frompage 14, line
15, through page 16, line 1). It is not clear whether the
| anguage "defined by blocks ... of Figure 4" or "with greater

than five of the eight blocks shown in Figure 4" is inclusive
of the additional segnents discussed on pages 14-16 of the

speci fication.

ClaimlInterpretation

In contrast to the above-noted anbiguity, when referring
to Figure 4, clains 17-20 recite "as shown in Figure 4." Page
8 of the specification at |ines 22-25, describes Figure 4 as

"a base pair sequence ... and a synthesized am no acid

sequence for an AFP pol ypepti de WFBR wherein the gene wf8r
codes for the AFP WFBR' (enphasis added). Page 9 of the
specification at |ines

20-25, refers to Figure 4, stating:

Referring now to the drawi ngs, and nore
particularly to Figure 4, there is shown

a synthetic AFP peptide (SEQ ID NG 2) and

a synthetic gene (conprised of DNA SEQ I D

NO 3 and DNA SEQ ID NO 4) coding for the

AFP peptide having SEQ I D NG 2. (enphasi s added)
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Thus, we hold that clainms 17-20 recite the DNA and ami no acid
sequences of Figure 4 as they are shown in Figure 4, i.e.

uni nterrupted by any additional DNA or ami no acids. The
"havi ng" and "has" recitations of these clains result in
opening the clains to sequences which are inclusive of the
sequences of Figure 4, but which contain additiona

nucl eoti des or am no acids on either end of the correspondi ng

Fi gure 4 sequence.

The exam ner's rejection under 35 U.S.C. 8§ 112, first

par agr aph

W vacate the examner's rejection of clains 6, 11, and
32-39 under 35 U.S.C. 8§ 112, first paragraph. In doing so, we
enphasi ze that we have not decided the nerits of the issues
rai sed by the exam ner therein. |If prosecution is continued
on this subject matter and clains are presented which neet the
requi rements of 35 U.S. C. § 112, second paragraph, the
exam ner should revisit these issues.

The exanm ner's rejection under 35 U.S.C. 8 103

W vacate the examner's rejection of clainms 6, 11, 21,
and 32-47 under 35 U.S.C. § 103. 1In doing so, we enphasize
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that we have not decided the nerits of the issues raised by
the exam ner therein. |If prosecution is continued on this
subject matter, and clains are presented which neet the
requi renents of 35 U . S.C. 8§ 112, second paragraph, the

exam ner should revisit these issues.

Clains 17-20 stand rejected under 35 U.S.C. 8 103 over
Gourlie and Peters in view of Chakrabartty, Houghten and Scott
and further in view of any one of WIllians, Ferrari, Shen,
Doel , Kenpe or WI I son.

We reverse this rejection. A prima facie case of

obvi ousness has not been presented by the Exam ner.

The conbi ned prior art teachings do not provide a
reasonabl e basis for increasing the nunber of 11 am no acid
sequence repeats in the antifreeze pol ypeptide of w nter
flounder to establish that the claimed genes and transforned
hosts whi ch produce such pol ypepti des woul d have been obvi ous
to a person having ordinary skill in the art at the tinme of
the invention. The reasoning presented in the rejection is
stated in the Exam ner’s Answer, beginning on the |last |ine of

page 13 and continuing through |lines 1-14, of page 14, as:
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It woul d have been further obvious to enhance
the antifreeze properties of the protein by
addi ng addi ti onal repeat seqguences as suggested
by Chakrabartty or by am no acid substitution
as suggested by Scott, since these references
as cited above indicate that the nunber of ice
contact points is the limting factor in anti-
freeze activity. Thus, increasing the nunber
of ice contact points by the addition of AFP
repeat sequences (note the sane concl usion was
admtted by appellants froma review of Chakra-
bartty (19) and Scott, see page 12, |ast para-
graph, ending on page 13 of the specification),
or adding ice contact points via amno acid
substitution, or using |ike am no acids
instead of the naturally occurring ones were
all suggested by the prior art to enhance AFP
activity and provide both the notivation and a
reasonabl e expectation of enhanced AFPs.

We do not agree that "addi ng additional repeat sequences”

I s reasonably "suggested by Chakrabartty", nor that

Chakrabartty and Scott "indicate that the nunber of ice

contact points is the limting factor

in antifreeze activity."

The exam ner argues that Chakrabartty teaches length variation

in the right hand col um of page 11315. See the sentence

bridgi ng pages 10 and 11 of the Final Rejection. W find that

Chakrabartty there refers to "anal ogs which vary in | ength"

the context of "repeating the experinent." Chakrabartty’'s

wor k i nvol ves anal ogs of 1 repeat,

See Table 1 of Chakrabartty on page 11314.

15
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not teach | engthening the polypeptide by addi ng nore than
three repeats. The genes and hosts of clains 17-20, encode
and produce, respectively, polypeptides which contain the

ei ght specified 11-am no acid sequence "repeats" of Figure 4.
Pol ypeptides of this Iength with this nunber of repeats are
nei t her taught by nor reasonably suggested by the teachings of
Chakrabartty. Nor is a finding that the limting factor in
antifreeze activity is the "nunber of ice contact points"
reasonably supported by the Chakrabartty and Scott teachings.
These references note the significance of the nunber of ice
contact points, but they do not |essen the significance of

ot her factors, including the known nunber of contiguous
repeats in known antifreeze pol ypepti des.

We di sagree with the statenent in the above-quoted
section of the Exam ner's Answer (page 14, 7-9) which reads
"(note the sanme conclusion was admtted by appellants froma
revi ew of Chakrabartty (19) and Scott, see page 12 | ast
par agr aph, ending on page 13 of the specification).” The
cited section of the specification is not an adm ssion of a
"conclusion...froma review of Chakrabartty and Scott."

Rat her, the section of pages 12 and 13 of the specification to
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whi ch the exam ner refers, notes the teaching in the
Chakrabartty that "a m ninum of three repeats of the basic
sequence are required for ice suppression activity.” Then in

the follow ng sentence the inventors, not Chakrabartty,

concl ude "Hence, larger nolecules with a greater nunber of
repeati ng sequences which can forma | arger anmount of hydrogen
bonds should be nore effective in preventing ice crystal
growt h (enphasis added)."” This sentence is not an adm ssion
that the prior art had drawn the stated generic concl usion.

H ndsi ght shall not formthe basis of a conclusion of
obvi ousness under 35 U. S.C. § 103. "Both the suggestion and
t he expectation of success nust be founded in the prior art,

not in the applicant’s disclosure.” 1n re Dow Chenical Co.

837 F.2d 469, 473, 5 USPQ2d 1529, 1531 (Fed. G r. 1988). The
prior art of record does not denomi nate the critical features
of appellants’ invention; i.e. genes and hosts correspondi ng
to the production of proteins containing the eight-repeat
sequences required by clains 17-20. As the Federal Circuit

stated in Sensonics, Inc. v. Aerosonic Corp., 81 F.3d 1566,

1570, 38 USPQ2d 1551, 1554 (Fed. Cir. 1996):
To draw on hi ndsi ght know edge of the
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pat ented i nvention, when the prior art

does not contain or suggest that know edge,
Is to use the invention as a tenplate for
its own reconstruction - an illogical and

i nappropriate process by which to determ ne
patentability. . . . The invention nust be
viewed not after the blueprint has been
drawn by the inventor, but as it woul d have
been perceived in the state of the art that
exi sted at the tinme the invention was nade.
[citations om tted]

Thus, we hold that clains 17-20 define genes and hosts
whi ch woul d not have been obvious in view of the prior art

cited by the exam ner.

CONCLUSI ON

We reverse the rejection of clains 17-20 under 35 U. S. C
§ 103.

We vacate the rejection of clains 6, 11, and 32-39 under
35 U.S.C. § 112, first paragraph.

W vacate the rejection of clains 6, 11, 21, and 32-47

under 35 U.S.C. § 103.
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W newWy reject clainms 6, 11, 21, and 32-47 under 35
US C 8§ 112, second paragraph, and the provisions of 37 CFR §
1.196(b).

No time period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR 8§
1.136(a).

REVERSED- | N- PART; VACATED- I N- PART; 37 CFR § 1. 196(b)

WLLIAMF. SM TH
Adm ni strative Patent Judge

BOARD OF PATENT
TEDDY S. GRON

N N N N N N N N N N N

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES
ELI ZABETH C. WEI MAR )

Adm ni strative Patent Judge

Nr
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Whi t ham & Mar hoef er

Reston International Center
11800 Sunrise Valley Drive
Suite 220

Rest on, VA 22090
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Corrections:

VEI MAR

W SM TH

REVERSED- | N- PART
VACATED- | N- PART
37 CFR 1.196(b)



