THI'S OPI Nl 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 | aw journal and
(2) is not binding precedent of the Board.

Paper No. 27

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Appeal No. 95-2613
Application 07/876, 7941

Before WLLIAMF. SMTH, Adm nistrative Patent Judge, and
FRED E. MCKELVEY, Senior Adm nistrative Patent Judge, and
ELLIS, Adm nistrative Patent Judge.

ELLIS, Adm nistrative Patent Judge.

DECI SI ON ON APPEAL
This is an appeal under 35 U. S.C. §8 134 fromthe fina
rejection of claims 1 through 4 and 7 through 10, all the
clainms remaining in the application.

Clainms 1 through 3 and 7 through 9 are illustrative of

! Application for patent filed April 30, 1992.
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the subject matter on appeal and read as foll ows:

1. An inproved nethod for reconbinant production of a
human gonadotropi n, which nmethod conprises culturing ani mal
cells that contain regul ated secretory granul es and which
cells have been transfornmed with an expressi on system capabl e
of expressing a DNA encodi ng sai d gonadot ropi n under
condi tions wherein said encoding DNA is expressed, and

recovering the gonadotropin fromthe cul ture nedi um

2. The nmethod of claiml1l wherein said cells are
pituitary cells.

3. The nethod of claim2 wherein said pituitary cells
are GH;, cells.

7. A cell culture capable of secreting a human
gonadotropin which cell culture conprises animl cells that
contain regul ated secretory granules and which cells have been
transfornmed with an expression system capabl e of expressing a
DNA encodi ng sai d gonadotropi n under conditions wherein said
encodi ng DNA i s expressed, and

recovering the gonadotropin fromthe cul ture nedi um

8. The culture of claim7 wherein said cells are
pituitary cells.

9. The culture of claim8 wherein said pituitary cells
are GH; cells.

The references relied on by the exam ner are:

Boi e WD 90/ 09800 Sept. 7, 1990
(PCT Application)

Vander et al. (Vander), Human Physi ol ogy, The Mechani sns of
Body Function, Second Edition, McGawHill, Inc., NY, p. 184
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(1975).
Hel l erman et al. (Hellerman), “Secretion of human parathyroid
hornmone fromrat pituitary cells infected with a reconbi nant
retrovirus encodi ng preproparathyroid hornmone”, Proc. Natl.
Acad. Sci. USA, Vol. 81, pp. 5340-5344 (Sept. 1984).
Clayton, et al. (Cayton), “Expression of |uteinising hornone-
$
subuni t chl oranpheni col acetyltransferase (LH $-CAT) fusion
gene in rat pituitary cells: induction by cyclic 3'-adenosine
nonophosphate (cAMP)”, Mbl ecul ar and Cel | ul ar Endocri nol ogy,
Vol . 80, pp. 193-202 (1991).

Claims 1 through 4 and 7 through 10 stand rejected under
35 U.S.C. § 103 as bei ng unpatentable over Boine in view of
either Hellerman or C ayton, and Vander.

W reverse.

Backgr ound

Human reproductive hornones (gonadotropins) are a famly
of “heterodineric glycoprotein hornones which have a common ™
subunit, but [which] differ in their hornone-specific $
subunits.” Specification, p. 1, lines 18-21. The cl ai ned

invention is directed to a nethod of produci ng human

gonadot ropi ns? by culturing regul ated secretory granul e-

2 Hurman gonadotropins are reproductive hormones which include follicle-
stimulating hormone (FSH), luteinizing hornobne (LH), thyrotropin or thyroid-
stimul ati ng hornmone (TSH) and human chorioni ¢ gonadotropin (CG .
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cont ai ning animal cells which have been transfornmed with an
expression vector which is capable of expressing a DNA
sequence encodi ng a human gonadotropin. The specification
states that
Certain cells are known to contain dense-
core secretory granules and to secrete proteins

t hrough a regul ated pat hway, which can be
stinmul ated by certain substances, for exanple,

forskolin. These cells or cell lines, derived
from appropriate animal tissues, are the host
cells of the invention. |Included anong such

cells are cells of the secretory conponents of
t he hornone system such as the pituitary, $
islet cells, and cells of the adrenal cortex.
Particularly preferred in the nethod of the

I nvention are pituitary-derived cells.

Consi stent with the foregoi ng paragraph,
“cells derived frompituitary” refers [to] the
cells or cell Iines which are cultured from
pituitary tissue derived fromani nal species, in
particul ar manmal i an species, and nore
particularly, human or nurine pituitaries.
[Ilustrated herein is the G4, nurine cell |ine

[ Specification, p. 7, line 30- p. 8, line
9].

The results obtained by transformng the rat pituitary
cell line GH, with expression vectors encoding the $ subunits
of LH, CG or FSH and the common " subunits are set forth on
pp. 14-16 of the specification and in Figure 3.

Al t hough only two of the eight clains on appeal are
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limted to the use of G4, cells, these, and the cl osely-
related GH, cells, were the only type of regul ated secretory
granul e-contai ning animal cell considered by the exam ner.
That is, the prior art relied on by the exam ner for the
teachi ng of host cells within the scope of the broad claim
Hel | erman and Cl ayton, are directed to the use of GH, and GH,
cells, respectively. 1In addition, we direct attention to p.
7, second conplete para. of the Answer wherein the exam ner
states that

t he Exam ner notes that the rejection under

35 U.S.C. 8 103 was drawn specifically to

t he obvi ousness of GH, and ot her anterior

pituitary cells, and there has been no

prosecution to date on the basis of other

cell lines which may contain secretory

granul es- the obvious species (GH, cells)

al so renders the genus (cells having

secretory granul es) obvious.

Di scussi on
The exam ner has predicated her concl usion of obviousness

on the collective teachings of Boine, Hellerman or C ayton,
and Vander. Boine describes the construction of expression

vectors conprising the DNA sequences encoding the ' subunit

common to FSH, LH, CG and TSH and/or the $ subunit of FSH, LH
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or CG Boinme further describes the expression of said DNA
sequences in Chinese hanster ovary (CHO cells in order to
obtain heterodinmeric hornones. Hellerman describes the
expression of a DNA sequence encodi ng human parathyroid in rat
pituitary GH, cells using a reconbi nant expressi on system

Cl ayton descri bes the construction of vectors encoding a

fusi on sequence conprising the DNA sequence encodi ng the
pronoter of the $ subunit of the gonadotropin, |uteinizing
hormone (LH) and the DNA sequence encodi ng the chl oranphenica
acetyltransferase (CAT) receptor. The constructs were used to
transform GH, cells in order to characterize the activity
(anal yze the inducibility to forskolin) of the LH$ gene
pronot er sequence. Vander discloses that, in humans, FSH, LH
ACTH, TSH and growt h hornone are produced by anterior
pituitary cells. According to the examner, “[i]t would have
been obvious to a person of ordinary skill in the art to
produce any one of the reproductive hornones of the clainms by
usi ng Boi ne’s nethod, but instead substituting rat pituitary
cells as the host cells in view of the disclosures of
Hel | erman and Cl ayton that such cells were known in the art to

be used as transfection hosts for the expression of
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hor nones. . .. Answer, p. 4. W agree.

As pointed out by the exam ner, Boine describes the
expressi on of DNA sequences encodi ng the cl ai med hunman
gonadotropins in a mamal i an host cell. W acknow edge t hat
rat pituitary GH cells are not the natural source of
gonadot r opi ns; however, we find that the teachings of the
applied prior art, Hellernman and C ayton, denonstrate that
this cell line was known and used by those of ordinary skill
in the art as a host cell for the expression of heterol ogous
manmal i an DNA sequences, including, inter alia, sequences
whi ch encode human hornones, at the tinme the application was
filed. Accordingly, we agree with the exam ner that the
coll ective teachings of the applied prior art would have
suggested the claimed nmethod of produci ng a human gonadot r opi n
in other known mammal i an host cells, such as the rat pituitary
cells taught by the applied prior art. 1In re Nlssen, 851
F.2d 1401, 1403, 7 USP@d 1500, 1502 (Fed. Cr. 1988) (the
test of obviousness is not the express suggestion of the

claimed invention in any or all the references, but rather

what the references collectively would have suggested to those
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skilled in the art). Thus, we hold that it would have been
prima facie obvious to one of ordinary skill in the art to
produce a human gonadotropin by transform ng a regul at ed
secretory granul e-containing animal cell with an expression
vector capabl e of expressing a DNA sequence encodi ng said
gonadot r opi n.

After a prima facie case of obviousness under 35 U.S.C.
8 103 has been established, the burden of going forward shifts
to the appellant. 1In re Piasecki, 745 F.2d 1468, 1472, 223
USPQ 785, 788 (Fed. Cir. 1984). 1In response, the appellant
can submt objective evidence of nonobvi ousness, such as
evi dence of unexpected results. In re Soni, 54 F.3d 746, 749,
34 USPQ2d 1684, 1687 (Fed. Cir. 1995). 1In the case before us,
the appellant relies on the teachings on pp. 14-16 the
specification with respect to the expression of FSH in GH
cells and a declaration of Dr. Boine (Paper Nos. 8 and 12),
whi ch shows a difference in the glycosylation and sulfation of
LH when expressed in G4, cells as conpared to CHO cells.
Decl aration, paras. 3 and 4. The appellant argues that (i)

the specification data show that FSH is properly processed
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when produced in G4, cells, and (ii) the declaration shows
that G4, cells properly nodify the protein [LH by
gl ycosyl ation and nodify the glycosylation portion by the
addition of sulfate, a critical determnant of its
bi oreactivity in vivo.” Brief, pp. 7 and 8. According to the
appel | ant these results are surprising because G4, cells do
not normally produce gonadotropins. Brief, p. 8, |ast para.
Here, we agree with the appellant that the examner is
nerely reiterating her previous argunents and has not given
sufficient weight to the showi ng of unexpected results.
Regardl ess of the strength of the prina facie case of
obvi ousness, when an applicant submts objective evidence in
rebuttal, the exam ner nust step back and consider all the
evi dence anew. In re Piasecki, supra. As set forth by the
court inlIn re Rnehart, 531 F.2d 1048, 1052, 189 USPQ 143,
147 (CCPA 1976), “An earlier decision should not, as it was
here, be considered as set in concrete. * * * Facts
establ i shed by rebuttal evidence nust be evaluated along wth
the facts on which the earlier conclusion was reached, not

agai nst the conclusion itself.” 1In her response, we find that
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the exam ner nerely states, w thout challenging the
specification results with respect to FSH, that the
appel l ant’s conclusion that GH; cells correctly process FSH is
unsupported by fact or evidence. Answer, p. 7, |ast para.

She does not challenge the appellant’s data set forth in the
decl aration or the specification, but instead she nerely
states that the “appellants [sic, appellant’s] allegation that
‘it is surprising to find that these (G4) cells correctly
process FSH renmai ns unsupported by fact or evidence.”

Answer, p. 7, last para. Thus, we find that the examner, in
effect, is giving no weight to the evidence and i s naintaining
her original position with her statenent that “[i]t remains
that GH, had been denonstrated to be useful as host cells for
reconbi nant expression of proteins, and that one of ordinary
skill in the art would have expected such cells to be useful

for the production of FSH for the reasons of record above.”
[ Enphasi s added.] 1d. Absent factual reasons as to the

shortcom ngs of the declaration and specification data, we
nmust assune that the data denonstrate that an unexpected

result was obtained for the clainmed nethod of producing the
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human gonadotropins, LH and FSH, in GH, cells. Since the
I ssue of the obviousness of the clainmed nethod and cel
cultures has only focused on the obviousness of the use of GH
as host cells, when faced wth the appellant’s evidence of
unexpected results, at a mninum the exam ner shoul d have
all onwed the clains specifically directed to this cell |ine;
i.e., clainms 3 and 9.

As to the exam ner’s argunent that “the showi ng that a
si ngl e possi bl e enbodi nent, the use of CHO cells as a
reconbi nant host, does not produce a particular result is not
sufficient to establish that it is an [sic] the production of
that particular result using G4 cells is unexpected,” it is
not clear to us what nore she woul d have the appell ant do.
The only and, therefore, closest prior art of record shows the
reconbi nant expressi on of DNA sequences encodi ng hunan
gonadotropins in CHO cells. There is no burden on the
appel l ant to establish that the clained nethod results in an
unexpected result with respect to cell lines not raised as an
issue in the rejection.

Accordi ngly, since the exam ner has not provided any
reasons why the genus of cells having regul ated secretory
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granul es woul d have been obvious to those of ordinary skill in

the art at the
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time the application was filed, we reverse the rejection in
its entirety.
The decision of the exam ner is reversed.

REVERSED

WlliamF. Smth )

Adm ni strative Patent Judge )
)
)

Fred E. MKel vey, Seni or ) BOARD OF

PATENT

Adm ni strative Patent Judge ) APPEALS AND
) | NTERFERENCES
)

Joan Ellis )

Adm ni strative Patent Judge )
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JE/ cam
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Kate H. Murashi ge
Morrison & Foerster
2000 Pennsyl vani a Ave.,
Sui te 5500

N. W

Washi ngton, DC  20006- 1812
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