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the I nvention The present invention relates to use of

chaperone genes to inprove protein production in

reconbi nant expression systens. |In general,

reconbi nant | ower eukaryote host cells conprise a

nucl ei ¢ acid encodi ng a heterol ogous chaperone protein

and a deletion or disruption of the gene encoding the

endogenous chaperone protein. These host cells are

useful 10 for produci ng reconbi nant gl ycoproteins in

| arge anounts and for produci ng reconbi nant

gl ycoproteins that have reduced O gl ycosyl ation. (2)
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Devel opnent of further protein expression systens for
yeasts and filanentous fungi, such as Pichiapastoris,
wha®edoss? | nproved vectors and host cell |i nesPCHUSHIDDIB3507

effective chaperone proteins would facilitate

devel opnent of genetically enhanced yeast strains for
the reconbinant production of proteins, and in
particul ar, for reconbi nant production of antibodies.
5 The present invention provides inproved nmethods and
materials for the production of reconbinant proteins
usi ng auxiliary genes and chaperone proteins. In one
enbodi ment, genetic engi neering to humani ze the
chaperone pathway resulted in inproved yield of
recombi nant anti body produced in Pichia pastoris
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Thus, in certain aspects, the present invention
provi des | ower eukaryotic host cells, in which the
W0 evetdBa7 of at | east one endogenous gene encoRCTYSW09/033507
chaperone protein has been reduced or elimnated, and
a nucl eic acid nol ecul e encodi ng at | east one
mamal i an  honol og of the chaperone protein is

expressed in the host cell. In further aspects, the
| ower 5 eukaryotic host cell is a yeast or filanmentous
fungi host cell. In further still aspects, the

function of the endogeneous gene encoding the
chaperone protein Protein Disul phide |Isonerase (PDl)
is disrupted or deleted such that the endogenous PDI
Is no longer present in the host cell and a nucleic
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filamentous fungal host 35 cell, such as a Pichia

pastoris cell, in which the endogenous Pichia pastoris
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WD 2009/ 105357 PCT/ US2009/ 033507 |inked with an open
readi ng frame encodi ng a human therapeutic
W@ReoeopI3st ei n, such as an anti body, which is iPCT/UME3507
into the host cell. The host cell is then further be
engineered to reduce or elimnate the function of at
| east one endogenous Pichia pastoris gene encoding a
protein O mannosyl transferase (PMI) protein sel ected
fromthe group consisting of PMI1 and 5 PMI4 to
provide a host cell that is capable of making
reconbi nant proteins having reduced 0- glycosylation
conpared to host cells that have functional PMI genes.
In further aspects, the host cells are further
contacted wth one or nore inhibitors of PMI gene
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present invention also provides nethods for increasing
the productivity of reconbi nant human or mamal i an
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cell, or a yeast or filanmentous fungal host cell. The
wWoreaoboossdf the present invention conprise thePGI/Bf2009/033507
reducing or elimnating the function of at |east one
endogenous gene encodi ng a chaperone protein.
Cenerally, the nethod further conprises transform ng
the host cell with at | east one heterogeneous gene
whi ch encodes a honol og of the chaperone protein 5 in
whi ch the function has been reduced or elimnated. The
het er ogeneous genes conprise foreign genes encoding
human or nmanmal i an honol ogs of the chaperone proteins
in which the functions have been reduced or
elimnated. In further aspects, the foreign gene
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nucl eic acid nolecule into the host cell encoding the
reconbi nant protein: and 30-grow ng the host cel

under conditions suitable for producing the

reconbi nant protein. It has further been found that
over expressi ng an Ca2+ ATPase in the above host «cells
herein effects a decrease in O glycan occupancy. It
has al so been found that overexpressing a
caireticulin and an ERp57 protein in the above host
cells also effected a reduction in O glycan

occupancy. Thus, in further enbodi nents of the above
host cells, the host cell further includes 35 one or
nore nucleic acid nol ecul es encodi ng one or nore
exogenous or endogenous Ca2+ ATPases operably |inked
to a heterol ogous pronoter. In further enbodi nents,
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is the Ca2+ ATPase encoded by the Pichiapastoris PMR
gene or the Arabidopsis thaliana -5 WO 2009/ 105357
WEADAWB3O0V9/ 033507 ECAl gene. I n further enboRiTE1089/033507
the host cells further include one or nore nucleic
acid nol ecul es encoding a calreticulin and/or an
ERp57. Ot her Ca2+ ATPases that are suitable include
but are not limted to human SERCA2b protein (ATP2A2
ATPase, Ca++ transporting, cardiac nuscle, slow
twitch 2) and the Pichia pastoris COD| protein
(honol ogue of 5 Saccharonyces cerevisiae SPF1l). O her
proteins that are suitable include but are not limted
to human UGGT (UDP-gl ucose: gl ycoprotein
gl ucosyl transferase) protein and human ERp27 protein.
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chaperone protein has been reduced, disrupted, or
del eted; and nucleic acid mol ecul es encodi ng at | east
one manmmal i an honol og of the chaperone protein and at
| east one Ca2+ ATPase are expressed in the host cell.
Further provided is a | ower eukaryote 35 host cell in
whi ch the function of (a) at |east one endogenous gene
encodi ng a chaperone protein;
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and (b) at |east one endogenous gene encoding a
protein O mannosyltransferase (PMI) protein; have
wheo/1es8uced, di srupted, or del eted; and nucl RCTYUSDA033507
nol ecul es encodi ng at | east one -6 WO 2009/ 105357
PCT/ US2009/ 033507 mammal i an honol og of the chaperone
protein and at | east one Cat} ATPase are expressed in
the host cell. In further still aspects, the host cel
further includes a nucleic acid nolecule encoding the
human ERp57 chaparone protein or a nucleic acid
nol ecul e encoding a calreticulin 5 (CRT) protein, or
both. In particular aspects, the calreticulin protein
is the human CRT and the ERp57 is the human ERp57.
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Neur ospora crassa. Pichia sp., any Saccharomyces sp.,
any Schi zosacchroyces sp., Hansenul a pol ynor pha, any
Kl uyver onyces sp., Candida atbicans, any Aspergillus
sp., Trichodernma reesei, Chrysosporium | ucknowense,
any Fusarium sp. and 30 Neurospora crass. Further
enmbodi nents i ncl ude nethods for produci ng reconbi nant
proteins in vyields higher than is obtainable in host
cells that are not nodified as disclosed herein and
for producing reconbi nant proteins that have reduced
0-gl ycosyl ati on or O glycan occupancy conpared to
reconbi nant gl ycoproteins that do not include the
genetic nodifications disclosed
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35 herein. Reconbinant proteins include proteins and
gl ycoprotei ns of therapeutic rel evance, including
wa@pivhedses and fragnents thereof. -7 WO 2009/ BROBGBS2009/033507
PCT/ US2009/ 033507 Thus, provided is a nmethod for
produci ng a reconbi nant protein conprising: (a)
providing a | ower eukaryote host cell in which the
function of at |east one endogenous gene encoding a
chaperone protein has been disrupted or deleted and a
nucl ei ¢ acid nol ecul e encoding at |east one mammali an
honol og of the endogenous chaperone protein is
expressed in the host 5 cell; (b) introducing a
nucl eic acid nolecule into the host cell encoding the
recombi nant protein: and (c) grow ng the host cel
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providing a | ower eukaryote host cell in which the

function of (a) at |east one endogenous gene encodi ng
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35 acid nolecule into the host cell encoding the
reconbi nant protein: and (c) grow ng the host cel
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mamal i an  honol og of the chaperone protein and at

| east one Ca2+ ATPase are expressed in the host cell
30 (b) introducing a nucleic acid nolecule into the
host cell encoding the reconbinant protein: and (c)
grow ng the host cell under conditions suitable for
produci ng the reconbi nant protein. Further provided
is a nethod for producing a reconbinant protein with
reduced O glycosylation or O glycan occupancy
conprising: (a) providing a | ower eukaryote host cel
in which the function of (a) at |east one endogenous
gene encodi ng a chaperone protein has been
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produce N -10 WD 2009/ 105357 PCT/ US2009/ 033507
gl ycans having a Man3d cNAc2 or Man5d cNAc2 core
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35 and refer to an N-Iinked oligosaccharide, e.g., one
that is attached by an asparagi ne-N- acetyl gl ucosam ne
WO 200RAgB5T 0 an asparagi ne residue of a pol ypepe¢TES2009/033507
N-1inked glycoproteins contain an Nacetyl gl ucosam ne
residue linked to the am de nitrogen of an asparagi ne
residue in -11 WD 2009/ 105357 PCT/ US2009/ 033507 the
protein. The predom nant sugars found on gl ycoproteins
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nucl eic acid nol ecul e capable of transporting another
nucleic acid nolecule to which it has been |inked. One
type of vector is a "plasmid-vector", which refers to
a circular double stranded DNA | oop i nto which
addi ti onal DNA segnents may be ligated. Other vectors
i nclude cosm ds, bacterial artificial 30 chronosones
(BAC) and yeast artificial chronmobsones (YAC). Another
type of vector is a viral vector, wherein additional
DNA segnents nay be ligated into the viral genone
(discussed in nore detail below). Certain vectors are
capabl e of autononous replication in a host cell into
whi ch they are introduced (e.g., vectors having an
origin of replication which functions in the



host cell). Orher vectors can be integrated into the

genone of a host cell upon introduction into 35 the
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host genone. Moreover, certain preferred vectors are

capabl e of directing the expression of genes to which

they are operatively linked. -12 WO 2009/105357

PCT/ US2009/ 033507 Such vectors are referred to herein

as "reconbi nant expression vectors" (or sinply,

"expression vectors"). As used herein, the term

"sequence of interest” or "gene of interest" refers to

a nucleic acid sequence, typically encoding a

protein, that is not normally produced in the host

cell. 5 The nethods disclosed herein allow efficient
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t hat enhance translation efficiency (e.g., ribosone

bi ndi ng sites); sequences



t hat enhance protein stability; and when desired,
sequences that enhance protein secretion. The 35
woa001e538fT such control sequences differs depePdi/ng009/033507
upon the host organism in prokaryotes, such contro
sequences generally include pronoter, ribosonal
bi nding site, and transcription term nation seqguence.
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at a mninmum all -13 WO 2009/ 105357 PCT/ US2009/ 033507
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when t he gene has been nodified, for exanple, by

deletion, insertion, nutation or substitution of one
W@eoopnoBshucl eoti des, such that the nodified geeEUS2009/033507

encodes a protein which has at | east 90%to 35 99%

| ower activity, in particular aspects, at |east 95%

| ower activity or at |east 99% | ower activity, when

neasured in a standard assay, as conpared to the

protein encoded by the corresponding gene w thout

such nodification. -14 WO 2009/ 105357

PCT/ US2009/ 033507 Unl ess ot herw se defined, al

technical and scientific terns used herein have the

same meani ng as commonly understood by one of ordinary

skill in the art to which this invention pertains.
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Pi chi apastoris PEP4 [ocus. Resgure | 1 illustrates the

construction of plasmd vector pGFl 207t encodi ng the

T. reesei a-1,2 mannosi dase (TrNS1) and nouse a-1, 2
mannosi dase | A (FB53) and targeting the 30 Pichia
pastoris PRO I ocus. Figure 12 illustrates the

construction of plasmd vector pA.Y1162 encodi ng the




T. reesei a-1,2 mannosi dase (TrM\NS1) and targeting the
Pi chi apastoris PRO |l ocus. Figure 13 is maps of plasmd
W@ 2@a0s3pGLY2260 and 2261 encodi ng the anti- DKKI/US2009/033507

anti body heavy chain (GFI 710H) and |ight chain
(GFI710L) or two light chains 35 (GFlI 710L) and
targeting the Pichiapastoris TRP2 |locus. Figure 14 is
a map of plasm d vector pA.Y2012 encodi ng the
anti-ADDL antibody heavy chain (Hc) and |light chain
(Lc) and targeting the Pichiapastoris TRP2 | ocus. -16
WO 2009/ 105357 PCT/ US2009/ 033507 Figure 15 is a map
of plasm d vector pGA.Y2988 encodi ng the anti-HER2

anti body (anti-HER2) heavy chain (Ho) and Iight chain
(Lc) and targeting the Pichia pastoris TRP2 |ocus.
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Wthout being limted to any scientific theory of the
mechani smof the invention, it is believed that
whedoenedzsyous reconbi nant protei ns may i nt er aceCHUM09/033507
efficiently with heterol ogous chaperone proteins than
host cell chaperone proteins in the course of their
folding 35 and assenbly al ong the secretory pat hway.
In the case of co-expression, the heterol ogous
chaperone protein nmay conpete with the endogenous
chaperone protein for its substrate, i.e.
het er ol ogous reconbi nant proteins. It is further
bel i eved that the heterol ogous PDI protein and -17 WO
2009/ 105357 PCT/ US2009/ 033507 reconbi nant protein be
fromthe same species. Therefore, replacenent of the
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Pichia 30 pastoris. In the past, yeast, human or nouse
chaperone proteins were overexpressed wwth limted




success while the present invention denonstrates that
i nproved productivity of correctly folded and

W@ wpaoBa7 het er ol ogous proteins, such as anti bedi/E82009/033507
can be obtai ned through replacenent of the host
cell s' endogenous chaperone proteins with heterol ogous
chaperone proteins. The overexpression of
manmal i an-deri ved chaperone proteins, conbined with
the deletion of the 35 endogenous gene encoding a
protei n honol og unexpectedly results in inproved
productivity of glycoproteins, conpared with
over expressi on of the mamual i an-derived protein al one.
-18 WD 2009/ 105357 PCT/ US2009/ 033507 We further found
that host cells, transformed with nucleic acid
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yield and with reduced 0- glycosylation. In addition,
a further reduction in O glygosyl ati on was achi eved by
grow ng the 25 cells in the presence of a PMI protein
inhibitor. As exenplified in the Exanples, we
denonstrate that the nmethods disclosed herein are
particularly useful in the production of reconbi nant
human gl ycoproteins, including antibodies, fromlower
eukaryotic host cells, such as yeast and fil anentous
fungi with inproved properties, since the host cells
of the present invention exhibit tolerance to chem ca
PMI' protein 30 inhibitors and/or deletion of PMI
genes. The Exanpl es show that the reconbi nant proteins
have



reduced O gl ycosyl ati on occupancy and | ength of
O-glycans conpared with prior | ower eukaryotic
We@oaessbn systens. As exenplified in the Exan@i/Es3009/033507
the nethods herein will especially benefit anti body
production in which the heavy and |ight chains nust be
properly assenbl ed through disul phide bonds in order
to achieve activity and the anti bodi es nust have 35
reduced or no O glycosylation. W have further found
t hat over-expression of Pichiapastoris CGol gi Ca2+
ATPase (PpPMR1l) or Arabidopsis thaliana ER Ca2+ ATPase
(At ECALl) effected about a 2-fold -19 WD 2009/ 105357
PCT/ US2009/ 033507 reduction in O glycan occupancy
conpared to the above strains wherein the endogenous
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specifically with newWy synthesized glycoproteins. W
have further found that oveneexpression of the human
CRT and human ERp57 25 in Pichia pastoris effected
about a one-third reduction in O glycan occupancy
conpared to strains wherein the endogenous PDI 1 had
been replaced with the human PDI but which did not
express the hCRT and hERp57. Thus, in further
enbodi ments, any one of the host cells herein can
further include one or nore nucleic acid nol ecul es
encoding a calreticulin and an ERp57 protein, each
operably linked to a heterol ogous pronoter. These host
cells can be used to



30 produce glycoproteins with reduced O gl ycosyl ati on.

Thus, the nethods herein provide significant
w@eoanesges with respect to addressing the predi/E8009/033507
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i nduci ng expression of a nucleic acid nolecule
encodi ng the chaperone protein and a nucleic acid
nol ecul e encodi ng the overexpressed gene product
wherein said nucleic acid nolecules are present in a
host cell. In another enbodi nent, the expression of
t he heterol ogous chaperone protein and 25 the
over expressed gene product are effected by introducing
a first nucleic acid nolecule encoding a heterol ogous
chaperone protein and a second nucl eic acid nol ecul e
encodi ng a gene product to be overexpressed into a
host cell in which expression of at | east one gene
encodi ng an endogenous chaperone protein has been
di srupted or del eted under conditions suitable for

in an ex ression vector present 1in or




expression of the first and second nucleic acid
nmol ecul es. In further aspects, one or both of said 30
wo poogtiosssd second nucl eic acid nol ecul es are pPEBESL009/683507
expression vectors. In further aspects, one or both of
said first and second nucleic acid nol ecules are
present in expression/integration vectors. In a
further enbodi ment, expression of the heterol ogous
chaperone protein is effected by inducing expression
of the nucleic acid nol ecul e encodi ng the chaperone
protein wherein the nucleic acid nolecule into a host
cell in which the gene encodi ng the endogenous
chaperone 35 protein has been del eted or disrupted.
Expression of the second protein is effected by
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expression of the chaperoneprotein and the 20
over expressed gene product can be effected by inducing
expression of a nucleic acid nolecule encoding the
chaperone protein and a nucl eic acid nol ecul e encodi ng
the overexpressed gene product wherein said nucleic
acid nolecules are present in a host cell. In another
enbodi ment, the expression of the heterol ogous
chaperone protein and the overexpressed gene product
are effected by introducing a first nucleic acid
nol ecul e encoding 25 a heterol ogous chaperone protein
and a second nucl ei ¢ acid nol ecul e encodi ng a gene
product to be overexpressed into a host cell in which
expreSS|on of at Ieast ~one gene encodlng an endogenous
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conditions suitable for expression of the first and
second nucleic acid nolecules. In further aspects,
W@r®900s38bt h of said first and second nucl ei c BECI/ES2009/033507
nol ecul es are present in expression 30 vectors. In
further aspects, one or both of said first and second
nucl eic acid nolecules are present in
expression/integration vectors. In a further
enbodi nent, expression of the heterol ogous chaperone
protein is effected by inducing expression of the
nucl ei ¢ acid nol ecule encoding the chaperone protein
wherein the nucleic acid nolecule into a host cell in
whi ch the gene encodi ng the endogenous chaperone
protein has been del eted or disrupted. Expression of
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directed to any chaperone protein having the
capability to stinulate seesetion of an overexpressed
gene product. The nenbers of the hsp70 famly of
proteins are known to be structurally honol ogous and

i ncl ude yeast hsp70 proteins such as KAR2, HSP70,

Bi P, SSAI-4, SSBI, SSCl1 and SSDI gene products and
eukaryotic hsp70 proteins such as HSP68, HSP72,

HSP73, HSC70, clathrin uncoating ATPase, |1gG heavy
chain 25 binding protein (Bi P), glucose-regul ated
proteins 75, 78 and 80 (GRP75, GRP78 and GRP80) and
the like. Mdreover, according to the present invention
any hsp70 chaperone protein having




sufficient honology to the yeast KAR2 or manmalian Bi P
pol ypepti de sequence can be used in the present
WOoreaobooss1 o stinul ate secretion of an over exprBGEE009/033507
gene product. Menbers of the PD famly are also
structural ly honol ogous, and any PDI which can be used
according to the 30 present nethod is contenpl ated
herein. In particular, mammalian (including human) and
yeast PDI, prolyl-4-hydroxyl ase J3-subunit, ERp57,
ERp29, ERp72, GSBP, ERA a, GRP94, GRP170, BiP, and
T3BP and yeast EUGL are contenpl ated. Because many
therapeutic proteins for use in human are of hunan
origin, a particular aspect of the nethods herein is
that the heterol ogous chaperone protein is of human
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artisan a secreted gene product can be detected in
the culture mediumused to maintain or grow the
present host cells. The culture nedium can be
separated fromthe host cells by known procedures, for
exanpl e, centrifugation or filtration. The

over expressed gene product can then be detected in the
cell-free culture nedium by taking advantage of known
properties characteristic of the overexpressed gene 25
product. Such properties can include the distinct

i mmrunol ogi cal, enzymatic or physica




properties of the overexpressed gene product. For
exanple, if an overexpressed gene product has a
wapiognes3shzynme activity an assay for that actiRCT/YS2089033507
be perforned on the culture medi umused by the host
cells. Moreover, when antibodies reactive against a
gi ven overexpressed gene product are avail abl e, such
anti bodi es can be used to detect the gene product in
any known 30 i nmunol ogi cal assay (See Harlowe, et al.
1988, Antibodies: A Laboratory Manual, Cold Spring
Har bor Laboratory Press) In addition, a secreted gene
product can be a fusion protein wherein the gene
product includes a heterol ogous signal or |eader
peptide that facilitates the secretion of the gene
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gene products such as enzynes, cytokines, growth
factors, 20 hornones, vaccimes, antibodies and the

i ke. More particularly, overexpressed gene products
include but are not |limted to gene products such as
erythropoietin, insulin, somatotropin, growh hornone
rel easing factor, platelet derived growh factor,

epi dermal growth factor, transformng growh factor
a., transformng growmh factor R, epidernmal growth
factor, fibroblast growth factor, nerve growh
factor, insulin-like growh factor |, insulin-Ilike
gromh factor |1, clotting Factor




25 VI, superoxide disnutase, a-interferon,
y-interferon, interleukin-1, interleukin-2,

wo pioendseki n-3, interl eukin-4, interl eukin-5,PCT/US2009/033507
i nterl eukin-6, granul ocyte colony stinulating factor,
mul ti-lineage colony stinmulating activity,

gr anul ocyt e- macr ophage stinul ati ng factor, nacrophage
colony stimulating factor, T cell growth factor,

| ynphot oxi n, i nmunogl obul i ns, anti bodi es, and the

i ke. Further included are fusion proteins, including
but not limted to, peptides and pol ypepti des 30 fused
to the constant region of an inmunogl obulin or

anti body. Particularly useful overexpressed gene
products are human gene products. The terns
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operably Iinked to a nucleic acid nolecule encoding

t he gene product or the chaperone protein. Such an
expression vector can also-sontain additiona

el ements like origins of replication, selectable

mar kers, transcription or termnation signals,
centroneres, autononous replication sequences, and the
i ke. 20 According to the present invention, first and
second nucleic acid nol ecul es encoding an

over expressed gene product and a heterol ogous
chaperone protein, respectively, can be placed within
expression vectors to permt regul ated expression of

t he overexpressed gene product and/or the

het er ol ogous chaperone protein. Wile the heterol ogous
chaperone protein




and the overexpressed gene product can be encoded in
t he sane expression vector, the 25 heterol ogous

W@ b@paoBse protein is preferably encoded in anPCT/US2009/033507
expression vector which is separate fromthe vector
encodi ng the overexpressed gene product. Placenent of
nucl ei ¢ acid nol ecul es encodi ng the heterol ogous
chaperone protein and the overexpressed gene product
in separate expression vectors can increase the
anount of secreted overexpressed gene product. As used
herein, an expression vector can be a replicable or a
non-replicable 30 expression vector. A replicable
expression vector can replicate either independently
of host cell chronosomal DNA or because such a vector

has i nt egr ated, 0t NASE onf & lrbre RRILIRIQEh. M o UpON
inte g)(le%&}!regsre]d 1!1 !HDSQ ceh Qﬁlxl_rocﬁglLrl of ﬁ@é’raQﬂEQrs‘ngmgrat r%H&lhec@@
expr er%o tLe%ost cel? %Elg&mg ) 0duLt191’§0% at R e exﬁéssl;og Get;tl:& eft dmg Lt %EE?«BJ S
but cga eroabpsr’otetmhtge genﬁ%’od@c’c thgl%l/egxpgépsLthg Mcllugng%%ge%gh (Q gx the
g€ Q eHJi enous encodm en% hgﬁc or 9 ;mrJa c91£ 1§tjo {ﬂe l@g gall Ql e%%ggﬁ nt

,0r the

35 hevteceo[g en o m ene rggl another em@odlmgn gell %pa% 2531% Hg‘ﬁljg?
expr e S1 0N dté "

stuu ve y T 1 umb?y ex s a as? on@ £3%10 [} ous cha erog {‘F te gﬂ exgr
chro rﬁscéor 1 %tée genf produc {) e overe%)rre%g’(ﬁsr 11(1)&&%3%% rTH|SLICh cnll hnéas 10 achieve

noni nlfcgﬁFdé?c etion of the ?)\grexgresseq gen%p 1? 0 0 9 / 1 0 5 357
d? 1 US2009/ 0 %‘ﬁ%? ex;ireﬁsmn vefctors %a?,'be rephczﬁajg l1911 C?neri}qx%st rte
nnre‘ﬁ%W@?%?bﬂ%H@wﬁﬁg‘@Wﬁ?g“m?mﬁgt“ ot ST °%%sed
in a ROSE SUEE P PPy e&‘a‘li’érﬁ‘sci’ﬁ“eﬁ\"“ f h"‘“P?%"“S "h"“""“’ i
noni riceys %eﬂeﬁgmﬁ% BPERYs A Y 8?‘&““ feﬁ%“ B g%o%% g
Fol | oWFHE Pl 8fuct i on of at | east one expr essi on
velet or encodPRESSt R Ao Brdeeitip NS RE N EFEh, the
gene PERSHUEE copslied prairsin ey desisiens Lad agere g oot
expreé%?%%W6@“QHOB”%ﬁﬁﬂQ@W@H§‘§§h§“€ﬁ¥ﬂﬁFﬂﬁmﬁﬁﬂmﬁene
pr od urdeculegremisiy whishier pRIERYT Hgd P ArC'EC 1 BOltTYS enogdie e PapRt
expr ed@prepnpolypreies 6T he@ied eergrerH engjEqqusts pPrgrehlydipked ip fyis
anddt heevtexrripo it rrehieements ein plfept papssgionpf pucled %?éﬁ@@@ﬁ@ﬁ“%hlch
const h4perene Rrestingor gyprexprpreh espdprofucie xihpsdeicgeid sequepect inghife
het er mirogs gbanehapar netghaaneds troscripfipn @sey ESRsHIPindigesticp.or
enc odiemgatipvignaly end etha deydircthick e dygrolgiperxarsspndighe ajtepriated
i Nt r Olghtt o8 APrdferpblpthesvgatds a @dciors, bicr@ghagepcogiidyioavkses: | ncr eased
sewr et i on of Bphsiooverseiipress agnigefetiq e etmantian e
Pr €S eYiast XY @S SluGhe yeertiuoirel agidmivdges thaspl yeaabrios cicetingyyest
host @®bomos ypieation@eagnces, yedsogiidronadnenang Bhsi integating vedprdethg o
[ tt] ike.OF com@ehdngy liftieat maaytypesdf asiotave is plaos in Exdnter of. (Most,
e.g., :&-eukanyotic host cell, so long as an
EXJr €SSi 0N VEehas or pelkifick e kpS B biofiectdf expripgion of a gene
het er gbiagadise [EhapE EBNELr clepEnBiughas adTating warespresis®ed gene
pr 0dUGinSetdisiknds@ba@fagenyiat siled. tAd fuetSroee b tringfptiod! rguady
gene i iEkiS ornRombRatiSie krebkt@lathios tise @k prestnyqa@essich Bectors.
EXPr esisbods cd8icdiPdhSnead ad@s@itd dg@dorendiedbrd aRConiadplatldNA Or
RN& nplegcul es  engineered for controll ed expression of
a desired gepmotdsRdbrA Squerde FROHEL foeddsotigR@e xhrasif@ar esent
Chapep.ae:, pbRkRigasty Shsofbi@ WRERX PERSAchgGR REATAMAGLCT .
Such vectors al so encode nucleic acid nolecule
segnents which are operably-&inked to nucleic acid
nol ecul es encodi ng the present chaperone pol ypepti des
or the present overexpressed gene products. Qperably
linked in this 20 context nmeans that such segnents can
ef fect expression of nucleic acid nol ecul es encodi ng
chaperone protein or overexpressed gene products.
These nucl ei ¢ acid sequences include pronoters,
enhancers, upstream control elenents, transcription
factors or repressor binding sites, termnation
signal s and other elenents which can control gene
expression in the contenpl at ed




host cell. Preferably the vectors are vectors,

bact eri ophages, cosm ds, or viruses. 25 Expression
WQoewvaessdf the present invention function in BEHES2009/033507

manmal i an cells. Yeast vectors can include the yeast

21t circle and derivatives thereof, yeast vectors

encodi ng yeast autononous replication sequences,

yeast m ni chronosonmes, any yeast integrating vector

and the |Iike. A conprehensive listing of many types

of yeast vectors is provided in Parent et al. (Yeast

1: 83-138 (1985)). 30 Elenents or nucleic acid

sequences capabl e of effecting expression of a gene

product include pronoters, enhancer el enments, upstream

activating sequences, transcription termnination
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i ncl ude sugars, phosphate, al cohol, netal ions,

hor nones, heat, cold and theslike. For exanple,

comonly used inducers in yeast are gl ucose,

gal actose, and the like. 20 Transcription term nation

sequences that are selected are those that are

operable in the particular host cell selected. For

exanpl e, yeast transcription term nation sequences are

used in the present expression vectors when a yeast

host cell such as Saccharomyces cerevisi ae,




Kl uyveronmyces |actis, or Pichiapastoris is used
whereas fungal transcription term nation sequences
wowwvdodss7 used i n host cells such as Aspergi | | RGI/HB2969/033507
Neur ospora crassa, or 25 Tricoderma reesei.
Transcription term nation sequences include but are
not limted to the Saccharonyces cerevisiae CYC
transcription term nati on sequence (ScCYC TT), the
Pichia pastoris ALG3 transcription termnation
sequence (ALG3 TT), and Pichiapastoris PMAI
transcription term nati on sequence (PpPMAI TT). The
expression vectors of the present invention can al so
encode sel ectable 30 markers. Sel ectable markers are
genetic functions that confer an identifiable trait
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sel ectabl e markers can al so be used to anplify the
copy nunber of the expressi-am- vector. After inducing
transcription fromthe present expression vectors to
~produce an RNA encodi hg an overexpressed gene product
or a heterol ogous chaperone protein, the RNA is
transl ated by cellular factors to produce the gene
product or the heterol ogous chaperone protein. 20 In
yeast and ot her eukaryotes, translation of a nessenger
RNA (mMRNA) is initiated by ribosomal binding to the
5" cap of the nRNA and m gration of the ribosone al ong




the nRNA to the first AUG start codon where
pol ypepti de synthesis can begin. Expression in yeast
W@ eaomessial i an cel | s general |y does not requi rBCT/US2009/033507
speci fic nunber of nucleotides between a
ri bosomal -binding site and an initiation codon, as is
sonetinmes required in prokaryotic 25 expression
systens. However, for expression in a yeast or a
mammal i an host cell, the first AUG codon in an nmRNA
is preferably the desired translational start codon.
Mor eover, when expression is perfornmed in a yeast host
cell the presence of long wuntranslated | eader
sequences, e.g. longer than 50-100 nucl eoti des, can
dimnish translation of an nRNA. Yeast nRNA | eader
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el ements being used to contrwl gene expression. After
construction of the present expression vectors, such
vectors are transformed into host cells where the
over expressed gene product and the heterol ogous
chaperone protein can be expressed. Mthods for
transform ng yeast and other | ower eukaryotic cells
wi th expression vectors are well known and readily
avai l able to the skilled artisan. For exanple,
expression vectors can be transforned into yeast 20
cells by any of several procedures including lithium
acet ate, spheropl ast, el ectroporation, and




simlar procedures. Yeast host cells which can be used
W th yeast replicable expression vectors include any
wowid/1633pe or nutant strain of yeast which i s PEPEKI009/033507
of secretion. Such strains can be derived from
Saccharonyces cerevisi ae, Hansenul a pol ynor pha,
Kl uyveromyces lactis, Pichia 25 pastoris,
Schi zosacchar onyces ponbe, Yarrowi a |ipolytica, and
rel ated species of yeast. In general, useful nutant
strains of yeast include strains which have a genetic
deficiency that can be wused in conbination with a
yeast vector encoding a sel ectable marker. Many types
of yeast strains are available fromthe Yeast
Genetics Stock Center (Donner Laboratory, University
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I n one enbodi ment, the host cell further includes an
al , 2- mannosi dase catal ytic -315 domain fused to a
cellular targeting signal peptide not normally
associated with the catalytic domain and selected to’
target the al, 2-mannosi dase activity to the ER or
CGol gi apparatus of the host cell. Passage of a
reconbi nant gl ycoprotein through the ER or CGol g
apparatus of the host cell produces a reconbi nant
gl ycoprotein conprising a Man5GlcNAc2 gl ycoform for
exanpl e, a reconbinant gl ycoprotein conposition
conprising predom nantly a Man5GLcNAc2 gl ycof orm

general




20 For exanple, U S. Patent No, 7,029,872 and U. S
Publ i shed Patent Application Nos. 2004/0018590 and
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capabl e of producing a glycoprotein conprising a
Man5GlcNAc2 gl ycoform In a further enbodi nent, the

i mredi ately precedi ng host cell further includes a
GLcNAc transferase | (GnT |) catalytic domain fused to
a cellular targeting signal peptide not 25 normally
associated with the catalytic domain and selected to
target G cNAc transferase | activity to the ER or
Gol gi apparatus of the host cell. Passage of the
reconbi nant gl ycoprotein through the ER or ol gi
apparatus of the host cell produces a reconbi nant
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of the host cell. Passage of the reconbi nant

gl ycoprotein through the ERor Col gi apparatus of the
host cell produces a reconbi nant gl ycoprotein
conprising a G cNAc2Man3d cNAc2 gl ycoform for exanple
a reconbi nant gl ycoprotein 15 conposition conprising
predom nantly a G cNAc2Man3d cNAc2 gl ycoform U. S.
Patent No, 7,029,872 and U.S. Published Patent
Application Nos. 2004/0018590 and 2005/0170452

di scl ose |ower eukaryote host cells capable of
produci ng a gl ycoprotein conprising a

G cNAc2Man3d cNAc2 gl ycoform The gl ycoprotein
produced in the above cells can be treated




invitro with a hexam nidase to produce a reconbi nant
gl ycoprotein conprising a Man3d cNAc2 20 gl ycof orm
WO 008/16336T her enbodi ment, the i medi ately preckdi/ng009/033507

host cell further includes a galactosyltransferase
catal ytic domain fused to a cellular targeting signa
peptide not nornmally associated with the catal ytic
domai n and sel ected to target gal actosyltransferase
activity to the ER or Col gi apparatus of the host
cell. Passage of the reconbi nant gl ycoprotein through
the ER or 25 CGol gi apparatus of the host cell produces
a reconbi nant gl ycoprotein conprising a
Gal A cNAc2Man3d@ cNAc2 or Gal2d cNAc2Man3d cNAc2
glycoform or mxture thereof for exanple a
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seIeé?%@”f@mﬂgwag?n§ralytransferase activity to the ER
or -32 WO 2008mersadimensEr Attt s sy ?4‘ pave
apparPFiay CPMEMpEE A drep e BEes d P HEPERS mbi nant
gl 29 C opititE i it ot rghiat HestinERed portds pyromaysRt e B t he
host cetitp dopripridiclested iy toregt Sl iaFfeasrty boprdiRer Grie

conp rap@qatppg)f tberhes@@yln Pppgpeptof ti)c recgubinant glycoprotein through the ER or Golgi
NANA2:Gai G Nt PTISE eshombipaniglygppreifivommrigipe predominantly the
NANACGHEEAMBRENMnIFAENAC2 gl ycof orm or mi xture

t ér eof . Forhnh fghernedikal poimmedhiply precedgp hogt cedl thetirogpeedy east
and favromepstthaihare Bedpropaggly the predorinently ghe FlflcNARMPs G2 Ao st

cel | dyentfimbe inpligiesla siddtragsferye gatpyticfdgmaingiyseg ol addlipig t2@NFE sgiad| | C
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di sclosesna-GRBAdiedpofi@i(for epRPE Kiupabrysss I@Aphd @R fuistadys TIwe r
euk ar §10ise Gandp@terp) IGHAL10sS irddpyHeR tt@ ekafilicy DGR Bir@imagaster ThB

gl 3$C Ofaedteirdportdd, T PUBIR A tanshoR@ (f han:, IRlnlsislic6dn be

t r eatRelpdid). BichkeGowdd elidiryo hE}klls Sudfl a0 eflBeSdEr1dmentday faMghUEIeheal
reconbi nant gl ycoprotein conprising predom nantly a
Gal 2d cNAc2Man3GLcNAc2 gl ycoform or

Gal G cNAc2Man3d cNAc2 gl ycofserm or m xture thereof.

Any one of the preceding host cells can further

i nclude one or nore GLcNAc transferase selected from
the group consisting of GiT Ill, G1T IV, &GT V, GT
VI, and G1T I X 15 to produce glycoproteins having

bi sected (G1T II1l) and/or nmultiantennary (GT IV, V,
VI, and [|X) Nglycan structures such as disclosed in
U.S. Published Patent Application Nos. 2004/074458 and
2007/ 0037248.




In further enbodi nents, the host cell that produces
gl ycoprotei ns that have predom nantly

W@R@breBn5d cNAc2 N-gl ycans further includes BCT/US2009/033507
gal actosyltransferase 20 catalytic domain fused to a
cellular targeting signal peptide not normally
associated with the catalytic domain and selected to
target Gal actosyltransferase activity to the ER or
CGol gi apparatus of the host cell. Passage of the
reconbi nant gl ycoprotein through the ER or CGolg
apparatus of the host cell produces a reconbi nant
gl ycoprotein conprising predom nantly the
GalGlcNAcMan5G cNAc2 gl ycoform 25 In a further
enbodi nent, the i mmedi ately precedi ng host cell that
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act o CERIETR TcNfc G?*?Acz q,%?ﬁfm

such AE3ENse Gal )(?1TI\1A§.(ILF@W’8 AC(—I V\D
2009/ PEBEHPABCIFRISHUE 13807 %“8 7 %-"“‘EPF"SH% b*?%eé?“é?“l”u t

i s20pretteys afsheaforerpeatione dgkeans BEfear yot e host cel |'s such as
yeast and fik&n@¥erpaganilhpserolbeidurertenrr §rengr Meer ed
t 0 i nelsaties sietve Pigygweris TheprSoopies dyngnstraefhe pypptopgih respect to
enb o diverifiprmsodgyfenty ofibe inybptivreand eyt tabedopsued ¢ raiting gy mewft| s

ar e fThe tilieartisagy bavieg rpag it disglosenpfl prevepealidreip.oyillatepepiperifgtngmerous

gl 3fC Oypriegtt. @pdifsatibra wil imgrogmeng frie Siptebdseed npatanipis dgsqaiprtl thidarg | ycans
by  Srogibtk eithondpviaing fpmdhe prpstiqe pighe prerent Beeptgmnosyl t r ansf er ase
gene (BMr2) (See, U.S. Published Patent Application No.
2006/ 0211085) and gl ycopr&tadPpst havi ng phosphonannose
resi dues by deleamplegows b exghiesipnpplicieniggonihenapyroddyoin ficled  t he
p hBs phomanga esasted bynang ddserlapahigeinese FNGE ta erdosibiNgB1 faSe e
for esaniledanlikeiced Mol 48 presdloSasseife, elcBfhe @2 uman?dI. The

7, 259xHDH Yurthet doviks st thiselfost 8414 prdduce@lidoadiinentbgiiepthat kahedugl GV e
host gedshision. t he host cells are further genetically
nodi fied to ednkuiisiat @prédig@lingeasylaatid Gor AFL Y642 €ompiBing an

gl 3C oppratiQicddsetdyncelial B¢ Hufd) POIproin 84d bipkit 4 mElRGes@Itarg¥liice  Of

t he phoLe letortdrRNOSGYd - PraNshat: apiedehof thelgene dbingdMe@lRs N
( Ser / ks pDARBQSYic £ anshieshas; geaasipl (RMESwsedee U. S.
Patent No. 5,714,377) or grown in the presence of i
inhibitors such as Pnt-1, Pmsi-2, and Pnti-3 as

di scl osed in Published International Application No.
WO 2007061631, or both. Thus, provided are host cells
that have been genetically nodified to produce 15

gl ycoprotei ns wherein the predom nant N-gl ycans
thereon include but are not limted to Mn84d cNAc2,
Man7d cNAc2, Man6d cNAc2, ManSA cNAc2,

GlLcNAcMan5d cNAc2, Gal GlcNAcMan5G cNAc2,
NANAGa1lGLlcNAcMan5G cNAc2, Man3Gd cNAc2, d eNAc(1



4) Man3d cNAc2, Gl (I .) GLcNAc(1-4) Man3GLcNAc2,
NANA( 1-4) Gal (1-4) GLcNAc(Il - 4) Man3G cNAc2. Furt her

WO pbaeisa7 are host cells that produce gl ycopr oR&i/nS2009/033507
that have particular 20 m xtures of the aforenentioned
N-glycans thereon. In the foll ow ng exanpl es,
het er ol ogous hunman proteins are expressed in host
cells of the species Pichia pastoris. These exanpl es
denonstrate the invention with respect to specific
enbodi nents of the invention, and are not to be
construed as limting in any manner. The skill ed
artisan, having read the disclosure and exanpl es
herein, will recognize that nunerous 25 variants,
nodi fications and i nprovenents to the nethods and

mat ef, ﬂo@'xll RFi %CEﬂNQ%ﬂodthﬁg hu@dn®DI v@%ﬁllﬁm b? P(\,‘M uglm{é E)nmers

devi gt g b heRcdrBEcdetacddatBa@fackRec AR Q8RN nb:AYENt | ON.
EXAMRE: b PaIlhd ST XARA Bras hoMB A NG RABEASEIRARCAT 3 (sEQ

het e ru%&’ Q H§t rﬁol%egge%trgacgede Ra P flacfﬂ\l) @nd a%axplﬁﬁtcﬂ{& (§D was
eng] a 90§ch Xanl.‘)l(ﬁé B‘AQ§(§R ot it n§wcl,rtn yE{'J'o@ th o Qﬁ\'ﬂ@ 25 cycles
enco %s@g &ﬁ QUCAOH Scoblala 75285 1 NEGHL | Ln@ﬁﬁ bigd

r epl aC IOQnmu S, ;ge‘?u% %R%l%c%ﬁcﬁ s cf%ne@i%ﬁ Jnfagect 1h

hura n e mlcp vec%r L?61 ulrhg nmqgo gx}ﬁnota 1(9s£qugnll§c§ %e host
Cel l I\FOeCS Onres €C vgy are Ownlmelgblell had reduced
ammo acuTi S€ ue ces of the Pichia (SEQ D

eX p I' SJ%S‘IHO nc{ 42 respez%r %}éare slﬂ)wp in i?’a Ezﬁll Isola%or o nucl§ c acxf olécules
h uma ﬁ:on@bi Plfh éz Ipcﬁtorzs 5 i3 reglons was pe amglﬂ?anonto
t he |re§1 (an Iilcézg faét[grzs lgeéxon%uh eb?API re xon was hfu u51 0 CuS
for PR AN S il im : g?
palst TR0 WY} Phggst Lot SPEGA:?@N&W%%‘F TGe”‘A HRY
t he HRNEW: BOP < Ras asarlis] ripppemas 8P 105357
PCT/ JB5068TT6A%EBTCCAH MR P NOBY Eﬁ?ﬁl e QTCTS’E)?\%GS di ng
t he HISHERCERICAHAS CARBATFA A THY B8 RBP4y " ’fhf‘i’é‘“ﬁ’r“ SF?é“r s
hPDI /NBB}-Y 11830 ecammis BNACATSO OB ErAEA 1ogs WeeSieQ |
NEP I;ycleaﬁ)é"c 5 PPPRpiE. 2P lps of 957C for 30 seconds, 55°C for 30 seconds, and 72°C
CCTTARTT miaTer A AT A PEATREAEAGCP PIEFGRTCAIISP R (SEQ 1D
NO,  Zpgmes, PpPRI (Shigd IR 39 Mereneaeieclqedinoplagiforér ARG to
Jol | amake@pymid vertoe PEL YGRPrRimCHY Sletespe ORI T BT 8L Y8 % Piifice,
San Jogwents RRAYG3-S R p4RCR ¢ Biselitier Mepdd Vager BOLY 24eWhéch @regsifthe95C
f o tokenidrieqtn o @ishia RBrigAREE ews: wesf rerpSEwihdNAZgEmes CpfiRlS) 58C
f or 304 RpRY Girepsoectizeh vhiED@ecfs e pldmig vastpmh @SS, to therf@ flasts Prdwe d
by onémpteapedseon offthe PRIClofugr 10 m nutes. The resulting PCR
product was Bk oriedcil nelguiqrhadngtd huperdiDbyas thiy CRRd ipto plgmidak e
pl as nechr ¥BEE7 o prodBLe YBIBL vechhpL it b einthithd eeclgievdid arlico aci d
S 80 U enoés; the fumpd ADI was plavainndedle cop @E@h Fi-h@kstoris 33 Pithigong @,
I es peetGavm)yDxprassie/isaraimnplasmid Fedy bEL Y842 wast@stififvd briiggiheot | de
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( SEQ thobdr prd¥ghal dhikidBroMEbR ;sigh GBI @CSEQUENY: 28) Buvies SNaibwatriciion
Tabl endie sitd a6 sachd 26dh badt 3 RiMEIdEHe Exp@Gibritaskd cepl$ing $he nucleic
C 03P 4ci8 b Guid Bdifgite Rimajr@sikiaket Sonfibnlid ctor LBI618 With A8 TAindO NS
was  pefrkiroaRdh nhryic RaoRduR hdvihd abmttis @i afa Pact heat theaGhOns

. from ﬂ?d.srﬁ'lmeaor paYt® Hi'ge&edg\ﬁmmdmlalﬁl PERNAe rFtdg Riegrdti@GkpReEsionas
anplified using primers PB248: 5
ATGAATTCAGGCCATATCGECCATTGIBTACTGIGCGCCCACAGT AG 3' 15
(SEQ ID NO 3); PB249: 5
ATGTTTAAACGTGAGGATTACTGGTGATGAAAGAC 3' (SEQ 1D NO
4). The 3" region was anplified using priners PB250:
5" AGACTAGICTATTTG GAGACATTGACGGATCCAC 3' (SEQ I D NO
5); PB251: 5 ATCTCGAGAGGCCAT

f—l')_‘o

r get



GCAGGCCAACCACAAGATGAATCAAATTTTG 3" (SEQ ID NGO 6).
Pichia pastoris strain NRRL-Y11430 genom ¢ DNA was
wis@d/165367 PCR anplification. The PCR conditi onBCTXES209/033507
one 20 cycle of 95C for two mnutes, 25 cycles of 95C
for 30 seconds, 55C for 30 seconds, and 72C for 2.5
m nutes, and foll owed by one cycle of 72C for 10
m nutes. The resulting PCR fragnments, PpPDII (5) and
PpPDII (3'), were separately cloned into plasmd
vector pCR2.1 to nmake plasm d vectors pGLY620 and
pA.Y617, respectively. To construct pGA.Y678, DNA
fragnents PpARG3-5'" and PpARG 3' of integration
pl asm d vector pA.Y24, which targets the 25 plasmd
vector to Pichiapastoris ARG3 | ocus, were repl aced
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Sc a V@A T4ATERATCAGE BATAGETACHSFTRCHICEEATGA Co T affiSp TGk ed
t 0 t heCTRMAITECAPG S TICRACASIEOMTCAF I TaRPARGETICETE TaIdPerATC
nodse CTATeAGRY (FERDEY: P Treardi@as riashid vephrapShY @ 2ieet or to t he
Pi chi @prpas/fingeritign D that bogiginsgn dkpsessicd Fassetig fretiengiles the pumpr i@ ORD) |
| oc ustuson ghoteininégroarbliofye Airhia pahieris BRprews) sgfincldes et 063 | nt 0
t he Pilidns df CRISia pdibrgy IRRS 2Be 1 tajgdt therddsmiditees totthq RB! locus of
coNst gewb@it fogisrupibn 4HThaRRA Iokussatittaratiop Gty 6 @ssionkretainctheddsl de
antd andu) Gig@d ithstrasaig b@oE® otflastidrect®p@HVI?. e- Si gnal
pepti de are sdhowiion ofexiisIninideriiGisvecto? fGLETEB eR@ding the human
I €S P eGP Blteih.was a30IRSE AhdIChdve i FRlire BX Tk BS3d GRAFiwALPERr at | on
vect OdmpHa 2232 BRI (B Bibdaiencd) withala pinfAGRRI4IPOISAGTGRAS
as f otdaoesT@ADTIG TST@ANGGHTACAGTNGRE(SEQ IDAONUE ne bGRPACP
noise culcecensmai AgpArireaTdnnrancASROEBA@I TOT &) (SEQUBEO: 16).
synt hes P(Zﬁ:dndﬂbﬁs &:ﬁ%%ﬁde o A63C (foRﬁ@ &fﬂ&@,lls Geles @Bmy))secamﬂ‘ﬂ
used 156 forkOse SRR 9daFE for I i, Sld MBGEIDY onpérie? 28Zor 10 he
nucl eoti de and am no acid sequences of the human EROla
protein (SEQ I D NOs: 43 and-344, respectively) are
shown in Table 11. The nucleic acid nolecule encoding
the hunman EROla protein was released fromthe plasnmd
vector using restriction enzynes Afel and Fsel and
then ligated with a nucleic acid nol ecul e encoding the
ScaMPpre-signal peptide wwth 5° Notl and 3" blunt ends
as above into plasm d vector pG.Y2228 15 digested with
Nod and Fsel. Plasm d vector pGE.Y2228 al so incl uded
nucl eic acid nolecules that included the 5 and 3'
regi ons of the Pichiapastoris PRBI gene (PpPRB1-5" and
PpPRBI - 3




regi ons, respectively). The resulting plasm d vector,
pA.Y2230 was digested with Bglll and Nod and then

WO p@attedsi t h a nucl ei c acid nol ecul e cont ai ni PGI/UB®09/033507
Pichia pastoris PDIl pronoter (PpPDH pronoter) which
had been obtained fromplasmd vector pGLY2187
digested with Bglll 20 and Notl. The nucl eoti de
sequence of the PpPDl pronoter is
5' - AACACGAACACTGTAAAT
AGAATAAAAGAAAACT TGGATAGTAGAACTTCAATGTAGTGITTCTATTGICTT
ACG
CGGCTCTTTAGATTGCAATCCCCAGAATGGAATCGTCCATCTTTCTCAACCCAC
TCA
AAGATAATCTACCAGACATACCTACGCCCT CCATCCCAGCACCACGTCECGATC
ACC

minutes. The PCR product was cloned into lasmld vector CR2 1 to make plasmid vector
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pA.Y¥2187 with Bglll and Notl and the DNA fragnent
ligated into pAY2229 to nmake plasm d vector

pGLY2233. Plasmi d vector pG.Y2233 encodes the human
GRP94 fusion protein under control of the Pichia
pastoris PD pronoter and includes the 5 and 3'
regions of the Pichia pastoris PEP4 gene to target
the plasm d vector to the PEP4 | ocus of genone for 15
di sruption of the PEP4 |ocus and integration of the
expressi on cassette into the PEP4 | ocus.




Figure 10 illustrates the construction of plasmd
vector pGE.Y2233. Construction of plasmd vectors pGYl
WA sW/1p3EN1896, and pGF1207t was as fol |l ows. PET/US2009/033507

Trichoderma reesei a-1, 2-mannosi dase expressi on
plasm d vectors were derived from pGFll 65, which
encodes the T. reesei a-1,2-nmannosi dase catalytic
domai n (See published 20 International Application No.
W)2007061631) fused to S. cerevisiae aMATpre signa
pepti de herein expression is under the control of the
Pi chi apastoris GAP pronoter and wherein integration
of the plasm d vectors is targeted to the Pichia
pastoris PRO |ocus and selection is wusing the Pichia
pastoris URAS gene. A map of plasmid vector pGFI165 is
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pGLY2261 was as follows. Anti-DKKLl antibodies are
anti bodi es that recognize 18-D ckkopf protein 1, a
ligand involved in the Wit signaling pathway. To
generate expression/integration plasmd vectors
pGLY2260 and pA.Y2261 encodi ng an anti-DKKI anti body,
codon-opti m zed nucl eic acid nol ecul es encodi ng heavy
chain (HC, fusion protein containing VH + |Ig&m) and
light chain (LC, fusion protein containing VL + L?,
constant region) fusion proteins, each in frame with
a nucleic acid nol ecul e encodi ng an a-anyl ase (from
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15 Aspergillus niger) signal peptide were synthesized
by GeneArt AG The nucl eotide and am no acid
wGeewaaoses for the a-anyl ase signal peptide arRBCHOS24M9/033507
in SEQID NGOs: 33 and 34. The nucleotide sequence of
the HC is shown in SEQID NGO 51 and the am no acid
sequence is shown in SEQ ID NO 52. The nucl eoti de
sequence of the LCis shown in SEQID NGO 53 and the
am no acid sequence is shown in SEQ ID NO 54. The
| g&mt i sotype has been disclosed in 20 U S. Published
Application No. 2007/0148167 and U.S. Published
Application No. 2006/0228349. The nucleic acid
nol ecul es encodi ng the HC and LC fusion proteins were
separately cloned using unique 5 -EcoRl and 3'-Fsel
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Bglll and Nod and cloned into pG.Y2010 digested with
BamH and Nod to generate pGLY2012, which encodes the
HC and LC fusion proteins and targets the expression
cassettes to the TRP2 | ocus for integration of the
expression cassettes into the TRP2 | ocus (Figure 14).
10 Yeast transformations with the above
expression/integration vectors were as follows.

Pi chi apastoris strains were grown in 50 nL YPD nedi a
(yeast extract (10/0), peptone (2%, dextrose (2%)
overnight to an OD of between about 0.2 to 6.0. After

i ncubation on ice for 30 mnutes, cells were pelleted
by centrifugation at 2500-3000 rpm for 5mnutes. Medi a
was



renoved and the cells washed three tines with ice cold
sterile IMsorbitol before resuspension in 15 0.5 ni

WO e@9aed3d7 sterile 1M sorbitol. Ten L |ineari zerlCDN#E2009/033507
(5-20 .tg) and 100.tL cell suspension was conbined in
an el ectroporation cuvette and incubated for 5 m nutes
on ice. Electroporation was in a Bio-Rad GenePul ser
Xcell follow ng the preset Pichia pastoris protocol
(2 kv, 25 F, 200 cl), imrediately followed by the
addition of 1 nmL YPDS recovery nedia (YPD nedia plus
1 Msorbitol). The transforned cells were allowed to
recover for four hours to 20 overnight at room
tenperature (24C) before plating the cells on
sel ective nedia. Generation of Cell Lines was as
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strain ya@&Y24-1 by transform ng yGY24-1 with plasmd
vector pG.Y1896, which targeted the plasm d vector to
the Proline 1 (PRO) I|ocus is-the Pichia genone.

Plasm d vector pG.Y1896 contains expression cassettes
encodi ng the Trichodernma Reesei mannosi dase 1 (TrMNS1)
and the nmouse 10 mannosi dase | A (FB53, MUMNS 1 A),
each constitutively expressed under the control of a
PpGAPDH pronoter. Strains y@Y702 and ya&Y704 were
generated in order to test the effectiveness of the
human PDI | expressed in Pichia pastoris cells in the
absence of the endogenous Pichia




pastoris PDIl gene. Strains yGY702 and yG.Y704 (hPDI)
were constructed as follows. Strain 15 yA&Y702 was
w@emenex’ssd by transformng yGY24-1 with pl asnmPdr/vsmmve3ssor
pGLY642 containing the expression cassette encodi ng
t he human PDI under control of the constitutive
PpGAPDH pronoter. Plasm d vector pG.Y642 al so
cont ai ned an expression cassette encodi ng the Pichia
pastoris URA5, which rendered strain yG.Y702
prototrophic for uracil. The URAS expression cassette
was renoved by countersel ecting ya@&Y702 on 5-FCA
pl ates to produce strain 20 y&Y704 in which, so that
the Pichia pastoris PDIl gene has been stably repl aced
by the human PDI gene and the strain is auxotrophic
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over, resulting in replacenment of the endogenous PpPD
gene with human PpPDI, whileiin other 10 cases, the
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Table 2 Anti-ADDL antibod : OGd can & Titer yG&Y730

y&Y733 7ichia PDI1 WIld-type Knockout uman PDI None
w@@easpsessed gl ycan Cccupancy 7.4 42 H2L2 EETHUSM89033507

% 75.5/24.5 82.5/17.5 Manl/Man2 12.5ng/L Si xFors

38.3ng/L SixFors Titer 93m 3L) The above three

strains (yG&.Y730, yG&Y714, and yAY733) produce 15

gl ycoproteins that have Pichiapastoris N-glycosylation

patterns. GS 2.0 strains are Pichia pastoris strains

that have been genetically engi neered to produce

gl ycoprotei ns having predom nantly Man5GLcNAc2

N- gl ycans. The followi ng experinent was perforned with

GS 2.0 strains that produce glycoproteins that have

predom nantly ManSG cNAc2 N-glycans to determ ne the
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15 Table 3 Anti-DKKI antibody: Titer, NN 1 can & O 1
can GS2.0 Strain yGA.Y2263 yA@.Y3647 yA@.Y3628 (control)
WO etvaopastoris PDII WId-type Knockout KnockoRET/USROAEEB3507
PDI None Overexpressed Overexpressed Human ERO a None
Expressed None Human GRP94 None None Expressed ichia

pastoris PRBLl |Intact Knockout Intact ichia astoris
PEP4 | ntact |Intact Knockout N-glycan (Man5) 83. 7%
93.4%95.4% O-glycan 23.7 9.2 10.0 (Cccupancy: H2L2)
O gl ycan 55/40 88/ 12 87/13 Manl/Man2 Titer 27m L

Si xFors 61ng/L (SixFors) 86ng/L (3L) EXAMPLE 2 A
benefit of the strains shown in Tables 2 and 3 is that
maki ng yeast strains that have replaced the
endogenous PDIl gene with an expression cassette that
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and LPNEETAMGTRGUEEQ DAY ) hEPMIbKET: AGHCTAARETAAEFER ONns
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pr ot evmazepmne SIA anhe Copipa Pekiret®n P emerisdd gimers PMT1-KO3: 5'-
30 CTCCCTATAGTGAGTCGTATTCATCATTGTACTIT GGTATATTGG-3' (SEQ ID NO: 19)
and PMT1-K04: 5-TATTTGTACCTGCGTCCTGTTTGC-3' (SEQ ID NO: 20) and Pichia
pastoris NRRL-Y 11430 genomic DNA as the template. PCR reaction C comprised primers
PR29: 5'-CACATACGATTTAGGTGACAC-3' (SEQ ID NO: 21) and PR32: 5-AATAC
GACTCACTATAGGGAG-3' (SEQ ID NO: 22) and the template was plasmid vector pAG25
35  (Goldstein and McCusker, Yeast 15: 1541 (1999)). The conditions for all three PCR reactions
were one cycle of 98°C for two minutes, 25 cycles of 98°C for 10 seconds, 54°C for 30 seconds,
and 72°C for four minutes, and followed by one cycle of 72°C for 10 minutes.

-8

O

-48 -



strains, suggesting that these PMI genes were not
effective in reduction of O glycosylation. PMI
wWhp@eleiis7 yeast strains were created in the appeDpsi0a9/a33507
Pichia pastoris strains follow ng the procedure
outlined for Saccharonyces cerevisiae in Gentzsch and
Tanner, EMBO 20 J. 15: 25752-5759 (1996), as
descri bed further in Published International
Application No. WD 2007061631. The nucleic acid
nol ecul es encodi ng the Pichia pastoris PMIl and PMr4
are shown in SEQID NGs: 47 and 49. The amno acid
sequences of the Pichia pastoris PMIl and PMI4 are
shown in SEQ ID NGOs: 48 and 50. The priners and DNA
tenpl ates used for nmaking the PMI del etions using the
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ID NO 26) and Pichiapastoris NRRL-Y11430 genom c DNA
as the tenplate. PCR reaction C conprised priners
WERDI/10857 CACATACGATTTAGGTGACAC- 3'  (SEQ | D NG PQI/YS2021033507
PR32: 5' - AATACGACTCACTATAGGGAG 3' (SEQ ID NO 22) and
pl asm d vector pA&R5 as the tenplate. 20 The
conditions for all three PCR reactions were one cycle
of 98C for two minutes, 25 cycles of 98C for 10
seconds, 54C for 30 seconds, and 72C for four m nutes,
and followed by one cycle of 72C for 10 m nutes. Then
in a second PCR reaction, prinmers PM4-KOL + PMI4- K
fromabove were nixed with the PCR-generated
fragnents from PCR reactions A B, and C above. The 25
PCR conditions were one cycle of 98C for two m nutes,
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15). Expression/integration plasmd vector pG.Y3200

(map is identical to pG.Y2988- except LC and HC are

anti-CD20 with a-anyl ase signal sequences). Anti-CD20

sequences were from GenMab sequence 2C6 except Light

chain (LC) framework sequences matched those from
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15 VKappa 3 germine. Heavy (HC) and Light (LC)
vari abl e sequences fused at the NNtermnus to the
w@2@aibdase (from Aspergillus niger) signal pepPCTES2009/633507
synt hesi zed by GeneArt AG Each was synthesized with
unique 5° EcoR and 3' Kpnl sites which allowed for
the direct cloning of variable regions into
expression vectors containing the gd and V kappa
constant regions. The nucleotide and am no acid
sequences of the anti-CD20 HC are shown in SEQ I D Nos:
37 and 38, 20 respectively. The nucl eoti de and am no
aci d sequences of the anti-CD20 LC are shown in SEQ
I D Nos: 35 and 36, respectively. Both HC and LC fusion
proteins were subcloned into IgGl plasmd vector
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expression for the transforned yeast strains was

carried out at in shake flasks at 24C with buffered
gl ycerol -conpl ex nmedi um (BM3Y) consisting of 1% yeast
extract, 2% peptone, 100 nM pot assi um phosphate buffer
pH 6.0, 1.34% yeast nitrogen base, 4 x 10-5 % biotin,
and 1% glycerol. The induction nmediumfor protein
expression was buffered 10 net hanol - conpl ex nedi um
(BMWY) consi sting of 1% nethanol instead of glycerol
in BMGY. Pnt inhibitor (Pnti-3) in nethanol was added
to the growh mediumto a final concentration of 0.2
M 2 M or 20pMat the tinme the induction nedi um was
added. Cells were harvested and centrifuged at 2,000
rpmfor five mnutes.
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Table 7
Methanol Feed

Methanol

PTM1 Salts

250X Biotin (0.4 ¢/L)

Table 8
PTM1 Salts

CuSO4-5H20

Nal

MnS04-TH20

NaMo0O4-2H20

200

mg/L

H3BO3

20

mg/L

CoClI2-6H20

500

mg/L

ZnCI2

20

/L
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w@e@vies30. 4 12.5 ni/L Table 7 Met hanol

Table 6 dycerol Fed-Batch Feed dycerol 50 % m m
PTML Salts (see Table |IV-E below 12.5 niL/L 250X

100 % mMm PTML Salts 12.5 ni/L 250X Biotin 0.4 L
12.5 nL/L Table 8 PTM Salts CuSO4-5H20 6 Nal 80
nmg/ L MSO4-7H20 3 NaMb04- 2H20 200 ng/L H3BOG3 20 m
CoCl12-6H20 500 nmg/L 2zZnd 2 20 /L -52 WD 2009/ 105357
PCT/ US2009/ 033507 FeSO4-7H20 65 g/L Biotin 200 ny/L
H2S04 (98% 5 nL/L O gl ycan determ nati on was
perfornmed using a D onex-HPLC (HPAEC- PAD) as foll ows.
To neasure O gl ycosyl ation reduction, protein was
purified fromthe growh nmedium using protein A
chromat ography (Li et al. Nat, Biotechnol. 24(2):210-5
(2006)) and t he O gl ycans 5r eI °6asec IE/U om and
separ at ed fFF 8... ptot-etrn—by—at e—gt+mMnati on (beta
-el i ni nat | |G (Harvey—Mass Y- g@BEry Reviews 18:
349- 451 (&8 ém{%s%) Thi-s—proces sefudes the new y
formed reduci ng term nus of the rel eased O gl ycan
(ei ther ol i gofamiegRRgm weprReseyng Pinaniic Gre C‘F’ﬁ@ as
mannifeliots. & rerespre Oaloegsyigtiop wivgiomproten Winiuiise iqmibtiseyh Brive f
each wne pigleip & almomaQerBhy frieslaleNepPiotash GG H0-HRYERAPHhe O-glycans
cont atlnpedfomiatdipmated formpraivinedy difaling girinptioPBS -tipnftiep (Hexrgis
I equi Magscpebtometly B¢vigwselB:i3#f 454 (1990  ThiTihesessaisprigduess hnevilgigrmed
t r eatreigcinafetninuPBthqyeldasediP-Ripphn (Fitber Pigrmatnyseler imehaose) pageirt Tand
i Nncubebgd gaty HBOEvef © p unkfe iliganr of cacl\Pr@litan. 0.2@nolg br ngre afyioteind
I Nt erdaadinedsiitindaiuge ofE08 piaRbd bdfer, Wapkduipd@tbelgylimb@iod. Toysawleal
acet i s @etdehith ZFipealigburpogydridaaszent Mdincuipeddt FO°G fag etbus. bouigh
a M | dopabiel iftérdat sefidare @4 bddédrfbliaged bob bl BER ABEADS TidisahplAG
50W X&s thdh etifigedtcughaigillioge ikr tdataivisptbeth SEPABRADS andps 68V-X8
i Ncl wehina@ waBd Frith waet, Ehetsdmplasihd@iing@shi vBre PingiSied (@ plastic
aut oSaBFrhydF vidlklamtll eSapotifttl o @yiaP Bl echteflgat e@rp @iy NBIB 1% N A
cent radbugady @V ARa foak Gples 1M the Lampll&eviDraldCi by nbdeiO bemdgal
adde tevip@atd: hiis 53 R lvaSepaRdivt Ree HRTPb [Sof exape kad ed 160aL
dr yNes se dafbicBvale@iNbedd byf ik fH anion-exchange chromatography coupled with pulsed
electrochemical detection-Dionex HPLC (HPAEC-PAD). Average O-glycan occupancy was
determined based upon the amount of mannitol recovered.
20 Figures 4-7 show that the Pichia pastoris strains in which the endogenous PDI! is
replaced with a heterclogous PDI from the same species as the recombinant protein to be
produced in the strain and in which native PMT'] or PMT4 genes have been deleted are capable
of producing recombinant human antibody at higher titers and with reduced O-glycosylation
compared to production of the antibodies in strains that contain the endogenous PD/! and do not
25  have deletions of the PMTI or PMT4 genes.

- Figures 4A and 4B shows representative results from shakeflask (A) and 0.5L
bioreactor (B) expression studies in which human anti-Her2 antibody was produced in Pichia
pastoris strains in which the human PDI gene (hPDI) replaced the endogenous PD{/ and strains
in which the human PDI replaced the endogenous PDII and the PMT! gene disrupted (hPDI +

30  Apmtl). Antibodies were recovered and resolved by polyacrylamide gel electropboresis on non-
reducing and reducing polyacrylamide gels. Under non-reducing conditions, the antibodies
remained intact whereas under reducing conditions, the antibodies were resolved into HCs and
LCs. Lanes 1-2 shows antibodies produced from two clones produced from transformation of
strain yGLY2696 with plasmid vector pGLY2988 encoding the anti-Her2 antibody and lanes 3-6
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evaporator. This last step was repeated five nore
tinmes. 200 L of water was added and 100 gL of the
w@a09phes3gms anal yzed by hi gh pH ani on- exchangePCT/US2009/033507
chromat ogr aphy coupl ed with pul sed electrochem ca
det ecti on- D onex HPLC ( HPAEC- PAD). Average O gl ycan
occupancy was determ ned based upon the anount of
manni tol recovered. 20 Figures 4-7 show that the
Pichia pastoris strains in which the endogenous PDI
is replaced wth a heterologous PDI fromthe sane
speci es as the reconbinant protein to be produced in
the strain and in which native PMIJ or PMI4 genes have
been del eted are capable of producing reconbi nant
human anti body at higher titers and with reduced
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transformati on of strains yGY2696 and yG.Y2690 with
pl asm d vector pA.Y2260 encodi ng t he anti - DKK1

anti body and | anes 2 and 4 shows the anti bodies
produced fromtwo cl ones produced fromtransformtion
of strains yG.Y2696 and yG@.Y2690 in which the PMI
gene was deleted with plasmd vector pG.Y2260 15
encodi ng the anti-DKKI antibody. The figure shows that
the PMIl deletion inproved antibody vyield. Figure 6
shows results froma 0.5 L bioreactor expression study
wher e human




anti-Her2 antibody is produced in Pichia pastoris
strains in which the human PDI replaced the
wepwogesssus PDI I and the PMI4 gene is di srupt eRlCT/H80DI/633507
Apnt 4), and strains that express only 20 the
endogenous PDIl but in which the PMI4 gene is
di srupted (PpPDI + Apnt4). Antibodies were recovered
and resol ved by pol yacryl am de gel el ectrophoresis on
non-reduci ng pol yacryl am de gels. Lanes 1 and 2 shows
anti bodi es produced fromtwo clones from
transformation of strain yGY24-1 with plasm d vector
pGLY2988 encoding the anti-Her2 antibody and | anes
3-5 show anti-Her2 anti bodi es produced fromthree
cl ones produced from 25 transformation of strain
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EXAMPLE 4 15 This exanpl e desonstrates that occupancy

of O glycans in proteins produced in the above

strains expressing the human PDI in place of the

Pichia pastoris PDI1 can be significantly reduced

when either the Pichiapastoris Gol gi Ca2+ ATPase

(PpPVRI') or the Arabidopsis thaliana ER Ca2+ ATPase

(At ECALl) is overexpressed in the strains. In this



exanpl e, the effect is illustrated using
gl ycoengi neered Pichia pastoris strains that produce
WQ@00an03380di es havi ng predom nantly Man5G ¢ NACBCT/US2009/033507
N- gl ycans. An expression cassette encodi ng the PpPVR
gene was constructed as follows. The open reading
frame of P. pastoris Golgi Cali- ATPase (PpPMR1l) was
PCR anmplified from P. pastoris NRRL-Y11430 genom c
DNA using the prinmers (PpPVRI/UP: 5'-GAATTCAT
GACAGCTAATGAAAATCCTTTTGAGAATGAG 3' (SEQ ID NGO 64) and
PpPVRI / LP: 5' 25 GGCCGGECCTCAAACAGCCATGCTGTATCCATTGTATG
-3 (SEQ ID NO 65). The PCR conditions were one
cycle of 95C for two mnutes; five cycles of 95C for
10 seconds, 52C for 20 seconds, and 72C for 3
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NQo 6k hunldiiged e o edin/bi AR olvadcite IPalyarviatiro ofale prdbdisquence
set f @ddich by the SQ AshOwl iDTINEY th&3ditioh ¢Ttidg PIRMROMAELPYIBS S ON
pl as niutln ONBBR2ied 2Gigtiicai EBtiONINP-SR S 10ibh cCRABBE tobaphred to
enc odirhgyGL PpPMRke)sinihe Hptzh VA& D hce(cOiRPical fa8or@ KT @ 8Bih ON
cass efdrexnengaskinggly Ak EGddnpus Yisl Sbul chfaiaf hakBghntivbdidwithSpe |
and t mansdNasERaoint GailCricsr. Digssudy dsssugbsr that Yaasys@linYB64 7
or yGQGY3683adtnods sl ddbRdb6hGhS PDI anib@regRR@DI2EATPRE @gr at | ON
of p%%%@%@kmp@%&&%bgman wa%cy] ocus was confirned by
colony 15 PCR (cPCR) using priners, 5 AOX
(5' - GCCGACTGGTTCCAATTGACAACGCKS-3' (SEQ ID NO 66) and
PpPMRI / cLP (5' - GGTTGCTCTCGTCGATACTCAAGTGGGAAG- 3' ( SEQ
ID NO 67) for confirm ng PpPMRI integration into the
URA6 | ocus, and 5" AOXI and At ECAI/cLP
(5' - GTCGGCTGGAACCTTATCACCAACTCTCAG 3' (SEQ I D NGO 68)
for




confirmng integration of AtECAL1 into the URA6 | ocus.

The PCR conditions were one cycle of 20 95C for 2
worgevatiesss7 25 cycl es of 95C for 10 seconds, 55CEDUS09/033507

seconds, and 72C for one mnute; foll owed by one

cycle of 72C for 10 mnutes. Strain yG.Y8238 was

generated by transformng strain yGY3647 with

i ntegration/expression plasmd pG.Y3833 encodi ng the

PpPMR1 and targeting the URA6 locus. In strain yAyY3

647, the Pichia pastoris PDl1 chaperone gene has been

replaced with the human 25 PDI gene as described in

Exanpl e 1 and shown in Figures 3A and 3B. Strain

yGE.Y8240 was generated by transformng strain yG.Y3647

with plasrnid pGLY3827 encoding the At ECAl and

tar geti ng the URA6 | ocus. The geneol ogy of the strains

is hown T Figures 3A gad,3B. The strains were

eval uated_ forthe T [ or
At ECAL to 30 thé ﬁ%ytr%g&m z}ré 6%:6%2; e%b%igigﬁ%f@ ght

hav]:‘on reduci ng O gI ycosyl ati o Ol daTE nI; Qgdres

A 1
pr oducetd—by—the ir wb AS flﬂ)Wll§g4ldU1 the

addi 1998 “p8’°’i he MRL of” At ECAI™Into stTain
ﬂmDKKan o ci-eralifei

+ vl
[ Cuubll Ul I II
'. .

O_ g | NG ¥ ¢ )
expr essi ng t he human PDI in place of the
Pi chi apastoris PDI| or stfaMAE% G Y2263 expressing
only the endbB¥rEgeterrdee BrmpstygistiaheRD miRy gt

anbi briseh sewenggivesCR ampiifief Apymdupeaniners DY) V@Hﬁ%)r}?ﬁs%%cﬁ ¥Fai n

y GL Y364 7A) uithperimesg GR HRsZa1-BYUR S ARCCEARCOHEESECAA I ns

t hat CGEXPAGEESOGACECRAGHT YA AR 3PERUD AR T et CR e Ui fmn

PDI  diTdATMEE BACHBER S TEATCHOACTRFFLSECHFATCTTGO P GRRYIRNO: 74).

gl y c Ope RSRedngitionypiete lyne cxeld ef @& foOwephigs 3 gyelas ef i &op Byeconds58° ND
2009/ 06851s, RETF US2ROSNGS 38 BRowedty bie o7l of H°F ff 1§ mpdEsY 2263
y GL Y 36di#sul@Ble YEEptofuctwaaned ATRAR B! Toiglv¢R e Gake QL Y213 Bhe DNA

At ECAdcolhgBVRIRT @tk ipabelsd modifcaipa prohythaDB:, efoddd tRnced R a2

( H2+1525 tagatits N-telpisiid an QDL atrits ©cminpsa g PNoesodgethaCi vred by
Manni tl@bed REayY 1224 EPGNRInwitHasK1 TDINAPE g BNA reneoibhad gtot he
hurya nan ©@lessi@t vie@LGL TS 7, WEFRTRYd bevh tigveed bvith Nog and dcl, de@e with 25Ngnal
S equenRgRn\aR&inPER. anidide iiphedlatihd i@ @ siahegoenteihaeg Nog BNA

|1 br aray cdplBin1Bin@ Sk WG $1230SEHE plash @8O infedtion/kSiresbiyn Pashirer S
hCRT - B8 éndhief the HAAL fdR:the §'cordfibk B GEHMNS ACCTACEEhTEEHMGAGTIAN tag
CCCT G I aliGl SET. TR AE erdinus (kX tnkdd INDe Pich3 bastarfad
hCRT- @ﬁ’@h/pxjorﬁgter fd targeting the HIS3 locus of Pichia pastoris.

TTAATTAACT ACAGH kAT R paehaaOREEREMCATES TREE-3 by ( SEQ

I D NCbeneZA)AG havﬂ@]%tl RERc Qﬁxﬁkdtilbte e8] ThINA Eraghi w4 Yhed cBne®into 98C
for t ;S@Ym @gestea Qi@ hn Sacld pr(g&deLQTZB 1 OniseanEsdes ®OC 10
for 31%1{ e kae@lgﬂe IZ(gg:pagt@fs rlIMGrolibiaut es, and fol | owned
by,sone cycl epQfia f@&1530%as difdstAwiiy Sad the Bhe frdpRSibhdodifd@he PCR
prod ulﬁﬁ{ps\'ﬁ@é cl%eﬂﬂ@ﬁasr!m@ﬁ@YQ%es;ed HRAPAI VBE! iREprali e dpRdith

P GLYlﬁa%ﬂid pGLR 3 M Aues t%!ﬂ GORHRR Gha btk s frlRhia EGLYtl Hek subiGl uded
nodi fj;,caté ons such that the encoded truncated hCRT has

an Strain yGLY3642 was generated by counterselecting strain yGLY2690 in the
30  presence of SFOA, a URAS auxotroph.
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HA tag at its N-termnus and HDEL at its C-term nus.
The DNA encodi ng the hCRT was released from pG.Y1l224
whyooditgest i on with BstZ17] and Pacl and t he DNACT/US2009/033507
fragnent cloned into 15 an expression vector pA.Y579,
whi ch had been digested with Nod and Pacl, along with
a DNA fragnent encoding the S. cerevisiae
al pha-mati ng factor pre signal sequence having Nod and
Pael conpatible ends to create pGE.Y1230. This plasmd
is an integration/expression plasmd that encodes the
hCRT with the S. cerevisiae al pha-mating factor pre
signal sequence and HA tag at the N-term nus and an
HDEL sequence at its C-term nus operably linked to the
Pichia pastoris 20 GAPDH pronoter and targeting the

HI S3 | ocus Osfwalg}c&%éés @%ﬁememméb%&m@rmt encodi ng
the hﬁ@@@méﬁgsﬁ P1}34 WRSinS YRSk ms&b‘mwm%ért
AG hay H%QmNQd and Pacl conpat I bl e ends. DNA
fragment wa ,%1&&%&&&&%@53& gnﬁws%&wﬂ wi th

No | .
t5 d%e gltlo g( es %lﬁ RP%E%?%b ht igeﬁlneeép ({34(1)0§ fa%lgél%{gagﬂ% tg

glaztegr | S \Ayl \&ie e ate §n%%rgmgsgﬁny%%§3%§ b}gg pe
anon/ex ss1on Sm’ enco g@gi d 1, locu

EERD SD}egI : 836 (Si as3 enera?cgrl]o ranEférmng séé k h Y 1\2/'3 4

enl od*éefm'ﬂs’gfxr%m%lﬁn@gh i and e ”‘j% -

shown | n GoFaeeg e rra‘él\s ﬁs R %%%?“p\f\éress ‘éeh“erg%‘ s

count®i el ectl ng strai n 2690 i.n t% e;ence

of 5' FOA, a URRE°HHROFFE ﬁ‘Ff“ed o 506 WRAIRST 5y 37‘ 3

PCT/ UEBR5 /6 fesesfsert chagsgopeiips BPWs“fgéh% BEEH by

t r'ansTOPRTEY e Yot %‘Yﬁ*’t“é PHF o R "é"é‘?i‘“&dnA

pl as Py pEPP12 s4r@ydadi%h prfsﬂ’@h Bt 2

whi ¢ i-felddegatedn O-ghipa oqppasy, Whish tys furtst dr"‘é‘?aﬁﬁd ‘WGE?%‘B*“%&”
generfte d"Pﬁ‘y"’dl" PYRE ¥ SR h greatstiagisn supacs s ase i thpf ugress
i nt e eteas BRprdeosthedpmp PR an iRl v 8364 PG BFfUtear get s

arrlexgyewsigipsoiifh rdied el éesdi ng the anti - DKKI
antipody to the TRP2 | ocus. Strai

genefrated hy transform ndebkitain yA Y3693 with
i Nt egr at i ohiexpr es s iveiv23sb 4sTALY36HG] YABR®3 ¢ e dPayg | t he
PpPMR1L and targetipng the URA6 | ocusGLYSBr ayGLY§0e Y8241
was pgenerated by transformng strai AMEGQ Y3EPRRM th 10
i Nt epr-gfcin@rhmcpr essi om.7pl asmiakspE.Y38%7 encaotksng |t he
At ECAlp-+anehitpakget i ng the URAG | ocus. Thel geneol ogy of
t he Bd-pRiR&uAREEE ick@fhed aMbdRiloSasBxanpl e are shown ijn
Figures 3A and 3B. The above strains were eval uat ed
to see whether the addition of hCRT and hERp57 to the
humani zed chaperone strai ns expressing PpPVRI or

At ECAL of the previous 15 exanple mght effect a
further reduction in O glycan occupancy of the

anti bodi es produced. As shown in Table 10, in strain
yG&Y3693 expressing hCRT and hERpS7 al one, there was
about a 2-fold decrease in O glycan occupancy, which
was further decreased up to a 4-fold in strains that
further expressed PpPMRI or At ECAL The results also
suggest that yeast strains tshat express




its endogenous PD11 and not the human PDI and
overexpress a Ca2+ ATPase wi |l produce 20

W@Lopeopi3st ei ns with reduced O gl ycan occupancyPCT/Usd9h®033507
10 Strain yG.Y2263 yGLY3693 (AY3693+Ca2+ATPase
yG.Y8241 y3.Y8239 At ECA1L PpPMRI O gl ycan occupancy
23.7 10.43 5.59 7.86 2+L2: anti-DKKI O 1 can
occupancy was determ ned by Mannitol assa. -58 WO
2009/ 105357 PCT/ US2009/ 033507 Table 11 BRI EF
DESCRI PTI ON OF ME SEQUENCES SEQ Descri ption Sequence
ID NO 1 PCR priner AGCGCTGACGCCCCCGAGGAGGAGGACCAC
hPDI / UP1 2 PCR pri ner
CCTTAATTAATTACAGT TCATCATGCACAGCTTTCTGATCAT
hPDI / LP- Pacl 3 PCR primer ATGAATTCAGGC
CATATCGGCCATTGTITTACTGTGCG  PB248 CCCACAGTAG 4 PCR
primer ATGTTTA AACGTGAGGATTACTGGTGATGAAAGAC PB249 5
PCR primer AGACTAGTCTATTIHAG ACATTGACGGATCCAC  PB250
6_PAR primer - SRIFEDESCRIPTION OB THE SEOUENCES
ATCT| EACECCAT ;k,/-\ui,k,/-v-\t,t,/-\u-v-gu-\ TGAATCAAAT  PB251 TTTG
7 PORAY | BT BT AGGTTGAGGTCCQAE\%"I“&ACTATQAAGGTC P
PDIIlUPI 11 8 PCR prlmar

'I'N'Q“

GACCT FEATAGTCACT TECCACETEAACCTCACE BUEPI =161 PCR
pri mer e RAT GAATSACLSA &W&\ﬁ&ﬁcfme P PDWPi - 2
10 PCR iJ?-PPﬂ-Ié’I CACAACCTTTGAAGAGECATEETEATEATFEEES! P

PDI / 2P { BRI pCREPFAATEN TBEEEATTEER T CECEA SYEFATC P
PDI - 5Ll pDI/LP—PacI
3 PCR primer ATGAATTCAGGC CATATCGGCCATTGTTTACTGTGCG

PB248 CCCACAGTAG

4 PCR primer ATGTTTA AACGTGAGGATTACTGGTGATGAAAGAC
PB249
5 PCR primer AGACTAGTCTATTTGGAG ACATTGACGGATCCAC
PB250
6 PCR primer ATCTCGAGAGGCCATGCAGGCCAACCACAAGATGAATCAAAT

PB251 TTTG

7 PCR primer GGTGAGGTTGAGGTCCCAAGTGACTATCAAGGTC
PpPDI/UPi-1

8 PCR primer GACCTTGATAGTCACTTGGGACCTCAACCTCACC
PpPDI/LPi-1

9 PCR primer CGCCAATGATGAGGATGCCTCTTCAAAGGTTGTG
PpPDI/UPi-2

10 PCR primer CACAACCTTTGAAGAGGCATCCTCATCATTGGCG
PpPDVLPi-2

11 PCR primer GGCGATTGCATTCGCGAC TGTATC
PpPDI-5°/UP

12 PCR primer CCTAGAGAGCGGTGG CCAAGATG
hPDI-3’/LP

13 PCR primer GTGGCCACACCAGGGGGC ATGGAAC
hPDI/UP

14 PCR primer CCTAGAGAGCGGTGG CCAAGATG
hPDI-3°/LP

15 PCR primer AGCGCTGACGATGAAGTTGATGTGGATGGTACA GTAG
hGRP94/UP1
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12 PCR primer CCTAGAGAGCGGTGG CCAAGATG hPDI-3'/LP 13

PCR pri mer GTGGCCACACCAGGGGGC ATGGAAC hPDUUP 14 PCR
W@RG0aRHS3ECTAGAGAGCGGTGG CCAAGATG  hPDI - 3' / LP 1BCTRTR009/033507

pri mer AGCGCTGACGATGAAGTTGATGTGGATGGTACA GTAG

hGRP94/ UPl -59 WD 2009/ 105357 PCT/ US2009/ 033507 16

PCR pri mer GGCCGGCCTTACAATTCATCATG TTCAGCTGTAGATTC

hGRP94/LPI 17 PCR priner TGAACCCATCTGTAAATAGAATGC

PMI1 - KOL 18 PCR pri ner

GTGTCACCTAAATCGTATGTGCCCATTTACTGGA  PMTI - KO2

AGCTGCTAACC 19 PCR pri mer

CTCCCTATAGTGAGTCGTATTCATCATTGTACTTT  PMTI - KOB

GGTATATTGG 20 PCR prinmer TATTTGTACCTGCGTCCTGTTTGC

PMTI - KO4 21 PCR primer CACATACGATTTAGGTGACAC PR29 22

PCR prirer—AATACCACTCACTATACEEAG—PR32—23—PER T ner

TGCTCT COB e reCANTAEREAE T AP RE T 24 BER DTS ner

CT COCTAF S R T CCT AT FCACACT GTACCATET—PMF4=—KE 2
MNOTONOTOOT T T ONO\WOTOTAACOANT O FivVira=NN\UZ

TTCATIC'R:@RESnerPCI QT (EIA?%'FCTGTAAATAGAATGC
GT GTCACCMART CGFATGTFGAACCTAACTCTAA—PMF4—KB3———
TTCTTEANKBE 86 PERTHYCE He A TR R SSTATAT AT TCCCAAGET
PMT4EKO4PMIFKSE, ¢ CHETSpEs ATG AGA-TFC-CCA-TCC-ATC TTC
ACT GET | BRFinpT G| TP TEETICABFEWT S HATATICTICT TCT GCT
TTG CCT | it Koy f 8@ERHITCQre-signal — peptide DNA 2§
Sacclrar orgrods: MRERSIGFAAVEFEAASSRER
PMT1-KO4
21 | PCR primer CACATACGATTTAGGTGACAC
PR29
22 | PCR primer AATACGACTCACTATAGGGAG
PR32
23 | PCR primer TGCTCTCCGCGTGCAATAGAAACT
PMT4-KO1
24 | PCR primer CTCCCTATAGTGAGTCGTATTCACAGTGTACCATCT
PMT4-KO2 TTCATCTCC

25 | PCR primer GTGTCACCTAAATCGTATGTGAACCTAACTCTAA
PMT4-KO3 TTCTTCAAAGC

26 PCR primer ACTAGGGTATATAATTCCCAAGGT

PMT4-KO4
27 Saccharomyces | ATG AGA TTC CCA TCC ATC TTC ACT GCT GTT TTG TTC GCT
cerevisiae GCT TCT TCT GCT TTG GCT

mating factor

pre-signal
peptide (DNA)
28 Saccharomyces | MRFPSIFTAVLFAASSALA

cerevisiae

mating factor
pre-signal
peptide
(protein)

29 Anti-Her2 GAGGTTCAGTTGGTTGAATCTGGAGGAGGATTGGTTCAACCT
Heavy chain GGTGGTTCTTTGAGATTGTCCTGTGCTGCTTCCGGTTTCAACA
(VH + IgG1 TCAAGGACACTTACATCCACTGGGTTAGACAAGCTCCAGGAA
constant AGGGATTGGAGTGGGTTGCTAGAATCTACCCAACTAACGGTT

- 60 -



cerevisiae mating factor

29 Anti-Her2
W@RBSTEEAGT TCGT TGAATCTGGAGGAGGATTGGT TCAACCT  He@m/yS2009/033507

chain GGTGGTTCTTTGAGATTGICCTGTGCTGCTTCCGGTTTCAACA  (VH

+ 1 g@ TCAAGGACACTTACATCCACTGGGT TAGACAAGCTCCAGGAA

const ant AGGGATTGGAGTGGGT TGCTAGAATCTACCCAACTAACGGTT

pre-signal peptide (rotein

-60 WO 2009/ 105357 PCT/ US2009/ 033507

ACACAAGATACGCTGACTCCGT TAAGGGAAGATTCACTATCT
CTGCTGACACTTCCAAGAACACTGCTTACTTGCAGATGAACTC
CTTGAGAGCTGAGGATACTGCTGI TTACTACTGT TCCAGATGG
GGTGGTGATGGT TTCTACGCTATGGACTACT GGGGT CAAGEA
ACTTTGGITACTGTTTCCTCCGCTTCTACTAAGGGACCATCTG
TTTTCCCATTGECTCCATCTTCTAAGTCTACT TCCGGT GGTACT

T T (T AAACA

C AL T AN LN MDD A

GCT
TTAC
ACTT
CTCd
ACAT
ACAA
GICa
TTTT,
AGAA
AGGA
AAGT
ACTC
GGAT
CAAG
TAAG
ATCG
TTGGS
AGIC
CTGT]
ACTG
GITC

GI'T

CCT

CGT

TTOCCATCT
T IrOSOoOOR T OT11

TGTTET FEEAAST
TCC

CTG
GAA(
ACC/
TTG
CTCS
CCCH
TCA(
CAC
TGG]

GGT(
AGA(
TTAA
TAA(
TTTC
TTGA

CAGCTGIT]
GTTACTGT]
TAACGT TA
SGT TGAGC
ATGTCCAG
' TCCCACC)
CAGAGGT T
NGAGGT TA
CAACGCT A
[TACAGAG]
[ TGAACGH
| TGCCAGC]
CAACCAAGH
PATGAGI T
AGGGATTC]
CGGTCAACK
SGACTCTGH
ACAAGT CCA
|ATGCATGA

CHARGCPECTSTEACKACAETCATA

MOOT TARVAUOACD

CAAGGA
CCATCTG
GGTACT |.

A AT I P TSR PR
NP ITTORATIATACT P HSATERTITRASACCCAG
NCATIOT O TGP FSTIMGATISTTPETEACEI OTICAC
NS T T CAKCT TST RCESP TEIACKSSTEFIRETCTTTGTC
NI CTT ARSI A CACTA T SATSC A G FARAT CAGACTT
[ABTCTRREGF TR A GACTCT AT TCABAEITAAGCTTG
NAGEGT NCARGT SOANECTCAT AOABT CATACTT
[ QAN T E AR ORCTR RO CESATHGTCCTTCCGT
NGAGCCACABCTARFACACTSFFGCCRGETGATCTCC
A RAAGARGCAEATE TOCTTT GACGATAGITCTCACG
 ACBCARCSEACATTICEATTFTBANTCAIGGTGTTG
CAGAGARCNECTAAGCRAGACT ANCRGXGREGCAGTACA
\GGCTANCATAGABT CT TCTACTICA RGN TGEACCA
\GATCEETANGACBEARAGCGETAACTCIABCITTTCCAA
NGGGEITHECACAACGCACCTEAOMGIGARABCAAGGC
TAAGGGTCAACCAAGAGAGCCACAGGTTTACACTTTGCCACC
ATCCAGAGATGAGTTGACTAAGAACCAGGTITCCTTGACTTGT
TTGGTTAAGGGATTCTACCCATCCGACATTGCTGTTGAATGGG
AGTCTAACGGTCAACCAGAGAACAACTACAAGACTACTCCAC
CTGTTTTGGACTCTGACGGTTCCTTTTTCTTGTACTCCAAGTTG
ACTGTTGACAAGTCCAGATGGCAACAGGGTAACGTTTTCTCCT
GTTCCGTTATGCATGAGGCTTTGCACAACCACTACACTCAAAA
GTCCTTGTCTTTGTCCCCTGGTAAGTAA

30

Anti-Her2
Heavy chain
(VH +1gG1
constant
region)

(protein)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKG
LEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRA
EDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFP
AVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQ

VYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
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GTCCTTGTCTTTGTCCCCTGGTAAGTAA 30 Anti - Her 2
EVQLVESGGGELVQPGGSLRLSCAASGFNI KDTYI HWRQAPCGKG  Heavy

W@ bbnoBEVWARI YPTNGYTRYADSVKGRFTI SADT SKNTAYL QUNSL/B#2009/033507
(VH+1 g@ EDTAVYYCSRWEEDGFYAMDYWEQGTLVTVSSASTKGPSVFP
const ant LAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL TSGVHTFP
regi on) AVLQSSGLYSLSSWWTVPSSSLGTQTYI CNVNHKPSNTKVDKKY
(protein)
EPKSCDKTHT CPPCPAPEL LGGPSVFLFPPKPKDTLM SRTPEVTC
VWDVSI | EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQ

VYTLPPSRDELTKN VSLTCLVKGFYPSDI AVEVWESNG PENNY

-61 WO

2009/ 105357 PCT/ US2009/ 033507 KTTPPVLDSDGSFFLYSKLTV
DKSRWQQGN VFSCS V. MHEALHN HYTQKSLSLSPGK 31 Anti-Her?2
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chai
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GTAG
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TTAC
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ATCH

Gh)

ACT.
GT C/
TAA(
ATT]
CCG
GGT
CCA/
CTT/

eee
Ant i
DI QV
(VL

SGVP
regi

LNNF
DSKD;
Al ph
GGAT

- Her!

GAGA
TG

TQSH
+ Kl

LR light
[TETHCA

CRGATTET
NFEPOTTRL
NGCAGCAC]
SGTTGAGA]
[ TCCCACC
[TGTTTGT]
[CAGT GGA/
NGAATCCG]
A\CTCCTTG]

2 1] ght
PSSL SASV

TCTRETFeCSA P TEFTSTA

ANAGCACAA(
' CCTCCCCA

L1 YSASFIL

CrooT O TOOT T OO0T

GACATCCAAATGACTCAATCCCCATCTTCTTTGTCTGCTTCCG
ACGT

AT TOCADAT CORTATAC AT AR A0S
o R AT AT P O ST AT TTAE CTOGTG
ORI O CARE P PSS ARBATSACTTCAC
OARGASACTET TEATOAFECATEEESFACTTAC
\PCREACTAACABTRGRATTETAETATHCACAGG
[TETPALATANETIFETACBCI AGRA IS ATCCGT
NOETATGRNCAACRCTICRCEAA AT B FACTGGTACA
[ FACTGRECANTEACTICAAAGTIACTACCCAAGAGAGG
[OBAGOACTTIRAGT TEASEETAATCLAREACGGTA
SETTIACBBTIGCTAAGACTANCACKATERGCAC

\GCTEIATAAAGTOCTTICANT BTG GGTGR ]
TTACGAGAAGCACAAGGTTTACGCTTGTGAGGTTACACATCA
SRR TG TCRASQRMRAANY AN QOKIPACKAR ARG
Yoifappa const ant

'1' O

U

pa

AA 32

i n

bn)

SRF

YPRE
STYS
aar
TGC/

\AG

NS ETEn o
Jksi KR
ZIave e
Dlegryl L TLS
iyl ase Al

BloMt SSs(RBRB YA ITARRR T BGHRE AP
"VAARSME| FPPSDEQLKSGTASWC

DINA BRSSP TS S QPEDFATYYCQQHY TTPPTFGQG
SISARYE KKV YAGETRIXIESMAE KSFN - RGH
[ GRFHREAK T o W ilds6NsQesBTERCT TGTAC
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

C 33

33

Alpha amylase
signal peptide
(from
Aspergillus
niger o~
amylase)

(DNA)

ATGGTTGCTT GGTGGTCCTT GTTCTTGTAC GGATTGCAAG
TTGCTGCTCC AGCTTTGGCT

34

Alpha amylase
signal peptide

(from

MVAWWSLFLY GLQVAAPALA

Aspergillus
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signal peptide TTGCTGCTCC AGCTTTGCECT (from
Aspergillus niger (x- anylase) (DNA) 34 Al pha

W@ eaobasBSMAWNSLFLY GLQVAAPALA si gnal pepti dePCT/D82009/033507
As er illus -62 WD 2009/105357 PCT/ US2009/ 033507 F
35niger ¢ amlase Anti-CD20 GAGATCGITT TGACACAGTC
CCCAGCTACT TTGTICTTTGT Light chain CCCCAGGTGA
AAGAGCTACA TTGICCTGTA GAGCTTCCCA Vari abl e ATCTGTITTCC
TCCTACTTGG CTTGGTATCA ACAAAAGCCA Regi on ( DNA)
GGACAGCCTC CAAGATTGIT GATCTACGAC GCTTCCAATA GAGCTACTGG
TATCCCAGCT AGATTCTCTG GITCTGGTTC CGGTACTGAC
TTCACTTTGA CTATCTCTTC CTTGGAACCA GAGGACTTCG
CTGITTACTA CTGTCAGCAG AGATCCAATT GGCCATTGAC
TTTCGGTGGT GGTACTAAGG TTGAGATCAA  GCGTACGGTT

T T ALLYLAPALD

GCTGEA
AATTIGAA
LSLSPGE

CCT T T
COJ

T 1

BFEC “TGGT.

ese) o
A2 YL | -

GQAPRE L
EDFAVYY

AAPSVFI
TGGTTGA
CTGGTAG
TACTTTO!
(DNA) Of
ACTCCGG
ATTCACT/

TTGCAGA]
ACTACTG

ABHIREN
DO “RINW
FPPSPDEQL
AR TRST
ATC CTTG
5GT GACT
CAGGAAAG
[TC CATT
ATC TCCA
[GA ACTC!
AC_TAAG

ACCCAA TTCGCCC 36 Anti-CD20 ElI VLT

N AT R G B PR Ear Py

KSETOEKC 37 TANT S €Y

OCOLALCA
\D oy

FEATTTTCCCA I C

PP ST PRGEI AT TR A A Teoch
BETETRE

WCWGAT%%?Q SRS TA
NASTPETICATS ST SO T ar i
NSO ACACEXCTESETT AT ACACAAISEFACRe gi
AT AF G TS $IEESSHC APt ToG,
ETATO T T AT TTES T AACETIRAGN TCAA
AACAC ST AAGARC CTTOT TGS CCA
CICT GIGA NG T AT T CATTEAT TIGPCC
SACAAC CAATACGGTT CTGGTTCCAC

[ISPAT

abl e

abl e
on

P

TTAG
GICT

G&A]
CGA(

[ A CRGAG]
it cfaih T C)
Variable
Region

[AVICOEs GAGRGBENACRAFTVSSTFATIKP
[AGPRAYCOBAETN ARG CGTFIDITOGAT?
EDFAVYYCQQ RSNWPLTFGG GTKVEIKRTV

AAPSVFIFPPSDEQLKSGTQFA

37

Anti-CD20
Heavy chain
Variable
Region (DNA)

GCTGTTCAGC TGGTTGAATC TGGTGGTGGA TTGGTTCAAC
CTGGTAGATC CTTGAGATTG TCCTGTGCTG CITCCGGTTT
TACTTTCGGT GACTACACTA TGCACTGGGT TAGACAAGCT
CCAGGAAAGG GATTGGAATG GGTTTCCGGT ATTTCTTGGA
ACTCCGGTTC CATTGGTTAC GCTGATTCCG TTAAGGGAAG
ATTCACTATC TCCAGAGACA ACGCTAAGAA CTCCTTGTAC
TTGCAGATGA ACTCCTTGAG AGCTGAGGAT ACTGCTTTGT
ACTACTGTAC TAAGGACAAC CAATACGGTT CTGGTTCCAC
TTACGGATTG GGAGTTTGGG GACAGGGAAC TTTGGTTACT
GTCTCGAGTG CTTCTACTAA GGGACCATCC GTTTTTCCAT
TGGCTCCATC CTCTAAGTCT ACTTCCGGTG GTACCCAATT
CGCCC

38

Anti-CD20
Heavy chain
Variable
Region

AVQLVESGGG LVQPGRSLRL SCAASGFTFG DYTMHWVRQA
PGKGLEWVSG ISWNSGSIGY ADSVKGRFTI SRDNAKNSLY
LQMNSLRAED TALYYCTKDN QYGSGSTYGL GVWGQGTLVT
VSSASTKGPS VFPLAPSSKS TSGGTQFA

39

human PDI

GACGCCCCCGAGGAGGAGGACCACGTCTTGGTGCTGCGGAAA

Gene (DNA)

AGCAACTTCGCGGAGGCGCTGGCGGCCCACAAGTACCCGCCG
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TGGCTCCATC CTCTAAGTCT ACTTCCGGTG GTACCCAATT CGCCC 38
Anti - CD20 AVQLVESGGG LVQPGRSLRL SCAASGFTFG DYTMHWRQA

WORWYFOBHAI N PGKGLEWSG | SWNSGSI GY ADSVKGRFTI  PCT/US2009/033507
SRDNAKNSLY Vari abl e LQWNSLRAED TALYYCTKDN QYGSGSTYGL
GWGEQGTLVT  Regi on VSSASTKGPS VFPLAPSSKS TSGGTQFA 39
human PDI GACGCCCCCGAGGAGGAGGACCACGT CTTGGTGCTGCGGAAA
Gene (DNA) AGCAACTTCGOGGAGGECGCT GRCGERCCCACAAGTACCCGOCG
-63 WD 2009/ 105357 PCT/ US2009/ 033507
GTGGAGT TCCATGCCCCCT GGT GTGECCACT GCAAGGCTCTGG
CCCCTGAGTAT GCCAAAGCCGCT GGGAAGCT GAAGGCAGAAG
GTTCCGAGAT CAGGT TGGCCAAGGT GGACGCCACGGAGGAGT
CTGACCTAGCCCAGCAGT ACGGCGT GCGCGGECTATCCCACCA
TCAAGTTCTTCAGGAATGGAGACACGGCT TCCCCCAAGGAAT
AT ACAGCT GECAGAGAGGCTGATGACATEETGAACTERETGA
AGAAGCGLACGGGECO GCTCTGG
CAGCTGCAGAGTCCT] GCAGAAG
TCGGCTTCTTCAAGG AGGAGT
TTTGCAGECAGCAGA! CCCACCA
CACT[TCCAACAGT GA AAGGAAT
AGATIGGGEGETTGTCCT TGGCTGA
CAACTTTGAAGEGCGAR ! FTGACGGCG
TATCAAACACAACCA WW&W
CAGACAGLCCCGAAGRTEF T TEX M BST S ARCPCIISCACTFTHSCAAGCAGTT
ATCAOTGCT GT TCT T LR AGAEA P OB T C T A ST AP CATACLXTATGGGAT
AACTIGAGTAACT T CAAMSTAGAAECTOAACTSEXCTIBAMACEACOATCCACAA

COCERTCEATEAER T ACCERT P
CEH ST CTECRANFREPAECTCEA
ﬁ?‘?ﬁ&w&?@%

AGAT
AGCE
CGCEC

CCT¢
CAT(
CGT(

STTCATCT]
PCTCGAGT ]
SCGCCTCA]

[ AT G TROTEATDNCACTTRBARBCOCCCOAA
[CRTTOBCCTGAACHACBAAGRETEIGE TGACTT
[GACCTT GBAGBACGAGRTHACTARGTTCACCGAG

ACAA
GAGT]
CTGA
GICA
GATG
TGIG
GAGA|
TGGEA|

GCCA
TCT¢
TGA(
AGG]
AGA/
(GTCA
GAC
CTC(

CGAAT CGH
SCCACCGC]
BCCAGGAGH
[CCTTGI T

NGGAGCT GAGEAATATHAEEATONTAMAGACTCAC
'Emmﬁmm@ GACGGCA

m@m@xﬁ@mm@ammﬁmmac
AAAAAAACHECETMCTEEAGTNTCIATGCELBATERABGAGTGCC
\CT GCAAACAGTIGRETCRBATAE T EGISTAGMGATEBCCAAGT
5T ACAAGGAGGA T CadGAACAShCEATCATICGESBALACAAGATCACA
SACT GCCANCXACERE CEaACESTICCICCAS AT GRACHAGCcecAC
CTGATGAGCCAGGAGCTGCCGGAGGACTGGGACAAGCAGCCT
GTCAAGGTGCTTGTTGGGAAGAACTTTGAAGACGTGGCTTTT
GATGAGAAAAAAAACGTCTTTGTGGAGTTCTATGCCCCATGG
TGTGGTCACTGCAAACAGTTGGCTCCCATTTGGGATAAACTGG
GAGAGACGTACAAGGACCATGAGAACATCGTCATCGCCAAGA
TGGACTCGACTGCCAACGAGGTGGAGGCCGTCAAAGTGCACG
GCTTCCCCACACTCGGGTTCTTTCCTGCCAGTGCCGACAGGAC
GGTCATTGATTACAACGGGGAACGCACGCTGGATGGTTTTAA
GAAATTCCTAGAGAGCGGTGGCCAAGATGGGGCAGGGGATGT
TGACGACCTCGAGGACCTCGAAGAAGCAGAGGAGCCAGACAT
GGAGGAAGACGATGACCAGAAAGCTGTGAAAGATGAACTGT
AA
DAPEEEDHVLVLRKSNFAEALAAHKYPPVEFHAPWCGHCKALA
PEYAKAAGKLKAEGSEIRLAKVDATEESDLAQQYGVRGYPTIKF
FRNGDTASPKEYTAGREADDIVNWLKKRTGPAATTLPDGAAAE

40 human PDI

Gene (protein)
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GCTTCCCCACACTCGGGTTCTTTCCT GCCAGT GCCGACAGGAC

GGTCATTGATTACAACGGGGAACGCACGCTGGATGGTTTTAA
WM TTBET AGAGAGCGGT GGCCAAGATGGGGCAGGGGATGT  PCT/US2009/033507

TGACGACCT CGAGGACCT CGAAGAAGCAGAGGAGCCAGACAT

GGAGGAAGACGATGACCAGAAAGCTGTGAAAGATGAACTGT  AA 40 hunan

PDI DAPEEEDHVLVLRKSNFAEAL AAHKYPPVEFHAPWCGHCKALA  Gene

(protein) PEYAKAAGKLKAEGSEI RLAKVDATEESDLAQQYGVRGYPTI KF

FRNGDTASPKEYTAGREADDI VNW. KKRTGPAATTLPDGAAAE - 64 WD

2009/ 105357 PCT/ US2009/ 033507

SLVESSEVAVI GFFKDVESDSAKQFL QAAEAI DDl PFG TSNSDVFS

KYQL DKDGVVL FKKFDEGRNNFEGEVTKENL LDFI KHNQLPLVI

EFTEQTAPKJFGGEl KTHI LLFLPKSVSDYDGKL SNFKTAAESFKG

KI LFI FI DSDHTDNQRI LEFFGLKKEECPAVRLI TLEEEMIKYKPES

EEL TAER-TEFCHRFEEGKI-KPHEVBSOEE PEDVBDKEPYIYEYEK

NFEDVAF DEKKNVFVEEY AR AP KPR BE

| AKMDSTANEVEAVKVEEEDTICEEE §Wﬁvﬁﬁﬂ&ﬁﬁ"§f“‘g
ATGOAATTCAACT GGREF R ARARETC XS AT YT VIB 1Gene
CCGCTG(%CACTAGWWWWWAWEgW)
CTCCAGAGGACT CT CANE S R ST AR ACART YopYNCERTL
TGAGT CTTTCAT CACCAEF AR CCIRCACY PP PEEEARAE P KAVHE
TTTACCCCT TGGT GT (PFECACT GTAAGAAGT TGGGCCCTGAAC
TTGIILICTECTICCCGAGATCTITAAAGGACAATGACGCAGGTTA
AGATMECT CARATFGATTRCTA T GAATEEACRATGEAATT IRGASTATTTTGT
AAGGCT ACEARF T AANGCETATBCBECTCR R GAACIGRE T GESGCTATIG
AT GG GAGBRNGAGG [ COCAMGT GACTATTARCETATABSTNBEGCCACTTT
AGAGCCAAAGCAT TG GAGRTIATATGCT A ACICAGAGTTITAG AGAGTTT
CCCCT GT CAGT GAAAT OABTECABOGARACATFTRAGAGCEIIGACCCTGAAC
CAAT CGCCGAGGCAAAGAGCROBTEATHETEEMEGTMETMGCAGGTTA
CGGAAGAT GCAT CCAAGTAT GRAATGETIRA CACCAGAGCRTAMIGEA TTATGTC
GAGT T GCCGGT ACT CT EAGEGAGAMTARGACT AT GICTICEAGTGTTCC
TAAGT CTACT GATTAT &XSCAMNSAAAT ACACTAGOEAGTQGBAGI CAAAGAC
TCCTGCCTATTTGCT T GIACAGAGETRREGASEAACETAGHGIGAGTTTAC
TACTCTGGT GAGGAGT TAGATHGNGALAINTA T At CABAGTEAGACGACA
ATTGATATTGAGT CCAANTEIACE AGEA LA AL ACAT G FAGCEEEAMGTACTAC
CGGAAGATGCATCCAACTTGGAATCTAACACCACATTITACG
GAGTTGCCGGTACTCTCAGAGAGAAATTCACTTITTGTCTCCAC
TAAGTCTACTGATTATGCCAAAAAATACACTAGCGACTCGAC
TCCTGCCTATTTGCTTGTCAGACCTGGCGAGGAACCTAGTGTT
TACTCTGGTGAGGAGTTAGATGAGACTCATTTGGTGCACTGG
ATTGATATTGAGTCCAAACCTCTATTTGGAGACATTGACGGAT
CCACCTTCAAATCATATGCTGAAGCTAACATCCCTTTAGCCTA
CTATTTCTATGAGAACGAAGAACAACGTGCTGCTGCTGCCGA
TATTATTAAACCTTTTGCTAAAGAGCAACGTGGCAAAATTAA
CTTTGTTGGCTTAGATGCCGTTAAATTCGGTAAGCATGCCAAG
AACTTAAACATGGATGAAGAGAAACTCCCTCTATTTGTCATTC
ATGATTTGGTGAGCAACAAGAAGTTTGGAGTTCCTCAAGACC
AAGAATTGACGAACAAAGATGTGACCGAGCTGATTGAGAAAT
TCATCGCAGGAGAGGCAGAACCAATTGTGAAATCAGAGCCAA
TTCCAGAAATTCAAGAAGAGAAAGTCTTCAAGCTAGTCGGAA
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CCACCTTCAAATCATATGCTGAAGCTAACATCCCTTTAGCCTA
CTATTTCTATGAGAACGAAGAACAACGT GCTGCTGCTGCCEA

WA 200VATSBAAACCT TTTGCTAAAGAGCAACGT GGCAAAATTAA  PCT/US2009/033507
CTTTGTTGECTTAGATGCCGI TAAATTCGGTAAGCATGCCAAG
AACTTAAACATGGATGAAGAGAAACTCCCTCTATTTGICATTC
ATGATTTGGT GAGCAACAAGAAGT TTGGAGT TCCTCAAGACC
AAGAATTGACGAACAAAGAT GT GACCGAGCT GATTGAGAAAT
TCATCGCCAGGAGAGGCAGAACCAAT TGTGAAAT CAGAGCCAA
TTCCAGAAATTCAAGAAGAGAAAGT CTTCAAGCTAGICGGAA - 65 WO
2009/ 105357 PCT/ US2009/ 033507
AGGCCCACGATGAAGT TGTCTTCGATGAATCTAAAGATGI TCT
AGTCAAGTACTACGCCCCTTGGT GTGGTCACTGTAAGAGAAT
GCCTCCTGCTTATGAGGAATTGECTACTCTTTACGCCAATGAT

GA&':ATI‘Y‘Y‘W‘N‘TI'\A ALLTT FOA T TOOAAAALTEALCATAAL
rOCTTCTT1 OOT TOTOAT TOOAAAACUT

ACT T GARCGAT GT CCAR KA BRI CRASA ST AT TR gaToTTCT
CTTTIGATCCT TTATCEACE T CETI AT ARA T CEARTCETERACYAAAT
GTATIGAT GGAT CT CGT At T ACAN PR P LT ARG T G AAATOAT
AAGGAGAGAGGAACCLHEARNAETSERT (ISR ACT AALS TToATCAC
ACCAGT CGAGGAAGAN AT SAN T ERASAACSA R GRAFCTTATCCTA
GT GAGGCAGACGCT CAE A AT THARC B S TP M S P A ST Or 1
MOFNVNI KTVASI L SAET M BSHCRAT REETSAATRT P ER FEES 1P
Gene| FI TSNPHVL AEESSRACARPRREGEEAGTERARF ORI CAC

( pr ot ei n) ACCAGTCGAGGAAGAAAAGGAAGCTGAAGAAGAAGCTGAAA

DCTEEKEL CQGYEI KGYPTEFAAREEVEGRSBYEEIRESQSI VSY
M_KQSLPPVSEL NATKDL DDTI AEAKEPVI QL PEDASNLESNT
TFYGVAGT biREkFTF/ STRSTRYRKYF SPSTIPAN 4 PHRIBTER DG TFRY
Y SGEEL DERTHL Sehe HW FIDNESKHFPERF ECSTCRES YIRE AN INER¥AR!
YENEEQRAGASD! |  PPARECRERY YL DAV EKHAKPIRRRSQSIVSY
VDEEKL PILFVI HDL VEMKEQREBVRERORDINKARAKEP TR R ERGRAESNT
EPI VKSEPR| PEI QEERKV¥RYAZBSAKDER? TRAFDEAS KW STRAY VIARWNEEPS
GHCKRVARAYEEL AT I YWARBIEDABSSKVIBRKIL B GSIDYDMNEANPLAY YF
| QGYPTL]| L YPAGDK SHEREEXDGBRDIPESEAERWKERGT HIKGHIAKNLN
AL RPVEEEKEAEEEAESEARHRDL 48K kRgeamQEEROK ey TELIEKFIAGEA
GAAGAACAACCACCACAGACHIBEIDERRT RAGAREATIOTIDEGITEI VK Y&swe | ( DNA)
CAGGI TTCCGGT TACT $asAlA CAHATACANDET ASACGR K (AENDVDNVD
CTATCGACAGAT TCAAGANGTAGAGH NI GIICEOAAGAFIKERATHK VDAL
GAAGT TGITGGAGT CCLAGTAEKER EAGAT AGTALAAGCGT TAA
CTTGAAGAGACCATGI CCATTCTGGAACGACATTTCCCAGI GT

43 human EROla | GAAGAACAACCACCAGAGACTGCTGCTCAGAGATGCTTCTGT
Gene (DNA) CAGGTTTCCGGTTACTTGGACGACTGTACTTGTGACGTTGAGA
CTATCGACAGATTCAACAACTACAGATTGTTCCCAAGATTGCA
GAAGTTGTTGGAGTCCGACTACTTCAGATACTACAAGGTTAA
CTTGAAGAGACCATGTCCATTCTGGAACGACATTTCCCAGTGT
GGTAGAAGAGACTGTGCTGTTAAGCCATGTCAATCCGACGAA
GTTCCAGACGGTATTAAGTCCGCTTCCTACAAGTACTCTGAAG
AGGCTAACAACTTGATCGAAGAGTGTGAGCAAGCTGAAAGAT
TGGGTGCTGTTGACGAATCTTTGTCCGAGAGACTCAGAAGGC
TGTTTTGCAGTGGACTAAGCACGATGATTCCTCCGACAACTTC
TGTGAAGCTGACGACATTCAATCTCCAGAGGCTGAGTACGTT
GACTTGTTGTTGAACCCAGAGAGATACACTGGTTACAAGGGT
CCAGACGCTTGGAAGATTTGGAACGTTATCTACGAAGAGAAC

1Y

1

L~
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GGTAGAAGAGACT GT GCTGT TAAGCCAT GT CAATCCGACGAA
GI TCCAGACGGTATTAAGT CCCCTTCCTACAAGTACTCTGAAG

WOGBBITIREAACT TGAT CGAAGAGT GT GAGCAAGCT GAAAGAT

TGGGTGCCTGT TGACGAATCTTTGT CCGAGAGACT CAGAAGEC
TGTTTTGCAGI GGACTAAGCACGATGATTCCTCCGACAACTTC
TGTGAAGCTGACGACATTCAATCTCCAGAGECTGAGTACGT T
GACTTGI TGT TGAACCCAGAGAGATACACT GGT TACAAGGEGT

CCAGACCCTTGGAAGATTTGGAACGT TATCTACGAAGAGAAC

2009/ 105357 PCT/ US2009/ 033507
TGITTCAAGCCACAGACTATCAAGAGACCATTGAACCCATTG
GCTTCCCGACAGCEGAACT TCTGAAGAGAACACTTTCTACTCTT
GGTTGGAGGGT TTGT GTGT TGAGAAGAGAGCTTTCTACAGAT

TGATCTCCGGATTGCACGCTTCTATCAACGT TCACTTGICCGC

T-ANAA-A-LLA-ALCET-

PCT/US2009/033507

-66 WO
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TGCACTTC
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AGGA
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(pro
| KSA
KHDD
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PET

SYK
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TTG
ICTA/
TAG
TCC
AGA/

t el

SSD
EENCFKPQT| K

[TTCAAGT
SGTACTGC
ACATGCCT
N\CAAGAGA
A\CTTCCGT'
\CATCCAC
AAQRCFCQ
") LESDY
'SEEANNL
NFCEADDI

CTFTOEAT
\& A\ RS A

PR ACIT AT AT T ECCATTO
AR R REATI ARG

CTACTCTT

TR EACCT T T CERACH T TIGECAT AT
N T CER R TETCAC TRSTRACRAERT o ToooC
CARCRTIEFTEMHSI P EEARTI e 000
TECEAPFECAC PHECACCAIRACTEXPFTTATTTTC
NIABRAET P EACANEPHEAARBAIRAE CTACTTT
N RATIO T T ECRGANTFERTESACTETIEGCCAT
AT ST CBCETARGT TOCKGACPER CAACAT
TCFEAACGATRPPGITET COGRGANGFIAGT TTCCA
AT OFESTCOATCH T RCTAGTFCRAETCTCATTT
[COTTTOCR B TOSACTITACREEIFABOACGAC
[AAABAGT FOTAGAATPTOACKAATETEGACTOTG
INACHUSTITOAAS HC TEROTAIrGGGGTAAGTTGCAGACTCA

.

EERCEGAERGEANDESLCEERET KAMODAFGGTAG
1 SBPEAEN Ta CDEAL BMPBERYGAGUKERBA AAL KIG

REIGMNRIWASGRGETESEENT FYSW EGL CVEKR

V/SEXTOBCACTETC DRARNNYRI FRREAIAGTTC ne
FIRYYENNLAKRRTPHANKIOIE BOEERRIICAVKFIB0E]

DEVPDG

AFYR
G LT
QDEE
-1 F

Lk S
EGE(
NKM
RN §

Huhib SN/

AR
LLEI LHE
5RI MDCV ¢

HESARYA AR IEF MG B KEMED D RN QGRFRL QKL
VEdsiftek Rk Rl BKYivipEsRERRRb (P EQKY PDG
KESRHE RN EAGEIKK AR RRRL owT
eSS cigh ek kv hAL b Bz kdpb AN
NVIYEENCFKPQTIKRPLNPLASGQGTSEENTFYSWLEGLCVEKR
AFYRLISGLHASINVHLSARYLLQETWLEKK WGHNITEFQQRFD
GILTEGEGPRRLKNLYFLYLIELRALSK VLPFFERPDFQLFTGNKI
QDEENKMLLLEILHEIK SFPLHFDENSFFAGDKKEAHKLKEDFRL
HFRNISRIMDCV GCFK CRLWGKLQTQGLGTALKILFSEKLIANMP
ESGPSYEFHLTRQEIVSLENARGRISTSVKELENFRNLLQNIH

45

human GRP9%4
Gene (DNA)

GATGATGAAGTTGACGTTGACGGTACTGTTGAAGAGGACTTG

GGAAAGTCTAGAGAGGGTTCCAGAACTGACGACGAAGTTGTT
CAGAGAGAGGAAGAGGCTATTCAGTTGGACGGATTGAACGCT
TCCCAAATCAGAGAGTTGAGAGAGAAGTCCGAGAAGTTCGCT
TTCCAAGCTGAGGTTAACAGAATGATGAAATTGATTATCAAC

TCCTTGTACAAGAACAAAGAGATTITTCTTGAGAGAGTTGATCT
CTAACGCTTCTGACGCTTITGGACAAGATCAGATTGATCTCCTT
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ESGPSYEFHLTRQEI VSLFNAFCRI STSVKELENFRNLLONI H 45 human
GRP94 GATGATGAAGT TGACGTTGACGGTACTGT TGAAGAGGACTTG  Cene

W@ DNS)LOBEAAAGT CTAGAGAGGGT TCCAGAACT GACGACGAAGT TIRTIVUS2009/033507
CAGAGAGAGGAAGAGCCTATTCAGT TGGACGGATTGAACGCT
TCCCAAATCAGAGAGT TGAGAGAGAAGT CCRAGAAGT TCGCT
TTCCAAGCTGAGGT TAACAGAATGATGAAATTGATTATCAAC
TCCTTGTACAAGAACAAAGAGATTTTCTTGAGAGAGT TGATCT
CTAACGCTTCTGACGCTTTGGACAAGATCAGATTGATCTCCTT
2009/ 105357 PCT/ US2009/ 033507
GACTGACGAAAACGCTTTGT CCGGTAACGAAGAGT TGACTGT
TAAGATCAAGT GT GACAAAGAGAAGAACT TGTTGCACGT TAC
TGACACTGGT GT TGGAATGACTAGAGAAGAGT TGGTTAAGAA
CTTGGEGTACTATCGCTAAGTCTGGTACTTCCGAGT TCTTGAAC

-67 WO
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AAGH
TG
AGA(
CTA(
ATC
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[ TTTGAAAS
CAAGAACT]
AATCTATG
SAACCAAT

AAGA
GTAG
CCAT
TTGA
ATGA
TGGA]
GACC]

TTG
TGA/
AGG]
TCA/
AAGH
ACT(

CAATCOCAC I

ﬁWWWKWW%ACW
NAGGT TATCETHFA SAKARNESGACE
A%&?ﬁféﬁ&ﬁe&&(ﬁ%w&%@f“““
N RS AT (ST AR BT AT RETAFE CTToAAC

ACGTTAC

TCCGAG

AR P TN SPACTFCTARE TS
e AR CANCT KT COLTAET FEIL TR CTTo0T
[OF 8T GO AR ERGARSACAACAACOACAC
AN ATAMEARTSCHICTAARRRISTCOOTTATT

MWWWWTTCATCA
ST AT COAGT A CARIOERAC
[CTCBAANGAATCORAT GREOCSATEDR AGAAG
I BT EANCCENGIACTAETI TEARGFRTAAGAG
\CPTETAET CEANGASGATPGTTATGAOBAAAGAC
\GTOOCGACTAECATORABEJCRLAT G AGRCAATTTG
| GAGENCTATCCABCGATATAAT ASCEPIWETACAAGG
[ ARSI AT TET IR OGEAIGAGETIEAATGGC
\NCIACRCALCTTChCLABAAGOAEANEATIE CAAGTCC
\Aﬁ%ﬁaﬁéﬁ’fﬁmmgﬁ@%ﬁ:{m«@ncmm
BA EACACGRKRTTTATGTTAG
WM%TWWX%TMTGCCAAA
\CIAGAE ACTESTAAGETGTTHEAGAICEGATGACTTG
CCATTGAACGTTTCCAGAGAGACTTTGCAGCAGCACAAGTTG
TTGAAGGTTATCAGAAAGAAACTTGTTAGAAAGACTTTGGAC
ATGATCAAGAAGATCGCTGACGACAAGTACAACGACACTTTC

| TGGAAAGAGTTCGGAACTAACATCAAGTTGGGTGTTATTGAG

GACCACTCCAACAGAACTAGATTGGCTAAGTTGTTGAGATTC

CAGTCCTCTCATCACCCAACTGACATCACTTCCTTGGACCAGT
ACGTTGAGAGAATGAAAGAGAAGCAGGACAAAATCTACTTCA
TGGCTGGTTCCTCTAGAAAAGAGGCTGAATCCTCCCCATTCGT
TGAGAGATTGTTGAAGAAGGGTTACGAGGTTATCTACTTGAC

TGAGCCAGTTGACGAGTACTGTATCCAGGCTTTGCCAGAGTTT
GACGGAAAGAGATTCCAGAACGTTGCTAAAGAGGGTGTTAAG
TTCGACGAATCCGAAAAGACTAAAGAATCCAGAGAGGCTGTT
GAGAAAGAGTTCGAGCCATTGTTGAACTGGATGAAGGACAAG
GCTTTGAAGGACAAGATCGAGAAGGCTGTTGTTTCCCAGAGA
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CAGTCCTCTCATCACCCAACTGACATCACTTCCTTGGACCAGT
ACGTTGAGAGAATGAAAGAGAAGCAGGACAAAATCTACTTCA

WA @3BUTG3TT CCTCTAGAAAAGAGECTGAATCCTCCCCATTCGT  PCT/US2009/033507
TGAGAGATTGI TGAAGAAGGGT TACGAGGT TATCTACTTGAC
TGAGCCAGI TGACGAGTACTGTATCCAGGCTTTGCCAGAGTTT
GACGGAAAGAGAT TCCAGAACGT TGCTAAAGAGGGTGTTAAG
TTCGACGAATCCGAAAAGACTAAAGAATCCAGAGAGECTGT T
GAGAAAGAGT TCGAGCCAT TGT TGAACT GGATGAAGGACAAG
GCTTTGAAGGACAAGATCGAGAAGCCTGTTGI TTCCCAGAGA - 68 WD
2009/ 105357 PCT/ US2009/ 033507
TTGACTGAATCCCCATGIGCTTTGGT TGCTTCCCAATACGGAT
GGAGT GGTAACATGGAAAGAAT CATGAAGGCTCAGECTTACC
AAACT GGAAAGGACATCTCCACTAACTACTACGCTTCCCAGA

A I\I\r‘TTTr\r‘I\ﬁATr\A l\f'\f'\f'\l\ Af‘Af\Af\f\f\A'T“T'f\A'Fr\A r\Ar\
"2\ W S\ || CCUCAT TOAT UA

ACATIGT T CAGAAGAA TR B SR PR SREIOREAEAA TACGOAT
GTTTTGGAT T TGECT G TSt T A AT AT ACT T T egfcTTACC
GATCCGGT TACT TGT TEAEREAEKEH MR S TACGETAATA Teceaca
GAATICGAGAGAAT GT THREAATEFEL T TERACAT THACLEAGATCACAG
ACGCT AAGGT TGAAGNAAARCE A AARAMBACL ISABREEARACAACACT
ACTACT GRAGATACT AT FEISEAE ST AR AN CEASEAGACTTTICA
GAAGAGAT GGAT GT T (3 ACSHECTINATSA I SRACA RRSAEA CCCTCACA
AAAGGAAT CCACT GCTeRACHACARACRTTAG T IACABCHGAEAERED 4
DDEVDVDGTVEEDL GRSRECRT DIDRARERECEIA CH DL FIRSE Gt ne
( pr ot ei n) ACTGCTGAAGATACTACTGAGGACACTGAACAAGACGAGGAC
VEL REKSEKFAFQAEVINRITVKATESAIST PRMKEFACE REAPSNBSFHLACC

LDK1RLI $LTDENAL SENEEMTGRIKEIRAZKNEGARAIITENEMTR

EEL VKNLGT 1 AKSGT SEFL NKMTEAQEDGQSTSEL L GQEGVGEYS

AFL VABKY hvah SKiNIND QR M BBENE RS AP R FERARGTCLNASQ
Tl TLVL KEEASBY¥iEL BFRKMEKAARASOMRMNE RINYAY KYSBKHHETFNSEA
PNVEEEEAAKEEKEESDDRAAYEBERERKIKRKTHICPRENMDEI GVENRDI KPI
W QRPSKEV EEDEYKAEVKSESKESBERNOYTEMEFDAGESELIGQFGVGFYS
EVTFKSI L FVPTSAPRGLFDRYGHSSDXI i ArRRVEMATDRNHDRGT

MVPKY L NFVKGVVDS DR A SRETHL QU koo 1RIGKI WK TETVEE
TLDM KKI| ADDKYNDT vl GERERShrEWA EDHSMRTRK A TR WE
QSSHHPTDI TSLDQYV LM RHRBKEMEMACSSRICEARESBREHIER:G
LLKKGYEV! YLTEPVDEY Gk dpil A RXakhy MY AKROASRDES DFHD

EKTKESREAVEKEF ER bbb AR EKMAY B QRIKT BESREKT. vRK
ALVASQY(BW SGNVEREKAQA YNGR wR EPY ARSI RNAKLLRE
QSSHHPTDITSLDQYVERMKEKQDKIYFMAGSSRKEAESSPFVER
LLKKGYEVIYLTEPVDEYCIQALPEFDGKRFQNVAKEGVKFDES

EKTKESREAVEKEFEPLLNWMEKDKALKDKIEKAVVSQRLTESPC
ALVASQYGWSGNMERIMKAQAYQTGKDISTNYYASQKKTFEIN
PRHPLIRDMLRRIKEDEDDKTVLDLAVVLFETATLRSGYLLPDTK
AYGDRIERMLRLSLNIDPDAX VEEEPEEEPEETAEDTTEDTEQDE
DEEMDVGTDEEEETAKESTAEHDEL

47 PpPMT1 gene | ACTTTTTCAATTCCTCAGGGTACTCCGTTGGAATTCTGTACTT

(DNA) AGCAGCATACTGATCTTTGACCACCCAAGGAGCACCAGATCT
CDS 3016- TTGCGATCTAGTCAACGTCAACTTGAGAAAAGTTTTCACGTAC
5385 CACTTAGTGAACGCATTCCTATCACGGGAAACTTGATTTTCGT

TCACGGTTACTTCTCCATCAGAGTTTGAGAGGCCAACGCGATA
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PRHPL|I RDMLRRI KEDEDDKTVLDLAVVLFETATLRSGYLLPDTK
AYGDRI ERMLRLSLNI DPDAKVEEEPEEEPEETAEDT TEDTEQDE

WORENMNGTDEEEETAKESTAEHDEL 47 PpPMIl gene
ACTTTTTCAATTCCTCAGGGTACTCCGTTGGAATTCTGTACTT  ( DNA)

AGCAGCATACTGATCTTTGACCACCCAAGGAGCACCAGATCT  CDS 3016-

TTGCGATCTAGTCAACGT CAACTTGAGAAAAGT TTTCACGTAC 5385
CACTTAGT GAACGCATTCCTATCACGEGAAACTTGATTTTCGT

TCACGGT TACTTCTCCATCAGAGT TTGAGAGGCCAACGCGATA

2009/ 105357 PCT/ US2009/ 033507
AGAGCAGTATCCTTCACGTACGGTACCATCAGGTAAGGTGAT
GGGAGCAAACCGTGCCTTTTCTCTGATGATCCCTTTATATCTG
TTAGATCCAGCACTTTTAACATTCACTAGATCCCCAGGAAAAA
ATTCTTTCTTGAAGI GTAAATACACGT CATCGACTAATTGATC

TAGIEF

[TGA
ICTG
TCC
ATCH
sTCT

TCTG
CCT(Q
TGIT
GICa
CCAG
GAAG
GAGA
AGCG
ACAT
GITG
TTAT,
TCAA
GGTA
ACAA
TTCA
TATT
ACAT
ATTT
TACT]
GACA|
CCTC
ACCA
TCAT

CTG
ACCH
GAA
GITC
GGG
CAA(
TTA(
GAT(
ACT(
AGAG
ACT(
GTA]
CGX
TCH
ATGI
CTCA
AAAT
CGT (

f'Y"ﬂ'I\Tr‘I\f“l\r\ﬂ'r‘l\ ATTOAAALATATOTRC
AT /AT O

CAGGTTCT
TTCGTACT]
AGTGATTT
CTATCAAG
GTGGAATG
ITGTGGAG
ATGGTGI'T]
CTTGCGAA

ANGGAAGAT!
NGGGCAAT
CTGACTAT]

SGCGT CAA
SCAGGT GA/
5TCGGGTA
CAGCCT TA(
CATGCT CC
[ GCGTATA
PAGATCGT 4
CTCTGCCCH
[CTGGTGG
ATTATGCA
[ TTAACAG]
PCCTGITT(

A M\J‘\II‘\I\/ILJ-\HHHI Ik:kJI

AR TP O e o

T T T s ogan
AT AT R AR AT EATToATC
AR AT PR T AR TEATCAR ATTOCT
S ACRAC PP HSETATT L PACFEACCATT

TR EATTE ATAACAZISACTAANPAT TR ACCAGC

NG RO T A S S A S AR TRRETATAATA
W@WWWWMCCA@CG
TRICEPICTECIAE) TCATCAG
NWWMWWW”GAA
PCESABTATF I TSP T EACCTARBT ACATATITG
AT OACAGAG ST EECANOARMNTOCAAGCTAG
NCBTTTAKBACT AT T ANTFCCCAGBRG R GGGCTA
WTMMWHWWGGCTGCG
ZNWWWGATWQTGWGTA

\CHECAGASASTTARMOATGIALGOTAGHCAN CAAAC

\CTRALGETAGEGAGAARGGIARTIAGOTACAGGTGT
[ ACLCACECTTTRGIACECTAGATTAGGGAAACCC
AN GCAGH EETAGAGETIANEATEAECKAGAGGCT
[ 1GCAAAIGT LA CCAGAT CGATGAGETAAATTT
SAGTETEAAATTEGEEChE TSR GEAGIcCcTTCC
TACTTCGCTCTGCCCACTATGTTAGCCAGAAAGGTATTAGCTA
GACAATGTCTGGTGGTAGCCAGGCTTTGTGCGGGTAGATTTG

CCTCCTCATTATGCGGGTGCAGTTGTAGAGGTTTGATGAGGCC
ACCAAAATTTAACAGTTCCAAATCTCTTTCGAGATCGATGACC
TCATCGTCCCTGTTTGAGTCTCCAAATTGTCCTTCCTGTGGTGT
GGTTCTCCAAACAGAACATCCAGACAAAGATGGGTATTGTCT
ACTGCCCAAAGGTGAAAGGAAAGTTAAAAATTATCAAAATGA
ACTAAAAGAAAAGCTTTTTTTGAATGTGAAAAGGGAAGAACT
TGCCGACAGACTGGGCCATGAGGTGGACTCTGAATCACTGAT
TATACCCAAGGAAATGTACCAAAAGCCCCGTACCCCGAAACG
ACTGGTTTGTCAGAGATGCTTCAAATCGCAAAACTATTCCTTG
ATCGACCATTCCATTCGTGAAGAAAATCCCGAACACAAGATC
CTGGATGAGATCCCTTCAAACGCCAATATCGTCCACGTTTTAT
CTGCTGTTGATTTTCCTCTIGGTCTCAGCAAGGAACTGGTAAA

=70 -
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GGTTCTCCAAACAGAACAT CCAGACAAAGATGGGTATTGTICT
ACTGCCCAAAGGT GAAAGGAAAGT TAAAAATTATCAAAATGA
WOALDMMSBEAAAAGCT TTTTTTGAATGT GAAAAGGGAAGAACT
TGCCGACAGACT GGGCCAT GAGGT GGACTCTGAATCACTGAT
TATACCCAAGGAAAT GTACCAAAAGCCCCGT ACCCCGAAACG
ACTGGTTTGI CAGAGATGCTTCAAATCGCAAAACTATTCCTTG
ATCGACCATTCCATTCGT GAAGAAAATCCCGAACACAAGATC
CTGGATGAGATCCCTTCAAACGCCAATATCGI CCACGT TTTAT
CTGCTGITGATTTTCCTCTTGGT CTCAGCAAGGAACTGGTAAA - 70 WO
2009/ 105357 PCT/ US2009/ 033507
CAGATTTAAACCCACTCAGATTACGTACGT TATTACAAAGTCT
GACGTGI TCTTCCCCGATAAGCTAGGT CTCCAACGGACGEEA
GCTGCTTATTTTGAAGACAGCT TGGTAAAGCTTGT CGGTGCAG
ATCGTAG CACEAAAAACAAATTEES
GCCT|CAA
CITTCTG
ATCCATC
TGEICCA
ATGAAGT |

PCT/US2009/033507

OOTOT
Im\ II'\I IWIbI

A@@T@W@é&%&w&&ﬁmﬁc AAGTCT
CGAAT GACCRACACE CEARRA TR ET ART ACKS A ce00A
GTTGGT AAK AT T AT ERARARASE AR GAGR A CTacAG
GGT GT CTCrEAC AT T EATTERERACARAA G TTOGE
TCAAAATG

AP ACATST T PACH ESFRERTCCANTA

CaCcTa
T

T
CTTGGAA
TTGETGG
GAAACAG]

GATACACT
GGAAGAGAACT
GCCATTGACAT

TTTAGTGT
ITTAGICT

SCCAAAAC]

T OEARA T ARCAAT P PTHCARGIATEAATACS
N AT TIAARGES AR ROASCACACAA
(TSCTEAABERATIEACAPARATES P P SAAAACCC
TP F A OO MG AR AT COTA0AT
A AT C AR PETRETEEP ACTATC
WWWWWWCAGT

TCGOTAA
GCCTITGG
GAAQT GG
ACCTIGGT
TGGAGCT
AAAAGAC/
CGTGTAC/
CCTGCAT/
ACGAAGA(
GTACCAG
ACGCEGAA/
CTACGATA

ANAAAGGECC
I GAATTGCY
TAAGATAT
CATTCAAG
CGGAACACK
\TCCAGCTY
NAGACCCA]
NAAAAGAA(
CTACCCAAS
CCAACGT A(
AGGACGACK
ANTCCAGTA]

KOBAGTETAATOCKAGDOODTERAERRACITTCC
; A ANCENORNCRETFCRCAGHK TATATGCA
AT OO OGATRTTATGOIRF AR TG AGTCCT
BT GRTEN T TATGAMTCTIPCTIGCICGTACTCG
CAGAGAACRGATACASIATETTCT ECCEITCCCACAA
CACTEGTRRGTGAATGRAT AT CAMATASTCCAGAT
FWWWTTAATW
CACEA ! CANAECAETATTCTGCCCAC
W@A@Wﬁﬁﬂﬂ@fﬁmcmc
DGR CACATCEAACE TECTEACBATIORICGTCAAATA
I ACEACACICAACACAAREAMNTABEEAATAATCT
[ CGCAAAGATACT ERACAAMSGEATACCATACT
ACGAAGACTACCCAAAAAGCCTGTATTCACAAAGCTTITTCCC
GTACCAGCCAACGTACCGTCTCATGAACTGCTCACCATGGTG
ACGGGAAAGGACGACCTAGCCGAGGAAGACAAAGAATACCG
CTACGATATCCAGTATCCCAACAGATACTGGGATGAAACCAT
CTGTAAATAGAATGCTTATGTAATCAAGCACTTTCTGAAATTC
CTTAGAGTTTCGCGTGTCTCCCCGTCAAAAATCGCGTCTCATG
TGCCAGATATTITCTCCCGCAAAACGTAACACGTTGTTCTGTTT
CCCTTITGACAATGAGTAAAACAAGTCCTCAAGAGGTGCCAG
AAAACACTACTGAGCTTAAAATCTCAAAAGGAGAGCTCCGTC
CTTTTATTGTGACCTCTCCATCTCCTCAATTGAGCAAGTCTCG
TTCTGTGACTTCAACCAAGGAGAAGCTGATATTGGCTAGTTTG
TTCATATITGCAATGGTCATCAGGTTCCACAACGTCGCCCACC
CTGACAGCGTTGTGTTTGATGAAGTTCACTTTGGGGGGTTTGC
CAGAAAGTACATITIGGGAACCTTTITCATGGATGTTCATCCG

-7 -



CTGTAAATAGAATGCTTATGTAATCAAGCACTTTCTGAAATTC
CTTAGAGI TTCGCGT GT CTCCCCGTCAAAAATCGCGTCTCATG

WA BOTAGSTATTTCTCCCGCAAAACGTAACACGT TGI TCTGITT

CCCTTTTGACAATGAGTAAAACAAGT CCTCAAGAGGT GCCAG
AAAACACTACTGAGCTTAAAATCTCAAAAGGAGAGCTCCGTC
CTTTTATTGTGACCTCTCCATCTCCTCAATTGAGCAAGTCTCG
TTCTGTGACTTCAACCAAGGAGAACCTGATATTGECTAGITTG
TTCATATTTGCAATGGT CATCAGGT TCCACAACGT CGCCCACC
CTGACAGCGTI TGTGTTTGATGAAGI TCACTTTGEEGEEGITTGC  C
GAAAGTACATTTTGGEGAACCTTTTTCATGGATGITCATCCG - 71 WO
2009/ 105357 PCT/ US2009/ 033507
CCATTGGCCAAGCTATTATTTGCTGGTGT TGECAGTICTTGGT G
GATACGATGGAGAGT T" TGAGT TCAAGAAAAT TGGT GACGAAT

T AGACAATGTHC jT/—\u Sips O’-\TG’-\G’-\TATCT TCC\, |

TGGIATG & : =3 ’ i

AGAGCTT

CTICTTTT

CATTITTG

GITTACTC

TCCAATG,

GTI' TAGCA(

TCEATTA

GIGATTTY

CACCAGA(

CTCACTT

GIGATGG

AGAAGGT A

TTTAGEGEC]

GGITACT]

GI'CAACA(

TCAAT G4

TGAATTT(

CCACAAAT

CCTCLCTGI

ATGCGACA]

TTGT %A(ATT@CN\@AQETJWM@%&WACCTCAG

AGGAAAACGT TAGEECEAED AAGATNGATR R CABAGT ATCTGCTT
ATGGACATGAGGGCTTIGGCGGTGATGCCAATGATGACTTTG
TTGTGGAGATTGCCAAGGATCTTTCAACTACTGAAGAAGCTA
AGGAAAACGTTAGGGCCATTCAAACTGTTITTAGATTGAGAC
ATGCGATGACTGGTTGTTACTTGTICTCCCACGAAGTCAAGCT
TCCCAAGTGGGCATATGAGCAACAAGAGGTTACTTGTGCTAC
TCAAGGTATCAAACCACTATCTTACTGGTACGTTGAGACCAAC
GAAAACCCATTCTTGGATAAAGAGGTTGATGAAATAGTTAGC
TATCCIGTTCCGACTTTCTTTCAAAAGGTTGCCGAGCTACACG
CCAGAATGTGGAAGATCAACAAGGGCTTAACTGATCATCATG
TCTATGAATCCAGTCCAGATTCTTGGCCCTTCCTGCTCAGAGG
TATAAGCTACTGGTCAAAAAATCACTCACAAATTTATTTCATA
GGTAATGCTGTCACTTGGTGGACAGTCACCGCAAGTATTGCTT
TGITCTICTGICTTTTTGGTTTTCTCTATICTGAGATGGCAAAGA
GGTTITGGGTICAGCGTTGACCCAACTGTGTTCAACTTCAATG

-72-
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ATGCCGATGACTGGTTGT TACTTGTI TCTCCCACGAAGT CAAGCT
TCCCAAGT GGECATATGAGCAACAAGAGGTTACTTGTGCTAC

wWa aa@BBAT CAAACCACTATCTTACTGGTACGT TGAGACCAAC  PCT/US2009/033507
GAAAACCCATTCTTGGATAAAGAGGT TGATGAAATAGT TAGC
TATCCTGTTCCGACTTTCTTTCAAAAGGT TGCCGAGCTACACG
CCAGAATGI GGAAGATCAACAAGGGCTTAACTGATCATCATG
TCTATGAATCCAGI CCAGAT TCTTGECCCTTCCTGCTCAGAGG
TATAAGCTACTGGTCAAAAAATCACTCACAAATTTATTTCATA
GGTAATGCTGTCACTTGGT GGACAGT CACCGCAAGTATTGCT T
TGITCTCTGTICTTTTTGGTTTTCTCTATTCT GAGATGGCAAAGA
GGTTTTGEGT TCAGCGT TGACCCAACTGIGI TCAACTTCAATG - 72 WO
2009/ 105357 PCT/ US2009/ 033507
TTCAAATGCTTCATTACATCCTAGGATGGGTACTGCATTACTT

T O TET AT T AT CCET A T T T TAAA LA LT-ATL
roT I TCTTTAT WI\J-\WII-\I 171 IL:k,I-\L,k,I-\L,II-\IL,

TACCATCATTGTACT FREEFATA TTACTT
TGAGATT %F%QAM
TCTTACT( PeaeAOTGTT
CTTCCAA
AAGGACC
GACTIGTA
GGGOATC
ACTCAGA/
CAGTICMI
ATCTATG A AR T AT O AR EET A PR
ATTTGGATTGATGTCTE ‘ AT WWGTAAA
GTTGATGEATTTGT/W@FWWA@FWWWCAAT
TCCAGAAAT AGAT CAT G AT GGG FAT AATCT CXTCRYIAACTGATAA
GATGCCGECT GCCGT T@ACOATRGATTEA T T T CIANTACIBATTCCCTT
TTAGCATAT CACAGGLGAATGF TACAIACERIACGAAGRBGEACTGCCAAA
ACT TTT ACAAAGAACACAKTGCCOTT GEAGGAT BOSGFEGARIGGAAGACC
AAGAT T TACCCAAGG| GECTGARAGCROCAGTIANCERGTATMAATGGGA
AGAGST CTACCAGAAGATIERAT QACSAT AT ACCIN T GBTMGGTGGAAG
AGATGAAT TTGT T GT GIAGAAGAAGRATAAT SEAAGAGTGACICTITAA
CGTCAAT GT GGAGT AT GATTACGAAGASAACANGACTATIGAGB ATGCCAG
TCGTAGAAT CAACACAATGACGRARTATCTTEEAARATCOTGARBCAGCGA
AACAAGT ACGAAAT T GAGTEA sh Gt et TaFGGT ACEANKELARCACTATCAG
CATTGCT GAT CGAGCGAATL T AAATAAT LAGTACGAANBESACA TCCTCAGC
AACAAGTACGAAATTGATTTTCCGGTTTGCTACGAATGCGCCA
CATTGCTGATGGAGGAATTGAAGAATGAGTACGAAAGGGTCA
ATGCTGATAAAGAAGTTTACGCAAAGTTTCTATCCAAGCTTCG
CAAACAGGACGCAGGTACAAATATGAAAGAAAGAACTGCTC
AACTACTGGAGCAATTGGAGAAAACTAAGCAAGAAGAGAGA
GATAAAGAAAAGAAGCTCCAAGGCCTATATGATGAAAGAGAT
AGTTTGGAAAAGGTATTAGCTTCTTTAGAGAATGAAATGGAA
CAGTTGAATATTGAAGAGCAGCAAATTTTTGAATTAGAGAAC
AAATATGAATATGAGTTAATGGAGTTCAAGAATGAGCAAAGC
AGAATGGAAGCAATGTATGAGGATGGTTTGACGCAATTAGAT
AATTTAAGAAAAGTGAACGTCTTTAATGACGCTTTCAATATCT
CGCATGATGGTCAATTCGGCACTATAAATGGGCTCAGGTTGG
GCACGTTAGACAGTAAGAGGGTTTCTTGGTATGAAATAAATG
CTGCGTTGGGTCAAGTTGTTTIGTTACTCTTCACGTTATTGAG
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ATGCCTGATAAAGAAGT TTACGCAAAGT TTCTATCCAAGCTTCG

CAAACAGGACGCAGGTACAAATATGAAAGAAAGAACTGCTC
WOROIIACBSCAGCAAT TGGAGAAAACTAAGCAAGAAGAGAGA PCT/US2009/033507

GATAAAGAAAAGAAGCT CCAAGCCCTATATGATGAAAGAGAT

AGI TTGGAAAAGGTATTAGCTTCTTTAGAGAATGAAATGGAA

CAGT TGAATATTGAAGAGCAGCAAATTTTTGAATTAGAGAAC

AAATATGAATATGAGT TAATGGAGT TCAAGAATGAGCAAAGC

AGAATGGAAGCAATGTATGAGGATGGT TTGACGCAATTAGAT

AATTTAAGAAAAGT GAACGTCTTTAATGACGCTTTCAATATCT

CGCATGATGGTCAATTCGECACTATAAATGEECTCAGGT TGG

GCACGT TAGACAGTAAGAGGGT TTCTTGGTATGAAATAAATG

CTGCGTTGEGTCAAGITGTITTTGTTACTCTTCACGTTATTGAG - 73 WO

2009/ 105357 PCT/ US2009/ 033507

CA f"1'T I\{"N'Tr‘l\ OO TOAAACATTACLCAACLCAT I I AT
OoT TOAROCTCOAAARCAT TACAASGATTTIT ]

CCOLUAl |

GGCTICGAETT CCAAGATFERAT REERACT AT FA FiE TeCCATT
AAACCTGI TACT AT T ARSI T T T e P CEACRAC AT T AL CATTCC
TGGATAAGCTT" TTTCATFE AR P RAA E ACATCETELFATHRACTIAC
CGCAATCCTAGAAAT CREF BT FEARAT TECAGKT AT PHEREKTATGAA
AAACAAGAT CCAACAAKEERKTEEEET: EGATTTCACA
GAAACAATATCAAACTAAATEA TGGAGAAC
TCCAACGAGGAAT G P I (AR R C PP T EARRIAACCTAAA
AATCOT CAMAT GGAT ANTCT SO T ATSCACTT TRSCATIS TR CATEE AT TOACC
GTGTATTMAAAAANMA@A@MWW&WWWMGTGAACTA
ACTATTTATCAAGTT o :
GCTGCGG:TAAGACHM@JFWW@@SA@@@GAGACCA
TTACCAGT TTCT GT ACETGTGCRACT ST EAGTIECHRCTISCGCACCG
CGGT T CCAGT GCCAGTTBCRGT T S TEOTT GRORT R PGIICCAGTAC
GGTTICCGET TCCAGT GRGTGrENGTGRECCEEFGICRGTTREEA TCTGOC
GTGETATTAGT GAAAQCGTBEHETNEOCAGT TAGACTIETATTACEGTTGCA
TAAATCCT CCTGT T CCRGT GG TGN BT GAGTTEYECAGTATTGITATTAG
GGTCAAGT TTCCAGGNAGAGTAACAT CAGREET MRAETIGATNCAGTTTC
CTCT(GGT GGCACCGT CRECAGT ETGACATTGAGAT CAFICHEBAGTGAT
AAGATT TGECT CCAACT EAGIGHGIACCEtARACKAGCEETIGAMTGATTIGTG
CGAGAGTTGCACCGA rmﬁ&mmmmmm&mm
GTTACTTCTAAAAT GAGHEEAEGARAGA
TGGAAGCACTGAAAG] F&E@E@AM})@&I&X&WKK%’%&AGAAG
ACCAAT CAAAACGT CAGRAGEATCRRAL S E AN TCETEAMA ATTCATT
ACCAATCAAAACGTCAGACGATGATATGTCTAAGCCCGTGCA
GAAACGTCTAGATCTTTTCAAACGTAAAGTACTTCCCCTTTTG
GCACATCGTGGACTTGCTATTCCAAATATAGACGGGGACCTTT
TTTAGAGTATCCCCGGGCGCCTCGAATTCTGGGGTATTITTTT
GCTATAGCATGAATTGGCAATAGGGATTGGGGACAACGTGTT
TGACAGAAGACGTGTGTGTCCTGCCAAAAAGGGGTAAAGGTG
CATTTGCCAAGGCCTGTGAATGATCTGAACACTAGAGGAAAG
CAAGAAGGCTGTGTCGTAGTCTGTATTGGCTGTGTTGTCGCTG
TGTCGGTTGCTTCAAAACTTTATTCGAGTCCGGTACGCGTCAA
TGGGTATTTTTCAAAAAGTTTCTAACTCCCTCAATCAACTTTG
GTTTTGGCCGGATATGGCATGCCAGAAAAGGAAGTTTTACTC
CTGGCGATGATGTTTACAAATCAAGCTTAGAGGGAGTAACCA
ATGCAGATAAGTTTGCGATGGCGCTGATCTTTATGCTCTCAAC
ACCTTCTCGACTATTCAGGGTCATTTCGTGGCTTTGTATTITCG
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GAAACGTCTAGATCTTTTCAAACGTAAAGTACTTCCCCTTTTG
GCACATCGIGGACTTGCTATTCCAAATATAGACGEGGACCTTT

WA I00ABRSTAT CCCCGEECCCCTCGAATTCTGEEGTATTTTTTT - PCT/US2009/033507
GCTATAGCATGAATTGGECAATAGGGATTGEEGACAACGTGT T
TGACAGAAGACGT GTGT GT CCTGCCAAAAAGGGEGTAAAGGT G
CATTTGCCAAGGCCTGT GAATGATCTGAACACTAGAGGAAAG
CAAGAAGCTGTGTCGTAGTCTGTATTGECTGIGT TGTCGCTG
TGTCGGT TGCTTCAAAACTTTATTCGAGT CCGGTACGCGT CAA
TGGGTAT' TTTTCAAAAAGI TTCTAACTCCCTCAATCAACTTTG
GI TTTGECCGGATAT GGCATGCCAGAAAAGGAAGTI TTTACTC
CTGGECGATGATGT TTACAAATCAAGCT TAGAGGGAGTAACCA
ATGCAGATAAGT TTGCGATGECGECTGATCTTTATGCTCTCAAC
ACCTTCTCGACTATTCAGGGTCATTTCGIGECTTTGTATTTCG - 74 WO

200 I1n'o|:7 nr"r ||c"1nnnl n.-,.-,,—n—,
U UOOIT \ o | JI U000 JIUT

GGCACAALT GAT CACCTACE M FIARCARAFATEHIRA L TAERATOCACA
TCACTGATCCAGT TTCFETEEI AT T ECARPHIC RS BAT FE cATTC
CAGGACCCGOGT TCT AT KA AT TS C TG PEAT TG GGRAC 0044
GTAATTCTAAT T GACALE R AT A AT AT BALAAS TCTTAGT
TGAGCT TAGAT T CCACTat A A A S F G e ot T T L L C6T
TTAATTAGAGGAGAGT BAE A CCAR S F e PP TS PAIF ATTGTAT

ATAATAATTATAAT T TR e FATT TCRCET F TTOSCTTEEATo0A
ATATIAAAATTCTAAT T4 R AR TS NAAT A AN T A ESPAERATCTCCAA

A CATGAAGI TGTOXCPECAISADIENNATGgene

MCQ P& PONRTIRESV SUCAMVBIY SREEVRFRKT PEE KIESREEISRAFLRPFT

(pr ot ei nprotein) VTSPSPQLSKSRSVTSTKEKLILASLFIFAMVIRFHNVAHPDSVVF

VT SPSPQL SKSRSVT STHERIGFARASLEAIF AV RIHNY AHPDEY YFEFE
DEVHFGGFARKY! L G FRENDEHRFEAKMRAAGYGBE TEBY DGEFASCGCQRTV
FKKI GDEFPENV  PYVEAVRMLPEGNWSUSEFCLIEMILF A FRABEICRARFET
CALTITALLI I ENANVT#SRRIIATDSRPMARFKASIY VSPMKKATOFRICT
FOAYKTLI ATGV SLEIANSSKWFRE AFTWATIWA FFEAIRTIVIABEWEGK (D
LTVSVKKI FGHFI T RAMARFRAPHNK YHK G F At dHEQVIIRIKEBOGGASH
FMSSVFRETL EGNAVPK@SEAMME S MR WHERGSYIE BBk VPLKD
NHL YEGGSGQQQVTL YR inRS QAR ML Rt BRPW GEVRYKEEGFGG
GVKI' RLNIHKL TSRRL HkiNbRREN i Y INENG A GHEIRRGE GOYLFS
DANDDFVVEI AKDL ST v Atk EMioRIK Risih Ve avbrbok ety KL PK
VAYEQQEVTCATQA KR SYWMGENENR R KRN rorEy VEsspDswrFL
SYPVPTFFQKVAEL HARMAK Mtk RIS EISIABs L v s RGN YW
SKNHSQ YFI GNAVTVW WEMT A iNe i MIsMIGR LIRAEFL MARQUFLIHY
LPSLYFGILALGHVFEIHSY VFKNKQVVSYSIFVLFFAVALSFFQR
YSPLIYAGRWTKDQCNESKILK WDFDCNTFPSHTSQYEIWASPV

QTSTPKEGTHSESTVGEPDVEKLGETV

49 PpPMT4 TAGTAAAGAAATCTTGCAGTTTAATTCTTCCTCTTGTGTTTTITA | -
(DNA) GCGATGAGACATCGGCACTCAGAGTTAAGTTTGCTTGCATCTG
CTCTGATAACTTTTGCTGTGACTCTGTTGCAATGCTTTTGGTA
CDS 3168- ACGGTCAATTCGTCTATGGTTTGTTGATACTTTGACTTTAAGG
5394 CAGTAATATTGTCCTGTAGTTTATCATTATATGCTTCCAATGT

TITGACCTTTGATGAAATGTITTTTCGATTAACAGTTAGTTCA
TCGAAGGAGAGCTCCAACTCTGATACTTGCATTCTTAAATTAT
TTATAATGGTATCCTTAACTTCTAGTGATTTCGAGTGGCTTGC
CTGGGCACTCTTAAGTTCTTTTCTCAACTGTGCTATGGATGGC
TCAAGCACTAGAATTTGTTTCTCTGAATCGAATAATTTITATTT
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RGFGFSVDPTVFNFNVOMLHY! LGW V' LHYLPSFLMARQLFLHHY
LPSLYFG LALGHVFEI | HSYVFKNKQWV SYSI FVLFFAVALSFFQR

WO 3RR1038AGRW TKDQCNESKI LK W DFDCNTFPSHT SQYEI

QI STPKEGIHSESTVCGEPDVEKLGETV 49 PpPMr4
TAGTAAAGAAATCTTGCAGTTTAATTCTTCCTCTTGIGTTTTTA  ( DNA)
GCGATGAGACATCGECACTCAGAGT TAAGT TTGCTTGCATCTG
CTCTGATAACTTTTGCTGTGACTCTGITGCAATGCTTTTGGTA CDS 3168-
ACGGTCAATTCGICTATGGTTTGITGATACTTTGACTTTAAGG 5394
CAGTAATATTGTCCTGTAGT TTATCATTATATGCTTCCAATGT
TTTGACCTTTGATGAAATGI TTTTTCGATTAACAGI TAGT TCA
TCGAAGGAGAGCTCCAACTCTGATACT TGCATTCTTAAATTAT
TTATAATGGTATCCTTAACTTCTAGTGATTTCGAGTGGECTTGC
CTGGECACTCTTAAGITCTTTTCTCAACTGTGCT ATGGATGGC

fY‘I\

VWAI/B52609/033507

T
2009
CTA(Q
TAGA
AATT
eeel|

/ 10

CTT
AAC
GCT]
TCA|

357 PCT.

TATTTTCT

AACGTTT

ACGAGAC
TTG
CCT
TATAGTC
AAG

ATCA
AGCT!

CAAG
AAAT
ATTQ
CTAT
GCCA
CTCC
TGTA
CITG

TTT

TGT ¢
CTT(
GAC/
nee]
TGH
GT'G

[ TTGATCA!

CATA
AAAG
AACT]
AACT]
GCGA

T GCA
TTCC
T GA(
AGC]

CTGAGCAAGEY
TTTGCTTC
TICEAREFEEERBR T FECERT TECA
TATCTACG

NGCCTCAA/
NATTCAGK
[CTTCTTTY{
CTCTTTCAAPBGSUTT TATGEAT CFETTT CHOTEATTIGRCTATG
CTATGCTC
SCTACCAT(
STTTTCAG]
CATAAGAG
AAATTGT T
ACT CTGA(
NGAACTTC]
\TGCAAAA(
TAAGI TC
ANGATTTTA
CATCTCTC]
STTCTTCT(

[ TCATCAANAGERTRGA shlcd AShdct SpddThCIoARA S aaCTTT

CTFAGAATFFGFF FCFEFGAATCEAAATAATFFFATF
I\ oy | A= a'ay

rorrmrororlr Oy

ﬁg%@j@‘ﬁe%cgggﬁmcmacaumCTTTTTCGGAAGT

AR T AT P TN LIRTTATTeTT
CYTAFTOATER EZ@W_FWWTT:?;E
KA ACK TP TP AT PR CICAGTTG
AT RO CRAATTFATCCATCAGTICACAATT
NI ORGP T AT T T ECACHAICPTTTTACC
N CTICICF T T ECIRATET CEB TR AEICCATCAA

COT&HACCARTAGATEATGRTICTAT AR CATTGA

CARGAATOETCRCA P CATAF TTEE S TA PG GGCGA
CARGCGTITECACTRSATCT TR G PO G CGTTTT
[AGATMTCIATCAAGCT BCICTTAAT TIRTUBIGGT FTCAGT
NFRRTACREATT TANTFAMCEG FGTERALGRCTCCTG
[ARTAEAAACEC AT EGAGNGACGAXCCTFGTCTIGTCG
CTCRAGAGABCRAAGBGTTHEGT TGREGAATTCA
[ QTFOBAGTLGBACCTATICARBGANEECMAGTATT
SOICATITRAQGTGATACAAAGAGTATIGCCTTCC
CACAGACAS CAMACETAGESCCEATICT GG TeTTCA
[ CTTRAGAECTCAKIGLECHCARACCTFE@RAGTTTTC
| ACTHAGEETTCTRAACETEEACAGIAETTIICAGCAA
AAAAIITEAT DG T EAATCIThETAGEARCTAAAGA

TTGGAAAAAATTGCCTGGTGAGTGATCTTTTCAGCGAGATCCT
CATTTTCTTTAACTTTTTGCTTCAATAGAGATTITGAGTTTTTGA
TTATCAGAGTTCAGCTTCCGACATTCGACTAAAAGGTTGTCAC
TAATACCTGTTAAAAAATCTATTTTGTTCGTCTITITITTGCTT
GGCGACTTTAGAGGTAATGCAGGAAGGGAAGGATGAAATTCT
GACTCCTGGTGCCGATTTCTCAGCTTTCTCGGAAGTGGGGGTA
GCTGAAATGGTACATTGTGGTTCGTATCACCAAGATCCATTTT
TATGTCTTTGTCCATTAGAAAATTCAAGAATCTTTCAAAAAAA
ATAGAAACAGAAGATTTAGTAAACTTAGGTGAGGTGATATAA
ACCTAATTGCCTGTTTTATTTTGATCATGTATGTAAATTGTGA
AAGGTAAATACGCGAAACTTATGTATGTATTGCAAAGATGCA
CAAGACACACAAGGATTAATGGGCTATTTGCTCTACATTCGC
AAAAAATAGCCAGCATTTATTTTTTGAATGGATACTCAATAA

GCCCATCCCTACGCTTCCATATCTITTTTTITCTTTITTGGTAGTA
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CCAGT TAGAATCAAGTAGCCTTTGCTGCTCTTGITCCAACTTT
TTGGAAAAAATTGCCTGGTGAGTGATCTTTTCAGCGAGATCCT

W@20DITTBIT TAACTTTTTGCTTCAATAGAGATTTGAGI TTTTGA PCT/US2009/033507

TTATCAGAGT TCAGCT TCCGACATTCGACTAAAAGGT TGTCAC
TAATACCTGTTAAAAAATCTATTTTGITCGTCTTTTTTTTGCTT
GGCGACT TTAGAGGTAAT GCAGGAAGGGAAGGATGAAATTCT
GACTCCTGGTGCCGATTTCTCAGCTTTCTCGCGAAGT GGEGGTA
GCTGAAATGGTACATTGTGGT TCGTATCACCAAGATCCATTTT
TATGTCTTTGICCATTAGAAAATTCAAGAATCTTTCAAAAAAA
ATAGAAACAGAAGATTTAGTAAACT TAGGTGAGGTGATATAA
ACCTAATTGCCTGI TTTATTTTGATCATGTATGTAAATTGIGA
AAGGTAAATACGCGAAACTTATGTATGTATTGCAAAGATGCA
CAAGACACACAAGGATTAATGECCTATTTGCTCTACATTCGC

AAA

I\I\T
v

ACCCACCA
\ W L \ W W ¥

OOAAT-AA

GCCCATCS

2009
ACAT;

10

AGCGGAT

AGTC
AGTA
CC&C
TACT
TCAA
CAAA
GATA
AATT
CAAA
TCGC
TTCC

ACTT
TTCT
ATTG
AAAT)
AGCA|
TTAC
CCAA/
TCAA

TTT
GCA(
GTG
CCC
AGT
CGC]
AAG
GGTT
TACK
CACT
AAA(
TTTG
SCA(
TAGA
AACT
TAAQ
STGT
AAAQ
GAAQ

CCTACGCT]

$357 PCT
GCTH

CCACGAAT

NAAGCGCEE
SCAGCATC]
STAGGAAT]
CAATAGAA
[ GGTTAAAQGH
[ TCTGACC]
[ TTATTGAC
AGTCCAT(
GACATAA]
CTAGT CCA]
[TGTATTAG
LAAAATTA
SGAGT CTCA
LAGAGT CX
\GT CGACC/
CTTGGTAC
PAGCTCCT
TGGCTAAA
IAGACTAGK
5GT GAAGAG

TTT ATTTTITITOAATCLCAT-
AT TT T Ikzv-v-\lkzk:v-\ll-\kl

TEREAT PP TROT L "
4TS5 AT SSEEIFFTOCCATAGTTCACTAGCAACTCCTA
NEFETI AR AGATS P TP AARY RO CCT™e
S AR CACSTRECRA CITGCTCT

&AAAGCA
TGTTGA

'WWWWCGTW”
SO TROCACERPACTTTIRATACT O FEGAR GAAGGAG
T EATGTOSTIFOEAAAPETIOSTREIPATICCA
TG AGT AT PXBAT T AT ERATBALIOTOAAG
OGN BCAAT OO GERARTTATTTEXTACCTTGOCC
SACATIT GAGBTCT TP ANTTIGRCGAGTGAATT
\TIAGTEEF CTCETRE TR AGUTA@EEITCTAGC
NATTAGGAGCGATCRTOAECACT UGTNEAXGRT TTATGA
SATARANGSAGCERGEARAT BETARCTIAEA TCGTCTT
\CACPAGEAGSTTTC TAGRAGNGTTATGAGTAAGTAA
S ACCAALSHACAACCTCAN I ATTCAHTCICHCATGCGG
[ CGTab A §XEAAIAT CGATALEAJAET AMABIARAAAAACA
\CAGT LAGANEE CAGIEECEOATGACRGTTTTTAT
A BACAALATGRACTOACARRANGCATGTAATCAA
CATATCAT L ChATBARBAGTAGRTTAAATGTAATCA
TGGAGTATTCTAGTCTACCGCCTTAAAAAAAGCTCACTCGATC
TAGTGCAGCTTGATTGTGTACTTCAATAGTATTCCAACGACCT
TAACATCTTAACACCATGTAAATTTAAGATCCACGTATACGAT
ACAATTTCTTTCAATATCAATTCTCGTTCAAGCCAACTGATGA
TAAAATCAAGAAAGAGATCGAGAAAAGTTTCTTTGAACACTG
AAAAGGAGCTGAAAAATAGCCATATTTCTCTTGGAGATGAAA
GATGGTACACTGTGGGTCTTCTCTIGGTGACAATCACAGCTTT
CTGTACTCGATTCTATGCTATCAACTATCCAGATGAGGTTGTT
TITGACGAAGTTCATTTCGGAAAATTTGCTAGCTACTATCTAG
AGCGTACTTATITITTTGATCTGCACCCTCCGTTIGCCAAGCT
CCTGATTGCGTTTGTCGGCTTTITAGCTGGGTACAATGGTGAG
TTCAAGTITTACAACTATTGGTGAATCTTATATCAAAAACGAGG
TICCCTACGTAGTTTACAGATCATTGAGCGCTGTGCAAGGATC
TITAACGGTGCCAATTGTTTATITGTGTCTCAAAGAATGCGGA
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ATAAAATTATGGTCTGCATTTAGAGAGCAATGATGTAATCAA
ACATCAATAAGTGCTTGTCGCATCAATATTTAATAGGTAATCA
WA @@EIRTT CTAGT CTACCGCCT TAAAAAAAGCTCACTCGATC  PCT/US2009/033507

TAGTGCAGCTTGATTGTGTACTTCAATAGT AT TCCAACGACCT
TAACATCTTAACACCATGTAAATTTAAGATCCACGTATACGAT
ACAATTTCTTTCAATATCAATTCTCGI TCAAGCCAACTGATGA
TAAAATCAAGAAAGAGATCGAGAAAAGT TTCTTTGAACACTG

AAAAGGAGCTGAAAAATAGCCATATTTCTCTTGGAGATGAAA

GATGGTACACTGTGEGTCTTCTCTTGGTGACAATCACAGCTTT
CTGTACTCGATTCTATGCTATCAACTATCCAGATGAGGTTGI T
TTTGACGAAGT TCATTTCGGAAAATTTGCTAGCTACTATCTAG

AGCGTACTTATTTTTTTGATCTGCACCCT CCGT TTGCCAAGCT
CCTGATTGCGTITTGTCGECTTTTTAGCTGGGTACAATGGTGAG

TT ACTTTACA Ar"r T T TOAAATOT T AT ATOAAAAALCLCALE
\\Ws 4 B I I a \ WV \ W 1 I\J\JI\J-V-\I\,I II-\II-\I\/I-V-\HHI-\\,\:V-\W
AL S HNATGACK ey

TTCACTACGTAGITT
TGCCAATTGITTATT]
PCT/ US2009/ 03350
TATACAGITTTGACT]
TGATGGCGEECCCACGT TSTEAE
GCCACGTTGATTTTT a6 Rt
CAAATTCS
GIGGAAG
ATAAGT A(
GECTGTA
AAAAGGCEH
ACGATTT
ATTAEGETT
AGGAGACA
AGATITCT(
GACATAAT
CACTCAC/
AGGGTAT(
GAGGEACC(
CTS' ACT( NG G To0 A
ACGT 'T@%@@TGMM@LW@ME@EQEEWTCGAAA
TCCTTTCTATCCAACT AACEATAEGR A dRECHGTAGICEEACAGTcGecA

GAGAAAGCT ACT CAACHFEEXAAGRAMACAGETTETIEAGANTEGGTTTCAA

CCAACAAGAAGTCAATGGTAATAAGAAGCTTGCTGATGAATC
AAACTTATGGGTTGTAGACAATATCGTCGATATTGCAGAGGA
CGATCCAAGGAAACACTACGTTCCAAAGGAAGTGAAAAATTT
GCCATTTTIGACCAAGTGGTTGGAATTACAAAGACTTATGTTT
ATTCAGAATAACAAGTTGAGCTCAGATCATCCATTTGCGICTG
ACCCTATATCTTGGCCTTTTICACTTAGTGGGGTTTCATITTIGG
ACAAACAACGAGTCACGCAAACAGATCTATTTTGTCGGAAAT
ATTCCTGGATGGTGGATGGAGGTTGCAGCATTGGGATCCTTTC
TAGGACTCGTGTTIGCAGATCAGTTCACGAGAAGAAGAAACA
GTCTTGTITTGACCAATAGCGCCAGGTCTCGGTTATACAATAA
TTTGGGGTICTICTITGTAGGCTGGTGTTGTCATTACCTACCCT
TTTTCCTAATGAGCCGTCAAAAATTTTTGCACCATTACTTACC
TGCACATTTAATAGCAGCCATGTTCACTGCTGGTTICTTGGAA
TTTATITTTACTGACAACAGAACTGAAGAATTCAAGGATCAG

f \ACG
£105357
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GATCCCTATGACAAGAAGAAAACCCGT CCTTTGAAGT CGAAA
GCTTCATTTTTCAAACTCATTCATGI TCCTACGGT TGTGGCCA

WA NEBRSTCATAATGACCAGCTTCTTCCTGATTGEGGT TTCAA  PCT/US2009/033507

CCAACAAGAAGT CAATGGTAATAAGAAGCTTGCTGATGAATC
AAACTTATGGGT TGTAGACAATATCGT CGATATTGCAGAGGA
CGATCCAAGGAAACACTACGT TCCAAAGGAAGT GAAAAATTT
GCCATTTTTGACCAAGT GGT TGGAATTACAAAGACTTATGITT
ATTCAGAATAACAAGT TGAGCTCAGATCATCCATTTGCGTICTG
ACCCTATATCTTGECCTTTTTCACTTAGIGEGEGTITTCATTTTGG
ACAAACAACGAGT CACGCAAACAGATCTATTTTGT CGGAAAT
ATTCCTGGATGGT GGATGGAGGT TGCAGCATTGEGATCCTTTC
TAGGACTCGT GT TTGCAGATCAGT TCACGAGAAGAAGAAACA
GICTTGITTTGACCAATAGCGCCAGGTCTCGGT TATACAATAA

Il

(T T

TTTT
TGCA
TTTA
2009
AAAA
GAC
GCTA
TAAC
AGCG
AGTA
CTGT
AAGA
CCAG
GATT
TGGT
CGTA|
TTTG
TATT
ATTC
GCCT
TTGT
GATC
AGTA

AAT

ATA
ACA

CCT
CAT]

/ 10
CTT

CTA

TAC/
GCA/
AGA!
T GC/
ACT]
CTA]
TAT(
TTTC
(CGH
TTTC
CCT(

- T QAN
5357 PCT

GTCT
(5GECA
ACA/

CATGT GAAC
TGATTCTG
AGCATCAT
TGGTAATA
ATGGTTAG
AATGTGTA
ATCTGGTA
CATTATCC
NCAATTAGK
[CAGT GAT(
[ CGGATTA(
STATTCCA(
CTGAACAT]
NAACATAG]
CAGGCAAG]
SCCACAGT A
GCTTCTC
AGAATTTT(
ACTCCCAA/

TFCCT A
I\JII‘\\MIIWIUI IUI

NI N\ LT
CATTACCTACCCT
AT CGAAA

J Q%%Qég ggTCGCTTT
A NPHIEA »

ATNIEYA

T@@W@M@?@‘W’TW”GG
P OB A TESOACTATI FEARISATOATTC
AT RAGET BOANTHOXERAES GOCAACCAACA

ARG AATXCTRAGTETICACTTTCG
NG E TG ANATRAT AT CATAAICFERSCCAGGT
AT T TAATC AR ATICRATEATTFEICCO0TOG
SOTT AT AACF AT K TBCATGOARCGAGA CTCATA
AT CAT A ACE BT EAANTTTARCATTICT CIECOTAAC
SEALTITAGACETTERIAF @A CCNDAGATATTCCAA
CIACTIGEEICEGEATANAL ACAT LCOGREE GTTGGT
TR TEAEATEEETARTACTORACTIBATAATGTTAG
[ &@GTEARGCARCEOREDITQITRGATHAGCTCCATA
[ A TERARASECAEATATACEATATTETABCACCAA
\TARATAC A AACAGAOEHBCAAATASTIABAAAGCTCA
CTAGKST ACCEAAAGET BAMBACTAGETIE CTCTCC
S ABATAEEGATT T AT ATEAACTCEATAATTTIC
\ATATIAGAAAAACERTT TIACCAGEAATTTCATTA
TTTACTATCACAGCCTGTGTITCGAACTCAAATTGTTTTGCCA
CCTTGGGAATTATATACCCTAGTAAGATCCCATCATGCGATAA
GAATTTATACACAGATACTTCAAATTCATGAAAAGATGGCTC
ATCTTTATGAGGAACAGAATCAACAGATCTGACTAGATCAAT
ATATGGCATTGGTTGATTTTATTCAATGGTTATCTATCTCAAA
CATGCTATAAAAATAAGGTAATTCCTTTATGGTGTTAGGGTGT
TATAGTTTTTGCGTAGAAAATAATTGTCATCATTTTTGGGCAA
CCTATGAAACAACTACTCAGAGAAGTTGAGACATCTCTTTTGA
CAAATGAAACCGAAATATCCCCTGCCCTTAAGCTATTAATTAC
TCAGTTAAATAAATCAACCCATGAAGATAAATCAACAGAAAG
AAAAACGTTTTGGCTAGCATTAGACAATTTAAGGCAAAAAAT
CGGTCTACAATCCCAATCACATGTCCTTTTCTTTCTACATCTTT
TTGAAGAGCTAGCTCCAACTTTAGAAAATGAGAAAATATTTT
TAACCTGGATTACTTCTTTTTTGAAGTTAGCAATTAATAGTGC
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CATGTACATCTTATGGT TATCGCAGTAAACT GCAAAAAGCTCA
TTTCTCCAACCCCTAAGGGT TTCAAAGAGACCCTGATCTCTCC

WOROHDIZACCTATCTTTGCAAACATCTGCGI TCTTTTATTTTC

GGTATCCAGACTAGGAATTATCTTGACTTCGTGTTTTTCATTA
TTTACTATCACAGCCTGIGI TTCGAACTCAAATTGITTTGCCA
CCTTGGGAATTATATACCCTAGTAAGATCCCATCATGCGATAA
GAATTTATACACAGATACTTCAAATTCATGAAAAGATGECTC

ATCTTTATGAGGAACAGAATCAACAGATCTGACTAGATCAAT

ATATGCECATTGGTI TGATTTTATTCAATGGT TATCTATCTCAAA
CATGCTATAAAAATAAGGTAATTCCTTTATGGTGT TAGSGTGT
TATAGTTTTTGCGTAGAAAATAATTGTCATCATTTTTGGGCAA
CCTATGAAACAACTACTCAGAGAAGT TGAGACATCTCTTTTCGA
CAAATGAAACCGAAATATCCCCTGCCCTTAAGCTATTAATTAC

TCAGF

TA

I\r‘r\r\l\Tr‘l\ l\f"I\TI\ A I\Tf'\l\ I\f\l\ r\n A Af\

AAAA
CGGll
TTGA
TAAC
2009
AGK
AATG
CAAT!
CAAG
CTAG
AGAA
ATCA
ACTA
GICA
CATA
TGGT
CGTC
ATTT
TCAC
CCTQ
TCAC
ATTC
ACGA

ACG

AGA
ICTG

7

CTA

/ 10
GTA
AAT]
TTG
TG
iTAG
AAA
AGT.
CCA
TCA(
ATA
TGA(
TGT(
TAA(
CAT
AAAT
TGT4

TTTTGSCI

(SCA(
TCT(

I\TI\ A ATf"
L' an" |

CAATCCCA
GCTAGCTC
CATTACTT
b357 PCT.
CCACATTG
TTATTATT
[ TAAAGAATA
ATTTGCTA
IFCCCCAGH
CTGCAGEH
ACTAGAGH
CTTCGAGT ¢
SCCTTGI T
[ACTTTTG]
STCAGGAA]
SATGTAAT
STAAAGGT(
I ACCATCA/
[TATTGGIT(
AT TATACG
ST CCATCT/
CAAGCTTCA

AT A CRATT T AR CARRAART OAATTAT
NP R AT AT P TCH T TETACKTCSTE

AATA

ACTTGTG

CRATTFTTACRAARTEACARRATATT T
T ARG PACCRAT T ARTAGTEE < F Y
CIAOTNGEHICH R SE (T ATGAAGAGAGGGTTAGATTCATAA

TTAAATA

WAWW}B@FWWW@TGTGG
AT ATTENAGREATSEO R T KEACHOAPABTAACAGTG
NG TIREF REARMETPETT AT PYATTATTCCCCCA
AT CAGIANACARFFATROUEAT CETETTATCOC0
SOTTBETAGATCITIGE G ROATFAAT GPISATGAG
SIACRAGAT AR GOARNEARNBTIERG AT AGGAT
[ CCTAAAATTIAEAACTACANANGT AR DAGTAGAACTGT
[ CAACEEATETACAGTATERLTITTAOCRALATCATIT
NETGERATTIRATCT ACGCOAGCATTRIASBAG TTATAG
CA (BRI TSN TGABCGARGNGAAGTCAA
NAGTECEAAANETIATAASATE R OABGATCCAAATTA
COAGGATATTGTIRAGESTAT ASACAACTEITACTTCA
Fk ST GIGRCOGRCICRAGGEICRAACAT OAGTAGCATTT
\CATATATCEAGTICESACANBAIGRATAGAATGCC
G & FaTIACAAAGCIRAAGTGARAGEGAATCGATATC
TATATTTGAAAGATATGAAGGATGCGCAGAAAGAGAGGGCTA
AAAAATGTGAAAATTCTATTATCTCACTCGAAAGTTCATCTGA
TAGTAAGTCAGTTTCACAATACGACGAAGACTCGACGAAAGA
AACCACTTGCAGGCATGTTTCGTTTTATTTAAGAGAGATCCTT
TTGGCAAAAAATGAATTGGACTTCACGCTACATATCAATCAG
GTACTTGGAGCCGAGTGTGAGCTTTTGAAAAAAAAATTGAAC
GAAATGGATACCCTACGAGATCAAAACAGGTTTTTAGCTGAC
ATAAACGAAGGTTTACGAATACAGCAATCTAAGGCGAGTGAG
CAAATTACGGAATTGCTCAAAGAAAAAGAGCGTTCTCAAAAT
GATTTCAACTCTCTGGTTACTCATATGCTTAAACAATCTAACG
AATTAAAAGAAAGGGAGTCGAAACTAGTCGAGATTCATCAAT
CAAATGATGCAGAGATAGGAGATTTAAATTATAGGTTGGAAA
AACTGTGCAACCTTATACAACCCAAAGAATTAGAAGTGGAAC
TGCTCAAGAAGAAGTTGCGTGTAGCATCGATCCTTTTTTCGCA
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AGTGTCAGGACTTGCTAAAGTGT TTTATTGTTCATCCAAATTA
TTTTATATATTCTTCCCAGGAGGAAGAAATTTTTGATACTTCA
WOGBIBBEIACAAAAT GCACTCCCCGAACGAGATAGCAGCATTT  PCT/US2009/033507
TGTTATCAATTGGAAT TCCGT GGGACATCGAAGGAGAATGCC
TTTGATATGAGGGTAGATGACCT TTTGGAAGGT CATCGATATC
TATATTTGAAAGATAT GAAGGAT GCGCAGAAAGAGAGGEECTA
AAAAATGTGAAAATTCTATTATCTCACTCGAAAGT TCATCTGA
TAGT AAGTCAGT TTCACAATACGACGAAGACT CGACGAAAGA
AACCACTTGCAGCCATGI TTCGTTTTATTTAAGAGAGATCCTT
TTGGCAAAAAATGAATTGGACTTCACGCTACATATCAATCAG
GTACTTGGAGCCGAGT GTGAGCTTTTGAAAAAAAAATTGAAC
GAAATGGATACCCTACGAGATCAAAACAGGT TTTTAGCTGAC
ATAAACGAAGGT TTACGAATACAGCAAT CTAAGCCGAGT GAG

CAAATTACCGAATTCCTFCAAAGAAAAAGAGCEGSTTFCTEAAAAT
7 XASIT YT T VANV AOAOCOT T OT UV

GATTTO%AUCTUGWWPATWTW@F%@ACATﬂ
AATTIAAAAGAAA GGG S AN P A FEREAT TCATCAAT

CAAATGATGCAGAGATAGGAGATTTAAATTATAGGT TGGAAA
AACTGIGCAACCTTATACAACCCAAAGAATTAGAAGTCGAAL

L AR A\ /

TGCTICAAGARGAAGT B FERACEA AT SRR TTICEAY TR WO
2 o o 9 1 o 5 @@?ﬁn) PCT ’[E@g]@gpmg]@@m“GKFASYYLERT YFFDLHPPFAKLLIA

AGATAAAT CAAAAT CTHCAAG AT R OAESIOEA T Y KBRS QOSLTVPL

GCACCAG}CA@CGA(W\Q@LTPWWEFDGAHVABTRLILLDATL}FFVS
M KSRKRSRKVSL NT EkSEs KNS KR IS EXEEEH A R PTG STV I IR TG VET
(protein YLTIGCGVLFDLWSLLDYKKGHSLAYVGKHFAARFFLLILVPFLI
TREYAI NYPDEVVF DV GE RSN CRIEY S EIERPPSRIIAF AE VHFN
FVGFL AGYNGEFKF T T biBESXE HAEVRY Y YRO ESARISISERIWIRY SGED

VYL CLKECGYTVL TCYRGAChsEHEDEAMVAE T L REVGDATFLI THPYASPFY
LSI YSYI KFTKQRSEPEGEHW WKINAFGRIGY BESTYPRANN/GKATFFK
YLTI GCG|V LFDL \\iStrrDKKEHSIONY W GHISRAARIRILANEENLWPHL |
YLNWEYVHFAI L SKSGRGDSHVBSREQFPKISREREARFAKERYMENNNKL
DI | T| KHKET DAM. HSk#oANX iRV ERCRESBOSHRNTRANSOEDV WMEV
PNNNWQ |} SPEGL TGV AMBREENM MRl RITMGTDEV AR RHDWL ABRIE Y C
PTNEEFTY VGQEKAT QRN sk &t rORNDKIKKARRI KSKABFIKTEEE | | HVPTV
VAMATHNDQL L PDWGH RGX S ANeNKI Sk AR ML YIS Fv M LL SITV WTFFFFAPL
DNI VDI ABDDPRKHYV +RIEMSNIER GO MMEELGRL MF1 ONNKL

SSDHPEASDRILRVIPF S, SGY SNBSS EMEN PR WYEMGG |

AAL ;FLG’;%%EQ: | RERIRINSL M GNEARRIRb AN BV TeTe6

CHYLPFFL FL R LB A Ao EA kG tdeb NI &lefeerar
1gG2md) (o= | AAGGCTTCCGGTTACACTTTCACTGACTACTACATCCACTGGG
amylase TTAGACAAGCTCCAGGTCAAGGATTGGAATGGATGGGATGGA
encoding TTCACTCTAACTCCGGTGCTACTACTTACGCTCAGAAGTTCCA
sequences | GGCTAGAGTTACTATGTCCAGAGACACTTCTTCTTCCACTGCT
underlined) | TACATGGAATTGTCCAGATTGGAATCCGATGACACTGCTATGT
(DNA) ACTTTTGTTCCAGAGAGGACTACTGGGGACAGGGAACTTTGG

TTACTGTTTCCTCCGCTTCTACTAAAGGGCCCTCTGTTTTTCCA
TTGGCTCCATGTTCTAGATCCACTTCCGAATCCACTGCTGCTT

TGGGATGTTTGGTTAAGGACTACTTCCCAGAGCCAGTTACTGT
TTCTTGGAACTCCGGTGCTTTGACTTCTGGTGTTCACACTTTCC
CAGCTGTTTTGCAATCTTCCGGTTTGTACTCCTTGTCCTCCGTT
GTTACTGTTACTTCCTCCAACTTCGGTACTCAGACTTACACTT

GTAACGTTGACCACAAGCCATCCAACACTAAGGTTGACAAGA
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KDQKTSCEPNSNSSKPKEQLI LW.SFSSFVALLLSI | V WIFFFFAPL

TYGNTALSAEEVQQR WL.DMKLQFAK 51 ant i - DKKI
WOSBNTBFTCCCTTCGTGGTCTTTGITTCTGTACGGTCTTCAGG  MERUS2009/033507

chai n TCGCTGCACCTCCTTTGECTGAGGTTCAGTTGGTTCAATCTGG  (VH

+ TGCTGAGGTTAAGAAACCTGGTGCTTCCGTTAAGGT TTCCTGT

lg&ml) (a- AAGGCTTCCGGTTACACTTTCACTGACTACTACATCCACTGGG

anyl ase TTAGACAAGCTCCAGGTCAAGGATTGGAATGGATGGGATGCGA

encodi ng TTCACTCTAACTCCGGTGCTACTACTTACGCTCAGAAGTTCCA

sequences GGCTAGAGITACTATGICCAGAGACACTTCTTCTTCCACTCGCT

under | i ned)

TACATGGAATTGT CCAGATTGGAATCCGATGACACTGCTATGT

ACTTTTGI TCCAGAGAGGACTACT GGGGACAGGEGAACTTTGG

TTACTGTTTCCTCCGCTTCTACTAAAGGGECCCTCTGT TTTTCCA

TT CTCCATGCTTFCTAGATCCACTTFECGAATCECACTEEFEST
T AT

Tl GGTT&&%&W&&&?@&W# CCAGC
TTCTTGGAACT CCGAT S F R T P ST ET T ORCACTSF TICAAAC
CAGOTGTTTTGCAAT
GTTACTGI TACT T CCTSE AT EXSETRETFEAARETOAl
GTAACGT T GACCACANEENPEASATALSS

2009/ 105357 PCT
CTGTTGAGAGAAAGT
TCCACCA! STTCI:T%T@@AWFWAFW&M@@WG”CCTC
CCAAAGGACACT TT GAPEAPGRCRABIATT CEACKASTIAEICAAGAGA
TGTGTTGWGTTGAOM@@WM@@@A@&%WWATGAC
TCAACTGETACGTTG : oy

( DNA)

TTCAAT
GCTAgCiX

W%C@g@g@?CAGTTCAACTCCACTTTCAGAGTTG

CTAA

TTTCCGT

AGAA
CATC
GCCA|

CCCAAGAGAAG

TACAAGT GT AA(
GAAAAGACTAT(
CAGBTTTACAC]

TTTGACTG]

WKW@T ‘T@A CAACCA
[ FACRB2ACCAGEIAT TASBTCRCAATTIHFRATCTCAC
W@WM@W@M@@A

'Em@mmmﬂmmc

TAAGAACCAGGT TTCCITiGAGRFBETTGGTTAAAGGATTCTAC
CCATCCGACATTGCTGTTGAGT GGGAATCTAACGGTCAACCA
GAGAAGAACT AGAAGAGTAGICLARGAATVGT JREAT TICH GGV VRQAPGQ

GGTTCCT TG Glid Gl AGEHIGAENsECACAETFJRAOAACTRETAYMELSRL
GATGGECAA ANGEDTAMY R REST BEJOET IATRGATEAAPCSRST
GCCTTTGC CCACTACACICABANSINGUIRNSE CTIGMERE51.0ssGL
CCTGGTAAGTAA 52 | a8 bdvvBKKhrGTOTYTONVDHKPSNTK VDK TVERKCCVEC
EVQLYSGAEVKKPGARYEMRASAS Y ik BB Y WA AR sQeDPE

VOQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISK TKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHENHY TQKSLSLSPG

K
53 anti-DKX1 ACGATGGTCGCITGGTGGTCTTTGTTITCTGTACGGTCTTCAGG
Light chain TCGCTGCACCTGCTTIGGCTCAGTCCGTTTTGACACAACCACC
(VL +lambda | ATCTGTTTCTGGTGCTCCAGGACAGAGAGTTACTATCTCCTGT
constant ACTGGTTCCTCTTCCAACATTGGTGCTGGTTACGATGTTCACT
regions) (o~ GGTATCAACAGTTGCCAGGTACTGCTCCAAAGTTGTTGATCTA

CGGTTACTCCAACAGACCATCTGGTGTTCCAGACAGATTCTCT
GGTTCTAAGTCTGGTGCTTCTGCTTCCTTGGCTATCACTGGAT

amylase

encoding
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Heavy chain

GLEWMGW HSNSGATTYAQKFQARVTMSRDTSSSTAYMELSRL  (VH +
WESDDTESYFCSREDYWSQGTLVTVSSASTKGPSVFPLAPCSRST PEYG22049/033507

SESTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL QSSGL

(protein) YSLSSWTVTSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVEC

PPCPAPPVAGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSQEDPE

VQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVLHQDW.  NGKEYKCKV

SNKGLPSSI EKTI SKTKGQPREPQVYTLPPSREEMT

KNQVSLTCLVKGFYPSDI AVEVWESNGQPENNYKTTPPMLDSDGS

FFLYSKLTVDKSRWQQGNVFSCSVVHEALHNHYTQKSLSLSPG K 53

anti - DKKI ACGATGGTCGCTTGGTGGTCTTTGTI TTCTGTACGGTCTTCAGG

Li ght chain

TCGCTGCACCTGCTTTGECTCAGTCCGTTTTGACACAACCACC (VL +

T’ e\ ALNLIANLY
| anbda—-ATCFGFFFCTFOGETFEETCCACGACAGAGAGT TACTATETCETI

CoNslt ant “AeTCGT TP e B AN AT e L T A P TR T PT CACT
r eg| ons un(e%lt'r_led) ACAACTCCTTGTCCTCTTACGTTTTCGGTGGTGGTACTCAGTT
GGTATCAAGKET T GCCHEETAE PELSF ECAARETTET I GMCTRA“HY | ase
CGGTTACT CCAACAGABEEPETEETETr EEXEAFAEATH I ™8 0di ng
GGTTICTAAGT CT GGT (XSFTEFEETATCREP T EETATEACTEERTATEZ | WO
2009f 105357 PCT/ ¢8809F3ITGTTTCLEHTTEHAGSTOCTCTTCAG
TGAGACCAGAT GACGNIIETBACSFATSFACSFETICAXTEETACBCEHEET 1| i ned)
ACAACT OCTT GT OCT GO ACKT T O ST AT EAST AT ERRATFTCCEAINA)
GACTGITTT GTCCONWQW@F’FK@TW@TGA
TTCCCACCATCTTCCH AT '

TGCGTIFF Gl Hd-BICT (WWW'FWWLPGT
GCT T CGAAGEBCHARA T CAFR TSN EIGN AVRGES RGPS TGAGDDEADY Y
ACT ACTN\M@WWACWIAW THEFSSEELQANK
AGCTCT T AtdsthisT CC ADOARGAACAVNIABGRAGTUETATSAQSNNKY
GATCCTACEL:ET GT QMWLAM‘X@@WW@@WCS
AAAGACT GGhbeiiy TCCAACTGAGTGITCCTAA 54 ant i - DKKI

SVL TPP EWSEAPCORMEL SGEGESSb GASRWWM@EL REHTCddTd ht
chai h APKxh) YGYSNRBSGVRIRISESHSGASASERLTOr RPDBEADYY
(VL + |l anmbda ACGGTAGAGTGGAGATTATCGCCAACGACCAGGGTAACAGAA
CQSYDNSL SSYVF GGG Tk QRkobiNR EMT tAcPRAS (K cATT
const ant] ATLVCLI| SR EAYEAMKARGERMIKAGRMTEACSIGBNINKY
regi ons)| AASSYL Sk LREQMKEHRAYSESMNIAIEGT IMCKTAARTIES
(protein) 55 HUMBRABhIRCATCOGTTCAACAAGACATCAAGTTCTTGCCCTTC
GAGGAAGAGGACAAGIM AN 3T Ak 1 6 AR &8 CEEAACEaT acrirdNe)
ATCGACT TCEGT ACT ALk bt sScil RE A Ae] & Tchd fobhéabcanaTc
ACGGTAGAGT GCAGAT TALSIAPSANHALATFA DA AéecoaceeT

TACTTGGGTAAAAAGGTTACCCACGCTGTTGTTACTGTTCCAG
‘ CTTACTTCAACGACGCTCAGAGACAAGCTACTAAGGACGCTG
GTACTATCGCTGGACTGAACGTGATGAGAATCATCAACGAGC
CAACTGCTGCTGCTATTGCCTACGGATTGGACAAGAGAGAGG
GAGAGAAGAACATCTTGGTTTTCGACTTGGGTGGTGGTACTTT
CGACGTTTCCTTGTTGACCATCGACAACGGTGTTTTCGAAGTT
GTTGCTACCAACGGTGATACTCACTTGGGTGGAGAGGACTTC
GATCAGAGAGTGATGGAACACTTCATCAAGCTGTACAAGAAG
AAAACCGGAAAGGACGTTAGAAAGGACAACAGAGCCGTTCA
GAAGTTGAGAAGAGAGGTTGAGAAGGCTAAGGCTTTGTCCTC
CCAACACCAAGCTAGAATCGAGATCGAATCCTTCTACGAGGG
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TTACTCCATCCTACGI TGCTTTTACCCCAGAAGGAGAGAGATT
GATCGCGAGACGCT GCTAAGAACCAATTGACCT CCAACCCAGA
W@RWGAGBST TTTCGACGCCAAGAGACTGATTGGTAGAACTTG  PCT/US2009/033507
GAACGACCCATCCGT TCAACAAGACATCAAGITCTTGCCCTTC
AAGGT CGT CGAGAAGAAAACCAAGCCATACATCCAGGT TGAC
ATCGGTGGT GGTCAAACTAAGACT TTCCCTCCAGAGGAAATC
TCCGCTATGGT CCTGACTAAGAT GAAAGAGACT GCCGAGECT
TACTTGGEGTAAAAAGGT TACCCACCCTGTTGI TACTGT TCCAG
CTTACTTCAACGACGCT CAGAGACAAGCTACTAAGGACGCTG
GTACTATCGCTGGACTGAACGT GATGAGAATCATCAACGAGC
CAACTGCTGCTGCTATTGCCTACGGAT TCGACAAGAGAGAGG
GAGAGAAGAACATCTTGGT TTTCGACTTGEGTGGTGGTACTTT
CGACGTTTCCTTGI TGACCATCGACAACGGTGT TTTCGAAGT T

GIT ACCAACCCTCATACTCACT TCACTCARACACCACTTEC
P TS VNS OO T O TN T OO T T OO0 T OO O OO

O TS

GATCAGAGAGT GATGIRACKETHERTEXAEE PETACARGRAG o224
AAAACCGIAAAGGACEICTABAAISEHCARCABAREE T AR T
GAAGT TGAGAAGAGACET PEEIRREEATIARISET TP BIEET CA A o0
CCAACACTAAGCT AGANRT AR TECARFELSTICHARCABEE 283 “Wo
2009y 105357 PCT W@WW@@@G?GTTCTTCAACGGTAAAGAGCCATCC
TGAAGAT TCT CCGAGNBCT P CRE AR S ANETTEEAAGRT0CTOCT
GCTGAACAT GGACCT GTTFCNCATC TR TRATSERETARAT SGTOACT
GAAGGTTTTGGAGGA] W@G&@W@&A@WWTCGAGAC
CGAGATTGTTTTGGT A DR CAST CORRATIHSACTGTT
CAGEAGC] GOT CAAA AT VPN TS AR ISCATICTTCCGACA
AGAGET AT TAACCCAGATBAGESTGTRCET TACEET GUTREET 0AAOAC
GTTCAAGETGGTGTT] COTGAQBAGG

TGGTI T 6T TGCAT Gl THGO00ATT GATTF T BOGTATCEABAT AT
TGT TEGTGGT GT TAT (AQCAAGTATGATCBBATETAIRTABF G TACTOCCS
GT TCCCACCAAGAACT SRBAMATI AR CTOEAGTF GBTFGBEACAATCACC
ACCABCCAACCGT TACTATRAAGHIET ACGAAGTTGIANGIRCAAAGAAT
CATTGACCAAGGACAAGEACACHETE GRGAAGTITN ORAGTTGEAQ GAAGCT
TGGTAT TOCACCT GCT EOAAGABETBEAGCACAANTBRAGBRTCCTACGC
ACCT T CGAGAT CCACGTGARCEISRATIGTIRAGAGTIACTGEDBTTCO0
AGCGAT AAGGGAACCGHT A GARNTERR ARG CEALGAT ABAETGGAAAAGGC
AACGACCAAAACAGAT TERGEACRRAAACTB LN TCEAAAGBAFCRCCAAGATGC
GGTCAACGAT CCT GAGRASE Tt 8 AARIREICATBAKAAGEIT TTGGAAG
GAAAGAGAGAAT CCACAE XGRS PE A (oA 3T ACEST TeTGCTGG

TCCACCACCAACTGGTGAAGAAGATACTGCCGAGCACGACGA

GTTGTAG
56 Human BiP EEEDKKEDVGTVVGIDLGTTYSCVGVFEKNGRVENANDOGNRITP
(protein) SYVAFTPEGERLIGDAAKNQI TSNPENTVFDAKRLIGRTWNDPS
ATPase VOQODIKFLPFKYVEKKTKPYIQVDIGGGQTKTFAPEEISAMVLTK
domain MKETAEAYLGKKVTHAVVTVPAYFNDAQROATKDAGTIAGLN

underlined VMRIINEPTAAAIAYGLDKREGEKNILVFDLGGGTFDVSLLTIDN
GVFEVYATNGDTHLGGEDFDORVMEHFIKLYKKKTGKDVRKD
NRAVOKLRREVEKAKALSSQHQARIEIESFYEGEDFSETLTRAKF
EELNMDLFRSTMKPVQKVLEDSDLKXSDIDEIVLVGGSTRIPKIQ
QLVKEFFNGKEPSRGINPDEAVAYGAAVQAGVLSGDQDTGDLV
LLHVCPLTLGIETVGGVMTKLIPSNTVVPTKNSQIFSTASDNQPT
VTIKVYEGERPLTKDNHLLGTFDLTGIPPAPRGVPQIEVTFEIDVN
GILRVTAEDKGTGNKNKITITNDONRLTPEEIERMVNDAEKFAEE
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TTACTCCTTGAAGAACCAGATCGGTGACAAAGAAAAGT TGGG

TGGAAAGCT GTCATCCGAAGATAAAGAAACT AT GGAAAAGGC
WOBNOBBEAAAAGAT TGAGT GGCTGGAATCTCACCAAGATGC  PCT/US2009/033507

TGACATCGAGGACT TCAAGGCCAAGAAGAAAGAGT TGGAAG

AGATCGTCCAGCCAATCATTTCTAAGT TGTACGGT TCTGCTGG

TCCACCACCAACT GGTGAAGAAGATACTGCCGAGCACGACGA  GITGTAG 56

Hunman Bi P

EEEDKKEDVGITVVGE DLGTTYSCVGVFKNGRVEI | ANDOGNRI TP

(protein) SYVAFTPEGERLI GDAAKNOLTSNPENTVFDAKRLI GRTWNDPS

ATPase VOODI KFLPFKVWEKKTKPY!l QVDI GGGOTKTFAPEEI SAMVLTK

do(rjrai In I\/K(IJ—ZlTAEAYL GKKVTHAVWWTVPAYFNDAOCROATKDAGT AGLN

underl i ne

VVRI | NEPTAAAI AYGLDKREGEKNI LVFDLGGGTFDVSLLTI DN

/NI 2L N
GVFEMAVATNGDTHEGSEBFDORWIVEHHKE YKKKTGKDVRKE

NRAVIOKL RREVEKAKAY! R R S VR D e T TRARE -
EELNVDL FRSTMKPV W WF@EWLEE«?’ ETRPERE @
QL VKEFENGKEPSRG NPBEMFARE .

LLHVCPL TR EPYG A ~
VT KWE<£WLTKUM%@#F@@WAW@WGF GBWG
G LRVTAEDKGT GNKNRICEAATRET TREAATOREFABRRARPISERFEAEECTC84 WO
2009/ 105357 PCT/ CrB9609F I ASTHAAGACGAGAGACTGGTTGGTGATGC
DKKLKER| DT RNEL ESY8YSI0RAIF SIORERTCEAICSSEPRECTVEATCRAVEEK| E
W LESHQDADI EDFKMNUKKIEIAREA ST T SREAIGA SRETP ST eS0T AEHDEL
57 Chi neri c Bi P|GICCAAAGAGACTTGAAGCGTCTTCCTTACACTGTCAAGAGC
GACGATGT CGAAT CT TATGEHERCAGTARTIWHEFATCESTFPACCEIBNA)
GGTACCACGT ACT CT T GIBr OCHENTGA AT CARBF OIS FCBT G TCTTGG
TAGAAAT TCT TGCCT AATGAGCOBALIGTAMCATACHLENBTUBTIABAGAAAG
CTACGTTAGTITTCACT @A@@@Q@@@T@TW@BACGACGC
TGCTAAGAACTTAGC] o BTTTCGGTTTG
GATATTN\GAGATTG\I@@%EMA@AW%EW@@@CD&@K@TGCCCWG
GI'CCAAAGAGACT TGAAEESITCITEGCR AL CAGTIGACAAGNGESATCATCG
AAGAACGECCAACCT GIeaEddAt EIEGITCGACGRACAAGBRITEAECTGCTTTIC
GAGAAGT CTTT CACT CraeALdch e TACTOCERECATREITATGEGGTGAC
GTAAGAT GAAGT T GAT Gl EAGEACTAGIRAGEARAGABAGB TGTTCGCC
TCACT CATGCT GT CGT A AG63T ALSAPTEARACA GAACGRACHGACATCA
TCAACGT CAAGCCACT AAGAHGRFASEd T AEEEIGRAIGREABAGGTCG
ACTGJ TCTGAGAAT T Gl ARG A E&eT ATRetistd et iG A dilsccacaa
CTTACGGI T TGGACAAGAE k3t LA AAGNCAEATEAT ICrcTaAGCA
ACTGTCTAGAGCTAAGTTTGAGGAGATCAACATTGAATTATTC
AAGAAGACACTGAAACCAGTTGAACAAGTCCTCAAAGACGCT
GGTGTCAAGAAATCTGAAATTGATGACATTGTCTTGGTTGGTG
GTTCTACCAGAATTCCAAAGGTTCAACAATTATTGGAGGATT
ACTTTGACGGAAAGAAGGCTTCTAAGGGAATTAACCCAGATG
AAGCTGTCGCATACGGTGCTGCTGTTCAGGCTGGTGTTTTGTC
TGGTGATCAAGATACAGGTGACCTGGTACTGCTTGATGTATGT
CCCCTTACACTTGGTATTGAAACTGTGGGAGGTGTCATGACCA
AACTGATTCCAAGGAACACAGTGGTGCCTACCAAGAAGTCTC
AGATCTTTTCTACAGCTTCTGATAATCAACCAACTGTTACAAT
CAAGGTCTATGAAGGTGAAAGACCCCTGACAAAAGACAATCA
TCTTCTGGGTACATTTGATCTGACTGGAATTCCTCCTGCTCCT
CGTGGGGTCCCACAGATTGAAGTCACCTTTGAGATAGATGTG

-85 -



TCTACGACT TGEGTGGAGGAACCTTCGATGT TTCTCTGCTTTC
TATTGAGGGTGGTGCTTTCGAGGT TCT TGCTACCGCCGGTGAC

WOABBIAGBTECGET GGTGAGGACT TTGACTACAGAGT TGT TCGCC

ACTTCGTTAAGATTTTCAAGAAGAAGCATAACATTGACATCA
GCAACAATGATAAGGECTTTAGGT AAGCT GAAGAGAGAGGT CG
AAAAGGCCAAGCGTACTTTGI CTTCCCAGATGACTACCAGAA
TTGAGATTGACTCTTTCGTCGACGGTATCGACT TCTCTGAGCA
ACTGTCTAGAGCTAAGT TTGAGGAGATCAACATTGAATTATTC
AAGAAGACACTGAAACCAGT TGAACAAGT CCTCAAAGACGCT
GGTGTCAAGAAATCTGAAATTGATGACATTGTCTTGGITGGTG
GI TCTACCAGAATTCCAAAGGT TCAACAATTATTGGAGGATT
ACTTTGACGGAAAGAAGCCT TCTAAGCGAATTAACCCAGATG
AAGCTGTCECATACGGTGCTGCTGI TCAGECTGGTGITTTGTIC

(ANANCAT A

I“I‘"T'f"l\f\

PCT/US2009/033507
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AEHDEL

KESRCRVMRY Mk Slo Rk otk GriVK

PEVORD
(LI
V

39

PpPDII

promoter

AACACGAACACTGTAAATAGAATAAAAGAAAACTTGGATAGT
AGAACTTCAATGTAGTGTTTCTATTGTCTTACGCGGCT
CTTTAGATTGCAATCCCCAGAATGGAATCGTCCATCTTTCTCA
ACCCACTCAAAGATAATCTACCAGACATACCTACGCC
CTCCATCCCAGCACCACGTCGCGATCACCCCTAAAACTTCAAT
AATTGAACACGTACTGATTTCCAAACCTTCTTCTTICT
TCCTATCTATAAGA

60

PpPMR1

ATGACAGCTAATGAAAATCCTTTTGAGAATGAGCTGACAGGA
TCTTCTGAATCTGCCCCCCCTGCATTGGAATCGAAGACTGGAG
AGTCTCTTAAGTATTGCAAATATACCGTGGATCAGGTCATAG

AAGAGTTTCAAACGGATGGTCTCAAAGGATTGTGCAATTCCC
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LATAGDTHL GGEDFDYRVVRHFVKI FKKKHNI DI SNNDKALGKL ~ KREV
EKAKRTLSSQMI'TRI EI DSFVDG DFSEQLSRAKFEEI NI ELF
WEBIPRAOREQVL KDAGVKKSEI DDI VLVGGESTRI PKVQQLLEDYF PCT/US2009/033507
DGKKASKG NPDEAVAYGAAVQAGVL SGDQDTGDLVLLDVCPL
TLA ETVGGVYMIKLI PRNTV VPTKKSQ FSTASDNQPTVTI KV YE
GERPLTKDNHLLGTFDLTA PPAPRGVPQ EV TFEI DVNG LRVTA
EDKGTGNKNKI T1 TNDONRL TPEEI ERMVNDAEKFAEEDKKLKE
RI DTRNELESYAYSLKNQ GDKEKL GGKL SSEDKETMEKAVEEKI
EW.ESHQDADI EDFKAKKKELEEI VQPHSKL YGSAGPPPTGEEDT  AEHDEL
59 PpPDI | AACACGAACACTGTAAATAGAATAAAAGAAAACTTGGATAGT
pronot er AGAACTTCAATGTAGIGITTCTATTGICTTACGCGGECT
CTTTAGATTGCAATCCCCAGAATGGAATCGTCCATCTTTCTCA
ACCCACTCAAAGATAATCTACCAGACATACCTACGCC

C‘r A'T'r\"\r\l\r\r\l\r\r\ LN N T DA LDNNCNT N AN
COAGUA

1 \ S O o\ %)

AATTIGAACACGTACT ﬁ%ﬂ&ﬁﬁw TAAGA
60 FpPMRL ATGACAGCAAATEARARICE T CAGGA

TCTTCTGAATCTGCOWW&%&W@&E% oaTIC
AGTCTCTTAAGT AT TCCARR AT AL CET AT EARSIERT A T ocoATA
AAGAGT TT CAAACCGRTEISFETEARAGBATIBTECRATICEC °°2 86 wo
2009/ 105357 PCT/ UE»67AdSE 6P ACAAATCATIGOAGGCATIGAACA
AGGACAT CGTATAT CEABKSTETFET FENTERAECAARTEXRACOAAA
TGGAAGT CGAAGACGACABAETETT T P OBARATHE G oA CTIo0
CAAGT TTCTACAGCGAIAER T IRSAT T PEI AR TICAGSE AT F ESAGAATT
CGCT[GT GAT TAGCT T TGS PETCIARTAT TR FEATGEOAFACTAACTO
TCTATCACTAT GGCAATTPACRATASTACTICAPRGTAERTFFIETTCAAA
TTCAAGAGTAT CGAT CEICATIARZCPEACKT EYSAT TGRSR FESSAISATCTATIGG
AGT TIAGT CCCT GOCGNETT AT T A CT AT SR FETAAARECAAAGGTATT
CTGARACT GTTCT T GLTCATAACCRAGEOOAAASCTIPTEISTOTTTICG
GGAT[TTTTCGGT T GGl SACAGSATTOBGEIET ST GPEAEAJTETTCAAC
ATTCACGET TCCCACTAGAGT AT IEASEGASGRATTTISAGTG TICCTT
GTGALAAT GAACCAGTTTET RANGACABIANATGHE TGN TCAAGGT
GT GATGACCCAAACA TAGCET T CALCAGTOETRCATBIATAIGE TGGCTG
GTATATGBEGCACT TTAGTTRCHGATGGT AR TARAANGETATAL TGTCAC
GT CAT CGGAACAGCCALAARDACABCTI TI@EITCTGIARTEGGCCATC
AAATGAT GAGCT CT ATFHEAGAAACCARAGATTGETGTIGAACCGTCAAT
GTTATCTGTAGTGATAAGACGGGAACATTGACCCAAAATCAT
ATGACCGTTAACAGATTATGGACTGTGGATATGGGCGATGAA
TTCTTGAAAATTGAACAAGGGGAGTCCTATGCCAATTATCTCA
AACCCGATACGCTAAAAGTTCTGCAAACTGGTAATATAGTCA
ACAATGCCAAATATTCAAATGAAAAGGAAAAATACCTCGGAA
ACCCAACTGATATTGCAATTATTGAATCTTTAGAAAAATTTGA
TTTGCAGGACATTAGAGCAACAAAGGAAAGAATGTTGGAGAT
TCCATTTTCTTCGTCCAAGAAATATCAGGCCGTCAGTGTTCAC
TCTGGAGACAAAAGCAAATCTGAAATTTTITGTTAAAGGCGCT
CTGAACAAAGTTTTGGAAAGATGTTCAAGATATTACAATGCT
GAAGGTATCGCCACTCCACTCACAGATGAAATTAGAAGAAAA
TCCTTGCAAATGGCCGATACGTTAGCATCTTCAGGATTGAGAA
TACTGTCGTTTGCTTACGACAAAGGCAATTTTGAAGAAACTG

GCGATGGACCATCGGATATGATCTTTTGTGGTCTTTTAGGTAT
GAACGATCCTCCTAGACCATCTGTAAGTAAATCAATTITTGAAA
TTCATGAGAGGTGGGGTTCACATTATTATGATTACAGGAGATT
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AGCCTATGGATAAACTTGGTAAGGATTTGTCTGCTTTTTCCTT
CCGAATCATCGECCTTATTTGCTTGGT TGGTGT TTTTCAAGGT
WORGDEBSGT TCGAAATGT TCCAGATCTCTGTATCCTTGECTG  PCT/US2009/033507
TTGCTGCGATTCCAGAAGGTCTTCCTATTATTGTGACTGTGAC
TCTTGCTCTTGGTGTGT TGCGT AT GECTAAACAGAGEECCATC
GICAAAAGACTGCCTAGT GT TGAAACT TTGGGATCCGT CAAT
GI TATCTGIAGT GATAAGACGGGAACAT TGACCCAAAATCAT
ATGACCGI TAACAGATTATGGACTGTGGATATGGGECGATGAA
TTCTTGAAAATTGAACAAGGCGEGAGT CCTATGCCAATTATCTCA
AACCCGATACGCTAAAAGT TCTGCAAACTGGTAATATAGT CA
ACAATGCCAAATATTCAAAT GAAAAGGAAAAATACCT CGGAA
ACCCAACTGATATTGCAATTATTGAATCTTTAGAAAAATTTGA
TTTGCAGGACATTAGAGCAACAAAGGAAAGAATGT TGGAGAT

TCCATTFTFETTCGTCCAAGAAATATCAC

TCTGGAGACAAAAGT TG - Efé‘é‘:ff
CTGAACAPAGTTTTGH AATCCT ™
CAACOT AT CROCACT R AR ESEA ATCTeAC
TCCTITGCAAAT GRCCEAT ACS T AGEA T C  CREEA T HEAGKA STeTe
TACTIGTCETTTGCTTACEA CCAAT

GCGAT GGACCAT CGGAT AT eR PP BB T CT P A AA CTOeC
GAACGAT CCT CCT AGRC AT e AR PARAT AR TS FARAA TOTTEC
TTCATGAGAGGT GO AR AR T TRt ERTTACACE AT I8 T\wo
2009 1053 57 PCT ww@?'r@%O”PFCAGGAGGGTAAAGGTATTTTCTACA
CAGAAT CCACGGCCGT At e PSR ARRCACE T AR EE A TICC
TAATITGACAAT TCAAAF AT S PES POt PERETISEAGREEATA CCTGCCA
TAGAT GCTAT GAGT ACA AR AN A TeS FETCACY SERTRCFERATATTATCA
ATTATTCTGTATT T GLr At e F R POC AR IR PRI PEcACTIGA
CATTGT AAGAGCACT ARG ICHBACIAS QX T ATCRESTOPAIIGRFAATGATAA
GACTGGT GACGGT GT CAR TEISFCCC AR EISTIIFANGSCTAGDISAAAGTAG
CGACAT CEGAAT T GCCATEECTAAT AT OCHACACICTAS FEATFEASOCATGAG
CAAAGAGHECAGCCGACATIESTER TAACASTOAT SR PEASTTATTEIGATGACC
ACAATTCTTAT CT GCCAATOEAGSAGEF FUSAGETATA TPATABATAACCA
ACATCCAGAACT TT T TANGCETATCOANG AT ICTARBAN TT@IGCAATA
TGCTCTTTCGTTAAT T 8BTORGAGTACT BT TCARCCTIADIAGGGTCA
AAT CCATTGAAT GCCATGEA@ATTATTGT QT PCAATATFATOATICCAG
TGGAT GGACCT CCAGLAGAGICT T GECT GBI AAAGCCACK TIGAT TGTIGT
TAAAGCT GT GAT GAACARACCACGAAGAAABIGAANEGATAAAAACTCT
ACGTCAGGAGACGTGACGCATCCCCATACAATGGATACAGCA
TGGCTGTTTGA

61 PpPMR1 MTANENPFENELTGSSESAPPALESKTGESLKYCKYTVDQVIEEF
QTDGLKGLCNSQDIVYRRSVHGPNEMEVEEEESLFSKFLSSFYSD
PLILLLMGSAVISFLMSNIDDAISITMAITIVVTVGFVQEYRSEKSL
EALNKLVPAEAHLTRNGNTETVLAANLVPGDLVDFSVGDRIPAD
VRIIHASHLSIDESNLTGENEPVSKDSKPVESDDPNIPLNSRSCIGY
MGTLVRDGNGKGIVIGTAKNTAFGSVFEMMSSIEKPK TPLQQAM
DKLGKDLSAFSFGIGLICLVGVFQGRPWLEMFQISVSLAVAAIPE
GLPIVTVILALGVLRMAKQRAIVKRLPSVETLGSVNVICSDKTG
TLTQNHMTVNRLWTVDMGDEFLKIBQGESYANYLKPDTLKVLQ
TGNIVNNAKYSNEKEKYLGNPTDIAIESLEKFDLQDIRATKERM
LEIPFSSSKKYQAVSVHSGDKSKSEIFVKGALNKVLERCSRYYNA
EGIATPLTDEIRRKSLOMADTLASSGLRILSFAYDKGNFEETGDGP
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AATTCTGACAGGTAAGGT GATTCAAAGGEGTAGTACAAAGTAG
TTTTATCATTGITTGIGGTACTCTGTACGTATACATGCATGAG
WOATOAMIEET AAT GAGGT CACAGCAAGAGACACTACGATGACC  PCT/US2009/033507
TTTACATGCTTTGTATTCTTTGACATGI TCAACGCATFAACGA
CAAGACACCATTCTAAAAGTATTGCAGAACTTGGATGGAATA
ATACTATGTTCAACTTTTCCGTTGCAGCTTCTATTTTGGGTCA
ACTAGGAGCCTATTTACATTCCATTTTTGCAGICTATTTTCCAG
ACTGAACCTCTGAGCCTCAAAGATTTGGTCCATFTATTGTTGT
TATCGAGT TCAGTATGGATTGTAGACGAGCTTCGAAAACTCT
ACGT CAGGAGACGT GACGCATCCCCATACAATGGATACAGCA
TGECTGITTGA 61 PpPMRI
MIANENPFENEL TGSSESAPPAL ESKTGESLKYCKYTVDQVI EEF
QTDGLKGELCNSQDI VYRRSVHGPNEMEVEEEESL FSKFLSSFYSD

b V(k\(\ﬁ N RSERS
G T
D flEtes, o MGTLY
D RDFSTH RMOES s
P %ﬁ \_4_ G
i: 'IQ ) v N ’
TGNI VNNAKY SNEKEKR L CRBTEE A 1 E S EREDE GO AT FNF
LEI PFSSEKKYQAVSYH C‘i‘i@@r‘éﬁ“’ﬁﬂi&&{w WKWDE

EG ATPLTDEHRRKSEENVAD
2009/ 058%7PBCT 4 %ﬁ%ﬁWGﬁﬁﬁWE@éﬂWﬁﬁ
SKSI LKFMEEDTH | MAFESSES FATTAAAFAKIHYVENAY! TCCCAGCTIGGGCTA
| DNSKYAVE@EDD] DAMVSTEGT SR SREQORMGRFGT TOPRERTFCACAS
S| VRAL QARERI VAMHSHEHRITATSAE REXPBL e SRR RAACAGACACCAAA
GTDVAKEARENAA fF AR GRS YR CTIEP Ao ST CA
| AALSLI AP AFNL PNPTRAREICA TR QORPIAVEICRISAERI GV A DK
AVMKPPRRIKDKI| L TRV TICORGCNCSSEF TR YOG VRGN
EVTARDTTMIFTCFV PSSR EHRN T VIQRCTTCG
SVAASI LEQLGAI Yl PRSESICFIFERE B RIOEGYHETTICA S B GZDE
L RKL|YVRRRDASPY ABZGHPA ABICAOTIS PG TGAAAAGGCTITGGA
AT GEGAAAGGGT TCCRARGAGETGETAANGALAGAATCIBTGTTATRAS i| ana
AACTICCACT CCAGT T AM@BTCTIGABAGT T TCOCAGCTAGBBBTATTAFIECAL

AGGAT GT TGCTGAGT GRBAXGAGIACTF SETICRFNICOAGAB GG (Teod on
AGAAGGG] TTGT CCT CRGASGAAGCRCT T GAAGAGICACBAALCTTGAGAG
TTGAACAAGGTTCCCTGACTGGTGAATCTGAGGCTGTTTCCAA
GACTACTAAGCACGTTGACGAGAACGCTGACATCCAGGGTAA
AAAGTGCATGGTTTTCGCCGGTACTACCGTTGTTAACGGTAAC
TGCATCTGTTTGGTCACTGACACTGGAATGAACACCGAGATC
GGTAGAGTTCACTCCCAAATCCAAGAAGCTGCTCAACACGAA
GAGGACACCCCATTGAAGAAGAAGCTGAACGAGTTCGGAGA
GGTCTTGACCATGATCATCGGATTGATCTGTGCCCTGGTCTGG
TTGATCAACGTCAAGTACTTCTTGTCCTGGGAATACGTTGATG
GATGGCCAAGAAACTTCAAGTTCTCCTTCGAGAAGTGCACCT
ACTACTTCGAGATCGCTGTTGCTTTGGCTGTTGCTGCTATTCC
AGAGGGATTGCCAGCTGTTATCACCACTTGCTTGGCCTTGGGT
ACTAGAAAGATGGCTCAGAAGAACGCCCTTGTTAGAAAGTTG
CCATCCGTTGAGACTTTGGGTTGTACTACCGTCATCTIGTTCCG
ACAAGACTGGTACTTTGACTACCAACCAGATGGCCGTTTCCA

7N
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optim zed for
TCTACGGACT GAACGAGT TGGAAAAGCCAGAGGGAACCTCCA  Pichi a
Wa IDIDBSCT GATCTTGGAGCAGT TCAACGACACCCTTGTCAG  pEBlUS200%033507
AATTTTGTITGECTGCCCCTGTTATTTCCTTCGTCCTGECTTTTT
TTGATGGT GACGAGGGT GGTGAAATGGGTATCACTGCCTTCG
TTGAGCCTTTGGTCATCTTCCTGATCTTGATCGT TAACGCCAT
CGTTGGTATCTGGCAAGAGACTAACGCTGAAAAGCGCTTTGGA
GGCCTTGAAAGAGATTCAATCCCAGCAGGCTACCGTTATGAG
AGATGGTACTAAGGTTTCCTCCTTGCCAGCTAAAGAATTGGTT
CCAGGTGACATCGT TGAGCTGAGAGT TGGTGATAAGGT TCCA
GCCGACATGAGAGTTGTTGCTTTGATCTCCTCCACCTTGAGAG
TTGAACAAGGT TCCCTGACTGGTGAATCTGAGGCTGT TTCCAA
GACTACTAAGCACGT TGACGAGAACGCTGACATCCAGGGTAA

AAAGT AN EGT T T T |
TGCATCTGTTTGGTCA %;GAZTGCE
GGTAGAGT TCACTCCE N
GAGGACACCCCATTG ; .
GGTOTTGACCATGATCAT XAV TCATC o
TTGATCAACGTCAAGTACHTCY ﬂ

GATGGCCAAGAAACT TERACT T C%'f' L IREET Feccaca

ACTACTTCGAGATCCCI ST T T CF T EAIEEA T CEoAcaTe
AGAGGGAT TGCOCAGCT B P T E R AT TS PAL A TS TACTIT
ACT AGAAAGAT GGCT CABRARACEL M 9 T RGARRE Fes TOCTTCA
CCATICCGTTGAGACT T T ST ST M A CE FERT EFET I L3 OCACTT
ACAAGACT GGTACT T TR AEERACASACN L SSASHTHFAER SCISE4C \\O
2009/ 105357 PCT %ﬁ%@?@?@ggﬁ?GGACCAGTACTCCAGAGACT TGATC
AATTGGT TGCCAT GG P A AT AT AET EF BRTATEETF CATGTT
CAACGT CGAGEGAACT TP T eSA S AR EA O S AR EATFCTACTTA
TGAGGACT GGCCAAT (PS5 T A AR P e CARCTCrERRAGIO TGCTGAA
GATT SCTAAGATCGC(WWA@@W@TCTTCG”
GCAAT CCX BCAICT LA EPAGTTAGA
GGCTECC ' (A PGS TR CETAACYSAGTTATG
AGGATTGAACGAGGCT WW@AHW
TTGCAGACT GT GGAG GXGFHECABCAAGAATTGSTAGATFTTICTTCC
GGAGT TCGACAGAGA T A A BT OCATTEOGE ST ON TGS TRAAGACCAG
TTCTTCCT CCGGTAACANBITGT GFIASETAABHGCABIAGNTICCAGA
GAAAACGT TT T GCAGAGATECABCCACATFGALTTAERTGHACTGCTGAAA
GGTTCCAAGAGAGAA T TRGACTAGTMCTOCAGAGAGT T GATG TGTTAAT
GACGCCCCAGCTTTGAAGTTGGCTGACATCGGTGTTGCTATGG
GAATTTCCGGTACTGAAGTTGCTAAGGAAGCCTCCGATATGG
TITTGGCTGACGACAACTTTTCAACTATCGTTGCTGCTGTCGG
AGAAGGTAGAAGTATCTACAACAACATGAAAGCCTTTATCAG
ATACATGATTTCCTCCAACATCGGTGAAGTTGCCTCCATTTIC
TTGACTGCTGCCTTGGGTATTCCTGAGGGAATGATCCCAGTTC
AGTTGTTGTGGGTTAACTTGGTTACTGACGGTCCACCTGCTAC
TGCTTTGGGTTTCAACCCACCAGACAAAGACATTATGAAGAA
GCCACCAAGAAGATCCGACGATTCCTTGATCACCGCCTGGAT
CTTGTTCAGATACATGGTCATCGGTCTTTATGTTGGTGTTGCC
ACCGTCGGTGTTTTCATCATCTGGTACACCCACTCTTICCTTCAT
GGGTATTGACTTGTCTCAAGATGGTCATTCTTITGGTTITCCTAC
TCCCAATTGGCTCATTGGGGACAATGTTCTTCCTGGGAGGGTT
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TTGCAGTCCTTGAGAGACATGTCCTTGTCCGCCTTGAGATGI T
TGGGTITTCECTTACTCTGACGT TCCATCCGATTTCCGCTACTTA

W@EAIBBBTCT GAGGAT CATCCAGCT CACCAACAGT TGCTGAA

CCCATCCAACTACTCCTCCATCGAATCCAACCTGATCTTCGI T
GGT TTCGT CGGT CTTAGAGACCCACCAAGAAAAGAAGT TAGA
CAGGCCATCGCTGATTGTAGAACCGCCGGTATCAGAGI TATG
GICATCACCGGAGATAACAAGT CCACTGCCGAGGCTATTTGT
AGAGAGATCGCGAGT TTTCGAGGCTGACGAGGACATTTCTTCC
AGATCCCTGACCGGTATTGAGI TCATGGACGT CCAAGACCAG
AAGAACCACT TGAGACAGACCGGTGGT TTGT TGT TCTCCAGA
GCCGAACCAAAGCACAAGCAAGAGATTGTCAGACTGCCTGAAA
GAGGACGGAGAAGT TGT TGCTATGACCGGT GATGGT GT TAAT
GACGCCCCAGCTTTGAAGT TGECTGACATCGGTGI TGCTATGG

GAAT
TTTT
AGAAGGT

ATACATG
CTG

TTGA
AGTIT]
TGCT]
GCCA
CTTQ

GI'T

ATT

GCC]

TTG
CCA
T TC
ACCGTCA

ANGAAGTAT

CTGCCTTG
STGGEGTTAS
SGTTTCAA
NGAAGATCS
AGATACATS
STGITTTC

SCACTTOTO

COGTACTGRAR
I'GACGAC‘A%.‘L

ATTTCCTCG

O A e et AshtereTectTe
A QE%E%Q%EKS%%&%E}QEE%TCAAG

TGAGATGTT

X C )tljc TGGTTACT
)¢ 2

TGGCTG

ATTCTTG

ﬁi. GAGTGGT
ﬁf -"fIA GACGA
S CAT

")

Q

(

GGGTAH

TCCCOAAT]
10!
TCAAGGT]
CCA/
(CCA
CAAQTCC
ATGQOCACK
TTTOCTT(
GCCCOAGG
GGT

2009

GATT
GCTT

TGIT]

AT CAT
5357 PCT

I TCCCCAT]
\CCCATGT
CCTTGICT]
CTGAACGC]

GGT'1
MEKG

T
TCCOCAA( R ;
SEDI VKKESL NWW@MWERDMSLS

T
N 1T 1T OOl

TR A ST PRk oxae

rECRAQAAGAYETARICL 4 ,AA%,GTAA
CAARCATOOTCAT TCT T IO T TCETAC
P SRR TEPFEETEEERBEETH T VGHE |
WBW%LEKPEGTSIFKLILEQFNDTLVRILLA

AT TR PR AR T FE BT W QBT
eSS N RN AT ERREPIVELRVG
T T TR P AT RN STg N AD!
RO CA AT CP M PAT e

RO AT OB T ACGTARECH T TICHG OTRK
AT FOBAET GTECTIMGARKIGAGTNGERVSKLYA
SRS TSI AT P PAREGIF Y FIORMERCMIAKIA

[ OOP AT SEAECT OB FACABATACILNEAS

RORA

AV BBSACEGA|

ALRCLGFAYSDVPSDFATYDGSEDHPAHQQLLNPSNYSSIESNLIF
VGFVGLRDPPRKEVRQAIADCRTAGIRVMVITGDNKSTAEAICRE
IGVFEADEDISSRSLTGIEFMDVQDQKNHLRQTGGLLFSRAEPKH
KQEIVRLLKEDGEVVAMTGDGVNDAPALKLADIGVAMGISGTE
VAKEASDMVLADDNFSTIVAAVGEGRSIYNNMKAFIRYMISSNIG
EVASIFLTAALGIPEGMIPVQLLWVNLVTDGPPATALGFNPPDKD
IMKKPPRRSDDSLITAWILFRYMVIGLYVGVATVGVFIIWYTHSS
FMGIDLSQDGHSLVSYSQLAHWGQCSSWEGFKVSPFTAGSQTFS
FDSNPCDYFQQGKIKASTLSLSVLVAIEMFNSLNALSEDGSLVTM
PPWVNPWLLLAMAVSFGLHFVILYVPFLAQVFGIVPLSLNEWLL
VLAVSLPVILIDEVLKFV

GRCTSGYRYSPRTLSTKQKEE

64

PpPMR1/UP

GAATTCATGACAGCTAATGAAAATCCTTTTGAGAATGAG

65

GGCCGGCCTCAAACAGCCATGCTGTATCCATTGTATG

PpPMRI/LP

.01

PCT/US2009/033507




KGLSSDEVLKRHQ YGLNELEKPEGTSI FKLI LEQFNDTLVRI LLA

AAVI SFVLAFFDGDEGGEMG TAFVEPLVI FLI LI VNAI VG W QETN
WOARKMEBAEKEl QSQQATVVRDGTKVSSLPAKELVPGDI VELRVG PCT/US2009/033507

DKVPADVRVWAL | SSTLRVEQGSL TGESEAVSKTTKHVDENADI  QGKKCW

FAGTTV VNGNCI CLVTDTGVNTEI GRVHSQ QEAAQ

HEEDTPLKKKLNEFGEVLTM | GLI CALV WLI NVKYFLS WEYVDG

WPRNFKFSFEKCTYYFEI AVALAVAAI PEGLPAVI TTCLALGTRK

MAQKNAL VRKL PSVETLGCTTVI CSDKTGTL TTNQVAVSKL VA

MGSRI GTLRSFNVEGT SFDPRDGKI EDWPMGRVDANLQM AKI A

Al CNDANVEQSDQQFVSRGVPTEAAL KVL VEKMGFPEGL NEAS

SDGDVI'RCCRLW SELEQR! ATL EFDRDRKSMGVMVDSSSGNKL

LLVKGAVENVLERSTHI QL L DGSKRELDQYSRDLI LQSLRDVBLS

ALRCLGFAYSDVPSDFATYDGSEDHPAHQQL LNPSNYSSI ESNLI F

VGF A .Tlf% V] FEPNKSTAEAT CRE
| GVFEZ Vil )\/L A "r -1 H'I:}EEKH
K YNGR @ss,( YANS SCTE
VAKE ST V/-V-\VU 1 YI\I FITRY M NI
EVAS SRAC KT BRI A R c
| MKK A %@\%‘\?&?ﬁ‘? AC
=Yel No %ﬁﬁ%%ﬁ% eI ASPEPACE
FDSN AS A N R R EREL NEE SEMCST
PPWW/ DE@NCFW%W%T—%%@W@PW@EW%G
VLAVSLPVI LI DEVL KBV SRETSEYRYEBRTC ATI@ASETPVRI | UP
GAATITCAT GACAGCT AKTPEARABRTBEFHTPIER (CECTEECGECHNVRI / LP
GGCOGGCCT CAAACACH AP CEH EIATEARTCTHT & COg oG]y ToCA
2009f 105357 PCT/ EBH59T B3 4BAFACCABAGATREPCT CTCGCGECGG
GCGACT GGTTCCAAT TEATHEESET B TCCPA PRI T ¢HARCAGACAGACATG
. GGTTIGCTCTCGT CGATACPOACT AL ACHBA TG TECAF Y gADATC
GT CAGCT GGAACCT TATCACCARCTASFEXBABY TH A TCTTCAACTACA
ATGAGAT T TCCT T CANTIC R S e P A TR R AP R CEACATICATICCAAGG
cal r et | CU| | n ATGATGAGTTTACACACCTGTACACACTGATTGTGCGGCCAG
CTCCGCAT TAGCT TACSBATACRACETICOAENGTHBOSTT AT TCGAGT
( hCRT) - DNA CCAT/\@@QWWWQ@W@ACTTCA
AGGAGCAGT TTCT GGAGHATA Q a8 @BGACTGGGATG
TCGAATGAAAQA%W@@IWTW@E@@W@WCTGAGG
TTCCGGCAAGT TCT ACSTFGACENCEABAMAGATAMARGTIATGCTAAGA
GCAGACAAGCCAGGAT SCACBCTATIFATBOTHCIGTCBECOABCTGCGAA
CCCCCAGTGATTCAGAACCCTGAGTACAAGGGTGAGTGGAAG
CCCCGGCAGATCGACAACCCAGATTACAAGGGCACTTGGATC
CACCCAGAAATTGACAACCCCGAGTATTCTCCCGATCCCAGT
ATCTATGCCTATGATAACTTTGGCGTGCTGGGCCTGGACCTICT
GGCAGGTCAAGTCTGGCACCATCTTTGACAACTTCCTCATCAC
CAACGATGAGGCATACGCTGAGGAGTTTGGCAACGAGACGTG
GGGCGTAACAAAGGCAGCAGAGAAACAAATGAAGGACAAAC
AGGACGAGGAGCAGAGGCTTAAGGAGGAGGAAGAAGACAAG
AAACGCAAAGAGGAGGAGGAGGCAGAGGACAAGGAGGATGA
TGAGGACAAAGATGAGGATGAGGAGGATGAGGAGGACAAGG
AGGAAGATGAGGAGGAAGATGTCCCCGGCCAGGCCCATGAC
GAGCTGTAG
70 Human MRFPSIFTAVLFAASSALAYPYDVPDYAYPYDVPDYAEPAVYFK
calreticulin EQFLDGDGWTSRWIESKHKSDFGKFVLSSGKFYGDEEKDKGLQ
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TTTCGAGCCTTTCAGCAACAAAGGECCAGACGCT GGTGGTGCA
GI TCACGGT GAAACATGAGCAGAACATCGACT GT GEEEECEG
WEIWRIBIZEACCTGT TTCCTAATAGT TTGGACCAGACAGACATG  PCT/US2009/033507

CACGGAGACTCAGAATACAACATCATGI TTGGTCCCGACATC
TGTGECCCTGECACCAAGAAGGT TCATGTCATCTTCAACTACA
AGGGCAAGAACGT GCTGATCAACAAGGACAT CCGT TGCAAGG
ATGATGAGI TTACACACCTGTACACACTGATTGI GCGECCAG
ACAACACCTATGAGGT GAAGAT TGACAACAGCCAGGT GGAGT
CCGECTCCTTGGAAGACGATTGEGACT TCCTGCCACCCAAGA
AGATAAAGGATCCTGATGCT TCAAAACCGGAAGACT GCGATG
AGCGEGECCAAGAT CGATGAT CCCACAGACT CCAAGCCTGAGG
ACTGGGACAAGCCCGAGCATATCCCTGACCCTGATGCTAAGA
AGCCCGAGGACT GGGAT GAAGAGAT GGACGGAGAGT GGGAA

CCCOCAGT AT TCAGAK ! CGGGYVK

CCCCC-ZGCAp S JluCGAQ% #%g%%&gg INYKGENV

CACCCAGMAATTGAG Sk BORE fRL LTS SLEDDW
cecico ;

ATCTATGCCTATGATAACT PEHIPDP

P

|
GGCAGGTCAAGT CTGECACCA

£,

DPPAS

: |
CAACQGAT GAGGCATACE T CACAGTT (%? Egﬁ;’gﬁ;
AGGAGCIQ:;C;Ac;cAGAA KA CEEEEDKKR
AAACECARACACEA A ALDEL

DO\ 1T O
TGAGCACAAREATEACERTEREAATSR HACHAGL A ERREECCATCTTST
AGGAAGAT R GAGGAA R & e S E AT BALS AT GTAG
70 Human MRFPSI FAVEAEARSEAARHSYPNPD Y EYBYDUPDYAEBAVYFK
caI ret i CU| i n GGATTGATGTTGGTTGAGTTCTTCGCTCCATGGTGTGGTCATT
EQFLDGDGWT SRW ESKIARSHrEE ACSSEREANCIEERPREL ¢ TASHD | WO
2009 105357 PCT/ 982089+ 1585564 TOQPEIRFY LOACTGTACTGCTAA
TSQDARFYAL SASFEPHSIESTII VA PRIMCONT DCESEA ot ei n
L FPNSL DT DVHGDS EXR AP BB AT PRECHBRAATC TRPRESERAF CAC
L1 NKDI RCKDDEF THL Yo EF AR ERC R IIRSOVIESES LBy
DFL PPKKI KDPDASKPEBAEISRIKA G PRI IOKFISAF (ROMG
DAKKPED| W DEENDGE CHGARERTCA TONPEAG4EEHACRFRCIADMP TG
| HPE] DNIPEYSPDPS| YAYONF@BYT CLOLEOMKSBTT BN TTRRA
DEAYAEEFGNETWGV T #AAGKTINVK BROBISECRIAKEBERBKRRCTCACACT
KEEEEAEDKEDDEDK DEDEEDEFDRHEDRE ROV BOAIDETAATIGTRRATE N

ERpS[7  ATGCAAT TCATFCAAATAT CAAGAKITGERTBCATNECARCTTE
AGGACAAGACAGTTGCTTACACTGAGCAGAAGATGACTTCCG

GAAAGATCAAGAAGTTTATCCAAGAGAACATCTTCGGTATCT
GTCCACACATGACTGAGGACAACAAGGACTTGATTCAGGGAA
AGGACTTGTTGATCGCTTACTACGACGTTGACTACGAGAAGA
ACGCTAAGGGTTCCAACTACTGGAGAAACAGAGTTATGATGG
TTGCTAAGAAGTTCTTGGACGCTGGTCACAAGTTGAACTTCGC
TGTTGCTTCTAGAAAGACTTTCTCCCACGAGTTGTCTGATTTC
GGATTGGAATCCACTGCTGGAGAGATTCCAGTTGTTGCTATCA
GAACTGCTAAGGGAGAGAAGTTCGTTATGCAAGAGGAGTTCT
CCAGAGATGGAAAGGCTTTGGAGAGATTCTTGCAGGATTACT
TCGACGGTAACTTGAAGAGATACTTGAAGTCCGAGCCAATTC
CAGAATCTAACGACGGTCCAGTTAAAGTTGTTGTTGCTGAGA
ACTTCGACGAGATCGTTAACAACGAGAACAAGGACGTTTTGA
TCGAGTTTTACGCTCCTTGGTGTGGACACTGTAAAAACTTGGA

=

L

-93 .



(DNA) CCGCTTTGACTTTGGCTCAAGCTTCTGACGTTTTGGAGI TGAC
TGACGACAACT TCGAGT CCAGAATTTCTGACACTGGT TCCGCT
WO TGRTGT TGGT TGAGI TCTTCGCTCCATGGTGTGGTCATT

PCT/US2009/033507

GIAAGAGAT TGGECTCCAGAATACGAAGCTGCTGCTACTAGAT
TGAAGGGTATCGI TCCATTGECTAAGGT TGACTGTACTGCTAA
CACTAACACTTGTAACAAGTACGGTGI TTCCGGT TACCCAACT
TTGAAGATCTTCAGAGATGGTGAAGAAGCTGGAGCT TACGAC
GGTCCAAGAACTGCTGACGGTATCGT TTCCCACTTGAAGAAG
CAAGCTGGICCAGCTTCTGT TCCATTGAGAACT GAGGAGGAG
TTCAAGAAGT TCATCTCCGACAAGGACGCTTCTATCGITGGT T
TCTTCGACGATTCTTTCTCTGAAGCTCACTCCGAATTCTTGAA
GCCTGCTTCCAACT TGAGAGACAACTACAGATTCGCTCACACT
AACGTTGAGT CCTTGGT TAACGAGTACGACGATAACGGT GAA

GGTA
AGGA
GAAA
GICG
AGGA
ACCC
TTGG

CA
ICAA(
GAT
ACA(
CTT
TAA(C
TAA(

CIriGlTid
SACAGT TG
CAAGAAGT
CATGACTG
STTGATCG
SGGT TCCA
SAAGT TCT

A%&H&%GGACCC

C ACGATGTT

{ ’e. CTACTTCT
GAGGGA
AGAGAG

AGAAG

%M*MA!«%

i

s

TGTT]
GGAT]
GAAG
CCAQ
TCEA
CAGA
ACTT
TCAA
2009
GCCA
AAAC
CCAT

|
TEG
TGC
AGA
CGG
ATC
CGA(
GTT)
10}

[TACGCTCY
357 PCT.
AAGT ACAAGGAS
ATCGTTATCGC
CCCCATACGAA
CCTAACAAGA)

|9
TGSAGL
DCTANTN

CEAGT
M AR A PRI PARHLK QAT
N R T A R A B A (X AASNLRD
A A A A B PP AT RS AR TVAYTEQ
T A A A R A A BB R PR EAY YDVDYE
NP NS REA MR ST AR AT CREK TFSHIG 3
RISDRS /SB35 2K GEKFVMQEEFSRDGKALERFLQDYF
NS S SRR A S P (B O FREAERNKDVLIEF Y
TR A OE P A ER SN CENP G RDVPSPYE

SR AR E AR KOS RO PREF EDF I HREATNPPVIQE
NEEPHIEKALHOEIMAAGAAGTACGAGEGA

GGTACGAGNAKRT-GT CCX
GCTACT ANEsGOACCAI
AAGAAGANAGBET CACK

ARG TACATETRCT ACTABCACAGAEATCGCCGTCT
SICTAPEGARGAGGAGAAGCCAAAGAAG
PACCGAGITGIAG 72 Human ERpS57

MOFNVINI - IKECRAGHIALS,

NETEAAQAS BRAJELCHDDNEESRN dSCTESACea TCTT
cc

75 Synthetic KLGFFKR
peptide that
binds CRT

76 hERdj3 ATGAGATTTCCTTCAATTTTTACTGCTGTTTTATTCGCAGCATC
(DNA) CTCCGCATTAGCTGGTAGAGACTTCTACAAGATTTTGGGTGTT

CCAAGATCCGCTTCCATCAAGGACATCAAGAAGGCTTACAGA
AAGTTGGCTTTGCAATTGCACCCAGACAGAAACCCAGATGAC
CCACAAGCTCAAGAGAAGTTCCAAGACTTGGGTGCTGCTTAC
GAAGTTTTGTCCGATTCCGAGAAGAGAAAGCAGTACGACACT
TACGGTGAAGAAGGATTGAAGGACGGTCACCAATCTTCTCAC
GGTGACATCTTCTCCCACTTTTTCGGTGACTTCGGTTTCATGTT
CGGTGGTACTCCAAGACAACAGGACAGAAACATCCCAAGAGG
TTCCGACATTATCGTTGACTTGGAGGTTACATTGGAAGAGGIT
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(protein) M.VEFFAPWCGHCKRLAPEYEAAATRLKG VPLAKVDCTANTN

TCNKYGVSGYPTLKI FRDGEEAGAYDGPRTADG VSHLKKQAGP
WABNPLOFBEEEFKKFI SDKDASI VG-FDDSFSEAHSEFL KAASNL RECT/US2009/033507

NYRFAHTNVESLVNEYDDNGEG | LFRPSHL TNKFEDKTVAYTEQ

KMI'SGKI KKFI QENI FG CPHMTEDNKDL | QGKDLLI AYYDVDYE

KNAKGSNYWRNRVMWAKKFL DAGHKLNFAVASRKTFSHEL S

DFG_ESTAGEI PWAI RTAKGEKFVMEEFSRDGKAL ERFLQDYF

DGNLKRYLKSEPI PESNDGPVKVVWAENFDEI VNNENKDVLI EFY  APW

CGHCKNLEPKYKELGEKLSKDPNI V| AKVMDATANDVPSPYE

VRGFPTI YFSPANKKLNPKKYEGGREL SDFI SYLQREATNPPVI QE

EKPKKKKKAHDEL 73 hCRT-

GIATACCCATACGACGT CCCAGACTACGCTGAGCCCGCCGTCT  Bst Z171 -

ACTTCAAGGACGC HA/ UP 74 hCRT-Pacl / LP

TT I TARALUT ACAGCL
Synthet| ¢ KLG-FKRE
GATTTCCTTCA ,{t,‘f &A

CTCCCI:ATTACI:TCI; l!l l(lr'; A 0[ 'AAGTTG

nd ‘:'ir AGGTGAA
CCAC/—\AGSTCAAGAG TOCTTACT
GAA(;IIIIGTCCGAT “FIBAG
TACGGT GAAGAAGGATTGARGEREE ,‘(‘i‘f&ﬁ\‘i?TGACGAC
GGTGACATCTTCTCO CTTEESPHYA CTTG

CGGTIGGTACTCCAAG @%&Eﬁf@&%&%@é&ﬂ AGGTTCA
TTCOGACATTATCGTTACF AR EAT TACATH EXSAARRES MCTI98) | wo
2 O O 9 1 O 5 3 5 7 PC—r WW‘{F@%W GCCAAACTTCGACAACAACAACAT
TACGCTGETAACT TCEPTEARETTFE T AR AATKBSERBF TCCCALAA
GCTAGACAAGCT CCACHS AR ASSARIA P (S A TG AAA CCAGTTG
GAGATGAGAACTACTH :S&WW%W@WWT TGCAG
ACAC ¢

GTTARCG
GTTAGAG
CCACATG

EVTLEBVYAGNFVEVVRNKPVARQAPGKRKCNCRQEMRTTQL
GPGRFOQMTQEVVCDECPNVKLVNEERTLEVEIEPGVRDGMEYPF
IGEGEPHVDGEPGDLRFRIKVVKHPIFERRGDDLYTNVTISLVESL

VGFEMDITHLDGHKVHISRDKITRPGAKLWKK GEGLPNFDNNNI
KGSLUTFDVDFPKEQLTEEAREGIKQLLKQGSVOKVYNGLQGY

While the present invention is described herein with reference to illustrated
embodiments, it should be understood that the invention is not limited hereto. Those having
ordinary skill in the art and access to the teachings herein will recognize additional modifications

5 and embodiments within the scope thereof. Therefore, the present invention is limited only by
the claims attached herein.
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20
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30

35

AAAGT TGT TAAGCACCCAATCTTCGAGAGAAGAGGT GACGAC
TTGTACACTAACGI TACTATTTCCTTGGT TGAATCCTTGGT TG
WE0DI/OBAEAT CGACATCACTCATTTGGACGGT CACAAGGTTCA  PCT/US2009/033507

CATTTCCAGAGACAAGATCACTAGACCAGGTGCTAAGI TGTG

GAAGAAGGEGT GAAGGAT TGCCAAACT TCGACAACAACAACAT

CAAGGCGATCTTTGATCATCACTTTCGACGT TGACT TCCCAAAA
WHATEIRCASTVIENCT GAAGAAGCTAGAGAGGGTATCAAGCAGT TG

TTGAAGCAAGGT TCCGTTCAGAAGGT TTACAACGGATTGCAG  GGATACTAA

77 hERdj 3
VREPS IET AVIAK NS AL DR el pRahishidhs) foratiealet least one
endogdnpnof@ierthcddthd ¥ @Aﬁﬁhﬁ@b@ﬁﬁfﬁﬂﬁm I &hleic acid

molec%MFmemp ?@us c%l‘perone protein is

expres GRGREQVIRGEYAICDECPNVKL VNEERTLEVEI EPGVRDGVEYPF
| GEGEPHVDGEPGDLRFRI KVWKHPI FERRGDDLYTNVTI SLVESL  V
GFENMDI THLDGHKVHI SRDKI TRPGAKL WKKGEGL PNFDNNNI
KGSLI I2FFDVIRPREGETEEAREE hest sskladsiarynvdiaay thintageropeprotein is

a Protd?s DERMhidd et QPr) descri bed herein with reference
to illustrated enbodinents, it should be understood

that the invention is not Iinited hereto. Those havi ng
ordi nad.y sKilldlowar éukarvatd haanekllagf@dsisn 1 ovlidientieambinngiian
hOmo}hher ei;n._w IIL ]:'Mecogni ze additional nodifications 5 and
%‘E&ﬂ g) thin the scope thereof. Therefore, the
present invention is limted only by the clains

at tac F%d C:jif}%'é%wer g&a%ez}%% lggfﬁZmP Wﬁé?’gigqll% Qégéeq}?further

l'ower eu ote host ce
mclud‘m @wltﬂ%ﬂl@ mquwnévdrag a peegEbisREPToEidogenous gene
encodlng a chaper one proteln has been dlsrupted or

F:lag : E i n}l’JVgrla?e}llkﬁ*a’ ét gqﬂn(%lléc ) @O\glg% ghegfunctzon of at least
one endbmeu&me enaidiign pisteieKpmesssdliansitige (RILT) welein had been

reducegh(gsllug oElkaryote host cell of Claim1, wherein the
one’ prote| nis a Protein Disulphi de | soner ase

(PDI) 10 3. The | ower eukaryote host cell of Caiml,
V\’”ef eig theryragwel Ll o&qmgl &931 dif(:lémhww&r? Qlthe ﬂost Jé??fuﬂher

wer _eukaryot e host ceII Caim1, wherein
mclud%Se%} pucigit pH@moleryle saepdingan 81149&6311‘2%%3 or héml?&ﬂuél;@ eA’%Se
encodi ng a reconbi nant protein. 5. The | ower eukaryote

host c m 1, rejn.t functi.on .of
one en d oge 2@&?0‘58%%&8%’@%3‘?%&%1 %&gfu& ﬁ wherein theahost ceqlsgurther
includ @ amanhos ydid nehkshikrasedi( M ERph D bmitein bad a bedaic acid molecule

encoding a calreticulin protein.

8. A lower eukaryote host cell in which the function of (a) at least one
endogenous gene encoding a chaperone protein; and (b} at least one endogenous gene encoding a
protein O-mannosyltransferase (PMT) protein; have been reduced, disrupted, or deleted; and a
nucleic acid molecule encoding at least one mammalian homolog of the chaperone protein is
expressed in the host cell.

9. The lower eukaryote host cell of Claim 8, wherein the endogenous gene
encoding a chaperone protein encodes a Protein Disulphide Isomerase (PDI).
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reduced, disrupted, or deleted. 20 6. The | ower
eukaryote host cell of Caim1l, wherein the host cel
wo erophess7 i ncl udes a nucl ei c aci d nol ecul e encedi/tgR0a%1033507

endogenous or heterol ogous Ca2+ ATPase. 7. The | ower

eukaryote host cell of daim1l1, wherein the host cel

further 25 includes a nucleic acid nolecule encodin

an ERpBY7 predowensikamoteiuistéad] eidildiond) whartio themeodiahign

t el |

R R R A B PO LR S

gene encodi ng a chaperone protein; and (b) at |east

one enﬂogenm&o@en@ka@@mﬁdsgce@ of30aid 8f Whdiein the host cell further
incl dC)nangosxléransfg;ase & %¥) I.ot ejin; have been
INCINOESATHEEHC 29 E}"é?f%‘ Jingar IapE RO el ei ¢ aci d

nol ecul e encodi ng at | east one mammal i an honol og of

the chaperopg | Bf(v%t &J}{z]g) ho%%&!}f@f(ﬁguﬂb? &H&gmﬁh&‘?k&t further

9. The Tower eu
includesrenusiriogad mecg@f@w@sg enewsificaeous o hetseregnus Siadt diTRase.
encodes a Protein D sul phide |sonerase (PDl). -96 MD
2009/ 105357 P / US2Q09/ 033507 0., .The | ower eu
host cell ofhk yﬁm@aﬂ%}c@ e kﬂ%féil VR S&@e fﬁlﬂher
includédemeap adid el @il @ictdihg aa ERpiaprdtsiahed B nbtlsidlapid idelecule
dJsongf%se&%FI)% 11. The | ower eukaryote host cell of
CRCOTIAE JiCH gt EF%'R the host cell further 5 includes a
nucl ei ¢ acid nol ecul e encodi ng a reconbi nant protein.

12. They | ower, o}’?ltogu gta é&%&ﬂbiﬁgnt ﬁo%i%@mgf%]ﬁé:ei n

t he host cel T udes a nuctelc aci )
nol eculee e ri@?@hﬂlldH@ %lﬁWéh%@ew&}sOSbeeih@tVéﬂ@h By durctiogpfat least one
endogéhbB V\E&le ela@ociiﬁg aEH@ef&iéﬁﬁot@iﬁ%ﬁ Yededi Ffed eehtlerh aﬂi Q'nﬂ@:lelc acid

erein ost ce further  _includes a nucl
molecill FRCRUIRE 1o @W&WW&“%WB@ oG BH PReRRYF SpaRgEPGptein s
expresaal id thohacwdle encoding a cal ret| cul | n protein. 14. A

met hod Eor il 8(%109 nitl&GE gmgtﬂ% e e tﬁng ?t%gﬁr@ Sc'i:inn he

15 (a)( rovi |ng ower el
recombihentfruetein: erd of at | east one endogenous gene encodi ng

a chap@? on regmgqhg hgﬁ‘%el?ﬁﬁ&r gbﬁlﬂ&{ses‘axt%le g Aﬁ&ﬁﬁlr@}ﬁe

a nucleic a ecul e encoding at least o
recoOmpAARET PIgH- honol og of the endogenous chaperone protein
IS expressed |n t he host cell; (b) introducing a

nucl ei c_ aci th el |l enco the. .

30"t echiby nlit MR BT Flav s VETegh B HpeERE PHOSE e Protein
Disulphitddsommand (PDdns sui t abl e for produci ng the

reconbi nant protein. 15. The nethod of Caim 14,

wherei n the chaperone g@ﬁtein is a Protein 25 )
Di sul pHi-de Thronethad ef CRDp)14, whereiniibe mertodiap howokigns a human

ppI. 14, wherein the manmal i an honol og is a human PDI

17. The method of Claim 14, wherein the function of at least one endogenous
gene encoding a protein O-mannosyltransferase (PMT) protein has been reduced, disrupted, or
deleted.

18.  The method of Claim 14, wherein the host cell further includes a nucleic
acid molecule encoding an endogenous or heterologous Ca2+ ATPase.

-97 -



10

15

20

25

30

30 I'T The nethod of C aim 14, wherein the function of

at | east one endogenous gene encoding a protein
w@2000nmer38Yy| t r ansf erase (PMI) protein has been PEHUS2909/033507

di srupted, or deleted. 18. The nethod of C ai m 14,

wherein the host cell further includes a nucleic 35

acid nol ecul e encodi ng an endogenous or heterol ogous
Ca2+ APPaselhe-naqthip 0o 165857¢PCTY L oOboBE5D7Iuddd nucleic

acid moRE1TBARRItheOdn 1R 1Brdbin MaS! Rickil REa Hgﬁécuféeénlcocfﬁﬂéﬁ keketiculin
.I'ncludes a nuclelc acid nol ecul e encodi ng an ERp57/
protellyr ot ei n and a nucl eic acid nmol ecul e encodi ng a
calreticulin protein. 5 20. A nmethod for producing a

reconbj.nant, pratein haying reduced O- cosyl ati.on

ot 20 ng A Rlestodh 3 At FSHEPTatiafi BRipdieai o
glycosylatiodh¢omiprisie: f uncti on of at | east one endogenous gene

encodi a ' I -ed..

ol ot 487 and Atk 6w & QB SR othal B PEMh of at east one
endogegpes gRAMPALIARE helirpRoge pfoteinbaehetagbnupisd ehdgleledard a nucleic acid

molectdé SicBlihgl a8 1chS X RAASALh HdnidISy BOBE ef®ldenodsRhaperone protein is
%ﬁpr duci ng . a nucleic acid nolecule into the host cel
CXPICSERCY eﬂﬁmfﬁ%L reconbi nant protein: and (c) grow ng the

host qb} | upgetuct@nrdivclednscid tioledbletinfoahe BEDAEIC @ dindahe
nbinantdprotein. 15 21. The nethod of C aim 20,

r.ec I
raxmﬂ%ﬂ%ﬁgﬁﬁmPﬁglchaperone protein is a Protein D sul phide
| sonmerlase (gRDiving tR2hosThe! welehoehdafonGlsaitahl@(y prdiecmigrhe

i tggﬂgﬁ!ian honol og is a human 20 PDI. 23. The
ramnl&@%h of daim20, wherein the function of at | east

one endogenous gene encoding a protein

Q manngsy! tmRnsdRERSECILRNVED, Wbtk mEexaﬁ@?m&&ﬁ WCEPkotein
Di lﬁhsﬁug%Fd’ Bﬁ del eted. 25 24._The met hod o q aIWIZQ,
isulpijide 1somerasiéPRBst cel | further includes a nucleic acid
nol ecul e encodi ng an endogenous or heterol ogous Ca2+

ATPas 25.Th f i m.2 wher ei.n 1 he host
col T 2 e e 26 hefhif e SRS bGP 8% 2 human
PDIL. encodi ng an ERp57 protein and a nucleic acid nolecule

encoding a calreticulin protein. -98

23.  The method of Claim 20, wherein the function of at least one endogenous
gene encoding a protein (J-mannosyliransferase (PMT) protein has been reduced, disrupted, or
deleted.

24, The method of Claim 20, wherein the host cell further includes a nucleic
acid molecule encoding an endogenous or heterologous Ca2*+ ATPase.

25. The method of Claim 20, wherein the host cell further includes a nucleic

acid molecule encoding an ERp57 protein and a nucleic acid molecule encoding a calreticulin
protein.
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