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STREPTOCOCCUS PYOGENES ANTIGENS

FIELD OF THE INVENTION

The present 1invention is related to antigens, more particularly

a polypeptide antigen of Streptococcus pyogenes (also called

group A Streptococcus (GAS)) bacterial pathogen which may be

gy

useful for  prophylaxis, diagnostic and/or therapy  of

streptococcal infection.

BACKGROUND OF THE INVENTION

Streptococci are gram (+) bacteria which are differentiated by

group specific carbohydrate antigens A through O which are found

at the ce! surface. Streptococcus pyogenes i1solates are further

distinguished by type-specific M protein antigens. M proteins

are important virulence factors which are highly wvariable both

in® molecular weights and in sequences. Indeed, more than 80-M

protein types have been identified on the basis of antigenic

differences.

Streptococcus pyogenes is responsible for many diverse infection

tvpes, including pharyngitig, erysipelas and impetigo, scarlet

fever, and invasive diseases such as bacteremia and necrotizing

p—

fasciitis and also toxic shock. A resurgence of invasive disease

in recent years has been documented in many countries, including

those in North America and Europe. Although the organism 1is
sensitive to antibiotics, the high attack rate and rapid onset

of sepsis results in high morbidity and mortality.

To develop a wvaccine that will protect individuals from

pyogenesg infection, efforts have concentrated on

b 4

Streptococcus

virulence factors such as the type-specific M protelns. However,

the amino-terminal portion of M proteins was found to induce

cross-reactive antibodies which reacted with human wmyocardium,

tropomyosin, myosin, -and vimentin, which might be Implicated in
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autoimmune diseases. Others have used recomblnant technigues to

produce complex hybrid proteins <containing amino-terminal

and

peptides of M proteins from different serotypes. However, a safe

vaccine containing all Streptococcus pyogenes serotypes will be

highly complex to produce and standardize.

L aud

In addition to the serotype~gspecific antigens,  other

Streptococcus pyogenes proteins have generated 1nterest as

potential vaccine candidates. The C5a peptidase, which is

expressed by at least Streptococcus pyogenes 40 serotypes, was

shown to be immunogenic in mice, but its capacity to reduce the

level of nasopharyngeal colonization was limited. Other

investigators have also focused on the streptococcal pyrogenic

exotoxins which appear to play an important role in pathogenesis

of infection. Immunization with these proteins prevented the
deadly. symptomg  of toxic  shock, but did not  prevent

colonization.

Therefore there remains an unmet need for Streptococcus pyogenes

antigens that may be used wvaccine components for prophylaxis,

diagnostic and/or therapy of Streptococcus infection.

SUMMARY OF THE INVENTION

According to one aspect, the present invention provides an

igsolated polynucleotide encoding a polypeptide having at least
70% identity to a second polypeptide comprising a sequence

chosen from SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 20 or

fragments, analogues or derivatives thereof.

According to one aspect, the present 1invention provides an

isolated polynucleotide encoding a polypeptide having at least

95% identity to a second polypeptide comprising a sequence

chosen from SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 20 or

fragments, analogues or derivatives thereof.

In .Othe;" aspects, there are provided novel polypeptides encoded

2
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gy
——

by  polynucleotidegs  of ‘the invention, vectors comprising

polynucleotides of the ' invention operably linked to an

expression control regilon, as well as host cells transfected

with said wvectors, pharmaceutical or wvaccine compositions and

methods of producing polypeptides comprising culturing said host

cells under conditions suitable for expression.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the DNA sequence of BVH-Pl gene from serotype 3 S.

pyogenes strain ATCC12384 with a secretion signal at position 1

to 75; SEQ ID NO:1l.

Figure 2 1s the amino acid sequence BVH-Pl protein from serotype

3 5. pyogenes strain ATCC12384 with a secretion signal at

position 1 to 25; SEQ ID NO:2.

Figure 3 1s the DNA sequence of BVH-P1l gene from S. pyogenes

strain LSPQ2699 (ATCC19615) with a secretion signal at position 1

to 75; SEQ ID NO:3.

Figure 4 1s the amino acid sequence BVH-P1l protein from S. pyogenesa

strain LSPQ2699 (ATCC19615) with a secretion signal at position 1 to
25; SEQ ID NO:4.

Figure 5 1s the DNA sequence of BVH-Pl gene from S. pyogenes

strain SPY57 with a secretion signal at position 1 to 75; SEQ ID
NO:5.

Figure 6 is the amino acid sequence BVH-P1l protein from S. pyogenes

strain SPYS57 with a secretion signal at position 1 to 25; SEQ ID
NO:6.
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Figure 7 1s the DNA seguence of BVH-P1l gene from S. pyogenes

strain B514 with a secretion signal at position 1 to 75; SEQ ID
NO:7.

Figure 8 18 the amino acid sequence BVH-P1 protein from S. pyogenes
strain B514 with a secretion signal at position 1 to 25; SEQ ID
NO:8.

Figure 9 is

CA 02413576 2002-12-20

the DNA sequence BVH-Pl gene without a secretion

signal from serotype 3 S.pyogenes strain ATCC1l2384 ; SEQ ID

NO:

Fic

9.

ure 10 is the amino acid sequence BVH-P1l protein without a

secretion signal from serotype 3 S.pyogenes strain ATCCl2384 ;

SEQ ID NO:10.

ure 11 is the

nal from serotype 3 S.pyoo

DNA sequence

SEQ ID NO:11.

Fic

ure 12 1s the amino acid sequence

enes strain LSPO2699

BVH-P1 gene without a secretion

(ATCC19615)

BVH-P1 protein without a

secretion signal from serotype 3 S.pyogenes strain LSPQ2699

(ATCC19615) :

Fic

ure 13 18 the

signal

Figure 14 is the amino acid seg

secretion sic

SEQ ID NO:12.

DNA seqguence

ID NO:14.

Figure 15 1s the DNA sequence BV

S1g

na.l

from serotype 3 S.pyogenes strain B514

7

BVH-P1l gene without a secretion

from serotype 3 S.pyogenes strain SPY57 ; SEQ ID NO:13.

uence BVH-Pl protein without a

nal Lrom serotype 3 S.pyogenes strain SPYL7 ; SEQ

1-P1 gene without a secretion

SEQ ID NO:15.

7
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Figure 16 is the amino acid segquence BVH-Pl protein without a

o

secretion signal from serotype 3 S.pyvogenes strain B514 ; SEQ ID

NO:16.

Figure 17 deplcts the comparison of the nucleotide sequences

of

the BVH-P1l genes from ATCC12384, LSPQ2699 (ATCC1l9615), SPY57,

B514, ATCC 70029 (Oklahoma) and

T28/51/4 (U0C9352) S. pyogenes

straing by using the program Clustal W from MacVector seguence

analysis software (version 6.5). Underneath the alignment, there

18 a consensus line. Shaded nucleotides are identical between

every gequences and gaps in the

are indicated by hyphens.

sequence introduced by alignment

Figure 18 depicts the comparison of the predicted amino acid

_

sequences of the BVH-Pl open reading frames from ATCC12384,

LSPQ2699 (ATCC19615), SPY57, B514, ATCC 70029 (Oklahoma) and

T28/51/4 (U09352) S. pyogenes strains by using the program

Clustal W from MacVector sequence analysis software

(version 6.5). Underneath the alignment, there 1is a consensus

line. Shaded amino acid residues are identical between every

seguences and gaps in the sequence introduced by alignment are

indicated by hyphens.

=

Figure 19 i1is the DNA seguence o:
ID NO:17.

Figure 20 is the amino acid sequence of a protein from S.

pneumonia; SEQ ID NO:18.

- a gene from S. pneumonia; SEQ

pi—

DETAILED DESCRIPTION OF THE INVENTION

According to one aspect, the

present i1nvention provides an

isolated polynucleotide encoding a polypeptide having at least

70% ddentity to a second po

chosen from SEQ ID NOs: 2, 4

fragments, analogues or derivatives thereof.

lypeptide comprising a sequence

;, 6, 8, 10, 12, 14, 1lé, 20 or

—
-

S
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According to one aspect, the present invention provides an

isolated polynucleotide encoding a polypeptide having at least

95% identity to a second polypeptide comprising a seguence

chosen from SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 20 orx

fragments, analogueg or derivatives thereof.

According to one aspect, the present invention relates to

polypeptides characterized by the amino acid sequence comprising

SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 1l6, 20 or fragments,

‘)

analogues or derivatives thereof.

According to one aspect, the present invention provides an

1s8olated polynucieotide encoding a polypeptide capable of

generating antibodies having binding specificity for a

polvpeptide comprising a sequence chosen from SEQ ID NOs: 2, 4,

e, 8, 10, 12, 14, 16, 20 or fragments, analogues or derivatives

=
sy

thereof.

In accordance with the present invention, there 1s prdvidedg 2

consensus nucleotide seguence depicted in Figure 17. As can be

seen by the alignement, the polynucleotide encoding the

polypeptide of the invention is well conserved. Without

regtricting the scope of the invention, the following table 1

L]

shows the possible modifications. SEQ ID NO:1S5 covers the

consensus nucleotide sequence depicted 1n Figure 17 with the

modificationg i1llustrated in Table 1:

Pogsition on alignement in Possible nucleotide
Figure 17
21 C oxr T
53 C or T
69 G or A
103 G or C
149 C or T
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150 A or T
195 G or A
244 T or C
273 A or C
282 T or C
302 C or A
318 A or G
334 G or T
394 C or T
400 G or A
415 C or T
428-448 [CTGATGTCCCAACGACACCAT] or
i none

450 C oxr A
473 C or T
501 G or A
527 T or C
572 T or A
573 I or A
595 A or C
596 C or G
597 G or C
630 A or G
632 A or C
633 C or T
634 C or T
665 A or G
666 G or A
683 i oxr C
708 C or T
733 |[CAGATGTTAACT] or none
798 T or C
883 G Or none
9027 T or A
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930 T oxr C
9473 T or none
5952 T or A
955 G or A
964 T or C
973 G or A
976 I or G
978 A or T
979 A or T
981 A or G
982 T or C
986 G or A
988 T or G
1033 G oxr C
1034 C or G
1102 Cor T
1143 A or T
1144 A or T
1145 A or.T
1146 ” A or T

4

ITn accordance with

consensus amino acid seqgquence depicted in Figure 18.

seen by the alignement, the polypeptide of

~he present invention,

there is provided a

As can be

the invention is well

conserved. Without restricting the scope of the invention, the

following table 2 shows the possible modifications. S

L&

Q

ID NO:20

covers the consensus nucleotide sgequence depicted 1n Figure 18

with the modificationsg i1illustrated in Table 2:
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Position on alignement in |Posgsible amino acid
Figure 18 {
18 A or V
35 E or Q
50 T or I
101 T or N
112 A or S
132 P or S
134 V or 1
139 S or P
143 to 149 SDVPTTP or none

150 F or L
158 S or F
176 L or s
191 V or E

199 T or P or S
211 D or A
212 P or S
222 E or G
228 V or A

242 to 245 ETSQ or none
246 E or M
2477 T or L
248 S or T
295 A or L
296 S or L
297 A or P
298 F or L
299 G or V
300 I or L
301 T or R
302 S or H
305 For L
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304 S or V
305 G or V
306 Y or T
307 .R or V
308 P or Q
3089 G or E
310 D or I
311 P or Q
312 G.or E
313 D or

314 H or 1
326 E or V
327 N or S
329 A or T
344 E ox D
345 R or G
380 E or V
381 N or F

Sy

encoding polypéptides

5 invention.

In a further embodiment,

are

present invention are antigenic.

10 In a further embodiment,

present invention are immu

nogenic.

In a further embodiment,

present invention can
15 dndividual.
In a2 further embodiment,

elicit

all

within the

immune

In accordance with the present invention,

scope

all polynucleotides

of the

present

the polypeptides in accordance with the

the polypeptides in accordance with the

the polypeptides in accordance with the

e 1 an

respone

the present invention also relates to

10
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polypeptides which are able to raise antibodies having binding

specificity to the polypeptides of the present invention as

defined above.

An antibody that "has binding specificity" is an antibody that

recognizes and binds the selected polypeptide but which does not

substantially recognize and bind other molecules in a sample,

e.g., a biliological sample. Specific binding can be measured

using an ELISA asgay in which the selected polypeptide is used

as an antigen.

In accordance with the present invention, "protection" in the

biological studies is defined by a significant increase in the

survival curve, rate or period. Statistical analysis using the

Log rank test to compare survival curves, and Fisher exact test

-

to compare survival rateg and numbers of days to death,

regpectively, might be useful to calculate P +wvalues and

determine whether the difference between the two groups 18

p—
ey

statistically significant. P values of 0.05 are regarded as not

significant.

guisie.
p—

As used herein, "fragments", "analogues" or "derivatives" of

the polypeptides of the invention include those polypeptides in

—

which one or more of the amino acid resgidues are gubstituted

with a conserved or non-conserved amino acid residue (preferably

conserved) and which may be natural or unnatural. In one

puiey

embodiment, derivatives and analogues of polypeptides of the

invention will have about 70% identity with those seguences

illustrated in the figures or fragments thereof. That 1is, 70%
of the residues are the game. In a further embodiment,
polypeptides will have greater than 75% homology. In a further

embodiment, polypeptides will have greater than 80% homology. In
a further embodiment, polypeptides will have greater than 85%

homology. In a further embodiment, polypeptides will have
greater than 90% homology. In a further embodiment, polypeptides

will have greate:b than 95% homology. In a further embodiment,

11
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polypeptides will have greater than 99% homology. In a further

g

embodiment, derivatives and analogues of polypeptides of the

invention will have less than about 20 amino acid residue

substitutions, modifications or deletions and more preferably

S legss than 10. Preferred substitutions are those known 1in the

art as conserved 1.e. the substituted residues share physical or

chemical properties such as hydrophobicity, size, charge or

functional groups.

ot

100 The skilled person will appreciate that fragments, analogues or

—

derivatives of the proteing or polypeptides of the invention

will also find use in the context of the present invention, i.e.
as antigenic/immunogenic material. 'Thus, for instance proteins

or polypeptides which include one or more additions, deletions,

15 substitutions or the 1like are encompassed by the present

invention. In addition, it may be possible to replace one amino

acid with another of similar “type”. For instance replacing one

hydrophobic amino acid with another hydropholic amino acid.

200 One can use a program such as the CLUSTAL program to compare

amino acid geqguences. This program compares amino acid

sequences and finds the optimal alignment by inserting spaces in

either sequence as appropriate. It 18 possible to calculate

amino acid ildentity or sgimilarity (identity plus conservation of

25 amino acid type) for an optimal alignment. A program like

BLASTx will align the longest stretch of similar seguences and

asgign a value to the fit. It is thus possible to obtain a

comparison where geveral regions of gimilarity are found, each

having a different score. Both types of identity analysis are

30 contemplated in the present invention.

In an alternative approach, the analogues or derivatives could

be fusion proteins, incorporating moieties which  render

—~ -

L E2C

| —

cively tagging the

purification easier, for example by e:

35 desired protein or polypeptide, it may be necessary to remove

12
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the "tag” or it may be the case that the fusion protein itself

retains sufficient antigenicity to be useful.

In an additional aspect of the invention -there are provided

o
p—

antigenic/immunogenic fragments of the proteins or polypeptides

of the invention, or of analogues or derivatives thereof.

The fragments of the present invention should include one or

more epltopic regions or be sufficiently similar to such regions

to retain their antigenic/immunogenic properties. Thus, for

fragments according to the present invention the degree of

identity 1s perhaps irrelevant, since they may be 100% identical

to a particular part of a protein or polypeptide, homologue or

derivative as described herein. The key issue, once again, 1s

that the fragment retains the antigenic/immunogenic properties.

Thus, what 1s important for analogues, derivatives and fragments

18 that they possess at least a degree of the

antigenicity/immunogenic ‘of the protein or polypeptide from

which they are derived.

Also included are polypeptides which have fuséd thereto other

compounds which alter the polypeptides biological or

pharmacological properties 1.e. polyethylene glycol (PEG) to

increase half-1life; leader or secretory amino acid sequences for

ease of purification; pPrepro- and  pro- sequences; and

(poly)saccharides.

Furthermore, 1n those situations where amino acid regions are

found to be polymorphic, it may be desirable to vary‘ one or more

particular amino acids to more effectively mimic the different

eplitopes of the different streptococcus strains.

Moreover, the polypeptides of the present invention can be

modified by terminal -NH, acylation (eg. by acetylation, or

J

13
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thioglycolic acid amidation, terminal carbosy amidation, e.g.

with ammonia or methylamine) to provide stability, increased

hydrophobicity for 1linking or binding to a support or other

molecule.

Also contemplated are hetero and homo polypeptide multimers of

g
et

fragments, analogues and derivatives. These

the polypeptide

polymeric forme include, for example, one or more polypeptides

that have been cross-linked with cross-linkers such as

avidin/biotin, gluteraldehyde or dimethylsuperimidate. Such

polymeric forms also include polypeptides containing two or more

tandem or inverted contiguous seguences, produced Lrom

multicistronic mRNAs generated by recombinant DNA technology.

Preferably, a fragment, analog or derivative of a polypeptide of

the invention will comprise at least one antigenic region 1i.e.

at least one epitope.

In order to achieve the formation of antigenic polymers (i.e.

synthetic multimers), polypeptides may be wutilized having

bishaloacetyl groups, nitroarylhalides, or the like, where the

reagents being specific for thio groups. Therxefore, the link

—

between two mercapto groups of the different peptides may be a

single bond or may be composed of a linking group of at least

- two, typically at least four, and not more than 16, but usually

not more than about 14 carbon atoms.

In a particular embodiment, polypeptide fragments, analogues and

derivatives of the invention do not contalin a methionine (Met)

starting residue. Preferably, polypeptides will not incorporate

a leader or secretory sequence (signal seqguence). The signal

portion of a polypeptide of the invention may be determined

according to established molecular Dbiological technigues. In

general, the polypeptide of interest may be 1solated from a

streptococcal culture and subsequently sequenced to determine

g

the initial residue of the mature protein and therefore the

14
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sequence of the mature polypeptide.

According to another aspect, there are provided vaccine

compositions comprigsing one or more streptococcal polypeptides

of the i1nvention in admixture with a pharmaceutically acceptable

carrier diluent or adjuvant. Suitable adjuvants include oils
i.e. TFreund’s complete or incomplete adjuvant; salts 1i.e.
ALK (S0,) 5, AlNa (S0,) -, AINH, (SQO4) 5, gsilica, kaolin, carbon
polynucleotides i.e. poly IC and poly AU. Preferred adju\(’ants
include QuilA and Alhydrogel. Vaccines of the 1nvention may be
administered  parenterally by injection, rapid infusion,

nasopharyngeal absorption, dermoabsorption, ox bucal or oral.
Pharmaceutically acceptable carriers also include tetanus
toxoid.

The term vaccine 18 also meant to i1nclude antibodies. In

accordance with the present invention, there is also provided

_

the use of one or more antibodies having binding specificity for

the polypeptides of the present 1nvention for the treatment or

prophylaxis of streptococcus infection and/or diseases and

symptoms mediated by streptococcus infectionmn.

p—

Vaccine compositions of the invention are used for the treatment

or prophylaxis of streptococcal infection and/or diseases and

asymptoms mediated by streptococcal infection As described in

Yy

P.R. Murray (Ed, 1in chief),E.J.. Baron, M.A. Pfaller, F.C.

Tenover and R.H. Yolken. Manual of Clinical Microbiology, ASM

Press, Washington, D.C. sixth edition, 1995, 1482p which are

herein incorporated by reference. In one embodiment, wvaccine

compositions of the pregsent 1nvention are 1used for the
prophylaxis or treatment of pharyngitis, erysipelas and
impetigo, scarlet fever, and 1invasive diseases such as
bacteremia and necrotizing fasciitis and also toxic shock. In

one embodiment, wvacclne compositions of the invention are used

for the prophylaxis or treatment of streptococcus infection

and/or diseases and symptoms medliated by streptococcus
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infection, in particular group A streptococcus (pyogenes), Jgroup

B streptococcus (GBS or agalactiae), S.pneumoniae, dysgalactiae,

uberis, nocardia as well as Staphylococcus aureus. In a further

o

embodiment, Che streptococcus  infection 18 Streptococcus

)  pyogenes.

In a particular embodiment, wvaccines are administered to those

individuals at risk of streptococcus infection such as infants,

elderly and immunocompromised individuals.

10

As used in the present application, the term " individualsg"

include mammals. In a further embodiment, the mammal i1s human.

Vaccine compositions are preferably in unit dosage form of about .

15 0.001 to 100 ug/kg (antigen/body weight) and more preferably

0.01 to 10 upg/kg and most preferably 0.1 to 1 png/kg 1 to 3 times

with an interval of about 1 to 6 week intervals between

immunizations.

20  Vaccine compositions are preferably in unit dosage form of about

0.1 pg to 10 mg and more preferably lpg to 1 mg and most

preferably 10 to 100 pg 1 to 3 times with an intexrval of about 1

to 6 week intervals between immunizations.

25 According to another aspect, there are provided polynucleotides

encoding polypeptides characterized by the amino acid sedquence

chosen from SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 1le, 20 or

fragments, analogues or derivatives thereof.

30 In one embodiment, polyvnucleotides are those illustrated in SEQ

ID NOs: 1, 3, 5, 7, 9, 11, 13, 15, 19 which may include the open

reading frames (ORF), encoding polypeptides of the invention.

It will Dbe appreciated that the polynucleotlde sequences

35 illustrated in the figures may be altered with degenerate codons
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vet still encode the polypeptides of the invention. Accordingly

the present invention further provides polynucleotides which
hybridize to the polynucleotide sequences herein above described

(or the complement sequences thereof) having 50% identity

S between seqguences. In one embodiment, at least 70% 1dentity
between seguences. n one embodiment, at least 75% identity
between sequences. n one embodiment, at least 80% identity
between sequences. In one embodiment, at least 85% i1identity
between sequences. In one embodiment, at least 90% identity

10 between sequences. In a further embodiment, polynucleotides are

hyvbridizable under stringent conditions i.e. having at least 95%

identity. In a further embodiment, more than 97% ldentity.

Suitable stringent conditions for hybridation can be readily

15 determined by one of gkilled in the art (see for example

Sambrook et al., (1989) Molecular cloning : A Laboratory Manual,

2" ed, Cold Spring Harbor, N.Y.; Current Protocols in Molecular

Biology, (19%99) Edited by Ausubel F.M. et al., John Wiley &

Sons, Inc., N.Y.).
20

In a further embodiment, the present invention provides

polvnucleotides that hybridise under stringent conditions to

elther

(a) a DNA seqguence encoding a polypeptide or

235 (b) the complement of a DNA sequence encoding a polypeptide;

wherein said polypeptide comprising a sequence chogen from SEQ ID

NoOs: 2, 4, 6, 8, 10, 12, 14, 16, 20 or fragments or analogues
thereof. :

30 In a further embodiment, the present invention provides

polynucleotides that hybridise under stringent conditions to
either

(a) a DNA seqguence encoding a polypeptide or

(b) the complement of a DNA sequence encoding a polypeptide;

35 wherein said polypeptide comprises at least 10 contiguous amino

aclid residues from a polypeptide comprising a sequence chosen from

17
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SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 20 or fragments or

analogues thereof .

In a further embodiment, polynucleotides are those encoding
polypeptides of the invention illustrated in SEQ ID NOs: 2, 4,
6, 8, 10, 12, 14, 16, 20.

In a further embodiment, polynucleotides are those illustrated

in SEQ ID NOs : 1, 3, 5, 7, 9, 11, 13, 15, 19 encoding

r—

polypeptides of the invention.

As will be readily appreciated by one skilled in the art,
polvnucleotides include both DNA and RNA.

The present invention also includes polynucleotides

complementary to the polvyvnucleotides described 1in the present

application.

In a further aspect, polynucleotides encoding polypeptides of

or derivatives thereof,

the i1nvention, or fragments, analogues

may be used in a DNA immunization method. That is, they can be
incorporated into a vector which is replicable and expressible
upon injection thereby producing the antigenic polypeptide in

vivo. For example polynucleotides may be incorporated into a

plasmid vector under the control of the CMV promoter which is

functional in eukaryotic «cells. Preferably the vector 1is

injected intramuscularly.

According to another aspect, there is provided a process for

J—
aad

producing polypeptides  of the invention by  recombinant

techniques Dby expressing a polynucleotide encoding said

polypeptide 1n a host «cell and recovering the expressed

polypeptide product. Alternatively, the polypeptides can be

produced according to established synthetic chemical techniques

i.e. solution phase or solid phase synthesis of oligopeptides

”

which are ligated to produce the full polypeptide (block

18
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ligation).

General methods for obtention and evaluation of polynucleotides
and polypeptides are described in the following references:
Sambrook .et al, Molecular Cloning: A Laboratory Manual, 2nd ed,
Cold Spring Harbor, N.Y., 1989; Current Protocéls in Molecular
Blology, Edited by Ausubel F.M. et al., John Wiley and Sons,
Inc. New York; PCR Cloning Protocols, from Molecular Cloning to
Genetic Engineering, Edited by‘ White B.A., Humana Press, Totowa,
New Jersey, 1997, 490 pages; Protein Purification, Principles
and Practices, ©Scopes R.K., Springer-Verlag, New York, 3rd
Edition, 1993, 380 pages; Current Protocols in Immunology,

Edited by Coligan J.E. et al., John Wiley & Sons Inc., New York.

For recombinant production, host c¢ells are transfected with
vectors which encode the polypeptide, and then cultured in a
nutrient media modified as appropriate for activating promoters,
selecting transformants or amplifying the genes. Sultable

vectors are those that are viable and replicable in the chosen

‘host and include chromosomal, non-chromosomal and synthetic DNA

sequences e.g. bacterial plasmids, phage DNA, baculovirus, yeast
plasmids, vectors derived from combinations of plasmids and
phage DNA. The polypeptide sequence may be incorporated in the
vector at the appropriate site using restriction enzymes such
that it 1is operably linked to an expression control region
comprising a promoterxr, ribosome bindiné site (consensus region
or Shine-Dalgarno séquence) , and optionally an operator (control
element) . 6ne can select individual components of the
expression control region that are appropriate for a given host
and vectof according to established molecular biology principles
(Sambrook et al, Molecular Cloning: A Laboratory Manual, 2nd ed,
Cold Spriﬁg Harbor, N.Y., 1989; Current Protocols in Molecular

Biology, Edited by Ausubel F.M. et al., John Wiley and Sons,
Inc. New York. Suitable

promoters include but are not limited to LTR or SV40 promoter,
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E.coli lac, tac or trp promoters and the phage lambda Py
promoter. Vectors will preferably incorporate an origin of
replication as well as s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>