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CL IMS  

1.  A V ptide clearing agent for clearance of a conjugate of 

1 . 	an enzyme; and 

5 b. 	a binding molecule which binds specifically at a target location, 

from a no 	target location in a subject through binding of the peptide to the active site 

of the enzym , wherein the peptide clearing agent also binds to the asialoglycoprotein 

receptor expre 	ed by hepatic cells to facilitate clearance through the liver. 

2.  The peptide of cla 	1 wherein the peptide is glycosylated to facilitate clearance 

10 through the liver by 1  . cling to hepatic cells expressing an asialoglycoprotein receptor. 

3.  The peptide of claim 1 . 2 wherein the peptide prevents or inhibits enzyme activity 

upon binding to the enzy 	-. 

4.  The peptide of any precedin. claim wherein the peptide is not modified by the enzyme 

activity. 

15 5.  The peptide of any preceding clai 	which comprises the dipeptide amino-naphthoic 

acid (ANA) — glutamate (Glu). 

6.  The peptide of any preceding claim wh.  h comprises the amino acid sequence serine 

(Ser) — Alanine (Ala) - amino-naphthoic a d (ANA) — glutamate (Glu) (SEQ ID NO: 1) 

7.  The peptide of claim 6 wherein the serine r 	idue is glycosylated. 

20 8.  The peptide of any preceding claim wherein th 	enzyme is concentrated at a target 

location through specific binding of the binding m lecule at the target location. 

9.  The peptide of any preceding claim wherein the bin "ng molecule is an antibody or 

antigen-binding derivative thereof. 

10 The peptide of any preceding claim wherein the enzyme 	ors to convert a pro-drug to 

25 an active drug at the target location. 

11.  The peptide of any preceding claim wherein the peptide has a 	affinity for the enzyme 

that is sufficient to permit clearance of the enzyme from the non 	rget location. 

12.  The peptide of any preceding claim wherein the peptide has a suth 'ently rapid 

dissociation rate or high dissociation constant to not significantly affe 	enzyme activity 

3 0 at the target location.  

13.  The peptide of any preceding claim wherein the peptide's affinity for the en 	me is 

around 10 fold lower than the binding affinity of the binding molecule for its to 	et 

location. 

14.  The peptide of any preceding claim wherein the target location is an antigen expre 	ed  

35 by tumour cells. 
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1,4 clearing agent for clearance of a conjugate of

an enzyme; and

a binding molecule which binds specifically at a target location,

from a location in a subject through binding of the peptide to the active site

of the wherein the peptide clearing agent also binds to the asialoglycoprotein

receptor by hepatic cells to facilitate clearance through the liver

The peptide of 1 wherein the peptide is glycosylated to facilitate clearance

10 through the liver by to hepatíc cells expressing an asialogfycoprotein receptor

The peptide of claim 1 2 wherein the peptide prevents or inhibits enzyme activity

upon binding to the

The peptide of any

activity.

claim wherein the peptide ís not modified by the enzyme

15 The peptide of any preceding

acid (ANA) - glutamate (Glu).

which comprises the dipeptide amino-naphthoic

The peptide of any preceding claim comprises the amino acid sequence serine

(Ser) - Alanine (Ala) - amino-naphthoic (ANA) - glutamate (Glu) (SEa lD NO: 1)

The peptide of claim 6 wherein the serine is glycosylated.

20 The peptide of any preceding claim wherein enzyme is concentrated at a target

location through specific binding of the binding at the target location.

The peptide of any preceding claim wherein the

antigen-binding derivative thereof.

ng molecule is an antibody or

The peptide of any preceding claim wherein the enzyme to convert a pro-drug to

25 an active drug at the target location

11. The peptide of any preceding claim wherein the peptide has

that is sufficient to permil clearance of the enzyme from the

affìnity for the enzyme

rget locatíon

12. The peptide of any preceding claim wherein the peptide has a rapid

dissociation rate or high dissociation constant to not significantly

at the target location.

enzyme activity

13. The peptide of any preceding claim wherein the peptide's affinig for the IS

around 10 fold lower than the binding affinity of the binding molecule for its

location.

14. The peptide of any preceding claim wherein the target location is an antigen
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. The peptide of any of claims 2 to 14 wherein the glycosylation involves coupling of one 

or more galactose groups. 

16. e peptide of any preceding claim wherein the peptide is no more than 10 amino 

aci• 	in length. 

5 	17. The p.. •tide of any preceding claim wherein the peptide is minimally immunogenic. 

18.  The pep •e of any preceding claim wherein the peptide is chemically synthesized. 

19.  The peptid:- of any preceding claim wherein the enzyme is non-human in origin, 

10 

20.  The peptide o any preceding claim wherein the enzyme is selected from 

carboxypeptidas 	G2, alkaline phosphatase, beta-glucoronidase, penicillin-V-amidase, 

beta-lactamase, b- --glucosidase and nitroreductase. 

21.  The peptide of claim 	; wherein the enzyme is carboxypeptidase G2 (CPG2). 

22.  A method of producing 	•eptide clearing agent as claimed in any preceding claim 

comprising: 

a. 	preparing an array •f peptides, preferably based upon a starting peptide 

15 which is a structural a alogue of the enzyme substrate 

b. 	screening the array of p- •tides for binding affinity for the conjugate of an 

enzyme and a binding molt ule which binds specifically at a target location 

and selecting those with bin. • g affinity 

c. 	optionally modifying the amino - id sequence of the peptides with binding 

2 0 affinity in step b and repeating ste • b using the modified peptides to test for 

an improvement in binding affinity 

d. 	optionally performing a substitution at e ch residue of the modified peptides 

found in step c to have improved binding . snity and repeating step b to 

determine if any of the substituted peptides 	ve further improved binding 

25 affinity 

e. 	optionally determining whether the peptide or pep des resulting from step c 

or d (with improved binding affinity) have the ability t 	prevent or inhibit 

enzyme activity 

f. 	optionally confirming binding specificity for the enzyme b testing with a range 

3 0 of control proteins from the subject 

g. 	testing the peptide or peptides for the ability to bind to the asia 	glycoprotein 

receptor expressed by hepatic cells to facilitate clearance throug 	the liver, 

wherein steps e and f, if performed, can be carried out in either order and ste 	g can be 

carried out at any point in the method, including providing an array of peptides i 	step a 

3 5 capable of binding to the asialoglycoprotein receptor expressed by hepatic cells to . 

facilitate clearance through the liver. 
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The peptide of any of claims 2to 14 wherein the glycosylation involves coupling of one

or more galactose groups.

16. peptide of any preceding claim wherein the peptide is no more than 10 amino

in length.
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18. The

19. The

of any preceding claim wherein the peptide is minimally immunogenic.

of any preceding claim wherein the peptide is chemically synthesÍzed.

any preceding claim wherein the enzyme is non-human in origin

20. The peptide ny preceding claim wherein the enzyme is selected from

G2, alkaline phosphatase, beta-glucoronidase, penicillin-V-amidase,

beta-lactamase, ucosidase and nitroreductase.

wherein the enzyme is carboxypeptidase G2 (CPG2)21. The peptide of claim

22. A method of producing

comprising:

clearing agent as claimed in any preceding claim

a. preparing an array peptides, preferably based upon a starting peptide

whích is a structural of the enzyme substrate

b. screening the array of

enzyme and a bínding

for binding affini$ for the conjugate of an

and selecting those with

which binds specifically at a target location

afünity

c. optionally modifying the amino

affinity in step b and repeating

sequence of the peptides with binding

using the modified peptides to test for

an improvement in binding affinity

d. optionally performing a substitution at residue of the modified peptides

found in step c to have improved binding and repeating step b to

determine if any of the substituted peptides

affinity

further improved binding

e. optionally determining whether the peptide or resulting from step c

or d (with improved binding affini$) have the ability

enzyme activity

prevent or inhibit

f. optionally confirming binding specificity for the enzyme

of control proteins from the subject

g. testing the peptide or peptides for the ability to bind to the

receptor expressed by hepatic cells to facilitate clearance

with a range

the liver,

wherein steps e and f, if performed, can be carried out in either order and can be

carried out at any point in the method, including providing an array of peptides

capable of binding to the asialoglycoproteín receptor expressed by hepatic cells

facilitate clearance through the liver.
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23.  The method of claim 22 wherein step g comprises glycosylating the peptide or peptides 

.nd thus step a may comprise providing an array of glycosylated peptides. 

24.  T 	method of claim 22 or 23 wherein step a is performed using a peptide library. 

25.  The • ethod of any of claims 22 to 24 wherein the enzyme is CPG2. 

5 26.  The m 	hod of any of claims 22 to 25 wherein the starting peptide is the tripeptide 

WFE. 

27.  The meth°• •f any of claims 22 to 26 further comprising comparing the amino acid 

sequence of t -. peptide produced by the method with a human amino acid sequence 

database to con!. 	the peptide is unlikely to have an undesired biological activity. 

10 28.  An antibody directs• enzyme pro-drug therapy (ADEPT) method comprising use of a 

peptide of any precede • • claim as a clearing agent. 

29.  Use of a peptide of any p -ceding claim as a clearing agent in antibody directed 

enzyme pro-drug therapy ( • 9 EPT). 

30.  A peptide of any preceding cl... 	for use as a clearing agent in antibody directed 

15 enzyme pro-drug therapy (ADE' ),  

31.  Use of a peptide of any preceding • aim in the manufacture of a clearing agent for use 

in antibody directed enzyme pro-drug herapy (ADEPT). 
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The method of claim 22 wherein step g comprises glycosylating the peptide or pept¡des

thus step a may comprise providing an array of glycosylated peptides.

method of claim 22 or 23 wherein step a is performed using a peptide library

The of any of claims 22lo 24 wherein the enzyme is CPG2.

of any of claims 22lo 25 wherein the starting peptide is the tripeptide

WFE.

The any of claims 22 to 26 further comprising comparing the amino acid

sequence of

database to

An antibody

peptide produced by the method with a human amino acid sequence

the peptide is unlikely to have an undesired biological activity.

pro-drug therapy (ADEPT) method comprising use of a

peptide of any claim as a clearing agent.

29. Use of a peptide of any claim as a clearing agent in antibody directed

enzyme pro-drug therapy

30. A peptide of any preceding for use as a clearíng agent in antibody directed

enzyme pro-drug therapy

31. Use of a peptide of any preceding in the manufacture of a clearing agent for use

in antibody directed enzyme (ADEPT).
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The Claims deflnino the invention are as follows: 

1. A peptide clearing agent for clearance of a conjugate of 

a. an enzyme; and 

5 b. a binding molecule which binds specifically at a target location, 

from a non-target location in a subject comprising a first domain which binds to the 

active site of the enzyme and a second domain which binds to the asialoglycoprotein 

receptor expressed by hepatic cells to facilitate clearance of the conjugate, bound via 

the first domain, through the liver, wherein the peptide is no more than 30 amino acids 

10 in length. 

2. The peptide clearing agent of claim 1, wherein the peptide is glycosylated to facilitate 

clearance through the liver by binding to hepatic cells expressing an asialoglycoprotein 

receptor. 

3. The peptide clearing agent of claim 1 or 2, wherein the peptide prevents or inhibits 

15 enzyme activity upon binding to the enzyme. 

4. The peptide clearing agent of any one of the preceding claims, wherein the peptide is 

not modified by the enzyme activity. 

5. The peptide clearing agent of any one of the preceding claims, which comprises the 

dipeptide amino-naphthoic acid (ANA) — glutamate (Glu). 

20 6. The peptide clearing agent of any one of the preceding claims, which comprises the 

amino acid sequence serine (Ser) — Alanine (Ala) - amino-naphthoic acid (ANA) —

glutamate (Glu) (SEQ ID NO: 1). 

7. The peptide clearing agent of claim 6 wherein, the serine residue is glycosylated. 

8. The peptide clearing agent of any one of the preceding claims, wherein the enzyme is 

2 5 concentrated at a target location through specific binding of the binding molecule at the 

target location. 

9. The peptide clearing agent of any one of the preceding claims, wherein the binding 

molecule is an antibody or antigen-binding derivative thereof. 

10. The peptide clearing agent of any one of the preceding claims, wherein the enzyme 

3 0 acts to convert a pro-drug to an active drug at the target location. 

11. The peptide clearing agent of any one of the preceding claims, wherein the peptide has 

an affinity for the enzyme that is sufficient to permit clearance of the enzyme from the 

non-target location. 

12. The peptide clearing agent of any one of the preceding claims, wherein the peptide has 

35 a sufficiently rapid dissociation rate or high dissociation constant to not significantly 

affect enzyme activity at the target location. 
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The Claims deflnlno the invenlion are as follows:

1. A peptide clearing agent for clearance of a conjugate of

a. an enzyme; and

b. a binding molecule which blnds specifically at a target location,

from a non-target location in a subject comprising a first domain which binds to the

active site of the enzyme and a second domain which binds to the asialoglycoprotein

receptor expressed by hepatic cells lo facilitate clearance of the conjugate, bound via

the first domain, through the liver, wherein the peptlde is no more than 30 amino acíds

in length.

Z. The peptide clearing agent of claim 1, whereín the peptide is glycosylated to facilitate

clearance through the liver by binding to hepatic cells expressing an asialoglycoprotein

receptor.

3. The peptide clearing agent of claim 1 or 2, whereln the peptide prevents or inhibits

enzyme activíty upon binding to the enzyme.

4. The peptide clearing agent of any one of the preceding claims, wherein the peptide is

not modified by the enzyme activity.

S. The peptide clearing agent of any one of the preceding claims, which comprises the

dipeptide amino-naphthoic acid (ANA) - glutamate (Glu).

6. The peptide clearing agent oî any one of the preceding claims, which comprises the

amino acid sequence serine (Ser)- Alanine (Ala) - amino-naphthoic acid (ANA) -
glutamate (Glu) (sEa lD No:1).

7. The peptide clearing agent of claim 6 wherein, the serine residue is glycosylated.

8. The peptide clearing agent of any one of the preceding claims, wherein the enzyme is

concentrated at a target location through specific binding of the binding molecule at the

target location.

9. The peptide clearing agent of any one of the preceding claims, wherein the binding

molecule is an antibody or antigen-binding derivative thereof'

10. The peptide clearing agent of any one of the preceding claims, wherein the enzyme

acts to convert a pro-drug to an active drug at the target location'

11. The peptide clearing agent of any one of the preceding claims, wherein the peptide has

an affinity for the enzyme that is sufficient to perm¡t clearance of the enzyme from the

non-target location.

12. The peptide clearing agent of any one of the preceding claims, wherein the peptide has

a sufficiently rapid dissocialion rate or high dissociation constant to not significantly

atfect enzyme activity al the target location.
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13.  The peptide clearing agent of any one of the preceding claims, wherein the peptide's 

affinity for the enzyme is around 10 fold lower than the binding affinity of the binding 

molecule for its target location. 

14.  The peptide clearing agent of any one of the preceding claims, wherein the target 

5 location is an antigen expressed by tumour cells. 

15.  The peptide clearing agent of any one of claims 2 to 14, wherein the glycosylation 

involves coupling of one or more galactose groups. 

16.  The peptide clearing agent of any one of the preceding claims wherein the peptide is 

no more than 10 amino acids in length. 

10 17.  The peptide clearing agent of any one of the preceding claims, wherein the peptide is 

minimally immunogenic. 

18.  The peptide clearing agent of any one of the preceding claims, wherein the peptide is 

chemically synthesized. 

19.  The peptide clearing agent of any one of the preceding claims, wherein the enzyme is 

15 non-human in origin. 

20.  The peptide clearing agent of any one of the preceding claims, wherein the enzyme is 

selected from carboxypeptidase G2, alkaline phosphatase;beta-glucoronidase, 

penicillin-V-amidase, beta-lactamase, beta-glucosidase and nitroreductase. 

21.  The peptide clearing agent of claim 20, wherein the enzyme is carboxypeptidase G2 

20 (CPG2). 

22.  An in vitro method of producing a peptide clearing agent as claimed in any one of the 

preceding claims, comprising: 

a. 	preparing an array of peptides, preferably based upon a starting peptide 

which is a structural analogue of the enzyme substrate 

25 b. screening the array of peptides for binding affinity for the conjugate of an 

enzyme and a binding molecule which binds specifically at a target location 

and selecting those with binding affinity 

c. optionally modifying the amino acid sequence of the peptides with binding 

affinity in step b and repeating step b using the modified peptides to test for 

3 0 an improvement in binding affinity 

d. optionally performing a substitution at each residue of the modified peptides 

found in step c to have improved binding affinity and repeating step b to 

determine if any of the substituted peptides have further improved binding 

affinity 

35 e. optionally determining whether the peptide or peptides resulting from step c 

or d have the ability to prevent or inhibit enzyme activity 
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The peptide clearing agenl of any one of the preceding claims, wherein the peptide's

affínity for the enzyme is around 10 fold lower than the binding affinity of the binding

molecule for íts target location.

The peptide clearing agent of any one of the preceding claims, wherein the target

location is an antigen expressed by tumour cells.

The peptide clearing agent of any one of claims 2lo l4,wherein the glycosylation

involves coupling of one or more galactose groups.

The peptide clearing agent of any one of the preceding clalms wherein the peptide is

no more than 10 amino acids in length,

The peptide clearing agent of any one of the preceding claims, wherein the peptide is

minimally immunogenic.

The peptide clearing agent of any one of the preceding claims, wherein the peptide is

chemically synthesized.

The peptide clearing agent of any one of the precedíng cfaims, wherein the enzyme is

non-human in orígín.

The peptíde clearing agent of any one of the preceding claims, wherein the enzyme ís

selected from carboxypeptidase G2, alkaline phosphatase, beta-glucoronidase,

penicillin-V-amidase, beta-lactamase, beta-glucosidase and nitroreductase.

The peptide clearing agent of claim 20, wherein the enzyme is carboxypeptidase G2

(cPG2).

An in vitro method of producing a peptide clearing agent as claimed in any one of the

preceding claíms, comprising:

a. preparing an array of peptides, preferably based upon a starting peptide

which is a structural analogue of the enzyme substrate

b. screeníng the array of peptides for binding affinlty for the conjugate of an

enzyme and a binding molecule which bínds specifically at a target location

and selecting those with binding atfinity

c. optionally modifyirtg the amino acid sequence of the peptides with binding

affinity in step b and repeating step b using the modified peptides to test for

an improvement in binding affinity

d. optionally performing a substitution at each residue of the modified peptides

found in step c to have improved binding affinity and repeating step b to

determine if any of the substituted peptides have further improved binding

atfinity

e. optionally determíning whether the peptide or peptides resulting from step c

or d have the ability to prevent or inhibit enzyme activity
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f. optionally confirming binding specificity for the enzyme by testing with a range 

of control proteins from the subject 

g. testing the peptide or peptides for the ability to bind to the asialoglycoprotein 

receptor expressed by hepatic cells to facilitate clearance through the liver, 

5 wherein steps e and f, if performed, can be carried out in either order and step g can be 

carried out at any point in the method, including providing an array of peptides in step a 

capable of binding to the asialoglycoprotein receptor expressed by hepatic cells to 

facilitate clearance through the liver. 

23.  The method of claim 22, wherein step g comprises glycosylating the peptide or 

10 peptides and thus step a may comprise providing an array of glycosylated peptides. 

24.  The method of claim 22 or 23, wherein step a is performed using a peptide library. 

25.  The method of any one of claims 22 to 24, wherein the enzyme is CPG2. 

26.  The method of any of claims 22 to 25 wherein the starting peptide is the tripeptide 

Tryptophan-phenylalanine-glutamate. 

15 	27. The method of any one of claims 22 to 26, further comprising comparing the amino acid 

sequence of the peptide produced by the method with a human amino acid sequence 

database to confirm the peptide is unlikely to have an undesired biological activity. 

28. A peptide clearing agent of any one of claims 1 to 21 for use as a clearing agent in 

antibody directed enzyme pro-drug therapy (ADEPT). 

2 0 	29. Use of a peptide clearing agent of any one of claims 1 to 21 In the manufacture of a 

clearing agent for use in antibody directed enzyme pro-drug therapy (ADEPT). 
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f. optlonally confirming binding specificity for the enzyme by testing with a range

of control proteins from the subJect

g. testing the peptide or peptides for the ability to bind to the asialoglycoprotein

receptor expressed by hepatic cells to facilitate clearance through the.liver,

wherein steps e and f, if performed, can be carried out in either order and step g can be

carried out at any point in the method, lncluding providing an arl'ay of peptides in step a

capable of binding to the asialoglycoprotein receptor expressed by hepatic cells to

facilitate clearance through the liver.

The method of claim 22, whereln step g comprises glycosylatlng the peptide or

peptides and thus step a may compñse providfng an array of glycosylated peptides.

The method of clalm 22 or 23, wherein step a is performed uslng a peptide library.

The method of any one of claims 22loZ4,wherein the enzyme is CPG2.

The method of any of claims 22lo 25 whereln the starting peptide is the tripeptide

Tryptophan-phenylalanine-glutamate.

The method of any one of claims 22lo 26, further comprising comparing the amino acid

bequence of the peptide produced by the method wlth a human amino acid sequence

database to confirm the peptlde is unlikely to have an undesired biologícal aclivity.

A peptide clearing agent of any one of claims 1 to 21 for use as a clearing agent in

antibody directed enzyme pro-drug therapy (ADEPT).

Use of a peptide clearing agent of any one of claims 1 lo 21 ln the manufacture of a

clearing agent for use in antibody directed enzyme prodrug therapy (ADEPT).


