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Antibody Directed Enzyme Prodrug Therapy
ZHANG Xinping( Department of Pharmaceutical, Xiangfan First People’s Hospital, Xiangfan 441000, China)
ABSTRACT :OBJECTIVE This review presents the background and the development of antibody-directed enzyme prodrug therapy

(ADEPT) , and evaluates the application potential of the technology. METHODS This review analyzes and summarizes the related

literatures in recent years. RESULTS ADEPT is a novel therapeutic approach that targets an enzyme into tumors to convert a
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relatively nontoxic prodrug into an active cytotoxic agent. This method has a number of advantages, including the reduction of systemic

toxicity. CONCLUSION ADEPT is a promosing technique for the cancer target therapy.

KEY WORDS : antibody directed enzyme prodrug therapy ; tumor targeted
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Tab 1 Bioactivating enzymes and prodrugs used in ADEPT, GDEPT, and VDEPT

ifg [{1ES]

CB 1954

Nitroreductase

Cytochrome P450 4-Ipomeanol

Cytochrome P450 Ifosfamide

Cytochrome P450 Cyclophosphamide

Purine-nucleosi .
urine-nucleoside Fludarabine
phosphorylase

5-( Aziridin-1-yl ) 4-hydroxyl-amino-
2-nitro- benzamide

Unidentified (furan epoxide is
speculated )

Isophosphoramide mustard

Phosphoramide mustard

2-Fluoroadenine

Knox et al. , 1992

Mohr et al. , 2000a

Klein R et al. , 2008
Klein R et al. , 2008

Huang and Plunkett, 1987
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EEd

i Hizh 2y 22 30k
Purine-nucleoside MeP-dR MeP Sorscher et al. , 1994
phosphorylase

Thymidine kinase Ganciclovir

Alkaline phosphatase Etoposide phosphate

Alkaline phosphatase Mitomycin C phosphate

Alkaline phosphatase POMP

N-(4-phosphonooxy ) -phenylacetyl )

Alkaline phosphatase doxorubicin

B-Glucuronidase Glucuronidated Nornitrogen mustard

B-Glucuronidase Glucuronidated 9-amino-camptothecin

B-Glucuronidase Glucuronide mustard

Carboxypeptidase Methotrexate-amino acids
Carboxypeptidase CMDA

Penicillin amidase DPO

Penicillin amidase MelPO

Penicillin amidase NHPAP

Penicillin amidase N-( phenylacetyl) doxorubicin

Penicillin amidase N-( phenylacetyl) melphalan

B-Lactamase LY 266070
B-Lactamase C-DOX
B-Lactamase PRODOX
B-Lactamase CM
B-Lactamase CCM

B-Lactamase Cephalosporin-DACCP

B-Lactamase PROTAX
B-Lactamase Cephalosporin mitomycin C
B-Lactamase C-Mel
Cytosine deaminase 5-Fluorocytosine
Methioniney-lyase Selenomethionine

Methioniney-lyase Trifluoromethionine

Ganciclovir-triphosphate nucleotide
Etoposide

Mitomycin C

POM

Doxorubicin

Oxazolidinone
9-Aminocamptothecin
Mustard

Methotrexate

Benzoic acid mustard
Doxorubicin
Melphalan

Palytoxin
Doxorubicin
Melphalan
DAVLBHYD
Doxorubicin
Doxorubicin
Phenylenediamine mustard
Phenylenediamine mustard
DACCP

Taxol

Mitomycin C
Melphalan
5-Fluorouracil
Methylselenol

CSF2

Moolten, 1986
Kim KY et al. , 2003
Senter et al. , 1989

Wallace and Senter, 1991
Vrudhula et al. , 1993a

Papot et al. , 2000

Leu et al. , 1999

Chen KC et al. , 2007
Dubowchik and Walker, 1999
Blakey et al. , 1993

Kerr et al. , 1990

Kerr et al. , 1990

Bignami et al. , 1992
Zhang Q et al. , 2006
Vrudhula et al. , 1993a
Alderson RF et al. , 2006
Hudyma et al. , 1993
Jungheim et al. , 1993
Cortez-Retamozo V et al. , 2004
Vrudhula et al. , 1993b
Hanessian and Wang, 1993
Vrudhula VM et al. , 2003
Vrudhula et al. , 1997
Kerr et al. , 1998

Senter et al. , 1991

Miki et al. , 2001

Coombs and Mottram, 2001

MeP, 6-methylpurine; POMP, p-[ N, N-bis ( 2-chloroethyl ) amino | ; phenyl phosphate; POM, p-[ N, N-bis ( 2-chloroethyl ) amino | ; phenol;
DAVLBHYD, 4-desacetylvinblastine-3-carboxylic acid hydrazide; DACCP, 4'-carboxyphthalato ( 1, 2-cyclohexanediamine ) platinum; CSF2,

carbonothionic difluoride.

IHh  7E ADEPT G0 IR 1 IR 1) B AT
2536 97 ( Folate directed enzyme prodrug therapy,
FDEPT) , 3: K & i) (1 B 57 25 78 97 ( Gene directed
enzyme prodrug therapy , GDEPT) |, Jij5 85 [n] FY i 1y 24
8 J7 ( Virus therapy,
VDEPT) , GDEPT =%, VDEPT 7, 4 B fiff 4 £ 5t K 49
DNA S 75 B0 R A A B % s 21 e 4 i, 7 AR Y
mRNA $sJE  REVE G , JE A 20 M N RS2 P 24
YWk B S REPE TG AT a1 245 1) S B0 i st
T, LA 1,

3 ADEPT HyfEkpA
282 - Chin JMAP,2009 April, Vol.26 No.4

directed enzyme prodrug

ADEPT 77 i 1) 2 2 (] PR - B B 1)
PESFE B T A ER 2, WA, FE I AN A
(R, Ko ABIB (9 e iz 32 BR , Bk o A
(bR , AN ] BERF BT A B IPE 4y i2 2 21 B A7 1) T
AN 5 by F AT, AR ME P A BOE 1 9 254
WL s DI 22 S BR A 1 R -5 e A0 L ) 465 45 5
ARXECRUEAE 25 T RiT 245 BIRF 18 5 ) DA 26 b BTG 37
B0 T A (IR SR AN, i AR 5 S 2L
BTG AEAR BB B30 o HARIE b ik i 2l ik, 9t
PR-TEE A 3K 0 5 Jie JR 1) 2 A0 g #B i ADEPT i Ji
PRIXE

AP E BUARLE 25 2% 2009 4F 4 H 5 26 255 4 1)



(A A - N
Enzyme-antibody Antigen-positive
Conjugate Target Cell
Non-toxic 'g‘rr"t:'z?adt Cell Death
Prodrug / ﬂ
/ Toxic Drug
Enzyme
Toxic Drug
B Target Cell
~
Cell Death "' ™ — e 1) e
H l Target Cell- Enzyme-
specific ~ encoding
Toxic Drug O Promoter Gene
\_/ K,Non‘tOXiC‘_ Non-toxic
Prodrug Prodrug
J

N\

1 ADEPT, FDEPT, VDEPT #1 GDEPT ¥ ¥ 1 J& 32

A - 55—  FUIRHE (ADEPT) (-2 {H K 8 ( FDEPT) #0145 5 21
JE ek AR M TAT, 5% 2, W24 I A S T s Yk JEE Y i 4
2, REBIFOT B2 W S A S 8t e, tf
SEZ AN TG E i A I BE (I palytoxin) 5 B — % 4 B g3 N DNA f93F
TR AR (GDEPT) 85 B 48 (4 ( VDEPT) $0 [a) 2 g 4 g . 32 (K 4%
A mRNA B AL TG VR A BE Mk B9 AT 2576 E PR R R ARG T
T I 5 25 S BednasE T

Fig 1  Principles of drug targeting, using ADEPT, FDEPT,
VDEPT, and GDEPT

A —1In or an enzyme antibody ( ADEPT) or a folate conjugated enzyme
(FDEPT) is administered that binds to the surface of antigen-presenting
target cells. Subsequently, a prodrug is administered that is activated by
the enzyme, resulting in the formation of a toxic drug. In most cases the
toxic drug has to penetrate the cell membrane to enable cell death. In
some cases the drug can cause cell death without penetration through the
cell membrane (e. g., palytoxin); B —a DNA construct containing an
enzyme-encoding gene is delivered to the tumor cells using nonviral
(GDEPT) or viral (VDEPT) vectors. The gene is transcribed, and the
generated mRNA is translated to yield the functional enzyme. The enzyme
that is subsequently expressed activates intracellularly a nontoxic prodrug

into a toxic drug that causes cell death!®)
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