1.2 1 *1,2 1.2
b b b
1. s 2141225 2. y 214122)
(Carboxypeptidase) C s
N ) (EC3. 4. 16. —) . (EC3. 4. 17.
—) (EC3. 4. 18. —)3 ® ,
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Research Progresses on the Carboxypeptidase
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Abstract. Carboxypeptidase is a kind of protease that cleaves the peptide bond of an amino acid
residue at the carboxy-terminal end. It is widely distributed in higher plants, animals, and fun-
gi and be divided into three sub-classes: serine-type Carboxypeptidase (EC3. 4. 16, =), Metal
Carboxypeptidase (EC3. 4. 17. =), cysteine-type carboxypeptidase (EC3. 4. 18 -). This review
summarized the progresses of carboxypeptidase application, distribution, characteristics, clo-
ning and expression. Furthermore, the prospect of carboxypeptidase was also suggested.

Key words: carboxypeptidase, application, distribution, properties
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Tab.1 Application of carboxypeptidases

PMID: 15067353
) PMID: 16491483
Py’ PMID: 16290933

PMID:16491483

Al G2 = (antibody-directed enzyme-prodrug thera-

(mus musculus) A(mc-CPA ) PMID. 17923505
PMID. 17222396

PMID. 18083112

CPB PMID. 18706698

PMID.17311554

A PMID. 17653510
F  (Fischer's ratio) PMID. 17002431

PMID:16179984

PMID: 15320722
PMID: 9859140
PMID: 19124054
B C PMID. 2552917

E PMID; 17540328

[5,6] [7] [8]

b A

[9]

o o

i Pro—Xaa (EC 3 4. 16. 2 - lyso-
(EC3.4.16.-) . (EC3. 4.17.-) somal Pro-Xaa carboxypeptidase) . D-Ala-D-
(EC3.4.18.-). Ala (EC 3 4 16. 4 - serine-type D-Ala-D-
L1 Ala carboxypeptidase) . C(EC 3 4. 16. 5 -
(Seine carboxypeptidases, SCP) carboxypeptidase C) . D(EC 3. 4. 16. 6 —car-
) ) boxypeptidase D), , C
40 000-75 000, ( )
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Ser,Asp, His

, Ser JAsp \His
. (DFP) .
1 Cu?' \Fe*' [Fe'" [ Hg’"
’Mg2+ [11]

Tab. 2 Catalytic reactions by serine-type carboxypeptidase

EC 3 4 16. 2

N-benzyloxycarbonyl-Pro-Phe

Angiotensin 11

Prekallikrein

EC3 4 16. 4

glycyl-I-alpha-amino-epsilon-
pimelyl-D-alanyl-D-alanine

EC 3 4 16. 5

benzyloxycarbonyl-Glu-Phe

Benzoyl-1.-Tyr-4-nitroanilide

Acetyl-Phe ethyl ester

EC 3. 4. 16. 6

Dansyl-L-Ala-1.-Arg

12
3.4 17 3.
(EC 3 4 17. 11
C (
),
. A

0. 77

0. 34

6. 7X10°°

0. 0079

0. 053

0. 13

0. 063

(EC 3 417 4

Diisopropyl fluorophosphates ( DFP ) Pepstatin;
Phenylmethyl sulfonyl fluoride

EDTA; PCMB; Phenylmethylsulfonyl fluoride;
Iodoacetamide; O-phenanthroline

Angiotensin 1I; Antipain; Benzyloxycarbonyl-Pro-
Pro-aldehyde dimethyl acetate

3-(N-glycyl-I-cysteinyl) -N-ethylpropionamide

Acetyl-D-Phe ethyl ester; Benzyloxycarbonyl-D-
Phe; Dimethylformamide; Ethanol; L-Amino acids

Acetyl-D-Phe; Ag+; Ba2+; Cut; Hg2+
Acetyl-D-Phe; Ethyl ester; Benzyloxycarbonyl-D-

Phe; Dimethylformamide; Ethanol; L-Amino acids

1,10-phenanthroline; DI-2-mercaptomethyl-3-gua-
nidinoethylthiopropanoic acid

A N
(EC o B
) C ,
A A ,
A B )

Lzl ’ Sa

PMID: 7341916

PMID. 7766028

PMID: 11830581

PMID: 15497971

PMID: 237004

PMID: 13269

PMID: 237004

PMID:15918796
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, Z-Gly-Leu, E (antibody-directed enzyme prodrug therapy, AD-
(3. 4.17. 10) M(EC 3. 4 17. 12) , U EPT)., Cd*" \Mn*" . Zn*" \Ni*" ,Co*"
(EC 3. 4. 17. 20 ) B . C sl Cu®"Hg* .
. EDTA. 3-Phenylpropionic acid,
G, N- G . i .
3

Tab.3 Catalytic reactions by metallocarboxypeptidase

EC3 4 17. 1
N-trans-3-(-3-indoleacryloyl)-I.-Phe 0. 05 3-Phenylpropionic acid; indole acetic acid [15]
Methotrexate-alpha-phenylalanine 0. 004 3 Latexin; potato metallocarboxypeptidase inhibitor PMID. 8806703
Hippuryl-Phe 0 41 3-Phenylpropionic E}Cld; fim}nf)benzylsucc1n1c acid;; PMID: 8013741
Potato carboxypeptidase inhibiton
EC3 4 17. 2
Benzoyl-Gly-Arg 0. 71 EDTA; Hg*" PMID.: 12381380
Hippuryl-Arg 0. 05 6-Amino-n-hexanoic acid; EDTA; SDS; Urea PMID. 17398
EC 3 4 17. 3
i 4~aminomethyl-cyclohexane carboxylic acid; Nal-
ey EClylye SR pha-acetyl-Lys; 6-Aminohexanoic acid 121105 GOSN
EC3 4 17 4
1.10-phenanthrolin; Ag; Diisopropylphosphoroflu-
Benzyloxycarbonyl-Gly-Leu oridat; EDTA; iodoacetamid; p-chloromer- PMID: 4961236
curibenzoat
EC 3 4 17. 11
Methotrexate Benzyloxycarbonyl-Glu; Gly-Glu PMID. 5237864
EC 3 4 17. 12

2-Guanidinoethylmercaptosuccinic  acid; 1, 10-

Benzoyl-Gly-argininic acid PMID. 18957287

phenanthroline

EC 3. 4. 17. 20

Fibrin 2-( Z—guanid.inoethylthio. ) ' succinic acid; PMID. 20466032
anabaenopeptin-type cyclic peptide

13 (Cyprinus carpio),  (Homo sapiens)

(EC 3. 4 18 1) (Mus musculus) . (Paralichthys olivaceus)
X(cathepsin X) . Z(cathepsin Z) . NN N
, Cys84., His233 Asn254 el , C
’ Pro ’ L °
(Cys) . (Bos taurus) .
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Tab.4 Catalytic reactions by cysteine-type carboxypeptidase

EC3 4181

1.10-phenanthroline; antipain; Aprotinin; chymo-
7Z-Phe-Arg-7-amido-4-methylcoumarin statin; EDTA; EGTA; NEM; Pepstatin A; PMID:18674630
PMSF; Leupeptin; E-64

Chicken cystatin; Stefin A; GFG-semicarbazone;

(2,4-dinitropheny)-GFFW 0. 001 PMID:10951198

CA-074
(SCP)
- (SCPL) R
2 HmkEHRIER S \ ,
A B , N (Pseudomonas) .
E . M ’
. D¢( ) ’ °
N( ) . Y
, y B
, (
’ yois] U1
' G LAD-
EPT, , \ .
5

Tab.5 Sources and localizations of carboxypeptidase

s PMID. 14760754
Homo sapiens 341713 4 17. 2 , 0 9 PMID. 938622
s s s , PMID: 16491483
Bos taurus 304171 3 4. 17. 2 [20]
Sus scrofa 3.4 17. 2 [20]
Mus musculus 3417 2 PMID. 19717511

PMID: 15190181

Arabidopsis sp 3. 4165 PMID: 16123046

PMID: 927201
Citrus sp. 3. 4.16. 5 y s PMID:13268
PMID: 5140815
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Mini-Review

3.4.16.5 3 4 16. 2

Oryza sativa

Pisum sativum 3. 4. 16. 5

SEEHRETORINS SO a g g A A 16 B @ d 16 8

siae

Pseudomonas sp 3417 11
Bacillus subtilis 3. 4. 16. 4
Streptomyces sp 3 4. 16. 4
Aspergillus niger 34171

N o

(GenBank: CAA47732. 1) ,CPA 419

,1-16 ,17-110 ,111-

419 ,Zn2+ 114,117,248
, . CPA

b

A (procarboxypeptidase A),

o 0.2nm X
, s 5 0
nmX4, 2 nm X 3, 8 nm, H E
476 ., 25
(NCBI Reference Sequence: NP 001864, 1),
H( CPH) ,
) CPH
(CPH-Ab) .
(NP 001861, 2) 417 )
36. 24%. B
(GenBank: AAA40872. 1) 1245 bp,
415 , B(NM 001871 2)

75. 78% .

PMID:16949956

PMID: 8654403

PMID: 17101773
T PMID: 18474590

PMID.19780183
PMID:14731276

PMID: 12627955
PMID: 1445284

, PMID: 17653510

s ( GenBank
AED93104. 1), (GenBank: CAA92216. 1),
(GenBank: EDP07567. 1) ,
Yoshida
cDNA,
s [22] ,
A. niger TCCC41013
1581bp, 526 . 22
504 L)
BL21524 GSl115 COS-7 ,

pGEx-4T-1, pPICIK, pFLAG-CMV-1,
YPH250
(A. nidulans ) A89"% | (27
s pG-3,plECS3,pU-
CLTSI1, ,

°

. pFLAG-CMV-1
’ ’ COS
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FLAG-tag(6 ) s °
6

Tab. 6 Cloning and expression of carboxypeptidase

Escherichia coli pGEX-4T-1; 3
Homo sapiens 1260 bp BL21/ Pichia pPICY K; BT CPAL 5= BT P [247[28][29]
pastoris/ COS-7 pFLAG-CMV-1

. Escherichia coli/ pMAIL-c2x; Pichia pastoris
L8le7eD e 1254 i Pichia pastoris pPIC9K Escherichia coli LD 1G0T
Helicoverpa zea 1 290 bp  Pichia pastoris pPICI9K PMID: 16876708
SO 1572 bp  Escherichia coli pET22b , S cerevisiae CPY by 11388806
cerevisiae 63%
Paralichthys L . T Z-Phe-Arg-AMC
olivaceus 1 262 bp  Escherichia coli pGEX-4T-1 3457, 10 U/mg PMID. 18674630

Z-Gly-Pro-pNA
Aspergillusniger 1581 bp  Pichia pastoris pPICI9K 2275. AmU/mlL., [23]
B &
Aspergillus S. cerevisiae Z-Tyr-Leu
saitoi 1L 116 o YPH 250 EES 4. 1kat/kg LN PRGAY
Aspergillus . Z-Glu-Tyr
oryzae 1816 bp  A. nidulans A89 pIECS3 463, Omkat/kg PMID.: 20460731
’
b b
b Y Y Y b
D) ’ 1) H ( 3 )
: (D) , ,
b
b b
, N ’ N N
’ 3 (2) ’ °
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