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1. Enzyme characteristics 
 
1.1 Molecular form:  

Human glycosylated soluble Dipeptidylpeptidase IV is purified from 
human serum, certified to be negative for HBsAg and for antibodies to 
HIV and HCV. SwissProt: P27487 
 
Human Dipeptidypeptidase IV is solubilized in 20 mM Tris/HCl, pH 7.4, 500 
mM NaCl, 1mM CaCl

2. 
 

1.2 Concentration: 60 µg/ml (Pierce-BCA); >200 mU/mg 
 

1.3 Purity: Human Dipeptidylpeptidase IV appears as a major protein of 
about 105 kDa and represents more than 95 % of total protein. 

 
1.4 Specific activity: The specific activity can be assayed with the synthetic 

substrates 7-(Gly-Pro)-4-methylcoumarin- amide or H-Gly-L-Pro-p-
nitroanilide. Specific activity of Human Dipeptidylpeptidase IV is >200 mU 
/ mg (H-Gly-Pro-amino-4-methylcoumarin or Gly-L-Pro-p-nitroanilide 
substrate) enzyme dilution >1:10 / 5-20 µl for enzyme activity assay (100 
µl) in 0.1 M Tris-HCl pH 8.5, incubation time 60 min at 37°C. 

 

The substrate, 7-(Gly-Pro)-4-methylcoumarin- amide, and the product 7-
amino-4-methylcoumarin are highly fluorescent; the excitation/ emission 
maxima are at 385/445 nm, respectively. When the excitation and 
emission wavelengths of the spectrophotofluormeter are set to 380 and 
460 nm, respectively, 7-amino-4-methylcoumarin is selectively measured, 
since the fluorescence of the fluorogenic substrate is very low at this 
condition. For the quantitative determination of the enzyme activity (Units/ml) we employ a standard curve 
(calibration of the spectrophotofluormeter) using the product 7-amino-4-methylcoumarin (AMC) (10 mM) diluted 
to 20 µM in ethanol or 100 mM Tris 8.5. The calibration should be in 100 µl and in the range of 100 pmoles to 800 
pmoles. Important: Microtiterplates used must be suitable for fluorogenic measurements. Dilute only the amount 
of enzyme you need, do not store enzyme in assay buffer. Do not freeze the enzyme again, store at 4°C. 
Initial rates of substrate H-Gly-Pro-pNA hydrolysis can be measured by monitoring the absorbance at 405 nm over 
time. Absorbance values are converted into molar concentrations using a molar extinction coefficient of 9,92 x 
103M-1cm-1 for 4-nitroaniline (Colwell et al., 1998) - some authors use a molar extinction coefficient of 11,4 x 103

 
M-

1cm-1
 

- and a path length of 0,35 cm for a 100 µl volume in microtiter plates.  
For the quantitative determination of the enzyme activity (Units/ml) one may also employ a standard curve 
(calibration of the spectrophotometer/Titertek) using the product 4-nitroaniline (pNA) (10 mM) diluted to 0.1 mM 
(100 pmol/µl) in ethanol or 100 mM Tris 8.5. The calibration should be in 100 µl and in the range of 0.5 nmoles to 10 
nmoles. One unit will produce 1 µmole of 4-nitroaniline, i.e. amino-4-methylcoumarin per min in 100 mM Tris-HCl at 
pH 8.5 at 37°C. 
 

1.5 Inhibitors: Very sensitive to diisopropyl fluorophosphate (DFP) and diprotin A, less sensitive to other serine enzyme 
inhibitors such as phenylmethylsulfonyl fluoride (PMSF) and diethyl 4-nitrophenylphospate (E600). Most of the usual 
sulfhydryl reagents have little or no effect, nor do chelating agents. 

 
1.6 Stability and storage: It will be stable until the expiry data given on the label, if stored at -70°C. The enzyme can 

be kept at -20°C for several weeks and at 4°C for 1 week without significant loss of activity. Repeated freezing 
and thawing must be avoided. 
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2.  Applications  
• Screening of inhibitors of Dipeptidylpeptidase IV 
• Characterization of structure and function 

 

3.  Introduction to structure and function of Human Dipeptidylpeptidase IV 
 

Dipeptidyl peptidase IV (DPPIV) in normal human serum displays a molecular weight of approximately 105000 on 
SDS-PAGE, almost the same as that of human kidney membrane-bound DPPIV. No difference was found 
between the two enzymes enzymologically and immunologically, either in substrate specificity, susceptibility to 
inhibitors, or cross-reactivity with an anti-rat kidney DPP IV antibody, or in their ability to bind adenosine 
deaminase. However, the N-terminal amino acid sequence of serum DPPIV lacked the transmembrane domain 
of the membrane-bound enzyme and started at the 39th position, serine, from the N-terminus predicted from 
the cDNA nucleotide sequence. These results suggest that membrane-bound DPPIV loses its transmembrane 
domain upon release into the serum, and that its structure on the plasma membrane is not required for its 
binding to adenosine deaminase.It was observed that anti-tumor necrosis factor-alpha therapy augments 
dipeptidyl peptidase IV activity and decreases autoantibodies to GRP78/BIP and phosphoglucose isomerase in 
patient with rheumatoid arthritis. A reduction of serum enzyme activity and its correlation with disease activity in 
systemic lupus erythematosus was as well as an increased serum activity was reported for patients with 
inflammatory bowel disease or primary biliary cirrhosis . The presence of soluble dipeptidyl peptidase IV and the 
diagnostic efficiency and predictive value for colorectal cancer was studied. Experimental and clinical 
evidence was presented ascribing dipeptidyl peptidase IV enzyme activity in serum and urine to cholestasis. 
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