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Enzymatic study on lymphocyte CD38

Hyang Ran Park’, Jong Ju Kim’, and Nyeon Hyoung An’
*College of Pharmacy, Wonkwang University. Iksan 570749,
*Chonbuk National University Medical School, Chonju 561-182

Murine CD38 is a 42kDa type Il glycoprotein expressed on cell surface of both B and T
lymphocytes. CD38 is a multifunctional enzyme that catalyzes the formation and hydrolysis of
cyclic adenosine diphosphoribose (cADPR): ADP-ribosyl cyclase activity of CD38 catalyzes the
formation of cCADPR from NAD and cADPR hydrolase activity of CD38 catalyzes the hydrolysis of
cADPR to ADP-ribose (ADPR). And also, CD38 has the catalytic activity of NAD glycohydrolase
(NADase) which catalyzes the hydrolysis of catalyzes the formation and hydrolysis of cyclic
adenosine diphosphoribose (CADPR): ADP-ribosyl cyclase activity of CD38 catalyzes the formation
of cADPR from NAD to ADPR. In this study, we attempted to purify CD38 from mouse
lymphocytes by using the immobilized anti-CD38 monoclonal antibody. The single step immuno-
affinity column chromatography resulted in homogeneous purification, showing a single protein of
42 kDa on a SDS polyacrylamide gel. We have investigated the effects of various inhibitors on the
enzyme activities of the purified CD38. Cibacron blue (0.5 mM) inhibited all three enzyme activities
of CD38, NADase, ADP-ribosyl cyclase and cADPR hydrolase activities. ADPR (2 mM) showed
inhibitory effect on both cADPR hydrolase activity and NADase, but not on ADP-ribosyl cyclase
activity. However, ATP (2 mM) inhibited only cADPR hydrolase activity. Zn** (1 mM) showed
similar inhibitory effect as that of ADPR, but activated cyclase activity. These results suggest that
CD38 has three different catalytic activity domains which might be differentially regulated by their
specific inhibitors. (Kor. J. Clin. Pharm. 1998; 8(1): 29-34)
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Fig. 1. Coomassie blue-stained SDS-PAGE (10% gel)
of Triten X-100 lysate of meuse spleen (ane 1; 20 ug)
and purified CD38 from mouse lymphocytes (lane
2; 0.1 jig). Lane M, molecular size standards.

sjoirh. ADPRI ATPE 2mM7EA18] s%olA] oy-
clase®3ol] 113] 93 8-g vlx|A} et} Zn™e Ao
237 cyclase F4 AL 27T ek vtk

A ANMFISol 2i8t CD382] cADPR hydrolase
24 oA
Fig. 404} B.Enle}zte] Cibacron blues 0.5 mM

Cibacron Blue
—-—  ArP

~~@—  ADP-ribose
chlz

NADase Activity (jmol/min/mg)

0 1 2 3 4
Inhibitor Concentration (mM)

Fig. 2. Effect of various iohibitors on NADase acti-
vity of mouse lymphocyte CD38. After purified CD
38 were pre-incubated for 10 min in 56 mM phos-
phate buffer, pH 7.2, containing the compounds indi-
cated at the concentrations, the mixtures were assayed
for NADase as described in Materials and Methods.
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Fig. 3. Effect of various inhibitors on ADP-ribosyl
cyclase activity of mouse spleen CD38, After puri-
fied CD38 were pre-incubated for 10 min in 50 mM
phosphate buffer, pH 7.2, containing the compounds
indicated at the concentrations, the mixtures were
assayed for ADP-ribesyl cyclase as described in Ma-
terials and Methods.
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Fig. 4. Effect of various inhibitors on cADP-ribose
hydrolase activity of mouse spleen CD38. After pu-
rified CD38 were pre-incubated for 10 min in 50
mM phesphate buffer, pH 7.2, containing the com-
pounds indicated at the concentrations, the mix-
tures were assayed for cADP-ribose hydrolase as
described in Materials and Methods.
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Fig. 5. Comparison of the inhibition of the compounds on three enzyme activities of CD38. After purified
CD38 were pre-incubated for 10 min in 50 mM phosphate buffer, pH 7.2, containing the compounds in-
dicated at the concentrations, the mixtures were simultanuously assayed for NADase (N), ADP-ribosyl cyclase
(C), and cADP-ribose hydrolase (H) as described in Materials and Methods.
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