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(Aim of this research)

Diabetes has caused a surge in medical costs due to artificial dialysis, threatening the medical
insurance system, and the spread of islet transplantation as an ideal minimally invasive diabetes
treatment is desired. Factors that have hindered the spread of islet transplantation include the lot
disparity of islet isolation enzymes and the low islet isolation success rate. We have been working
on the development of cell-separating enzymes, and have already completed recombined products for
the collagenase component. It has been confirmed in small animals that Clostridium histolyticum
derived Neutral Protease (ChNP) and Clostripain (CP) are useful. In this study, we will construct a
recombinant GMP grade product of a novel neutral protease together with a partner company, aiming

to acquire POC using human pancreases

(1) Identification of specific target substrates for novel recombinant neutral protease (CP and

ChNP)

CP was confirmed to degrade laminin, fibronectin and vitronectin, which are the major extracellular
matrix proteins of the pancreas, but CP alone was not enough to digest pancreatic tissues. We also
identified multiple sites where CP and ChNP cleave laminin, especially confirmed the cleavage at
the C-terminal of the LG domain, which is involved in the overall action with heparan sulfate.
Furthermore, CP and ChNP were confirmed to degrade fibronectin at 5 and 14 sites, respectively.
ChNP was also confirmed to degrade laminin mainly by v chain. By applying this outcome to human
pancreatic tissues, it is expected to contribute to optimization of the amount of neutral proteases

used for islet isolation.

(2) Establishment of evaluation and efficient activation methods for a novel recombinant neutral

protease (CP)
As a result of verifying the optimal substrates for activity evaluation, t—Butyloxycarbonyl-L-
leucyl-L-seryl-L-threonyl-L-arginine 4-methylcoumaryl—-7-amid (Boc—Leu-Ser—Thr—-Arg-MCA) was
confirmed to evaluate the degradation activity of CP accurately. Moreover, CP does not have its
activity unless the Cys residue is reduced to the SH type, the verification on a safe and inexpensive
activation method has revealed that the activation method using DTT is effective. By this study,
variations due to measurement conditions were eliminated, and it became possible to accurately
evaluate CP activity. By using this novel evaluation method, an efficient CP activation method

during the purification process could be established

(3) Establishment of activity evaluation method for a novel recombinant neutral protease (ChNP)

We succeeded in identifying 3- (2-furyl) acryloyl-glycyl-L-phenylalanyl-L-tyrosyl amide (FAGFYA)
as a new substrate that is not cleaved by ColG, ColH, and CP but is only degraded by ChNP. By
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determining the activity ratio of Azocasein / FAGFYA, it became possible to determine the presence
or absence of impure proteins in ChNP products with high accuracy in a short time, and succeeded

in establishing a useful new quality evaluation method.

(4) Scale-up of novel recombinant neutral proteases (CANP and CP)

In the production of ChNP at the laboratory level, it was found that the expression level was
increased by adding 100 mM calcium acetate to the medium, but as a result of examining an alternative
method since it could not be used for production in the factory, it turned out that 4.5 mM calcium
chloride was also effective. In the ChNP scale—up study, we constructed a new purification method
that does not need a His—tag column, and established a production method with high specific activity
and an endotoxin value that meets the target standard value. Furthermore, in the CP scale—up study,
a manufacturing method that satisfies the target standard value was established by introducing a
hydrophobic chromatographic column and an activation process during the purification process. Based

on the scale—up method established in this study, it became possible to study GMP process

(5) Safety and efficacy studies on novel recombinant neutral proteases by using small animal model

The biotoxicity of the developed ChNP and CP was extremely low, and it was confirmed that ChNP also

has low damage on isolated islets compared to the current standard, Thermolysin (TL).

(6) Safety and efficacy studies on novel recombinant neutral proteases by using large animal model

It was shown that developed recombinant neutral proteases, which were scaled up to industrial
level, were also effective for islet isolation in large animal model. The quality of isolated
islets was satisfied in all evaluation tests, but in some tests, the islet yield tended to be
slightly lower than expected. Since it is well known that the composition of the capsule around
the islets is greatly different between porcine islets and human islets, it appeared that accurate
assessment of islet yield and digestion time is difficult unless a test using human pancreas is

actually performed.

(7) Production of GMP grade of novel recombinant neutral proteases (ChANP and CP)

Product design for ChNP and CP were conducted based on scale—up for the purpose of industrialization.
Then, prototype GMP production was manufactured at No. 6 factory of Amano Enzyme Co., Ltd, which
is managed as a GMP—compliant cell dispersion enzyme production factory. The manufactured prototype
satisfied the required quality, and no abnormality was observed in the manufacturing process with
respect to the designed manufacturing standard. The prototype was confirmed to be safe and effective

for islet isolation by performing the porcine islet isolation test

(8) Human islet isolation POC test on novel recombinant neutral proteases

Out of planned 15 cases, 10 cases (Liberase / TL group : 5 cases, Liberase / ChNP / CP group: 3
cases, rColG / rColH / ChNP / CP group: 2 cases) could be implemented, but due to the delay of the
GMP process, we could not complete entire study during the study period. The success rate of islet
isolation in the TL group was 20% (1/5), whereas it was shown that the ChNP / CP group reached 75%
(3/4) (excluded from the evaluation because one was a young donor).
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