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KZR-616, a First-in-Class Selective Inhibitor of the Immunoproteasome Ph
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The diol KZR-59587 was resulted from direct epoxide hydrolysis of 6. Investigation of KZR-616 as inhibitor on epoxide
KZR-616. The epoxide hydrolysis of KZR-616 was therefore hydrolases in liver microsomes, cytosol and
KZR-616 is a tripeptide ketoepoxide-based selective inhibitor of 1. To study if CYP or/and EH plays a role in investigated in human fiver MIETOSOMES (MEH), hepatic cytosols (sEH) recombinant EHs.
. . . . . . and recombinant EHs. As shown in Figure 2:
the human immunoproteasome. It is an analog of carfilzomib metabolizing KZR-616 , , , o o . -
. ey . * Formation of KZR-59587 increased linearly with increasing liver A aman eytose .
(KYPROLIS™), which inhibits all forms of the proteasome and is . . . . : . L .
. Table 1. In vitro metabolic stability of KZR-616 in LM microsomal proteins, suggesting it formed via mEH; e |
FDA/EMA approved for the treatment of multiple myeloma. _ ‘\)‘
Qo . . . Species HLMs MLMs * No formation of KZR-59587 was observed when KZR-616 was axsis o
Inhibition of the immunoproteasome blocks cytokine production , _ ST , e
. o . Cofactor incubated in human hepatocyte cytosol, indicating its formation 2 8 6000 59
in multiple immune cell types, reduces the activity of (-) (+) (-) (+) o (PN e OH 5" Lagm—
inflammatory T-helper cell subsets, increases the number of (NADPH) WEB (L from SEH'_ T ‘)Y‘
T1/2 (min) 194 + 14 76 =4 97 +12 16+ 0.4 e Using the recombinant enzyme mEH or sEH, KZR-59587 was
regulatory T-cells, and blocks plasma cell numbers and Clint confirmed to be formed via mEH y )
autoantibody production. Based on promising therapeutic activity (ul/min/mg) 14+1.0 36+0.8 28.613.6 173 +.4.6 ' <zR-616 (uM) C2R-616 (M)
in animal models of rheumatoid arthritis (RA) and systemic lupus 4 Inhibiti £ KZR-616 Je hvdrolvsis in HLMs b P = e e E uman Recombinant men
erythematosus (SLE), KZR-616 is being developed for potential As shown in above Table 1, the CLint increased by 2.6 and 6 Annl I. on o e epoxide fiydrolysis In > DY '[ | R
treatment of multiple autoimmune and inflammatory diseases. folds for HLMs and MLMs, respectively, in the presence of a selective mEH inhibitor (NSPA) 1 T i e
KZR-616 currently is being evaluated in a Phaselb/2 clinical trial in NADPH comparing with that in the absence of NADPH,
patients with SLE and lupus nephritis. The aim of this study was to suggesting CYP activity may play a role in the metabolism of A B RPN
|dent|fy the maJOr enZymES InVO|VEd |n the mEtabOllsm and KZR_616, WhiCh IS not Consistent Wlth What we found in the in Inhibition of C-SO epoxide hydrolysis by NSPA in HLMs Inhibition of KZR-616 epoxide hydrolysis by NSPA in HLMs sooo{/ B B B H B 2 50007 100007
elimination of KZR-616 in humans. The information gained will Vivo studies. . o7 S S S S ; R
help to understand its pharmacokinetic (PK) variability and drug- = e
drug interaction potential. 2. To confirm the role of CYP on KZR-616 metabolism
using a pan CYP inhibitor (1-ABT) in human : Figure 5 data shows that KZR-616 did not inhibit cis-SO and trans-SO
o hydrolysis in either human, monkey LM, hepatic cytosols or with
hepatocytes. = S recombinant EHs at concentrations up to 100uM, suggesting that
A q c FosTomIPA) U KZR-616 is unlikely to cause clinically drug-drug interaction.
B o Figure 3. KZR-616 epoxide hydrolysis was inhibited by NSPA, a
selective mEH inhibitor, confirming mEH plays a significant role in KZR-
616 metablism. . . .
1) Metabolic stability of KZR-616 in liver microsomes (LMs) was * KZR-616 metabolism p.redommantl.y driven bY mEH
assessed in the presence and absence of NADPH and intrinsic * CYP450 and sEH play I|ttle/nq rolg in metabolism |
clearance (Clint) was monitored by the rate of parent 5. Inhibition of KZR-616 epoxide hydrolysis in human * Hepatocytes serve as a good in vitro system to assess the metabolic
. : 10 20 30 40 50 60 X oW @ e W 1 1hi i ihi fl f KZR-616
compound disappearance. hepatocytes by mEH inhibitor NSPA and sEH inhibitor PTOTIES © o L
2) Epoxide hydrolysis of KZR-616 by recombinant epoxide = L KZR.E1E oolierm in " TPPU  PK of KZR-616 is unlikely to be affected by co-administration of
hydrolases (EH) was conducted at pH 9.0 for microsomal EH igure L. RER- meta oli>m 'f‘ SIS LA CYP450 and sEH inhibitors/inducers
(mEH) and pH 7.5 for soluble EH (sEH). Cis-stilbene oxide (cis- As shown.m e.ab.ove Figure 1. - A - B - . C -  KZR-616 is unlikely to alter epoxide hydrolysis of other mEH and sEH
SO) and trans-stilbene oxide (trans-SO) were used as probe * Apan CYP inhibitor (1-ABT) does not affect the ellmlnatlorl PR T I S substrate drugs.
substrates for mEH and sEH, respectively. rate(k), |.nd|cat|ng that C.YPs did not play an important role in the 80 Ao
3) The kinetics of KZR-616 metabolism was studied in female and metabolism ot KZR-616 in human hepatocytes. | . | namen . [owmes
male HLMS' recombinant human mEH and human . KZR_595-87’-a dIO| form Of KZR_616’ was found 0 be the et § e ) ; 10 o 1. Wang Zhi, Fang Y, Wang Zhe, et al., (2017) In vitro metabolism of oprozomib, an oral proteasome inhibitor: role of
hepatocytes. metabolite in hepatocytes. o E eboxide hyd’rolases’and cytoch’rome.’P4505 Drug Metab Dispos 45:712-720 ’ |
4) The effect of inhibition of EH and CYP activity by KZR-616 in 3 KZR 616 o o 20 0 O\O 2. Fang Y, Wang Z. Zhang T, Teague J, and Wang Z (2015) Contribution of epoxide hydrolase and cytochrome P450
. - epoxide hydrolysis pathway stud e _
HLM and/or human hepatocytes on KZR-616 clearance was P yarolysis p y y 0 _ , o V prozomib disposition AAPS 2015-001707
. . . . S 0 0 20 40 60 ! ’ ' ’ 3. Moriseau C, Newman JW, Wheelock CE, Hill lii T, Morin D, Buckpitt AR, and Hammock BD (2008) Development of
oerformed using known inhibitors: 2'N0ny|SUIfa nyl' e e e metabolically stable inhibitors of Mammalian microsomal epoxide hydrolase. Chem Res Toxicol 21:951-957
oropionamide (NSPA), 1-trifluoromethoxypheny1-3(1- § . y
oropionylpiperidin-4-yl) urea (TPPU), and 1- [T |, :

Figure 4. The formation of KZR-59587 was significantly affected by

addition of mEH inhibitor NSPA with IC50 of 0.42 UM, but not << EE ~Z A 3

affected by sEH Inhibitor TPPU, confirming the predominant KZR- W E@E8» 1 FE sciENCES
16 ol | < via mEH hudrolyeic.

aminobenzotriazole (1-ABT), for mEH, sEH and CYP activity,
respectively. .




