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Abstract of Thesis

Lipase (EC 3.1.1.3) is defined as a carboxylesterase that catalyzes the hydrolysis of long-chain
triglycerides. True lipase displays interfacial activation, in which lipase activity is significantly enhanced upon
contact with micellar substrate. Lipase is a member of the serine hydrolase family that shares the same catalytic
triad of Ser-His-Asp. It is widely present in various organisms from prokaryotes to eukaryotes. These lipases
usually have a lid structure that controls the access of substrate to the active site. Pseudomonas. sp MIS38
lipase (PML) is a family 1.3 lipase with a unique two-lid structure and undergoes interfacial activation. Another
unique property of PML is the presence of a catalytically essential calcium ion .(Cal) that is required to anchor
lid1 to the open position. To examine whether the enzymatic properties of PML are altered by lid engineering,
PML derivatives lacking 1id2 (AL2-PML) or having mutations at the Cal site were constructed and
characterized. We show that AL2-PML does not undergo interfacial activation and exhibits higher esterase and
lower lipase activities than PML. Comparison of the tertiary models of AL2-PML in closed and open
conformations, which have been optimized by MD simulation with the crystal structures of PML, suggests that
hydrophobic surface area provided by 1lid1 and lid2 in an open conformation is considerably decreased by the
deletion of 1lid2. We propose that hydrophobic surface area provided by these lids is necessary to held the
micellar substrates firmly to the active site and therefore lid2 is required for interfacial activation of PML. Thus,
by deletion of lid2, we have successfully converted PML to an esterase-like enzyme. We also show that
D153R-PML exhibits activity in a calcium-independent manner. Lid1l of D153R-PML opens even in the absence
of calcium ions due to electrostatic attraction between Argl53 and Aspl57. Thus, we succeeded to construct a

PML derivative that exhibits activity in a calcium-independent manner by the single mutation at lid1.
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AT, BRANE (Pseudomonas) MIS38 ff3f: Family I U #8—+¥ (PML) D& /37 THHIFIE (1id engineering)
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Do WLG (RN Tk, £V S—E0ME, L. S8 YRR oV, Panily 1.3 ) S—F 0
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NETOPEZZELHH &L HIC. AFEDBME ERERSTNB, Fapily 1.3 ) A—PiZRiEmE) A—Fo
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AA K Ld AT 2 HERHDINETHD, T 2N T, 1id2 2RESE7 PIL T MR L, ZoEme
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RIZE O ML D= AT 7 —EREMERI LAEEL, S0 LIEIL ORI £ 2B (BRI b2 2R
HOT, IOEMEBL LAZ AT I—FE LTHK Z 22U 5Z LTV, 5 3 50, 1dl ILFFET 3 Aspl5s
& Aspl57 ENEN Ala, Arg, Lys (IZIMR L7 PML ZE0ME R S IRIGC L, FOMEMESLEEMAIMTT2 2 LItk .,
INDOENED 55 Aspl53 & Arg iZ MR L/ W R DISSR-PML 7S ASIEM R RT 2 L, S oI LYY
DA FAAEFLRNZ EEHLMIZ LTS, Aspls3 & Asplb7 1 lidl AP L TWB & FIEEWCHERL TEEL
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Rk IO ORIEMZIERORESREC B0 1id] RV SR RFFTE 20, LA, DI53R-P. 1233
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engineering DAMITOVTHETH & & bit, SEDBRIZOVTHRRTNS,
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