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Abstract

The phospholipase C (PLC) hydrolyzes the polar head groups such as phosphocholine or
phosphoethanolamine residues esterified at the sn-3 position of ﬁhospholipids. Pichia pastoris
can utilize methanol as a carbon source and produce recombinant proteins under the control of
the strong, tightly-regulated alcohol oxidase (AOX) promoter. In  this study, we developed
recombinant P. pastoris system for the high productivity of PLC and analyzed PLC activity.

A&

Phospholipase C (PLO)E A& A, AEH7A, 34F, oobF T %ol ol-&H&
phospholipid®] 7}5-%82 %218} diacylglycerol (DAG)F} phosphate monoesterS AbZ
F= #22 mammalian PLCS} §ASH A< 3l7] Wio] olo] thigh F8F a2
Bale] molzm gioh HT vAEEZRE PojAE PLCE A, ofdSelY s
24 7] oatel Az, B olAdAH o F4F (enantiomerically pure) DAGSY] A
A S5 o gz A WHSo] ALEE T QlojA] ARdHoR I F8A40l HH T
7}5ba itk oleld PLCE uizo Aldele AL 71dsha PLC Aide B
UEasl7] 9sixs PLCY 4TS AFs) BAse o] e 230

2 oTo| A= Bacillus cereus ATCC10987¢1A ¥2]¥ PLC #%A& pPICZa Col
ArQ)ale] ek 248k &AQ Pichia pastoris GS115, X-33, KMTIHe| =]1gC2H
extracellular PLCE AAvalgdth 3l B cereus®: P. pastoriso| Al AJ4HE extracellular
PLCO] S48 o7} 27 (&%, pH, glycerol A7EF)ellA &3 E kT

As 2 i
1. 5 9 HjA
B Ao AlRE £FE B cereus 3187} P. pastoris GS115 (His, Mut"), X-33
Mut)), KM7IH (Muf,, Arg)ol3, Azg oild Bdg 943 vector2= pPICZa €
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(Invitrogen, Zeocin™)& A3} T}

FA ko M= LB (1% tryptone, 1% NaCl, 0.5% yeast extract)¥}] 2], BMGY & BMMY
(1% yeast extract, 2% peptone, 100 mM potassium phosphate (pH 6.0), 1.34% YNB, 4 x
10°% biotin, 1% glycerol or 0.5% methanol, 100 pgmL zeocin)#i=] —18]3, BMGH &
BMMH (100 mM potassium phosphate (pH 6.0), 1.34% YNB, 4 x 10°% biotin, 1% glycerol
or 0.5% methanol, 0.004% histidine, 100 yg/mL zeocin)¥] 2| & ALt}

2. AF&3} Plasmid

B. cereus ATCC109870]4 #&]® PLC %4} (from Prof. Mary F. Roberts, Boston
college)E methanol-& ©]8-3}o] extracellular recombinant protein®] &L HFEdl=
AOX 1 promoters A|'d pPICZa Coll 4¢3l pPICZa C/PLCE A =3ldth

3. Hj oy

TSN e ¢4 YE BAE 7S B cereuss LB wX|)A] P pastoris=
YPD (1% yeast extract, 2% peptone, 2% dextrose, 100 yg/mL zeocin) HJj Z|ol|A] 12A]7}0]
kst 432 F, 2w Aol 1%9] S-S HEs
B wjekoll M B cereus 318% LB iR E AR&3le] ZEMoFr] (250 mL g7 37
C, 180 rpm, working volume 100 mL)ol|A w3} ¥ 11, Pichia pastoris GS115, X-33,
KM71H+= BMGY H} =9} BMGH ®] A& Al&3}a] 18 A7 AE (ODgw = 2~6) vk
g & gl S dada] (d2, 3000 x g 5 mindle] E& cellE BMMY iz s}
BMMH Hj 2]l ODew = 1°] E=5 FFsta ZIgulekr] (500 mL Z&g47], 30 C,
180 rpm, working volume 100 mL)oj| A ujj 93} o).

Ry

AJAFEl extracellular PLCE- A &8}7] 98] A S. Kurioka®] p-Nitrophenylphosphoryl-
choline (p-NPPC)-& ©]-83} spectrophotometric assay S H& &} AL§3%T}h. p-NPPCE
PLCo] 2]3} p-nitrophenol® phosphorylcholin® 2  H&j==o] o uf A=
p-nitrophenol©] A¥Hg-S LtERTE ol2igt WS o] 83} PLC solution 90 pf9}
100 mM p-NPPC 10 ¢ (100 mM Borax buffer, pH 7.5)2 £33} & microplate reader
(Wallac 1420 VICTOR?)Z 405 nmoi| 4] PLC activity2 23 35}t).

'

A3 o

1. P. pastoris2 F-E{2] extracellular PLC A4+
g7 E o] 83td A2Y DN EE WA= P pastorisE v F5HHA] methanol
induction & 1243t ZFAC 2 S AEE EFFEAZ 600mmol A 45 dF
o] ARAETE AWET 4o Ao & F¢E vHe pH: SAHI}AG =3, ¢
A#e] (13000 pm, 5 min, 4 CT)3te] FojW A5 A o] EA|StE extracellular PLC
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g Al g3 4PEEey] BAE AHRgith

2. pH ¥3}o] w2 PLC &4 w3}

HhS pHol| M2 FA FAIEE AWy 9sia GASHe] o] &5+ Borax
buffere] pHE 4914 9747 05 1A 22 WHAA PLC BHAEE Ao Rt

3. 2% wisle] w2 PLC ¥4 HE}

S 2% o) WE FAo FHATE AHBI] YAl B cereus$t P. pastorisol A
AA3E extracellular PLCE 30 ColA 70 T7IA 5 C 222 747he] LEoA 24
7}_;&‘ H}O ,\} %}M;HEE_ /\LJ_%E_O}D}.

4. Glycerol 7)ol w2 PLC &4 w3}

B. cereus$} P. pastoris®l ]3] AAE extracellular PLCE Yol 0% 20%7t4] 5%
A E glycerole H7FsH] 4, 37, 60 TollAd 5AIZF B 4HeA1Z F WAR T 12
AT Eae] BAREE AHEYT,

e

B agdis addoz Fadel vz /KL Qe PLCY BiF A4E Sl
A B. cereus ATCC10987o) 4] B2l PLC A} pPICZa Coll AU P pastoris
systemS 7)'@3}ed extracellular PLCE AA+3t9dch &3, o2 270X B cereus9t P.
pastoriso| A AJAHE extracellular PLCS] BAHEE 24 sle] EAS Atujn gl

A
B a7 20018 $EASAT TATEATHA20015-307-012) Ae] )5}l
FaHgon ol A=Yk
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