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Background: Phospholipase C-4 (PLC-B4) is known to be one of the most important signal transducing molecules; however, its
biophysical and chemical characteristics are not well known due to the difficulty in purifying PLC-4 from bovine retina. In the pres-
ent study, we used the baculovirus expression system in order to express and purify large amounts of PLC-B4. With this system, we
also tried to produce chimeric PLC-33/34 and PLC-34/33 protein in order to study the structure-activity relationship between N ter-
minal and C terminal portion of PLC-f3s.

Methods: I cloned PLC-f4 to the baculovirus expression system by the polymerase chain reaction method and infected the PLC-34
to Sf9 cells. I purified recombinant PLC-B4 proteins using sequential high performnance liquid chromatography (HPLC) by using
the TSK phenyl-5PW column and the TSK heparin-5PW column. With this similar method, I was able to express chimeric PLC-$3/
4 and PLC-B4/[33 proteins.

Results: With the two step HPLC, I was able to purify PLC-B4 by 30-fold; this purified PLC-B4 contained PLC activity. I also ex-
pressed chimeric PLC-83/f4 and PLC-f4/3 using the baculovirus system, and their expression was confirmed by the immunoblot
method. However, chimeric PLC-$4/[33 did not show PLC activity, while chimeric PLC-$3/p4 retained its PLC-activity.

Conclusion: Expression of chimeric PLC-p4 using the baculovirus system was an efficient method to obtain a large amount of pro-
tein. Moreover, this expression and purification method would be useful in studying the physical and chemical characteristics of
this protein. In my study using chimeric PLC-f3 protein by swapping the N terminal and C terminal portions of PLC-B3 and 4, chi-
meric protein lost its activity completely in PLC-$4/B3 chimera. This result suggested a minute change in the tertiary structure of the
protein, which may significantly affect its function. (Endocrinol Metab 27:282-288, 2012)
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PLC-B3 : SRYLGGEENGILPL
PLC-B4 : CRYLMSDENAPVFL
PLC-B3/B4 : SRYLGGEENAPVFL
PLC-B4/B3 : CRYLMSDENGILPL

Fig. 1. Sequences of chimeric phospholipase C (PLC)-B3/p4 and PLC-B4/B3.
Each alphabet letter represents single amino acid. Underlined letters mean
swapped amino acids between PLC-B3 and PLC-B4.
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raacetic acid [EGTA], 1 mM dithiothreitol, 1 mM phenylmethylsul-
fonyl fluoride [PMSF], 5 ng/mL leupeptin, 5 ug/mL aprotinin)& g
1 sonicator® 1027} 338] EAAFATE o714 5 ulE #Hs}o] PLC
A& STk 5 miake] 2] Aol 150 pLe 71380 mM
Hepes, pH 7.0, 20,000 cpm®] *H-PI, 300 uM cold PI, 1 mM free
Ca®, 2 mM EGTA, 1 mg/mL sodium deoxycholate)d} 45 L] =&
Aot F 1k o2 200 pLE STk BHe-2 37°CollA] 10427t 531
1 stop solution (chloroform:methanol:conc-HCI, 100:100:1)-& 1 mL
go] Hh-3-5 ZXAATE ¢]7]9] second stop solution (1 M HCI,
5 mM EGTA) 0.3 mL o] 2 4l0}& & 3000 rpmof|A] 5871 4]
skl Ywd] & HheEol & SO0 U o] & 89
221 Y& A 500 plE F3ke] counting vialo]] ¥al 3719 10 mL
9] counting solution ¥ 187+ B 7H-2-E|(Hewlet-Packard)Z 1
A eSSkl
6) PLC—B42| M|

PLC-B4] Al ool W2l o] §3teich aoksha Ml
M|3EE 40 mLe] phosphate-buffered saline® 2+ &0} 3 2,000 g
o7 5@ Alddfstar o] S gk ¥l o] RHESto] Al2E 2 A

& 330 mLe] F4f &N (homogenation buffer) (20 mM Hepes

pH 7.0, 1 mM PMSF, 1 mM EGTA, 1 mM dithiothreitol, 5 ng/mL
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leupeptin, 5 pg/mL aprotinin, 1 x calpain inhibitor I, 1 x calpain
inhibitor IDS Y2 & sonicators AF&-so] A 25 Es)3itt 4
S8 e AF $712 ALgato] 2027 BT 3027 B8] 4]
She W= 453 HHEsto] Al2E F-5 & of7]o KCl 671 g= 4
] 2% KCl =7} 3 MO| H=5 3I3{T) oZE W 54t 4°CollA
rocker& AHg5}o] Al Aloja=o] A|szufo 2R E chifo] fejF
=5 523,000 goll A 6087 Ape]sto] 45l Fstal o]
£ THA] 100,000 gofl Al 3027 ApEelsto] A5 F3HAt

PLC-B3E 12} AARE 3 PLC A E S4S oto] G 2 &
N 371 15 mDE Hof T AS A7t - o]7]0] 15 mLE] hepa-
rin column-§ H& ¢FZ=M(equilibration buffer) (20 mM Hepes pH
7.0, 1 mM EGTA) 15 mL-& €] centriprep 1002 AF-8-5}07 10,000 g
oA ilEelste] oF 6 mLE 55 o}7]o]] ThA] 24 mL| heparin
column®] HE FME W1 ThA] 6 mLE F53}3L of7]of 4 mLe)
heparin column$- Hg 58-S Hof 10 mLE THE]It) TSKgel
heparin-SPW column (75 x 75 mm)-& ©]-8-5}0] 22} Ao A= 15
A RS 1 mLe) FH 5 2 plAE FI5ke] PLC B/ 57 shSitk

7) Sodium dodecy! sulfate—polyacrylamide gel electrophoresis
(SDS-PAGE) & HHER
AZE ot H DS P T HIEES Sisie] 20 pg
A0 Thl LS 6%2] SDS-polyacrylamide gelof| A Z17] &
O]% gelof A Ee2]H Tl A-S nitrocellulose membraneo]]
PLC-839] N ekl ¢ Wikt 3.0 prc-p4o] N wohite} ¢ ek
sof digt FAE 13} FA= AgslaL dEiRsasrt 4
S goat anti-rabbit IgG antibodyE 22} FA| 2 AFE-3}0] PLC-B3,
50 PLC-B4 THIlS BHOISITE

Activity (arbitrary unit)

Protein concentration (arbitrary unit)

Fraction No.

Fig. 2. Purification of phospholipase C (PLC)-p4 on TSK phenyl-5PW column.
Solid line shows the absorbance at 280 nm which represents the concentration
of the eluted protein. Open circles represent the activity of PLC-B3 as cpm, and
the dotted line shows the KCI gradient.
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2] A PLC-B3 W 4 Thala o] WMol E S Atk
PLC-83/B4 7]v2ko] 79 PLC-B39] N whehie] Tt wA|}
PLC-B49] C Tekiio] that o] g ate] Hio] Uehitirig
47, D), PLC-B4/B3 7Iv]2o] 9= PLC-B40] N gl hat

X

a9} PLC-B39] C Wekiiol] tigt 3ol whgalo] A heh)
of 71wz} ko] wralo] Hehe-& oF 4= QirFig 4B, ). 13
U pLce] SRS Z459e ) PLCB/B4 FHRbe PLCe] 3
o] Lort PLC-64/83 FIMlete PLC BHES A3 e

s

L
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Fig. 3. Purification of phospholipase C (PLC)}-p4 on TSK heparin-5PW column.
Solid line shows the absorbance at 280 nm which represents the concentration
of the eluted protein. Open circles represent the activity of PLC-B3 as cpm, and
the dotted line shows the NaCl gradient.
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Fig. 4. Immunoblot of chimeric phospholipase C (PLC)-B3/B4 and PLC-B4/B3
with antibodies against C terminal of PLC-B3, B4, N terminal of PLC-B3 or B4.
Sf9 cells infected with recombinant chimeric PLC-B3/B4 or PLC-B4/B3 were
disrupted with sonicator, and 20 pg protein of each homogenate was separated
on 6% sodium dodecy! sulfate-polyacrylamide gel. (A) Panel A was probed with
antibodies against N terminal PLC-33. (B) Panel B was probed with antibodies
against C terminal PLC-B3. (C) Panel C was probed with antibodies against N
terminal PLC-B4. (D) Panel D was probed with antibodies against C terminal
PLC-B4. The molecular weight of chimeric PLC-B3/p4 is lower than chimeric
PLC-B4/B3, and its cognate bands were revealed by antibodies against N ter-
minal PLC-B3 and antibodies against C terminal PLC-B4 (A, D). Chimeric PLC-B4/
(33 bands were revealed by antibodies against C terminal PLC-33 and antibod-
ies against N terminal PLC-p4 (B, C).
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2t} PLC-S7} 7V 7hdskar
T FHEFoz 7 c Uy £
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