ter rE~NooN

M r 0 10 > >

N oo O

R

g

°]

73

[

[UCI]1804: 24011- 200000233872

PDLs22 A%x3% g Ao
dA T Hrt

%) o] 3}



PDLs22 A% o)A 9
A3 H7)

Synthesis and evaluation of PDLs22
recombinant protein

20079 249 4«

zAd%a %Y
%) o] et 3}

o] A o

| B



PDLs22 AZ3 Tl A 9
A 2 It

o] = AT AR AH =wo ' Al

2006y 10¥ <

ZAW gL WY
2 o] et 3}

o] 7 o

) S



o0
KH

oJ

ol
Ild
H

oF

ol

i

&l
R0

KI0
W0

¢
E

E
ol

J
Ki

e

K0
o
oF

¢
E

E
ol

x
K]

2l

&
E
E
ol

Ki

2l

ol
=

[RE=!

20064

ofJ
ol

E
ol

g
Kd



ABSTIRAQGT eeeeerrersrerereeeetttttttitiiiiiiiiiiii e iii
L. A B e 1
1. /é@ ZH = 13_; Hol-x?_]j ..................................................................................... 3

1. PDLS22 AR EA] B AT i

2. PDLs22 expression constructe] #|#¥} o &+ ke
1) PDLs22 expression constuct®] A2}
2) PDLs22 recombinant protein® &+ &

3. PDLs22 Az @A H7-Western blotting

1. PDLs22 & xte] EA EA
2. 759 ¥d F2EE o8 Tl AY over-expression &<l

—_—

I\Y% %jré_ ol j_r_?_]_— ........................................................................................... 10
V' 7& % ....................................................................................................... 14
iélljr_.“_:,':d .......................................................................................................... 15



Fig. 3. Expression of PDLs22 recombinant protein using pRSET-PDLs22 (A)
and PHCEIIBNd-PDLs22 (B)

Fig. 4. Expression of PDLs22 recombinant protein using Z c¢o/f BL21(DE3)

pLysS strain

Fig. 5. Expression of PDLs22 recombinant protein according to the wvarious

incubation conditions.



ABSTRACT

Synthesis and evaluation of PDLs22

recombinant protein

Lee, Kyoung Yeon
Advisor : Prof. Park, Joo-Cheol, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Periodontal ligament (PDL) is the connective tissue located between the
tooth root and alveolar bone. In a previous study, Z2/s7” was isolated as a
PDL-specific gene by using subtractive hybridization between cultured PDL
fibroblasts and gingival fibroblasts. It was also suggested that PDLs22 plays
important roles in the development, differentiation and maintenance of
periodontal tissues. However, little is known about functional study of PDLs22
using recombinant protein in PDL fibroblast differentiation and periodontium
formation.

In this study, in order to produce the PDLs22 recombinat protein,
PDLs22-expression vector were constructed and expressed 1its protein in

various host cell and temperature conditions.

The results were as follows:

1. PDLs22 protein was not strongly expressed in the induction system

— 1l —



using pRSET-PDLs22 construct.

2. When the BL21(DE3) pLysS was used as a expression host, PDLS22
protein was strongly expressed in the induction system using

pHCEIIBNd-PDLs22 construct.

3. The PDLs22 protein was recognized at a molecular weight of 28 kDa in

Western blots.

4. Almost of the expressed PDLs22 protein was not soluble and observed like

as inclusion body.

5. The protein solubility was not improved after modification of induction time

and temperature during PDLs22 protein production.
In this study, the system for the PDLs22 protein production was
connstructed. However, the results suggest that further studies will be needed

to produce the considerable amount of PDLs22 recombinat protein, which can

use for the periodontal regeneration.

Key words: PDLs22, recombinant protein, solubility, expression, UNCL
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g Aoy AFxAqMe AT FaAdrx =31 AA PDLs22

[e3

o

(UNCL) @ d 3 A g5t ol §83 A= ofFo] AA & th

of A= AFUWHAEANAN BAE = FAA PDLs22E A5x4 AAAA

o

of H§57] AW QRO POLs2 FANE ol EFhe] FANERA WHow

A= PDLs22 @S FAste] 2 75& dvstana sl



O 23dA4s 2 W4

1. PDLs22 §-AAIe] B4 BA

0S¥ pprs2? SAA ANND S Blast searcANCBD wruld B zg

[K

19 (http://bioinformatics.biol.uoa.gr/waveTM)<S ©] €3} coding region. ©}"]

w=2Fe] G4 9 transmembrane domain & #9135

2. PDLs22 expression construct®] A& tiZA7 ¢4

1) PDLs22 expression constuct®] A=t

e

A#Fe] PDLs22 cDNAZ template® A3 & 4 Nhel 912 g7 do] A
primer (5’ ~ccatctgctagcatgttaccgagtacttc-3")9F a4 Pstl 124 @714 Fo] 4
¥ primer(5'-cttctctgeagttatttcactetgtacttatag-3')S o] &3Fo] 95Co A 1+, 60T
| Al 45%, 72Tl A 1+ ko] Ato]&& 303 HAlstE= PCR 7122 803bpY
PDLs22 coding region %2 @dHS AAH(Fig. 1A). pRSET-A vectors
template® pRSET-Pstl insertion primer(5'-gatccggctgcagacaaageccgaaag—3') %t
pRSET-Nhel insertion primer (5'-ccaccagtcatgctagecataccatg-3')S o] £3lo] &

o]
=

1B). 803bpe] coding region +AA wAI 2747bpe] pRSET-vector ©H S

o

Z7Aa0x PCRE Adste] 2747bpel pRSET-vector ©#H S At} (Fig.

rr

32

DNA ligase(Invitrogen)S ©]83}o] ligationdte] 6X His-tage] %S9
pRSET-PDLs22 constructE = 11(Fig. 1C), ©]& t©A] Ndel¥ Pstl A|g &4

2 Ads ¥  pHCEIBNd-vectorel subcloningste] pHCEIIBNd-PDLs22

constructE ¢4 st A tH(Fig. 1D).
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EcoRI (457) PDL.
, EcoRI (427) HindIll (740) 522 v
HindlIl (43) Seal 418) EcoRV (1280)  Spel (1352)
. N ‘
\:’: 1 1 1 /:x::. PCR product : 803 bp
primer 1 (Nhel primer) PDLs22 <
(1,400 bp) primer 2 (PstI primer)
B HisX6 Nhel (137)
Ndel (99) 2419 (Nhel primer)
Cldl (196)
Xbal (59) ' BamHI (203)
\ // Xho1(212)
% Sacl (213) PCR product : 2,747 bp
Bglll (216)
Pst1(224)
Pl (225) l
Cpnl (232)
PRSET-A Neol (232)
“ EcoRI (237) Ndel (99)
2,897 bp J HindIII (244) ) Xbal (59)
2418 (PstI primer) T7 promoter HisX6
&\ 1 origin - Nhel (137)
W P 4 Scal (154)
i EcoRI (163)
EcoRI (193)
HindlIII (476)
Amp C pRSET-PDLs22
X2 Pst1 (927)
X
\\ 3,563 bp /5
Y / :
\ i\ // 6XHisTag-PDLs22
\:j\ - C‘r// 1 origin
Amp B
D HCE promter
/EcoRV (219)
Nhel (4529 / Ndel (223
( ) (223) &

Nhel (261)

o A Seal 278)
/ \Z\ EcoRI (287)

828 bp of Ndel-PstI DNA fragment
+

pHCEIIB(Ndel version)

EcoRI (317)

N\
\\‘ HindIII (600)
PHCEIIBN-PDLS22 - 6XHisTag-PDLs22
Pst1 (1051)
Pay
') |/ \Sph1(1057)
\\\\ 4,535 bp /. HindllI (1059)
\\ © mBT1T2
Amp

-

Fig. 1. Cloning strategy of PDLs22 gene into expression vectors. (A) The

PDLs22 Open Reading Frame and restriction map. (B) pRSET-A vector. (C)
pRSET-PDLs22 construct. (D) PHCEIIBNd-PDLs22 construct

2) PDLs22 recombinant protein®] o &+ =&
pRSET-PDLs22 construct®t pHCEIIBNd-PDLs22 constructE tdro] &
AAgsto] AR A AL single colonyE 33 & £AR AAuAE
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A== Western blottingS o] €3to] HESY
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Fig. 2. Incubation procedure for the large scale preparation

PDLs229] 2dlol= £ co/i JMS3 strain, JM109 strain, XL1-blue strain,
Codon plus strain ¥ BL21(DE3) pLysS strain 59 t}dt |3+ T 2E7} o
SE Ao =3 HAHY wSFxzAdE AASH7] Hste] A H2¥E 16, 23, 30 2

3TCAA 2H7h whE Al s g

3. PDLs22 AZzE 9 A9l 7} Western blotting

pRSET-PDLs22 construct®} pHCEIIBNd-PDLs22 construct’} & 2 A 3Hd o
FdE JFT LB vl A S 3, 20, 24A1%F vl §- 47T, 12,000rpmoll A 20& 7+ €
Fob AAANA HAESE 1, FAE high salt lysis buffer(20mM HEPES,
pH 7.9, 420mM NaCl, 25% Glycerol, 1.5mM MgCl,, 02mM EDTA, 0.5mM
PMSF, 05 mM DTT)E #H7bstal & FFA7 D5 HolA 2023 wk3A120 F,

storage buffer (20mM HEPES, pH 7.9, 100mM NaCl, 20% Glycerol, 0.2mM
EDTA, 0.56mM PMSF)E #H7Fsto] 14000rpmell A 20+7F A4l 2 3+ %

fis



Z9 awd e 10-20% polyacrylamide gelS AF&3lo] SDS PAGEES 433

0

2, o] & t}A] nitrocellulose membrane(Amersham Biosciences, UK)2. 2 100v 1
Al ZFell A A transferst 9 th. Membranes 5% skim milk®2 2 -2 A 1AZF &<
A2 g &, polyclonal 1xF3A (His—tag)E 1:10002] H] &= 4Tl A 3FE% A g
3ttt 2x8 A 2 goat—anti rabbit IgG(Santa Cruz Biotech, USA)E A} 3} o]

Ao 1A FoF AH2d & ECL detection Kit(Amersham Biosciences, UK)

S AF83te] His-Tag @9 2dS gQlst .
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1. PDLs22 &A@z E4 EA

PDLs 22 fF4dA= 259 oln|w=2to 2 FAFESN T Ex# 28 kDal =
FALPg o AEA A Az UNCL (uncoordinated-like) ¥ =&} Sit}. .

PDLs22 @& ol = 570 9] transmembrane domain(amino acid residue 82-111,
113-136, 159-187, 189-211, 213-246)¢] <= A &} % t}.

2. 759 2@ FRES o8 NFFANAY over-expression &<l

pRSET-PDLs22 constructZ o] €3 PDLs22 ©@ula o] uke & 3A)7F v of %9

extract®} soluble extractoll Al =% 30kDa s}Hlol A 225 %Q(Fig 3A).
pHCEIIBNd-PDLs22 construct® ©]-83% PDLs22 ©rul @ o] vtd 2 £ co/f JM83
strin, JM109 strin, XL1-blue strain, Codon plus strain % BL21 (DE3) pLysS
strain 59 thokd AT TAEES o] 83 Ao A Codon plus strain(Fig. 3B)
7} BL21 (DE3) pLysS strain(Fig. 4)& o] &3to] A A3olAl &=t
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Fig. 3 Expression of PDLs22 recombinant protein using pRSET-PDLs22 (A)
and PHCEIIBNd-PDLs22 (B).
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Fig. 4 Expression of PDLs22 recombinant protein using Z co/f BL21(DE3)

pLysS strain.
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Lane
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Fig. 5. Expression of PDLs22 recombinant protein according to the wvarious
incubation conditions. (A) Incubation at 30C and 37C. (B) Incubation at 16T

and 237C.
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