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Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:31-41)

A MOLECULAR BIOLOGICAL STUDY ON THE EXPRESSION PATTERN AND FUNCTIONAL PROTEIN
STRUCTURES OF PROLINE-RICH PROTEINS IN HUMAN SALIVARY GLANDS

Jae-Yong Joo, Suk-Keun Lee*, Young-Wook Park
Department of Oral & Maxillofacial Surgery, Department of Oral Pathology*,
College of Dentistry, Kangnung National University

Proline-rich proteins (PRPs) are major components of human saliva. In order to know the biological roles of PRPs, we explored the
expression pattern and functional protein structures of PRPs by the immunohistochemical and various molecular biological methods.
Polyclonal antibody against human gPRP was generated from rabbit by the injection of oral exfoliated cells specially treated by urea
and SDS buffer.

The PRPs began to be expressed both in the acinar cells and ductal cells from the EIDS (Early Intermediate Developmental Stage) of
fetal salivary glands and became intense in the salivary epithelium in the LDS (Late Developmental Stage) and adult salivary glands.
The polyclonal antibody against the gPRP showed the cross-reactivity with aPRP and bPRP, these results were relevant to the high
homology among subtypes of PRP. However, the simulated protein structures of PRPs showed the characteristic repetitive whorling
domains except the N-terminal signal peptide. The whorling domains were also contained the multiple amino acids of glutamine and
glycine, which may provide the receptor binding or cross-linking sites of PRPs.

Key words : Proline-rich protein (PRP), Salivary gland, Subtracted cDNA library

I. M = basic PRPZ £/ =™, o]5o| T3} (glycosylation)¥ glycosylated
PRP7} 91t} (¢] 3} aPRP, bPRP, gPRP). aPRP+= -2} 2ko] 16kDa W
9]e]m, bPRP= 20kDa W €], gPRP+= 40kDa W] &9l Ao 2 &

A Q1O.R, 0|54 Ehjol A Eu|sE Tl HolA] BPRP} of

Proling-rich protein (©]3} PRP)-S A}eko] Bl Mol A HH] 5=
el g o] T FAYAEOZA AL o)A Bl ol Al FH]H

L gl o) o 002 A8l 1 QATHA. 196530 Algke] Elole]  30%, bPRP7L oF 23%, PRP7H o 17T0E A @k W] 9}

H A $0.2 PRPE BASITY, 1971K 0] Abgke] el 4 PRP TR, %7]9] ofe] A8t5o] o8 o1 o) X aPRPE S shalE &
2 w5RAT ¥ 154 )50 0F e A7k Aol @A (gene loc)7} 177, bPRPS} PRPE: B skl 44k}
ST, PRPE ofnlie it 24o] w9 S A, proline(5~  7F 121 B AL PRPA} 0 Bala hoke 444w

42%), glycine(16~22%), glutamic acid/glutamine(15~28%)o] %% 2 23 PAS Hol= Ao g Byt Eou, H L= DNA
o}ﬂl EA ek wH, kol sulfur7] & Hr ke obr| At £ ol &% AFEFH PRPE &5 stste AR} 67 ko] &

o uj$ TR, AR 0% 0] 4] PRP7} ALkl Efellof A Agehe FFo] IR E AL lrpen. A A 12p1329] EA) o=
tﬂlﬂi’iﬁ@, A71954 3 sheha 50l we} acidic PRPS} PRP 2 72= A dtaso E/ol wat A7 Hae ME (PRH)
Bst N13 (PRB)S.Z whz & 9lid], o] 52 thA] PRHL} PRH2,
PRB1} PRB2, PRB3, PRB4Z 1}¥ o] 21 tHe®, aPRP+ B}l o] Z+

oo $
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et & bk TR Aol o T3S wisfshe Ao E B
A i, AW T Al v Fos 4TS 3t
T ALE F5HHY, oo U3 A3 TR #EA 2
& A NZL IHE AN & A2 7Y s

B A7 M= PRPE AFst=l 9lojA D421 PRP A &
TAYESH o g A, A 37 2 491 B
o ZH A 9] PRPE LAY HFIR O, 754 T
T2 7F ol AfolF 3 AV T2 9H Y] A EH
W 07 A 8ke] Efu] o] PRP] Soldt 7] 5 A3t

I. ARz 3 gk
1. Atzte| ofstM =ZFloflA subtracted cDNA library
=

3 71A 5] HPGIA TS0 R FhE Sajo A AE ZH
A A HE8 et 24 oF g Tl wabs GTC (40
M Guanidinium Thiocyanate, 0.1 M Tris-HCI (pH 7.5), 1% g-mercap-
toethanol) &< o] Y3 #28}A171 5 Phenol-Chloroform-lsoamyl
alcohol (25: 24 : 1) ¥ 0 2 RNAS Atz o= 2e3gth 1
2] 22 Cecium chloride-EDTA £-<} (96.0g CeCl. in 100ml DEPC
water, 0.01 M EDTA (pH 7.5))2 ©]-&-¢ 24l &8 Wi o= 23}
Ao Z 5% RNAS Aol olgA &-& total RNAC A
Oligotex (Qiagen, CA, USA)E o] &3] A mRNAZ Z&3&th &
4 E215 mRNA 5ugS o]8-3Fed, MMLV reverse transcriptase
(Stratagene, CA, USA)Z 2] 7} (single strand) cDNAE THE$ 0.1
Zo]o] RNase H (1.5U/ 4 )2} DNA polymerase 1 (9.0U/ )2 o] &
84} o] 7}t (second strand) cDNAZS A 2sl it 39 o s}l
o A A& cDNAZ subtractiond}7] $Jafl Abghe] BAFZ ol Abul A
¥ E 593} (immortalized)A] 71 RHEK A 255 Z53] vjj oFa A

& WU O E MRNAS FE613L 0|57t cDNAE A 4hsk it
RHEK A 3 =2] cDNA<] Klenow (NewEngland Biolabs, 212L,
Hertfordshire, UK) & 4 & o]£-3)| A dUTP-digoxigenin<- #-2kA] 71
DNA probeE A 2kgk & Abg9] ofshad ol 4] A& cDNASH kg
A A B3-S (hybridization)A] Z tF. 18] 22 biotine] o] &
anti-digoxigenin <}z (Roche Molecular Biochemical, Germany) =
HH-S-A17] Zoof ZHE (magnetic particle)o] £o] 1+ streptoavidin
(Roche Molecular Biochemical, Germany) 2.2 B34 & A A7
%o magnetic chamber W ol| /] RHEK A 3 2] DNA probeol] 1.3}
ZA3E cDNAZ Al AT oA d2 o]F 71 cDNAY] <
££ pfu DNA polymerase (25U/u)E ©]£3) bluntingA] 7 ©.w
EcoR1 adaptorE &9 3 EcoR1 adaptor £-$]= T4 polynucleotide
kinase® ¢14+s} A)7] 3, ThA] cDNAS Xholl & digest] 7 Tt
(Stratagene, CA, USA). ©] cDNA+= T4 DNA ligase (4U/ il ) S o] £-3)
A Uni-ZAP XR vectorol] ligationA] A A Hoi¥ 2™ vectore=
packaging extract (Stratagen, CA, USA)ol| packaging] # 4 Lambda
phage®] 54] XL1-Blue MRF A xo] ZFAAAA gl 3
(agar plate)ol] A plaque2] 23S &2l %
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2. 224 (cloning) ¥ A7IMEEAM (sequencing)

91¢] Wy 0 2 Abghe] of s ol X FE| o] 2l subtracted cDNA
libraryol A S 25 7] 9]5}e], SOLR straine] A 3 2} Exassist
helper phage?] =& © 2 in vivo mass excisionS 43§ 3} $1t}. o]
o X-Gal (Sigma, SL, USA) 1E-3-of] eJalj A] o}eha] @A nh-3-3- Ko
© FEYe W, S-S0l gle A F2YE FEA
ampicillin-LB broth (10g tryptone, 5g yeast extract, 5g NaCl, Iml IN
NaOH, in 1/ H.0, 100ug/nl ampicillin)ol] wj o3}tk =53] uj
k%l Al -2 resin bead (Promega, WI, USA)E o]-&3 4 cDNAZS
Eotete SYAVEE FEetA N, 722t tigh THa A A
1S (polymerase chain reaction; PCR)S ]3] &} 31tk PCR WHe-&
241 1% agarose gelo] H7]gF 3t MEE ERlgh $ H7]A
g5 B4tk 971492 ALF-express (Phamacia Biotech, CA,
USA)9] A} A71ME #4718 ARSI A 24 A714E 4
< AldEtA e 9714 4 A= NCBI (National Center for
Biotechnology Information)¢] BLAST A4} 2 1#S Edte] &
Ad A E S o, AR A o A PRPE] IR €4l
H Z 22 RNAinsitu hybridizationg A 8) 3}7] 9138l B33t
=3

3. RNA in situ hybridization

Avet e A7) Bbel A 2o th 8 inssitu hybridizationS: 9] 3}
AparE ejole] Bl A 27 & 4% 4] paraformaldehydest] 74
A7) & RNase protection® #HE o 2 sty B82S A zstgl o
o, 4m A Y v AH-E A (silane; Muto-glass, Japan) .=
A E 2 o]t Baste] B Asglth RNA in situ
hybridizationol] A}4-%]+= RNA probeE A 2Hsl7] €3}, in vitro
transcription W3- AIZ =], 478 FEE tiste] 1349
DNA template, 241 ] 10 X transcription buffer, 1,1 ] RNase inhibitor
(Fermentas, MD, USA), 24 ¢] DIG RNA labeling mixture (Roche
Molecular Biochemical, Germany), 2,1 2] T3 X+ T7 RNA poly-
merase (Fermentas, MD, USA)E &3§}3lo 37°C ol A 2A17F <t 1k
S A171 = formamide &9 204 £ A 7}8ked -20C o) B35S
RNA probe®] 4§22 €<13}7] 9]3te] B e vhg& Foll Al 21
< 1% agarose gelof] 71 F st =S 2AM § tha 3t 22
1 © 2 RNA inssitu hybridizationg- A 3] & 9 tho.
1) she}al A7 Seho] =2 xyleneo] A 1584 23] Yo} shzal
< Al A g

2) 100% ethanolol] A £-& 90, 80, 70% ethanol7}2] 552 =3} 4]
71 5 DEPC (diethylpyrocarbonate; Sigma, SL, USA)Z = 2] 3t
PBS (phosphate beffered saling)&- o of) 537} W=t}

3) 4% paraformaldehyde &4 © 2 AF2-ol A 1087 A 14 S
E=E

4) Proteinase K &9 (0.01ug/ ) O 2 AH-&-oll 4} 2057+ 8h-S-A]
At}

5) 02N HCl &ol o0 2 ArLojl A 1082 7F BH& A A WA A alka-
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line phosphatase S & &4 3} 4] 71 T}

6) DEPCE A 2] 3} PBS & © 7 524 23] 3}3lt}.

7) 0.IM TEA (triethanolamine; Sigma, SL, USA) &8 ofl 4] 10%-7}
A4 5k

8) 0.25% acetic acid7} Z 3+ 0.IM TEA £ 0 2 AF-2-0f A 102
79k A 71,

9) DEPC *] 2] ¥ PBSZ 5%-4 23] = 3}3lt}.

10)50C = o €% 1004 2] hybridization £ 9¢l] 44 9] DIG
labeled RNA probeE 3 7tst & Hwd9lof 7] 27} A 71A] &
T E gojrmd & Hybrislip®(PGC, MD, USA) © 2 § 77 55C
Hl F 710l A 14~16A1 7k -k v F oot

11) v o710 A 7l Zof] 2X SSC (0.3M sodium chloride, 0.03M
sodium citrate)-50% formamide £ -2 A}-8-3}of 50°C 430
A 1087k w2171 & Hybrislip®< A 7 8} 22 thA] 2X SSC-
50% formamide &4 © 2 50C %o A 2087 #H3-A17]
o}.

12) DIG 1 (0.1M Tris, 0.15M NaCl)-&- < of] -2 $ 37C $=Z 0| A
1087 1A 0,

13) DIG 2 (0.1M Tris, 0.15M NaCl, 2% blocking) &<l o) @& & 21
SOA 12417k F<F vk A 71T

14) anti-DIG antibody (1 : 1,000 dilution in DIG 1 solution; Roche
Molecular Biochemical, Germany) 2 Aol A 2A]7F WF--A]
7tk

15) DIG 1 &9 0 & 1A]7H4) 43] A ¥ gt}

16) DIG 3 (0.IM Tris-HCl, 0.IM NaCl)-&-}¢j] BCIP (5-bromo-4-
chloro-3-indolyl phosphate; Roche Molecular Biochemical,
Germany)<} NBT (nitroblue tetrazolium salt; Kirkegaard &
Perry Lab, SF17, MA, USA), 2M MgCLE 4]0} AF-L-o] A 205
ol @A gy,

1) dao] ¥37kE Ar)40 2 44 #2353 DIG 4
(10mM Tris-HCI, ImM EDTA)£-} © 2 10+ 7+ 4| 2] 3ttt

18) Glycerol gel (DAKO, 106-1, CA, USA)Z 5-3j gt t}.

In situ hybridizationol| 4 @& ® kA1 wk-2-2] A3}t Image Pro-
4.0 (Media Cybernetics, MA, USA) <] Image analyzer 3442 & &
sto] A WSol AES BASAT, AR B4 Bl 27
HH S g ol whe} EIDS (early intermediate developmental stage;
Al 18~245), LIDS (late intermediate developmental stage; A1
25~325), LDS (late developmental stage; 941 33~4052)2] Al 2
E TRt d e AR, B U ERE Al
M 23 dHAE s 8-S Alste] B 7] EF
o,l'J/\ﬁ Z A 7] H]‘V HA%g}gj\

RIS T |

4. PRPol| CHet etA|e] M=t 50| (specificity) S

oA oAl 4l E 2 stod

g AT E TS AR O el o1 719 PBS 10mLs
A7F8la 221 Al E1k2)7]1¢l Vibracell®(Sonics & Materials Inc.
CT, USA)oll A 102 B = A E]sted Al xutg g gh § 22 27
o| A YA ET]5te] PBSE A A 8$3th SDS (sodium dodecyl sul-
fate) lysis buffer 10mL=} 8M urea (pH 8.0) 10mLE ¥ 7 S5l 1
79 5 tESAE, WY 2 20N QARdT A
AAe AAG F GA4L LB Tk AFH 02 e 49
ol A 3mLE %3} Freund s incomplete adjuvant (Life technolo-
gies inc, NY, USA) 3mL3} &3talo] A5 oF 3keo] A73 71 E
15mLA o] 1253 7402 43]¢] AA FAMSHL ketamine
chloride (Keiran®, &+=-8-1to] EA|9H)S 10mg/kgR 2§ FALSH
T A A A G A F AT A F g A& 4C, 15,000 RPM
o A 587 AR ste] B ARS Relshdl F 0.02% sodi
um azideZ H7}ste] thE2 (polyclonal) 34412 A #Hatsit). o]
2A| Al 2tE A S o] &5l PRP| tht o] A& Felst] §
3 st AES s, ¢4 T8 A 5 A A
of o] &3k F §Holl PAS Gzt A A A E o] &atod
Az 88 G Alataet 3k 7ke Qe ge
A ZEZHEE A ZE ZE (cell block)g THE0] A4 9] H&E o
S atdeh 183 717E ARlalA Wi E Lashley & o &
gt sl e olskd 8BS FAAZ Aelste] vd
ARS BEd &, o] A4S o] &3t] SDS-PAGE (sodium dodecyl
sulfate- polyacrylamide gel electrophoresis)E A 3] 5} 22 Coomassie
blue 4 2} A 2+ 3FA| S o] &3 Western blotting- 313t} &=
8l, o]3lA el 3} A ZHH A E o]-2-3}e] Protein A-sepharose
column (ImmunoPure® ; Pierce, IN, USA)ll 4] immunoprecipitation
S Aste] GRS AGH AT AT e wAR
T H 5, o] 5ol M E T AP S A stion, o
FAE o]-&ate] st A A ze ZEel tf ¢ screeningS 3|
of Ao Ags FETNS g & o FUS YR
cloning=} sequencingS A3} &t ith 18] %, aPRPY] o}m) At
16071 2} bPRP2] o}m| =2 1807] A =& e stale 971 N e
z}z} pET vector (Novagen, WI, USA)ol] 448137 E. coliol] 7H¢3 A]
A A= & (recombinant protein)S & A7 =& ¢ -, o]
A& o] &3le] SDS-PAGES} Western blottingS A13) 8191 2.9,
PET vector22 7H93A1717] 952 E. colie] w4 488 23 5jo]
22 Y270 AL A PRP Aol 3t 5019

th @, FAAZ A e olshad Bt T F S o] &35} pro-
teomicsZ A]3) 3191 =d), 11ecme] immobilized pH gradient strip
(ReadysStrip® ; Bio-Rad, CA, USA)S- o]&-3to] U149l isoelec-
tric focusing (IEF)S- PROTEAN® IEF Cell (Bio-Rad, CA, USA) 7] 7]l
A AlEe B o3k A © & PROTEAN® T Xi Cell (Bio-Rad, CA,
USA)o] 4] SDS-PAGES A8} atgith A7 0] Ty AL trans-
fer membrae (Immobilon-P® ; Millipore, MA, USA)ol| =71 & A2t
H A = o] &-3Fe] Western blottingg- 4| 3 &} ¢}

£

>
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Table 1. Immunohistochemical staining

Table 2. Expressions of PRP mRNA by in situ hybridization

Deparaffinization Xylene 10min (x 4), 99%, 90%, 70% ethanol
Blocking 3% H:0: 5min, PBS 30 min

Primary antibody 4°C Overnight

Secondary antibody 30min, room temperature

Streptoavidin 30min, room temperature

DAB (diaminobenziding) 3-5min
Counter staining (option) Harris hematoxylin

At B 7] Brl A 2ol 7FE A Al &HE dA| ¢k DAKO
LSAB® kit (DAKO, Denmark)E- o]-£3}¢] streptoavidin-peroxidase
WO 2 WA s e A S Al st th(Table 1) HY =23
S Aol A W H AWES-o] Azl Image Pro-4.09] Image
analyzer A 2 & E3slo] b4 Wh-E o) AL 2 BAME Y, A
& EA 7] Bt A 27 AHE e # el whe) EIDS, LIDS, LDS Al

B e AR BY gy

AAANNE SAT S A sho} Bh4y7]

6. PRPSI S4 24 % 714 cienl 7x

aPRP, bPRP, gPRP A}o] ¢} ofu] Ak uf Hol loj A o] FAMA S
4357 915ke] Genedoc® L2 IS o] 43514 T, 27| o}
vlal S B ste] e Fie] AR S Al
Tk Hgk PRPE] 394 T2 E A E 7] $151o] aPRP, bPRP,
gPRP ] 7+ il (precursor protein) 63:¢f o 3t ofw] =2k A
A& ol &t AAZA Gzl B A L0k fAM S
ZAA 517 9] 5te] PDB (protein data bank) site (www.rcsh.org/pdb)
of Q= TP TEE o] $3HH T Unix AFE Al2H 9| Sybyl
6.6°(Tripos, MO, USA) =2 1 0 & iz 125 Azsit)
ojuf AgANUAE HAis}elr] S HFH $734%> Powel
method, 0.05 kcal/(mol x A) termination gradient, 1,000,000 max iter-
ation, Kollman united force energy fieldol| 4] charges= Kollman
typeo 2 sA Jhpe) Bl 222 Ao G A2l
o] Pastgith

M. A&zt

1. 224 (cloning) ¥ H7IMEE4 (sequencing)

Abehe] ofslal 2o A Al 2l subtracted cDNA librarysl] A &
T 1633 0] 2ES AAeH, o) BE 9714E (6 end oF
500~1,0000p)& A& 5 NCBI9] BLAST 74 =2 78S E3}1d
A4 73} PRPE] 54914 T4 (aPRP : 23 67, bPRP : 15 17])
£ gelstith

=z

-
o

=
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. Intercalated Striated Ducts
Acinus :
Ducts Luminal Basal
EIDS - - +
LIDS + + ++ +
LDS ++ ++ ++ +
Adult +++ ++ ++

-:negative =+ :rare +:slight ++ moderate +++: strong

2. RNA in situ hybridizationoll 2|8t PRP mRNAZ2|
Ei)

ol FE A ste] Azt B147] B

PRPO] Q1AL &4l
A Z2 3 Aol gl A Z & 6] RNA insitu hybridizationS- A) ) 3t
A3 5474 Pursel B2E 0 (Fig. ).

el A el =3 A (ductal cell)o} A A E (acinar cell)o] A
AutA o g 70}§_ ok Aéhg_}g o] 1,].]:,}1&0 :q z]—oﬂ H /\1 /q]

(serous acinar cell)7} A3 A 3 Al (mucous acinar cell) 2. t}+=
7 gl HFEom, Tl & 20 HELA
okduk-So] YJelE AL olslgitt TRA T M= A2
(intercalated duct), 212 3% (striated duct), ¥H] 2 (secretory duct) &
ol A opyukgo] 2200} 714 A X (basal celln rhs 2
7 A (uminal cellol] A % B 7hak P ul-gol BkE gk ol
H 3t kUL AL glEo] Z71E84E 2 gl A 9 vkl
o] AYD5E ket o 4919 Bl AN o}F et
ukS0] 23| 9 TH(Table 2),

3. PRPo]| Ci$t &txief Mztnt Sold AS

B4A s 2E Sl 7 g AeAIE (Fig. 2a)7}
SDS-urea bufferol] A £ EF8}e] 7FE 8F Lo = A E 7} &4 3] 93
3 g Eo] A% YFPAIE o] AEFHE Felstion
(Fig. 2b), o] ZEEE o] &34 7FECH A Aate FAZ A <]
FAEA "2 AA (Fig. 20)= Al A 73t
Aukg-o] B, o]3tAl el S o] &3] Western blot}

oo
immunoprecipitationS A3 3 43}, 50kDa AL 2] ¢ W=7}
F2E 9o} (Fig 3). ¥ EE A =H 8A 7} oF 50kDag] gPRPo|
SolatA whate FAYS AAT F AT, JLoR o
A5 HsH A FAE ol 43te] st A A2
cDNA libraryel] o)} screeningS A3 3l =d 88 & S2 Fo
A 2#| 7} PRPYI Ao = gQlo] Btk 7FE A AJ2HE PRP T
Z£ A & E. coliof A & A)7] aPRPS} bPRP2] A 23 vhal &
S o] £-3}lo] Western blotdt A3} 7}7] oF 20kDag] ©+el ¥l =7}
BQlo] oA & AFE Foto] 7FECA A4HE PRP A7}
Argre] PRPo| Eo]dt oAJukE-S el 918l thFig. 4).
223 ol st et @A S o] 85t proteomICS—E— ANEE F
Western blotst 72 7 & W 9lo] 24 FduhsS Bt o=

ﬂll

O‘rr‘

flo =

2=

T
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Table 3. Imminuhistochemical staining with gPRP anti-
body

. Intercalated Striated Ducts
Acinus -
Ducts Luminal Basal
EIDS - + + -
LIDS + ++ ++ +
LDS +++ ++ +++ ++
Adult +++ +++ +++ ++

-:negative =+ :rare +:slight ++:moderate +++: strong

# PRPS] o} Atolo] Eolgt MEY WA o] 98 &

% 99tk

4. Atzte] Efo 2 Afole] ERMollA] B1ofslst o

EjA 7] el A ] m Al E e} ME A E BFo
o] UERto), ANHA 0 3k A Eol A A
H et 9 L, 714 A ZR = 37 A ZoA &
o] FFEH o, TH| T A 9] FAdurs-o] Ah
o) NS HT e et me, gl
A AN AZAZE T FENEE F Tt S7tskon,
2ol 7k 49 A TN E 3 P ukgo) FFHAL o)
8l ok uk-8-o] A = insitu hybridizatione] 2 9} §-A1HA B
Hol 71842 PPirsel Y7t S0 T, e el
A 7k FAJukg-o] A=tk (Table 3, Fig. 5).

og

oo o3

v}
ol
FN 02 ox

Bl e ox FT ox

2
(WcIe I o~ NI 0=

Kl > roy 1o, ol

rx
H
3

_,4
2

5. PRPS| S41 24 % 714 ciuinl 75

Genedoc® Z 2 135 o]-8-3}o] aPRP} bPRP, gPRP Ao 2]
AS A E 73}, aPRPE gPRPSL oF 52%, bPRPE= gPRPSL oF
1% ] A S BTk 229 opr it M E Wl B
RRS 23 A3} aPRPY) A = PQ-GPP-QQGG7} 63,
PPPPQGK7} 43] wHEx]9) 3, bPRPo|| 4] = PPGKPQGPPPQG-
GNKPQGPPPP7} 113] k& 5|9l 0, gPRPo| A= GKPEGP-
PPQGGNQSQGPPPRP7} 103] HH=- x| ¢jth. PRPY] A Tl A 6
F9] opH it D g o]§-35te] PDB sitecl A A 7HA] ¢l
ol g 3 ete] fAY S A4S A 3t PRH29} PRBL, PRBAC A
T olde &7 g L3 FAd o] flolTh U] 3%
3k 7hg Tl ok B4 A i A, dige] g
ZE simulation 4= A=, 3% BTl M F43] Ao g
AEE $9 9 238 motif domaine 2 z-gsle]g} 25 e
F-$] o) A= proline=} glutamine, lysinee] Z5-3}A] £ 5% ot

1) aPRP (PRH1)<) 217 £} 3

b ez 2R Sol A AT 989 728 1
o) Whd, e Fel| A 53l sk AF A WAl (helix) &
259 00, 51 3 54 o}u] LA Afo] o & LA 27}
= A} (Fig. 6a).

O

N
o

a

s
T

2) bPRP (PRB2)S] 4 w1

T e oA thre] 31-A 71 (whorling strands) o]
EABA L, NI Zol X At A7 B +28
HQl vk, CE T Zofl A= AP o8 sjdasty £ 0= 54
7 37F #2E Sl ok (Fig. 6b).

3) GPRP (PRBY)<) 717 )

7bg el 220l ANHE 02 A THOR BAHA T
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Fig. 1. RNA in situ hybridization of PRP clones in human salivary gland
. fetal salivary gland, early intermediate developmental stage (X200)

. fetal salivary gland, late intermediate developmental stage (X200)

. fetal salivary gland, late developmental stage (X400)

. fetal salivary gland, late developmental stage (X400)

. adult salivary gland (X400)

sense (X400)

A "W .

mm oo w >

Fig. 2. A. H&E staining at exfoliated oral mucosa squamous cells
B. PAS staining at exfoliated oral mucosa squamous cells after treatment with SDS-urea buffer
C. immunohistochemical staining using gPRP antibody at exfoliated oral mucosa squamous cells after treatment with SDS-urea buffer
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Fig. 3. SDS-PAGE at different protein from human adult parotid saliva Fig. 4. Western blot using recombinant proteins of PRP
M @ BIO-RAD prestained SDS-PAGE standards M : BIO-RAD high range prestained SDS-PAGE standards
1 : adult human parotid saliva(Coomassie blue staining) 1 control
2 immunoprecipitation of adult human parotid saliva with gPRP anti- 2 ! basic PRP
body(Coomassie blue staining) 3 : acidic PRP

3 1 immunoprecipitation of adult human parotid saliva with gPRP anti-
body(Western blot)
4 : adult human parotid saliva (Western blot)

Fig. 5. Immunohistochemical staining using gPRP antibody

. fetal salivary gland, early intermediate developmental stage (X200)
. fetal salivary gland, late intermediate developmental stage (X200)
. fetal salivary gland, late developmental stage (X200)

. fetal salivary gland, late developmental stage (X200)

. adult salivary gland (x400)

. negative control (X200)
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purple : lysine)

Fig. 6. Simulated protein structures of PRP (yellow : proline, red : glutamine,
A. PRH1 (aPRP); N-terminal (NT) forms large globular structure, while C-terminal (CT) shows a typical helical domain

B. PRB2 (bPRP); multiple whorling strands, N-terminal (NT) forms plate shape, while C-terminal (CT) shows whorling and globular structure
C. PRB3 (gPRP); whorling and globular structure, N-terminal (NT) and C-terminal (CT) are approximated
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