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Abstract A PyrcpPR-10 gene with differentially expressed
was isolated by using the suppression subtractive hybridization
assay between ‘93-3-98’ (highly resistant against scab caused
by Venturia nashicola) and ‘Sweat Skin’ (highly susceptible)
and analyzed the expression pattern according to organs and
cultivars. The full length of PyrcpPR-10 was cloned as
743bp with 480bp’s ORP, and was determined to encode a
protein of 159 amino acid residues. On analyzing PyrcpPR-10
gene sequence compared with resistant and susceptible
cultivars, ‘Hwangsilri’ (resistant), ‘Gamcheonbae’ (moderately
resistant), “Wonhwang’ (moderately susceptible), ‘Niitaka’
(highly susceptible), and ‘Sweat Skin’ (highly susceptible)
had identical gene sequence but ‘Bartlett’ (highly resistant)
showed partly different sequences. The deduced amino acid
sequence showed 64 ~ 98% homology and had the GXGGXG
motif to known amino acid of other plants PR-10 by the
BLAST X analysis. Among several organs or tissues, petal
was showed highest expression level of PyrcpPR-10 gene
followed by leaf, floral axis, bud, and bark. The expression
level of PyrcpPR-10 gene was dramatically increased at 24
hr after inoculation in all cultivars and also up-regulated in
accordance with resistant degree of cultivars. While resistant
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cultivars (‘Bartlett’, ‘93-3-98°, and ‘Hwangsilri’) induced
relatively high expression level of PyrcpPR-10 gene, sus-
ceptible cultivars (‘Niitaka’, and ‘Sweat Skin”) showed low
expression level. PyrcpPR-10 gene is assumed that it is
directly connected with defense mechanisms to pear scab.

Keywords PyrcpPR-10, Gene expression, Resistant degree,
Pear Scab

N2

AEE %ol HH ok, vhol g9 2o thergt
Aol FAglo] leE e wWrofukg-of whele o) i
S FEste) o] 23t Tl 3 pathogenesis-related (PR)
BWAe U DAL o8] fEHE Aoz
A 9l o (Van Loon and Van Strien. 1999) ghilzo

Tz yoetd &Aof 7|2k 17709 family= &5
& o] ATh(Sels et al. 2008). wjube] v Ao A FFo]
AGA A& 28 22 E2]H(Somssich e al. 1986)
PR10 £l E.S g el of ohgt o] Wk ofijet 4o
et = o 3} (Sikorski ef al. 1999) o F-5 9] PR Tl
Mo Azole] ZAsHs W PRA0 TP e oukx o
2 Ame] ZA5 16~19 kDao] & 37]9] ALY
chill 2 o] th(Liu and Ekramoddoullah. 2006). E3F PR-10 T+
w212 ribonuclease-like ZA]E ol wa} 1007] o]Arel o
2 ol go] yelE ot ARy 715 ofy Bl
s A QA &th(Wen ef al. 1997). 3} A9t Moiseyev et
al. (1994)2 QlAtof Al E 2|3l ribonuclease ] ofu]=Al A
H1} PR-10 Tl o] =& AsAe 7HAm dd ol

X



26

J Plant Biotechnol (2015) 42:25-33

G AFsle] PR-10 ©hil &l o] 7}x]= RNase E4Jo| wro] ul
gﬂ FHAHE D 5} } o] 23t RNaseZ AL B 47 7
H.819] M| A} AH(programmed cell death) =

EHOH HHog 2a3ogn AEAE HIdE= Ao
2 AZEY jn viro AEL E35}0] Bet v 1 (Bufe et al.
1996), LaPR-10 (Bantignies et al. 2000), GaPR-10 (Zhou et al.
2002), CaPR-10 (Park et al. 2004), ZmPR-10, ZmPR-10.1 (Xie
et al. 2010) 5 Y5 PR-10 @2 o] RNase ZA4 & 7 A=
7o) el lr}. ®3F Fujimoto ef al. (1998)-2 PR-10 Thal 2l
o] Aol EF|Y Eo]A At AL H o329 01 Srivastava
et al. (2004)2 Brassica napusol| A &2t PR-10 5 Z}9]
TFAA TEe F3 Wddol ST st o=
A3bz Hol AR PR10 T AL HUR o] o ot
3w ohel Ay Aol EA Y pEE 28T o2
A& o] YA} vidhol| = ol A o2 WZFETE Venturia
nashicolaol| )3 WAYst= v AEHFHH S 9% &
&l (Pyrus pyrifolia) et 53

bretschnelderz)oﬂ e g s

Syt F EFQ Ala

= OFul\(P. ussuriensis, P.
™ (Park et al. 2000), £ 3]
e i e Al Ao R
E7bo] @& %‘Zﬂ—. FEs Fi %ol A= A
Hull (Pyrus communis L)) F-HAE 5o =Y317]
o3} Hx}}\uﬂﬂ;ﬁ 7122 olal5l7] <) A ==
2709 Bolqen waEE §A4A o
3 AL7} APl Q) th(Faize et al. 2004; Shin et al. 2012;
Zheng and Ishii. 2009). & Ao A= SSHE A& &3}
ASEFHY A= AP 93-3-98 04 Ap5A o2 o
WS PyrepPR-10 GRS Aitsto] @7 AL A
SFal FAA B4l thsto] AMSHRITE EZH Real-time
PCRE Fofo] Aahy £% Sold ¥z /¢ Soly
wAGo A fA49 % FHRA o
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XL Q3| V. nashicola®| 1= *A3}+A 93-3-98 1}
1o AYEATE APARZ gt
F 0% 202 vwel $AS Age ek AHE
Aol 2HaS 913 A4 WA (A &rkel 2, &4, 32

AWAA Q= 7.6 L ZefaE sZEo| AHAE P. pyrifolia T
Soll A5t} 3 Aol Rk 0°CIrC §
ABE o0 Bzt A5UE fHA ] U
27 nashlcolaoﬂ 5le] A A =7 o2 Bartlett” (31
T A, 93-3-98° (L% AT, FA (AR,
AP A, 9@ A, AL (LE 44A)

e CTIA
oiN H1 =

N HE
=

_(

A ol 2% w3 Ao 54t atehel HHOF%OM He
Hyiu o] ahyE <AlTY QoA BAYEZALE e
W d=Ste] $0°Ce] WE Hasglal ol o 20°C0ﬂ

A =91 & 0.1% sucrose2} Tween 802 A 7}slo] AEdo =
AFEFATE HEYS 1 x 100 B ZAML S =2 107] 1]
o] Qlo] ghls] ANE 194 WERET OIAHER)] 43
AA o &7 FFstden e+ AEAH= 0.1% sucrose2}
0.005% Tween 802 E3tol= HyE BB A% &
ZF AEHE 20°C, AEE 100% 54 oA 48A17FH §
AgE 3 50% A= ARFE 240 Floh #x HE $0, 24,
48, 72, 96, 120 9 144A]17F 7tA o2 QL& A5 o HA|
Ao I & -80°Ce] Wxsaro) H s} cilIShinBioBase,
Dong DuCheon, Kyenggi-do, Korea). 7|3 E0|4 £4& $J3}o]
o 2o, B, 57, 12 1194 YRR A
RNA =2| 2 cDNA 24
RNAS 552 HEH cetyltrimethylammonium bromide (CTAB)
s T} lithium chloride (LiCl) Z7AHH -2 AR5} thlandolino
et al. 2004). AH| A A Aol A mlAE A4S CTAB buffer
[2% CTAB, 2% polyvinlypyrrolidone, 100 mM Tris-HCI (pH
8.0), 25 mM EDTA, 2M NaCl]|& #7}3F & 65°Cof| A 30&
7F HrS5k et = HH 9 chloroform/isoamyl alcoholE ] 2]
stol AH oS &390 3M LICIE H7ke 5 4o
A] overnight*] 2] 5} 2L 4°C, 13.000 rpm, 30 min7t A5
5t pellet FJAIH O™ NS A|ATE S SSTE buffer
[IM NaCl, 0.5% SDS, 10 mM Tris-HCI (pH 8.0), and 1 mM
EDTA (pH 8.0)] Qo] 65°Coll 4] 243 L3)atact. =
2k 9] Chloroform:IAA (24:1)E A 7}st 3 4°C, 13.000 rpm,
30 minZh 2122 o0l AN S2o1510 100% o
B2 2(viv)S A7FSE & -20°Cof A 308 7F BH-3-A| A RNA
2 529t 47195 ol kel Hel® RNAY &
3 s 3215t o spectrophotometer 260/280nm o A]
A =Fslal SuperScript IIT First-Strand Synthesis System for
RT-PCR (Invitrogene, Waltham. Messachusetts, USA)S A}-&
5to] 1 1g] RNAZRE cDNAE Akt

SSH 2fo|=242] A%} B! Mirror Orientation Selection (MOS)

PCR select cDNA subtraction kit (Clontech, Mountain View,
CA, USA)E ARsto] gto| B e e & A|&F6t3l o SMART
cDNA synthesis kit(Clontech)E A}F&3}6] total RNA &2 FELE]
cDNAE 343519t V. nashicola R XS A =
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1% 5 29749 ol F2}7](appressorium) %/
&(penetration-pore) g/ o] o] TU7FA]| o} {04
2oz flelow, Zva]skE-2] FAA| (subeuticular hypha)
AT HE 3U71RA] E71E k= B a1 (Park et al. 2000)0]
g} 03-3-98" 0] A|7HH(24, 48, 72, 96, 120 Y 144A]7}) ¥
A oAl &3 cDNAE E3}o] tester cONARE A}
L5901 driver cDNAE FA 7 ‘AYAETS ALE
sto] gholHej2|E A&t & AFFAL Rsal 5 AT}
Ak & 709 FHo tester DNAE Z12F @il 3 FHofl=
adaptor 1, T}2 3t Z20]+= adaptor 2R& 22 & DNA ligase
£ X3t Zh7F9] tester poole] driver cDNAS A7}
8Fof hybridization Y AX F A5 AE r|H
g AER o 2E5] 9she] 2] PCRS ST
SSH7E 25 W AN S Sas] 1t 4t
UA|EE, SSH R gho]H g

il
Am

H oot O wE ofN

ozl background A[AE $J5ke] MOSE AAJEIGITE SSHY
second nested PCRZFE A2 PCR A= phenol/chloroform
& APste] &8¢ om MOSE 423317 sto] ot
=2 F55th PCR FEE2 ATas Xmal& A2
3} T denaturation¥} 5A|ZFS] hybridization T4 & A2 =
NP2Rs primerE ©]-835}¢] PCRE 43514 2.1 NP2R adaptor
£ & Lo AZAs}E MOS PCR AHE-2- TOPO TA cloning
vectoro] Adsle] A A3sI R S ™ agar, X-gal (Sigma,
Missouri, St. Louis, USA), IPTG (Sigma, Missouri, St. Louis,
USA)2} ampicillin (Sigma, Missouri, St. Louis, USA) 100 mg/mL
H7hel LB plateo] =slo] 37°Coll A 16A17F i FstSd
t}. Z+Z2Fo] A colonyE FH2F9 2 AEHsES S ampicillin
100 mg/mL 7}l LB HA R o] A vf et & EA 9]
AMEst T Zh2Eo] gho] B el g set2 Macrogen Inc. (Seoul,
Korea)o| Al @7] - E& &4 53

cDNA E7IME 24 3! RACE PCR

MI13 promotor primerE A}-23}o] DNA ¥7)| A EL HA351
%™ ABI BigDye(R) Terminator v3.1 Cycle Sequencing kit
(Applied Biosystems, Lincoln, CA, USA)2} DNA Engine Tetrad
2 Peltier Thermal Cycler (Bio-Rad, Hercules, CA, USA)E A}
L5to] EA31 T} Fluorescent-labeled fragment-2 Applied
Biosystems WHof wel HA| =S ABI 3730xI DNA
Analyzer (Applied Biosystems, Lincoln, CA, USA)ol| A Z7]
F5 A oH @71ADL BT sSHE R
.8 PyrcpPR-10 ¢cDNA Q] @ 7|4 E-& HIE O &2 5-TGG-
GCCTTGTCTTTGCCAGCC-3' (5° ¥t RACE)T} 5'-CGCC-
TCAGTCATCCCTCCTGC-3" (3' &t RACE) primerE A2}
3} 2. CapFishing full-length ¢cDNA premix kit (Seegene,
Korea) 5 ARg-sto] §5° Wk} 3° Weko] cDNAE S35}

At} $Z5% cDNAE= pMD20 T-vector (Takara, Otsu, Shiga,
Japan)ol] S 2J5to] E4 5 HA| A7IHE& A5
Real-time(RT) PCR &Ad

PyrepPR-10 73 2H0] WA /< 241817] 915k PRIMER3
(Rozen and Skaletsky, 1998) &2 133 o0]-&35}o] forward
(5"-TGGCATCTGGCAGTGGTTCC-3") ¥ reverse (5'-GGCCT-
TGTCTTTGCCAGCCT-3") primerE A| 2514t} Endogenous
control 2 4 housekeeping geneQl Wl actin (forward: 5'-GTG-
CTGGACTCAGGTGATGG-3", reverse: 5 -GTTCTTCTCAA-
CTGACGAGC-3")& AME3}9 0 H(Kim et al. 2009), standard
curve G5 T3 HHHOR A= AS HA
T}, PCRZZ2 SYBR” Premix Ex Taq'™ (Perfect real-time)
kit (Takara, Otsu, Shiga, Japan) 10 nl, forward % reverse
primer 0.4 1l(0.5 mM), 20x 3] A% first-strand cDNA 5 1,
ddH;0 42 W2 Eatgch 22O LightCycler®480
IT (Roche, Rotkreuz, Zug, Switzerland)Z Z =% 95°Co A 15
27 WA 7] 4L, 95°C 5%, 60°C 45% AL 453 HHES)
GO 60°Col| A 95°C7FA] 0.5°CH =5 A5 A]A melting

curve S AT B4 NS0 2 2835t

Znt U nE
PyrcpPR-10 S&AF 22| U HIIME =M

SSH B4 £33} V. nashicola AE & 1% A

oot

}A

e

1 tacctcaacatccatcatcctoctagettecttetttcattaatt

45 tccttgatcattttccaageccttaaaaatcate

80 atgggtgtcctcacatacgaaactgaatacgectcagtcatccct
M GVvVLTYETEYASV I P 15

125 cotgctaggttgtacaatgeccttgttottgatgetgacaatcte
PARLYNALVLDADNTL 30

170 attccgaagattgctccacaagcagtcaaaactgttgaaattctce
I P K I APQAVKTVE I L 45

215 gagggagatggtogtgttggaaccatcaagaaagttagttttggt
EGDODGGVGEGT I KKV SF G 60

260 gaaggaagtgaatacaactatgtgaagcacaaggttgagggaatt
EGSEYNYVKHKVEGI 75

305 gacaaagataactttcactacagctatagettgattgaaggagat
DKDNFHYSYSLI EGD 9

350 gecatttctgacaaaattgagaagatctcttatgagattaagttg
Al SDK I EK I SYE I KL 105

395 gtggcatctggcagtggttccatcatcaagaacaccagecactac
VASGSGS I I KNTSHY 12

440 cacaccaagggagatgttgagatcaaggaagaacatgttaaggct
HTKGDVEI KEEHVKA 13

485 ggcaaagacaaggcccatggtttgttcaagettattgagaactac
GKDKAHGLFKTL I ENY 15

530 cttgtggecaatcctgatgectacaactaaaaccatttgtetoge
LVANPDAYN = 159

575 aacaatcttgtgttttgectttctctgtttactcaaatgtgtggtt

620 taatttattatcgtaccaaagcaattctttgacttgcactttgga

665 tatgattaaagaggattgttgtatttgatttaatctcaataaata

710 aaacatatatatactagttaaaaaaaaaaaaaaaaa

Fig. 1 Nucleotide and deduced amino acid sequence of PyrcpPR-10
c¢DNA. P-loop motif is underlined
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F 9339804 A LA He AR A71MEE 24
o1 o AN Malus domestica) 2] PR-10 - AHCAK93672.1)
2} 98% 2] AEAL 7FA| = 480 bp ©HH F7]) 9] PR-10G
A4S S 2E SShly Faie dod
¢cDNALE o3 J7| A ETHS 71X 2 9Jom 2 AA g7
Hee selsp] HBPO% RACE PCRS A& 4-a05l5ic
RACE PCR Z T} 501bpe] 52ttt 7] A&7} 632bpe] 3°

T} 493-3-98°, A3 A e, ZEATA A, 7H4A
AP, e A ‘/ﬂi’S’Jr AEAT 74O PyrepPR-10
TR A7 D Aol helstr] sk 67 FFl
tjsf RACE PCRE *f‘%ﬂf& A7}t 93-3-98", ‘B, 7HH
o> Q3P AT, AYEATS 23 7 ES Tt
AaL A= UlZﬂ Al). SHAIRE ‘Bartlett’ & A 7]
Aol zjolet 3' Wk UTR FEof 36bpe] 3= P‘* o] o

e A E S

ol& 745bp %
e Aoz

KDao| 542 5.60.2 o=

ghelstlon AA A7 NG9S
PyrcpPR-10012F 3L T} PyrepPR-105
O 480bp2] ORFL} 1597§¢] ofn|i=AlS

2 BN THFg ). BHAY 27 1748 2 spAw
=k 1= A 3FA] ‘Bartlett’

AT T A9 AR
Azel 47 2

nucleotide

lom PyrcPR-100]2F HH
(Fig. 2). PyrcpPR-10 e 2.2 47.521 ofu]l- A} Z\l’ﬂ of| Al
QlAL7] At #ofst= P-loop?] EA Q1 GXGGXG motif
Q1 =t|(Saraste et al. 1990), ©]Z 3t motif=
At A gl 7o Tl A o) AL Sl E Aol A W

PyrcpPR10 TACCTCRACATCCATCATCCTCCTAGCTTICCTICTTTCATTAATTICCTIGATCRATITTIIC 60
PyrcPR10 TACCTCAACATCCATCATCCTCCTAGCTTICCTCCTTTCATTAATTICCTIGGTCATTTIC 60
FEAAAXRAAAXIFI XTI IX TR TR AAAANY AR AR TTRTRTNRAT Fhd o rdd
PyrcpPR10 CARGCCCTTARRRATCATCATGGGTGICCTCACATACGARACTGAATACGCCTCAGTCAT 120
PyrcPR10 CRAGCCCTTARARATCATCATGGGIGICCTCACATACGARACTGAATACGCCTCAGICAT 120
R R R R R R R e R R R R R R R R R R R R R R )
PyrcpPR10 CCCTCCTIGCTAGGTTGTACAATGCCCTTGTITCTIGATGCTGACAATCTCATTCCGAAGAT 180
PyrcPR10 CCCCCCTGCTAGGTTGTACAATGCCCTTGTTCTTGATGCTGACAATCTCATTCCGAAGAT 180
FEE AR A A A I N R R R R A AR A AR A AN A A AR A A TR R T T TR R AR IR A&
PyrcpPR10 TGCTCCACARAGCAGTCARMACTGTTGARATTCTCGRAGGGAGATGGTGGTGTTGGAACCAT 240
PyrcPR10 TGCTCCRCARGCAGTCARRACTGTITGARATICTCGAGGGAGATGGTGGTGTICGGRACCAT 240
FRAAA AR AA RS R IRF R IRIRI R AR AR A AR AR R R d AR
PyrcpPR10 CAAGRARGTTAGTTTTGGIGAAGGAAGTGAATACARCTATGTGAAGCACRAGGTTGAGGE 300
PyrcPR10 CRAGRARGTTAGCTTIGGTGAAGGGAGTGRAATACAGCTATGTGAAGCACRAGGTTIGAGGG 300
FAEARAXTAAATIAN FTERXFTXTTRTRRTRT AARRAAAAIRSY A T TR TR TR RTINS
PyrcpPR10 AATTGACARAGATARCTTTCACTACAGCTATAGCTIGRTTGAAGGAGATGCCATTICIGR 360
PyrcPR10 AATTGACARAGATAACTITCATTACAGCTATAGCTIGATTGAAGGAGATGCCATTICIGA 360
LR R R R e e e R R R R
PyrcpPR10 CARRATTGAGAAGATCTCITATGAGATTAAGTIGGTGGCATICTGGCAGTIGGTITCCATCAT 420
PyrcPR10 CRARAATTGAGRRGATCTCTTATGAGATTARGTIGGTGGCATCTGGCAGTGGTTCCATCAT 420
LR AR R R R R R R R R R R R R R R R R R R R R R S R R R R R R R R R R R R
PyrcpPR10 CRAGARCACCAGCCACTACCACACCARGGGAGATGTTGAGATCAAGGAAGARCATGTITAR 480
PyrcPR10 CARGRACACCAGCCACTACCACACCAAGGGAGRTGTIGAGATCAAGGAAGRACRTGTTAR 480
A AA AR AR AR TR RRIEI R R R TR A A AR A AN A AT R TR TR AR A
PyrcpPR10 GGCTGGCARAGACARGGCCCATGGTTIGTTCARGCTTATTGAGAACTACCTTIGTGGCCRAA 540
PyrcPR10 GGCTGGCRAARGACAAGGCCCATGEITIGITCARGCTTATTGAGARCTACCTIGIGGCCAR 540
LA A R R R R R R R R R R e e R e R R R R R R R R R R R
PyrcpPFR10 TCCTIGATGCCTACRACTARAACCATTIGICTGGCRACAATCTIGIGITIIGCTTIICICIG 600
PyrcPR10 TCCTGATGCCTACAACTARMAACCATCCGTCTAGCARCRATCTTIGTIGITITGCTTIICICIG 600
(2222222222222t ld sl LR R R R R
PyrcpPR10 TITACTCAAATGTGTGGTITAATITATTATCGTACCARAGCAAT -~ ——mmmmm = mm e 644
PyrcPR10 TITACTCATATGIGIGGTICAATITATTATCGTACCARAGCAATTCTITTIGACTIGCACTT 660
FhAAAE R AT EIRERE FERARAA AR A AN AR
PyrcpPR10 @  ——————mmmmmmmmeeeee TCTITGACTIGCACTTTIGGATATGATTARRGAGGARTIGIT €34
PyrcPR10 TATTATCGTACCARAGCAATTCTTIIGACTTIGCACTTTGGATATGATTARAGAGGATIGTT 720
22222222222ttt ittt )
PyrcpPR10 GTATTTGAT I TARTCTCARTARATARRARCATATATATACTAGT TARAARARRARRAARARA 744
PyrcPR10 GIATITGATITARTCTICARTARATARRACATATATATACTAGTITARAARARARRRARARG 780
LR R R R R R R R R R R R R R R R R R R R R R R R R R R Rl
PyrcpPR10 A 745
PyrcPR10 A 781

-

Fig. 2 Alignment of nucleotide sequence of PyrcpPR-10 and PyrcPR-10
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o] WA= PR-10 T of RNaseBH/d o]l #ofsh= Z©
2 B o] Qlth(Bantignies et al. 2000). PyrcpPR102] o}
O AP EE ©]-8351e] GeneBank H| o] o] oA
At ofol AL FA = ThE o] PR-10T} v w23t
FEAOZ GXGGXG motif7} EA 8} Malus domestica
(CAK93672.1), Prunus mume (XP_008223267.1), Fragaria vesca
subsp. Vesca (XP_004296886.1), Datisca glomerata (CAD33532.1),
Ziziphus jujube (AGL07712.1)9}9] Ar5Al2 Z+ZF 98, 83,
79, 63, 64% A THFig. 3A). 7719] FAAE 0]-8-319] PyrepPR-10
o] AgrE AT A3 A 2709 AFeE yHlLe
Malus domestica (CAK93672.1), Prunus mume (XP_008223267.1),
Ziziphus jujube (AGL07712.1)2} 22 159 &3 thFig. 3B).
Y

PR-10 3 A A= 3}E(Breiteneder et al. 1989), % (Park ef al.
2004), =7](Liu et al. 2005), =AH(Wu et al. 2003), ¥
(Atkinson et al. 1996) 5 o8] 7]of|A] WA A

B o 8T PRI0 §AA] TAH HHL Ao|=7]
d9] 2715 85} 9 th(Srivastava et al. 2006). o] st A
THz PR10 §AA7E BQA o] T dolurgat 84 A
Ed2 mg okuet ABe] A weelE Fa3 o
g she AoR Bt & At wjo FE
Z)3 w24 PRI0 S wAHE 23] 915

o] ‘Bartlett’, ‘93-3-98, ‘@r“ﬂ’ ZHAuy, Y3k, Ala

ECEISNZER = CESE R
HE RNAE HE s} real time PCR £4& Al A|8}%th
(Fig. 4). 7L A3} oA 7 && IS 2o,
E35| 1% A3HA ‘Bartlett’o| A 714 =9tk tf&o g
279

%, Ed, & ®olflen fu= e 7|9
H| &) A5 e wES Bt Lotan ef al. (1989)-& PR
protein®] & o] 7|3}o] A E o] QI Hirstgl o,
S5] Aol Relg PRIOBen) S E7 ol 4 B
o] Hr& | 9l th(Breiteneder et al. 1989). ZLeju} Luju}of A
23t PR-I0(PPRG2) Bl A 71 & vraS 29
on £7] Y vwste] QoA =2 UHS HolA

(A) AGL07712.1 MGVLTYESEITSTVAPARLFKAFVVDGDKLIPQIAPQAVKQIEILHGDGGAGIVKKIHFG 60
CAD33532.1 MGVFTYVIDATSVIPPPKVFKAFVLDADQLIPKIVPQRIKGTGIIHGDGGPGRIKKITFEG 60
XP_| 3"44‘36" ge.1 MGVFTYESEFTSVIPPPKLFKAFVLDADNLIPKIAPQAVKSAEI IHGDGGVGI IKKIHLG 60
XP_008223267.1 MGVFTYETEFTSVIAPPRLFKALVLDADNLVPKIAPQAVKSAE IVHGDGGVGI IKKTSFG 60
CAK93672.1 MGVLTYEPEYASVIPPARLYNALVLDADNLIPKIAPQAVKTVEILEGDGGVGE IKKVSFG 60
PyrcPR10 MGVLTYETEY IPPARLYNALVLDADNLIPKIAPQAVKIVEILHGDGGVGI IKKVSFG 60
PyrcpPR10 MGVLTYETEYASVIPPARLYNALVLDADNLIPKIAPQRVKIVEILHGDGGVGI IKKVSFG 60
***:t* H H - ::::*:*:!'*:,:*:",”:’ ’:1**** * :*1 HE

AGL07712.1 EGAQFKYVKHKVNKVDIDSLTYSYAVIEGDVLSDKVEKIEYENKEVARRDGGTIIKNISK 120
CAD33532.1 EGSEYKYMKHRIDVLDKENFIYSYTIIEGDAIGDKI JKIEASPTGGSILKSTSK 120
XP_004296886.1 E""—‘:.""-‘"‘"{'i-(’DG DKDNEVYSYSIIEGDAIGDKI SYEIKLVASG-GGSIIKSTSH 119
XP_008223267.1 EGSEYSYVKHQVDALDKDNEVYSYSLIEGDALSDKIEKISYEIKLVASADGGSIIKNTISN 20
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Fig. 3 Alignment and phylogenetic tree analysis of the predicted amino acid sequence of PyrcpPR-10 with other related plant PR-10
proteins. A, Alignment of the deduced amino acid sequences of PR-10 genes obtained from Malus domestica (CAK93672.1), Prunus
mume (XP_008223267.1), Fragaria vesca subsp. vesca (XP_004296886.1), Datisca glomerata (CAD33532.1), Ziziphus jujuba (AGL07712.1)
are compared. Conserved domain (GXGGXG) is boxed; B, Phylogenetic tree with other related plant PR-10 proteins. Phylogenetic
tree was obtained by using the neighbor-joining tree method in Mega6
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Fig. 4 Quantitative reverse transcription-polymerase chain reaction (RT-PCR) analysis of PyrcpPR-10 was conducted with various
organs and tissues. BT, ‘Bartlett’; PS2, ‘93-3-98’; HG, ‘Hwangsilri’; GC, ‘Gamcheonbae’; WH, ‘Wonhwang’; NI, ‘Niitaka’; SS
‘Sweat Skin’. Bars represent the means with standard errors from three replications. Actin gene was used as an endogenous control
and the data were calibrated relative to the transcript levels in ¢cDNA from ‘Sweat Skin’ pear bark
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Fig. 5 Relative expression of PyrcpPR-10 in various pear cultivars having different scab-susceptibilities at 0, 24, 48, 72, 96, 120
and 144 h after inoculation with V. nashicola. BT, ‘Bartlett’; PS2, ‘93-3-98’; HG, ‘Hwangsilri’; GC, ‘Gamcheonbae’; WH, ‘Wonhwang’;
NI, ‘Niitaka’; SS, ‘Sweat Skin’. Bars represent the means with standard errors from three replications. Quantitative real-time PCR
was performed to measure the relative expression of PyrcpPR-10. Actin gene was used as an endogenous control and the data were
calibrated relative to the transcript levels in ¢cDNA from uninoculated ‘Sweat Skin’ pear leaves
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