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CODEHOP J5i%, MidfRiJF514y 8 H R L N4l DNA, 753 PPR K A B, 454 RACE HiR, 7 HIEBLHEEM & 120
RS 5] T PPR JEK cDNA 4K FA. 20 &% PPR RERIZmfL— AN 636 ML E AR, A 114 PPR &%,

REFENET, BN PPR HEKHFE, #ir42 4 BnPPR636. Blast Huf % #l, BnPPR636 5 3¢ P2 TRl M — M ARAEH
RS FH) — B, 53] 75%. RT-PCR 43H7% W], BnPPR636 7rfb ik, RS MAEh&EsiERe,
FIZEP K. LR TR W], BnPPR636 & [ 5 H AR H AT CMS & MK EH X0 PPR & H )P A0 —8E s . BIER
21 DNA AR, FIH Q@A ER, 152] 7 BnPPR636 Jit R IH# M7 1 1 145 bp [ DNA B, SEWE B2 %At
SITRM, TS AE MBS TR ASIE, HEEWEAHLMIAER o, eSS TEARNE S .
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Abstract PPR protein plays an important role in plant development, especially for characters involved in fertility restoration and
resistance to biotic and abiotic stresses. Based on the conserved amino acid sequence, a fragment of PPR gene was cloned in Brassica
napus by CODEHOP method. The full length cDNA of the gene was amplified by RACE which contains an ORF of 1 908 bp in
length encoding a protein with 636 amino acids including 11 PPR motifs, named BnPPR636. Genomic DNA sequence of BnPPR636
was completely identical to the cDNA sequence, indicating no intron in the gene. The highest homology was found with an unknown
protein of P2 clone of B. rapa, which had 75% identity to BnPPR636. RT-PCR with BnPPR636 gene specific primers showed it was
highly expressed in flower, moderately expressed in root and developing silique, with lowest expression in leaf and stem.

Phylogenetic analysis showed that BnPPR636 had high consistency with the PPR protein sequence of other plants related to
CMS Restoration. Using chromosome walking techniques, a 1 145 bp DNA fragment located upstream of the start codon of BnPPR-
636 gene was obtained based on genomic DNA as template. Analysis of bioinformatics software showed the sequence had the typical
characteristics of the promoter sequence, and contains many cis-acting elements, which may be involved in the regulation of flower
and root development.

Keywords Rapeseed (Brassica napus); Homologous cloning; PPR gene; CODEHOP; SRACE; Chromosome walking

PPR (pentatricopeptide repeats) {1:40h g 71k [l PR F G, Y KRR KR,
AP IS8 S, SmallflPeeters (2000) IR ) 25040 TR A0 A% SR 41 b . PPRAEDA 4 fidh (1)
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WA M T3S NEIERIMPPRIE FAL KL, R4
PPRIE /7 &7 AF 5 AR S (2 L IR R AL, s 2
AR I 2 R AN I 2 R 55 (O'Toole et al., 2008).
FPIE A 2826 2 1], —/ 124, PPRIE
P AL 3, — A&/ W& TIPS, seE &
H D% H NS T (Andrés et al., 2007). % 5E )
PPRET 11, KL 50% 4 [ WPPRIE ¥ 2 ik B
Hep o X He AT H 0 I T RGEE MR E 1T 5 B BERNA
R a4y, AR R E RN 38 16 8 i v R 5
FEAEER

KZHPPRIE [ ML AE LB 284k, B A
s LS TR, SAHA LR RIA IR G
AT AWFR PPREE 1)L F- 5 15 2R A R 3R A 11
JT47 ¥ B (Schmitz-Linneweber and Small, 2008), 1
RNABIV. Sifl.  BHRECA AR Ik, Xl A4
KR U H IS B 5 AN F PR s 5% B P (Ko-
tera et al., 2005). PPRIE K 76 A W] (4 R 2 1) B AT v
JE PR . 7F Oy R MR A0 i P EAS B (CMS)
ML, 4K 2 3 PPREE M (Liu et al.,
2012; HBEREE, 2011). GeddyF1Brown (2007)if it
PSRN A = 70k I, 5 HEPPREEEIAHLL, P
S BETR T 4 (P PPRAR 11 8 Bt o vy (1) TR o 3K
R R AT S A B T P A DC R PPRIE (K [ 58
BEPEAL T I .

AR, JRENTPA I el 5 o M 52 2 =&
Mo fESERMFIE IS, 38 FENIERRE T
A e, & EEER . BF50R 8710
ghfey, AT LU H AR SE R Rl B K T BE . AT
TEPCREL A LA F 11 G 4R 20 B 4 R (thermal  asy-
mmetric interlaced PCR, TAIL-PCR), LLJEK4{DNA
ASERR, AP B S R K TR R S 5 [ SRR K
WL R T 5 L, I s A PCR A
FEHAPEPCRAZ R HEAT A FRAG IR, 528 ks 7
PR, HATTR P Rk R A R
I 38 8 (A P Bz — . 2400, R REZ R
WinE, SERAFIIAG RS, EAN—AN057
F A 2L X 5 I DNAJT A, oD B
AR A B IR B (R, 2011). Jetafhd
BEARR A QAP SR PCR 1Y), §195 His i
B al DX A 4 1 o i 4 a5 O B R M O R IR
PRS2 A sh PR A FEe kbW . Ny
B LA B 4 AT A 5 TR ek R v & 2 356 R 1) 4 N A7 A 2

1498

JAAE T EEAEH (Liu et al., 1995; Liu and W-
ittier, 1995).

PPRIE [K 7EAH M CMS 1) 1 P 1 7 Hp fe 5 3 22
1§ FH - Bentolila®:(2002) FH &l 7 v B ¥ 7710 v B T 0%
AR CMS B 1Pk R JE Rf-PPR592, L4l 1)
PN 14N PPRIE I RAA E AL B 1 o Tmaish:
(2003) 5% T2 M CMSIPK S HEFIRIKL(Rfo), %5
PR R 5 16 1NPPRAE 7> I S R A4 a7 B 11« BTZY /KA
CMS [ & 2 RIRf-1 (PRR791) 3 K] 4t i — 4> &
PPR ) £ b 44 52 A7 5 11 (Komori et al., 2004). 5%
CMSH M BE RIRF20 J8 T-PPR & I KL A,
2% 15 (¥ PPR 2K [ AIUK RERFLI PPR 25 [ B A v 5[]
Ptk . XuF5(2009)7E FKH s b T 542wt PPR & 1
)X (PPR-814a, PPR-814b, PPR-814c, PPR-816
FIPPR-817), J3 4 3 T IAk STLHE AN E 4l i 5 (1)
B B T B PPR-814a, PPR-814bHIPPR -
814cqixX = #F H [N (Klein et al., 2005). AT
REVEAC AT, AR PPRAR [ (1 R 51 PR R 1 975 14
Wi % :CODEHOP (Liu and Huang, 1998)#il 7]
Yy, T BH A SEPPRIE IR 1 R W A B, S
RACE (Rose et al., 1998)57 A g % H i i =% Bn -
PPR6363% K1) 4> K. cDNA A FIFE N 41 741, 45
B YA B AR, K TAIL-PCRIKEUS 3 1 /7
A5 R DS A5 87 I8 31 e 1 B I AR
e, HESaTREMIEEE AL A, AT H A
PPRILAMI1EFH S hEE. 4 R CMS B PEK 5 5
PRI 2558 St o

18R 5500
1.1 BnPPR6363: (Bt I 7e &

K HICODEHOP v 15 i AT 4l & ek, 3k
N BIMA 5. SPCRY ML, K5I
A MOTIF-E-1: TGCTTCTGCTATGGACCTGCTNM
GNAARATGG 5MOTIF-1-10: TGACAGCTGACA-
GCTGACAGAANCCNTGDATY W& B febf, 3543
KL 550 bplds ek 4c iy (Bl WP 45 1R
WIS BRI K554 bp, SR TFAtPPRIE K (Atl-
g12300) LA H m Al e . B A2¢' T, #
TR — BB B 77%: 58 hh— N5 E
W 2 4 % ) RAPD-PCR ¥5 it (AB458521) 7E EE 4
2¢O EME h84%, E ML Bk H S kSR
PPRAEA B o
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2000 bp
1 600 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

K1 PPREE A BUK 9 1

¥E: M: 2000 bp DNA ladder marker; 1: PPRIE K /B o %
Figure 1 Amplification of PPR gene fragment from B. napus
cDNA

Note: M: 2000 bp DNA ladder marker; 1: The fragment of PPR
gene

1.2 BnPPR636%: K 4 K R Il 3k 15
3'RACEY 14 th F— 11 45417 (K12A), 5'RACEY”
B P U S A (1812B) . P K BI3'RACE
JBUR/N K695 bp, H UL IF [ PPRIFIJE . S'/RACE
IS BP0, /N B 91 5 B0 R 5T I PPR3E

1 600 bp

750 bp 1 000 bp

500 bp

A

12 3'RACE(A)HI5'RACE(B) 1 7 1y 1t H vk /&

E: M: 2000 bp DNA ladder marker; 1: PCRY 47~ 4)

Figure 2 Amplified fragments of 3'RACE (A) and 5'RACE (B)
Note: M: 2000 bp DNA ladder marker; 1: Amplified fragments

100 200
P I T T T T R

300 400 500
PR T S TR TR N SR T S '

KPS EREYE, 8 ARk e 3 R Bk
H1629 bp, SHIETFHIPPRIFAYR. SRACE 53 RACE
(1438 | BEAFAE160 bplf 555741, I CAP3)T4)
PHEE AT XS RACEMIZ'RACE ) B 41 HEAT 4 K 7 471
PHiE, 584 KJEZ A2 164 bplfIcDNAFFS, £
ORF find #4453 H7 2 W FL I T80 3] S48 F 41k +37 3]
+1947, EKA1908 bp, G636 M, itk
fir4 ABnPPR636. BnPPR636%E I\ T4
71.3 KD, Z5EH1 4 k8.1 0 AR5 IX 4k B 2 (conserved
domain database, CDD)73#7# FHBnPPR636 H. A5 111
PPRILY, J& T MU KPPRA [ 5% i (E13). )
PHE DNAF AN 519, 43 7 LLcDNAFIDNA
S BEHR 4 1 BnPPR636  ¢<DNA 4 K- J¥ 41) il %5 K 41
DNAJTHII, K13 T R/HEER) B (El4). Pa1L
X AT R, BnPPR636JEA [F1cDNAJT 41 5 DNAJT
e, NERE T,

1.3 BnPPR636 1 #EAL 2317
{E{ENCBI L Blasti## Z& LU X} %L, BnPPR6365
2R P2 5 2 1) — AN R AR A IR = R R 7 51 ) — 3
P, 183175%; SHLEIFIPPRIT AN b
B BIH W S ) Oguradil i e PE AN R G0k
52 B IR i PR S RS IR 7 9 — Sk s s . R 3R
FFI IR PR s B 781, AR SR A ABQSO0S-
46, TUFFIFHICART0003 OguraZil il FikfEE AN %
SRR FENACIT0132, % NIIACM24117. 7KFEHY
ABC42330. 1 KACN24620. E R IXP0025201-
67+ FIRIXP002465809 MM [FIEEE76466 &A1)
XP002977337HI K IRICAT32535, KHIMEGAS.0F)
HEARYIMIPPREE ARG R W MR R
Gk B WA LLE L, BnPPR6365 [A] 252 J& (1) 1

600 636
I ——

MR o

Query seq.

Superfamilies

PPR Y PPR Y PPR PPR)( PPR Y PPR |[ PPR | PPR Y PPR [ PPR
supe A supe A supe supe J| supe A supe J| supe J| supe J| supe J| supe

PPR
supe

eAs R dIErT ol

) @) =)

PPR_2

Multi-domains

=) =) =)

13 BnPPR636)7 51| PPRIE Y734
Figure 3 Distribution of PPR motif in BnPPR636

) () ()
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M 1 2 M

2 000 bp

K14 BnPPR636JEK 4 {cDNA (JkiE 1) 51 ZHDNA (VKiE2)
S/ E S

#E: M: 2000 bp DNA ladder marker

Figure 4 Amplification of BnPPR636 full length cDNA (Lane 1)
and genomic DNA (Lane 2)

Note: M: 2000 bp DNA ladder marker

SKP23e i BRI ANRFNTHRE SR FIRAE i, K&K
FRipdl; 5 RN TR R T A PPRET 125K 2
RAIRL» RABILAL B (3R 3O gura i iy Ji
PEAT RGHIMEIE RN MR E IR, TR
ARG gt KA HPPRIE FI2R SR RIE WAL
T(ES). FKREKFEHIPPRELL —lL, HMKSmR
FUPPRIEAE i, MMt AN HIPPR & 1 U
AT IT o TR AT LUABL, PPRET FI/ERE(L
EEREN R, (BRI T M. IR RS
K R IEALT S D0 B AL o

1.4 BnPPR636 [ 41 4345 Rtk ik 2 #r

K 2 % 1 RT-PCR % A5 1 BnPPR636 3t K] 71
s 25, L AERUR RSN AS R AR A RIS &
45 R R W] BnPPR636 71 4t ' 1) ik By, AEAR
MRIERIRZ, MRS RE AR, 1E
2Kl Rk B AR (K6) . Ui IZEE AT BE S AR K
BAHK, FBAES SRR A S .

1 600 bp —f
1 000 bp —fs

-

K6 BnPPRG361I 412Uk 1 4 ik 73
Figure 6 Tissue specific expression of BhPPR636

1.5 BnPPR636 /)3 31 T Iy 1§

HRPEBNPPRE36(1)5 K DNAJTF1, it —4cHF
5| P)EATTAIL-PCR, 18 358 A X FRPCR MY
S R IPCR“IAE 1. 2% B IR BB b Fa gk, 3K
KL 1 100 bpIDNA K B (7). Feo1 bk
BLHSZBR K A1 145 bp. FIHIAELZ R 301 Mgt
(http://www.fruitfly.org/seq_tools/promoter.html) i il
gh IR R B R BT IR ARFAE

- 1t S i A

Stem  Flower Fruit Root Leaf

7 BnPPR636 /i 5l 74" 1 i ik 4]
Figure 7 PCR amplification of BnPPR636 promoter

Bnactin

BnPPR636

FIFHPLACE (http://www.dna.affrc.go.jp/PLACE/
signalscan.html) Tl 73 #7 4% /0 )3 B DX S8R G 1Y
A FH TS G i, SR R 145 bp X A
w2 M IO E(E8), INTATA-box. TSS

97 BnPPR636
0.5 94 E ABQS50546 Brassica rapa
93 CART70003 Arabidopsis thaliana

72

67

KI5 AFERE YR 5BnPPR636 AR PPREE (AL /)

ACJ7032 Ogu CMS Brassica napus

99— ACM24117 Raphanus sativis
o7 EEE76466 Populus trichocarpa
——— ABC42330 Oryza sativa
98b———— ACN24620 Zea mays
XP 002977337 Selaginella moellendorifii
XP 002520167 Ricinus communis

SP 002465809 Sorghum bicolor
CAJ32535 Hordeum vulgare

Figure 5 Phylogenetic analysis of PPR proteins homologous to BnPPR636 in various plant species
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CAAT-BOX

‘[ GATA-BOX JV

7/ I-BOX H GATA-BOX CAAT-BOX ]7

CAAT-BOX

GATA—BOXHGATA—BOX CGCG-BOX WRKY ROOTMO TIF CGCG-BOX GATA-BOX
WREKY CGCG-BOX I-BOX /L WRKY)— CAAT-BOX // I-BOX // {GATABOX
— CAAT-BOX A\ ROOTMO TIF /L CAAT-BOX —EiA'I'A-HOXJ—[(iA'I'A-HOX]— CAAT-BOX m i v

P48 BnPPR636 )5 517 A H o434

Figure 8 Distribution of CIS-acting elements in the promoter of BnPPR636

CRL R ), FI—See e R P85 A i,
GATA-box, WRKY710S, MYBPZMZ%i, 74htk
I SR R AL 2V e oo F, WCAAT-BOX;
5 ihia A K oot:, tMYBCORE; ALK 5o6iH#E
FHOCIR AT 15, WIT-BOX. Tl 45 52 BH I 7 471 g
fR3&BNPPR636(1 )3 8l 174115 B -

21418

A5 v e R R e B = vk —, T
TAEEN, ANE S, HAXESR, BWE3 2
I FH o [ e o B 1) S8 A 1 e FH e 41 R R
PEo TR T A IR S o T AL IR T
CODEHOP J7 v H1| H 2 55 18 7 41) 1 £ 53 2 15 11 13
51, HR AT 7 51 v v 19 18 9 5 | 0 A8 T
5, RESE A SO BRAR 5 140 1 1T T, AT =
5Pt CODEHOP J5 ¥4 v 51443 Sk 5" b ity Al
3L PRIy o 5" AR i FH 20 A2 304 Bl 4 1
FEXHE KRR, #MPCRIACE; 3%
DX HH R 4 2 R 7 4 W U 1A 1 91 5 | 0 4Lk ZEPCR
RERR A, R 3L X 5 7 51 S AR 5 (Liu
and Huang, 1998). 5'J&HR ¥ Fl13"4% /0o X 2 [R] 4 F mf
DA 5 b 86 i B 18 PR e, 8 v 2R TR e B TR 2L
%, KSR CODEHOP T V4L ¥ i T 645514,
L RO 51 xt, A 1 REAR U 384 HH W b A B
(51 0%E sk 3RS T P PPREE IR, IEWH T 1% 51k
() v sk

1501

RACEH; A & LAPCR LA, 4 551 4 A1
WG Zs G, P B cDNA 5K B F13 'K Ui 1)
— R k. IEHEKRACER A F) T Wb i % &,
TR AR P A G N )2 o VR 2 SR = #0F)
FRACEH A N3 3 T FE 4 (1) cDNA 4> K (Rose et
al., 1998; Chai et al., 2010; f[HEZF5E, 2011). AT
74 FH CODEHOPi -5 [ #1434t H bry 5w v BL i)
A, 45 G RACESALE H W 20 yh = ik FL S 40 i it
HEEA T (Pol CMS)IM K Z ) 3543 BnPPR636
FEDR . T IS IR 7 51 o3 AT 45 RUE S BnPPR636
HO&REN—LPPRE A, Fril 5 H 8=
A0 M B REVEAS B B PR R DA R 2 B R T 41 AR AR
MG, W5 Ogura CMSYK 52 55 X [ & 618 1 471 A
F 32— AR SN0 1 ABQ50546.1 1R FE A1 A AL H%
e HerABQS0546. 12 M SE 1) — MR L 5 CMS
BAE PE M S M BE AR ()5S DR A S e v B ok
(17, 58 MK A OS] BEPE 4 K (Geddy and Brown,
2007). 5 PLEG I RIS s R PPRIE A 2 At g-
12300 (FEH ZEH 8 1405 CAR70003), £1 774 bp
JP AU B B N A1 409/ MBS 2 AR A1 1R, R ey
I579% . Liu(2012) i ik & A7 v B 3R 15 1 ok HL o
CMS [ {15 3% & &2 3t K ORF2 1 42 5 At1g12300 [A] Y5
PEdpe . 1 BnPPR63650RF2 My ] —3E A, A
HIF U FH TR) 95 v B 3R A3 H bR 2 D] b A7 v e i o
PRiffF £ . (HBnPPR636 &M &Kk R ILK, A £y
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FE—PRE . 2/ — s T LUEAE, e o
CMSIIMKEFE, HHIETFF AR 2 [PPRIE K )
At1g123002 [F) 557 B (1 o] e e = o

B A1 A AT i 85 BnPPR636 4 K 3L K (1K) 51 4
X H B A SR ) — 2 fh R A TPPREE A i, 74
M2 T W], BnPPR6363E X 76 A [7] 1 5 2 2
MAAAEE] 2R ER, X2 &tEehtEE
RIPRIRAHOG, wRT ZEE— D e ek . 8l 24
BnPPR636 )3 ) T P41, KINZIE )1 50t &
V2 e P (85 A7 4o ¥ 32 ERT-PCR AT 45
B, BnPPR636AE M frfbHh Rk & f i, HARETE
Wrp ik, £WIBnPPR636 5L MR AT A
Ko JABNTFER AT RINIL T S5AT 5 I AH L
ML SR I SV S R S e o
KW TCAt, HE—IBENE T BnPPR636-5 1 AR 1) K&
B WIHAHESE 7 () BnPPR636E X 1) T fE ,
AR RBP4, WA 31 IR 30 I GUS B
GFPRIE A BT WAL FE AT TT , ML HZRIRFRAT
[] ] AT LAAS) £ BnPPR636 1) 11 S ik Je I R R 1A 3,
W, HAmmsd, WS AR A AR, Dl —
A PPRAR [ 50k N AR T A= b i VR

3R E 5
3.8

SEIGARL R H RS POL CMSHITR S 5120,
Fhr e AR M A2 g SHUARE A B0 E S P 2 2 o A 24
AR 4L it

32 BAR, BRI AR

7 # AApMDI8-T. KW #T B # #ADHSa. Ex
TaqZE A i(5 U/uL) H 2B TREOGE)AT IR A 7
DNA MarkerFf1dNTPs (10 mmol/L)J¥ H 5 [ Ik 50)
/~]; Dnaselld T-Progema/Arl, HRNA$RHH Triozol
FIRNA J # 3R &0 T Invitrogen 22 7], DNAJH]
W aifb R G TOMEGA A il o HeAhiR 7144 4 [H
FEoy M4t

3.3 A DNARIE RNAFHREL

K HCTABIE IR YL EDNA, TriozoliL#
U S RNA, FDnased L L 22 FEDNAYG 4, 1%
(AL AR 2 e L VKA DU DN A FIRN AT 2

3.4 BnPPR6363: K Fr Bt it 5o
FRYEAENCBI L C 5 Sk (R PPR 2 ( (& 3

1502

R, ERSMEIT. A%, & MRS5S H
WA 3SR 200 R B M) I PPR AR [ R 2 L IR
JF 0 A %f LEF 41, 342 Bl Blockmaker (http: // blocks1
-fherelorg/blocks/blockmkr/make-blocks1html) 2 47
TRAFIX B, K19 B ORI v S R 1 (R 2 R R 7
HIHEAZ EICODEHOP, Z5-& % 43 Fr B i B2 ik
1751t o IR T BN . TmfEIE 4 2 H 1)
F B GG Ik Bl TR AR S
J% . PCRY Bi14 2 4 - Taq MIX 10 uL () F GeneStar,
DNARER 1 puL, 1F& M54 %2.5 uL (10 pmol/L),
ddH,0 4 uL. PCRY 14K H] [ (touchdown) PCRF%
¥, B195°C 2 min, (94°C 305, 55C~40°C 455, 72°C
2 min), BKIREREMER FEELIC, LI4MER; R
J5(95°C 305s,40°C 455,72°C 2 min), 25/ME#H . PCR
PR 2% IR RE &I - F kR ll, A FHOMEGA
2] R RO ) & D™ 4, 24k f5 5 PMD18-T
WRER:, HAKMFEDHSa, W B 4l
T, FEVERPCRYS T LA PH A S 0% 22 DR AR B
RS54 B2 = (i) I .

3.5 BnPPR6363: A 4= K:cDNA 77 F

1% B8 Clontech 2~ 7] ) SMARTer RACE cDNA
Amplificationi® A& Ui WA 55 1 W) B ), A 3.4
HHIRAFIPPRIL Ay BUZ R P41, 73 i 3RACE
5 5'RACEH; 7 5| #GSP-F: 5'-ATGGCGAACTAG-
AAGAGGCTTTGGG-3'f15'-GSP-R: CGCTCCTT-
TGACATTGAGGCTACAGA-3'. 3’RACE55'RACE
I FE e DNASE — 45 BE 145 B PCRS Y A4 32 R
BRI 18 15 4 Clontech 24 ] 4k 71 & 6 W 5 3547 .
PCRJ N[ EAAFA 50 pl, B K: cDNAZH—%E
2.5 uL, GSP (10 pumol/L) 1. 0 uLL, UPM (10X) 5.0 uL,
Master Mix 41.5 pL. PCR [ NAZ/ 74 : 94°C 30's, 72°C
3 min, 5MEFR; 94°C 30, 70°C 305, 72°C 3 min,
5MEIR; 94°C 30s, 68°C 30s, 72°C 3 min, 274
TEER; H3SAMEIR. PCRy™“H BLglifh. ve B
J¥[F3.4.

3.6 BNnPPR636%E (H &K P 51l [fIPCRY™

R % B 42 cDNA 7> 41 19 5" 3ty F1 3" 355 ¥ 1F 51 4
AllF (5 -GGAATGATTCATCTGAAGAAGAAGAA-
3)FIAL-R (5-TTATGATATGTCTCGAAAAGGAC-
CA-3"), 73 LLFE R ZIDNA K cDNA Jy AR 7 19 FE 4]
4K, RN 95°C 3min; 94°C 30s, 58°C 30s,
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72°C 2 min, 34 MEH; 55 FF72 CHEAH 10 min, PCR
FEYIE KRN . . TeRE . W] 3.4,

3.7 BnPPR6363E [Al {41 s R IE 7
TERARA IR 73 e R =25, - TeRRE
AR B RNA, ¥ 5 i cDNA J&, 2 #i Chai %5
(2010) K H = 2 715K I BnPPR636 3 K 75 A~ [H] 41
U AR R A, BUH I R SR I R K
Bnactin (GenBank & 3¢5 : AF1118122)4 N & k1T
Fg BPCRO T 54145 W F: PPR-ALONE-F:
5'-AGATGGTGATACGAAGAACA-3', PPR-ALONE
-R: 5'-AAAAGGTTGAGGGCATCGTC-3'; Actin-F:
5'-TCTGGCATCACACTTTCTACAACGAGC-3',
Actin-R: 5-CAGGGAACATGGTCGAACCACC-3'.

3.8/ 33 FHIT 1Y

A e KT ZH DN AAE A i, i H] Genome-
walking i 7fl| & (Takara 22 7] )4 4 71l 5% BnPPR636 5
TS HHEBnPPRO36MIA KA, ¥it34%75]
YISP1 (5-TGGCAACTGAACCAAACAATC-3"). SP2
(5-CCGAGGCTGAACCAATGCCAAAG-3') Fil SP3
(5-TCCTTTTTCCTTAGGGCATAC-3"). LR
BEIAP2G I WIE A LiE 514, LASPL. SP2. SP37|
Y153 AE A T 5 AT 358 A FRPCR [« L
PRPCRIZFE ™ % 4% A S U B IEAT . PCRA™ S
o el I 1 11 N - 1 S A ik 2

({EEWALN

M AR I B AT, BB o B ST o)
TR PR, =2 5 CEE Bt ZI5 L
BT HAAGS AT RIRR 5 48 XUIERI, AT 2o
PCRiAS:, SRS AEMGE BTG seit. e
) B I [F) S 2 PR SO

ESt)

ABEFT 1 5K 863U PR (201 1AAT0A104) . [H 5K K
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