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Application of BSP Method to the Methylation Detection of BZIP17
Homologous Genes in Allotetraploid Raphanobrassica and Its Parents
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(College of Life Sciences, Wuhan University, Wuhan 430072, China)

Abstract: In order to understand the expression regulation mechanism of parent origin orthologous genes in the
allopolyploid genome, the bisulfite sequencing PCR (BSP) method was optimized. The results showed that the
methylaiton rate of BZIP17 homologous gene promoters in allotetraploid Raphanobrassica and its parents was
ranged from 3.8% to 18.8%. Moreover, the expression level of BZIP17 genes in the allotetraploid and its parents
were detected using quantitative real-time PCR, which summarized that the expression regulation of BZIP17
homologous genes is correlated with promoter methylation and other mechanisms. So, it was suggested that the
BSP method could be applied to the methylation detection of more homologous genes, for the researches of
molecular evolution patterns of allopolyploid homologous genes.
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Feafiok T AT BB R AT, S
HAELES 2 R A Il R, BRI aE B K&
Mgtk gE B, FHIRY 5. RN EY
AN PR K T A0, 3o £ R R T
B R AR B3 R R ISR L T4y SR A AN AR S ok
PO N T B 2 35 T AR AT 1%~5% ) 5 [A]
R AN HoE AR oK 2R, ZRRIERHE
HZ 5/, s, dREmHE. 55, =22, HmY
WE TSP, R, BRI k2
SRR IHLE] M AIE R, R AR R 2 TR B
RIFAEIE R RIA W 7, 72t % 5 7
TR 2 AR AN [RISE ARSI IR 1) B 2R [F) 55 R SR AR 2T

S B 22 TRTIE 5 57 H WL I8 AR B T X 2 i
PRFE RIS S s, Hod i e TR AR (RS )
T L IDNA R A B A N 5 2 15 Rk R R IA
A s A S DNAF IR AL J& 5 1 AR L 75 il
PR ¥ R 2R e s Edfe, FERAE
F-CpGJF41(5-CG-3") I M g 1o s |, 7 S5 AE
WIEK 21 AECpG 41 (CHG K CHH, H=AETELC)H)
P 37 s A I B — R KT 1 A s T,

BN A 21 X 3 CpG [y 41l & £ ICpG &5 (CpG  Island,

CGI) 1) H B Ak R f% 5| 4L . 1 45 44 X DNA 5 R H
R HAETE e, AT 51 RS HE DR 1 i8R, A
P IE PR i 2k 00 UL S 7 R £ 1514 (Arabidopsis
suecica) 2 H FA AT S (14 [7] Y5 2k PR 25 & kA7 ar il
SR LTI R RS kA T ik 84k, HH
FEA AR AT AN [7] 255 4% >R Y5 P 7] 5 25 BT 7 52 i 7] g
A ITAFES, R, IR IR £ 5k FE PR 2
AN A SR ARYE ) B2 YRS R 43 i 7, DAER 2%
I Ja LR Rk 2= F W AL, U H R
TEAN [R) Y 25 PRI 21 [R) 9 228 (R b o T =K

VA EZ 26 F*PCR (Bisulfite sequencing PCR,

BSP)BA & — s B ) F SR AR 5o A, L i 2
e 22 H BRI £h AL PR DNAF 41 R HY AL Y il
Bt R AL BRUTAE , FE55 —FEPCRY G 5 A
BRAEBCRT AR S5 B3 1 K I A s A
THAE, 1 P SEAG HOCRIE U AN R A oAk, A4
A 45 R SRR — 5. iSRG E AR £
AL R AIDNAFP FIEAT Eext, BIVAT &4 € AL bR
FATEDL, e R] DA — H AR S 3h 7 51
(B KT o SRTITZ B B 2485 1A [R5 5L A
JA BT AR TN N A7 AL UR R, — R EARIE
IR AL 51 W00 18 2 A5 A b AR ) 2,

R BV 51 it AN BEA A CpG &y EE 4R
FR) CAVE fe T 36 3 R0 RE R U 1R L P 51 1 i i) 1497
W, =RBEGAEAFEARCR I T 51 AR
AP LB B AR . A ST, FATIEH AT
HIEE -7 R DU £% 44 (Raphanobrassica, 2n=
36, RRCC) K& HoEAH | (Raphanus sativus, 2n=18,
RR). FI{£7F ¥ (Brassica oleracea var. alboglabra,
2n=18, CC, HHAHN)I®, SH0iAH 5 1) [F Y 5 K
BZIP17)5 317 BSP R EAL A, ZEf# TR bk i)
R )Rl AR AL T PRAE R VO T R, R AT
BSPEARTEZ A5 K 7 T HEALHL AT T IR - A
i, 454 SEm it e mPCR (Quantitative real-time
PCR, qRT-PCR)¥#z, 4 #rBZIPL7[RIJ5HEKIAEAN [F]
VIR 2 () 22 R RISIR, 7881 H &4k
BN 22 A AR [R5 DR B — Fh i 42 i 0 O B 2 S
U5 2 A R 2 R R AR TR 7T B8 1 B4l

1 RS

1.1 ¥

NTLEBIE -7+ IY %4 (Raphanobrassica)
K H:oE A % b (Raphanus sativus) . A 1€ 7F
(Brassica oleracea var. alboglabra)f4 ) i 4+ b
REARML . X3V E F= I Shldiort A2y J5 28
(R 53 R, B AR BE A3 BRI A HURE, 12
H 43 R 4IDNAFTERNA,

1.2 DNA. cDNA AR [t %

K F CTABA $& B 4= 5L K ZHDNA, {3 Trizol
HEMNHL T IREUARNA. LDL2000 DNA Makery
Z, 8 R 19%35 I BB e I H R ) 5 D5 2 DNAI
RNAK 52 %4, HEppendorf BioPhotometer plus
AN B SE K260 nm 2280 nm R G
AR (53 3 N Ao S Aggo) s THEEFE R ZHDNAFIRNA
(46 FE R B . f# I M-MLV RT )& % 1k &
(Promega) ¥ RNAVE K ' FIMRNA S #4545 il cDNA
F—8E, DActin2lTANZEER, &% FICDNAAR
AR e S 25 R R s A I R B AR

1.3 B3IFHIERE K& BSP FEALA T
EEFFIRIRER MR ITBZIPI7R R

FF A D43 5145 H % (http://orassicadb.org/brad/index.

php)P A48 | (http://radish.kazusa.or.jp/) 223k B 20 %
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P8 A B HO R JE R IDRE R g X . 37 )5 30
T H 4k 1 (Coding sequence, CDS) 74145 B .
{55 FH SoftBerry 8 47 J& 2l + T £ 44 (http://linux1.
softberry.com/berry.phtml?topic=tssp&group=programs
&subgroup=promoter) A1 SoftBerry f # {# 57 i 1% Jt
1 2 3 B A (http://linux1.softberry.com/berry.phtml?
topic=scanwmp&group=programs&subgroup=promoter)
WE S b AH I BZIPL73E K e af s s 5 5 b i
B JE B+ X3, FREAE B 24 5] Pk T E A Methyl
Primer Express V1.0 %2 X 3k A7 7E [ICpG &, 47
KX P BCE CpG i K a3 8l 1 P A T2 SRS i
BSP3 #ix it

EHERB3FHERENRF {5 A Primer
Premier 5.0%% {423 A% & Ll i Ba 3 110 3 51 15
TSI, WX 5 )RR AR B 7 21 25 A 5 A
H AN JEDR A AT BT, A3 B ME— ) AR
FERIH A BT EE TS5 IR, RIS 51 Pk 7 DU A5 A B PR 21
R AT I SR AR )[R DR . A Bk 5]
YIF12xTaq PCR Master Mix (TIANGEN){A& £ % Y
FEARTR P HER P ZIAES b F i H AR 03T
W, 22 2%55 Ik I FRvk A I 5, AE SR AT TR DT
ANE B, I FDNABE R [ 55) & (AxyPrep)
B0, o iE#T7.8 Pl Eluentd . 21 0 A8
Dual Promoter TA Cloning® Kit pCR® 1l vectoriz 7]
% (Invitrogen)# A1 (IPCR = W% 43 T T#iAk | 4%
b ZIDHS /B Z A 41 M, 7E iR A X-gal FIPTG 1)
0.1%%F 5 % &= LB IR 5 |, KAk Ja B 4a 3
S1iRAT, 37T°CHEFR16 h/a HREUIE BT i B 3Ed K
FigR, HML35| YT BIRPCRETI, H4 5 45
AR B v B BRI Y . PSR E S
FI AR, 53% MBZIPITES) 1. STl
BZIP17 )5 3l 1 K DU A A b 43 5 5 25 S AT U5 7] I
FIBZIP17THE R R 3 T HIF5IME B

ERF B THIBSPRELKE  HIH LT
Wit Methyl Primer Express V 1.0 4EDNA |
ECpG 7 H1li A KA ARG RE &, F R E
BRIR £ AL BE S B 1) Z 7 4 h CImU(T) 4k, H %6
BN FTH 4 A B S B PP 51, BT CpGAL A
Wit g1y, i PCRAEREN Frid 7%, RImy LA H
B A0 I CpGAL s AT I EAL VPAN . SRT, HEY)
R AH A A7 AR 1) — € BRI CHG & CHH FH B A fr
RE B WML AT G IEA KA T 518, %
BAT BRI I AT R AN RE SRR A G, G R

RAMPCRY 1 . Ak, FATER M FRE, [0
R 5 )1 CHHHF A R I C T HONT, SR EH
5 R H ) s N B Primer Premier 5.0%%4: 9, &
FFCpG. CHG K CHHA it 514, #4531+
AFE P FIRE F A L. BT8G5 it
P — MU, [E S RS T A A (1) Sk
J&425~30 bp, F=#IK £ 9100~300 bp: (2) 51445
B P 5 R B R B CRIU 5 (I C AL
A WRANREEET, W RS, (AR A
A THE i AT BEAETE I AN [F) H SR A AB U 19 03 3 7
b RER AR T R BB AN R s (3) [
FERN T ARIE RIS R 1 RE e 3, BSPSI W4 & 4r
ST I GRS B 5 2 IAE PSRRI P L, 459
FIE— (1 FEXT R A L2 IR . [T HEZ DNA
Methylation-Gold™ Kit (ZYMO RESEARCH)iX 7 &
Xof DY 5 4k R 5 A 4= F2 (K] 4 DNARE AT 5 0 At R 26 4k
HANEW, YRR ER, FEI0ER
PCRAE i, i H bk 5] #) F12>HotStart Taq PCR
MasterMix (TIANGEN)fE R334 DU & ity > H
WP FIFIE b SRR ERRTE . SRR 5T
ok, FEASH R BUX10~20 & 3 A B AR I
BT R VN, 153 S AR R £ AN S 1R B T
515, 2 HIDNAman 5.228 #1722 FE 51t
XF, LA TR A B BRI V0

1.4 ERFRIEMK qRT-PCR A% & 2R

Ve S AHIE 2% 3 K 4 BZIPL7 2R R ) —
B RIS HICDSHAL A 73l it 514, A HAE DU R4
KB I T R PRy S G0 R AR SR Y AR
SR o S b3 51 R e 5 B RNk R SYBR®
gPCR Mix (TOYOBO){t:Applied Biosystems StepOne™
Real-time PCR System (Applied Biosystems, USA)%¢
TG A BRI D AT R R R R o AR I
1 S AN DY A AR G T PN 2 0 PR Actin2/ 7 1) 8 s K
PR, LICDNAMEN, FEANSER B3N 1 B
MANRARESR, AL, bR 25 A 4
3%, JEDUAR 1A B P 72 (X2S) oA,

2 SR
2.1 BZIP17R B FHEE M-FFIE MY R54E K SEAH 1

FHER
BZIP1772& — s P i IR 1) 3 S (R 7, (2R
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HR AR B S RISMSIPE AR IIE], 50T
MU FINA SR e Z A%, S ATHB-741
RD20% Eh oy 1 AH 5 DR (1936 5%, 3 SR AR 11 o 3k e
R AP RAT T N R R A R 5 E
BZIP17 % [X 1) 2 % ¥ 1| Rsal.0_11912.1.955788.t1,
TR Z FF W HE R 245 B L DAL b i 2
K NS %, 15 3)H EBZIPL7H N 115 % 7 51
Bol005139. it it — 2 A i 44 22 n] JBZIP17 %
KA BLCDSIF 41, nIAEA Ja Bk R 3k i A
1) HARTF 1

N EIBZIPL7 5 R B 5L (1 8 3 1 17 S 9 1E A
BSPA il HH 4k e B, FRATTE R EIE A0 H 15 [
VREEN S B mAn st T o, AT, RS
P T T AN CGIARTE, 43 1k 52 i S le 4 o o |
Jt—262~-8 bpHI-1266~—1001 bpkt & ~AIH ¥ B
HTFWSHTH] AR LR F 510 51 0t
N IFIE AN YR T BZIPL7 RIS 512 )
P34, SRR S5 S H R AT IR, 15 20
— LU 4 AN = 1) 7 41— B (R L), Rl
Ay E NS I FFEEAPUART RS NEYR. ST TR
JRMIBZIPL7 8 37 J5as 7 41 .

XS Es Rt — 2 KW, 2 PBZIP17/E3)
THE NSEFHI—8M N100%, [FEIFE
BZIP17Es T 5 HEZHEF I — B mik
99.62%, it B 1% ik D] 1 2 s i 4% e B AE ) A A R
o VUREARSE NoRAMLE, B RVEEER S 3T
E-213 bpib kAT —B12 bplsEF 44N, Pl
2% R J8 31 1 BE 25 DY A5 4R PR ) BSORH Aot e T

#* 1BzZIP17 Jazh FFiF% 55 RR. CC B3l T8k —8E

Table 1 Similarity of promoter sequences in BZIP17 with RR and CC

JA ZlF Promoter RR cc
RR_Ref. 100 -
CC_Ref. - 99.62
-RR 95.67 -
-CC_Leaf - 74.44
-CC_Silique - 99.62

RR_Ref., CC_Ref.. Z#¥5l; RR,CC: EAFHFEFF; -RR: Y
R 8 S [RIJE 755 -CC_Leaf &-CC_Silique: DU A5 1 Al 5
IR IERNEF S - BRI .

RR_Ref., CC_Ref.: Reference sequences; RR, CC: Homologous sequences
in parents; -RR: RR homologous sequences in Raphanobrassica; -CC_Leaf
and -CC_Silique: CC homologous sequences in leaves and siliques of
Raphanobrassica; —: Comparisons without meaning. The same is following

Tables and Figures.

H AR T AR S AL AR AR AR I IR R IR
BZIP17E N 58+ b, (EAE SR, AU
AR Fr b & B1-1227~-1186 bpft)—Ei42 bpfEsl)
(o, T DU AR A R H A (). RE X G
HE BRI I R SE R 51 4055 8 D 0 35 R 201 [ 5 38 [
MAERE R I O, BIA T DU A5 TT IE [FRBZIPLT
JA BT PSS et PRI RN % ] B
KA LR AN T SRR TS R, R RTREE
U= AlL) =¥ Rl g o =R N A AR =Y LR
EANFIH LB ZIP LTS i [ AL R (1) 22 57 3R IE

2.2 B M-IV IBIUfEE R SEAR A BZIPL7 [RVRZE

BT B B

NFERE IS - W DY A A KSR A H BZIPLT [
FLR A 37 1IBSPI T, AR B 7 A e I 7 i 2
W 5 837 R IR 8 CHHHICE BN T, ] LR
W7 51 RS BT IR BSP 5| 40t B 0 A 1% 6 b B S
()35 [ ZHDNAEATPCRY 1, KrPCR™ ¥ v B Il
BRI 75 5 30 00 Ja 27 7 F ELx, ) FE AL
B BA B 7 R KCE . BT RoRE M
FERMEN, RATRE T A FYFRIH & FF
FER R 27 (1 RS L, R I AR R BT AT Ak
B )R 2B AR R AF B 1 v B D T 4 SRR A
—5, FHBSPEIAH T 2 £ 1A R 95 25 B AS U B 7]
DAAS S AT SE 1 FH RS R

B2 % | -FF 06 DU A4 S S AR i 1 f A SR 21
ZIHRBZIPL7[R)R 5 K S 31 7 1 E i FE AL I 0L,
ForrbRic N CIAAT s A AT g R AE H 14 1 o s g
PR, X EEARIC AL A SERRIIAR I H R S B
B 2% 17 HH IR S BR 0 A7 A B0 B A S 2% B ) R
T KT o T EE A R ik Ak B A PR AL s e 1Y)
HFRAEAE — @ M ARCR, 1B FA R A H
S b B R g 57 s (B i N T A I 1) L AN B
PERT LSS IR, R BRATEAR L N T I 25 F 5K
B 0 45 (47 A FR AT R 0 BB AE 4 L9 £ S H
FEAGAS I I BH 14 2%, F LA IF 3 51 1) Y 240K
B 24T B I DU £ 4 B2 5 AR 9 A 4 2 BZIP L7 [R5
F R A 811 H B2 KT 83.8%~18.8% (%2), 1R
P5 $L B 77 (Arabidopsis thaliana) & [X] 21 1 &1 44 B 3
PP HTP, JRATTIA g3 R — 2 T 0 A

AL, A B BZIPLT R PR AL R S 3h T 1
H AL ACPAE R I AR s A A AL, HAE R
(K20 232 5 (ale. bif. clgMh/dib/NT1.6), ity
35 PR IS A2 52 A TR T W [ S IR FE A i 3
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-RR1 T 514

-RR2 i 513

RR1 BT 509

RR2 AT 509

RR3 X AT 509

RR Ref ps ATAT ATCATTARAGTITT - ATAATTTAAGTTRAR 444

-CC Leafl T ( ( (G T T T GRTIG y ) ( 508
-CC_Leaf2 Tiepwlger b Smmidey Saeh iy . . . . .. . .. .ovvnninnn i 509
-CC_Leaf3 T{epelgerbhmpuieryudeimgn . . . ... ... ... ... ... ... ( 444
-CC_Leafd T GAT TG T T T AGTA 444
-CC_Leaf5 T8 A TTTTGA T TG T T A\GATGTICATAGTA G 444
-CC Leaft T{epwuuer b umer S we b . . . . . . . .. ... .coinnrnnnnnnan s ( ) 444
-CC Leat? ARTTTTGATTCT T T ( T 444
-CC _Leaf3 G T TG T T T, T 444
-CCisi_lique] . NTTTTTTTTITT . GRARARAAGGGCTTGAATTITTIGATTIGTIT T 472
-CC Silique2 =2 M TTTITTTTTITT . GARARAAGGGCTITIGAATTITTIGATTGIT T 472
-CC_Silique3 2 z NTTITTITTITTTGARARAAGGGCTTIGAATTTITGATTIGIT T 473
-CC Siliqued = T 472
-CC_Silique5 T 472
CCl1 T 543

cC2 T 536

CC3 538

CC Ref. AGATGTTCATAGTATATGAT 473

gtattgaattttgattgttt agatgttcatagtatatgat

11 BZIP17)5 3 F-AER 40551 22 57

Fig. 1 Differences in part of sequence among BZIP17 promoters

10 A
-213 bp O -RR_Leaf
2 08 -
8
ﬁg g 06 m -RR_Silique
=2 04
B 5) @ RR_Leaf
= 0.2
0 | N 3 N B RR_Silique
TrccccececrcecrrcceccececcecrecrrececrrerTcececrerrrrcCec
PEIEEEALAT 2 Theoretically converted sites
2 0-CC Leaf
B =
Sk m -CC_Silique
it
= § | 8CC Leaf
A N PR R R Y . = CC Silique

TcecTrTTrTTrtTrceccececTTCTTTTTTCCCTCC

P& FAL 7 5. Theoretically converted sites

K2 BZIP17% b [A)i 2 (K 5 3 7 (A) RT3 [R5 3 81 (B) A 3 7 b MO g o7 a2 /) YR 4K 70 B RR_Leaf, CC_Leaf: i AS I J o 9 [R]5 6 [R5 3)) 77
RR_Silique, CC_Silique: A A S rh (R K FE3h T -RR_Leaf, -CC_Leaf: DU Fvh i RV H 2 3) F;  -RR_Silique, -CC_Silique: P44k
R EEIEE S ST Co B AR R AE LI IEmEE s T Be BN AR ARG I | SR ANBUBR R AL R B SR R IR . R

Fig. 2 Methylation analysis of all the cytosine sites on BZIP17 gene promoters. RR_Leaf, CC_Leaf: Homologous gene promoters in parent leaves; RR_Silique,
CC_Silique: Homologous gene promoters in parent siliques; -RR_Leaf, -CC_Leaf: Homologous gene promoters in Raphanobrassica leaves; -RR_Silique,
-CC_Silique: Homologous gene promoters in Raphanobrassica siliques; C: Theoretical probable methylated cytosines; T: Theoretical unmethylated cytosines; |:

Point the distance of the insertion-deletion site from the transcriptional start site. The same is following Tables and Figures.

T FRJEEER A (/. hig. blafifles KT & EHEATRAXTACE. BARRSE, JriE RV
1.6), X id WY VU5 (A RIS DR FH AL SE AR ST L DRI R AR AT DY i 44 5 2R A T 22 5 AN K (bld<
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1.1, h/f<1.6), 2 b [R5 ) B 3K E DY A%
R SEAG W B4 @/, elg KT1.6), HAMKT
T W (IR EL R F AL K o 6 BN R AE AN R4
FhFNAH 2R A ) H ARSI G AT 404, SR E] 7
FI T I 125 B 4Er LR 57 1) H BB B 17K, (H
N B F A B A S LA B AN . — A
e FH BN, AR AE T DY AE AR B S R RS 31
FIHEATHI, SEZE 3 H KA SR A
4 (B12: A)o SR, DURE PRI w5 0 (R s [
JE BT 1 —Brd2 bpHsk Ak 71 A E A LR
1) Al HE e A i i e i T 2 AL 1K [) 536 AR AR UL ) 3
¥ ALK F (B12: B), [R]85 X RE 5 27
I ] R I 5 M By B R A AB 1 2 A ) oAt FE ok
Y2 DU fis A i vh 5 R BZIP 17 25 [ 1 % s

# 2 BZIP17 R 3T HI AL KT
Table 2 Methylation levels of BZIP17 promoters

JAET HEAE (%) JAET HEAE (%)
Promoter Methylation rate Promoter Methylation rate
-RR_Leaf ? 8.1 -RR_Silique © 6.2
-CC_Leaf® 16.5 -cc_silique f 15.2
RR_Leaf ¢ 4.1 RR_Silique ¢ 3.8
CC_Leaf! 16.3 CC_silique" 18.8
a~h: 45, W5l AEEH,
a—h: Abbreviations cited in the text.
161 A
| [eaf
14 ¢ -
= 12t O Silique
q_gg 1.0 g d
Py L
o 7 0.8 _
E2 06 !
=&
= 04 e f h i
02 ra b
0 1 Il 1
RR CcC

RR CC RRCC
[F}il 5EI4 Homologous gene

Al

Methylation rate (%)

4. LR EPTE, DUfERHE NS RV S 3h
TREYER T HAES B2RA PP R, %k
(7 Y8 2 R DG 35 A 5 2 AR M) £ R AR KT 22 57 2
TSR] .

2.3 BZIP17TRRERE N ERFREE B FHREMH

HHIRME

K F qRT-PCR AR E 2 b F1 57+ # BZIP17 [7]
5 PR 43 3 75 DU i A R 5 AR R X Actin2/7 25 [R]
(13 SKF (B3) 45 SRR WS [R) o o [0 256 1R 1)
RIBAFAE RN 2 2 2% 5 (efas flb. clg. d/hd
KF11), WSEAMBZIPL7TRN ik B LI
e LA R B A O, (DU 54k 1) [R5 R R ik
RS FE RO F LA R B SoEAME, Py
354 Hp B A TR R R K R0 2 31 T R R AR BE 1
il (clas gles dib¥IKTF1.6, fih<ll), WAMLE
PR PIATE SE A 3Rk 8 22 7 0 35 1Y) IR 6k IR A
V9% At R B ek K, JCHAE f SR [R]
PRHE DR ) A B R i Rk R # (c/d  g/h alb K 1.6,
fle<1.1). DUfEARH F (IBZIPL7 1 255 B (i) W ST AR 2
CEAM R R RIEE(>1.6), RIDNAEIMPERIE, M
VU5 4k M R IBZIPL7 R IA FE () S A M Rk
EEML(<L.L), RNinHERE,

20.0
18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0

—— [caf

= === Silique

-RR -CC RR ccC
[F]35 5 F Homologous gene

[ 3 BZIP17 JEEIAEN RIL B (A) 5 8 3) T ALK (B)I L . RRCC: PUE1A; a~j [F#R 2.

Fig. 3 Relative expressions and methylation rate of BZIP17. RRCC: Raphanobrassica; a-j see Table 2.

B g, WEERSEA R PR HBZIPL7
[ 5 2 T (R Tk B 5 LR B 1 R AR R R 2B
GUHIR AR @S, KRBT 5 37 R R 3R
BN . IR RIAE R R A R 2 R
RS WA € MM R & (LLeaf 5
_Silique), {HFRIEEHHRZF BRI IALRILL
IR, HWRRAE L 7 Rk & 5

BORAEWIRI AT B AR, DR B R A bk g
A7 AE HoAh (9 1F I HL AR R i 12 58 R AR 2 21 rp ) 22
FRIE . WER S IRA R FEJRE A R (-RRS
RR, -CC5CC), AL I A BEAR L 1 s 1k
FERRIAZ TR . sehh, DURHARISE A b A5
[N A A 22 7 AR i %5 (-RRE-CC, RR5
CC), >RAFIYREE N FRIL B2 RIEARIL 1 257 H
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