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Analysis on genetic relationship of local cultivars of Oenanthe javanica based on AOXI and MCM5
genes and establishment of ISSR-SCAR marker for ‘ Yuqihonggin’ WANG Yue', LIU Jia',
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Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing 210014, China; 2. College of
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Abstract: The genetic diversity of wild species of Oenanthe javanica (Bl.) DC. collected from Nanjing
and 6 local cultivars in Taihu Lake basin was analyzed based on the amplification results of low copy
nuclear gene AOXI and MCM5, and SCAR markers of a two-step identification method for
*Yuqihongqin’ were developed based on ISSR markers. The results show that 22 SNP loci and 7 InDel
loci are detected in AOXI gene in 6 local cultivars of O. javanica; 33 SNP loci are detected in MCM5
gene, in which, 3 SNP loci are synonymic mutations and located in coding region, and 1 InDel locus is
located in non-coding region. Compared with MCM5 gene, AOXI gene provides more information sites,
and the support rate of ML genetic relationship tree of wild species and 6 local cultivars of O. javanica
based on AOXI gene is relatively high; in which, the genetic relationship of ¢ Yuqihonggin’,
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¢ Suzhouyuanyeqin ’, and ‘ Meinanshuiqin > is relatively close, and that of ‘ Changshubaiqin’,

‘ Liyangbaiqin’ , and ‘Jiangyinqingqin’ is relatively close. The specific fragment of ‘ Liyangbaiqin’ is
amplified with ISSR-880 primer, and 2 local cultivars of ‘ Yuqihonggin’ and ° Liyangbaiqin’ are
identified with the first designed pair of SCAR primers. Afterwards, the specific fragment of
*Yuqihongqin’ is amplified by using ISSR-836 primer, and specific bands can only be amplified in all
individuals of ¢ Yuqihongqgin’ with the second designed pair of SCAR primers, while these bands are not
appearing in all individuals of ‘ Liyangbaiqin’. The ISSR-SCAR markers of the two-step identification
method for ‘ Yuqihonggin’ developed in this study can provide references for the identification,

preservation, and utilization of other local cultivars of O. javanica.

Key words: Oenanthe javanica ( Bl.) DC.; ° Yuqihongqin’; AOXI gene; MCMS5 gene; genetic

relationship ; ISSR-SCAR marker

JKFr-( Oenanthe javanica (Bl.) DC.) A Z4-H: K
AW KA AU S SRR W BCR MG 4T
e s e B R R T R A At
I IR 25 AR, YT KR SR R KO FE
Xz — YA K BA R 7€ 55 00 R AR 1
o S A, ¢ A T (¢ Changshubaiqin’ ) | ¢ 75
M 777 (¢ Suzhouyuanyeqin > ) . ‘¥ FH H A5
( ¢ Liyangbaiqin’ ), ¢ £ 8 ZL /7~ (¢ Yuqihonggin’) .
YL 7 (¢ Jiangyinginggin > ) F ¢ HF w8 K I
( “ Meinanshuiqin’ ) &5, ¥J R /K 535 4% 5 F0 A0 5 Aok
B A A 5 O

T 5% Z ARV T A8 ) & A ALEAL DR 3 Y
FEILRE e T AR iC I & RS A 5 i, AT
-4k DNA FIZHHIAZ rDNA , fIRF5 DUAZ S LA A
AR B RCE AL Y AR R 2R AL
P A5 TR, EAESR , AOXT R MCM5 54K 5
DURSE R B2 A SR i

Ry A B ARLLT R LI C
FE M7, B 5 40 em, A=K Hom SEAORDH: , IR
I A BRI A8 S LT 40 TR FE R DR 5 IS R Al 38
ORI, TR R SR KT AR A AR
FHB R SEAR R TR R 4 i R Y
TR AEFNR ST AL, 3 3 T 252 2 50 7 A e L
W BARLLT 5 HABM Ty SR A X 5y, BEE AW
FRBY R 7T Fic B sk S A Py A S 10 B 22 4l
BYFBE BRSO i R ) A g A% 2R L
FIF RS E C EABLLIT 5> T hic ¥4 BY TS 4F

T RAT IR
2 S IPN T S hE P S S 1 S e S O

ARRRAR R TN BT BB R
CEABLLE VLB R R MR KT 6 A HLTT

Pl AOX1 F1 MCM5 SR 78 S RRAE T 2 1 X
A KAISA T ( maximum likelihood , ML) i85 3¢ 2 #4 ;
AR, 454 ISSR-SCAR AR, F &k « EABLLT 4
S TFARE, DI KT 4438 & Fi o SR AR BE R F 2%
2 S AR T B L 7 A

1 ARAR T ik

1.1 ##

HERZKOTEFAERIR A w5t LA B s 6 S
REE B € BN Wi s R BT e R AT IR G o £ Y S DTS
COMNBEI R CERBHE T BABLLR LR
Jr MR KT o EERABLER AR 8 S bR LA i
LTS BUE et B e 8 E A7 &

1.2 A&

1.2.1  #4 % DNA 694280 SR CTAB LR BUK 7
HIY A AR HD T D 25 BRI R A EL DNA 45 RS A
DNA FEf 2RI S B 20 CAAAFE &

1.2.2  AOXI #= MCMS5 % W 5 PCR ¥ 3%  LUARIER
tHE N ( Daucus carota var. sativa Hoffm.) [ AOXI
(DCAR_028361) Fil MCM5( DCAR_014827) % [FAE Ky
BORT A FETK T i i A B 1 v 49 SRR 91 9 A
ZHE A AR PR SE IR BT 5 |9, 397K A0XT
LR T WA RS | R 81 43 5T - ATGTTG
ATGCGTCATGGCACT-3'F15'~-CGAAGCAAAGTGGTT
AACATCTC-3", ¥ 3K f+ MCMS5 FE R ¥ 51 i F L 1%
RS 1897514358 5'-GCAGTTGCAGTTAGAC
AGCC-3' il 5' = CATCGATGCAGACAACTCCAC - 3.,
DI K L DNA AR 217 PCR 408, PCR
PR R BAATH 25.0 pL, 245 20 ng BiHR DNA 0.2
pwmol « L™ EIEAIFUES 4 1.5 mmol - L™ MgCl, 0.5
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mmol + L™ dNTPs 50 mmol « L™ Tris—HCI (pH 8.3)
DI 1 U B E PCR RA A PrimeSTAR( S 44 T
FE(KRIE) HIRAF ), PCR P HFEF H .94 C Fids
PE 5 min;94 CA8ME 45 s 53 C ~55 CiBk 455 .72 C
FEMH 2 min, 35 MEM; f 5 T 72 C HEH 10 min,
PCR ¥ 1 7= 26 o 2 AR B 43 B30 19 Bt i W68 Je v Uk
(2 000 bp DNA Ladder, L% 100 V,H3k 0.5 h) J5, 1%
2 EE(EB) Hefa | FH Tanon 3500 4 [ s B0 %E 1K L
GO RS ( FilE RRERHE A FRA R ) M A,
1.23 ¥ 7 mey e n R EESH  PCRP”
B aiAl fS % 3 5 pMD19-T 24K (4 T2
(RE) ABRAT) SR H 7 35 7 W e A B K AT A
DHSa EZ AN, 2 5 5 55 R YUk ik e,
PRI UEAT PCR K50, B BH 1 5o B 52 i b 1 1
KEERAEYRHEAT FRA BT . f# ] Sequencher 4.5
AT 48 R AT DR, 38 5E MEGAS.0 3R 4%t 7
SVHEATHEF FIF- 2R E . (] MEGAS.O 3R X 4%
T2 p 30 S HL A S SE 1R 7 ) (%) AR R 2R A7 20 B,
% N 3 4 (hitps : // phytozome. jgi. doe. gov ) H1 ¥
AOXI . AOX2a ( DCAR _ 021859 ) . AOX2b ( DCAR _
029210) . MCMS5 F1 MCM3 ( DCAR_021877) R4 Ny
HNISHE A HE ML 3545 G 2R 20 T 25 4 Rk [ ) 28t £ G
R, WFMERERE 5 AR T RE R T
1.2.4 BARLLIT 45T T AT I 5

1.2.4.1 ISSR-SCAR H¢ 51 55t 1 i b Sl iy il
JH ISSR-880 514 (5'~GGAGAGGAGAGGAGA-3") %}
6 N HL T Rl 8 B kk S DNA HYIR S REFEATY 1Y
PCR ¥ By ZFNH R P [ “1.2.2” . PCR ¥ 344
28 AR R34 2% S N W S FELTK (2000 bp DNA
Ladder, H1J% 80 V,Hyk 1.5 h) J5 ,EB 4ufa  FH _FiREE
RS MT R GELEE AR, e FEBH A
P38 R S AT U [T, 4 Tl i = 32 42 3]
pMD19-T #8544, SR J5 45 3% 45 7 W e Ak 3 K i #F 1
DH5a JRSZ 200, PRECR TR VR 21T PCR Ko K FH
PETERE RS R ot B0 ELAE I HOR A PR /T, AR
DNA JF8) &t 58, %3t 1 %F SCAR 519 H T )5 &2
I

1.2.4.2  ISSR-SCAR #RiCHIBAE i _Fik & iy
SCAR 5 W%5 6 A b J7 it Fft it A7 AR SR 47 8 Sk
WE, PCR ¥ #1A R SRR 20.0 pL, 145 20 ng - pL™'
iR DNA 1.0 L .2XxReaction Mix ( 420 mmol - L™
Tris—HCI . 100 mmol + L' KCI.3 mmol - L™ MgCl, I

400 wmol + L' dNTPs)10.0 pL .10 mmol - L™ F{iFH0
TUES144% 0.8 wL LA &% 2.5 U « pL™' Tag DNA B4&
fiti 0.4 wL, )5 FHBZEK AN E 2 20.0 pl, PCR 373
TRFE M 94 C T2 ME 5 min; 94 °C A8k 45 s 55 C B
K 45 s 72 CHEMH 1 min, 30 ME; B&)5T 72 CiE
i1 8 min, PCR ¥ ¥4/ =9kl JyikF«1.2.2”
PR bR AL IR ] ISSR-836 5141 (5'~AGAGAG
AGAGAGAGAGYA-3") #F— 2P X]  BEFH O A &
AL BT S 25 1 s b I S E

2 HERAH

2.1 AOXI #1 MCM5 EET R A4S

2.1.1 AOXI AR & Fis & 44 TLRE T SE
SR KT EPAFR A 6 AT SRR A SRR AT iR
AOXT BEH, BF A= Fh g 38 ih 2 45 5%, KB 4300 R
1 11271 1 305 bp;6 A~ 7 b AP 9 14 1 4570,
KEEN 1305~ 1 316 bp, Hrf, 4 i X &K K 885
bpo ZKITEFAEFPRN ML 7 S AP e AOXT FE R AR A6
SUULER 1, A0XT FER A% AT TR 7 5 B L gt 28 2k 1R
JEH AR DL 2,

SR (R ) BoR KT E R 6 Ay R
AOXT F A P 246 I 2] 22 4> SNP 37 S A 7 N
A/BK (InDel ) 37 45, _E3A& SNP A3 55 Fll InDel {37 5
TEIK B AT AOX1a F1 AOX1b KEPH rh i HED B 2%
SRR A e o4k, Hid A0X1b KK
6 NHIL T SRR AOX T FE PR AR UM B R, L AR S A0 A
A SRR AR, 5 AOXIb B A I, A0X1a B2
N 1 94 11 bp AFEH A (318 ~328 i 1) o

(£ 2) Bon . SRR AOX1a FEFAH
HL#,AOX b L5 6 ATy S B AOXT FE R A A% T
2 7 20 A AR JE A 8 25 5 7 i 2 6 8 e 471 1 A
IR AAE R 99.0% ~100.0% , AS[R] 77 i
], T B R R VLB A ] AOXT
FE DR A A% HE IR P 91) B JH Gt AL 52 i 2 I 90) A Bk 4
5,209 99.9% ~ 100.0% 1 100.0% 5 ¢ EARLL 5
TR IBI PR R MR K T AOXT PR B R R
B0 o 4 Bt 35 R 40 %) R AL A A v, 43
99.8% ~99.9%F1 99.7%

2.1.2 MCM5 AR % FAa b o b  TERE F45
R KRR R 6 MU T SRR MCMS FE R K
A1 43285 1 433 bp , 7K 7 BF A= Bl R ML 5 Ao
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Table 1 Comparison on variation loci of AOXI gene in wild species and local cultivars of Oenanthe javanica (Bl.) DC.

R ITHE?L HAL A ITHIED  Base at each site®
Material in(:l}v(;dual 64 81 137 141 161 213 315 318-328 348 413 504 519 538 539 545
WS 1-5% A C C C C G A I G G A A G A G
1-5" G T A T . A G - A A G G A G
CSBQ 1-5 G T A T . A G - A A G G A G
SZYY(Q 1 G T A T A A
2-4 G T A | A A
LYBQ 1-5 G T A | . A G - A A G G A G
YQHQ 1 G T A T . A A C
2 G T A T A A
3,4 G T A T A A
5 G T A T . A A C
JYQQ 1-5 G T A T . A G - A A G G A G
MNSQ 1,4,5 G T A T A A
2,3 G T A T A A
D iﬁ%k ? KAF A IYHEIEY  Base at each site®
Material” ;n(é}v(;dm 560 570 577 637 760 803 804 810 899 1125 1140 1221 1228 1236
WS 1-5 - - - - G - - T A C C T C T
1-5" G A T A A - A A T T G C G
CSBQ 1-5 G A T A A - A A T T G C G
SZYYQ 1 T T A - A - T T T G
2-4 T T A - A - A T G
LYBQ 1-5 G A T A A - A A T T G C G
YQHQ 1 T T A - A A T T T G
2 T T A - A A T T G
3,4 T T A - A - A T G
5 T T A - A - T T T G
JYQQ 1-5 G A T A A - A A T T G C G
MNSQ 1,4,5 T T A - A - T T T G
2,3 T T A - A - - T T G

Dws. K 8 A A wild species of Oenanthe javanica ( Bl.) DC.; CSBQ. ° WEAH T Changshubaiqin * ; SZYYQ. * 78 M [
¢ Suzhouyuanyeqin’ ; LYBQ: ‘#EBHHA ¢ Liyangbaiqin’ 5 YQHQ:  EARZL A" ¢ Yuqihonggin’ 3 JYQQ: ‘ YLFHF /A ¢ Jiangyinginggin’ ; MNSQ:
‘MFRE KT ¢ Meinanshuiqin”’ .

D 1=5F1 1-5" 43 F2 R B AOX 1a F1 AOXTH LR K FFEFAEFN 1~5 B 8kk 1-5° and 1-5 represent individuals No. 1 to 5 of wild species of
0. javanica which AOX1a and AOX1b genes are amplified.

D PIKFE AR A0X 1a LA Ry e, < - ﬁﬂ?*é’(@ﬁi'ﬁ, “—7 XN InDel 7 5 Based on AOXIa gene of wild species in O. javanica, “ +”
represents the concordant site, and “—" represents the InDel site. I; TTATTATAGTG.

®2 KEFEMMMTT R AOX]I ERNZERRF IR LHBIERRFTIRBELEY
Table 2 Similarity of nucleotide sequences of AOX1 genes and their encoded amino acid sequences in wild species and local cultivars of Oenanthe
Jjavanica (Bl.) DC."

BB AOXT FEH FHIARAE/ %  Sequence similarity

AOX1I gene in each

material WS-A0X1a  WS-AOX1b CSBQ-AOXI SZYYQ-AOXI LYBQ-AOXI YQHQ-AOXI JYQQ-AOXI  MNSQ-AOXI
WS-40X1a — 98.6 98.5 98.6 98.6 98.6 98.6 98.3
WS-A0X1b 98.3 — 99.9 99.3 100.0 99.3 100.0 99.0
CSBQ-A0X1 98.3 100.0 — 99.1 99.9 99.2 99.9 98.8
SZYYQ-AOX1 99.2 98.9 98.9 — 99.3 99.7 99.3 99.7
LYBQ-A0X! 98.3 100.0 100.0 98.9 — 99.3 100.0 99.0
YQHQ-AOX! 99.1 98.9 98.9 99.9 98.9 — 99.3 99.7
JYQQ-A0X1 98.3 100.0 100.0 98.9 100.0 98.9 — 99.0
MNSQ-40X1 99.1 98.8 98.8 99.9 98.8 99.8 98.8 —

VWS, JK 7 B 4= B Wild species of Oenanthe javanica (Bl.) DC.; CSBQ: ‘% ¥\ {4 /¥’ * Changshubaiqin’; SZYYQ: ‘7 JH [& i 5>
¢ Suzhouyuanyeqin’ ; LYBQ: “¥EFH I/ ¢ Liyangbaiqin® ; YQHQ:  EABZLF ¢ Yugihongqin® 5 JYQQ: ‘ VLB /° ¢ Jiangyingingqin® ; MNSQ:
MR/ ¢ Meinanshuiqin . “—" |5 FUF J5 (14 8088 43 50 S S0 56 2 I3 51 0 4% 2 7 1) (1 #H {1 ¥ The datums above and under “—" are

similarity of amino acid sequence and nucleotide sequence, respectively.
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MCMS5 FER 75 S A7 15 0L 36 3, MCMS J& R (1 4% iR
75 Ko H: G it S R P 5] A AR BL T DL 3% 4,
ZE R OR KT R A AR 6 S Hb T SRR MCMS

®3 KREFEMIMMA &I MCM; EEERM AR

rp LRGN E] 33 S SNP A 5 A 1 AN TR g 5 X
1 InDel {37 £, T MCMS5 LR SNP {3 S A&k ]
BrHER 7 MoK AR R 3 L5 1 AR K B

Table 3 Comparison on variation loci of MCM5 gene in wild species and local cultivars of Oenanthe javanica (Bl.) DC.

FRD bk B S EITHIEY  Base at each site?
Material S]?iifi{iual 155 170 263 285 311 312 322 388 399 407 448 458 490 594 614 848 859 860
WS 1,3,5 T T A A T G C G G C G G A C C A A
2,4 A T T A
CSBQ 1-5 A T T A AT
SZYYQ 1-3 A T T A A T
4.5 C A T T A A T
LYBQ 1-5 C C - C A T A G T A T
YQHQ 1,3,4 C C - C T A T A G T A T G
2,5 C C - C A T T A G T A T G
JYQQ 1-5 C C - C A T A G T A T G
MNSQ 1-5 T T A A T
FELD gl*}k? BT Base at each site?
Material in(;ivijidual 881 929 941 956 1004 1005 1008 1013 1025 1046 1112 1158 1273 1329 1333 1346
WS 1,3,5 A C G T A C T G A C G G A C G T
2.4
CSBQ 1-5 T A T A T
SZYYQ 1-3 T A T A T
4.5 T A T G A T
LYBQ 1-5 T A T A T G A A
YQHQ 1,3,4 T A C T A T A A C
2,5 T A C T A T A A C
1YQQ 1-5 G T A C T AT C
MNSQ  1-5 T A T AT

VWS, sk B Az Ff' Wild species of Oenanthe javanica (Bl.) DC.; CSBQ: * # ¥\ 4 /£’ * Changshubaigin’; SZYYQ: * 75 JH [& M &’
‘ Suzhouyuanyeqin’ ; LYBQ: * BERHE T Liyangbaiqin’ ; YQHQ: * FEARLL T ¢ Yugihonggin’ ; JYQQ: * TTHEH R ¢ Jiangyinginggin’ ; MNSQ:
HEEE K Meinanshuiqin’ .

D PR B AR MCMS SE IR Ry i, < -

represents the concordant site, and “-"

YRR — B A, =7 F IR InDel {7 25 Based on MCM5 gene in wild species of O. javanica, “ + 7
represents the InDel site.

F®4 KEFEMMM T R MCMS ERNZERF Y REFEEERF T ALY

Table 4 Similarity of nucleotide sequences of MCM5 genes and their encoded amino acid sequences in wild species and local cultivars of Oenanthe

Jjavanica (Bl.) DC."

HKHRF MCMS5 FEH FHIARANE/%  Sequence similarity

MCMS5 gene in each

material WS-MCM5  CSBQ-MCMS5  SZYYQ-MCM5 LYBQ-MCM5 YQHQ-MCM5  JYQQ-MCM5  MNSQ-MCM5
WS-MCM5 — 100.0 100.0 100.0 100.0 100.0 100.0
CSBQ-MCM5 99.7 — 100.0 100.0 100.0 100.0 100.0
SZYYQ-MCMS 99.6 99.9 — 100.0 100.0 100.0 100.0
LYBQ-MCMS5 99.2 99.5 99.4 — 100.0 100.0 100.0
YQHQ-MCM5 99.1 99.2 99.2 99.3 — 100.0 100.0
IYQQ-MCM5 99.4 99.7 99.6 99.4 99.3 — 100.0
MNSQ-MCM5 99.7 100.0 99.9 99.5 99.3 99.7 —

1>VVS; K 58 A R wild species of Oenanthe javanica ( Bl.) DC.; CSBQ. ° H

B A ¢ Changshubaiqgin ’ ;

SZYYQ:

IR I

¢ Suzhouyuanyeqin’ ; LYBQ: ‘¥EFHH A ¢ Liyangbaiqin’ ; YQHQ: ¢ EABZLA" ¢ Yugihongqgin’ ; JYQQ: ‘VLEHT /7 ¢ Jiangyinqingqin’ ; MNSQ:

CHFRIZK ST ¢ Meinanshuigin .

similarity of amino acid sequence and nucleotide sequence, respectively.

“—" L7 RUT O B BCEE 43 i R TR )E B R Y R JE B W A AL M The datums above and under “—" are
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ATl S 2 AR BRI T | EARLLR A VLI
A 3 AR CEACT NI T R A
Bk o KT B AEFR R 6 A3 5 S A MCMS & [H
H A% AT R 5 AR B 499.1% ~ 100.0% , i it 28 L /iR
FESIARIPEIX100.0% . BRI, 5 AOXT JEFHH
Fe, AT AR MCMS JEREARSE
2.2 KAEEMIMA RFENBEEXRIW
T AOXT F1 MCMS 35 PR R 7K e B A Al ORn s
D7 R ML G55 R LR 1, 25 B8 . A0X T 3
B ML 318 2R (B 1-A) J653 R 2 AR R L
O3S, Horb KRR AR AOX T a FE R 4 L8 43 3
I ,AOX1b N5 6 AHT7 i AOXT A 2H ity

A MNSQ-3-40X1
MNSQ-2-40X1
MNSQ-5-40X1
SZYYQ-1-40X1
MNSQ-1-40X1
MNSQ-4-40X1
89 YQHQ-1-40X1
70 —C YQHQ-2-40X1
YQHQ-3-40X1
SZYYQ-5-40X1

—C
YQHQ-5-40X1
SZYYQ-3-40X1

67 SZYYQ-4-A40XI

] YQHQ-4-A0X1
SZYYQ-2-40X]

JYQQ-5-40X1
LYBQ-5-40X1
CSBQ-1-40X1 I
WS-2-40X1b
100 CSBQ-2-40X1
WS-1-40X1b
TYQQ-1-40X1
WS-5-40X1b
JYQQ-2-40X1
WS-4-40X1b

CSBQ-3-40X1
AEEJYQQ%—AOX]

b

100
—1 Na

LYBQ-2-40X1
JYQQ-4-40X1
LYBQ-4-40X1
LYBQ-3-40X1

WS-3-40X1b
100 CSBQ-5-40X1
CSBQ-4-40X1
LYBQ-1-40X1

WS-4-40X1a

29 WS-1-40X1a
WS-5-40X1a I
WS-2-40Xla
WS-3-40Xla

Dcs-40X1
— Dcs-40X2a
L—Dcs-40x2b

S, PRz W algk—250 0 2 AW %, 1
WS a KRB AE RN AOX T FE K % ¢ A
AR VLB E A 1 AOXT FE AL,
SR 6 ANHB T SRR A AOXT FEDR 2B A Rl AOX T HE
HEERFPEIER W Tb i HMENF &
AL A Mg 1 AOXT FEIZ g

MCM5 FEH Y ML 3845 5 R (K 1-B) 1Y %
SEF 5 AOXT R ) ML it % 56 R A A, Je ok
2 AN KRR AR RS MCMS B A7 T34 56 B
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Fig. 1 ML genetic relationship tree of wild species and local cultivars of Oenanthe javanica (Bl.) DC. based on
AOXI (A) and MCM5 (B) genes
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WS /KAFHFEFf Wild species of Oenanthe javanica (Bl.) DC.; CSBQ:
CEO#CE F ¢ Changshubaigin 73 SZYYQ: ¢ ¥ M M
¢ Suzhouyuanyeqin’ ; LYBQ: ‘#EPH[ /¥ ¢ Liyangbaiqin’ ; YQHQ: ‘&
ABLL T ¢ Yugihonggin® 5 JYQQ: ‘ VLBl ¥ /7 ¢ Jiangyinginggin ’ ;
MNSQ: ¢ MK ¢ Meinanshuiqin’ 5 Des: B3 N Daucus carota var.

sativa Hoffm.
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Fig. 2 ML genetic relationship tree of wild species and local cultivars
of Oenanthe javanica ( Bl.) DC. based on spliced AOXI and
MCMS5 genes

I HFRGK I 19 AOXT F MCMS 5 K B4 )5 40 i
Y Ma, B AR A AOXTH FI MCMS FE D4 PEEE G DL M
CHEAEA AR RCTIHE R B A0XT I
MCM5 FERPHER AR b,
23 ‘EPRAOF’fHRMESFRICHEL

T ISSR-880 51 W 7K Fi-Hb 77 i A PCR 43
SER R SR R BER P BIAN SCAR 5194 1 WL IE 3,
4ER IR 5L T ISSR-880 514,  FEBH (A 473
K2 900 bp MFESE M2t (1B 3-A) Bz e 1k
SO IR I e REN 7, A5 B B 1 148 bp Y7
F (K 3-B) , ARIFZFHIEIEE 1 X SCAR 514 3-

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

B

5'-GTCGACGATTGGAGAGGAGAGGAGATCATTTGGTTTATCATATTA
AGTCGGAAGAGTTTAGGTAAGACTTTCTCGTTATTTACTAGACAT
CTAGGCGAACCGGCATAGCGCTTCGCTTCCGGTTCTTCGGAAGAA
AGTTAAAAGAGAAGAACTGGTCAACTCCTAGGATCGGGTTGACAC
TCCATAGGACTGTGAGTCCAACTGTGGCTACATCGAAGAGTTTGGA
AAGAATTCGGGAACAGAAGGACTCGTGATTCTTCTGAACTGGAGT
TCAGTAGACCTATTCACCACGGTCCACTCGGGCGGTAGCCCTGCAT
TTTGATAGTCAAAAAGCCAAGTACTTAAAGCCTTATCAGTTAGACC
CATTTTGCATTATTATTGTCCTATAATAATACTCGACTAGGGACCTTT
AAGAATATGATATATTATATAATCTCAAGTTCAAGTCATGTACTTAAA
CTATACAATGTGTATCATGATTCTAAGGACATTTATCATGCTAACAAA
TATGTCGCAGTAATTAAAGTCATAATAAATACGTTTATTGAATAATCA
ATTGACATAAAGGTTTATCAAAAGAAACATTGTATTGCCTCTAGGG
CACCTACACCAACAATCTCCCACTTGCACTAGAGCCAATCACCCAT
GGATCTAGTACCCATGGAACTAGTGTGACCGTCGTGCTTCTTCTGC
GACAAGCCTTTGGTCAGTGGGTCTGCAATGTTATCATTTGTGTGCA
CTTTACATATATGTATGTCACCCCTTCCATTAATCTCTCGAATGAGGT
GATATCTCTTGAGTATATGTTTGGTTCGGGAGTGAGCTCTAGGTTCT
TTAGCTTGTTCAATGGCTCCATTATTATCGCAGTATAGATCAATGGGA
TCTGTAATTGATGGAACCACTCCCAAATTAGTAATGAATTTTCAAAT
CCAAACAGCTTCCTTAGCTGCTTCACAAGCTGCAATGTACTCAGCC
TCCATTGTAGAATTAGCTACTGTTTCTTGCTTTGAACTCTTCCAACT
TACAGTACCTCCGTTTAGACAAAACACAAAACTAGACTGTGATACA
GTACCATCCCTGTCTGTTTGGAAATTTGCATCAGTGTAACCTTTTA
CAACCAGTTTCTCCTCTCCTCTCCAATCTCTAGA-3'

M: 2 000 bp DNA Ladder; 1: ¢ ¥ 2 H /¢ Changshubaiqgin’ 5 2 ¢ F5
[ 177 ¢ Suzhouyuanyeqin” ; 3: “ ¥RFHHJT’ ¢ Liyangbaigin® ; 4: < 4K
217 ¢ Yugihongqin® 5 5: ‘ YLFA# A ¢ Jiangyinginggin’ ; 6. ¢ #ERG /K
i Meinanshuiqin”’ . Tk N Rk &5 The arrow shows the specific
band. TXIZ7R SCAR 5|#13 1. The underlines show SCAR primer sites.

B3 E-T ISSR-880 5| ¥k Fitt 7 MmHAAI PCR #1845 R (A) R 4F
SHR B/ FFIF0 SCAR 3191415 (B)

Fig. 3 PCR amplification result of local cultivars of Oenanthe
Jjavanica (Bl.) DC. based on ISSR-880 primer (A) and sequence of
specific fragment and SCAR primer sites (B)
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880 - F (5’ - GGAAGAGTTTAGGTAAGACTTTCTCG -
3') #1 3-880-R(5'~GGTTGTAAAAGGTTACACTGAT
GC=3") , M I PRIF U e sk i Be e B Y

1 2 3 4 5 6 7 8 9 10 11 12 13

14 15 16 17 18 19 20 21 22 23 24 M

50~75 K 1 096~1 119 {45,
K H 3R SCAR S %F 6 A7 5 A i Bir 4 B
MRBEATEGIE 25 R WA 4, SR ER . CEMAFE M

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 M

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

M: 2 000 bp DNA Ladder; 1-8: ‘% #Z\H A’ ¢ Changshubaiqin’ ; 9-16: ¢ FRJH [ M5 ¢ Suzhouyuanyeqin’ ; 17-24. ‘#EFHH A ¢ Liyangbaiqgin’ ;
25-32. ‘ EARLIF ¢ Yugqihonggin’ ; 33-40. * LIHF R ¢ Jiangyinqingqin’ ; 41-48; * Mg KT ¢ Meinanshuiqin”’ .

B4 ETH 13 SCAR 5| ¥k A7 @A G AR

Fig. 4 Amplification result of individuals of local cultivars of Oenanthe javanica (Bl.) DC. based on the first pair of SCAR primers

CEABLLT B 8 D ELBR YT 1 RTEMTI K
JEA 1069 bp (27, HoAh 4 A~ Kby SRR % B Spk
HSR Y R SR R

h T HE— XAy BRI A M BABLL A, R
JH ISSR-836 5IW k474 14 F < EABLLT KIEYY
500 bp HIREFMESAT (K 5-A) VIR [B15 v e )y
13EH R 514 bp BFHI (B 5-B) , MR ZIT I
T4 2 % SCAR 514 4-836-F(5'-~ATGAAGCAGAGG
AAGAGACATTC-3") Hll 4-836—R(5'~ACTACCCTCTT
TACCTCTGATGTAC=3") , 43l XF 1 ¢ EABLL - i 57
PEF BE AR5 45~ 67 Fil 448 ~472 {3 45,

KA XF SCAR 51X} ¢ EABLL A A1 BEFH
BT AR AT B0, 25 R LK 6, S5 R BoR.
CRARL ST 8 SRR TG 1 I K
428 bp 257, T BEFH AT 8 A BRI AR 1S %
RSP

B
5'-TAGAGAGAGAGAGAGAGCACGGGATACAAAGC
AGAGAAAGAAAAATGAAGCAGAGGAAGAGACAT
TCAATTGGATTTATTTTCTTTGCCTTTTTGTTTAGA
ATTCTCTCCTTATATTGTTCCATCATGAATATGTAT
TATCTACTCTTGGTTGATTTTGAGATTTTTATTATG

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

AACTAACTTTTATAAAGTCGGGATTTTTATGGAAC
CCTAGCATGGGATTATTGGTGTTTTGTTGAAGAGT
GTTATATGCAGTTTTATAGTTTATTCATTCAAGTGA
TATTCATGTTAATACTTGTGTTAGGTCCAAATGTGT
TGTAGAGGGGGGGTGAATACAACTTTACAAATTTA
AGAAGCAATAAATGCAATGTAATAAATGAACATA
CTGATTCAAGGAATATATGTTTTATATATATCTTGA
AAAGGTTGCTACAACATTCATTACAAAGTACATCA
GAGGTAAAGAGGGTAGTAAATGATACTAAGCTCG

GTGGATATACTCTCTCTCTCTCTCT -3’

M: 2 000 bp DNA Ladder; 1. ‘¥EFHE " ¢ Liyangbaigin® ; 2: < FABLT
e Yuqihongqgin . Fi ks B S PE 25 The arrow shows the specific
band. FRIZ/R SCAR 541 i The underlines show SCAR primer sites.

5 ETISSR-836 5|k Fi A M REB A ERALAE’
B PCR ¥ I8 R (A) RAFRMR REF 5 SCAR 314 = (B)
Fig. 5 PCR amplification result of local cultivar ‘ Liyangbaiqin’ and
‘ Yugihongqin’ of Oenanthe javanica (Bl.) DC. based on ISSR-836
primer (A) and sequence of specific fragment and SCAR primer
sites (B)
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M: 2 000 bp DNA Ladder; 1-8: ‘JFH T ¢ Liyangbaiqin’ ; 9-16; ¢ EFRZLF’ ¢ Yuqihonggin” .

6 E T 23t SCAR 31Kt i SEHEB R 1 EMAR BT GER
Fig. 6 Amplification result of individuals of local cultivar ‘ Liyangbaiqin’ and ‘ Yuqihongqin’ of Oenanthe javanica (Bl.) DC.
based on the second pair of SCAR primers
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ST AOXT SEAHER ML A5 R/ L, 5

T R AT AR T 3 N U AR
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43 32 SRR B A R AOX 1a FEPR T TE 43 32 22 18] 1Y 3¢
Fedgem , Bt st e S R AR E AT, RIS
R HL R S BRI AL 7 =X H BRI 5 B A
T RARE S M ITZ RN RGE R B LR, A
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FEHIANI], PR, 0 3 3 1 {14 DA 6 DR 4 1K
SR Z MIRRE RE KR B LR ME LN,
3.3 ‘ERAOR MERERRID
KPR KT H 7 SR« BB B
Vi R, Har, (008 o8 S WA ¢ AR A
e 5 A Ty SRR AT X 0, A — RE BRI BR
AFIFF SRR FR A, IR BABLL
FESPE T FhRic i A i R 3, KO Hb i i ) 22 S5
BN, TR T RAFAEMEE . ARAF 58 3 T ISSR -
SCAR FRICTF & T AR 500 ¢ EARLL A (e 53 1
{85 PCR 3 Fhmic , % i 56 5T ISSR-880 51914~
WS E] BB AT RS R B RIS 1 X
SCAR 51406 BEBH T R BARZL T 5 H A 4 4
Hi 7 Rl X 43 FF, 753 T ISSR - 836 51 #4144 15 3|
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