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Identification of Salt Tolerant Fraxinus velutina SCAR Molecular Marker
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Abstract; In this experiment, the resistant plant,sensitive plant and the F, generation were used for identifi-
cation of the molecular markers linked to salting tolerance gene of Fraxinus velutina by RAPD-BLA. The
result indicated that 150 decamer random primers were used to amplify the DNA pools from the resistant
plants and sensitive plants,only primer S20 could amplify a 592 bp specific fragment,and named S20-592.
SCAR marker was developed from the RAPD marker S20-592 by cloning,sequencing and designing one pair
of primers and the SCAR marker only presented in the individuals of the resistant plants. The fragment ex-
isted in the resistant plants and F, population,it was indicated that the SCAR primer can be used for rapid
identification of salt tolerance F. velutina species.
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Fig. 1 PCR products in tolerant/susceptible bulked DNA
M. DL2000;S. Susceptible bulked DNA;
T. Tolerant bulked DNA
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Forward primer

GGACCCTTACCAAATGACAATCAATTTCTATGTGCTTGGTTTGTTCGTGGAAAA
CTGGATTACTTGCTATGCCTATAGCAAATGACTATTACAGAACAACAAAGCAGG
TCTGGTGTGATCAATTTGCAAGTTATTCAATATAGTTTTTGGCCATGTAAACTCA
CGGACGGCTGCAGCCATTGATCTGTATTCAGCTTCAGCTGAAGATCTTGATACA
GTGTGTTGCTTCTTGGACTTCCATGACACAAGGGAATTGCCCAAAAAGATACAA
TATCCTGTAATCGACTGTCTTGTATCCGAACATGCTGCCCGATCAGCATCACAA
CAACCTTTGAGCAGAAGATCAGATTTGCTAGAAATGAATAACCCTGTCTTGATG
AGTTCTACAGATACCTTAGGCGTGATAAGCTGCCTCCAGATGAGACTGTCTTGG
GGACTGAAGGAATTGACTCAGAACTTGTACAGGATTAAATAAATCTGGCCTGGT
AATAGTTAGGTACAAAATCCTCCCAACAAGCCTTTTGTAGGCATTAAGATCATCT
ACAGGCTCTTCTTCATCCTTTCTCAACTTTAGGTTGCACGGTAAGGGTCC

Reverse primer

2 RAPD #ric i Bt S20-592 JF 5|
RN I> Ry S20 51 W 255 7 s 5 i =k 7 16l
FS20-592 iF [ 5] ¥ Fl RS20-592 JZ [ 3| #)
Fig.2 The sequence of RAPD marker S20-592
S20 primers binding sites are lined; Arrows represent

forward primer(FS20-592) and reverse primer(RS20-592)
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Fig.3 The PCR products amplified
with SCAR primer in parents
M. DL2000;L3. Lula 3;L4. Lula 451~35. Susceptible plants
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B4 ARic A B S20-592 1E M0 AF dh 1 Y SCAR-PCR 4 H 45 2R
M. DL20003 1~ 10. fiff £ #f i 5 11~ 20. U
Fig. 4 Results of SCAR-PCR for marker fragment S20-592 in some samples
M. DL2000; 1~ 10. Tolerant samples; 11~ 20. Susceptible samples



674 [T A i N // M= S

34 #

& W R E i U R . 20 i) USRS DNA
NIRRT SCAR Jp#ro I 4 vhal UL Xk it 5 Bk
Z oL SCAR R 5k 51 Wy ik 47 9738, 45 51 00 3 9
BT R ST 5 A R OB R R R PR
HBAY B WAL =Y. 9 — B UESL T SCAR 45
TCAR I A AT REPE L % bR iC T T R S0 B o T
PIRIC ) B o 45 7 R

31 ®

RAPD E Ry —Fh 7 7 hnic  Hoy 48 20 12
BE-HRZBWHLT ZEHMHAHE R, k2
Gl W o2 7RG 8 & (Oxya Audient-Serville) 5 5 11
RAPD Zif 3 T3 2450 e 90 B0 9 05 5 51 9wl
TR R PR R P sy TS e L ik T RAPD B A
P2 By 0] 8, Mikhailova 26 ¥ ] RAPD % 2 4>
TE 2 E AR 0 AR B B4 B R ol 0 A7 0 7 I SR BT A
PERI > T-HRiC - &7 5000 € FRs S 5 | it . 15 21—
A~ SCAR 43 FFric Al HI T3 P2 25 E AR BL YY) Fil
(1 PR ME B 4502 . Yu SOl SR B R RAPD
Pric K14-1030 % 4L 2 fif B2 5 47 ) SCAR #5ic,
SCAR Fic & Paran %7 42 19, 1 IKFE RAPD 45

OHE A b JE AT R AL I . BAR RAPD 4R id Fil
SCAR FRic 37T LAAG Sk U o & R0 b B i H Y
DNA, {H /& RAPD Fric Xf 2 I 4% 14 1) 72 S fif 45
ZERE A SCAR Fric 1 25 S 3 | of i . ] &
SCAR #ric k5 o g o 76 W b B A Pt | 17 8 | il
AR RE L T T RAPD A3 19 AN E2 E fil AFLP
Pric i BB A L 2l B R B A D o A AR Y
bricz—.

ARSLHG R RAPD bric-1R A b &R 20 7 ok 46
D286 1 S T £ Ak R R Eh UMk R 2 8. KA
BEHLE1 ) S20 0] 1E 406 (5 i £h vk R 1S — & Fa
TE M4 . T 906 AR R 1 S20 94 R B
SO T F— 25 3 F P AN R R T T R
PCR #5355, 45 R R W - il 32 20 & s 4 08 3 e vy
H I 257 o 1 3k UG B I ATl B A .
HIZE 5 %58 1 SCAR 43 F 3 ic J& i #h 20 & A 55
e S 140 BT 12808 14 0 9 ol 1) PR 2 52, R AT A
RS MR R L O 90E 1 43 b 1 B
BEMKRZE TR, Wik, A58 SCAR
PRI ] X AR HEAT B4 KR HR = T & R
AT FRGER,

S % 3k
[1] WU Y B(Eiki) . XUE ] H(EEE %) . Impacts of salt stress on the growth and photosynthesis of three Fraxinus species[J]. Journal of

[2]

(3]

[5]

(6]

[7]

(8]

(9]

Nanjing Forestry University Cp 5 Aol K 27223, 2002,26(3) : 19— 22(in Chinese).
WANG Q(F  #),DING SH Q(T ##). Introduction and seedling test of Fraxinus americana and Fraxinus velutina[ ]]. China Forest-
ry Science and Technology (Mol BHE IF &) ,2000,14(5) :42—43(in Chinese).
LIU D X #£43) ,2WANG Y P(F &) ,SUN M G(FM ) set al. The study on distribution of salty ions in vegetative organs of Fraxi-
nus pennsylvanica Marsh with different tree ages[J]. Journal of Sichuan Agricultural University (DY) 4L K 2F 244k . 2008.,26(3) : 263
—265(in Chinese).
HONG Y PGt W) ,DAT Z WU F ) . CHEN ZH D(J 2 ¥i) s et al. Corroboration of 3-carpel ovary of Fraxinus Linn(Oleaceae) and
its systematic significance[ J]. Journal of Henan Forestry Science and Technology Cii] g Rl BH%) , 2004 ,24(1) :42—43(in Chinese).
WANG L(FE 7)), WANG C H(EEHI) ., TIAN Y KCH X#§1[) et al. A SCAR molecular marker related to leaf shape of fig (Ficus cari-
ca)[J]. Scientla Silvae Sinicae (M FF#) ,2009,45(6) :157—161(in Chinese).
WU S QUKD ,GUAN Q JUE A ,QUAN X L(&ZE ) set al. Establishment of SCAR marker linked to Tricholoma matsutake[]].
Scientla Silvae Sinicae (MOl FE2),2009,43(10) :150—153(in Chinese).
SILFVERBERG D E,MATASCI C L,VAN DE WEG W E, et al. Microsatellite markers spanning the apple (Malus X domestica Borkh. )
genomel ] . Tree Genetics & Genome ,2006,2:202— 24.
DING G H(T EH&),QIN ZH W(ZEE#),ZHOU X Y(JHFHEHi) et al. A Novel RAPD and SCAR marker of the resistant gene for downy
mildew in cucumber[J]. Acta Bot. Boreal. -Occident. Sin. (FALAIH24R) ,2007,27(9) ;1 747—1 751 (in Chinese).
LIU CH(X ) ,LI G R(ZEE%) , YANG Z J( 2 E) set al. Specific DNA band isolation and SCAR marker construction of rye genome
[J]. Acta Bot. Boreal. -Occident. Sin. (FiILAEH) 4 ,2006,26(12) : 2 434—2 438(in Chinese).

JIANG L J(ZSEAR) . YANG Y J(H %) . ZHANG X MK yet al. SCAR marker linked to the peach /nectarine in peach[]]. Acta

[10]
Horticulturae Sinica (Fi 2524 ) ,2005,32(6) :1 003—1 007 (in Chinese).
[11] LIW B(ZME) . MA M(L B]),SUN C(fh

#) et al. Development of a SCAR marker linked to precocious trait in walnut (Juglans

regia)[J]. Scientia Silvae Sinicae (R FF2#),2010,46(3) :56 —61(in Chinese).



4 B JEHH L A5 T 2R 2B U R S 1 SCAR 73 AR 0 1Y % 675

[12] LIAO Y(B %) ,SUN B J(FM#EUE) »SUN G W(FME ) s et al. AFLP and SCAR markers associated with peel color in eggplant[]].
Scientia Agricultura Sinica (FPE N FL) ,2009,42(11) :3 996—4 003(in Chinese).

[13] LAHOGUE F,THIS P. Bouquet Al identification of a co-dominant SCAR marker linked to the seedlessness character in grapevine[ ] ].
Theor. Appl. Genet. ,1998,(97) :950—959.

[14] NAQVI N I,CHATTOO B B. Development of a sequence characterized amplified region(SCAR) based indirect selection method for a
dominant blast resistance gene in ricel[J]. Genome,1996,39(1) :26 — 30.

[15] BACLES E,ENNOS R A. Paternity analysis of pollen-mediated gene flow for Fraxinus excelsior L. in a chronically fragmented landscape
[J]. Heredity,2008,101:368—380.

[16] HEUERTZ M,FINESCHI S, ANZIDEI M, et al. Chloroplast DNA variation and postglacial recolonization of common ash (Fraxinus ex-
celsior 1..) in Europel J]. Molecular Ecology ,2004,13(11) :3 437—3 452.

[17] GOTO S,SHIMATANI K,YOSHIMARU H,et al. Fat-tailed gene flow in the dioecious canopy tree species Fraxinus mandshurica var.
japonica revealed by microsatellites[ J]. Molecular Ecology ,2006,15(10) :2 985—2 996.

(18] B¥#MA £ v (Sambrook. J. ) . fiLFE /K (D, W), 73 F e B S B 48 j (5 3 JO LML dbat: B4 i itk . 2008 : 55— 60.

(191 e B2 FHL X822, 55 Wt SR 20 1 8 SCAR #Ric R HAE S By e & A b a9 BT < R [ . Z1 201210006441, 3[ P, 2013-03-06.,

[20] ZHANG ] ZHCGK#E#) ., LI D Q(ZE K LI T(Z=  ¥) et al. Identification of Oxya-specific SCAR molecular marker[ ] 7. Scientia Ag-
ricultura Sinica (H [E RV FF2) . 2010,43(23) .4 834—4 839.

[21] MIKHAILOVA N A,GRACHEVA Y A,BACKELJAU T,et al. A potential species-specific molecular marker suggests interspecific hy-
bridization between sibling species Littorina arcane and L. saxatilis (Mollusca, Caenogastropoda) in natural populations[ J]. Genetica .
2009,137(3) :333—340.

[22] YU SC,ZHANG F L,ZHAO X Y,et al. Sequence-characterized amplified region and simple sequence repeat markers for identifying the
major quantitative trait locus responsible for seedling resistance to downy mildew in Chinese cabbage (Brassica rapa ssp. pekinensis)[]].
Plant Breeding ,2011,130(5) :580—583.

[23] PARAN I,MICHELMORE R W. Development of reliable PCR-based markers linked to downy mildew resistance genes in lettuce[ ] ].

Appl. Genet,1993,85(8) :985—993.

(FEALEMZHRN2013 EFREXRZE
(K8 A )

FEF O ERN ETT E4I O EFEE EFEL EHW 0 EEHR ERME
ERE HY%E  HRE M JE AN gl REL RER

EARM
JUIRAE RIS
R FRE
Beo W R
RRE KRBT
NE MK
PR
BEE RH
e
A

>
v
=

XA FFEL NTE KRR FEEL FHE
FWER S WIREL Bt el xR T RRE
BRetAk koo skool SRR KRR SKER
KT REE WM K (SR O L =
g Wi BlElR Wi WHRK IR E
BHe  OBKE BRI B BB B4k
WEE BSOS R R BRTE RIEK

%

=

rs(

= ow R w4
Bk om
%om OB o OB

ﬂ,
=2
veid

BoAr mEE = om W OF s W Bk Bk
mEER Rt wwE % & B O EEMAP



