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The RAPD Marker of Fruit Thorn Traits for Castor
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Abstract: We selected nine fruit thorns and five fruit non-thorns of castor as the research object using the
RAPD marker for the thorn traits analysis. The results were as follows:the RAPD-PCR reaction system with opti-
mized by single factor was 0.9 pL of Tag polymerase,2.5 pL of Tag polymerase 10 x Buffer,2.5 plL of each
dNTP,1.3 wL of Mg** ;1.4 pL of 10 pmol/L primer SBS126,1.4 pL of DNA,ddH,0 15.0 pL,Total 25 pL;And
the related amplification condition was 1 cycle of 4 min 30 s at 94 °C ;35 cycles of 45 s at 94 °C ,45 s at 38 “Cand
45 s at 72 °C ,followed by a final cycle of 5 min at 72 °C ,then save in 4 °C. Using the optimized reaction system
and condition , several 1 800 bp fragments amplified by SBS126 was found in all the fruit thorn material , and sequen-
cing results showed that the upstream homology of fragment was very low ,whereas the downstream has the identical
sequence with about 112 bp length. Basing on these results,we deduced that the development of fruit thorn may be
associated with histidine-containing phosphotransfer protein 2 ,and this laid a foundation for research on the molecu-
lar mechanism of fruit thorn traits for castor.
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M 1 2 3 4 5 6 7 8 910111213 14

2 000 bp
1 000 Ep

750 bp
500 bp
250 bp
100 bp

M. DL2000 Marker; 1. 2129;2. 2030;3. 1991;4. 2012;5. 1966 ;6. 2038 ;
7.1916;8.1944;9.1952;10. 1987;11.2109;12.2073;13.2106;14.2052,

B1 BEREEZSADNA RIEER

Fig.1 The extraction results of castor genomic DNA

M 1 2 3

2 000 bp

1 000 bp
750 bp

500 bp

250 bp
100 bp

M. DL2000 Marker; 1. SBSI88 5514 PCR 45 5it;2. SBS126 5 51 )
PCR %52 ;3. SBS27 54514 PCR Z5,

M. DI2000 Marker; 1. The PCR result of SBSI88 primer;2. The PCR
result of SBS126 primer;3. The PCR result of SBS27 primer.

2 FEHLSIME 2 RIFIRL R
Fig.2 The second screening results of random primers
2.2 BB RIS R
Xt 200 XFFEALS | 4 BEAT 00 25 0 2, SR — U
JEf E SBS188 ., SBS126 , SBS27 5 5| M AR B4
SBS188 ,SBS126 ,SBS27 55| ¥ /55173314 5'-ACGG

CGATGA-3', 5'-CAGCGGGTCA-3", 5'-GGTGACGCA
G-3', FHALT W 2 W e 45 R UL 2, NIET 2 Af
LA A SBS126 551947 PCR, 45 R 3145 1Y
DNA ZRifiBuin %  BOR R UF
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pL B, PCR &34 25 S 1 S5 7 B0 2, i L Vs b,
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M 1 2 3 456 78 9101112131415 16 17 18

M. DI2000 Marker;1.0. 15 pL:2.0.20 pl;3.0.25 uL;4.0.30 pl;
5.0.35 pl;6.0.40 pl:7. 0.45 wl.;8.0.50 wl;9.0.55 wlL;10.0.60
pLi11.0.65 pl;12.0.70 pl;13.0.75 pl;14.0.80 pl;15.0.85 pl;
16.0.90 wl;17.0.95 wl;18.1.0 pl..
3 AFRERE Taq polymerase 3 PCR 45 R #201
Fig.3 The PCR results of different Taq

polymerase concentration

2.3.2 10 x PCR Buffer ¥ JE AL ZE R RAAR

[F] 10 x PCR Buffer ¥¢ & Xt PCR 25 5 14 52 i 155 5 WL
K4, mE 4 mrH, 2N & & H 10 x PCR Buffer
B M 2.5 Wl B, PCR 3 45 5 (1) 55 B
EARTNAERT- 10825y € 3 T8

M 1 2

2 000 bp g

1 000 bp .
?50'][]

500 bp .

250 bp

M. DL2000 Marker;1.2.1 pL;2.2.2 pL;3.2.3 pL;4.2.4 pL;5.2.5
UL;6.2.6 pL;7.2.7 pL;8.2.8 pL;9.2.9 uL;10.3.0 pL.

B4 [ 10 x PCR Buffer 7R 3T PCR £ RHF 0T
Fig.4 The PCR results of different 10 x PCR

Buffer concentration
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FEXT PCR 252 m i oL UL IE 5., M & 5 AT, 4
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2 000 bp =

1 000 bp g™
750 bp
500 bp

250 bp

100 bp

M. DL2000 Marker;1.2.1 pL;2.2.2 uL;3.2.3 pL; 4.2.4 pL;5.2.5
pL;6.2.6 uL;7.2.7 pL;8.2.8 pL;9.2.9 pL;10.3.0 uL,

BE5 AR dNTP KEX PCR £REIRM
Fig.5 The PCR results of different dNTP concentration
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M. DI2000 Marker;1.0.8 wL;2.0.9 pwL;3.1.0 pL; 4.1.1 plL;5.1.2
pl;6.1.3 pl;7.1.4 pl;8.1.5 pl;9.1.6 pl;10.1.7 pl,

6 7AR[E Mg’ " iREX PCR & RHNFMN
Fig.6 The PCR results of different Mg’* concentration
2.3.5 SR RAASIE 518 v 52 X
PCR Z5 R 2w oL VLR 7, | 7 AT, 25 R
RZ B INARH 1.4 uL B, PCR 45 5110
SR Z T LS RS BOR T
M 1 2

3 4 5 6 7 8 9 10

2 000 bp [N

1 000 bp
750 bp

500 bp

250 bp
100 bp

M. DI2000 Marker;1.0.7 pL;2.0.8 pL;3.0.9 pL;4.1.0 uL;5.1.1
pL;6.1.2 pL;7.1.3 pL;8.1.4 puL;9.1.5 uL;10.1.6 uL,

B7 AESIWKES PCR &ERHHM
Fig.7 The PCR results of different primer concentration
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M. DI2000 Marker;1.0.7 pL;2.0.8 wL;3.0.9 pL;4.1.0 pL;5.1.1
pLi6.1.2 pl;7.1.3 pL;8.1.4 ul;9.1.5 ul;10.1.6 pl,

B8 FEERKEX PCR & REIZM
Fig.8 The PCR results of different DNA concentration

2.3.6 AR DNA W EM AR FERE P
DNA YEEEN 1 ng/pL, 5&FMAE B, A PCR
TR R PR A X PCR 25 R A2 S L LI 8 .
P8 AT, M R AR R B AR A I A RE R 1.4 pl
iF, PCR 434 45 B i S5 B0 22, i HL M L 8 5%,
BORAT

2.3.7  FARPERA] A A Ak 2
B % PCR 4%

>R FH AN [a] 152 1k
A TE LI 9, H 9 mlA,
BB

UFARVERE] 7 4 min 30 s Bf, PCR #7154
GHEACEANTTNERT IS € /TN

M 1 2 3 4 5

2 000 bp

1 000 bp
750 bp

500 bp
250 bp

100 bp

M. DI1.2000 Marker;1.2 min;2.2 min 30 s;3.3 min;4.3 min 30 s;5.4
min;6.4 min 30 s;7.5 min; 8.5 min 30 s,

59 ARETMEMEREX PCR £ REIR0
Fig.9 The PCR results of different initial denaturation time
2.3.8 ASVERFEIAIOLIREE SR R AS [ A8 PR A [A]
Xt PCR SR A2 AR BL LI 10, F & 10 Al 0, 24
ARPERS ] A 45 s B, PCR 384 25 R 1 Jil Ui &2
[REREYIN a5 €13 38

2 000 bp

1 000 bp
750 bp

500 bp
250 bp

100 bp

M. DL2000 Marker;1.30 s32.35 s;3.45 s;4.1 min;5.1 min 10 s,
E 10 AREZEERERT PCR &R B0
Fig.10 The PCR results of different denaturation time

9 10 11 12

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

100 bp

M. DL2000 Marker;1,2.37 °C;3,4.38 °C;5,6.39 °C;7,8.40 C;9,
10.41 °C;11,12.42 °C

E 11 AEIRAREX PCR &R0
Fig.11 The PCR results of different anneal temperature
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1B JGRIE A 38 CHF, PCR P45 1 4 B &
M ELTE B 5, B5CR A

2.3.10 RKBFEAEALE R SRS FER K [E]
X} PCR G55 ms2 il e UL I 12, i IET 12 AT, 24
1B KISHE] N 45 s I, PCR 448 25 5 (19 4 B &2,
[IEERT LS % €3 o

M

M. DL2000 Marker;1,2.30 s;3,4.35 s;5,6.45 s;7,8. 1 min,
B 12 A[ERAEEX PCR 4 REIS 0
Fig. 12 The PCR results of different anneal time
fir LA, P4k 5 B9 R B AR %R : Tag polymerase
0.9 pL.10 x Buffer 2. 5 wL,dNTP 2.5 pL, Mg**
1.3 L. SBS126 5 Primer 1.4 pL DNA 1.4 uL,
ddH,0 15.0 pL, Total 25 wL; {1k )5 A9 5 Ry 45 1F
94 °C 4min 30 s;94 °C 45 5,38 °C 45 5,72 C 45 s,
35 MEH;72 °C 5 minz4 C 177,
2.4 ERRRERERFTHFELER
FFHARAL I 04 S0 A4 28 LS 25 A, AR A5 BEJRR
SRR 22 5 25007 A5 R LI 13
13 ], RS Y BT B, RAPD 1Y
PCR &5 B T — 24524 1 800 bp Y2571,
TSR 52 T 8 B JRRAA U AT L BRI AR

M 1 2 345 67 891011121314 M

-
EEE

% | |
441
- v 0

M. DL2000 Marker;1.2030 (4 %) ;2. 1991 (4H]) ;3. 1987 (JcHl) ;4.
2012 (A ) 55. 1966 (B M) ;6.2038 (A M) ;7. 1916 (A H) ;8. 1944
CHH) 59.2073 (JEH ) 510. 2109 (JCHN) 5 11. 1952 () 512. 2106
(TEH) 513.2052(TEH) 514. 2129 (A H) o

M. DI2000 Marker;1.2030( Fruit thorn) ;2. 1991 ( Fruit thorn) ;3. 1987
( Fruit non-thorn) ;4.2012 ( Fruit thorn) ;5. 1966 ( Fruit thorn) ;6. 2038
( Fruit thorn) ;7. 1916 ( Fruit thorn) ;8. 1944 ( Fruit thorn) ;9. 2073 ( Fruit
non-thorn) ;10. 2109 ( Fruit non-thorn) ;11. 1952 ( Fruit thorn) ;12.2106
(Fruit non-thorn) ;13.2052 ( Fruit non-thorn) ;14.2129 ( Fruit thorn) .

E13 BERRERERNERFFFELER
Fig.13 The differential DNA fragments screening

results of fruit thorn for castor

2.5 RAMREREHFHNFERRESHT

X9 AN BRI SEAT I A A Rk 25 S At A I
MIZERFH 9 PR S L RIR PR R 2 (1
SEFR S 2 28 bp ZHTA KN 112 bp 19)75 58
AR, BEFE U T . 5'-TGACCCGCTGAATCACTAGT
GAATTCGCGGCCGCCTGCAGGTCGACCATATGGGA
GAGCTCCCAACGCGTTGGATGCATAGCTTGAGTAT
TCTATAGTGTCACCTAAATAGC-3', ¥ 112 bp JF 4
FINCBI H A HA P 51084 T BLAST OS5 REW i 7
SIS LLT ¥ RAE Y 751 100% [R5, B GenBank
AJ841794. 1 HE802228. 1 HE962389. 1, AJ420893. 1,
AJ420885. 1, AJ271637. 1, FR744450. 1 EU558534. 1,
EU558533. 1, EU558532. 1 \EU558528. 1 . EU558522. 1,
EU558521. 1, iX 13 M@0 AT AJ841794. 1 J¥41
W e LD BE, DAL, SRR O A~ BRR SR SEAT Il 1 44
2240 T RE AL S AR B IR S R R 2,
3 it

ARG T, 9 A BRI S ) A R ] A v
1 112 bp, 5 LAT ¥ XA Y 07 51 100% [7] 5, B
GenBank ; AJ841794. 1 ( 7E N5 K AH AL 35 b Bl 4
Wrdd & 2H 2 MR 1 B IR 5% B A 1 2 19 mRNA) |
HES02228. 1 ( MF 25 B 1 T3 22 DNA i 5 Csin33) |
HE962389. 1 ( iR HR A 8 PR 21 SC il 22 08 4= 58
F B, TElE P4) (AJ420893. 1 (Vb L AIf 11 DNA,
pEcCIR247 37 [ ) . AJ420885. 1 (7 Lt i i 1L &
DNA, pEcCIRI2 7R ) . AJ271637. 1 (i f# fif D2
DNA,mEgCIR0219 Fef#) \FR744450. 1 (LA 11 A
DNA {3 &, Cy-Tai SSR15) \EU558534. 1 ( ZEM- {0l 1%
IEHG T si B SINE9 Jfi A B 5 7 2l 19 3k R 41 )%
%)) EUS558533. 1 ( ZEMUL S 7 4% e T i [ SINES i
AB R AR 4 51) (EU558532. 1 ( B4l mg
IFHE R T TE B MITET i A B 7R 45 (17 2 K 41
1) \EU558528. 1 ( %= it 4Ll 4 I % J3E ¥ 5 f& MITE7
AAZ WA R 4 ¥ 91]) (EU558522. 1 (541
FAJT G AT S B MITE7 4 A B 7R 37 10 56 [ 41
1) (EU558521. 1 ( %= it 4Ll 4 I % )3 ¥ 5 f& MITE7
AR BRI AFS]) , X 11 AP H
A GenBank ; AJ841794. 1 J3+ 5 W #f 45 i Hooh g, M
I HEDRT 9 A BERR AR S5 A il (9 B R 22 S 45 R RED
W EHARNBIRE RN 2,
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