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The optimization of RAPD-PCR system with orthogonal design
and primers screening in Platycodon grandiflorum
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Abstract: [Objective] The study was done to find the optimized reaction system for the construction of
genetic link map in Platycodon grandi florum. [Method) The method of isolating genomic DNA from the
leaves of P. grandiflorum and important factors influencing RAPD-PCR was studied. [Result] The ge-
nomic DNA was successfully extracted from the leaves of P. grandiflorum with distilled water washing af-
ter rubbing the leaves,and deposited twice with 3 mol/LL NaCl (pH 5. 2) solution. The optimal PCR sys-
tem for RAPD analysis was as follows:ddH,O 12. 4 pLL,10 X buffer 2. 5 uL., primer 0. 3 pmol/L,dNTPs 200
pmol/L,Mg”" 2.5 mmol/L,Tag DNA polymerase 0. 5 U,DNA template 40 ng in 25 L reaction volume.
The reaction program was devised for 94 C 4 minutes,94 C 30 s,35.3 C 1 min,72 'C 2 min,followed by
40 cycles,and a final extension at 72 C for 10 minutes. 115 primers were screened from 530 10 bp random

primers, which could produce stable and polymorphic bands. [Conclusion) The reformed CTAB method
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could extract the genomic DNA of P. grandiflorum successfully,and the optimum RAPD reaction system

could be used for the genetic link map construction in P. grandi florum.

Key words: Platycodon grandiflorum ; RAPD;optimization;orthogonal design;primer screening
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Table 1 Factors and levels of RAPD-PCR system with orthogonal combination design in P. grandi florum
KOF _ K% Factor _
Level 5l %/(;zr'nol <L) DNA/ng Mg?* /(mmol + L™ 1) dNTP/(pmol « L I Tagq i/ U

Primer Taq enzyme

1 0.2 5 1 150 0.5

2 0.3 10 2 200 1

3 0.4 20 2.5 250 1. 25

4 0.5 40 3 300 1.5

x2 BERAPDPCREMEREREAMN Lo (4 )RBAR
Table 2 Orthogonal combination Ly (4°) of RAPD-PCR system in P. grandi florum
e _ % Factor _
No. ';[%/(IH.HOI *L7H DNA/ng Mg?" /(mmol » L™') dNTP/(pumol « L™1) Taq f§/U
Primer Taq enzyme

1 0.2 5 1 150 0.5

2 0.2 10 2 200 1

3 0.2 20 2.5 250 1.25

4 0.2 40 3 300 1.5

5 0.3 5 2 250 1.5

6 0.3 10 1 300 1. 25

7 0.3 20 3 150 1

8 0.3 40 2.5 200 0.5

9 L4 5 2.5 300 1

10 0.4 10 3 250 0.5

11 0.4 20 1 200 1.5

12 0.4 40 2 150 1. 25

13 .5 5 3 200 1. 25

14 0.5 10 2.5 150 1.5

15 0.5 20 2 300 0.5

16 0.5 40 1 250 1

2 HREH
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et B CTAB ML B RS SE P 20 DNA 1 58
FEVERRAF A DNA Z5 B i B SOREFL U B &
F G R DNA P B A 2Ry e
MBI R R (B 1) o SR AR 43 60 B 1T I A
B 100 %519 DNA 4, Ayeo / Agso HAB R 1. 7~1.9,
UL BT 3K 15 A9 DNA 4l B 4 . DL Ik B A i 47
RAPD ¥4, i 7= A= £ & 98 Wi A1 5 52 1 4 4 1 4%
i
2.2 ZEEHAIEIE RAPD-PCR #1845 R 2200
Bl 2 &, 16 ANabHh, BrAbHE 5,6,13 4b,
fiby &b B BRI L M O kA . 4,7.8,9,10,11
A 14 3K 7 A4 PP 5 ) RAPD B 3% — 20, (1 &
F B 11 5 B AR 45 b B AR OR — B B[] Ah B I 4
Py R BN, % B> Taqg B9 &, WA 16
AAEFR IR BE 8 A BB A B £ L T LA 4R

W, - EE RN A 8 AL
CREARGVWELE., AT Y. B
Mg®" \dANTP 1 Taq B #5351 J& 0. 3 pmol/L .40
ng.2.5 mmol/L.200 pmol/ L 1 0.5 U,

M 1 2 3 4 5 6 7 8

B 1 RS AR IR 4 DNA A% L ik &
M. Marker; 1~8. f§f 3K 41 DNA
Fig. 1 Electrophoretic products of the genomic
DNA from P. grandiflorus
M. Marker;1-8. DNA samples
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5000 bp
3000 bp

2000 bp

1000 bp

750 bp

500 bp

Bl 2 519 i DNAMg*™ (dNTP F1 Taq i i 414 40 B F54 RAPD-PCR 9" 3 25 R 1) 52 1l
M. Marker(2000 bp Ladder) ; 1~16. A[R] K 7~ 2 5 4 81, 53R 2 1K 5 X 17
Fig. 2 The combining influence of primer,DNA,Mg*" ,dNTP and Taq polymerase on
RAPD-PCR in P. grandi florum
M. Marker(2 000 bp Ladder) ;1—16. Treatments of combination with different factors,

each treatment number is corresponding to Table 2
2.3 RANEBEEIHEE RAPD-PCR # B4 RN Mo
MNIEL 3 AT LA Hh o B A IR IR T T A

Bk > . BB EE A 35,3 CRYPTHE g R i o B 5000 bp
3000 bp
2000 bp

2 4 5 6 7

~
J

/LN o

2.4 HEESHMESI YR IE

Xt 530 4~ RAPD 3| ¥ #F #% # 22 A8 GS16 fn 1000 bp,
GS106 [i] HEAT 97 1 » 205 50 % B, 453 A5 4 7] 47 84 11y 750 bp

WO T 0 T AT 310 85. 5% . B AN B B T .
PR L~ 17 St ool 115 51 076 7 A A I K o A oy
Wi A L 012 ARG T s i gy (0 IR RAPD POR SURER I
PR 7.0 S Hh A MR 203 4, b A 4 M. Mafker;H.LtU(ﬁrEﬁleJ 39.1. 3}.2. 33.0,
35.3,37.9,40. 7 fl 43. 4 CHIpyH 1454y
WA 32, 1%, Fig. 3 The influence of annealing temperature on
Z AT Y024 R P AL 3, RAPD-PCR in P. grandi florum

M. Marker;1—7. Annealing temperature in
order:30.1,31.2,33.0,35.3,37.9,40.7,43.4 C
R3 BHESTEUSIVHNEREEFT

Table 3 Names and sequences of polymorphic primers in P. grandi florum

519 FF3 5'-3 519 JF3 5'-3 519 JF51 53
Primer Sequence 5'-3’ Primer Sequence 5'-3’ Primer Sequence 5'-3'

S10 CTGCTGGGAC S277 GTCCTGGGTT S484 AGTGCGCTGA
S11 GTAGACCCGT S281 GTGGCATCTC S490 TGTGCCCGAA
S12 CCTTGACGCA S284 GGCTGCAATG S499 CCCCCTATCA
S14 TCCGCTCTGG S294 GGTCGATCTG S505 GACCTAGTGG
S32 TCGGCGATAG S296 GGGCCAATGT S506 GTCTACGGCA
S39 CAAACGTCGG S301 CTGGGCACGA S519 CCTCCTCATC
S51 AGCGCCATTG S305 CCTTTCCCTC S520 ACGGCAAGGA
S52 CACCGTATCC S316 CTCTGTTCGG S1005 TTGCAGGCAG
S56 AGGGCGTAAG S318 GACTAGGTGG S1012 TCCAACGGCT
S64 CCGCATCTAC S324 AGGCTGTGCT S1013 TGAGTCCGCA
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43R 3 Continued table 3
Gk JF3 5'-3" Gk J¥3)5'-3' Gk J¥%1 5'-3'
Primer Sequence 5'-3" Primer Sequence 5'-3" Primer Sequence 5'-3"
S72 TGTCATCCCC S327 CCAGGAGGAC S1015 CTACAGCGAG
S82 GGCACTGAGG S328 GGGTGGGTAA S1019 GGCAGTTCTC
S86 GTGCCTAACC S338 AGGGTCTGTG S1021 GGCATCGGCT
S88 TCACGTCCAC S341 "CCGGCATAA S1040 CCTGTTCCCT
S91 TGCCCGTCGT S347 CCTCTCGACA S1061 TCTGCTACGG
S95 ACTGGGACTC S349 TGAGCCTCAC S1062 CCATCGGAGG
S100 TCTCCCTCAG S357 ACGCCAGTTC S1070 CAAGCGTCAC
S101 GGTCGGAGAA S358 TGGTCGCAGA S1071 CAGTGTGCTC
S104 GGAAGTCGCC S360 AAGCGGCCTC S1073 TCCCACGAGT
S119 CTGACCAGCC S364 CCGCCCAAAC S1076 CGTCGTGCTC
S137 AACCCGGGAA S378 CCTAGTCGAG S1079 TCGCAGCGAG
S145 TCAGGGAGGT S381 GGCATGACCT S1126 GGGAACCCGT
S168 TTTGCCCGGT S391 ACGATGAGCC S1127 TCGCTGCGGA
S181 CTACTGCGCT S398 ACCACCCACC S1231 ACCGTGCCGT
S189 TCCTGGTCCC S402 ACAACGCCTC S1233 CACGGACCGA
S202 GGAGAGACTC S407 CCGTGACTCA S1238 GTTGCGCAGT
S222 AGTCACTCCC S411 GTCCACTGTG S1240 TCTGCCTGGA
S223 CTCCCTGCAA S412 GGGACGTTGG S1249 CCGTTAGCGT
S225 TCCGAGAGGG S415 GACCTACCAC S1252 CTGGCTAGCC
S228 GGACGGCGTT S431 TCGCCGCAAA S1254 GTGCCGCACT
S234 AGATCCCGCC S439 GTCCGTACTG S1271 CTTCTCGGTC
S236 ACACCCCACA S440 GGTGCTCCGT S1274 CACCTCGACC
S242 CTGAGGTCTC S443 CTGTTGCTAC S1279 AGCCTGGGGA
S248 GGCGAAGGTT S446 CCACGGGAAG S1284 TCTGCCATCC
S250 ACCTCGGCAC S451 GACAGGAGGT S1286 CCCGAGATCC
S254 TGGGTCCCTC S455 TGGCGTCCTT S1288 TGAGAAGCGG
S259 GTCAGTGCGG S474 CCAGCCGAAC S1291 GACCCCGACA
S263 GTCCGGAGTC S482 TCTGTCGGTC S1294 CTCCGGATCA
3 W HMIFFE I ST T RS AR Y e RAPD-PCR S A5 F -

R ZAF AR A AR Y A P S A IR 2 R
T . 5 /e DNA $2HUd 72 b 5 DNA JLPiyeE.
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10X 2.5 uL. 519 0.3 pmol/L.dNTPs 200
pmol/ L . Mg"" 2.5 mmol/L, Taq B 0. 5 U,DNA
BEHT 40 ng, Fe iR KR BE 35.3 C. Al ZE R
I 454 N DNA JKSF- FHIESE T #5426 4 P1 (GS16)
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