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Optimization of MSAP reaction system for Akebia trifoliata and primers screening
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Abstract: Objective To establish and optimize the MSAP reaction system for analysis on epigenetic diversity in Akebia trifoliata.
Methods The leaves of A. trifoliata were as materials, using orthogonal L;5(4°) method to establish pre-amplification and selective
amplification optimum reaction system of the MSAP. Results The optimal MSAP reaction systems include: 10 U Hpall/Mspl and
EcoR I in the enzyme digestion; in the 20 pL pre-amplication mixture contained 2 pL of ligation products, 125 ng of each pre-selective
primers, E00 and HMO; 0.312 5 mmol/L of dNTPs, 1.875 mmol/L of Mg>", 2 U of Tug DNA polymerase; in the 20 pL selective
amplification mixture contained 5 pL of 1 : 200 diluted pre-amplification products, 50 ng of each selective primer, 0.250 mmol/L of
dNTPs, 1.250 mmol/L of Mg, and 1 U of Tug DNA polymerase. Using the optimal MSAP reaction system to screen for six pairs of
effective primers from 80 pairs of primers of MSAP. Conclusion Those results provide fundamental reference for further epigenetic
studies on A. trifoliata DNA methylation.
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Table 1 Factors and levels of different pre-amplification systems
K F = = IE, = - = -
Mg?"/(mmol-L™") dNTP/ (mmol-L™") 1% /(ngul™")  TagDNA B&W / (U-pL™h HHEY) /uL
1 0.6250 0.1250 50 0.5 1.0
2 1.2500 0.187 5 100 1.0 2.0
3 1.8750 0.2500 150 1.5 3.0
4 2.5000 03125 200 2.0 4.0
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94 C. 30s, 65 C. 30 s (EEIHEML 0.7 C),
72 ‘C. 1 min, 3% 13 M§3; 72 °C. 5 min; 94 C.
30s, 56 ‘C. 30s, 72 C. 1min, 3t 24 MMEFR.
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Table 2 Factors and levels of different selective amplification systems

ES I S
AF Mg?*/ (mmol-L™") dNTP/(umol-L™") 5|4 /(umol-L™") TagDNA S50 / (U-ul™h T B W R R fis 5

1 0.625 0.1250 50 0.5 50

2 1.250 0.1875 100 1.0 100

3 1.875 0.250 0 150 1.5 150

4 2.500 03125 200 2.0 200

%3 MSAP SIS FT)
Table 3 Sequence of primers used for MSAP analysis
E17! Fe % 51 4 Fe %1

E-AAC 5’GACTGCGTACCAATTCAAC?’ HM-CAG 5’ATCATGAGTCCTGCTCGGCAG3’
E-ACT 5’"GACTGCGTACCAATTCAAT3’ HM-CTC 5’ATCATGAGTCCTGCTCGGCTC3’
E-AAG 5’"GACTGCGTACCAATTCAAG3’ HM-CTA 5’ATCATGAGTCCTGCTCGGCTA3’
E-ACA 5’GACTGCGTACCAATTCACA3Y’ HM-CAA 5’ATCATGAGTCCTGCTCGGCAA3’
E-ACC 5’GACTGCGTACCAATTCACC3’ HM-CAT 5’ATCATGAGTCCTGCTCGGCAT3’
E-ACG 5’GACTGCGTACCAATTCACG3’ HM-CTG 5’ATCATGAGTCCTGCTCGGCTG3’
E-AGC 5’GACTGCGTACCAATTCAGC3’ HM-TCCA 5’ATCATGAGTCCTGCTCGGTCCA3’
E-AGG 5’GACTGCGTACCAATTCAGG3’ HM-TCAA 5’ATCATGAGTCCTGCTCGGTCAA3Z’
HM-CAT 5’ATCATGAGTCCTGCTCGGCAT?’ HM-TCGA 5’ATCATGAGTCCTGCTCGGTCGA3Y’

2.6 TIMHERERGEBREAR Bk
2.6.1 K HL 60 g/L PA fi 80 mL, 96 uL TEMED
F1 100 g/L APS 240 pL VAT HIE, 152 Ty 85 W Til
HLPK 1 he
2.6.2 FHUKFESMES  BOERMEY Y 4 pL I
TN SRR 28 pPol (98% 2 5 T W Bt i, 10
mmol/L EDTA, 0.25%iRMy i, 0.25% - FARF),
82, 95 CARME 5 min Je Vg U H N TR HH A4,
B2k, FAfE 8.0 uL.
2.7 ARG
K= A AFLP AR 2R A R ARGk
3 %R
3.1 E[FE4H DNA 2B
AWFFRH B B CTAB V51141 DNA JH 3
JE B e VKR I, 25 R 7R DNA g i, %

ARefE, W 1. AN THIRE S A260/Aso
{H7E 1.7~1.9, UiW] DNA 205 5, & s,
SEASH AL MSAP [V X DNA [k,
32 WyEeER

AT 5 7= Fr Beda A E 100~750
bp EIRECIR AT IR, X Fidr 3 H ik B AT B

M 1

2000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

M-DNA Marker 1-=IH- /il DNA
M-DNA Marker 1-DNA of A4. trifoliata

B 1 EFEH DNA Bik&ER
Fig. 1 Electrophoresis of genomic DNA
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IR I 2 i LA 1~ 10 1A REEAN T 14 724
() Be E AP AE 100~750 bp, MXT 11~16
R LT G MSAP X I 4 sk . H2& 1,
SURRY IR D, AR TG SRIE R 1
(RIEAT, 25 24 3. 44 7. 9 VKIE M ARES SR 1A
Z. 6. 8. 10 VKIEAW SR &, Ik
FEw, HEEEFRA 100~750 bp, 54T 16}
PN EESR o S A 28 6 5 VKB IR &N SR
e ER7W 1 ul, E00. HMOO %& 150 ng, dNTPs
0.250 mmol/L, Mg*" 1.875 mmol/L, Tag DNA %
A2 U, JRERN 6 T IERA AT N IE Y
SEREAR o

THHE HUN

M 9 10 11 12 13 14 15 16

M-DNA Marker  1~16-Fitd % [ Nk R IEAZ AL & H AR AL &
M-DNA Marker 1—16-pre-amplification reaction system

orthogonal combination of factor combinations
2 THEIE R R AR EIKE
Fig. 2 Electrophoresis of orthogonal design

pre-amplification systems
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3) AT, WA R 1~16 S R4 e rEd 1Y
FEZHD, T 11, 124 15, 16 PR P 3L
T RIEA AR RS BIRIEAT R R T
RINBEA B AGREASERIGK, AR e g 5 2
/N 2IEF] 150~200 F5 I, 5Pk A
Wl BRI R . BRI TP AR 6. 11, 12,
15 16 VKA, ¥ G-Ik BE s, 45
i A AR U IS R G I W 2 e 5 = L
500~100 bp, FFAIEEEIEY BEX =Mk . R
e A R, WO 16 SRR BUAR
20 uL, ke 200 £5 BT <4 5 uL, E-ACT.
HM-CAT % 50 ng, dNTPs 0.250 mmol/L, Mg”"1.875

mmol/L, Tag DNA J#§ 1 U,
3.4 SIMIHFRGR

KPR = AR MSAP O NAR R, 185t By
JE B Bt I FELUK AL AN 80 X 51 4 Uit 11 X4 4
S, FEIGIY, WK 4.

M 9 10 11 12 13 14 15 16

M-DNA Marker 1~ 16-3&4" 3 R NAKR IEAZ A A TR REA S
M-DNA Marker 1—16-selective amplification reaction

system orthogonal combination of factor combinations
B3 R IEIE RN R B KE
Fig. 3 Electrophoresis of orthogonal design selective

amplification systems

M 123 456 789 10 11

1-E-AAC/HM-CAA 2-E-AAC/HM-CAG 3-E-AAC/HM-TCGA
4-E-AAC/HM-CTC 5-E-AAC/HM-CTA  6-E-AAC/HM-CAC
7-E-ACT/HM-CAA 8-E-ACT/HM-CAG  9-E-ACT/HM-TCGA
10-E-ACT/HM-CTC  11-E-ACT/HM-CTA

El 4 S5¥5HiERIxE
Fig. 4 Electrophoresis of primers screening
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1-E-AAC/HM-TCGA  2-E-ACT/HM-CAG  3-E-ACT/HM-CTC
4-E-ACT/HM-CTA 5-E-AAC HM-CAA 6-E-AAC HM-CTA

5 SIMiFIERYIRRER

Fig. 5 Silver stained results of primers screening
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