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An AFLP molecular labeling technique for Magnolia officinalis
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Abstract: To establish an efficient and stable amplified fragment length polymorphism (AFLP) analysis
system for Magnolia officinalis , selection and optimization of DNA template treatments and selective ampli-
fication conditions were undertaken using the cetyl trimethylammonium bromide (CTAB)-SiO, method for
mapping. Results indicated that: High quality DNA samples were obtained with the CTAB-SiO, method and
the DNA template used was 400 ng. The best treatments for the analysis were Mg®* of 2.00 mmol -L™", de
oxyribonucleotide triphosphates (ANTPs) of 0.90 mmol L™, and Taq DNA polymerase of 16.67 nkat. This
research showed that the CTAB-SiO, method was fit for AFLP analysis on Magnolia, that a 30 times dilution
for the pre-amplification products could be used for selective amplification, and that the silver-staining
AFLP system could provide a method for further study with molecular markers in the field of genetic diversi-
ty, for breeding new cultivars, and for genetic relationships with Magnolia officinalis. [Ch, 7 fig. 1 tab. 12
ref. |
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B PR fb R JEEAN PR R B 1) 43 28 b 57 R0 5 U5 1Y) I 25 08 1T 516 I 4 3 Ay [ R B8 W f e ) R — S A
WG, SRR 2 A ) 5 R BTN X AR R R R R AN B, AR R 2B A L Ak A E B
R ER I EE P4 R BEK B 280 (AFLP) J& BRI P A K7 B 2 245 P (RFLP) $72 AR Fi R 4 i =X
N (PCR)FEAR ML, AFLP fRic B A FEAUCMERFNAT 5, 280 0FE . AT ME
PRI, sl T RELP A7 55 A BRABE ALY 1 2 85 DNA (RAPD) AFR e S5 682, AFLP [7]
TG FELEAR AR BB MR e O . R BE IR S e | L DR | BRI A5 A K Z R SY | T
PO 36 5 6 R WF 58 S5 7 A 2 7 iz AR S it TR AN UL, B AT 55 AR RAPD
FEARIEGE T JEANRR PN 56 FORITE Mok () B, 83 DA [R) 8RR AN Ak, X S 6 o A b S . AFLP 43 #7
MEGD) . MEHE . TYHE SRR 0 A IR AT T Ak, RS TS A AN A O BRAR Y
AFLP 3 #iiR % .

1 MHETE

1.1 w8

WHEC A EFNMETR, T 9 A Ta%E 10 H LA (AN B e i e | Wil s | ) s
i T N 71 =9 N4 N i e S 1 B S L D B O B L S O ) SR LT (51X WM G E = i =l ]
TWLARE BE PR 352 4% 5 R RHAIT 1 1

A IEFE AR W, HUKaE R %, WA G & -70 °C WKIEIRFE .
12 Hik
1.2.1 &4 DNA #9# & 5 nl S8R H 175 be ik — B LR A0 B (CTAB ) - B 0 B2 1042 BOR [
i B JEE AR F- DNA,  FH NanoDrop f##843 Y6 G EE 1+ (ND-1000) I 52 DNA ()40 B Fvfk BF [l i £ 4 b
BUS L, il pL EEEZMEIRAE, T 10.0 g- L B8 HHEE e E 17 s ik RS | 76 B8 B 1% R 48 (Gel
Doc™, Bio-Rad) F W LI IEAH
1.2.2 DNA #9835 & 3 FEUI RN R EcoR 1 Fl Mse 1 WEVIAL &, 2% FAME Betula platyphylla
BE D ADBUB D) AR R SRS, RANBEVIR R EcoR 1(20 x 16.67 mkat-L"', NEB)0.15 plL, Mse I
(10 x 16.67 mkat-L™", NEB)0.30 pL, 10 x NEB buffer 5.00 wL, 100 x 4 IfiL 7% 2 1 (BSA)0.30 L, il
WHEAKZE 25.00 wL, A DNA H &R 100 ~ 700 ng, 7& 37 C KIEBEEY] 1 ~ 6 h J5HLA 75 °C K
15 min, fEEFARIEIE, SCEVE Tk A, B S5.00 pL VS 1.00 uL EFEZ RS, T 10.0 g-
L BB WE A e S FL VKR, SRR R 25.00 pl, S EEYI 74 20.00 wL, T4 Ligase (400 x 16.67 mkat- L~
', NEB)O0.10 pL, EcoR I $:3k (E 3, 10.0 wmol-L")0.50 wL, Mse I #3k (M $3%, 10.0 pmol -L™)
1.00 wL, 10 x buffer 2.00 pL, XG&/K 1.40 pL, 16 °C #E#EE®R, HELFIUF .

, 5’-CTCGTAGACTGCGTACC-3’
BeoRUBER s 5, A TCTGACGCATGOTTAAS .
.y 5'-GACGATGAGTCCTGAG-3’
Mse TR 5 1A CTCAGGACTCATS

123 T HREE Wy VAKR . ERE7Y) 2.00 pl, Tag DNA B4 (5 x 16.67 mkat-L"', NEB)
0.20 pL, E + A 5[4% (50 mg-L")1.00 pL, M + C 5% (50 mg-L7")1.00 pl, —®EmR M AZ TR ANTPs
(2.5 mmol-L", TaKaRa)1.60 wL, 10 x PCR buffer 2.00 pL, MIAZE/KZE 20.00 nL, WP 87 ABI9700
PCR ¥ k47, RMFERE N : 94 CHIZZPE 2 ming; 94 C 30s, 56 °C 30 s, 72 °C 1 min, 30 PHF;
i 72 C #E 5 min, 4 C $FF, B 5.00 wL #y #7=95 1.00 pl. EEEZ P RIRS)E T 15.0 g- L7
T BB M PR RS, T S R R
124 RFWT R ER LA EEMY IR B R R PROR IR, Hitk, Y80
R CEZ, WY WU R —EGEUG TR B Y 1, R 3, RNARR N . RS
AT 4774 2.00 WL, Tag DNA A (5 x 16.67 mkat-L", NEB)0.20 uL, E + ANN 5[4 (20 mg-L™")
0.30 pL, M + CNN 5147 (20 mg-L.")1.80 pwL, dNTPs(2.5 mmol-L™", TaKaRa)1.60 wL, Mg*(25.0 mmol-
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L7)1.00 pL, 10 x PCR buffer 2.00 pL, fill % x1 EEMTESEERLERR

K F 20.00 wL , WP HAE ABI9700 PCR ¥ I Table 1 Different treatments of selective amplification factors
AT, NFEF A 94 °C HAETE 2 ming 94 °C S i b FR oA

30s, 65%C 30 s(LUGKEAK 0.7 C-IEFTY), 72°C  mig =B 5. 10, 20, 30, 40. 50. 60 {i

1 min, 13 PEFH; RIETERIGRE 56 C, H jnipe 0.150, 0.175, 0.200, 0.225, 0.250,

0.300, 0.350 mmol-L"

S AR P A A An AR
REMARBRRT, Bl 23 00, 20 L i

FEAR 5 min, 4 °C fR#F, TEMCIEAL B, FRATM 4
AR 2 22 A4S KO SR A7 BB 1 B 3 00 e Ak (3R
1), 4 MHEZ—MM, B— RS SSRGS R ik 2 b E e Rk,

1.2.5 PAGE w ik ZAR G A5G, WY ™% 5 LA 22 v (R B 50 80 98 9% M It
¢ ; 10.0 mmol- L™ & P Z % (EDTA), pH 8.0; ARF3HCH 0.25% Mk ; A8 0.25% —
HOEH ) SRBURA, 95 °C 6 min 5 #EY PCR & & Tk L DMERZEMERES, SR5E T - 20 °C K4
FH T 5 52 0 FL KRG AN I 56w SR 73 P 50 TR 7 T e P, K RIT AR % 1) O ks 2R A T ARG I 120 AR Y S AR
Wt T J5 FE IS WA KT T ORER , e BRI L H A W I 45 9 51 1 AFLP S i e A5 190

2 HERE M

2.1 EEZA DNA REE5%KM

CTAB-HE B W B 75 $2 O TR AN i DNA 28 358 35 B W8 06 e L VKA DU, 2%t 1 20 T B B 22 LG |
BERTHEME (B 1), BUEARSENFERE TS, aiFERE., W8, W Dy/Dx HAELE
1.8 Zefy, (ANTi R EAHXTEAL, #£ 90.0 mg- L™ 7247,
2.2 AFLP Rk &Rk

ARSI 53 B 100 ~ 600 ng AN [FIFE S B9 DNA SEATEEY) . 3 . WP 3 mak SepEd 0, 45 7
15.0 g+ L7 (3B W B 5 1l SRR, AW I 0 b 5 JEE A SR ) (R T ), 47 388 2%t 4 KB 43 100 ~
750 bp, H 400 bp ZEA4 8 A (K 2), WIG2 60.0 g- L7 A5 PE R N BE AR M fL ik, & B DNA ¥
(RT3 DNA 5717 2 3£ 10784k, T L&A1 0 38 M B . 22 SR K, BRIk 2% 58 DNA i 4
7 400 ng,

Tag DNA %4 it 8.34, 16.67, 25.00, 33.34, 41.68 nkat

2000 bp
1000

750
500
250

100

M. DNA Maker;1~6. DNA J#4K ¥l 600,500,400,300,200,100 mg

B 1 CTAB AzkE32I6 DNA 893 lg 45 & ik B B2 KRE DNARAEATS®BFRYELERG I
Figure 1 Agarose gel electrophoresis of DNA extracted by Figure 2 Effect of different DNA treatments on selective
CTAB-Si0, method amplification result

T 7 Wy ) B X R I A R A S, SC e il AL T A I A JE AN DNA £l S
MY 5, Y =9 1:5, 1:10, 1:20, 1:30, 1:40, 1:50 F11: 60 SeF5HiRe, w8k
PIGEAE 15.0 - L7 SR SE RS LB Pk A I . ke AR RS 4K 20, 30 FI 40 f5 T, 450 B8 48 H A
55, FE 200 ~ 300 bp ZE A e, R B R 2 (B 3) . i 30 i B A HIOR H b S i B RN
B e B R AR A 1Y, WS  E F 30 R R AL
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dNTPs, Mg*#il Tag DNA R & B2 MY AN R . ARPF AFLP 5387, dNTPs,
Mg*, Taq DNA R4 il (14 e e BE 23 A i R Ta)

R Z Y ANTPs J& PCR S0 W JEEM I, B RN ANTT D oy 22— JEAMFR KB, KRR
ANTE] ANTP B BE T4 34 25 B0 W 3500, (EL v B2 188 i n] A 8 o 1 188 7 W i 45 (181 4) . R,
LEA KRR A M AR PERRIEAN AFLP S8 PEY 1 b ANTP ¥ FE 4 0.225 mmol - L,

M 1 2 3 4 5 6 7 M | 2 3 4 5 6 7
2000 bp 2000 bp
1 900 10
750 730
300 500
250 250
100 100

M: DL2000 DNA marker; 1~7: Ui 879 0% A gish sy M: DL2000 DNA marker; 1-~7: dNTPs % JE 53 % % 06,
5, 10, 20, 30, 40, 50 and 60 0.7, 0.8, 09, 10, 1.2, 14 mmol - L”!
B3 RRABEGHTYTESHOEBETHAR B4 RE ANTPs KA RIS 30 Y vh
Figure 3 Different selective amplification results with different dilution Figure 4  Effect of ANTPs concentration on selective

multiple of pre-amplification products amplification result

Mg AT LU W il 0% 1 38 100 B S0 DA K™= W R S, 0 Mgk B Al S B g e R AT sl )
BWHERZ —, WL, BiE Mg 0k BERY I, 4 38 o Bk B i, 17 >4 Mg 19 Wk B2 3R 3] 2.25
mmol - L7 B, HEL TAREER MY B Mg 25 ANTP 254 Wiy BaoR (0 5) . ik, JEAh AFLP %
PEUEY R R o M ik % A 2.00 mmol - 17!

Taqg DNA R HHEY R R ORI . A, REMN 834 ~ 33.34 nkat I3 = Y14
X AET, HEEER MM, Erhry PCR P2 Y B0 M ; 41.68 nkat W] A8 A o H] i i B
A Y B (K 6), ZEA%IE, i 20.00 pL KRR T Tag DNA RA A FHE N 16.67 nkat,

[ 3]

3 4 M | 2 3 4 5

1~4: Mg & 43 5 2.25, 2.00, 1.75, 1.50 M: DL2000 DNA marker; 1~5: Taqg DNA 5 & 8 i 1 53 51
mmol - L™ 0.5, 1.0, 1.5, 2.0, 2.5(x16.67 nkat)
A5 REF Mgk b F 0y 346 #a B 6 AF Tag DNA RE8ASHEFRETHER
Figure 5 Effect of Mg*concentration on selective Figure 6 Different treatments of Tag DNA enzyme on selective
amplification result amplification result

2.3 E# AFLP 4L f Bz {4 2 956 iE

H T B E IR S AT B SR AN AFLP DL AL AR B al FE L, FRATXEAS [F] B JE AN A A E-ACA +
M-CAT 51900 BEAT SR REME 38, 738" Myt A5 A8V R D AR IO M BB JEC U A M) (181 7)o 45 2R HT, R TR RE A
FATEMWT, BEUIILALE AFLP (R R A8 A= 8O FRAE USSR, 1XO AFLP SR 28 7R 8 AR BT 08 48 5
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A7 TREMH#SE-ACA +M-CAT 5| #iiF P 3 bk A

Figure 7 An electrophoretogram of different samples’ selective amplification result with the primer E-ACA and M-CAT

WAL AR TR | BRI AL S A S ZREERIFSY | AR SR 2 OC RIS A5 T A I B T SR

Kk, R CTAB mEZRIEHRELN DNA Uit B4y, &M T AFLP 20#r, BUIAY LR 41 DNA L 400
ng NH, 37 CHRMTEFVIBHIY 6 h BHAR ; TP 8= P i B4 20 £5 0B s 20.00 wL 9
A Z& T Mg ik B A 2.00 mmol - L™, dNTPs ¥ & 4 0.225 mmol -, Tag DNA R & i N 16.67
nkat, ¥ AW ELRGE, POIGRORECHIAR, T RAZRAIE I AY AFLP 45 80EGE
3 Wt

AFLP HARR)F 2 HE S, MILZ DNA (145 S PR AR Yo B A 2890 #0200 7™ 4 225K, A REsk
R ZE R B DNA A RN 58 B /2 AFLP 350 AU A9 G4k, SCURIERT , A CTAB-fiEER
B4R R SRR DNA BTEEAT & AFLP $0R 20K B YIRS BiMR L 400 ng HE, BEVIRSIEH 6 h , Fily"
RO — K 1 Ja AR BT ARG I DD R B R, ORI DA i B B R AR AR A B Al AR AR
T 7= 0O B A O F e BEvE D 1 10 nUMCIE B S LN R B Y BN H Yk A 2R K,
T 2R PN M TR Y 45 PR UK A R 30 5 1 P DK R Al i I, TR, AR BB T R A S B
A ORTE W B E RARTRE o Tag BHAIMAR AL, PREGE Y EEH &, Xl s R B 29 AR R
KA A, AFLP i HE R %Y, Wik, #EEA AFLP 43t , Bm—4, &iFubE
FE b FE IR AR S I L UEAT B DA I, A5 B WU AR S B AT N — 2R RXRERETT A I ], SORIR
ik 7]
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ot — 2L B S AR A 22 L WA N RO O& TR R 7 9/ BE TR R K I8 & B A
W TAE VO M, WiLAR B T 2009 48 12 A 9 HIEZUS gh &5 0 # $k X ki & Ol & T80 T
Ve Btk AR BE g AR 4L £ 3 ——POu B W B s BA T8 2 1 551,
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FVHE, PGF R AR TAE A% e S Al s s AR IS5 D7 T 1 AR SC Ik
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