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The Establishment of AFLP Molecule Labeling Technique
System of the Wintersweet Cultivars

ZHAO Bing, ZHANG Qi-Xiang
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Abstract; The methods of CTAB, improved CTAB and SDS were used for genomic DNA isolation of
climax leaves and young leaves of Wintersweet cultivars. The results indicated that the methods of CTAB
was useful in Wintersweet cultivars genomic DNA isolation ,and the leaf age doesn’ t affect genomic DNA
isolation of Wintersweet cultivars. By the amplified fragment length polymorphisms ( AFLP) technique,
using Msel-EcoR I enzyme-cut combination, ten pairs of primers (i.e. M23E46, M24F46, M25E46,
M23E47, M24E47 ,M41E47 , M41E94, M64E94 , M64E66 and M24E75) with high polymorphism and
powerful distinctiveness were selected from 168 pairs of primer,and the best pre-expanding and selective
expanding system were determined. Our results tentatively established the basis for the research of the
cultivar classification and gentic diversity analysis.
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ZRERE, &R,
1.2 Fik
1.2.1 1% DNA %%

LR 3 B R RBUREREEA DNA,
CTAB 31 SDS 326 1 [ 7] M58, R
CTAB BB ARESTRINT 7€ 2 mL BB LE
FIIA 1 ~2 B TRENH R, AR RARL B
T BF B R SRR, B A 700 pL CTAB 28 v ¥ 0
7 uL MBI ZBIBS, 65CKHB 1 h FET4CK
FBRHZEISCUT,RBMA 250 pL24: 18445/ R
XEE, F TIES,13 000 r/min .0 10 min, B FEE&
300 pL, BWHIA 250 L 24: 1845/ 78, LT
18%57,13000 t/min .0 10 min, Bt E ¥ 200 pL
AL S mL BLES, HFMATLHRAME
200 L, 2% F FEEIRES, 4 C k8% & 30 min 1)
b, Jt%E DNA, 13000 r/min B.0» 10 min, 3 F 1§
W, ATOK ZREYERULEE 2 X, X T DNA, it R ARE
MZBER TH, A 100 pL dd H,0(& 1 uL
10 mg/mL {4 Rnase) %% DNA, 37C/K¥% 1 h =5
RNA, FWRHIA 100 pL 24: 145845/ B ILEELI R BR R
B R AZE 50 RNA §§,13 000 r/min E5.0> 10 min, B
LIEWBS0 pLANA 1.5 mL B.L0 &S, AR K
FWNEE100 pL, 2% F TEHEES, 4CKEARE
30 min 4 b, T3 DNA, 13 000 r/min 5. 10 min,
3 EEW, FIOK SRR ULE 2 R, KT DNA, it
FRABHIEER T, IMAS0 pL dd H,0 &%
DNA, W5 ¥ LB - 20°CHEFF e 4C R
1.2.2 DNARESHRENUE

FJ Bio-RAD SmartspecMT3000 2 #h 43 Y6 0k BF
W EHEAR B OD {8, DL 1% B8 WS K 5l DNA
FWRE:S pL DNA #£5 +1 pL W2 RS o
B, IR F SR 4 (EB) MBS |, 7E 80 V{EE
Tk 30 ~ 40 min, 7R EIMER BB RA T WEK
B
1.2.3 EByERE

ALK R A Msel #1 EcoR 1 %3754 R i A V) B
HATNE Y] , R)5 A T, DNA 58S, 3 Msel 70
EcoR 1 3 5MEUI F Wi Bt R, Ul — 5
A, 7E PCR {X |k 37°C X B; 3 h, #WEMY HER
DNA,Z#itk DNA Rf ATV RN, ZER KA 4

MRS REAR, BT ERR AR N 50 L,
BIERARLE 1,

F1 MUNEREGER
Table 1 Systems of restriction -ligase reaction (L)
R BR1 ER2 HRI  ER4
Reagent System 1 System 2 System 3 System 4
EPEMUR DNA(I00 ~500 ng) 5 s s s
EcoR 1(10 U/plL) 0.5 0.25U0 0.5U 0.25U
Msel(10 U/pl) 0.5 0.25U 0.5U 0.25U
EcoR 1 adaptor(5 pmol/pL) .0 1.0 1.0 10
Msel adaptor(50 pmol/pL) 1.0 1.0 1.0 10
ATP(10 mmol/L) 1.0 1.0 1.0 1.0
10 x NEB buffer 2 28 ¥ ¥k 5.0 5.0 5.0 5.0
T, DNA #¥#:8(1U) 1.0 1.0 0.5 0.5
BSA(10 mg/mL) 0.25 0.25 0.25 0.25
#HE dd H,0 T S4B, 50 pL
1.2.4 Wi if

¥ Mg f855 NTP Z54 MW PCR R ALK
B B Mg YRBE, BT MgCl, ¥k BEZER ] B9 UL
PR P ROE YRR, AR B, — R M R Mg™* ¥
B bR, ANTP R4V 0.5 ~ 1.0 mmol/L, %7
W RERT EGER, 2XROAT K ER
(BIRY WRMERF20 pL)F4HFR(R
Fz2), MY PCR REEFHN: 94C 30 s.56C
30 s, 72C 60 s, 3t 24 MEEF,

2 MYHRAFR
Table 2 Systems of preamplification (pLl)

%l HE1 #HR2 HER3 BER4

Reagent System 1 System 2 System 3 System 4
Rt H R U 5.0 5.0 5.0 5.0
Eco-primer( 50 ng/pL) 0.6 0.6 0.6 0.6
Mse-primer(50 ng/pL) 0.6 0.6 0.6 0.6
dNTPs( 10 mmol/L) 0.4 0.4 0.4 0.4
Mg?* (25 mmol/L) 1.0 1.1 1.2 1.3
10 x PCR buffer 2.0 2.0 2.0 2.0
Tag-polymerase(5U) 0.2 0.2 0.2 0.2

MR dd H,0 BLEHABN 20 L

1.2.5 RIFHEH 14

LB ETER(BIET REER A
20 pL) WR A4 MO R(AEK3) . HEHEY H PCR
R H:90°C 30 s.65 ~56C 30 s, G IEFFPE
{%0.7°C;72C 60 5,3t 12 MEFHF . RE 94T 30 s,
56C 30 s.72°C 60 s,3t 24 NMEFF,


http://www.cqvip.com

B UK 5 AFLP S FARICHR R R R S 95

FE1l
F3 EFERAR

Table 3 Systems of selective amplification  ( pL)

il Rl ER2 HRI RR4

Reagent System 1 System 2 System 3 System 4
TP 10 F55 B 15 BN 5.0 5.0 5.0 5.0
Mse-primer (50 ng/pl.) 1.0 1.0 1.0 1.0
Eco-primer (50 ng/ulL) 1.0 1.0 1.0 1.0
dNTPs( 10 mmol/L) 0.4 0.4 0.4 0.4
Mg®~ (25 mmolL) 1.0 1.1 1.2 1.3
10 x PCR buffer 2.0 2.0 2.0 2.0
Tag-polymerase(5U) 0.2 0.2 0.2 0.2

A dd H,0 BIHRH 20 pl.

1.2.6 R REEER R B kR e
BBSSHIGTE 20 pL RRARBIAS uL

FEZEPPWE,95°C 8 min JFRE K PCR HALEIVK b3

A, AR BT - 20C hkAS A T el kRl . AR s

5 S FF 2R P 4 T f o5 ol AR 20 1) O s R AT A
W SRS RBIETETE X 87 WEEAT T 2L,
PEFRARLE ELA WM RLIK A 5 RS | 1 AFLP
BB AR 4o

2 ZR55H

2.1 EFEEDNAENERSHI

ALEG R 3 Fp o IR E AR AR IS R R A
DNA, {H R FI A R ) CTAB 3 HRLIT (4 88 A5 3L 1R 4
DNA, H 0D, /0D, HEABTE 1. 8 725 (LR 4) , 328
RS R BRE T, DNA Sl a5 5 F 19 B
NEFRBEREAS I, R AT DNA A& RNA, KRR, &
FEFL T, ST & AFLP ZSR (LA 1), SDS i
I CTAB 35 By 3K 15 (11 DNA , 0D, / O, 4 15 (

&4 TREREJTE DNA RIS R

Table 4 The detective result of wintersweet cultivars leaves by different isolation methods

” AR DNA &1 Pro it
Mﬁ:iis e 0Dz OPzx OPa0/ODau 1\ content Pro content
1 0.078 0.044 1.7555 3.068 9. 8893
W CTAB ¥ 2 0.031 0.074 1.7732 5.5691 15,422
Improved CTAB 3 0.044 0.026 1.7333 1.8720 6.1356
4 0.056 0.031 1.7782 2.3796 6.4426
1 0.054 0.034 1.5771 2.1523 12,182
CTAB 3 2 0.099 0.061 1.6273 4.0418 19.473
Method of CTAB 3 0.068 0.043 1.5646 2.7123 15.954
4 0.072 0,042 1.7072 3. 0064 10.912
1 0.065 0.041 1.6024 2.6258 13.718
SDS 3t 2 0.063 0.044 1.4171 2.3481 21.158
Method of SDS 3 0.073 0.044 1.6575 3.0161 13.116
4 0.123 0.077 1.6051 4.9799 25.793

K 4) DNA PG 15 Y™ &, 1 ks SR 5 R
FLEZE, T E 5 CTAB ¥:4RHUY) DNA A R g%
AR 1) o SERIEMIB R (9 CTAB 5508 S 451
SRR, RIASR ) CTAB ¥t 14 A~ 5h i
ARG AT DNA BRI, BR ISR e ek
1, & BT DNA JF80A B BAVE B E 2)

A:SDS 3k; BiBUH CTAB 3%; C:CTAB %
A:SDS methods; B:Improved CTAB methods; C:CTAR methods

B 1 FEHREG AR DNA 893 BE SRR B ok R
Fig. 1 DNA electropherograms of different isolation methods

e e S o O Y et g

top: The DNA of climax leaves; bottom: The DNA of young leaves

B2 FEEH RN DNA QSRR Rk R
Fig.2  DNA electropherograms of different age leaves
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Bl U B T 50 4 T B M 3 9 T 5% 3R 1Y IE
teo AESERREY), Wkl MO AR ST I Bl
A5 AN SERE I I8 5 U8 T 5 2L, [l th £ i - B
WENET RO (WL 3:A) o B 0BT Al 4R gt
&, BN £ B DNA BRI, 2 /Bt %,
B 3:B, X 4 Fi RS0 A R AR 28 1 P A AT
B AT SR H SRR T 4 R R 1 AR AT,
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1833 — B 4 1 BT T 5 | S S B e
SE R F B4 DNA () B ), RIE R X T3
P R , T AR U A A UR, AR AL
RiFE4A, MBI DNA J i &, 1 LT LA 2
BRI S S AR R i, BSR4
FH/NH bp {EFEEIR, WA I A e 4. Xk
BB S R AR & T T — 2P RN . X 4 R

B

A BUIAE A B BRIl
A:Incomplete restriction-ligase; B:Toa long restriction-ligase time
3 AEMYIEIERIEY L B R
Fig.3 The fingerprint snippet results of
different restriction-ligase time

R A AR Y BT AT E I r KA
BRI ARFR 3 MBCREF(LE 4) o

B4 By R R kR R

Fig. 4 Electropherograms of preamplification product

WY WX — PR ST —#, AR
HREZE I3 7 | ~3 it %P n B
B 735 — B9 PCR I A ], 3L Mg® " 99k B
I Taq B REEFIPR BE R A L AE W E T, A58
B IRE TR 0 Mg™ IVRBEIET TR, &
PE Mg FMRBES 1.2 me/mL BES SR ARST .
2.3 AFLP 5|#fFiE 47

AFLP £R 5 RAPD —#¥, FI 28 F R 514,
{EAR BT 15 41 A #RRB AR AT 0O 1 0F B 2764
NGB ik g Eie b g s A o A A
LA, BB}, R AR R HURE DN 241 () EL A 0
HEIE A

F TR A S ) R L5 8 0 BB B
SRHHEAE AFLP SCARIR I, BT LAE AT T 40 F 51 4 7
BERBE“2+2" %2 +3" “3 +27f1“3 +3" B[4
AR TR (FS) RS HEX

£S5 5%
Table 5 Table 5 Primer pair selection
Madaptor
Eadaptor

11 12 13 14 15 23 24 25 26 36 41 46 47 57 62 63 64 68
11 + + 3 +
12 + + + +
13 + + + +
14 + + + +
38 + + + + + + + + + +. + + + + + +
43 + + i +
46 + + + + +% B - + + + + + + + +
47 + + + +x + + + +% + + + + + + +
62 + + + + + + + +
64 + + + +
66 + + + + + + + - + + + + + + + +
67 + + + +
70 + + + +
s + + + + + + +» + + + + + + + + +
78 + + + + + + + + + + + + + + + +
86 + + + + + + + + + + +
94 + + + + + + + +% + + % +

T+ BRI RETTIRIRAY 168 DG A+ " MFORITRZ 9 10 X5 MM BB a1 .

Notes: Marker * + ' means 168 filtered primer combination; Marker * +» ' means 10 primer combination with orderly amplification, high polymoar-

phism.
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O BBED MR LS Y, L% I A
4168 SHUBESENZ Y. M 168 X AFLP 5|4
dhEE T 10 X B AN R BRT. 25

EER W5 M. HIIWFS o 51 K M23E46,
M24E46 \M25E46 \M23E47 \M24E47 .M41E47 |

M41E94 M64E94 MG4EG6 F1 M24ET75,10 X311
PERRFK 6, hR6 WLIFH, EHAY 10 X5
Y BN R LBIITE 50% LA b, S5 ks
RUR, 2+ 2" MBI AGREB LD, BHEHEAF
H, 34373 + 2" M| WA T ENEHRE,
AFTFEI T2 +3” KMV WHEE LR
B, MRS PER, BAWMYS. Bl
ZH FERIRAA 2 MEEERERS 3 1 ES
B BT WHE, h3| YT ELRE T LAAGE,
By FYRBRER(FLBRRET 04,5 .10
.20 £536 4 DREEREED) XA EMEY M BRAE XK
®m,

R6 SIPEIIMEIMER
Table 6 Sequences and amplification results of twenty primers

23304
TR SEHEMES SHHA(%)
Amplification Polymorphism Polymorphism

JMFS  BEEE

Primer Selective

code nucl. locus locus locus_
proportion
M64E66  GAC-GAT 38 21 55.3
M24EA46 TC-CAA 44 27 61.3
M24E75 TC-GTA 52 31 59.6
M41E94  AGG-TIT 34 21 61.7
M64E94  GAC-GAT 47 28 59.5
M23E46 TA-ATT 40 22 55.0
M23EA47 TA-CAA 32 20 63.6
M25E46 TG-ATT 41 24 59.1
M25EAT TG-CAA 39 23 57.8
M41EA7  AGG-CAA 56 31 54.9
3 iFig

AFLP RS54 T RFLP 1 RAPD HAR MR,
‘EBPH RFLP B BR324, X A% RAPD M E
RS, AR PRI EBE T RARIE,
{8 AFLP B/E 3 BB, AR AUBRE, §—
BRNEETER. H P DNA MREUX —3 R %
TERHRBITIE. ST SRR LEERK.

AT FHMYHRT B, XM RE LK T 515
M} DNA RRBUERE, Hit TILRAELEHE
M PR IR I , BN st A A3t SRR P L ST
I DNA RRMERMEETHET FRRE 8
DNA, Btk #2532 B DNA T8 2 51
RSB/, R¥ENE DNA $REICRE . ASCRERR
DNA IR, RAF IR R T/ £ R E &
P I Tog BTEHHEDT . FRESEY R, FHE
ZBX RNA J5, I — K HRS 2, UEBRBRAFH
RNA B8 (1, {RiE DNA FIRG4ERE

MR ERFNSIMRET EHERAY
R R, R Y8, B R A
BRARERS HERBERERKKNZER, FTURE
ZEMR BEFRTI DRER S MENRZR,
BREEKRRNS| Wb iEs BRI EERNER.
RELKRAT 168 X131 Y1E B ¥Es | 9, ik T
10 3B GEERAY M5 Y, Rt XBERET
EESEE N AT WM RN B g R,
AR E TR S FHITEERF RS TEEN
A AR RABRE SRS T RE T RAERK
B
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