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ReFT2S KHAT? KE? HER?, HEFL, BT, AR

b R B e R A A I, P R AR A AR 4 T 4 BT S A R SR S, T 510650
P BB AR B, TR LAY S E SRR, TN 510650; SIS A& ¥ BE, Sl 663099

®E KL R(Hylocereus undulatus) i & K B R A — Rl M Al KR, 22w & 208, 0 LAY, &t
PR, ARAE AN SR B 5 S AODNA. Ril2 — B L B2, H BT RA B IFIDNATR UV . 8 1 g i — s, %
WX CTAB+Tris-HCIE % REAT 13RI 7 A R o 85 RRW],  “ otk =" Jridk rl A SZHURE S AN IURE S A2 RO PR ), A —
FEE DB KO R ZE P IR DNA & e df NS R0, oI TR D)5 20 T hRic S5 A o A 550 . T FUIRR
TSRO B K e R ZEDNASR IR T 72, (B A4 R .

KA KR, 2=, DNARIR, did CTAB+Tris-HCIVE ik I%
RERK, KUK, K%, MM, WEY, B, ORI (2019). AL %I ADNAEUT 1. ¥ 54,

371-377.

K I F(Hylocereus undulatus) X FR 4116 5 . 75
SRl R, &SN N E FL(Cactaceae) & R
& (Hylocereus)(E it i1t J& (Selenicereus) )4,
Fe 1T A R FR R SR (1) — o % Ay ST Ry SR (XA %4
&, 2011); HRURMEE, BRFERE, SFH —KEmD
AREYMEAEA. EHF R, F8 44 KRS
e er e, DLREERAZE. MY S B AR 2 55
TEPEPIT, o N A R AR A (R S, 2015; 5K
AR, 2017). KB RAE. 25, B0 al & A,
SEHERW . TSRS T — R R Y . KRR
FE T BB VG EF R SR I S M, 4 A B R R R
MAGFAEY) . R ET 20t £ 90FEARH 1A 51 Pk B R,
PIEERR. R W\, . o kRMgEsa
Xz R (PN R g, 2007; HOHRAE,
2015). #RT, H i KO SR 5 B R % AP
TAERC NG, TEEM LB R LG EMEANE,
—EFEFEHEEI T O R B R T AR (B R A
2013). PARAEMHA B EE K R S T B A
RRILGEH T EFE A, SRR E P R R R
T (SR, 2006; ZFEA4, 2007; RN 4H %,

Woke H #99: 2018-06-11; 252 H #1: 2018-10-14

2007; FE3C%%, 2016; L/NEFBK B, 2017). DNA
I TAEYFI TR FEXN R 2 —, DNATE
P55 ELHE 2 ) DL HL O JE Al 1) 2 0003 1 AR P 2 e B (S
ARG ZMR, 2008; B RS, 2012; R,
2015; M, 2015). Kth, AeS PRI & o & 1)
DNAXH 7> AW 2 i il oy B 2L

TP HE R ZHDNAR S IO A IR 2, % A
- ECTABY:(Murray and Thompson, 1980). SDS
ECREES, 2007; HEHTSE, 2012). 5 EUTIEE (R
AR, 2004) R0 & FR IO 15 (FF 255, 2013)5 . Xt
ANFIREY), T H P s AR, DNASRIUT A
R—%. KERAYEE M. HlE. 4ERE. B
WA RS R I SRR Sy, RN T
DNAFZHUHERE . H A, -k fe R DNA T 2 ik il &
CTABVE (A EMESE, 2010) R &5 42 By v (4 9
2012; GKUKE A, 2013) N FH b =2 rh AR B T AH SCHIT 5T
KW, MR CTABIE I A GEM M 434 H LA L 18l
2 R BUR BRI I DNA (R B B, 2012; S5k,
2016). IR HCIT V% AR AT MK O 2 R L F
JRERAFFIDNA, (HIEHEUYDNAE /D>, HA . 1t
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Ab, AT TE R I, A5 FH 37 38 A A 5 [R] 2 DNASE HL
PR AR —4E A B B KO R ZEDNATE P A% 25 il 1
a1 ARG O TR . KRR EE LI
CEVFFE 7 B, ST HIEMBEEGEYM, S8
Y ANEUREA TR BRI, BRER —FAS 52 UL B () R
PEBR M AR B2 2 B4 16 K O S DNASR By 2
HIEAT .

CTAB+Tris-HCIZE 5% (T 2555, 2011) 251Xt =
TERE W 22 W8 S5 R 03 ST [ — PR DNATE U V4
% D716 S R R YW I AT Be v, SRS FEAT
DNAZEHL, A Al HeiEH T X 5 ZEDNARIFEEL . SR 1T
3R, RINZTTIE A BB KR R 25 R BT &
TP SE R AIDNA. DR L AHT 58 F 71k, KRR i
M TAL L Yok FIAHUS FRHEAT SR, AR A6 T
DNASRMUL AR, @57 7 — P it id Tk ol R 22
DNAFEEL ) 7%

1 #MR5ERE

1.1 HEHPIHR

PA—4E4E DL B ke R (Hylocereus undulatus Britt.)
M B, RIBBUE AR N RS E TR, s
ANBUFIER LT A2 /NI o S KO SR T [ R} 22 B
T L Tl K SR 7 VI e (22 2113021, i
23°10'12").

1.2 DNAIREL
B #3555 (2011) [RICTAB+Tris-HCIWE ik 5, FFiEAT
DA 30 A 1] 1 6t

Bt (1) HX0.2-0.3 g e BEEs 4 1k e
K, AW AR, B2 mLEOEH, I
1.5 mL Tris %% % % (200 mmol-L™" Tris-HCI; 40
mmol-L™" EDTA; 5 mol-L™" NaCl), #4J, #&104%
B, = TF12 000 xg&E 0104080, 7 B, BRI
%347k, (2) MA1.3 mL CTABZf# (2% CTAB;
100 mmol-L™" Tris-HCI; 20 mmol-L™" EDTA; 1.4
mol-L™" NaCl), #E%iR%5), 65°CKIE455 4h, 104>
BERRRAKG (3) EIL T 12 000 xgB 010404, # b
BERENT =15 mLEOE S, IMASERBA
5 57 IR EE(24:1, vIV)IRGHhEE, = T~12 000 xg
BLOM1050 8l (4) B IEREER 2EE O,

N AR TR ST 5 TR (2401, VIV)TR S T U,
i T12 000 xg& 01070580, (5) ¥ LBl 2N
TES O T, N2/ S B, B, e
B2, B T-20°C F30404%h; (6) =ik ~12 000 xg&
L5505, 3¢ BIEWR, AL ZURITTE, B DNAT
VE, MT75%Cmde2i, BT =ERT; (7) iA50
uL 50 pg-L™" RNase/K¥AfgyiiE, M E-20°CukfE
TRAT

O e stk — e S IR R SR Rk, 25
BEARAL S48 Jg: HL0.5-1.0 g2 4 v i) B 3 4 K A,
B2 AN EE R K, B0 mLE LT, A
45 mL Tris ¥ % ¥ (200 mmol-L™" Tris-HCI; 40
mmol-L™" EDTA; 5 mol-.L™" NaCl), #%J, #E104
B, =R T8 000 xg 001040451, 7 Bl KUl
P 252 mL O b 4k 28 FH Tris e s 3—41k . B3I
W ST 5 IR (24:1, VIV)IR & TR ECA I A 5
JREF(25:24:1, viviv), HAOBPERF] “Huft—" .

B A ol R BB IR SO, B
0.5-1.0 gZ: B [ HEHE 7 K £ 90% LA b PGB 43 1) K.
TR, R O R, B0 mLECE T, A
45 mLKEEZEMK, #22), #E1008h, =R T8 000x
gEL10505h, FF Bl KU 22 mLEOE
Gk FH TrisPek3—4ik . HARDRE “duft = .

1.3 DNAREXMN

1.3.1 ZIMTHEE TN

1 yL DNAFThermo Scientific Nano Drop 2000c
R T 24T DNAJTT AT -

1.3.2 TR HE B A B Sk A

H%3 pL DNAZI5 uL DL5000 DNA Marker 58 T84
R 288 11 % B R 08 8 i 347 gk, fEFER176
V. H300 AZA: T HIK2550 81, SR 54 R AMNEIR
B4

1.3.3 BV B

3 Sl Xt 3 Ik 3 7 V2 AR B R R 4 DNAEAT B 1)
FEE V)N . 10 pL g b) Je Bk &4 200 ng
DNAHR, 1 uL 10x FastDiest green Buffer, 0.5 uL
Hindlll, nddH,OZ10 pL. 10 pLXUEFY) [ MR R M-
250 ng DNA#R, 1 yL 10x FastDiest green Buffer,
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0.5 L Hindlll, 0.5 pL EcoRI, INddH,0%10 pL. %
Riak e 37°ClgD)305-%h . fefe, 4 B Ml &t i
S RV aNAZ

1.3.4 ISSR¥ & i

L3P 3T 7 VR L Kl SR [ 2L DNA AR, UB-
C808 45| Wit 4TISSRY 1. 10 yL PCR X MifAk & A
5 uL 2x Ex Taq, 1 uL 10 }.|moI~L_1 UBC808, 50 ng
DNAEHT, INddH,0% 10 pl. N FER A: 94°CHiAs
PES 5l 94°CAZPE30F), 54°Cil k30F), 72°CHE(H5
orp, 35AMEIN; 7T2°CREMB 8l . B, BB RS
BRI B KA MIPCRY™ 18 45 5

2 ZR5iTe

2.1 DNAIEHE

18 FH 3% it (I CTAB+Tris-HCIBE 5 1 3R BU K 5 Ak
AZEDNAREFE A, S BB mesm, « ot
g Yot = MUUIRIRAE 5 S5 CTABR IR

Improved 1

B SRS 1K SRR S In A CTABZM IR 21 1K
1-3: FEAS5CTABMELIY 2R A 4-9: HM 5CTABBE iR A

Figure 1 The washed samples of pitaya mixed with CTAB lysate

Improved 2

RARE: KO RZEFEHH DNA SREUES R 373

5], “ol — MPTiEWREA, TGk CTABRYER
RE(E). TS “BoftE—" M, “Bui#E=" 555
Ve B, WO BRI RCR B, 3F TR ot
=7 k.

Fiah, 3Rt TR EUY DNAZ K41 o e
TR, 45 5 (1) 2 7R DNAK OD 260 5 ODogo HEAE 1)
A F1.90-3.83 2 I8, 1B DNAH AR [ )57 22 B b b %
T4, 1 KER A LA 7 T2.0, 1A DNAF FIT B# i Bk
HRNAJG 44, ODygo50D,30 L H 0.48-1.79, 1t H]
DNAFEHEREER I TG G, 0 “oaii =" i5 4f8
FEBAK. T EAMADNARRE R “Budt =" 5 “f
=7 VIR FEYR, WOCBuiE—" AR
B, AH “Egit— " $REUDNAF] OD60/OD 250 A1 0Dgo/
ODosofE FIME T “ et =7, Wi B S 4043 6 6 B 4%
& AR AL, 3PP SOl 7 vk 25 7 i — b i
S5 R 5 PR L RS U o A S

¥ 3Fh 7 0 4 B () DNAGE A7 Bt i b 6 Jls Wb ik A
M, 25 R (E2A) KL B —" 15 135 s R L,

Improved 3

1-3: Represented the precipitation can not be mixed with CTAB lysate; 4-9: Represented the precipitation can be mixed with

CTAB lysate

K1 3FHECTAB+Tris-HCIPE BA FE HL A K 2 R DNAHIOD260/OD 280 A110D 260/ OD 30 fE
Table 1 The OD250/OD2go and OD260/OD230 of DNA extracted from pitaya by 3 different improved CTAB+Tris-HCI washing methods

Improved 1 Improved 2 Improved 3
o OD260/OD2g0 OD260/OD230 OD260/OD2go OD260/OD230 OD260/OD2s0 OD260/OD230
1 1.99 1.38 3.83 0.48 2.06 1.51
2 1.90 1.16 212 0.92 2.04 1.79
3 2.03 1.30 2.69 0.63 2.05 1.65

1, 2F135r HRES M A KO R RLZE . )i i U DNATE 3 B 8= 11 0D260/0D23014, OD260/0D280fE A~ F-1.8F12.0 2 [fl.
1, 2 and 3 represent the stems of three different pitayas, respectively. High quality DNA was generally with a high OD260/0D230

value and the OD260/0D280 value between 1.8 and 2.0.
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HIZHDNA%, WHIDNAT & H &Y, X5
i fEDNATTE I W B 45 - — 30 25 HEELA R
H %A DNAKM, Ut IZFE &R 32 HIDNA. 1 “ Bt
TR B = B ARSI B LA, SRR W
EADNATE M, T B B A 7 AR I T A R
YV JT IR K 8 RDNA; [ RF, otk =7 F0 ik
=7 [IDNAEHHRMMHEIN S, UiHDNAHF BT
Befd. 1B “ogit =7 IDNAE LB vk (FH H “ 2
BEZ7), BT ek = BREAODNAK AR . K
T UL AT DAAF Y« Btk =7 7 iR B DNAJT & 19K
FES AR -

ALY, “dut= 5 Clt=" Jrike

A

Improved 1 Improved 2 Improved 3

M 1 2 3 4 5 6 7 89

B2 kEHEDNA. BFD]KISSRY 1 H ik I

MR T R ZE R BUA & B R FDNA, 5 “ sk
=7 ERBSOR T ol H o “sui =" fER
B0 T R KR BRI, KRB T oA . DRtk
BATWIEL N, “Budt =" Rk 25 i 4 DNASR
W7k NT —BRM “ ot =" 771k EUDNARY
JitE, ST T AN S A SR .
2.2 Byl R

F ot =7 i R R AT AN AN KO SRR
DNA, L3 H T DNA A B 4t 47 B g U] A1 XL )
SN, DNA. D) F RG] = 48 B B b g S Fa ik
K, 45 53 (K2B) s, DNAGKIE A W5 DNATE T,
JUF LRI %, HDNARES e 4 /EY), 0

12 13 14 15 16 17 18 19 20 21

(A) 3 et AR FIDNAFL YK FEI (M: DNA marker; 1-3: i “ 2t —” J7 i EUIDNA; 4-6: fil Bt =7 Jri4 UIDNA; 7-9: H
“HEH=" JEREUKIDNAY; (B) H “BiE=" Jrik B k8 DNA KB =4 ik K (M: DNA marker; 1-7: DNA; 8-14: Hindlll
EEVIF=4; 15-21: HindINFEcoRIEETIF=4; 8—14 K15-21 1 FIAR DNA S 5T N T 174k IE FF IFIDNA); (C) ISSRY™ 1 Hi ik B (M: DNA
marker; 1-7: LL “BudE =" JriEsIUN7 SDNABGEITISSRY 8 197 41)

Figure 2 Electrophoretograms of pitaya DNA, enzyme digestion and ISSR amplification

(A) Electrophoretogram of DNA extracted by 3 different improved methods (M: DNA marker; Lane 1-3: DNA extracted by im-
proved 1 method; Lane 4—6: DNA extracted by improved 2 method; Lane 7-9: DNA extracted by improved 3 method). (B) Elec-
trophoretogram of pitaya DNA extracted by improved 3 method and enzyme digestion (M: DNA marker; Lane 1-7: DNA; Lane
8—14: DNA digested by Hindlll; Lane 15-21: DNA digested by Hindlll and EcoRI; The DNA template of 8-14 and 15-21 is cor-
responding to the DNA in 1-7 lanes, respectively). (C) Electrophoretogram of ISSR amplification (M: DNA marker; Lane 1-7:

Products of 7 different DNA templates ISSR amplification).
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SEHUATDNAJT 5 REWS i 2 B S R 25K

2.3 ISSRY R R

AR ) B2 82 S5 v i BUR 74 DNAJY AR 3E 1T ISSR
P (E2C), KRBT A UKE A 1R 2 75 0 0 2%
VLHIIX 71 DNARE WS B Rt TISSRY™IE, MM Bt
“REt =" JRAUADNARTH 2 ISSRZ ALY 1 (1 4

24 itig
DNATE N TAEY % EEMM AN R 2 —, Hi®
(R I IR DT 1 Uit S 36 PR RS o AN [ 256 H PR % DNAJS
BERAH, ST EPCRIGI, &H &£ 1)
DNA A FIS28s H ). SR, & RBUE 514
S SIS (A0 43 F bR 43 M S K DA D) R B Al 1) 52 3
S5 )R DNAJK BT B 22K L m (K B B 4%, 2007). AN
IR T HALR Y. SBREFEKR, BEDNA
PEHCHE 5 AR E . B0, %@ CTABYLED vl 42 H
JKHE(Oryza sativa)Jii & ¥ 4 FIDNA, 1% = (Cym-
bidium goeringii)f1#tHi(Davidia involucrate) 54
P T E & 2 WA 2 RS R, A ECTABE:
AR M E 3 v 40 (IDNA, 75 B2 7E CTABL [ 3 il |
BEAT R (K548, 2011; SR EMAE, 2011; e isE,
2013). AWFFLHE T AT AFIEE LRI TAE, &
CTAB+Tris-HCIBE S %I I LA St R &R KR ZE M
DNASEIU 7. Horr, “olult—” MPTE ARG G5
PERRARIE K, 1R M5 CTABHIIR RS, X2 1 T
FERmZ, ERE1RERMIEERE TN, 25
W2 VRN LR TCIE R RE v, 45 R aE L « ok
— 7 TR TEIE K e R ZE T SR AU B AF (IDNA. T
W, WOEN Z TSR L R ZEDNA, 15 56 0 25 il
LEIIEES =

AN 6 B THAS I & DNAJR S A4S U 1 7k 2
—o BRI, AW TE LTI A REAR 4 H ) T DNAJR
BN, KATgeRH T “IdEi—” 1 DNAS AR
VIR, BUEDNAT A )& s A RE 8 4IRS, AT
R pL DNAREAT A I AN HERA 4 “ ek —
HIDNA OD60/ODogolE A 51, OD2go/ODsofEARAK, 1M
DNAXAEZIEYI BT, AT A2 T “SodE =" M
DNA#: KI5 =5, S DNAMK EE I e

COHE T R “ k=7 EREAREUA S B Y

RARE: KO RZEFEHH DNA SREUNES R 375

JRIKIERDNA, B “Hudt =" JriEgUR s e, 1%
JRRWTR o (1) TrisZ AN, K TEHLE R,
O = A LTS TN LE RIS A, PR
RELF, XA Retd 2 “ ol =" $2EUDNAF ODgo/
ODsoft i e I JR Bl 2 —; A, SRIe &5 AW, 5t
PR BE A R I A £ 3% B DNAF ™ 5 [, X A B 2
B T 7E B A B2 K AT B B 4 B 2R 7= AR (1) DNA
H[F R R — R e, $RELIDNATT RE KR A
CTABZ A FE 2 ok 1, DRt pe v i #2 X DNA
MRS . A, fEREOE P RIKEEE, K
REEAR T A (2) K JEZE P8 50 45 (14 I B
AN AFER,  “Bol =" JrikAert e o
W IXER 7> B, MOCKFAR 7R S IR M. 1T« ok
T RBP4 — A B, ASOUERE S 1
B, SEEIBRRFEYR, W HEE R T Bk S
DUIES E/D, MM DNAR I .

BAR Ol =7 J7vE SR DNAJR & i iF, H
KA LW I S M ISSRAY T-ARIC eI 3k . {H
7&, FHiDNA OD260/ODs0 )5 i 9 1.79, 1 e 40
DNAiZ 15 42.0-2.2 (Kaczynska et al., 2013). [A]
i), DNAFRGPEME, Vil “ool =" Jriknlit—5
AR AR HCEE s 5 R AODNA . 38 5 23 W AR BF 92 25 SR AN
HME SR IR, 3077 VR BRI DNAKEAS 7 F5 72 1 52 5] 25 2%
5, TG TSR 75 mol-L”' NaClff
G, T, PRAR PRI P INaCIIk i B4 T ik 31 %
RS R M B K. Bhab, A OB =R %
PEFEEAT, B =EIR T EOSCON4°CT ORI 7E— 2 fE
JF 130 S DNAFK B fif o

FATX CTAB+Tris-HCIW: 52 3E AT 1 3R AN [F) 5
A ekdt, 4R FW ot =" IR DNAJR
WIRAF, PTEEEHT NS, LR &4
AR IO R R S I FE AR TR, HAS 52 BUORE
FERAL PR . 2ot =" FSEAB BRI R: (1) W
0.5-1.0 g2 B IE) &3 43 S £ 90% LA - P 3 43 11
KR, WA B K, A0 mLE L&,
IIN45 mLK MK, 25, f#E1008, ZRT
8 000 xgEs.0r 104381, FF bl MU HERE2 mLE
O 4k4: F Tris-HCI (200 mmol-L™" Tris-HCI; 40
mmol-L™' EDTA; 5 mol-L™" NaCl)¥ti%3—4ik, =i~
12 000 xgi5023-1043%, 7 B (2) IIA1.3 mL
CTABZLf# (2% CTAB; 100 mmol-L™" Tris-HCI; 20
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mmol-L™" EDTA; 1.4 mol-L™" NaCl), #E#%2%], 65°C
KH30-6047 8, 10821, (3) Zilw T
12 000 xg& 0107080, # LG NF2 mLE O
B N GERR & 5 B (25:24:1, VIVIV)
REWNIR, EiR 12 000 xg& 01070 51; (4) Kk
B2 mLEOE T, NSRRI &
FIREE(24:1, vIV)IR & B dmEE, = 12 000 xg
010508 (B5) ¥ HIEH B R R1.5 mLEOE
W, N2 IR, B8R, RS RY, B
F-20°C 304340 (6) =i F12 000 xgEsLr1553 4,
7 EIEW, o7 UL ZUIRVTE, BINDNAYTEE, H75% 4
BEvEER2i, BT =R (7) IA30-50 pL# 50
ug-mL™" RNase/KVAfRITIE, T—20°CukA s i1z .
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Improvement in Extraction Methods of Genomic DNA
from Pitaya Stems

Quandong Nong" 3, Mingyong Zhang" 2, Mei Zhang®, Shuguang Jian?, Hongfang Lu?,
Kuaifei Xia" 2 , Heming Wen®
1Key Laboratory of South China Agricultural Plant Molecular Analysis and Genetic Improvement, South China Botanical
Garden, CAS, Guangzhou 510650, China; ?Guangdong Provincial Key Laboratory of Applied Botany, South China Botanical
Garden, CAS, Guangzhou 510650, China; *Wenshan Academy of Agricultural Sciences, Wenshan 663099, China

Abstract Pitaya (Hylocereus undulatus) is a tropical fruit developed in recent years. Because its stem is full of poly-
saccharides, polyphenols and other secondary metabolites, extracting high-quality DNA from the stem is difficult, espe-
cially from stems more than 1 year old. At present, there is no good method for DNA extraction. We examined three
methods to improve DNA extraction based on the CTAB+Tris-HCI washing method for better and easier DNA extraction.
The third method obtained the best-quality DNA without sticky substances from pitaya stem more than 1 year old and was
not restricted by sampling data and sampling site. The extracted DNA can be used in enzyme digestion and inter-simple
sequence repeat amplification experiments. Our study provides an ideal method for extracting DNA from pitaya stem,
which is worth popularizing.

Key words pitaya, stem, DNA extraction, improved CTAB+Tris-HCI washing method
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