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WE:- ARG B A2 68 Re) DNA#FTTELSMXA S (RAPD-PCR)# . £ 1 %
T, AR Y AR B A E DNA. V¥ > H 245K DNA AEHHE 2 RE&; B
FEF BT ¥ T . EAZAEH AR AR A TATH . ENEA; RELBEFT .
EBZAFRAZNZEBE, FEHRIF-LERM %, TBRHSHERA. L EH K KE Ak
EAMDNARAEFR S EHBRAIL; LB 52 ML, REAKE 2 A8 DNA 948 $ 4

YRARREEK,

X 8 R-HRE B MAYHEIAEDNARABRER ;ST ALF

hE A E.QI69 XkERIZAD A

& 1 (lady beetles) & 4= ¥ B 16 %F & | /v 55 L 5§
RAHREFEAWXYERER BB R RESITE
YVIBTIE I EE R LEXR, D FAEYFEE AR R
RIBE ARG EENA T ARBLRTHHEHATTF
B, AT R B X B4R INEATESHER
ARG FHAKEDD, HHLY # £ &4 DNA
DNA, & #
RAPD)BR—FZEBM AT REFHRTMWHEAR.
HRAPD B ARATRAEAMEN SHE KRBT 4
el xt 4 B P47 T RAPD K, 38 13 & 3 &
WY ESETHBBE S 4 AR, I 104
¥, HARSFIH RAPD i RFTR @15 R .5
KHFEAWRET Z . CHRPARRB.NHAB . A
B.St3H . HEBESAFLZE . B BAXNHRBBE R
MBS A2 B 3R X 5 A & . 4 3CH)
Fi RAPD R Xt 6 8 it BE4T T S Hr 858, LAER T
AR R BEDNA S FARKFLHERREAEDNL
B A .

( random amplified polymorphic

1 SLEHMH

I R MR R AR R SR .
+ B ™, & Coccinella septempunctata Linnaeus,

WA B 8. 2000-11-24
EXL&MAB BRFEE BRBEELS YT E (97SM10)

LEHS.1000-274 X (2002)04-0409-04

LB & Coccinella divarcata Oliver, ¥ BF Bl ft
Coccinella transversoguttata Faldermann, 5,20 3
propylaea japonica (Thunberg),Z BB Hippo-
damia (Adonia) varregata (Goeze), P E N+ M &
Coccinula sinensis(Weise)

AR HABET 1997 FRAKAYE . KPP LE
M ey MEREHLRX  PELEH ARG
FRIGAFHKEZE DMK, PN & 3 i
ZRIBR BN TR REETRE.

2 SLBAHZE

2.1 ¥ EA DNA R
¥iE— 2k 517 1. 5 mL Eppendof & 39
BB R . RS ASCER 5]k I B #E 4T DNA #
B, FER B DNA Wy, F{RUE DNA B4, i
Ay RIREEQ4: DREMR I K . BERAMI
€, B4 (11 000 r/min)15 min,70% Z. BEBE %% . F
.
2.2 RAPD KRRtk % B X B &%
BARRMERKEEBA 25 L, AE 10 X
buffer [500 mmol KCI, 100 mmol Tris-HCI (pH
8.0),0.1 mmol EDTA,1 mmol DDT,0. 1 Triton-

XM M HF (1956, L.BRATEN, BAMBE 2B BB . NBHYRFFHIR.
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X-100]2. 5 uL.dNTP 0. 15 mmol, MgCl, 1. 5
mmol, 5|4 20 ng.DNA £ & 25 ng.TagDNA B4
B 2 pL (¥ Sangon 20 Rt &), BHEEK 17. 2 pL.
FHhn A M 30 pL WaE, LI Ik BT BRI EE .
R &M AP 94C 1 min 45 s,28# 94 C 30
s,iBk 37C 2 min, ¥4 72°C 2 min, 45 MEHZ
J&,72° CEE/ 10 min, KM FE PCR M R R 1 1%
{2 (EH Thermolyne Amlitronll %) F#k47.
2.3 Y

Z 1.5 IE R Tk, 100 V., 2 h, #5065
W T,
2.4 BEGZIUEAER

F AR B o B B, X BB 4R #E marker, ¥ 6
.36 Rkl RAPD ¥ # &Rt fraeit. BB &E
— G|y BT DNA & ERNHEREF. Y
ER-HSPEFXFHANRE R 1, FW R 0,84
BoASHREER. 8 AHEYL, R SPSS #iE4
HHRGRIEEHITRESN.

3 ERE59W

TRIHMAT 75 MNEHLFIP#4T RAPD §734,
He 3 RAPD 2559 ¥EMNS IR 60 41~ H3E
ARSI Y6 8004 . bk G — ks 55 Y FO AR % HE X B
RATPERAEM TR . EETHFEH. BTN
BEHMBEASIP EiR 6 MRPIEBI M DNA 17
T RAPD ¥ #. XM NS EIFH) N :S67 57 -
GTCCCGACGA-3’ ;892 5'-CAGCTCACGA-3’. I

S8t 6 FPRBRMP MR WE 1 FE 2

DA BB BE0HNBBEKEMNEIEIE

e 4

B Si¥sSe7 3o MR IEE
Fig.1 Amplified fragments of individuals from 6 species of

lady beetles using Primer S67
1,2 HAEER 3,4 BENR 5.6 EEMAR 7.3 FH
MR 9,10 BEMAE 11,12 ALMR 13 Marker

ODHEBDBOEOHEHBEHEENDBIEIRE

B2 519S92i 6 MHARMT A
Fig. 2 Amplified fragments of individuals from 6 species of
ladybeetles using primer S92

L,2Z5¥E 3.4 PERNELHR 5.6 MR 7,88
AR 9,10 HENER 11,12 EEXSA 13 Marker

B ERPBFPAFTE AN RAPD B4R
K48 41 HE Marker S4TSR, il R 0,1 B A
HHEHL, &8 HERETE NMEHEMUY R FE,
WHBEARGEREELRBL 6 MR EEE 3.

D

[ ——
B3 Wl e A ERSTRRE

The dendrogram of clustering analysis in 6 species

of lady beetles

aBIAEESR b LEXE c BREXS

d Z5KE e alXR { PENLHDR
ERERLRMGSFITWMT .
Dé6MARMEM B RAPD L R A
ER.BNERERBEGE). .59 S67 My #
ZRBRUNENRFENMEYEASF 1 904 bP
DNA &4, t BRI A MEH E K DNA &
% 1904,1 215,947,308 bP; B 3 ks fr F Mk 1y
BIM DNA &% 1904,1 322 bP; a3k . &
S b PEHEE I ANMIARBFERANET T
%4545y Bk 870,835,657 bP, e, I EH S £
ENa MR R SHE . FA—1 R, EfNnE
A B4 1904 bP i DNA &7 . Bk, Al X
— R EFERN 3 A RS Y 567 ¥ R+
B RMBREERH, ARMIEREEF TR R
WASEH . 519 S92 WY AR ER, IR,
LR B LTS MAY AR 908 bP MR
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P& PTLART M B A 3 R R ZES| ¥ S92 ¥ 1¥
GRIPFMBANBEBHEEN ARFNSEE 25
H:EEMAN 1 321,692,502 bP; L L BEB &1 557
bP; B{BE P H1 546 bP; fa XM & 657 bP; B R M &K
947 bP; FEN-EM A 1 210 bP,

EARFSIUH . AR R . CER R KN
HMABEBFEFRW, RHENERZEA DNA W4
BEAERXFEFIINERS . MM FEXLN
BHMERRRET MY RAHE K NORERE
%, A DNA 2 FRKFEBMEN SR REZREF
EE—FEMER XSEASLEREBRHE—BMN.
¥ A RAPD &R A RN P M =YL 5%, F
ARAFHARFER TR E NIRRT RN
AAHBTFLUHARR S . 5ZHELE, XX 5
RFEIM B, ERLX A F#RE, f B RAPD §~
MY A, EX A FRXFRENERT
e, X F B B A i 4r 28 4L B R AU E L B LA, BT
BIEAFAA-FMFFEENEY T TFI, ARE
FRE—FHITHRCEBBIE.

) BAEAMEREHERTARFEFEEX
AMEIZEE. ABRKEIFE Marker, £ &
—S YA RN MERMER EHXE
A DNA & B R REBEA, ®E H ZBHERE
EBREB/AGTHE. 88— REOMHEM RS RN
O NEEGEPES GRSl E 35 REE S ACIE 22
Hb . BANHA RS LENABEHE. BRTHED
PR A HEMEZXLR. XERMHONARERES
FHhAAEKEMEE XML EABEB HENS
EH—-F RN R SN SRt 2N h M
BERMET.ES LORARAEBRABX KR
A, SAMEBRSTHE.BRTHRHA-BRELEX
AR AXD . ERM AP E-ENRSH MR
BARMNE . EMERKRSHARRAHE, AWt E
ARTRXILAHARBENANEEREANER, HRER
MEREBTHBZEEZXANTIEZE. T
RAPD #i R 5 8E 2 HT 5 & .9 M DNA 4T K
S 6 Fh K A AY 5> S b A7 R BE BT IESE .

B 3K

3) F—HVLE X R & DNA 5%, )7~
¥ DNA F Bt K/NAF. RAPD " 4 R 5%
Marker A%t Ho, MK Z Bl FP IS 2Z @] DNA KB
BH. KN FEE—EMER, TR 1995~293
bP Z ], XFh3E R0 M BRKFE L iE B R E K.
AEFEER,F B #H—F 5 PR Bt
AHEENE XL,

ELRFRF. HEETHEELAHRL, XL R
DNA & FHBEERK NN ERERERHAERZ
) ) e % X5 . BT LA, SEBR R A I H — MR ZE 5 4 BA
LG BE T A A RIE.

4) RAPD 3" ¥~ H L8, B 7~ 1 M & DNA
STFERBRE . HARFENSR RAPD ¥4~ R
FAMSETMNBE#THE TRA-LEMARY
BEHBRE. WIS UMNTMNERP IS 8 R
Wi BN MR RAKRZ, HHRA 3 &4
ZBAET ;AR . ZRAARPER-EHRFFY
AW AXTE ARG M B AT LSRR, R K
BN ANEZE DNABSEERE, HERRE
BEB /N ATE A2 AT R B 5 A B R EE 3R, 0
EXMAREBEERBE S AR BEE KD &
. RHAFEAREBE. SZHE . AR RFAA
& 18] A9 45 A A, 16 B ANk [B) 19 3 B AR B M X
B JEEYHRAECLBR . AN KBACKAE
—ERNER. UMK R LR TR L F
"] BE7E RAPD ¥ #™=9+ N/ HEFHEL 54
FEdEMBEREREELXR, M5 MERIKE
REREEXR.PHAFATFAE. HNMEAERE
BN BHAX R RERAEE.

B 4R S R AE 4 b B9 AR 3R F A< i & DNA 43
F. LR A HAREA AR EFENTHLS
DNA MEFFI ML A — B AR EL RAPD
VAN EEERESFESES LR FHEN DNA
SFARFELEBE TEL. BR, XTAHEARBRTHRR
A KBME HWAEE, B AR EF
BRRRRESIENANE.
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RAPD analysis and its application to taxonomy
of six species of lady beetles
ZHANG Ying-chun,ZHENG Zhe-min

(The School of Life Sciences Shaanxi Normal University, Xi'an 710062,China)

Abstract :Six species of lady beetles were analyzed by Random amplified polymorphic DNA (RAPD). The
result showed that the amplified products from the same primer in different species were different . The
characteristic bands of each species and genus were found in amplified products from two primers, which
are useful for identification of species and genus. The cluster analysis displayed that the relationship of
species and genus coincided with morphological taxonomy. It was also found that there were more common
bands in amplified products of different individuals in Coccinella septempunctata. So its heredity should be
more stable. Compared with Coccinella septempunctata, there were less common bands in Propylaea japon-
ica. So its variation should be more.

Key words: Coccinellidae;lady beetles; Randon Amplified Polymorphic DNA (RAPD); desoxyribose nu-

cleic acid (DNA) ;molecular systematics
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A study of a new method of recovery of poly-B-hydroxybutyrate
PENG Ju-fang ,DONG Zhao-ling

(College of Life Since,Northwest University, Xi’an 710069,China)

Abstract : The recovery of polyhydroxybutyrate (PHB) from Azotobacter chroococcum strain G-3 is studied.
The two methods of EDTA cooperated SDS and SDS alone in recovery process were compared. It was dis-
covered that the former was more efficient. The effect of some factors on extraction was discussed ,and op-
timization was carried out. When 30 g/L cells having the PHB content of 66% was treated with 10 g/I. ED-
TA and 7 g/L. SDS at 50°C ,pH=29 for 15 min,PHB was recovered with purity of 98. 75%.

Key words :Recovery;sodium dodecanesulphonate ;ethylene diamine tetraaletic aid; Azotobacter chooroccum
strain G-3;PHB
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