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[WE] FAMDEFCEARSN T RER R EIL5ES T BT (Myzus persicae) ) DNA BR 55 F &
At RE 3 HE Ky RSN G RBGRE T REENSE— S DM AR MBRSHE FFEFT T
IR, SRR, AR ESME BRHESE] (2.4 F16 h) FIRHSREE(15.30 M 45 W) 435, F,
Bk =4 AR M R R BUE F, fl DNA RAZ R, BE R A/D Lo EN N E AR ERFRER . F,
RG24 M6 h WABEPHBSMUARZEER BEF. XN TPIEESEME R 2 h SBAHRLEE
HSMBERBE, B2 h AFET 3R RTS8 BB PR 4y 534 B2 h(15 130 W) FIHARALH 3

RER, WREST SRR EER -

REHR FHMEST RFEE MY TR DNA B4
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UV-induced DNA mutation of peach aphid. DU Erxia, GUO Jianwen, ZHAO Huiyan ( College of Plant Pro-
tection, Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, China). -Chin. J. Appl.

Ecol. ,2006,17(7) ; 1245 ~ 1249,

By using PCR technique and microsatellite marks, this paper studied the DNA polymorphism of peach aphid ( My-
zus persicae) under UV-radiation. The fragments of three primers were amplified, and the gene diversity and the
rate of loci polymorphisms of their genomic DNA, which could reflect the damage degree of DNA after UV-radia-
tion,, were measured. The results revealed that after treated with different radiation intensity (15, 30, 45 W) and
duration (2, 4, 6 h), the UV-induced DNA mutations were genetic and could be delivered to F, generation. The
mutations depended on the interaction of radiation intensity and duration. Variance analysis on the gene diversity
and the rate of loci polymorphisms showed that there existed a significant difference between UV-treated and con-
trol groups, except the rate of loci polymorphisms under 2 h radiation. The average value of the control was higher
than that of 2 h radiation treatment. According to the cluster analysis of the genetic distance, the aphids were di-
vided into three groups, i. e. , control group, 2 h (15, 30 W) treatment group, and the other, which was consist-

ent with the result of variance analysis,

Key words UV-radiation, Genetic distance, Myzus persicae, Mutation, DNA polymorphism.
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R, A SCR A DR ICEA, A R &2
FIMRIBS T F, ABkY DNA HERSHFEDS
P, VR ST R BN M 4T K PR T 5E
BBAE s R, e 47 T SR SMBST X M R me s A4 AR
L, LA 8 i A A e St B RS A iR
IR ARYE.

2 MRS5H*

2.1 itk

EREFPRELZ T LER, BMEFMPHB KT
B EATSBEAAES, FRBER L LEH RIFHRY,
Z B AR SR R A 20 TN 12 12 h
(L:D) JBEH T0% ~85% W &M TIHFR 4 ~ 5 {8, WA A%
BB RRER. SRR HABLRERFBLE A
BB —RE R REA.
2.2 UV 4w

FOMRITEIL 3 R WA 257 nm. RETTE R LH
FLF 100 3k, 2 BURKAE 4530 115 W ST 30 cm 4L,
BREH 2.4 706 h FHARRATFEEELRES, RET
~60 CHVKAR S, EFSEERKIMT T R, AR EF B
PR IE, REBERES, AR ERE B 3 REH
BTHXL MEREYFRHE, ZRTERET -60 TH
KA, UREESFEYFIEA. X BAEEHAE$
AR, HEFF R 1 k8 B &,
2.3 DNA BERFH

B3 BkiF DNA $RERO7 S B ik (2 nt b kA
BUE, B A B PR Sk 8T 3, A 0.5 ml ) Eppendorf &
58I A 50 wl Collins DNA B (1% SDS,50 mmol -
L™'(Tris-Cl, pH 8.0,0.25 mmol + L' NaCl,25 mmol - L™
EDTA) , FiZF B4R (CF 8 100 pl RERGE vhiivh k) , A
65 CHEEK A 4 45 min; I A 10.0 pl KAc(3 mol -
L), kBB 1 h AL B0 12.5 wl KAc(8 mol - L),
RIGHA 4 CYKEEHF 0.5 ~1 h;10 C .1 2000 r - min "' B0
10 min, 5/ _F ¥, /A 100 pl 75% Z R4S Wik, ik 1
K, BT ER/ANER , BRET; 120 wl TE ZrfiRE#H, 7
FERA.
2.4 DR R ZREHERE

KR 3 £WMTEF:33.15 L FF) .(CAC);.
(GATA),. B|#38 K IR BEIK Y H :54 °C 58 °C 36 C. PCR
RN AFE % 25 ul, 10 x buffer 2.5 ul, MgCl, 2.0 pul, dNTPs
(£25mmol - L)1 5 ul,3|#(20 ng - pl™*) 1.5 pl,Taq
B§(0.5 U+ pl™") 2 pl, 44K DNA 2 pl, B0E@K 14.0 pl.

PCR §"3%7E Eppendoff DNA ¥ 3% 4Y b 4T, &R 94
C\5 min B ; SR JG 4T 45 MER, BB 94 T
8¢k 1 min, iRk 1 min,72 C FEf# 2 min;72 CIEM 10 min.
PR YTE 1.2 % HIBRBEREEERE b AT s ok,

HHMITES|Y PCR Y M RE UVIERRER R %G T B

#8,7E UVlband {4 UG KT I BRSO F &
#J DNA Marker i#£47% DNA B FRA/PHEE R EH
PR A TR BT U E AR 1 ~0 B8, it
HEEREHEME SO SR, #HTFE 045, 3% DPS
L ERSHTHEALCEABEER  F A REER %
HATIRA .

BB BB R F A BBk s BRI £
DO ERMBEELHEE. £5005 3 (polymorphic rate of lo-
ci) IE—NRR KN 18 B A — N0, Hi— AL
BRARESOLANRER BENE S EENEE >
95% , W% H B AR MO SUA BSOS, H B E SR,
DAFPER B9 BAL SO BB 2 E ZHE (gene diversity) R
EREFREIBEAN SRR, ENERHEER, 1
HEAR K.

H=1/L% (2r(1 - Y X2)/(2n -1))

R HRBRN W EEZHE o AES (ME) B,X, A58
INSEMEEMAE ARENERSEESERIENN
AELA. ZIRFEK, AR AR RETRBESR.

3 GRESW

EHMRBES IR EER

FER RSN PR ST EI AL (2 4 #16 h) R[]
BEAPRBET (15.30 145 W), Bhif #8154 it DNA
EETEAR ARAMTESI YT FSH DNA ¥ 1%
W BER/MARTREL A 1 AT 0,33, 15 B0 5k 5
MR Y A B, K/NTE 221 ~ 2 125 bp ZH],
(CAC), Xt HkuF f38 5 Bt K/INEE 264 ~ 1 694 bp
20, A 4 FHE W, BRI/ IR 1 694,
993 531 F1 447 bp. ( GATA), Xt/ [RIBkEF (g 13 45
SR7E 407 ~ 1923 bpZ i), A 2 &3tH W, Kb
4371 631 1 157 bp. 3 F TES I ¥1x R FI AL
BhiF F, I EE M E R RRET B RTHE D
FEARS L.

3.2 REAIEBRET 8 15 SRV T

RIBY 18 LS B R BB T 485 SR
Tobn  RESHEMES SO AR, HHE B FHME,
BAT T HEHT(FE ).

MELRUER,3 K5y HEERFEEM
BEMEFRZHEERSNE 6 h A3, HKE4 b
BN SR TR AR B L B AL AR U () 6 AR R 2
EhE. FESTEREZH XFBM24 f16 hF
WHASHMZANEREE, A SO AERkK
E OS5 46 h AMEEEREE, 52 h A ENE
RAEE. XEM2 h B AF L EALRES AN
0.320 10.289,4.6 h ZbFEMIAZ] 0. 556 i 0. 580.

3.1



7H W_BE HIEHFHFDYT DNA L5 1247

A] A2 A3 A4 AS Aé A7 As A9 A]0 A]]AIZ B] BZ B3 B4 BS Bé B7 Bs B9 B](]B]]B]Z

33.155(4 Primeer33.15

B1 WIESIYXAREESMEEYE F, KK

Fig.1 PCR amplification with microsatellite primers to F, generation.

2[#)(CAC), Primeer (CAC),

C,C,CC, G CCy Cg Cy CoC,,CaMarker

5|4¥3(GATA), Primeer (GATA),

A58 2 X The control of the F, generation; A, :15 W B4 2 h UV radiation for 2 h with a 15 W lamp; A; :30 W F 512 h UV radiation for 2 h with
230 Wlamp;A,:45 W H4§ 2 h UV radiation for 2 h with 245 W lamp; A5 : 55 1 X%} B% The control of the F, generation; Ag:15 W B4 4 h UV radia-
tion for 4 h with a 15 W lamp; A, ;30 W JE4F 4 h UV radiation for 4 h with a 30 W lamp; A; :45 W J&&f 4 h UV radiation for 4 h with a 45 W lamp;
Ag: %5 1 X} The control of the F, generation; Ay:15 W 4§ 6 h UV radiation for 6 h with a 15 W lamp;A;, :30 W 84§ 6 h UV radiation for 6 h
with a 30 W lamp; A}, :45 W B85 6 h UV radiation for 6 h with a 45 W lamp., & B #iE] C W)/ A The Fig. B and Fig. C same as Fig. A.

®1 LENRGHFANEESHENSSURE

Table 1 Gene diversity and polymorphic rate of loci of UV-irradiation aphids

'Alz‘J: ] 33.15 B{4] Primer 33. 15 (CAC); 5|%J Primer (CAC)s(GATA), 5|9 Primer (GATA), g;fﬁj?ﬁ$ -ﬂlﬁgg
(o EBMrAE ERERE  SEMAE ERSRE  SEMAE EEERE  bdmoshi  Gene dvesity
Polymorphicrate Gene Polymorphicrate Gene Polymorphicrate Gene rate of loci (average)
of loci diversity of loci diversity of loci diversity (average)
CK 0. 400 0. 000 0.2 0. 086 0.36 0.038 0.320% 0.041%8
2 0. 367 0.133 0.2 0.133 0.299 0.152 0, 2893 0. 1394
4 0.727 0.133 0. 333 0. 083 0. 638 0.227 0. 566* 0. 1494
6 0. 667 0.133 0. 394 0.177 0. 678 0.152 0. 5804 0. 1544
3.3 RO ] 0467
MRS B B AR LR B i R R 584 h 2k ik 0.384 | 0.444
FHEF A ) DNA B 7K/, ARSI B AR & 0.354 0.368
WK F, OB T TR WNE 2 75, N 0.333 0.294

WEEE RS N = 0.500 B, 7R [7] Bif [B) 48 5 Ak 38 4 Bk uF
F, A1 434 3 K2 XT8R2 h(15.30 W) 403 H A&
AF. TR EA1K,2h 15730 W RHFE 2
K fEE 3 Hh, M =0.294 BF,6 h 15 W f130 W
SIS B SRR —#E; 2 A =0.368 B ,6 h 45 W
IRA % N =0.333 BF4 h 15 W F130 W LbFEBEF B
E—E,/545 WINA; &G N =0.487 BF,4.6 h &
HE2h45 W AbHE BT RAE —EMWRSE 3 K(H
2). AR, REEIEHE X B K/ E TR
R B R, 54 BAHE B ARCR I 8 BT K IR
H6.4HM2h.2h(45 W) 5HEAE(4 FI6h)RA
—2K, AR B R AR T E K
HE BFEERSHEESMBEANZRAEE . X5
RIS BRI T EZ SR —3 ER—
WA FRATRERR, BESENBAEREA,
4b 38 553 OB AR BE B B s ZE M — SR E R, ﬁﬁ]‘ﬂa‘l‘fﬂ
B, BRSERMEERBK, A3 5 5
Bl

CK 2-15 2-30 2-45 4-15 4-30 4-45 6-15 6-30 6-45

M2 F, AU R

Fig. 2 Clustering of the F, generations of peach aphids.

ck: %52 fAXF M Control of the F, generation;2 ~15; 15 W F4f2 h UV
radiation for 2 h with a 15 W lamp; 2 -30; 30 W f4} 2 h UV radiation
for 2 h with 8 30 W lamp; 2 -45: 45 W f84f 2 h UV radiation for 2 h
with 845 W lamp; 4 —15: 15 W B4 4 h UV radiation for 4 h with a 15
W lamp; 4 -30; 30 W {5 4 h UV radiation for 4 h with a 30 W lamp;
4 -45. 45 W B84} 4 h UV radiation for 4 h with a 45 W lamp; 6 - 15
15 W #8436 h UV radiation for 6 h with a 15 W lamp;6 —30: 30 W f§
44 6 h UV radiation for 6 h with a 30 W lamp; 6 —-45. 45 W ##§ 6 h
UV radiation for 6 h with 2 45 W lamp.

4 7 #®

AT EBRKERE,3 K3IUH F, Ry 5
RBEALFENESSHE, TRERRREMRZ
ZHER. FIMEFAREEST, NEHFETE 1R
MR R AT LAZESE 2 U8 LUA. BB LA RS 48
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SEE—ERPIHE, TU X RERIERTEREE
YEFE R, DUEEREER —EWEE MEARE
F1 (BB — 2 BB, IR RS E A, X
RS BAMAFET- A DNA b8 FIBENERE
@[2].

ARG, B A5 BB KN 558 S B U B
A%, B[R —at A X SR B RUIEA R X 2
o ESMT SRR RN, AN B FEh B
mHE SR LE. BANE A RE , A gE4E UVA
WG, M ZIfEWE S DNA W3, BEHGIEES
UVA FIBREMRX, SELRERES T

15 F130 W 4E4MTERST 2 h AT B 507 S 8
B EEXT BB, X R D EF AR S EE T NE R
RE Y BRI B AR T R BN E MR ()
RN, TR B A TR MGIER. R
WD WK P B3R 58 R IR R L
H KBNS TE EINER X ST C STL AT %
R— LR Sh A M & AR 3N B 1 X ST&
I/ BRI 5 SR IR RI M E R AT LUE
KR FE4; F 2 EY (NE.4) TRH#EARRHE
WA RS BYMNERN ARG RERES
S —RLAE R PER B ,2 h(15.30 W) 5ot s,
W ARSI R, RBLVE R B RN —F
PRI FK AR ES RIEHE 98, 75 R O, M) SOD 4%
RIPE R 54 YW EE JURE LR
BEFYIAR DT A A 7 BB R R A
Bifhiand, SOD RFE RE AL AR, MY T
EAERSME B A AT, A R E E R A AR
HMESBMEEE, NTISFBUAED RN G E. o,
FHMRW R BPBANIR SR ML BN EERR
T ESNRE R AR R TS R A
T, TS BUE R E A R G A m ™7 g
HS5ATAEFRAMECERAZREREREIERE, W
P53008 NE KO RR NIH 37317 Bel2 BEHME X
20 A B A RA KNI ER L, B
ARETFHE B B —Fh e ™, W B R 5
FIEB N X AXNEFRPFIEMARETEHEEHELE
EEMFAME, BB B E MR A S
B TESLMTEYE , J0 B o o B A a8 % AL )
EREH SR,

SCEG B AT PSR BEARR BERL/IN, i b BRSY B [E) A0
SREANE, Ba5 IR MR BEME AR
FIFRMAERK, XA AT RARBER —EMRE. K
FEEEN, FEEASHNE BB

HEAT U 52 S 8 0 S B 9 HE G B 5 38 st e X e (A
HERRSHEM), HF#TERRBRSE, kMm%
HHAERE. ZTEMESHLASNERNNESR,
EREAREEBENS T EETERRERAR
B3
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