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Diversity of endosymbionts in viviparous females of Myzus persicae (Hemiptera:
Aphidicae) collected on different host plants from distinct regions
in China and in different morphs collected on peach trees
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Abstract: To clarify the influencing factors of endosymbiont dynamics in Myzus persicae, diagnostic
PCR with specific primers, PCR with universal primers and PCR-denatured gradient gel electrophoresis
(PCR-DGGE) were used to detect the type of endosymbionts in viviparous females of M. persicae col-
lected on different host plants from distinct regions in China and in different morphs collected on peach
trees, and the diagnostic PCR was utilized to examine the infection frequencies of the secondary endo-
symbionts (S-endosymbionts) in M. persicae. The results showed that the partial sequences of 16S
rRNA gene of Buchnera aphidicola, the primary endosymbionts in all samples showed high similarity
among different morphs, regions and host plants. As for the viviparous females collected on the same

host plants, the types and infection frequencies of S-endosymbionts were different among regions. The
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types and infection frequencies of S-endosymbionts of the viviparous females had little differences in

different host plants from the same region. The S-endosymbionts were greatly different among aphid

morphs. The viviparous females, oviparous females and males did not harbor S-endosymbionts. Arseno-

phonus was detected in overwintering eggs. Wolbachia was screened in fundatrigeniae, and both Serra-

tia symbiotica and Arsenophonus were found in fundatrices. The results indicated that the factors involv-

ing host plant, geographical location and reproductive mode could affect the infection dynamics of S-en-

dosymbionts in M. persicae, among which morphs had greater impact on the infection patterns of S-en-

dosymbionts.
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BEBF Myzus persicae Sulzer Jg 38 H 15 5l 17
J& TP AR TR A B Z2 B PR HL, RTAE 748 400
ZFEY) R E . MR A AR LA H
FOFARTF) FEAE B PR Z 2
FrEaFE) FEAHE A2 b s T
HR B SR AEAR ) , AT AE 4G 100 Z R EY) I EE (£ 2%
EN45,2016) o 542 A 16 i RR AT FEA TR 2215 A
AN[FF AL, HAEAS R H X AN [RIAR ) 1) 2 R
F LA BRI I £85I Bl Ok 1 AR I PRIME (45 A7 B
45,1999),

JUT A s R E A N AR T, TR
(8 4 A 2k B v Sy T % U0 LR S AR DG R (von
Dohlen & Moran,2000; 2555 ,2016) . 4 gy A=
PR AE —Fh I B AL RE 1Y L P A i (R 2 A 1) Al
WA [ Buchnera aphidicola Fl— ol Z2 Fh ek 3t
A (AT o AR A R AR R B
WA 1Y, BEAE I iR AR E 5 SR HERR YR T Ak
I KA HU55 %5 (Douglas, 20155 XIHGZT, 2016) o
UOEIAE R A KRB IFEL T, EEM T
g P — S S O i i O HOGT P 5 114 3 17
(Tsuchida et al., 2004; Vorburger et al., 2013; 2% if-
85,2016) . HHT, 4 E R 9 Ry Rk A 342784, 4
16 T BUSLAE AT B Hamiltonella defensa U BRI Jig
¥ Regiella insecticola V)8 [NTR Serratia symbioti-
ca(RAIE) X AL 74T 5 (pea aphid X-type sym-
biont, PAXS) \ 37 58 U [GAA Rickertsia (S BY R ) (3758
W IC/IMA Rickettsiella . A5 HE B Arsenophonus (KR
v [Q B Wolbachia VIR 5K Spiroplasma (Simon et
al.,2011),

WA A R 5 B 58 Acyrthosiphon pisum [ 1
PR 25 UIAH G, an 3 [ 1 5 7 SR e Vb B QT L T
RIS T B U B T T ST e Rk A, HAE
pIVRIE YA &L s 2 R U= e ANE R S VAR AN N P S |
B, 5 G Y M A R A % U1 G &R (Chen et al.,

2000) 5 B[] 114 5 57 0 TR L VD R IR LT A
JFT B U B J B RER DA 5 32k [ 1 i
AT VD8R TG T BUIAE B AP B U B AR A T B R
ST SR G (Oliver et al., 2010) . H 4 i &7 5F 1 7
A A A B A S ) B A A LT i
DX ) 59 7 M A SRR e v TG LR R TR R g, ARt
R B b U AR A T B ) B R LA L P
RIS B 2 0 T N7 v R G AR SR Py B e e
5, mhRAS ) 39 i R R A R LA (Fukatsu et
al.,2001; Tsuchida et al.,2002) . [i]— 1 [X. {1 A [ dof
HAAR T BB R AS [F] 2R A A vk A A B (HJR: R —
A [ s J e 2 oL 28 B 2 o A AR R AR AR
/N, AT BEAZ 5 AR I B R 2K A5 R R 3R R M)
(Tsuchida et al.,2002) ,

WA TS 5 i A AR AR R A AT
LACTIE B, AR 25 AR TR A I IF L Jak
PRI B A A T (XIHa 2T, 2016) . WH AR
R PR TE GIFAR P U A T A R
RAR R, TS AL T8 AN IORR _E SR 4R 110 0 5 0 1
T B A: 7 T 11 1) S8 Y SR AR /& (Ferrari et al., 2004
Russell et al.,2013) ; JB&YL U B A iz 41 5 14 i = 0
T B 18 FARMEA TS (Leonardo & Muiru, 2003 ) ;
PRI IV A = I 4 0 7 I ) 9 2L 3 55 1 B
B EEY BT BHARN 5 E BT DI A=
M%7 (Tsuchida et al.,2011)

A5 T3 A s ) B AR P A A R etk
& (Pan et al., 2012) o YR AE AR B K P AL #5752
AU IR e i &R nE i 58 it (Moran &
Dunbar,2006) \HUEAES) (Caspi-Fluger et al.,2012) |
P 1 W R 45 R (Ahmed et al., 2015) #EAT/& 4 5%,
L4 IR TR AS B i vk A= 2 A TR (Kikuchi et al.,
2007) . RIS REMIERE 72X, i =T DLZE R
G N R U= Y RS 7 O = e i a0 e R L
B AR g R - TR TR B AR 5, TR T A
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S ATCHE Y | TG AIOHE Y A T OGP AR B, eI | I f
FORFEA A PEAETE , B[R EF AL 3 1) 2% 40
ANTA] 0 U 22 R X IR S5 — b i N (TR R
4F,2015) , 11 5¢ TRk IF A N A T 3h A8 22 A i 52
it A i . AHST LR E M g 2 24 M XA ] 2
FAEY LR AR 5k 5 PR SR 0 IUBE R A7 B2 B v 48 B
SN LRIV L2 ISP 0 e S sl BER Y N BEE e
PLARRUFUBYL R | LU B R A A R sh 828 Ak
S PR 2R, Sl T DA A B A AR Y 3 S IR
FEmE B PR

1 MREFE

1.1 4

AR - X% i FH A% 0388 A S I Ak i
ZHF 201320154 R H T HRA T M KX
(113.3° E 23.3° N) H [&] () H 5 F0E B 1L PS4 R A%
H.(112.5° E 37.4° N) 1y el Bk A% L b 3t v 39 BH X
(116.5° E 39.8° N) /A el () Bk AR 3L 77 48 8 1 S i
(120.6° E 40.9° N) H [a] iy H i K Bk 74 45 4 12 IX.
(108.1° E 34.3° N) HI [A] 5l i % 19 H 5 02 i+
JHF P SEFBRRE T, 53 A SR AE L g & H ik (%
H70) it CEA) R R (Z 00 95) T8 Bl
T UME R T 5 B e AR R
F AR 1 B PU A4 A5 X P AL AR R K2kl o
R AE B BRI - AT IC/K R 3l T AR
2R AR 2 i £ R AR IL B COTRRiC % 5 I 5 JH (Foot-
tit et al., 2008 ; XI|#1£1.,2016) .

IR SDS 2 (1% SDS.50 mmol/L pH 8.0 f#¥
Tris-HCI, 0.25 mmol /L NaCl, 25 mmol/L pH 8.0 "]
EDTA-Na,) . TE Z% #'#% (10 mmol/L pH 8.0 f%) Tris-
HCI1.1 mmol/L pH 8.0 i EDTA-Na,) \TaKaRa 2 xrTag
Premix.Ex Taq [iti . dNTP Mixture DH5a 52 25411,
FAEY TR CRE) A R A 5 100% 28 VE it 77 W
(% 7 mol/L JREH140% H kL) . 10% i BRIRECA TR .
pGEM-T Vector #% 1A , 3¢ [&] Promega 2\ 7 ; AxyPre
DNA R RGBT ARl (RIDABRA

4% : DK-8D fH IR /K 4 , 1 AR A5 S 50U R
A BRN A 5 5424 1538 25041, 75 & Eppendorf /3 A
NanoDrop 2000C 284M 3 G EE T, JE A R A
ALD1244 4 & PCR 1Y | 164-5050 % iz B3 7k 1Y . Gel-
Doc XR+4> F S EEI A& & 4t . DCode™ 28 L4 E
e LKA, 95 BIO-RAD /A .

1.2 Fi&
1.2.1  B3F4A L F 40 DNA 6942 3
Z MR A 45 (2014) XN HE£1 (2016 ) (1) SDS i

FE OBk T 1 4> P 4H DNA . W5F it 7E 75% £ g rh i
VB3 R PEAAR R A AR TR , 7 K TR 28 18 7K Pk 254
FHRATIRG , BT 1.5 mL B0, 100 uL SDS %4
SRR, PRI A 7503 503K, TN 100 pL 2R nppEmrF
JEE#E , 65°C 7K 30 min, Il 3 mol/L KAc A& 100 pL,
RHEIR A G VKA 1 h L E, 12 000 t/min 5.0 15 min,
P R R B0 A Y ISR R 5T
fist, AR R A 5 S IR B 10 min, 12 000 r/min 250
15 min, WE SN EE, BOVE FH 200 pL 1 70% £, BEPE
1Y%, 7 500 r/min 50> 5 min, W E WK , =15 T 1
5 min ZE 45 1 OWESE 45 5, A 20~40 uL TE ¢
MR ddH.O %5 DNA , -SRI totsEi J 1% 3
NEBHEE KN DNA & J5 , T-20°CAR A7 -
1.2.2 £ A B a9i5 ik PCR #=38 A 5| 4 PCR 4

SR 4 S ISR A P ) M R AR BE
5% K FH12 Wi PCR F13E FH 51 9 PCR B2 A U A [7] 1
DX AR 2 A ) SN R Rk R P A T

G I APF FR A TR ) 35 PR R S 5 | P Rl FH 5 1 )
P8 #4127 Liu et al. (2016) . ARPER A= LA F 16S
rRNA 23S rRNA H& K R CAE — R A L, A
33X 2 A~ DI )3 FH 5 | 364 T PCR AT DA R4t A
YR A= 348 T (Sandstrom et al., 2001) ., 2 Kr PCR Fil
i 519 PCR ¥k 25 uL L WAk &, 6045 2 xrTag
Premix 12.5 pL. 10 pmol/L I Fi#51 945 0.5 uL .
DNA ##z 2 pL . 9.5 uL ddH.O. JZ W 2% 1444 i Liu
et al.(2016) 7 HE4T, 95°C T8 ¥ 5 min; 35 PMEH
FI4595°CAEME: 30 s, 55~58°CiB k 30 s(AN[F] 5 | fe
IR JREANE ), 72°CHEAH 1 min; 72°CEEH 10 min,
PCR ™ HyiE17 1.0% BrBEHEE RS LUK , % H 94541
JRE RIS, SEREIN Y o A 1 B e AR A TR A H 2R
i 514 PCR R 4571 [BDIO™ ) HRHL 50 4 5
HEATINT o

P 45 S 64T BLASTn Hex , # BRAAZR [ &
G 2E T TR AP YL E T SRR LR TE 60% LI 1)
IAA A — T A, AL AR 209%~60% 2 [8] A A 2 )
JEATRN B P SRR AE 20% LLF 09 AS TR 1)
P (Krieg & Holt, 1984 ) ,
123 ARIFAR A kA S A B R e 2

M4 XI5 £1.(2016) | Liu et al. (2016) Fil Simdes
et al.(2011) Y5 , MR A 2 A4E T 1% 23S rRNA FiI
16S rRNA 5 K] (1) P 3045 I 5| ) 23SR-typeF2 (5'-
AGCGCCGGTAAGGTGATATG -3') Fil 23SR-typeR2
(5'-CCGCCCTACTCATCGAACTC-3'), 16S Wspecf
(5-CATACCTATTCGAAGGGATAG-3") F116S Wsp-
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ecr (5-AGCTTCGAGTGAAACCAATTC-3") | & Bk
HoF A P R R AR R AR TR AR B IR S B 1Y
DNA, #1712 PCR, S WK £ [F] 1.2.2, 47 34 55
95°CAEME 5 min; 95°CAF 14 30 s, 58°CiR k 30 s, 72°C
FEAH 30 5,35 MIEFR ; 72°CHEMH 6 min, FEA4HEFRFD
e R AF EAEY L BEMLE PR 30 Sk R vk A 3t
A PR
1.2.4 24 H 6 PCR-DGGE %44

R FH 7 PE 86 B 8 1 FE Yk PCR (PCR-denatured
gradient gel electrophoresis, PCR-DGGE ) £l 7544
AN 2F A R AR I PIHERR T | 25 NN R 27 = AEA)
- R I R o R kAR I R S A T R R T M
PCR-DGGE Jilt FI 1 5| 1 0 4 7 16S rRNA %E Al V3
X () 1 %538 B 5 4 357F (5'-CCTACGGGAGGCAG-
CAG-3")F1518R(5"-ATTACCGCGGCTGCTGG-3"),
GC ¥ T (CGCCCGCCGCGCGCGGCGGGCGGG-
GCGGGGGCACGGGGGG) M 7E 357F 1Y 5" % LA 44
UE DNA B Ra e A R T A6 0 e A 70 S 4
X Y78 (T BEF,2010) . 50 uL PCR SLWAKZ
10xEx Tag Buffer 5 uL \dNTPs 4 uL .10 umol/L = F
W59 4 2 L DNA #i#z 5 L. Ex Tag 0.25 pL,
ddHO #ME 50 uLo § 35 55444 : 95°C AR 1 5 min;
94°C7E M 1 min, 64~55°C3E K 1 min (5N A
0.5°C ), 72°CHEAH 1 min, 20 PMEFF ; 72°CZE{H 5 min,,
R T R R EREEZ IR 7 F , T8 PCR: 95°CTiit
A5 30 5350°CAEPE 30 s, 72°CHEH 1 min, 10 MEH;
72°CHEAH1 10 min, PCR“WIEAT 1.5% BB HEE I H
VKGCUITN HIWAAH , 8 TIOEM 1.5 mL &0, @
LliZKIEVE 2 K, BT R K o35, RS [l &2l
LI 1T DGGE, B ] 8% () B N R BRMEE I , AR 1
BB K 40%~65%(Lin et al.,2015) . 343 BS 21 455
VIR DS, se eI o 7 25 58 7547 BLASTn LA,
e PR S i Inl 1.2.2,

2 BZR55H

2.1 LW PCRAGI L A FFhE
211 WAEXAH
ANFEIHBIX ) AR (BEVE A0 7 348 H s RS
FRMERR AR , ) AR 48 R VG 48 0 5L SR 4 1) I BK
ek DL B U A | 1LV A RN b S T RRAR L R S A PICE
BRIF A PN (19400 A e A= B A R4 LG T 16S rRNA JF 51
Y584 H[A], GenBank % 55 A KM577346 (£ 1)
ANFEF 3 R TREVT A MR = L H i
T SRR B AR A IRER A 1 A

Y4 G B 16S rRNA J7 31 52 e M [A], T A48 H i 0
L | SR AR IR A 19 A1 6 24 [C TR 16S rRNA JF
Y 5E4FE [ , GenBank &5 56 (55 1),

AN [ 5 - (89 P A AR AN [ e AR o A Py A
AN G TR 16S IRNA JTHIAEAE 25 5 o METE I ik if
R A< B P 19 A7 65 29 FG B 168 rRNA JT 371 58 4= A
[d], GenBank &5k 5 [n] |, 5 EHGE ) S48 5 FoREE
(A S A A 14 A 4 £ 7 FO09 T A% 16S rRNA 7371
(GenBank & 355 CP002703) AR RIE R 15 99% ; T
FEFN - EAAR P 9 7 R 40 EC FRT 16S tRNA 751 58 42 4
[F] , 55 PRI o AH 7 35 PRy 51 AR R 98 % (6 1) o
212 RAEAH

ANTE LK AR PP T 3 H i FoREN
PR Rb I Y AR TR AL AR AR T, T AR H
I I e e G YR R B 8 EG TR (GenBank % 55 N
KMS577345) , Bk V6 4 H ik T AIOE 0F Jak e v 35 [G
(GenBank %555 KM577348) , 1L T4 H w5 I 9IUMHE
R AAG I 2 E AR A AR B T AR R P
AT SR AR ) DT RR A A B e N [ S A g i A A
AT AR A IO SRR IR R 5 [G P (Gen-
Bank % 5%5 4 KM577345) , B 7624 A0 5L AITO8E o Ja%
Yevb TR G (GenBank B 555 KM577348) . PRV |
LLI PG 28 FAb 5 T AR LR AR A IR o o A AR T
WA, BV A B L I AR e Uk A A TR 1
P48 AL s TR I R B AT I B e IR R L 7
G (GenBank % 5% 5 KM577345) , H 16S rRNA %
A9 —2L, 575 REES/INE Nasonia giraulti KA
L4 /N N. longicornis WITR IR B 5 [G PR N 3 R 1y
H1) (5355 M84690 FIM84691 ) 54— (F+ 1),

AN[F AT PP A N[ 27 AR T IRER 0 i
R AR A B AN 8 2 A ], kAR L DICHE B A e e ik
A SRR TR i L A 0 [ i JER e VD TG A (Gen-
Bank & 5% 55 KM577348) FlIIK /R B 52 G 1 (GenBank
T KMS77345) I H I A 5ORTSE S8 M
WEFHR IR YL Vb 35 TG 4 (GenBank 5555 KM577348) , H.
16S rRNA FEKF—5, [ R4 HEFUEE R AR
W7 S ) N A AW 15 AR e il o 2.
PICHEAEF K 1Ly 75 28 R AEE AL s T AR T PICHE A (1)
IRIREL S FG R 16S tRNA P51 5E e —3 (R 1),

AN [) e 5 - B9 P A BRI ) B SRR G IR R L 7
R, 16S rRNA HE [ J741) 15 IUMERR IR 14 P IR 7 EL 7
[ PRI R 35 PR 80 84— 305 AIOERR A P o A e
U A Py A AR ARG 3] E AP kA AR B (R 1) 6
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Table 1 Infection status of endosymbionts in viviparous females of Myzus persicae collected on various host plants from different

regions and in different morphs collected on peach trees

£ b AL K
A HEHm WASCERCRHANRE)  gokstks i R ()
Location Host plant Morph P-symbiont (B. aphidicola) S-symbiont method frequency
Jest B T JIHERF Apterous JEHT AR (IIPE AL FARIBRVEA  IRAKEIEIRIA 2K PCR 10.0
Beijing Peach tree viviparous female W25 3 FARMERRIF AR N AT BRZA LS Wolbachia Diagnostic PCR
A BIUMERF Alate T4 16S rRNA FEH F31— 2L, RIRE LR 27 PCR 10.0
viviparous female The partial sequences of 16S IRNA Wolbachia Diagnostic PCR
I Hiwx TR INMERF Apterous gene of B. aphidicola in viviparous yr/i 1 35 [T {2 PCR 10.0
Guangdong Cabbage viviparous female females of M. persicae were the  wpplbachia Diagnostic PCR
4 pEE T HEIEF Apterous same am.(').ng different host plants. R B C i 217 PCR 6.7
Guangdong Tobacco viviparous female fr'orn ]_Belj ne, Guang(.iong, Shanxi, Wolbachia Diagnostic PCR
) Liaoning and Shaanxi. .
iy B T THELF Apterous RREFCIGE 2 PCR 6.7
Shanxi Peach tree viviparous female Wolbachia Diagnostic PCR
i1 Wik GG Apterous - ZHiPCR -
Liaoning Cabbage viviparous female Diagnostic PCR
et e JCHITHERF Apterous A | Wi PCR 100.0
Shaanxi Oilseed  viviparous female S. symbiotica  Diagnostic PCR
rape
5] HiE TCAPRMETF Apterous VR TG 2 PCR 100.0
Shaanxi Cabbage viviparous female S. symbiotica  Diagnostic PCR
i) TR ToAPIHERF Apterous VR Wi PCR 100.0
Shaanxi Tobacco viviparous female S. symbiotica  Diagnostic PCR
(5] i TCIA P Apterous IR TE G 2 W PCR FliE 80.0
Shaanxi Eggplant viviparous female Wolbachia 5149 PCR
UG Diagnostic PCR ~ 100.0
S. symbiotica  and PCR with
universal primers
(5] i 23 TCIAATMELF Apterous AN ZWr PCR 100.0
Shaanxi Spinach  viviparous female S. symbiotica  Diagnostic PCR
By Bt THF TREFITMEN A BRANCTR 168 VDA IRH WS PCR AR
Shaanxi Peach tree Fundatrices rRNA ZEH P91 —30, SO0MERE S symbiotica  PCR with No test
e A R 5 PR B AR A 98% ARMER universal primers
The 16S rRNA sequences of B. Arsenophonus
) aphidicola in fundatrices and . s .
Bt BERY T fundatrigeniae were the same, IR SCITTA 27 PCR A
Shaanxi Peach tree Fundatrigeniae and had 98% similarity with that ~ Wolbachia Diagnostic PCR  No test
in viviparous females.
Bpy BER It A BN QTR T ARG 4 30 T - LW PCR -
Shaanxi Peach tree Male rhod 4 —E, SR A BN G Diagnostic PCR
[Si] BERE FO09 F Ik TSI AR LML 99% - LW PCR -
Shaanxi Peach tree Female The 16S rRNA sequences of B. Diagnostic PCR
5] HoRt i aphidicola in males, females and %k @ FIE % PCR ESil
Shaanxi Peach tree Egg eggs were the same and had 99%  4,5enophonus PCR with No test

similarity with the FO09 strain.

universal primers

— LR AAGIM BN R A= I T . - represents no S-endosymbiont detected in the samples.

2.2

BEASIY PCRIEN L EFFHE
ez I B9 VG 45 73k - L PICHE A 0 A Py ok A e A T
A, 2 BT A 0 e 2 1) e e 35 A b FQ B (Gen-

Bank & 565 KM577347) , 5% G 155 Vb 37 [C T 16S

rRNA+HRNA-Glu+23S rRNA J¥%1] (GenBank & 35
AY296732) F{LIME R 99%
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G UL IR ol e e B N B/ e e A [
BRI FE ) 28 A~ B EE 4 FH 25 A Fa b5 g
WA VD G 16S rRNA 7 41 (GenBank % 5% 5
KP866544 ) FHYE 1 3k 99%; 3 4> 55 b 5 46 1 Aphis
melosae 1) 25 HETH 16S rRNA+IGS+23S rRNA J¥ 41
(GenBank % 57 5 KF824522 ) A UM 55 1k 96%., it
BB ARG T VB [C R MR I, T U0 IR
PR ARSI ) A AR B g, T DA TR P V0 7R EC R 1
Fr Al B LRI 5

60 B PG A kAR e 4 B P U A S AR TR, 2 B
JIT A D 1B ) v B S5 M AL F Aphis sp. 18 A BT
16S rRNA+IGS+23S rRNA J¥51| (GenBank % 5% 5}y
KF824529) HAIE 51 3k 99%, i LAk 4% B JB YL A 4%
T -

25 b BEVT AR L TR IR R T G
TR YL VD B TGP RIS PR, BRI M o, IR
HGFHEE P R A S P ) SRS D 3] 2 AR 2 ik AR
HAEREED,

23 REHEFRRBESEE

FI R4 LA FNb s T R AE M BR A A P Y
TR IR O 50 [P B ARG, T AR A8 H i R R o
A1 TC A DICHEISF (% P TR R B o EK B JER SR 43l
10.0% F16.7%, 1L PG48 At st i Ak R4 i Jo i
PICHE I 1A PR 7K B 5 EG R R G SR 4303 6.7% il
10.0% ; B PG 45 7t 7 1 1) PICHE Bk 407 4 P IR 2K B 3 £
R R IE % 2 15 80.0% ., BEVEE MK CH 5
FE RN S b A PIHERA R Y VD R TG ) B e %2
¥179100.0%. T RESL BRI, B T BEFRTEE ik
A A TR R (R 1) o
2.4 PCR-DGGE ¥l £ 4 & fh 2

X B PG 44 AN [R) 25 A4 CH 88 7 VAR i
3 M) R A IMERR IS , BB 1SR AR 1R
T MELA S S w KR SR AE AN [F) 27 AR CH B8 i
T MEFD) T BRI R IIOHERR I R A ) AR TR TR
I, PCR ¥ 18 7= ) 28 DGGE 43 85 i 46157 70 A 445 1 L
KL, SC0e s H iR VRPN LS00 = i Y IR
BT B b BE 4 S DUy T, Ee X R K%
BOh ) A A B A BN EC B, B 16S rRNA JE[H
FNFEA—F, 5 T 48 PRI A k20 EC R FO09 B B
JE A ¥ 51 (GenBank %5 5% %5 CP002703) A e #4 4
95%~100% , 15 19 A3 bk 244 [ B 5 A Ak A 14 A
IR 99%~100% (K 2) o S22 H ik L IO Ak br 3t
A TR R BN B 46174 5 4 (B-1~B-5) , HAF 1 4417
B-2 FUR AT (£ 2), o /s 5 8i 55 MR88

i 2 7P KB 16S rRNA ¥ 41 (GenBank % 5% 5
AB033779) FIYE R 98% , Ui B 52 56 == H itk L A 9K
WER IS R AT Y A A VD 7R TR AT, BT Al s
R RBE 36 L AT b A DG B AT, S DAV T P ok B
e HIZ IR £
3 Tt

AW 5T T AR (AR P A A A LA Z %
FEY) SR AR Ml X B A58 s 52 o DO [R] b X AN
I7i) 7 A A b SR 1) I A 4% 1) A7 6 24 £G4 16
rRNA K 7 5148 — 30, K o8 = WA A= 56
F U —1f B RN A Rl G R LA A I R B A
B — B AR, 2013) o AN]SR AR ATF A4 PN A
Y4 [CPE 16S rRNA K751 [ A i 22 5 o MM
UeF T AF B A R4 EC TR 16S TRNA & [H 751 5
TR T S IR A A R I 5 R P 9 AS 58 4 A
[ = g i A BT o S PR Rl R e 2 N A U R €
PEAEFH B B, AR N A1 b 44 QTR AT RE F T 28 AT
TP T AR S . MR I ORI R QB FRT ZKF 1Y
SEATHALSE R, FI AR BN QPR 1) — SB[, A4
16S rRNA 5 PR AFF 5% 0 Ha B 3 35t % 2 (X 3k 5
2013) , JHEIN AR 0 rhAS [ A TR0 R A kgl DG B 1 22
St AT RE Rt T AR . A BRaN FC R AR I A
LT ELAL S, BRI AR R IR EEE R B
Bl¥ (Brinza et al.,2009; X|#i41.,2016; 5Kt ,2016) ,
JUAE AN [R] g U e A P 4o A M A B 5 ATUBE B e A 4
T2, AR FE AT 2 B0 A AR B 7E BRI R P 1 1
T XV SS

DICHERICE 1A Ry VR A A TR A A R) 2 AR R
HRAGEMETFEMZERRK, MBI LT
BRARE b SR A IR A o A A 380k A AR T, DA
B2 EHIE WS R TR R AR 0 T
BRI T AR B VD R O . IRk 425 3
T RREE T TN, R EE RN FEA B A
BRaAr S IR A AT A A7 3 ARMERR I {4y 3
AWZERATREE R, [ ARE E A FH AR -
IR Mo 0 B e VR IR B o PG T, SRR R eI, o
I ) — i DX A S A A 7 A [) B 2 = [,
FTRRUE IO IOE A B, (AP T — 3%, S BUAR kA
LA AL o R A SR TR AT LA R I e SRR U 5%
(RS Bl sl 550 A A TR 56 4 BRI iy O TR (7 57
Wy, BT e p B B A T 68 DA T 5 1 e B A A
FAEY) ORI, AN [ 27 F A 0 e AR
A= AR DA R 25 5T B R TR A TR IR B A R T
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ok b1 35 N 2 F A (Oliver et al., 2010) . YR ERH
AT DL 5 90 G e e i R A A e i BE 7 (Montl-
lor et al., 2002 ; Oliver et al., 2003 ; L2154 ,2016) ,
EH TR VD 7R ISR AR R R AP 4
A R R i SRR LI TR PT g S R Ak 1Y)
T AR FTARIRHEE Yo KR M P4 BT RN ) HL P B3 S i A G

=1 — R ==t R

PP PPEPEEED
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(RAF). Ahmed et al.(2015) 5T, AF A g n]
DI B AR P R A A T B K AR AR DE SR A
D2 S5t b AHE A A SR TR R I S [, 5 2
/N IR R B 5 [C TR 58 4 — 30, T LR it
BRI R P A1, BRI LA N R 2K 2 e DR AT P g
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Bl 1 BRPE & A [E E A _E ARk R Ak 7 B 87 BBk BT P 3t & BT Y PCR-DGGE #:)
Fig. 1 Electrophoretogram of PCR-denatured gradient gel electrophoresis detecting endosymbionts in viviparous females of Myzus
persicae collected on various host plants and in different morphs collected on peach trees from Shaanxi Province

a: ALK A AR, HE B ZRAFIC N B-o 120 23531 D S 3 AR A H B JC3# IOHE RS , 1 25317 70931 4 B-1~B-5 il
B-6~B-8; 3~5: SCUH AT IS AIMERS , JKiH 4 [ 45T A B-9~B-14; 6: RPN T LG NMERS ; 7~8: 4331 S50 % A 41
JHEE [ JCER . be FIKEFAYRTAURS, LA IE N F-o  1~2: SE H S A MM, 3Kkil 2 4407 A F-1~F-6; 3~5:
BFAMISE L IC R IMESF , L1283 70508 F-7 F-8 \F-9; 6~8: HbMS L JC AIMERT s O~11: BRI b T8E; 12~14: BEW ETRE, Jk
I 13 47 H F-10~F-16, JKif 14 [ 457} F-17~F-22. a: Back gel and bands on it are denoted as B-. 1-2: endosymbionts in
apterous viviparous females on cabbage in the laboratory and in the field and bands are from B-1 to B-5 and from B-6 to B-8, respec-
tively; 3-5: the apterous viviparous females on eggplant in the laboratory and bands on lane 4 are B-9 to B-14; 6: the apterous vi-
viparous female on eggplant in the field; 7-8: the apterous viviparous females on tobacco in the laboratory and in the field, respec-
tively. b: Front gel and bands on it are marked as F-. 1-2: endosymbionts in alate viviparous females on cabbage in the laboratory
and bands on lane 2 are from F-1 to F-6; 3-5: the apterous viviparous females on oilseed rape in the field and bands on them are F-7,
F-8 and F-9, respectively; 6-8: the apterous viviparous females on peach tree; 9-11: the fundatrigeniae on peach tree; 12—14: fun-

datrices on peach tree and bands on lane 13 are from F-10 to F-16, and bands on lane 14 are from F-17 to F-22.

g e e A TR AR SRR YR VO A2 b B PR 2R Y R
BEVE A AL 748 T R A AR A P ok A 2
AR BEPE A T R4 M B T R A DIOE A if
TR PR A AR TR AN ] 5 BePE 4 | L P 45 A st i
BRA L A ICHE AR A4 P %) v A A TR R R e A
AR o DICHERRACE T A VR A S A TR A SR e S R e g
RO I S A A A 5 g AR L Be-
misia tabaci V& PR A 36 AR TR A SRR L B AR AR, #5047
FEW 5 A M2 25 S, W g S5 IR K RN 2F A 5
A % (Tsuchida et al., 2002; Pan et al.,2012) . | %

A VS AL T T PIOHERR I 4 P TR 2R B o [ R 1
Y RARH A (6.7%~10.0% ) , i B VE 44 50T b HIHE
BRI AR PR IR B v ER A B SRR e R R 55 (80%) , 5
TRIK B 5 [Q TR “ most-or-few” (19 B U AR X —Z, F il
PN IR IR L o PG TR AR e B8R 3 18 (>90.0% ) 5%
JEH K (<10.0%) , F5- YK UE B 97 12 b Jak G 11 3
I P A0 22 55 P (Wang et al., 2009 ; 2014 ; Augustinos
etal.,2011), HENR/ZRERESHE R EME
YER B IE O HEECIR A, [HI2 B X i He A 4 AT

AHE
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Table 2 Band information of endosymbionts in viviparous females of Myzus persicae collected on various host plants and in

different morphs collected on peach trees from Shaanxi Province on PCR-DGGE gels

Z i FEfRIR HeF 7R GenBan % 5% 5 HATHE L
Band Sample source Morph Accession no. Endosymbiont information
B-1  SEEEHE TCSH IHE R KM523325  SHEFAT RN [QTE FOO9 Bk 16S rRNA JF 81—
Cabbage in the laboratory Apterous viviparous female This sequence was the same with the reported
partial sequence of 16S rRNA gene in B.
aphidicola FO09 strain
B2 LREHE JCI I dcf KM523343 585 0F MR8S it 2 VD75 [CTH 16S rRNA JF 51 AH
Cabbage in the laboratory Apterous viviparous female BI14 98% The sequence of B-2 had 98% similarity
with the reported partial sequence of 16S rRNA
gene in S. symbiotica in A. pisum MR8 clone
B3 SEEH PRI KM523326 5 B-1 74158 4[]
Cabbage in the laboratory Apterous viviparous female The sequence of B-3 was the same as that of B-1
B-4  SEE JCH e F KM523327 5 B-1JF5IARBITE 99%
Cabbage in the laboratory Apterous viviparous female The sequence of B-4 had 99% similarity with B-1
B-5  SEEHWE PRk ) KM523328 5 B-1 /751 5¢ 4[]
Cabbage in the laboratory Apterous viviparous female The sequence of B-5 was the same as that of B-1
B-6  BPAMHIE JC 38 I A KM523329 5 B-1J¥315¢ @A)
Cabbage in the field Apterous viviparous female The sequence of B-6 was the same as that of B-1
B-9  SLEET JCH e &F KM523330 5 B-1JFFIARBIEE 95%
Eggplant in the laboratory Apterous viviparous female The sequence of B-9 had 95% similarity with B-1
B-10 SEE =T pnzEIN ) KM523331 5 B-1 75158 A [H
Eggplant in the laboratory Apterous viviparous female The sequence of B-10 was the same as that of B-1
B-12 SCH T TCH e KM523332 5 B-1J¥815¢ @A
Eggplant in the laboratory Apterous viviparous female The sequence of B-12 was the same as that of B-1
B-13  SCH T TG HICHfE AF KM523333 5 B-1 ¢4 5¢ A1)
Eggplant in the laboratory Apterous viviparous female The sequence of B-13 was the same as that of B-1
B-14 ST pn k) KM523334 5 B-1 /74158 4 A1)
Eggplant in the laboratory Apterous viviparous female The sequence of B-14 was the same as that of B-1
F-3  Siea A5 HICHE B KM523335 5 B-1/5815¢ &A1
Cabbage in the laboratory Alate viviparous female The sequence of F-3 was the same as that of B-1
F-4  SiRa A7 AT KM523336 5 B-1J7515¢ 42 4[]
Cabbage in the laboratory Alate viviparous female The sequence of F-4 was the same as that of B-1
F-6  SEEHEK A SR I KM523337 5 B-1)3515¢ @[]
Cabbage in the laboratory Alate viviparous female The sequence of F-6 was the same as that of B-1
F-11  BPAMm ik KM523338 5 B-1 )7 5IAR I 99%
Peach tree in the field Fundatrices The sequence of F-11 had 99% similarity with B-1
F-14  BPAMIR ik KM523339 5 B-1 75158 4 [H
Peach tree in the field Fundatrices The sequence of F-14 was the same as that of B-1
F-15  BFAMIm TRE KM523340 5 B-1J7515¢ 2 AH[H
Peach tree in the field Fundatrices The sequence of F-15 was the same as that of B-1
F-16  BFAMJeA TRk KM523341 5 B-1/F5IHI I 99%
Peach tree in the field Fundatrices The sequence of F-16 had 99% similarity with B-1
F-17  BFAMJem TRk KM523342 5 B-1 ¢4 5¢ 2 A1)
Peach tree in the field Fundatrices The sequence of F-17 was the same as that of B-1
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MG _E A [] e AR B 4 P o A A g 1) SRR e %
Y ELA B 25 55 (04 T M A % A M R e i
P ARSI B A B (E R A B ER Y T R 7
EAT IO A B G R[] s R e v G TR RIS AT
TR AT IR R B 5 LT, {H 2 IR A A B L Ik
AESEAR TR o AN (R TR A 0T P (A g AN
[m], A [A] AUk e 1) 2B 3 O [R), AR 2= AR
], Ak B A A B DR R A AR
RUFNE FF OREL AR AR AR A/ R, FEAS TR A9
PEBEETR W B 5 e R R AR v RE Tl S
ARG LB A A T Bl L 22 B R A A
WA (b s ,2014) . AP RAE IV E R EKRE
TEAHHFE A B E SR AHE G A, An R d A
FAAF, MR R A= He A B A s BRI T e 1212
T 2% (Oliver et al., 2008 ; Ferrari & Vavre, 2011 ;45 X
B4, 2014) o PR AT P BT F AN [) 357 24 ) Bk i
K H H R L, st AL A e S e AE ORI A5 1E 2
IR Toyk s, or Ll i AR iR G 15 S At A
PRBGLIR S — BBk , IEFIE AR W BUAR P 1Y
AT WA BY 6 B b AR B AR TR e AR RN
TS R A A

Pan et al. (2012)#F78 RH] , 44 R (R AL
PRI FIIREE R 2 (37 A B ERA7 &) BEAS AR IR
A A TR A ELARRE D PR B KOTAL 5 1 4813 S Xt
EHAXE S . A0 & B A B A
BRI SRS M A AR P R A e A TR A SR A
G2 W7 N [ 17 1A 21 8/ A 8 2 o N A R Sy NP N
It BRI B EEAT B, it — D e DAL TR Xk
U YR A e AR TRER AR X B2 i), B R OB 7
B, i — 2 3 E R SR SRR AR [R], Bk
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