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Establishment of multiplex PCR detection system for symbiotic bacteria of aphids

LI Tong® ., JIANG Yueli*, LIAN Hongmei, WU Yuging” ., MIAO Jin, GONG Zhongjun, DUAN Yun
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Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)

Abstract Aphids harbor many bacterial symbionts. Although conventional PCR is universally used in the detec-
tion of aphid bacterial symbionts, however, it is a time-consuming way when multiple aphid bacterial symbionts
should be detected in the same sample. Previous researches revealed that the multiplex PCR had high efficiency in
the multiple bacteria detections. Wolbachia , Arsenophonus and Regiella insecticola are the three universal bacte-
rial symbionts in aphids. In this study, we employ three protein coding genes, wsp, yaeT and gltA, as targets to
design the multiplex PCR primers and establish an optimized detection system. The results showed that the multi-
plex PCR system established in this study had high amplification specificity and accuracy in the detection of the
three aphid bacterial symbionts. Morcover, the minimum detection concentration of symbiotic bacteria was 10*
copies/L, lower than that of that in the total DNA of the first instar aphid, 10° copies/¢L, indicating that the
multiplex PCR system also had the high sensitivity in the bacterial symbionts detection, which will fully meet the
requirements in the detection of aphid bacterial symbionts.
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Table 1 Primers for the detections of three aphid universal bacterial symbionts

A T 2 K G/ B2 S 51¥F51 (53" PR/ bp
Bacterial symbiont Primer name Primer sequence Product
IR E TR Wolbachia pipientis Wol-FC k{5 %)) ATAGCTGGTGGTGGTGCATT 435
Wol-RCF #7514 TGCACCAACAGTGCTGTAAAC
FNETE B AL AT Arsenophonus Ars-FCEI#5 19D AGCGCTATTTTCAACGGGTA 294
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Reg-RCF U759

CCACGAAAAAGATGCCAAAT
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1~63KiE A B HIPCR; 7~8YkiE A £ EPCR; 10~134 L EPCRY W RBUERM. 1+ 3+ 5. 754 EH0.2 pmol /L, 2+ 4+ 6+ 854
R BE40.4 pmol/L; 10~134 I BGIE A& FORLBAR 4> 312102 103, 104 105 #% 1 /uL. M: DL1000 Marker, M\_EZI T f Be R /MK IR A

1000~ 700+ 500 400~ 300~ 200, 100 bp

Lane 1-6 shows the conventional PCR amplifications; lane 7-8 shows multiplex PCR amplifications; lane 10-13 shows the sensitivity tests
of multiplex PCR systems. The primer concentrations used in the amplifications of lane 1, 3, 5, and 7 are 0.2 umol/L. The primer
concentrations used in the amplifications of lane 2, 4, 6, and 8 are 0.4 umol/L. The templates for the amplifications of lane 10-13 are the mixed
plasmids of 10, 10%, 10%, and 10° copies/pL. M: DL1000 Marker, contains fragments of 1 000, 700, 500, 400, 300, 200, and 100 bp

1 PCRIIBHER
Fig. 1 The PCR amplification results

1o BAURR R IR /R B B FR B PR R A i W PR SADNA; 20 BRI A
JBIL AR R RA A WA EDNA; 3: BUfsjulr  URIL AT R 22 K8
WFHYEDNA; 4: SRR AR ) 22 KA BF A DNA; 5: BB JTORE FEE XS
M. M: DL 1000 Marker, )\ EZI T F BeRAMEIR A: 1 000~ 700+ 500+
400~ 300~ 200~ 100 bp

Lane 1: The amplification in the total DNA of Rhopalosiphum padi single
infected by Wolbachia pipientis; Lane 2: The amplification in the total DNA
of Rhopalosiphum padi single infected by Arsenophonus; Lane 3: The
amplification in the total DNA of Sitobion miscanthi single infected by
Regiella insecticola; Lane 4: The amplification in the total DNA of Sitobion
miscanthi uninfected by bacterial symbionts; Lane 5: The amplification in
the mixed plasmids. M: DL 1000 Marker, containing fragments of 1 000,
700, 500, 400, 300, 200, and 100 bp

B2 ZEPCREFHFERPHIGER
Fig. 2 Multiplex PCR amplifications in the
total aphid DNA samples
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