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Comparison of detection sensitivity of different primer pairs
for citrus huanglongbing pathogen
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Abstract: A comparison of the detection sensitivity of five primer pairs (fOI1/r012¢, fO12/123S1, fA2/
r]5, Py /1Py, 1P,/ 1P, ) for citrus huanglongbing pathogen was carried out using simple PCR, semi-
nested PCR and nested PCR. The result showed that different primer pairs had distinct detection sensitiv-
ity. The most sensitive primer pair {P,,/1P,,, was nearly thousand times more sensitive than primer pair
fOI12/123S1, from the highest to the lowest were P, /1P, > P/ 1Py, > fA2/1]5 > fOI1/1012¢ > fO12/
r23S1. The sensitivity of semi-nested PCR and nested PCR were much higher than that of simple PCR,
which can detect out the utmost concentration of 10 " ng/uL, and there’s no obvious difference between
each other. Therefore, it is important to choose sensitive primer pairs which amplify much smaller target
fragment for the detection of citrus huanglonghing pathogen. Especially when citrus huanglongbing patho-
gen is extremely low in the samples, it is essential to choose much more sensitive primes in order to avoid
false negative.
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Table 1 Primer sets used for the detection of HLB pathogen

BiL7] Bit/)s2]l PR B( bp ) L LK 2R X 1)
Primer Sequence of primer pair Amplicon Position Genomic region
fOI1/r012¢ 5"-GCGCGTATGCAATACGAGCGGCA-3’ 1160 39 ~61 16S rDNA™"
5'-GCGTCGCGACTTCGCAACCCAT-3’ 1183 ~ 1204
fO12/12381 5'-ATGGGTTGCGAAGTCGCGAGGC-3’ 912 1204 ~ 1183 16S/23S rDNA"
5'-CGCCCTTCTCTCGCGCTTGA-3' 869 ~892
fA2/1)5 5'-TATAAAGGTTGACCTTTCGAGTTT-3’ 703 1547 ~ 1571 B-operon"”!
5'-ACAAAAGCAGAAATAGCACGAACAA-3’ 36 ~61
fPys /1Py 5'"-TGAATTCTTCGAGGTTGGTGAGC-3"* 535 551 ~573 16S rDNAL"
5'-AGAATTCGACTTAATCCCCACCT-3"* 134 ~ 153
fP50/ 1P 5'-GAGTTCATGTAGAAGTTGTG-3' 400 514 ~533 16S rDNA™
5'-CCTACAGGTGGCTGACTCAT-3""

T a: SFCRIE L PCR AMUE 45 b 838 PCR AMEI4H); ¢ 282 PCR 514, Note: a: Outer primer for nested PCR and semi-

nested PCR; b: inner primer for nested PCR; ¢: inner primer for semi-nested PCR.
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1.4 PCR . semi-nested PCR and nested PCR #&ill

PCR ¥ 341K % (25 pL) T4 WK IR A 10 x
Buffer 2. 5 L, dNTPs 200 pwmol/L, [FJ5 51 #) 0. 4
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U, #EH2 DNA 1.0 L, KB X GE K ML BARFL 25 ul,
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Fig. 1 Detection results of Hongjiang sweet orange and Ponkan with primer sets fOI1/1012¢,
f012/123S1, {P., /1Py, , fA2/1]5 and {P,, /1P,

£ :M. 100 bp DNA ladder marker (ToYoBo) ; 1. ZLVIAE ; 2. Mt 3. ZLV0A%; 4. REAE; 5. 20708 6. MMt 7. 20704 8. Alilf; 9. 407L
# ; 10. fliAHf, Note: M. 100 bp DNA ladder marker (ToYoBo) ; 1. Hongjiang sweet orange; 2. Ponkan; 3. Hongjiang sweet orange; 4. Ponkan; 5.

Hongjiang sweet orange; 6. Ponkan; 7. Hongjiang sweet orange; 8. Ponkan; 9. Hongjiang sweet orange; 10. Ponkan.
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Fig.2 Sensitivity comparison of 5 different primer sets {P /1P, (A) ,{Ps,/tPy (B),

fA2/1J5 (C),fOI1/t0R2¢ (D) ,fO12/123S1 (E)

AP, /1P,y 5 B. P /1P s C.fA2/1]5; D. fOl1/10Rc; E. f012/123S1, M. 100 bp DNA ladder markerVI(A, C, D, E, D015-2, 54/ ;
B,100 bp DNA ladder IV, 24 T.) ;1; 10 ng/pl; 2: 1.0 ng/pl; 3; 107" ng/pl; 4: 10 ° ng/pl; 5: 107 ng/pl; 6 10 ™ ng/pl; 7: 107’ ng/
pL, Note: A.f{P,, /1P, ; B. P, /1P, ; C.fA2/1]J5; D.fOI1/rO12¢; E. fO12/123S1. M. 100 bp DNA ladder markerVI (A, C, D, E, D015-2,
Dingguo; B,100 bp DNA ladder IV, Shenggong); 1: 10ng/pl; 2: 1.0 ng/ul; 3: 107" ng/ul; 4: 107> ng/pl; 5: 10 ng/pl; 6: 107 ng/
pL; 7: 107 ng/pl.
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B3 FHENX(A)FMENX(B)PCR &l R E
Fig.3 Sensitivity of semi-nested PCR (A) and nested PCR (B)

72 : M. 100 bp DNA ladder marker VIl (DO15-2, ##FE ) ; 1. FHEEXTRE; 2. BAMEXTRE; 3 ~ 11 MK YCH 10 ~10 77 ng/pL, Note: M. 100
bp DNA ladder marker VI (DO15-2, Dingguo) ; 1. Positive control ; 2. Negative control; 3 —11; Template DNA diluted from 10 ng/pL to 10 7 ng/plL.
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fA2/1)5 > fOI1/1012¢ > fO12/123S1 , HEXAE #E AT BT
3 T RS ) R S ARG ) SR A R R R S PR Y R I
P00/ 1Py « [Pss/1Pys FA2/1)5 3 S RETF E 5 fO12/
12381, B AT R P 2 %b ek 2 %A 5 [ AE
HEVUE, AR ks As . 53 40, AR 5T b & e 5K
PCR 5515 PCR (A0 R A5 8 &5 T8 B PCR, hy
HHLPCR AYIL 10* 4%, H & R BUEA Y, T
B G022 0], BT RGN E) 10 -7 ng/ WL, AH 24 TH FR K
S 3O BRI BAE & RN DL T f i e B
e H EE R HME,
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