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Research on the PCR and Nested-PCR Detection of Citrus Huanglongbing
Pathogen
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Abstract: The experiment was conducted with five species of citrus Huanglongbing material. On the
base of the bioassay, we used PCR and Nested-PCR were used to detect precisely. The special DNA fragment
was cloned and sequenced. The results showed that; both of these two PCR methods can detect the material
with no obvious symptom. However the Nested-PCR was better: It could detect the Catharanthus roseas and
Citrus reticulata Blanco just within one or two months afier the inoculation; but when PCR was used, the
pathogen could be detected over two months after inoculation. The lowest concentration of DNA that can be de-
tected by Nested-PCR was lower than fg, yet PCR is only pg. The sensitivity of Nested-PCR is nearly ten thou-
sand times higher than that of PCR.
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RPIR TN AR, RAIBT o A 47 2 S 0 R 42 (3L B S SR A I v,

VISR B HHRIAIT 2348 AR M Bk Be SR B 5 0 7 R B 8 I 3 PRI 1 S MG S R 25 s o B
P, BRI DR, QO ORI . @+ K. OB R, MRS RERER N E AR
Y RAEIE (Catharanthus roseas) NEFHARE, DUEEE BRG LK R 0 B 0t BB, T 7F I
BEEEMKAEL, ZHFEEARE RN, LIFT S5 ok ook (08 R 44 54 DNA Sy B He
B, DM@ RIHRRAEY) L DNA S BHME I . i 5 DNA 3R BT Fis B 9 CTAB #:) . PCR & Nes-
ted-PCR +}| WIS S FTRI B MHBk R 16StDNA, S5 %Y | L4304 igit, i Liss
LAY TARLEARRSAIA A G, PCR ZFIHE PTC-100, M) Research INC PCR i | #4F, 25 pL
RFEPET 2.5 uL 10 x PCR Buffer, 150 pmol/L dNTP, Taq 0.6 U, 5 ng $2HLA9 5% DNA,. Fxi2|4
¥ 730.4 pmol/L, PCR 5|4 (R Nested-PCR #MIF|4) ;: P1 5-TGAATTCTTCGAGGTTGGTGAG-3", P2
5-AGAATTCGACTTAATCCCCACCT-3’; Nested-PCR 51 4): P3 5’-GCGTTCATGTAGAAGTTGTG-3,
P4 5°-CCTACAGGTGGCTGACTCAT-3", PCR (HJl Nested-PCR 45 1 #47°3%) KR BJFE N, 94°C 3 min,
94%C 30 s, 53C 30 s, 72°C | min, 30 PMEF, TS 1 K 72CEHEH 10 min, Nested-PCR B2RP R
J#20 94%C 3 min, 94°C 30 s, 55°C 1 min, 72°C 1 min, 35 MER, £ 72°CHEM 10 min, BAY R
RIEREAL 3 IR, H I Bt B A o o o B P ket B
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IR R T RS H B DNA R BES35 bp (B 1) . BFRbA R G0 B 81k . BRECREIR, 1A
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1 HEHiRs ) PCR & T
M. 100 bp DNA Marker; 1. BTPEGHIE; 2. FIPENI B
3. PR, 4. T 5. A
6. HEHIRE; 7. RERE,
Fig. 1 Detection of field material by PCR
M. 100 bp DNA Marker; 1. Positive control; 2. Negtive control;
3. Luogangtiancheng; 4. Hongjiangcheng; 5. Shiyucju;

6. Anlincheng; 7. Penggan.

2 HmEEEER 1A AR E L Nested-PCR #£31
M. DNA Marker; 1. FHHEXIE; 2. FIMERSHR, 3. dEdbaric
BERRG 4. R PR TG 5. BRI
MTHE 6. RN PR TR .
Fig. 2 Detection of Catharanthus roseas one month after
inoculation by Nested-PCR

1. Positive control; 2. Negtive control; 3. Succus of Hongjiangcheng

leaves; 4. Suceus of Shiyueju leaves; 5. Succus of

Anliucheng leaves; 6. Succus of Penggan leaves.
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2.4 Nested-PCR #&iljzt R

X B P IR IS 40 d Ze A 4 AR B AR LR R R R 1 N R A
A7 KALEAER R PCR (2R EHEAT T Nested-PCR A, 338 T H55 [159 DNA J7 2 400 bp, A%
HRE?2, B3, KRELEHTHREEER 1 A A %A Nested-PCR 0l BN IRTFTE ;. A4 NEY
REAH IR 4% F0 5 40 d Nested-PCR AT B IR AOAAE s % ML PCR ELEIM A UG 7 RERIN 3w I

e (E4).

400bp

B3 HER 0 dH 4D RMAE LR Nested-PCR il
M. DNA Marker; 1. BHYEXSEE; 2. BIEXTER; 3. 40VTH;
4. WEHREES 5. 1AM 6. M.

Fig. 3 Detection of 4 kinds of Citrus Huanglongbing material
40 days after inoculation by Nested-PCR
1. Positive control; 2. Negtive control; 3. Hongjiangcheng;

4. Anliucheng; 5. Shiyueju; 6. Penggan.

2.5 PCR =Ry 5EEMF SIS

PCR 3415 B Ay k¢ = B B9 1 BL 535 bp, &
PCR Fragment Recovery Kit [liit&fifk,, 5 pMDI18-T
Vector I GHAL E. Coli IM109 B2 A4,
L PRERE, PR AEEIETER. & PCR
YERBEHE TR, PR ERE YR R A H Y
DNA FEZ535bp (HS5),

FRRAG R E A Fbr, h B 1A L
BEARSFHR AT HITFINE, 4 GeneBank
BLAST#%, 5 &R & Jo s s Ji DNA
FEFIEI R A 99. 9% , HiF B JiT 57 FE B9 DNA J7
BUORARE E aii [R RY DNA Fea (1 6) .

GAAT
TTGTAAAGAA
AGTAGAGTTA
TATTATTGCT
TAGTTTCTCG

AATTGGACAG
AAGGGTATTC

TCTTCGAGGT
TGTCGATGAA
GCATACAAGC
TTTGTGTTTG
TATAGTTAAG
GCTGGTATTC
CCATCCCAAC

GAAAAATCTC
AAGTTGAGAA
TTTTATATAG
TTGCAGATAG
CCATTATGGC
TACTGTGACT

TGGTGAGCGG  GTTTGTGTCT
GCGTTCATGT
GATCGTATGA
TAGGTTGGTT
AGTCGGGTTC
GTTTTGTAAG
TGTTATAAAG

bp

800
700
600
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400
300

B4 AEETEYHEHEMRSTRMHAN PCR R
Nested-PCR #& &5 R
1 PR 20 FAMERTAR; 3. 40 d Nested-PCR; 4. 40 d PCR;
5. 50 d Nested-PCR; 6. 50 d PCR; 7. 60 d Nested-PCR;
8. 60 d PCR; 9. 70 d Nested-PCR; 10. 70 d PCR,
Fig. 4 Detection of Penggan different stage after inoculation
by PCR and Nested-PCR
1. Positive control; 2. Negtive control; 3. Nested-PCR 40 days; 4. PCR
40 days; 5. Nested-PCR 50 days; 6. PCR 50 days; 7. Nested-PCR 60
days; 8. PCR 60 days; 9. Nested-PCR 70 days; 10. PCR 70 days.

5 R DNARESS bpEEPCRERE

M. 100 bp DNA Ladder Marker; 1. PFHPENT B,
2. BAPEXHR, 3 ~5. EBUE PCR 4,
Fig. 5 PCR Detection of cloned DNA fragment
M. 100 bp DNA Ladder Marker; 1. Positive conirol; 2. Negtive

control; 3 —5. Recombination plasmid PCR product.

CTGATGGTCC
AGAAGTTGTG
TATTTTGATT
GTTTTTTAGA
TGCAAAGCCT
GCGTTTAATG
ATAAGTCTTT

GTTTGCTTCT
ATTTTTGGTC
TCGGTCATGA
AAGGCTAGGG
TCGCCGCCGE
CGGCAACTGA
TACTTTTACG

TTTAATGGTA
GTGTCACACC
GTGGGCGTAT
ATGGCTAAAG
TTGGTCCTGC
GGGTATGGAA
ATGAGTCAGC

CACCTGTAAG CTTTTTTCTT AAAAAAGAGG TGGGGATTAAGT CGGGATCT

B 6 455 DNA B 535 bp OBREFTI (RILE S M5 HFF)

Fig. 6 The sequence of the special DNA fragment { Sequence of primers used for PCR amplification are underlined)
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. DNA 23 Ji % 10 ng/ul, 35 f PCR b
R L ARRII 10T SRR, HY T pg MR
i Nested-PCR A[#6:3 tH 10 * &5 %, LT fg 3
B (A7), e

RIS EiF, H B N M SRR 0= S e >
TE, RFA PCR AR BEATH 1 10 1% 218 51 T 4 7= M7 Nested-PCR THM DNA R
o ADERR L, SRR A AN, HEHR T W N ke 1 1072 10703 I
PCR H AR BATRIE KM ET, M8 (5T pe B N A T
) WA LLE L PCR A AT GRS IS 3k, Ak Fig. 7 Detectible DNA c,oncentration of Nested-PCR
WA R 1 A LA KA R M. DNA Marker; 1. 10°; 2. 107! 3. 1077
IRHEIT 40 d ZE4T 10 S AN R IR 32 SRR 0TS W0 610 T 10

S FEEEATL PCR TN, 25Kl i DNA. bA0Ts 90T

BT 1 Nested-PCR HEFT T HE— s Ko, S5 UMD th T 45 S F1 B0 AR, S B A
TEAERRREAIATAL PCR 0. IR REIL 0.3 g i Bkeh S0 2 DNA 259K TS 15 AT T B8 EE R,
HHL PCR [LABRIUTIR R 10 4%, 4124F 1.0 pg; Nested-PCR KM SIFHE 107, AH4F 0.1 fg,
X R Nested-PCR H AR TER N R 40 s T% #L PCR,
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