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Detection of Citrus Viroids by CF-11 Nucleic Acid Extraction Method
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Abstract

Cachexia (Citrus cachexia viroid, CCaVd) and exocortis (Citrus exocortis viroid, CEVd) are the most important citrus viroid diseases
in the world. Detection of the viroids through the common serological methods is not feasible and the current methods are time consuming
and costly with some limitation. Purification and accurate detection of the viroids was studied by column chromatography with CF-11
cellulose powder in presence of ethanol (common method for viruses’ dsRNA detection) in comparison to the conventional methods. During
2010-2012, sampling was done from twigs of 22 Mandarin and 15 orange trees have symptoms of cachexia and exocortis, respectively, in
East Mazandaran. Leaf samples were ground and mixed with extraction buffer. Purification carried out in CF-11 column and viroid
molecules extracted with ethanol and precipitated by adding sodium acetate. The nucleic acid extracts were analyzed by 1% agarose gel
electrophoresis and specific bands of the two viroids with molecular sizes of 7000-7800bp (circular form) and 300-400bp (linear form) were
detected in warm and all months, respectively. The dsSRNA nature of the bands was confirmed by nuclease treatment (DNasel and RNaseA)
and 2M LiCl extraction methods. Viroid entity of the each nucleic acid sample was recognized by RT-PCR method using specific primers of
cachexia and exocortis viroids. 500 orange and 300 mandarin seedlings were tested in healthy citrus seedling production program.As regards
of advantages of this method (repeatability, reliability, saving time and price) and confirmation by RT-PCR, the method is recommended for
viroid detection in healthy citrus seedling production programs.
Key words: Cachexia, citrus viroids, CF-11 column chromatography, Exocortis, RT-PCR.
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Fig. 2. Nucleic acid samples extracted from citrus leaves by
CF-11 column; H: Healthy nucelar orange seedling, a,b: Samples of
citrus trees with cachexia symptoms from Babol and Ghaeshahr, c,d:
Samples of citrustrees with exocortis symptoms from Babol and
Ghaemshahr, e: Positive control of exocortis, f,g: Positive control of
psorosis, L: GeneRuler™ DNA Ladder Mixs SM0331 (Fermentas,
Life Sciences, Germany).
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Fig. 1. Nucleic acid samples extracted from citrus leaves by CF-
11 column; a,b: Healthy nucelar orange seedlings, c: Positive control
of exocortis, d,e: Samples of citrus trees with exocortis symptoms
from Sari and Babol, respectively, f: Positive control of cachexia,
g,h: Samples of citrus trees with cachexia symptoms from Sari and
Babol, respectively, L: GeneRuler™ DNA Ladder Mix;SMO0331
(Fermentas, Life Sciences, Germany).
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Fig. 4. Agarose gel electrophoresis of purified NA samples by
CF-11 columnafter enzyme treatment; a: Total NA of healthy
seedling before extraction by CF-11, b & d: DNasel treatment of
purified NAs from cachexia infected trees, ¢: DNasel treatment of
purified NA from Exocortis infected tree, e & g: RNaseA treatment
of purified NAs from cachexia infected trees, f: RNaseA treatment of
purified NA from Exocortis infected tree, h: RNaseA+NaCl
treatment of purified NA from cachexia infected tree, i:
RNaseA+NaCl treatment of purified NA from healthy seedling, j:
RNaseA+NaCl treatment of purified NA from Exocortis infected
tree, L: GeneRuler™ DNA Ladder Mix,M0331 (Fermentas, Life
Sciences, Germany).
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Fig. 3. Nucleic acid samples extracted from citrus leaves by CF-
11column; a: Loading buffer, b,c,d,e: IR.n1 to IR.n4 Citrus tristeza
virus (CTV) isolates from research center screen house, f,g: Healthy
nucelar orange seedling samples, h: Sample of CTV infected tree
from Sari, L: Lambda DNA/EcoR I DNA marker (Bioneer, Korea).
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Fig. 5. RT-PCR products electrophoresis of purified NA
samples with CF-11column (after amplification with Exocortis and
Cachexia primers) on agarose gel; a: Purified NA of healthy
samplewith specific primer of CCaVd; b, c, e: Purified NAs of
Exocortis infected samples with specific primer of CEVd; d: Purified
NA of healthy sample with specific primer of CEVd; g, i, k: Purified
NAs of cachexia infected samples with specific primer of CCaVd; f
& h: Purified NAs of cachexia infected samples with specific primer
of CEVd; j & 1: Purified NAs of Exocortis infected samples with
specific primer of CCaVd; m: GeneRuler™ DNA Ladder Mixy
SMO0331 (Fermentas, Life Sciences, Germany).
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