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Comparison of CTAB and PVP-Potassium SDS methods using the spike test in nucleic acid extraction methods.
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Abstract: Total nucleic acid (TNA) extraction plays a vital role in molecular biology as the primary step for many

downstream applications. However, the isolation of high-quality TNA from certain plant tissues is often difficult

because they are rich in polysaccharides and polyphenols. These substances have an adverse effect on (RT-) PCR

efficiency. Here we tried to compare two TNA extraction protocols for post-entry quarantine tests that effectively purify

high-quality TNA from plant tissues rich in polysaccharides and polyphenolic compounds, such as fruit trees. The
PVP-potassium SDS and CTAB methods were quantitatively compared using real-time RT-PCR assay, by spiking the
positive controls into the PCR mixtures or plant samples. As a result, it was suggested that the PVP-potassium SDS

method contains more reaction inhibitors than the CTAB method in all 10 plant species used in this study, especially in

Fragaria virginiana, Prunus avium, Pyrus communis and Rubus idaeus. Thus, it was recommended that the CTAB

method is used for post-entry quarantine testing.
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Voinnet, 2013), DNA & L L TALE RS TTH Y. flig=e
AR S S5 &R 28IER 124 (Brooks, 1998; Tan

and Yiap, 2009) . #®72%. reverse transcription (RT-)
polymerase chain reaction (PCR) 1Z38) 252 72
Wi AEPRE R OIS U ) b i 2 # e 5 A
CENFEETH DD, FREEFERA IS B W I — oY % Bk
&, L72BIRANNE DS S T v,

BRI ChETELoFEIRESNTEY, 20X
BEEDDLEZORIBZENLV, BIZITEET =/ -
Ly oY UiEMAAS DY AGPC (acid guanidinium
thiocyanate-phenol-chloroform extraction) i (Chomczynski
and Sacchi, 1987) & < 2 S MW A S OBEHMEBICH VWS R
THBY, EETRIEMERM LR THh LIV I A VT
L v (Padhye et al., 1997) R A ¥ — X%k (Berensmeier,
2006) DAKDLEE o TVD, INSDOTFEIFHMAVIBIEE N
ATEBILF Yy PELTHREBELTWDE3DLS W, LiL,
INHOF Y FELTHRBENTV L IR E LT
HAGAE <\ ZamOBAREZ D BEERRERAIIEAmE vz
%o E ORI ;PR O BRI Y AT TR BRI L & — 1
WZAT) 720121, ZfiTH Y ofeil ek - B2 i

R )3 326 7T A U 2 98 S



20 L7/ R T B

617

F. R BER CTHWT WA FEE HIE0DH 5 FH:Th
BT EDRDOEND, MPBHEFTOMAMAICBNTIE A Y Y
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it F T -80C THRE L7z

Table 1. Information of plants and collection sites used in this

study.
Scientific names Cultivar names Collection sites
Citrus sp. Rusk Citrange Petioles
Fragaria virginiana UC-10 Petioles and stems
Ipomoea setosa - Petioles
Malus sieboldii MO65 Petioles
Prunus avium Bing Petioles
Prunus persica Elberta Petioles and main veins of leaves
Pyrus communis Beurre Hardy  Petioles
Ribes nigrum Baldwin Petioles
Rubus idaeus Indian Summer Petioles
Vaccinium virgatum  Tifblue Petioles and main veins of leaves
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Fig. 1. Standard curves plotted based on cycle threshold (Ct)
values obtained from a twofold GPGV positive control
dilution series used for real-time RT-PCR assays. The
linear relationship between Ct values and log GPGV
positive controls was established with regression
coefficients (R?) exceeding 0.99, and the efficiency (E)
was calculated at 102.9%.
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Table 2. Average of total nucleic acids concentration and A260/A280 and A260/A230 for CTAB method and K-SDS extracts from

plant materials.
Plant Nucleic acid extraction method TNA (ng/u)* A260/A280 A260/A230
Citrus sp. CTAB 35494139 2.08 +0.00 2.29+0.03
PVP- Potassium SDS 316.6 £5.2 2.09+0.01 2.30+£0.03
Fragaria virginiana CTAB 122.5+2.6 2.10+0.01 2.06 £0.02
PVP- Potassium SDS 164.4+£54 2.03+0.01 1.42 £0.06
Ipomoea setosa CTAB 56.2+2.6 2.15+0.02 2.19+0.07
PVP- Potassium SDS 44.1+0.9 2.14+0.02 1.98 +£0.04
Malus sieboldii CTAB 175.2+4.9 2.05+0.01 1.88 +£0.02
PVP- Potassium SDS 182.0£4.7 2.04 +0.00 1.63 £0.01
Prunus avium CTAB 231.8+11.7 2.14+0.01 1.73 £0.06
PVP- Potassium SDS 219.8+9.5 2.02+0.03 1.23+£0.04
Prunus persica CTAB 279.2+8.6 2.17+£0.01 2.01+0.07
PVP- Potassium SDS 3373+114 2.15+0.00 2.17+0.02
Pyrus communis CTAB 232.1+£6.3 2.08 £0.01 1.50 £ 0.02
PVP- Potassium SDS 238.5+9.6 1.74 £0.03 0.74 £0.04
Ribes nigrum CTAB 123.8+3.7 2.06+0.01 1.81+£0.03
PVP- Potassium SDS 184.8+7.8 1.89 £0.02 0.95+£0.03
Rubus idaeus CTAB 118.9+3.9 1.97+0.01 1.76 £ 0.06
PVP- Potassium SDS 155.7+3.3 1.98 £0.01 1.64+0.05
Vaccinium virgatum CTAB 158.0+£5.6 2.02+0.01 2.24+0.02
PVP- Potassium SDS 129.0 +10.6 1.82£0.02 1.14+£0.04

a Total nucleic acid concentration
b average + standard error

Table 3. Comparison of increase of Ct value for spiked positive control by each extraction method.

ACt" (average =+ standard error)

Plant Nucleic acid extraction method - —
Undiluted 5-fold dilution
Citrus sp. CTAB 1.71+0.13 0.93 +£0.04
PVP- Potassium SDS 1.71 £ 0.09 0.76 = 0.06
Fragaria virginiana CTAB 2.01£0.55 1.35+0.41
PVP- Potassium SDS 5.65+0.37 1.93 +£0.08
Ipomoea setosa CTAB 0.52+0.11 0.12+0.04
PVP- Potassium SDS 0.71 £0.02 0.00£0.05
Malus sieboldii CTAB 1.05+0.11 0.33+£0.07
PVP- Potassium SDS 1.56 £0.10 0.49+0.03
Prunus avium CTAB 1.27+0.10 0.52+0.13
PVP- Potassium SDS 1.97£0.11 0.73+£0.13
Prunus persica CTAB 1.72£0.10 0.75+0.06
PVP- Potassium SDS 1.54£0.08 0.83 £0.05
Pyrus communis CTAB 1.75+0.12 0.80 +0.12
PVP- Potassium SDS 1.53+0.10 0.59+0.04
Ribes nigrum CTAB 1.25+0.06 0.60 £0.07
PVP- Potassium SDS 1.48 +£0.06 0.56 £0.06
Rubus idaeus CTAB 1.67 +£0.06 0.63 +0.08
PVP- Potassium SDS 3.23+0.77 1.35+0.13
Vaccinium virgatum CTAB 1.44+0.10 0.54 £0.08
PVP- Potassium SDS 1.19£0.07 0.65+0.06

a ACt =""Ct value of test group with added positive control and TNA of healthy plant"" - ""Ct value of test group with added positive control and
sterilized distilled water"". The closer ” Ct is to 0, the less RT-qPCR inhibition.
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Table 4. Comparison of Ct value for TNA extracted from plant material spiked with positive control by each extraction method.

Plant Nucleic acid extraction method

Ct*(average + standard error)

Undiluted 5-fold dilution
Citrus sp. CTAB 28.72+0.11 30.06 +0.13
PVP- Potassium SDS 28.63 +£0.08 29.96 +£0.13
Fragaria virginiana CTAB 30.51 +0.21 29.97+0.15
PVP- Potassium SDS Not detected (35.48 + ()Agg)b 31.86+0.17
Ipomoea setosa CTAB 28.02+£0.05 29.75 £0.21
PVP- Potassium SDS 28.11 +0.09 29.38£0.15
Malus sieboldii CTAB 28.55+0.11 29.82+0.14
PVP- Potassium SDS 28.46 +0.05 29.59 +0.07
Prunus avium CTAB 28.98 £0.10 30.03 £0.12
PVP- Potassium SDS 32.47+0.46 32.20+0.57
Prunus persica CTAB 28.73 £0.04 29.95+0.10
PVP- Potassium SDS 28.74 £ 0.09 29.69 +0.14
Pyrus communis CTAB 29.09 £0.10 30.36+0.14
PVP- Potassium SDS 32.92+0.27 32.34+0.44
Ribes nigrum CTAB 28.53+£0.05 30.22+£0.21
PVP- Potassium SDS 28.62 = 0.06 29.73 +£0.13
Rubus idaeus CTAB 29.24+0.16 30.04 +0.09
PVP- Potassium SDS Not detected Not detected (33.97 + 1.47)°
Vaccinium virgatum CTAB 29.65 £ 0.06 30.76 £0.10
PVP- Potassium SDS 30.47+0.26 30.44+0.13

a Ct value when Threshold Lines are 0.2
b Not detected in 1 replicate of 1 sample
¢ Not detected in all samples
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