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Appropriate Sampling Seasons, Locations and Nucleic Acid Extraction Methods for the Effective Detection
of Four Grapevine Viruses Tomoyuki Takahashi"” and Akinobu Maekawa Kobe Plant Protection Station, 703
Befu, Ikawadani-cho, Nishi-ku, Kobe 651-2115 Japan "Kansai Airport Sub-station, Kobe Plant Protection
Station

Abstract: Suitable sampling points of grapevines and the best season for detection of the four subject viruses
(GPGYV, GVD, GAMaV and GRBYV), which have recently become important factors for the post-entry quarantine
of grapevines in Japan, were investigated. Leaf samples were collected from the upper, middle and lower parts of
virus-infected grapevines grown in a greenhouse from May to October. Samples from branches were collected from
February to April. The concentrations of viruses were determined by relative quantification using real-time RT-PCR.
GPGYV, GVD and GAMaV had the highest viral values in dormant branches, but the values lowered depending on
the season and site. Suitable vine petiole positions and the best season for detection were for all petiole positions in
May for GPGV, middle and lower petioles in October for GVD, lower petioles in August for GAMaV, and lower
petioles from May to August for GRBV. Furthermore, appropriate total nucleic acid (TNA) extraction methods from
grapevines were compared between the CTAB and the PVP-potassium SDS methods. TNA extracted by the CTAB
method contained fewer reaction inhibitors, suggesting that this method is the most suitable. Utilization of these
results is expected to further improvement for the accuracy and efficiency of grapevine virus testing.
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BHIENHENTEY (Xiao ef al, 2018), WD LIASND T
FoOHARZ N L CRITERELE T ANV AEDENANOREADEES
NTC\w5b, H T grapevine Pinot gris virus (GPGV) 358 HFHE
%, grapevine virus D (GVD) [3#RIC L5 [T 9 )L d—
A7 RYEIR%  grapevine asteroid mosaic-associated virus (GAMaV)
XTI T Ly ZJEIR %, grapevine red blotch virus (GRBV) (33
WARBEZGISEI L. 7P ORNERMEICHEEL RITTLEE
Z 5N THY (Martelli, 2014, Osman et al., 2008, Yepes et al.,

2018), M EEELR T A IWVATH D,
KOE T, WP SASNE T Ry &0 R L
TIREERIE A 2 EM L, BEERICEELY RITTWHRMED

b BIHEEDRAZ KB TH VT 5o RUEHHHO MR HERE R

W U CEIROZLIEN L VAN Kb, T2, i AR—
ADROEND Z Lo, HARIGEE AR CTEHS L, BH
T@%i%@ti%&ot% ETHE SN TWVE, S5, K

RSN E720, %@&ﬁiﬁﬁ%‘ﬁ&?é GPGV,
GVD. GAMaV, GRBV (&, HEWEFEBEETZWIC L 21
HAFEICLVEES NI ANVATHD (Abou—Ghanern et al.,
1997, Giampetruzzi et al., 2012, Krenz et al., 2012, Sabanadzovic et
al, 2000) . FREERIZMET TO YAV A DEEELR YK
WTOT A NADFAFNZ DOV TIFHRDS 2V, &2 TRHAKLT
. MAERBEOS LML HNE LT, LAY A VA
D VRBEFEEE ST I BT 2 Z=H L OHLH D 7 A v A JEEE D%
ftx. )7 NV% A 4 REPCR (LLF, [RT-gPCR] L\ 9,) F

VLA B 2T 1 VG 220 S
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72130 7V ¥ 4 A PCR (LT, [qPCR] £\ 9,) DM ER
WZEWHIEST S 2 LT, @Rty T v SRR A B S
2z L7z,

X512, HWIZIEER) 72 ) — VRS EOE D% L
HEINTBY., INSOEBIEFIC L 0 iEEE L PCR KIS AFHE
ENDH T EDPHEENTWS (Demeke and Adams, 1992) , 14&
PE% B < 7zdI2id, MR 2 QRIS U Clt) e B EE il
FABRETLHILEDVEETHD, ZZTRFETIK, 7FYD
FER K ORIRA 2 & OB 815 % PVP- 1) 7 4 SDS i
F U CTAB DI #1475 2 £ T, 7 N OFRMEE M I B
V% Y e AR RO W T RS L7,

MHRUAEE

1. HEMKR ORI %

BMOKERE O (BMKEZ TS 2 Ml 964 5) %1%
TEALZZ4HEY A VA (GPGV, GVD, GAMaV J% U GRBV)
MR & U720 GRBV (X ssDNA 7 A )L A, ZDfly A v
AL sSRNA 7 A VA TH D TIH T AV ARRIZEGT B
FABEE L THY) 74 V=T RKRETFT-EAR L) GRS
720 BEARD—# % BREL L. BEHt o RT-PCR #: (Abou-Ghanem
et al., 1997, Al Rwahnih et al., 2013, Morelli et al., 2014, Xiao and
Meng 2016) % FIWVTo A WV AEGEZHERL (77— 7 IEFKR).
[{] R-PCRET 7 A WADEG L T w2 & 2R L 7o 4
TEIHICHAZEIAR L7, 2B, GRBV BRI XA
TIHEE L o770, HARZIHLARICE Y L7,

2. JMIADEMEE
2-1. R B B OVFRHR I

GPGV, GVD, GAMaV % U GRBV & AHAJEE DR 1V
Ak L7ze TANVABYST Ky Hi% 3%, MieE L %o
SE BB EI)TTARENTEIE L, 6 ~9 HOMMF i3z
M T CEB L 720 # 7 AMENOIRE T — 4 % Fig. 1 |[Z7R
L7z

202243 102 ~3F AL THRIREE AW D R L, WKL
7o RIREL D EIWTTH A 3 7> 5 BB 2 BRAL L 720 %2 8. GRBV 133§
LARCTHEE L7272 WiEOAETDE L UERAIEF IS -
22 Eh S ARIBROREHRIUIAT b e o 720 BHHIET R
Y ORI & RO FETLIFORZER L CEI & 2T
VW, —RITELTERELA, MES HICFEHEORMED 15
EHLO AR L. DAL EEE L7z, EHORE
PIZEZ LMD 13 E A, 1 ~4#EE T 6 ~9%E D
PrEE, 11~ 14 LUELED. 5. 8 A, 10 Hicznz
NOMEDS 1T ORML (Fig.2). #EMLHEE L L,

EREBOTE2 R, KEEZOWIL ., oL - - T
(ZAH 2§ 2 EBAL A & Z 2T OVEiT R & 2 2RI L
720 B 2RISR C 6 AR A, BRTE 512 4:8M
HELE (FE4LH). FECE - b TR S HHEE Y
FiHB A& PRI L 720

FRECL 72 308HE 50mg % 20ml &~ 4 7 05 2 — 7|2 0.6mm

AT YL AE—=X2MHE L HITAN, BERATE £ T -80C T

BFL7,
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Fig.2 Cultivation and sampling methods.

2-2. BilEhhim

EfES (2022) O CTAB iz, 7 ook A0E % 3 [\
L CaBEE (TNA) ZHIH L. SRZEK 50pl THER L 72,
NanoDrop ONE (Thermo Fisher Scientific Inc.) (2 & 1) L YGHEE %
WoE L. BRRIEEZ KOz FHHBRICE D, (RT-) gPCR [H
EINRZ SV EFREELIEETH S 2ng/ul T TTNA %
R ZR K THRRL ., BRI L7,
2-3. M7 74 = — 0t

GPGV, GVD & UF GAMaV O5E R 77 1 v — % k&t 4 %
D278 L 72 Polyprotein, Coat protein #8138 O #B/3Hi EFL Y % ¥
AL b= 22 22X PIE L. GenBank b IFIERCH 15
#H%E b & 12, GPGV |ZDW Tl Primer Express Software (Thermo
Fisher Scientific Inc.) %. GAMaV K " GVD IZDO W TIiZ 7 X
) ESAEY T EBiHRkE » ¥ — (NCBI) @ Primer-BLAST
(http://www.ncbi.nlm.nih.gov/tools/ primer-blast/index.cgi?LINK _
LOC=BlastHome) % H\WWC 7' J 4 ~—%i%El L7z (Table 1),
GRBV (DWW CIEBERD 7T 1 ¥ — (Setiono et al.,, 2018) % 3#
EL720 B, GVDIZZDT /) 20K EL 7/ 2 RNA 721F
THLY 77/ ARNA # G f e b,

RNA FIOWFER T » b a— )Lk LT, 7 FY Ok 4 2k
THRHEPZELTVE, 7))V T VT F3-1) VT
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Table 1. Primers used for real-time (RT-) PCR in this study.

Eff

Target Primer name Sequence of primers (5°-3”) Gene %) R’ References

GPGV GPGV4F23 CCTTCTTCTACAGGACCCCAACA Polyprotein 96.0 0.993  This study
GPGV89R23 CCTCTGTGATGGCGCATATATTC Polyprotein This study

GVD GVDI182F GCAGGCATGCGAACCATT CP® 98.0 0.999  This study
GVD247R AGCCCCATCTCAGCCATCTT CP This study

GAMaV GAMaVPro75F ACTCGGTACCAGGGTGAATTG Polyprotein 99.8 0.985  This study
GAMaVPro75R GAAGAAGGGTGTCCGGGTTC Polyprotein This study

GRBV GRBV3v ACATCTCTGGGYTTKGTGATATT Cl1&C3 95.8 0.999  Setiono et al., 2018
GRBV4v CTACACGCCTTGCTCATCTT Cl&C3 Setiono et al., 2018

Plant DNA NADP+7i GGTGTTGGTGTCTCCATAGTT NADP+* 90.0 0.992  Setiono et al., 2018
NADP+8i CCTAGTTGCCTTGAGGTCTTT NADP+ Setiono et al., 2018

Plant mRNA GAPDHB84F TGAAGGACTGGAGAGGTGGA GAPDH' 102.0 0.994  This study
GAPDH84R ACACTTTGCCAACAGC/CTTG® GAPDH This study

a. PCR efficiency

b. coat protein

¢. nicotinamide adenine dinucleotide phosphate
d. glyceraldehyde-3-phosphate dehydrogenase
e. “/” indicates the position of the exon junction.

Fa4 5 —<+¥ (GAPDH) #a— F$L#EETEV > 7 IVEO
WIEIZH W (Reid ef al, 2006), U /N— 275 4 ~—03Y4 3
BITOLFY Iy 7y aryzeikts X9, Primer-BLAST
FHWTARBETOA Y £ Y ¥ — RNA (mRNA) (245
LT IAR—DHEFEIT o720 BRERROBRMOAFHEIZ X
). mRNA O A% FERIZHEIES 5 2 & 2R L 72o DNA A
ORHYAEMR D > ba — VIZIEBE#HRD 75 14 ~— (Setiono et
al, 2018) #3®5E L7,

KTIA4 < —ty bOEMEEVER L. PCR ) K Ok
ERE R 2RO, BRI, &7 A ) A RGO T
D TNA % 2 R IZBE RS RR L. 1 RS S 72 ) ORI FR & 7S 22
~2°ng L 7% % 6 M CERL L 720 PCR %) J OF R® 1& StepOne
Software (Thermo Fisher Scientific Inc.) 12X ) & H L 72,

2-4. (RT-) qPCR

RNA 7 A )L A T& B GPGV, GVD Jt UF GAMaV O % & |2
i Power SYBR™ Green RNA-to-CT 1-Step Kit (Thermo Fisher
Scientific Inc.) %, DNA 7 £ )V 2 T& % GRBV D E & 2 1%
Power SYBR™ Green PCR Master Mix (Thermo Fisher Scientific
Inc.) W7z, Fv MIBOY =27 VITHE > TRIGTHE
AL, T4~ —ty N OKREEIL. GRBVIVAY L T
NADP+7i/8i (£ 0.2uM & L, Bl 0.15uM & L7z 1 G470
loul DGR E Ly TNA 1 RS ® 720 2pl iz 72, StepOne-
Plus realtimePCR System (Thermo Fisher Scientific Inc.) % fi\»C
RT-qPCR JZ U8 qPCR % T o 720 {@ESMF1E, RNA 7 A )V A2
DNTIEF Yy MPEO~Y=27ViZ, DNA A JVAIZDNT
1% Setiono et al., (2018) (29> 72o fRBERMARMEATIC X 1 JRiFRA
B BRI IRO A A FER L7 L7 r— M3 2 & L, Ct
fiEilZ 0.5 LLEDZEDFED b N2 3A 1213 FERER % 1T - 72 (Nolan
etal., 2006, LA, 2008),

ERIIHENEREO—2TH S AACLE (B CtiE) & H
V272 (Livak and Schmittgen, 2001), T2, SEH > 7z
DWW, (RT-) PCR THOLNZEIANATIA =124 D
CtER W] T T4~ =12 L5 CtiEDZE (ACH) % ZFh
ZNORET > TV T EIFHE L KT A VA TIRAKD ACt (N

AR RS9 5 7 AV AWRE DR B 7)) wAkiE L |
720 WIS, BV Y TNVOACE P SEHACt ZFHIL T EIZLD
Boh Ml (AACY) #5. 714 VA RNA 7213 DNA DR
ZEUTORICEYFE L 2™ Zofliid, EiEE 359
CTNVDIANVABIZNTEES YTV AL NVABEEIRT,
B, ZITRIY IV eI, W SEBN R S 7,
TANVAEEE & TNA 2483 25 OfENTIX. StepOne
Software O Study #HEIZ L 1), BEO T L — DT — 5 2 EH
LT A IV A DMK % T L 720

3. BERHMHEDLER
3-1. BUBHRIUR O i iy

GPGV IZJEH L T w7 Py a gk HEME & L, W
B OMRIRE O M A 5 Imm BEOWHF 2B DB L, 24K
D2.0mlBFEXA 7 0F 22— 724 50mg % 557E L. 0.6mm A T
YL A =X 2% A, B E T -80C TRE L, T
NoxmEiES (2022) @ CTAB %2 0E L7-FEE (222 Tl
HEBRHEEO 7 aa RV AREE 2 OAE L2TFHE) &
U°PVP- 771 7 4 SDS i (B 5 (2017) iy 77—
2-mercaptoethanol % 1% (224 %) % W TFNZFN TNA = i
L. PR B 25 E 7K 50ul T{AEME L 2o NanoDrop ONE |2 & D) B
TR LY T3 ETOME L. FOFHHEE KDz,
3-2. RT-PCR % Jl\> 7= 1L

Fi% @ mRNA T & % NADH dehydrogenase subunit 5 (Nad5)
%% —7%" v b & L7 RT-PCR (Menzel et al., 2002) % T,
CTAB #: [ OF PVP- 77 V) 7 2 SDS i TH 5 172 TNA 755§z 5
FOs % &EORRBERET 5 5% B L7z, T Chllt
L72TNA Z DT D 2 DO THimE L I PCRICHER L, &
AL 2 AR YeRE b=y 0N N oL A

O TNA % FiR O £ F 85 %, WG Y % KK T 5 6

AL T PCR
@ TNA ZEHEAK TS AR L T LS %, WG Y
RO F F PCR
W E RSB S (2022) O EFEIZHE- TIT - 720 PCR
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7t 6075

He
=

Bt 1 TaKaRa Ex Taq® Hot Start Version (% % 554 ) % H
WTHBDO<Z 27 VIZht> TPCR USH Z# AL, 794
< —t v b OKIEEIL0.2uM & L7z, FUGSEIE 94T 255Dk,
94T 30 F5, 60°C 30 #, 72T 30 BT 30 H 4 7 LT\, 72T 7
GO, ACTHEREL 720 BEIEEW % 2% 7 H 0 — A7)V CTHE
SWkE) L. GelRed™ (Biotium Inc.) THeft L, UV I THEAL
L7z
3-3. RT-qPCR % i\ > 7= Spike 5 A M Z & % Hig

CTAB ¥ Jz IF PVP- 77 V) 7 4 SDS 3T 5 1172 TNA 75 PCR
Kt % EOREMET 202 BB L 72, R, 3-1
T 5N 72 CTAB %K N PVP- 77 1) 7 4 SDS i THiH & 7z
GPGV &4 >~ 7V 4 ¥kd> TNA %, WE 2RI X ) B A
ML, 5~ SRR % VER L 720 K12, RT-qPCR FUG
|2 GPGV kD TNA Z{N L% PCR F 2 — 7\250E L7z,
% PCR F 12— 7|2, GPGV &Mk TNA BHEAFRYI % 21
ZNIRY72) 1pl FO®RM L. GPGV % & A RT-qPCR (2
L7z EHICHIRX E LT, TNA O b D IZIEHEKE IR
MUK E#ET 72, BRBIXTHELNZ CtEE. SHRIX D Ct
fETHIC Z EIZE ) & TNA D CLEIC G 2 BB AT L 72
L7 — MRE2 & L7z,
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e 5 AOTHHEDP S50 D% v, N 1SS 720
05ng £ §52 LT, ATNADGI &R § PCRIAEDHEE %
B 7,

BRRUEE

1. 4TI ADHEMEE
1-1. ERNT 54 v —DYE

£T7I54 <=ty M. &7 AV AKRD TNA O BB 7R
THEIE L 7o B M & 0 G-l & AL, PCRADEEAT 90 ~ 110%.
RP25098LLETH D Z & &ML (Table s F 72, RNA
HoWEN T >0 =)L Td %5 GAPDHS4F/84R |22\ T,
qPCR TliIH i &9, RT-gPCR TO AR EN/zZ 25,
4 ) 2 DNA (ZHEIEE 3, mRNA A & HRRA I BEIES 2 2 &
HHERR S 720
1-2. Mt i

ATET A VADT FoBAENICBT 5 RELLE (RT-)
qPCR THIXIER L. &7 A )V A2 BT 28] % BRI O I
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Fig.3 Relative distribution of four viruses in greenhouse-grown grapevines (A:GPGV, B: GVD, C: GAMaV, D: GRBV). The histogram
shows the changes of virus concentrations in dormant branches and petioles between March 2022 and April 2023 except for the
dormant branches with GBRV in March 2022. Vertical axes are set on logarithmic scales. The relative virus concentrations are
calculated based on the site with the lowest virus concentrations of each virus, as indicated by arrows. Error bars indicate standard

€ITorS.
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724 C OB R UL P T b 7 AV AJREEDE A o 728 %
1 & L723GE 0, R K %2 T OMx &= % Fig. 31R L
oo T —N— [ FIEHERE IR,

GPGV 133 ARV 4 HORIBAZIZB W TR D 7 A IV ARED
o7z (Fig. 3-A)o 2 A ORIREZ B\ TUIFKIH O SR AR JEE
T CTEA o725 4 H ORI CIEKIRICEML 72, EMICE
WL S HIZBEDR R <L 8 H~ 10 HiZ iy T L7z, 3
DN & 2 2P MIETRRHAMER 2SS S, R7EEICE
WCTIZ8HTO YA NVRAEEIZS HERBEECTH 720 TDZ
L, RIEBOWAIE3 A2 S 4 HOFEIEDID 7B,
LEMOWEIE S ARSI E LCT# L Tn» b 2 EARE
SNz,

GVD I RIBZICB VTR O LEL T7 AV ARBENE L
PRIEAL DB K OB & B 213/N & H o 72 (Fig. 3-B)o 3
IZBWTIES BIZEEDEEC .8 H~ 10 B2 T EA L7225
FEMEICBNTIES A~ 10 BIi2C—H L TEr 572, &
D E,H, KIERIZ2 AR5 4 HOMMERbHT. EROY
FE10 Hom - TALZEARIUGAL - Bl L LGl L Twa 2
EDTRIBES Tz,

GAMaV OIRIRBIZBIT 5 7 AV AiEEIX, HifB T3k -
725, EiCldZE L CEd o 72 (Fig 3-C), HERTIZ 8 AL
7 A AGEEDEVEIASE S L7z A%, BEERE R BRI L 72 35
OWEIZE > TESDEDPR LN, TOZ L5, RO
HifI AR DB E LGB L Wb EER ON, T2, 3
Wiz AW THET 2LEN S 24615, 8 B O T EHERIED
MELTHELTWEEEZ LN, T T v 7T 55D
MEICE > TET ANV AREPRCTTREELZEZ 5D 2 &
5. FEPLEIIC R P THOEMRERINT 5% &, HHO
BB O T2 SIS 5 2 & T, WA 28R 5 24
BB DHEEZ LNz,

GRBV 13 ZEMR & LN TIRIREE T w7 A )V 23R IZIER 12KV
k& eo7: (Fig. 3-D)o B, M TE b o723 HOKIR
AT W TIERRART R S BRI L 720 TER ORI BV T,
THRECTROE L MEFERDIZONTY A )V AR
L72e ZFHITIE, 5 H~ 8 HIZhFTIMIE N TH > 7275 10
BIZETET L, 202 enb, 5 H~8 HOEMIP R DI
BERLE LT L TWA Z EATREBE N7,

CTAB

2. HERHHEEDOLEB

7R OFER K OIRIRAZ I B % CTAB L UV PVP- 711 7
2 SDS 0 i #1475 726
2-1. WORE D LR

FEE D v TNA 12 B Tid, 260nm/280nm o WL S B H 1
1.8~2.0, 260nm/230nm % 1.8~2.2 127 % & X 11 5 (Desjardins
and Conklin, 2010), CTAB {EIZBWCid, M, IRIEK L 312
FAEDTIHI1.8 L ETH o720 —J5 PVP- 771 1) 7 4 SDS i3,
#EAE, KIRAL & B 12 260nm/280nm O FIE I 1.7 Th - 72
b DD, 260nm/230nm OFIEITER TR 0.9, KIRKTH 1.0
ERWER R L7 (Table 2),

Table 2. Absorbance ratio of nucleic acids extracted from plant

materials.

Site Nueleic acid TNA (ng/ul)* A260/A280 A260/A230
extraction method

Petioles CTAB 141.1+1.9" 1.87+0.01 1.70+0.05
PVP- Potassium SDS 114.4+9.0 1.68+0.06 0.88+0.10

Branches CTAB 260.6+18.8 1.99+£0.01 2.11+0.03
PVP- Potassium SDS 2124+ 12.3 1.79+0.02 0.99 +0.02

a. Total nucleic acid concentration
b. average + standard error

2-2. RT-PCR IZ X 5 i

O TNA % i Ctn G ik, SREAML T 5 PCRIC
fitih. @ TNA % 5 fEAR L T2 o i E I Rk, G g
WaE#ROF F PCRICHR., 02 B THEXIT-o 720 K
ISFHEWE AR L T iriud, @& @o PCR O#EIE X
FARREE 20, BRI 25 FEEHEMETS FEA
LTWwaHE, BERIZODIE) BTH 5 LS n S,
CTAB L2 BTk, ¥, KRB L 3 ICOR V@D FXT
D~ 7V T Nads 2 &7z (Fig. 4)o —7J5. PVP- A1) 7
2 SDS HEDIEHIZB VT, OTOMHRIZ14I1ZEFY, @
TETRTOY 7V T NadS B snzdbon, 2407
VIR ES o 720 F 720 RIRBICBWTIZO, @& bIZT
RTCOH ¥ 7V T Nad5 BHH 27z b DD, CTAB i & LK
LTOIEBIT BHIEIZE» -7z SO ENB, PVP-F 1Y
L SDS HEC & D) 7 Ko h Sl S 7z TNA FICiE, FEICHEM

PVP-Potassium SDS

M1 2341234M12341234M

sejoled

seyoue.g

4—500bp

-

<4—500bp

-

nucleic acid extraction : Undiluted
reverse transcription product :  5-fold dilution

5-fold dilution
Undiluted

Undiluted
5-fold dilution

5-fold dilution
Undiluted

Fig.4 Comparison of nucleic acid extraction methods using the RT-PCR assay for plant mRNA detection. All bands were detected from
TNA extracted by the CTAB method. In contrast, no bands were detected in 3 out of 5 samples of TNA extracted by the PVP-
potassium SDS method if the extract was not diluted. Lane 1-4: healthy grapevine’s TNA, M: 100bp ladder marker
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2-3. RT-qPCR % Jfl\2 7z Spike 7 2 MZ X % Lbig

PCR 512 GPGV BFikkd TNA % ik, &F o
L 72 GPGV [EMHED TNA Z i L. GPGV %E=H RT-qPCR |2
2t L 720 B TEIC L B TNA |2 RT-PCR U B 24 B 2347
LTWwaie, Ctifid LA (MINEESKT) 75, H5h
7o Ctfiz . WRXCTH 2 EHEABINE D CtETH W7 fE (PL
T.TACHE] £ v9o) A%, 01235 IE & RT-PCR FHE 3w
CHWEN D,

CTAB L2 BT % ACtfiE 1. ZEH TNA O JEE X TiEf 1.9
THY., SHEHFXTIEAY 0.6 T THET L7 (Table 3), 2515
FRX TIRIHE IR S NP5 720 KIEBIZBWTIE, ]
HIXTH 2.6 L RRE NP -72b DD, SHEHRXTIZH 1.1, 25
EARRIX TIEA 04 F TR L7ze —J. PVP- 1) 77 2 SDS
FEICBIT 2 ACHE L, MO IX TIZ4H > T34
T CTHIRIIHER SN o 7 SHEAMX T T NTOH >~
T THIRASHER S 72A%, ACHEIZH 3.4 &5 <, 25 REA iR
XTI 1.0 225 720 RIEBDBHEIX Tl 44> T2 4~
TN CHIEIIFER SN Do 720 SIERRIX TIER 4.6, 25 1%
HMEXTHH LT EFEh ol 2O LS, PVP-711) 7 4
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Table 3. Increases in Ct values (GPGV) when adding healthy
grapevine’s TNA in each method.

ACt" (average + standard error)
Undiluted  5-fold dilution 25-fold dilution
CTAB 1.88+0.18" 0.55+0.09 -0.03 +0.04
PVP- Potassium SDS  not detected” 3.42+0.60 0.99 +0.21
Branches CTAB 2.63+£030 1.06+£0.10 0.41+0.08

PVP- Potassium SDS  not detected’ 4.62+0.51 1.71+0.29

Nucleic acid

Site extraction method

Petioles

a. ACt = “Ct value of test group with added TNA of healthy grapevine” - “Ct
value of test group with added sterilized distilled water”. The closer
ACt is to 0, the less RT-qPCR inhibition.

b. average + standard error

c. Not detected in 3 out of 4 samples. The average ACt value of a
detected sample is 3.50.

d. Not detected in 2 out of 4 samples. Average ACt value of 2 detected
samples is 7.72.

m =
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