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Analysis of Potato Y Virus Content in Bud Eye Tissue of the Dormant Potato
Tuber Apical End and Stolon End of Different Potato Varieties (Lines)
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Abstract: Potato virus Y (PVY) is one of the common viruses in potato production. Detection of potato virus is an
important basis for safeguarding potato quality and yield in production. Batch detection after harvest is one of the main
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bases for seed potato quality evaluation. In this study, dormant tuber samples from the potato varieties (lines) of '56-2',
'Ivory Russet', 'Clearwater Russet', 'Longshu 14', 'Longshu 3', 'Longshu 15', 'Longyu 201401-70', 'Longshu 7', 'Kexin
23" and 'Kexin 28' were used to extract the total RNA in bud eyes tissues of apical end and stolon end by TRIzol
method. The distribution of PVY content in bud eyes tissues of the apical end and stolon end was compared by qRT-
PCR and RT-PCR detection analysis. The PVY concentration in bud eyes tissues of the stolon end of the tested
varieties (lines) was higher than that in the apical end, indicating that the presence of the virus could be accurately
detected in stolon end. One hundred diseased tuber samples were selected from the dormant tubers of 'lvory Russet',
and the total RNA in eye tissues of the apical end and stolon end was extracted by TRIzol method. The samples were
combined by 4 in 1 method for PVY RT-PCR detection. The band brightness of apical end was lower than that of stolon
end in all treatments, indicating that PVY could be detected more accurately using stolon end sample than apical end in
dormant tubers. The results of this study provide a scientific basis for the reasonable sampling and detection of PVY

after seed potato harvest.
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KR & . BE MR cDNA 2 pL, PVY-1F.
PVY-1R 5414 0.5 uL(10 pmol/L) , 5%l 0.5 uL,
10XPCR Buffer 2.5 pL, Taq DNA %4 W 0.20 pL,
ANTPs(2.5 mmol/L)0.25 wL, #MKZE 25 uL.

S FERE: 95°C 5 min; 95°C 10s, 60°C 10 s,
72°C 15 s, 45 MfE¥H; 97°C 30 s, 60C 30 s,
95°C 30 s, 40%C 30 s. R+ i i A LightCycler®
480 9 FE AT qRT-PCR Y1 .
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Table 1 Primer sequence
EIL7EY 1741 (5-3") B (bp) 225 R
Primer name Primer sequence (5'-3) Product length Reference
PVY-F GGCATACGGACATAGGAGAAACT 447 [18]
PVY-R CTCTCTGTGTTCTCCTCTTGTGT
PVY-1F CCAATCGTTGAGAATGCAAAAC 75 [19]
PVY-1R ATATACGCTTCTGCAACATCTGAGA
PVY-1 Probe S5S'/FAM/TTAGGCAAATCATGGCACAT/BHQ1/3'

2 HR5H

2.1 ¢RT-PCR#&EMAF S E MM (FR) KRR
EMic 5 ZIRFRALAPVY S E

PVY i FH () 2 41 50RE ) SR 4 5 DBk 1.18 x
10744 LB (Copies) , Zad BRIERRRE, Kk a
() 20 SR RE S HEAT qQRT-PCR RN, W Z ) s
PEHCA 8 W VR A T b vl 4R B &, I
FRUESHTE 1.18 X 10°~1.18 x 10°#% D1/, & {1 5
ARAE— R HE o 15 20 A5 o il £ A0 0 55008 43
Bk : Error: 0.013 5, Efficiency: 1.812, Slope:
-3875(KF 1. 2), MW ARLHEXRRL, y=
49.038 — 3.848 4x, HE RER® = 0.999 4. XK
AR B HH 1) € 56-2" “Ivory Russet’ ‘ Clearwater Russet’
HHE 145 RE3 S R E 155 T 201401
70" HE TS T 235 M TH 28 5 A
dn A CZR ) B 25 100ty 1 25 o 1) 25 AR 20 206 b iR A 7
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BH 5T 425 349 8 BBl VA8 AR B2 B 22 B AR 0 5 BT
L4 B TR R U R AT I TE R R ZE R PVY [ 3R
ZERENY, RIEE R LI 4T 2, B 4 FT B R B4
SR B AP (R ) P I3 A B 25 FE fhR
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Figure 1 Amplification curve for PVY general Figure 2 Standard curve for PVY general
56-2 Clearwater Russet Ivory Russet #7235 Kexin 23 8T 28 5 Kexin 28
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R & e > .Y & .Y & .Y &
ot oY = e W o
N & S N N
BV Position FBA Position FBAV Position FBAV Position B4 Position
J¢ 335 Longshu 3 Je 275 Longshu 7 o3 145 Longshu 14 J2# 155 Longshu 15 JEH 20140170 Longyu 201401-70
£ 2.5x10° * g 3X10° * £ 4x10° p £4x10° £ 5x10
2. 2 2 2. g
§ 20x10° 3 10 3 x10° S 3x10° S 410
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& ES
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RO & & & & & R
@ a7 @ w0 a N
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HRAL Position HBAL Position HBAL Position FRAL Position HRA Position

Vs *FORBI A B 55 (P < 0.05).

Note: * indicates significant difference between the two treatments at P < 0.05.
B3 DHRERERRZERRFBLPVY B qRT-PCR N
Figure 3 qRT-PCR detection for PVY in different parts of dormant potato tuber
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S 12 3 4 5 6 S 7 8 9 10 11 12 13 14 15
M/()x(’j(ﬂ T M/(’x(’ 1 T b oAt

b ababababab Kababababababababab

500 bp —» <447 bp

(98]
(=}

R 22 23 24 25 26 27 28 29

xKababababababab ab

S 16 17 18 19 20 21
M/()X()ﬂ(ababa)abahab M

®©
o

500 bp —» <« 447 bp

#: M. 100 bp Marker, —CK. BI#EXFHE, +CK. BHPEXTRE, 7K. OKXTHE S o D000 2R MR ZHURE G, b 280 2R IR R s 13, “ B 15557,
4~6. ‘JH 201401-70", 7~9. ‘E 145, 10~12. ‘T35, 13~15. ‘TS, 16~18. ‘Ivory Russet’, 19~21. ‘Clearwater Russet’,
22~24. °56-27, 25~27. ‘niHi23'57, 28~30. ‘FH285 .

Note: M. 100 bp Marker, —CK. Negative control, +CK. Positive control, Water. Water control; a. Apical end bud eye tissue sample, b. Stolon end
bud eye tissue sample; 1-3. 'Longshu 15', 4-6. 'Longyu 201401-70", 7-9. 'Longshu 14', 10-12. 'Longshu 3', 13-15. 'Longshu 7', 16~18. 'Ivory Russet',
19-21. 'Clearwater Russet', 22-24. '56-2', 25-27. 'Kexin 23", and 28-30. 'Kexin 28'.

4 DRERRRERFIMLPVY I RT-PCR =470l
Figure 4 RT-PCR product detection for PVY in different parts of dormant potato tuber

®2 ARG (F)IRERRRZLEIRAL RT-PCR =4 IR AE HE R A B ik QN PVY
Table 2 RT-PCR product detection for PVY in different parts of dormant tubers of different varieties (lines) by

agarose gel electrophoresis

B (R s FzFRAY Detection site P (R) s KB Detection site
Variety (line) Number T sEiRA14]  2isEiRglg) | Variety (ine) Number SNl SR IR 4L
Apical end Stolon end bud Apical end Stolon end bud
bud eye tissue  eye tissue bud eye tissue  eye tissue

JE5E15% Longshu 15 Tuber 1 ++ +H+ Ivory Russet Tuber 1 + ot
Tuber 2 ++ +++ Tuber 2 + +++
Tuber 3 + +++ Tuber 3 + ++

JF 201401-70 Tuber 1 + +++ Clearwater Russet Tuber 1 ++ +++

Longyu 201401-70 Tuber 2 + — Tuber 2 + et
Tuber 3 + ++ Tuber 3 + +++

%145 Longshu 14 Tuber 1 + ++ 56-2 Tuber 1 ++ 4+
Tuber 2 + ++ Tuber 2 - +++
Tuber 3 + ++ Tuber 3 - +++

1% 35 Longshu 3 Tuber 1 + ++ VB 235 Kexin 23 Tuber 1 ++ et
Tuber 2 + ++ Tuber 2 + +++
Tuber 3 + ++ Tuber 3 - +++

Jv 275 Longshu 7 Tuber 1 ++ FH+ TiH 28 5 Kexin 28 Tuber 1 + ++
Tuber 2 ++ +++ Tuber 2 + ++
Tuber 3 ++ +++ Tuber 3 - ++

T P, = ORI, RO R A S R
Note: '+' indicates positive, '=" indicates negative, and the more '+', the brighter the band is.
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A M1 2 3 456 7 8 9 10111213 14 1516 1718 19 20 21 22 23

500 bp —» <447 bp
B M1 2 3 456 7 8 9 101112 13 14 151617 18 19 20 21 22 23

500 bp —» « 447 bp
C M 12 3 45 6 728 9 101112 13

500 bp —» <447 bp

P M. 100 bp Marker, 1.BAPEXTHE, 2. BHPEXTAR, 3.KXFHE, 4. 6. 8. 10, 12, 14, 16, 18, 20, 22. WismzEMRAILFESM, 5. 7. 9.

11, 13, 15, 17, 19, 21, 23. 250 2F MRH SRR o

Note: M. 100 bp Marker, 1. Negative control, 2. Positive control, 3. Water control, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22. Apical end bud eyes tissue
sample, and 5,7, 9, 11, 13, 15, 17, 19, 21, 23. Stolon end bud eyes tissue sample.

B5 DRFRRREREMRASERBAAMERNE RT-PCRQN LR
Figure 5 RT-PCR batch detection for different parts of dormant potato tuber samples
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B, IR M H R IR R R ) B

HeZ5 g5 2 AGI EL ke MERE R, I R R AR
TR . i H, A R, A0k R
RO RE A S, (] SRR Al ] AR A ] LGN 1)
R, MREPTYHRE, &5 KENZHE.
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Browning FEP N E R ZEH PVY A 2= 5,
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‘5627 HURE L 2 F0 SR 2357 SE AT 285 1562
FRRF it 3 Th B8 IR HIR B 25 Tot ity 15 28 o ) 2 1R 2H 21
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