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Pathogenicity Analysis of Wheat Yellow Mosaic Virus-Infested
Soil at Different Depths and Identification of WYMYV Isolates
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Abstract: Wheat yellow mosaic virus (WYMYV) is a significant soil-borne viral disease of wheat, and its incidence has shown an
increasing trend in recent years. Field investigation reveals a severe occurrence of WYMYV in Fei County, Linyi City, Shandong
Province. Soil samples from different depths (0~10 cm, 10~20 cm, 20~30 cm, 30~40 cm) in the affected area are collected and
tested, confirming the presence of WYMYV in the soil. Furthermore, the pathogenicity of the infested soil decreases progressively
with increasing soil depth. The coat protein (CP) sequences of WYMYV isolates from the diseased fields in Fei County are
amplified and used to construct a phylogenetic tree. The results show that the CP sequences of WYMYV isolates from Linyi cluster
together and exhibit a close evolutionary relationship with WYMYV isolates from Shaanxi (SX2 clone 22). The results of this study
indicate that the topsoil in wheat yellow mosaic disease-infected fields possesses the strongest pathogenicity. Furthermore, more
than two evolutionarily related WYMYV isolates coexist in the same infected field. The phylogenetic analysis lays a foundation for
further exploring the evolutionary direction of WYMYV and designing drugs targeting conserved evolutionary sites.

Keywords: Wheat yellow mosaic virus; Linyi isolate of WYMYV; pathogenicity analysis; phylogenetic analysi
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Fig. 1 Field symptoms of wheat yellow mosaic disease in Fei County, Linyi City, Shandong Province.
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Note: A: WYM V-infected wheat (left panel) and healthy wheat (right panel). B: Detailed view of WYM V-infected wheat leaves.
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Lane 1: DNA marker; Lane 2: Negative control (virus-free standard substrate soil); Lanes 3~5: Soil sample from 30~40 cm depth;

Lanes 6~8: Soil sample from 20~30 cm depth; Lanes 9~11: Soil sample from 10~20 cm depth; Lanes 12~14: Soil sample from 0~10 cm

depth. Lanes 3, 6, 9, and 12 correspond to the first biological replicate; lanes 4, 7, 10, and 13 correspond to the second biological replicate;

lanes 5, 8, 11, and 14 correspond to the third biological replicate.
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Fig. 2 RT-PCR detection of WYMYV in virus-infested soil at different depths



4 1]

R FT A 4 « /N2 T s AN [R]R 2 S0 0 70 BT A 23 20 B W) 4 5

° 613

W5 N 2 B BT 58, 7 d i BURE IR AT MU RNA 3R
W, S 3 55 5 ¢cDNA J5 #EAT PCR 438 , 460 2 75
THWYMV. B H KOS ATE H = & W55
—, B BN S RN — 8 (E3) . Ui B

0-10 cm 10-20 cm

R R B £ o J2 R T L 52 4 B
WYMV. FLBAT SR BB 0 o 5
PCR J7 4 455 26 LRSS (14 3) , B
ST B L SR AT A

20-30 cm 30-40 cm

bp

1 2 3 4 5 6 7 8 9 10

1 .000- [
750- Bt — — S G W S G — — — ——_—
500-

11 12 13 14 15 16 17 18

650 bp

K38 1: DNA marker; $k38 2 : ddH,O (I XS D 5 JK 38 3~6:0~10 em 2 3R 1/ 22 5 K0 7~10:10~20 em )2 +3ERHE /)
VKB 11~14:20~30 cm + 2 H IR () /N 22 JKIE 15~18:30~40 cm + 2 B3R R/ 22 . 55 3.7 1115 N IKIE R 2 — AN A
HE A8 12,16 MKIE XS RIS AN EE T 58 5.9 1317 MK B S = AN EE 58 6,10 14 18 AN FKIE NN 88 DU AR

W EA

Lane 1: DNA marker (DL2000); Lane 2: ddH-O (negative control); Lanes 3~6: wheat grown in 0~10 cm WYM V-infected topsoil;
Lanes 7~10: wheat grown in 10~20 cm WYM V-infected plough layer; Lanes 11~14: wheat grown in 20~30 cm WY M V-infected plough
layer; Lanes 15~18: wheat grown in 30~40 cm WYM V-infected plough layer. Lanes 3, 7, 11 and 15 correspond to the first biological
replicate; lanes 4, 8, 12 and 16 correspond to the second biological replicate; Lanes 5, 9, 13 and 17 correspond to the third biological

replicate; lanes 6, 10, 14 and 18 correspond to the fourth biological replicate.
3TRIELEREHWYMV E L3N ERBUR DS
Fig. 3 Pathogenicity analysis of WYM V-infested soil from different soil layers on wheat.
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Fig. 5 Symptoms of wheat after planting in WYM V-infested soil at different depths
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Fig. 6 Phylogenetic tree construction for the WYMYV CP and other WYMYV isolates in Fei County, Linyi City
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Note: A: Phylogenetic tree constructed from CP nucleotide sequences; B: Phylogenetic tree constructed from CP amino acid sequences.
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Attached picture 1 Comparison analysis of CP DNA sequences and amino acid sequences of different WYMYV isolates
A PIRNIE YT 2 E WYMV 20 B %) CP(WYMV CP isolate LYFX)DNA £ 41 ELX 43 #7 : B: WYMV CP isolate LYFX 50 &2+ 41
FEXE 2341 : C: WYMV CP isolate LYFX 5 At WYMV 43 24 CP DNA /741 L4 ; D: WYMYV CP isolate LYFX 5 HAh 73 {4 WYMV CP

SRR T L

Note: Supplemental Fig. 1. Alignment of the CP DNA and amino acid sequences of different WYMYV isolates A: Alignment of the CP
DNA sequences from two WYMYV isolates (LYFX) obtained from Fei County, Linyi City; B: Alignment of the deduced amino acid
sequences of the CP from the LYFX isolates; C: Comparison of the CP DNA sequence between WYMV CP isolate LYFX and other WYMV
isolates; D: Comparison of the CP amino acid sequence between WYMYV CP isolate LYFX and other WYMYV isolates..
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