Diagnostic Testing for Kansas Wheat Viruses

Landon Trout!, Chandler Day?, Carla Redila3, John Fellers3, Judy O’Mara? |
1Agronomy Department Kansas State University, ?Plant Pathology Department Kansas State University, S3USDA-ARS Manhattan Kansas

Introduction: Results:
 Wheat streak mosaic virus (WSMV), High Plains wheat mosaic virus R'GA e - - = = - : + Out of 63 total samples, 32 tested negative for any virus
(HPWMoV), and Triticum mosaic virus (TriMV) often infect wheat together T B B R B e R R T A | | & -
3s 3 complex ; 0176 | 0.213 | 0.201 0.239 | 3.561 | OVRFLW | OVRFLW  80.6% of ELISA positive results matched with RT PCR positive results, a8
' Fig. 3 ELISA results PV oo P oior | oous | oo IR including two false positives and four false negatives. w
 Since HPWMoV, and TriMV often infect wheat plants at lower titers, less for WSMV; vellow ° o 27 59 >2 7o o ‘b ' : ; . .
ooy RS w NEPORRE P W > | Od St yeto - 2224 | o202 | S87S | D220 | 0280 | 0940 L 0% * Two samples indicated a single TriMV infection with no detectable WSMYV,
- E |
Y . flca e: pfc)s' Y B B e L s both samples came from Greeley county, one sample was Hamilton wheat
. . . -
. Enzylme Illntl)<ed.|mmunosci]rbent assay (ELISA). tests areI more costheftectlve S e O 5% JOVRLIOVERIL 0812 | 029 | 0278 and the other was Dallas wheat. |
i 0.221 0.222 3.873 3.971 0.231 0.246
M ?SS aRTolgclrl;tenswe T e e A ST DL AP O NS C Al 3} RN AR * Three samples indicated a double infection with TriMV and WSMV, all three "
reaction { } tests. ‘ samples were Joe wheat. 'od
\ * This study investigatec the sen5|t|V|ty of ELISA tests cornpareel t? Sl A.  Ldr +Ctrl-Ctrl 5 6 16 18 20 22 26 27 28 31 33 36 39 44 48 49 52 * One sample indicated a double infection with WSMV and HPWMoV via ELISA PV
based tests and determined the regional presence of viruses in infected | ; however, this was refuted by PCR testing. PCR indicated a different sample
wheat samples. — - | had a WSMV-HPWMoV double infection that ELISA did not detect.
-—— N— - — — — — — — - e=o ; :
5 ‘ o : : ‘
Ldr. +Ctrl-Ctrl 58 61 63 65 66 67 68 70 74 87 88 94 95 _ 20 by
. 18
-— —— et _— 16
' 14 F
| B. ' Ldr. +Ctrl-Ctrl 2 5 6 / 16 18 20 22 26 27 28 31 33 36 39 44 48 $ '-':J\'
= 12 )
o
= 1l |
- — : ' wn
o ) E"‘. e .- — Q X
- - — - S — .2 8 "V
= e
.'. 7 wn .
N _ T [ Ldr. +Ctrl -Ctrl 49 52 58 61 63 65 66 67 68 70 74 87 88 94 95 i I 8 6 ) ;
' ¥ i ' "
: = 4 |
" '. e
' e L — F N
"3 v S — L 2 2 & \
~ _ “
- Fig. 1 A). Single Infection of TriMV on the left and WSMV on the right | 0 L v
B). Sample collection at Rocky Ford research center 3 Fig. 4 Agarose Gel (1%) electrophoresis of PCR verification of virus WSMV HPWMoV TriMmV WSMV + WSMV + P
" » £ 4
( infected plants. A). WSMV CP B). TriMV CP TriMV HPWMoV "~
' m ELISA PCR "
Fig. 6 Number of samples that tested positive for each virus as a single Y3
» : . _ Cheyenne Rawlins Decatir P e AN ” b|- | ™) . . . . . - : * + wr ‘ !
". * 63 total wheat |leaf samples were taken R 2 Tl DS TR T N UOTMEE ™) ?c muItlpIe(;nfl;ectlon notle the VI\_/ISIXIV dHPPCVI;/*M PINGRIEIS Ay
_ from 9 varieties and 4 counties in Kansas. iy ¢ peoeen | e sterman | thomas | (| / o NN R _ L WES TEONIIFS CRe Tt Samp)es gt S \f ‘
Wi Upper leaves from the plant at milk/soft- if"i:‘s,.;, o B | A I s LVJ}E : :
s dough stage. i W; b woce | g | oo | e | | | o | 3 jfj Tal e ; Discussion:
{ * Double antibody sandwich ELISA tests y : | G 0 | i - Bhi 4 Five of the six inconsistencies between testing methods occurred on plants with
. (Agdia) were performed according to gkl U N PR B Y N two viruses detected via RT PCR. This suggests ELISA based testing is more likelyto &
protocol. Samples were tested for WSMYV, g S - o | e H ok B give false results when testing for TriMV and HPWMoV as a double infection with ", |
TriMV, HPWMoV, plus other viruses ;ﬁsxaﬁom o LR WSMV. This suggests that ELISA testing is less sensitive than RT PCR at detecting “
. including Soil borne wheat mosaic virus T o R R el W= . VAl e T e e virus in plant tissue with coinfections, possibly due to lower virus titers. When o
' and Barley yellow dwarf virus. (Fig 2.) " b= g | wison | Neosto | craword considering only single infections, ELISA and RT PCR positive results match except ,!'
N« ELISA positive samples were further tested o e e comarrh ol BE. oY | L N oo Y SN T fo-l:( r?.nethWSé\ill\g ;aljetpod5|t|ye. L:HS Wash mtost likely due to cross contamination Y
' . . within the ate during the wash step.
using RT PCR. First strand cDNA was P & P ;:. |
= synthesized using Superscript IV . . The only detected WSMV-TriMV double infections were found in 3 samples of H :
l (ThermoFisher). Joe wheat in Russell county. Joe is known to have the resistance gene Wsm2. The |
| . - . Y % Novirus detected WSMV detected TriMV detected HPWMoV detected Not tested only detected TriMV single infections were found in samples of Dallas and Hamilton
;" * Primers specific for WSMV CP, TriMV CP, and HPWMoV RNA1. Positive controls t*" hy » e gt Both Dall can i - | Xl
- were verified for virus presence by sequencing. A Fig. 5 Kansas state map showing counties where samples were G L S A S e = G L e e A gl Nl 1S
. | T : markers to Wsm2. This suggests a possible link between the Wsm2 gene and an
: A . taken. Colors indicate what viruses were detected. .\\
. * PCR amplicons were separated using 1% agarose-1XTAE gel electrophoresis. ! increase in TriMV titer. Sy
: T —— . R o ! .'.‘q‘v "I\ Lo . . | R o ,,-,.,‘ Sl e e TR L g e | T N, o N S TN 3 S N < '
e O T SR S O T N ) T T Femen o s " - e g 4
"” Acknowledgements: This research was supported by United States Department of Agriculture-National Institute of Food and Agriculture (USDA- NIFA) { KANSAS STATE USDA Agrlcultu ral Research SerVICe v
'i‘AFRI Education and Workforce Development grant no. 2019-67032-29071, Kansas State Unlver5|ty Department of Plant Pathology, A. Chandler, S. Frye e UNIVERSITY Department of Plant Path()logy \ —/" U.S. DEPARTMENT OF AGRICULTURE by
l AW SRV LY TR W N I I T e e G M IR TR T o Vi r\“:. IS e e N TEVTY. WA N Bt LB B



