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VI ESINNNIENARUSHPIEONOSHICHASSAYS
Serological Assays for WN Virus

— Acute & convalescent serum, csf.

e IgM ELISA (CDC, FOCUS, PanBio, Abbott)
|gG ELISA (CDC, FOCUS)

Blocking ELISA (avian & mammals)

Plague Reduction Neutralization (PRNT)

|FA

IgA ELISA

Microsphere Immunoassay (CDC & NY SDH)

e Virus Detection Assays

— Acutecsf, tissues, donated blood, environmental surveillance.

* Real Time Fluorescent RT-PCR (CDC, Roche, & Reference
L abs)

TMA (GenProbe)

NASBA (BioMerieux)

Virus Isolation

Antigen Detection (ELISA & Dipstick)

Centers for Disease Control
and Prevention




Festiglef o West NSV IAUS
Bird M osquito Veterinary Human
Survelllance | Surveillance | Diagnostic Diagnostic
Test Target Virus Virus Antibody Antibody
Sample Type | Tissues, ord Mosquito pools serum Serum, plasma, csf
swabs tissues
Available TagMan RT-PCR | TagMan RT-PCR | IgM ELISA IgM ELISA
Tests NASBA NASBA Plague Reduction | IgG ELISA
RT-PCR RT-PCR Neutralization Plague Reduction
IsolationinVero | Isolationin Vero Neutralization
VecTest VecTest IgA ELISA
|FA
Comments Birds have high M osquito pool Tissuesfrom fatal | Tissuesfrom fatal
viremia; 10°-10° | titersvary; equine cases tested | human cases
VecTest will by RT-PCR tested by RT-PCR.
detect approx. Plasmalserum/csf
65% can be tested by
NAT.

Centers for Disease Control
and Prevention
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for Arooviriises

human ser um/plasma/csf

IgM ELISA
1gG ELISA ?

Presumptive 4/\ NEG

1 1

(confirmation & specificity)




WYARURRHET GGHEISSAY

o Secondary flavivirus infections

e Old versus recent infections

— 1gG POS & IgM NEG indicates a previous
flavivirus infection

o Additional Confirmation of IgM assay
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1. Coat With Goat anti-Human IgM
> 4° Overnight

2. Add Patient Serum @ 1:400
> 37° 1 Hour

3. Add West Nile Recombinant Antigen
» 4° Overnight

4. Add HRP anti-Flavivirus McAb
> 37° 1 Hour

Patient OD/Negative OD >3 = POS




Flavivirus Cross-reactivities of IgM from

WN Patient Serum?*

Serum SLE JE WN DENZ2 YF POW
1 4,96 7.75 | 16.74 | 2.45 1.82 1.56
2 4.8 13.77 | 16.68 | 4.13 2.14 1.75
3 5.45 9.67 16.08 | 4.09 1.61 1.44
4 4,76 10.07 | 17.19 | 3.32 1.62 1.3
COSIVE | 65 | 82 | 634 | 7.45 | 396 | 45
* 1:400 screening dilution ; POS => 3
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Complete Serological Analysis

Pl adue Reduction Titer
: DEVA IgM

Patient S (WN) WYIN SLE | DEN2 | JE
CSF 8 26.91 nd nd nd nd
S1 9 9.1 160 20 <10 10
S2 34 6.7 1280 20 <10 20
e 9 >5120 | 2560 | 2560 | 320

Control

Centersfor ntrol
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WINESERBIOUICAIRDEE
Typical Human WN Case

Days IgM P/N IgG P/N PRNT
Sample post-onset| WN SLE | WN SLE | WN SLE

Typical WN Case
acute serum 8 12.75 4.00 1.37 2.04 1:80 1:20

conv. serum 31 11.35 4.21 6.38 576 11:1280 1:80

In primary flavivirusinfections;
»Martin et al 2002: IgM P/N to WN is 2-5X greater

than SLE.
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SPECMENSHOMINIORSIBIENR G
WN/SLE % WN |% SLE % Total #
ratio Cases Cases Unresolved | specimens
<1.00 32% 68% 0% 34
SLE>WN
1.00-1.99 85.8% 6.7% 7.5% 120
2.00-2.99 93.5% 3.6% 2.9% 139
3.00-3.99 93.1% 1.9% 5% 159
4.00-4.99 97.1% 0.7% 2.2% 139
>5.00 08.8% 0% 1.2% 745




L ongevity of Human WN Virus-Reactive

IgM In Serum
Days N Positive MAC-ELISA Total Ave.
P.l. (%) P/N
Positive  Equivocal GEN[)

(%)

200 |22| 13(60) 17(77)| 6.0
(3 0-10. 8)

300- 21| 9(43) 11 (52)

400 (31 6 5)

500 |12| 5(42) 6(60) | 5.0
(3.1-6.9)




WINESERBIOUICAIRDEE

Secondary Flavivirus I nfection

WNV |SLE |WNV |SLE |JE YF
| gM IgM  |PRNT |PRNT |PRNT |PRNT

Q.
\“2
11

7.1 5.8 1:2560 | 1:2560 [1:5120 | 1:640

WNV |DEN {WNV |SLE |DEN |YF
|gM IgM  |PRNT |PRNT |PRNT |PRNT

@
(2
11
N

33.2 |24 1:2560 | 1:1280 |1:640 |[1:640




WINESERBIOUICAIRDEE
2002 WN Case Tested in 2003

WNV | SLE WNV | SLE WNV | SLE WNV
gV |gM 1gG 109G PRNT |PRNT |I0A

DAY 7 |5.2 NEG 12.0 3.4 1:160 | 1:10 NEG

DAY 25 | 5.0 NEG 11.2 3.2 1:160 | 1:10 NEG

West Nile Virus IgA Assay
* 95% WN IgM positive serum samples are IgA positive days 11 — 40
* No IgA positives after day 51

Centers for Disease Control
and Prevention




VWINSE UIMERFSEel oglicaifDeate
L essons Learned 1999-2003

|gM detectable in serum & csf by CNS illness onset (99%); not WN
fever; 1gG Positive by day 7 Post-Onset

In primary WN cases. ELISA reactivity is 2-5X higher to WN than to
SLE

— PRNT may not be necessary to confirm all WN IgM positives

|gM Persistence > 1 Y ear in 50% cases in 1999 study

— WNV IgM positives detected in endemic areas could be previous
years cases, additional |aboratory resting is necessary

— |gA can be an additional marker for recent infection along with
IgM

Secondary flavivirus infections are problematic
— High PRNT to several flaviviruses,; no clear “winner.”

Centers for Disease Control
and Prevention




VWINNEIASSERG OUICAINREATE

IgM & 1gG EIA Kits from FOCUS & PanBio (FDA
approved)

WN antigen from

— FOCUS for Public Health Labs; 2004; not likely for 2005 &
beyond
— Hennessey Research Associates

SLE antigen from CDC
— Hoping for commercial partners

HRP conjugate & 19G coating antibody from CDC
— Commercial sources possible

http://www?2a.cdc.gov/ncidod/dvbid/misc/index.asp

Centers for Disease Control
and Prevention




CIDCVIeIEcHlarvAmpIITCANIGRVASSAYS

RNA extraction from:
serum, csf, tissues, & mosquito pools

/!

2 Arolificat Standard TagMan NASBA SYBR Green
- AmMpliTication  pr pep RT-PCR RT-PCR

v 1 1 1 1

3_ Detection Agarosegel TagMan probe NucliSens™ melting curve
Reader/ECL analysis
M olecular
beacons

1. RNA Extraction

Centers for Disease Control
and Prevention




B2 OIAASAIEN/AISS
CDC Implementation of Biosafety in Mlcroblologlcal &
Biomedical Laboratories; 4" Ed.

o West NileisaBSL3 virus

— ELISA: Biosafety Cabinet (BSC) until serum is washed,
then BSL2

— PRNT: BSL3
 YF/WN chimeravirus attenuated available from CDC

— Virus|solation: BSL3
— PCR: BSC until viral lysis buffer is added, then BSL2

— Antigen (Dipstick) Assays. BSC until detergent lysis
buffer is added, then BSL2
— Animal Necropsy: BSL3

Centers for Disease Control
and Prevention
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M osguito pool (n=50)

Tissues
Disruption
In QIAGEN
Mixer Mill
Homogenized Serum/plasma
Lysate CSF/breast milk
RNA extraction &
purification in QIAGEN
BioRobot or kits
RNA in H,O RNA in H,O

Vo Seular Amplificdion Tes
olecular Amplification




RINATEXIECH R PURTTCANGN

Clemllecl/Prlzise Seozlfe] o)
 guanidine isothiocyanate, phenol/chloroform,
ethanol precipitation. (Home-made; TRIzol)

* 40 samples per day
Sllice-gel Clis

* column (QIAGEN)

» beads (Nuclisens, Bio-101)

» 80 samples per day 4
Ropoiics QI AGEN 9504

300 samples per day




CRIC [zie|lzip) Fesilple) Alejar it

v" Extract RNA (100 ul to 500 ul)

v’ TagMan with ENV primer set + internal control

v’ Ct < 37 positive; Ct 37 — 45 equivocal

v All positives & equivocal are repeated with a
second primer set; using newly extracted RNA




regVianNRAEEC)S

Primer 1 (position 500)

I N I I |

l Primer extension by reverse transcriptase

cDNA —RNA hybrid

LT T P11
Primer 2 (position 400) l Primer extension by Taq polymerase
DS DNA product (100 BP) _
/—\J I I I - l Ene::]naetrurei’tg;lslrnoenr & prObe anneaL
! J‘ /—\J Primer2  / \J\/Srprobe
Pr ispl |
(No fluorescence 535 nm) I T /e LOSCIENEEEME: & @ EaEge 40X
Dyerelease & fluorescence
N,
(fluorescence 535 nm) .= <

_
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FCR Amplification vz Cycle:cﬁﬁl:?m-ﬂct-ﬂa 164 6.opd

Correlation Coefficient: 0,999 Slape: -3.471 Intercept: 37,649 ¥ =-3.471 14 37,649 0 Unknowng
PCR Efficiency: 94.1 % o Standards
NS5 set (Lipken) . —
Q
0.2 pfu/ml or —
. L =i
80 copies/ml "
0 ] 2 3 4 5 b

Log Starting Quantity, copy number

PCR Standard Curve: Data 21-0ct02 1646.0pd

Jemters for Disease Control
and Prevention
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PCR Base Line Subtracted CF RFL
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PCR Amplification vz Cyele: oc(gﬁcélsﬂa M [repest 10-18).0pd

800 CrEoD
|
2 700 pREz=z== 700
w600 55 600
Ej soo ?Z == 1500
o o e NN
HEX internal control z caaana= RN
. o 300 e R 300
primer/probe set L
[ ;;’f
g 100 100
e
- u # | = ]
-100 i -100
-200 -200

0 2 4 6 & 1012 14 16 1§ 20 22 24 26 25 30 32 34 36 35 40 42 44 46

POT: Anplitication ve u:,.--:lf::ij'&lz'?as-ucc-na 13%.0p3
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NASBA — Nucleic Acid Sequence Based Amplification

AMV-RT ...........

31
T7 RNA polymerase ...........

AMV-RT.

RNase H



NASBANDEECHONIEORMALS

NASBA ECL Reader NASBA Molecular Beacon




SENSILINV r/ QIVVINAVARUSINASEA
Fele| Vel Assely/s
TagMan NASBA NASBA
#pfu/ml Ct Interp. [ECL Interp. (MB Interp

1,000,000(16.21 pos 1653417 |pos 9.44 pos
100,000]19.72 pos 1187613 |pos 12.01 pos
10,000(23.42 pos 1810790 |pos 12.27 pos
1,000{26.53 pos 1666084 |pos 14.81 pos
100]30.01 pos 1211426 |pos 19.21 pos
10(33.62 pos 1209491 |pos 21.42 pos
1135.28 pos 326954 pos 45 neg
0.1(37.12 pos 5782 pos 45 neg
0.01(45 neg 110 neg 45 neg

Centers for Disease Control
and Prevention




>All USWN strains LY BUY RIS 2080 N

>99.7% identical WN FL CROW 2001
(nucleotide)

L WNOH HUMAN 2002

» <3 amino acid 2001 & 2002

: WN TX HUMAN 2002
differ ences between any
2 isolates —— WN GA HUMAN (donor) 2002

—— WN GA HUMAN (recipient) 2002

J

WN IN HUMAN 2002

WN MD CROW 2000 \

WN NJ MOSQUITO 2000

WN NY CROW 2000

WN NY EQUINE 1999 1999 & 2000

WN CN MOSQUITO 1999

WN NY HUMAN 1999

WN NY FLAMINGO 1999  _/

WN Israel STORK 1998 <= A Ncestor

WN EGYPT 1951




West Nifenvirts NATE Fesiiple]
SUinimeEsy
— Most sensitive NAT tests are TagMan & NASBA

— Use of internal, negative, & copy number controlsis
critical to validating the assay

o Copy number WN virus controls in human plasma available
from Boston Biomedica.

— WN virus strainsin the U.S. are highly conserved,
99.7% identical.

e Only 1 mutation in 9 primers commonly used




WINNAIISE atesSiERemNE UImanSs:
1999 - 2002

1999: No WNYV isolated
2000: No WNV Isolated
2001: 1 virusisolated csf (NY State Lab)

2002: 16 WNYV isolated CDC + 1 from MD
Dept. Health

— 5serum/plasma
— 3csf

— 4 brain tissue
— 1liver

2003: Numerousisolates from donated blood




VWANBE CimaniVaremnia:

Data Summary

e Human viremiaislow:

— Transfusion studies; <1-200 pfu/ml (100 — 80,000
copies/mi

— Average 40 pfu/ml (16,000 copies/ml)

— Virusisolation israre (approx. 1 in 5)

« Human viremiaisshort-lived
— Not detectable in most cases by day 1 of illness onset
— IgM and virus rarely detected together

Centers for Disease Control
and Prevention
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