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INTRODUCTOIN RESULTS

The Joint Biological Agent Identification and Diagnostic System (JBAIDS) is the Department of Defense’s The pan-Rickettsia Assay Detects Multiple Rickettsia species The Assays Remain Sensitive in the Presence of Human Genomic DNA
(DoD) Program of Record for the detection and diagnostic testing of biological warfare agents and infectious
diseases of operational concern. The JPEO-CBD (Chemical Biological Medical Systems/Biosurveillance) has The pan-Rickettsia primers and probes were designed against a target that was selected from a consensus sequence of 21 Rickettsia The ITI 7-2-3 Platinum Path extraction kit purifies all nucleic acids found in a sample, not just those of microbial origin. Therefore, it is important
contracted with Idaho Technology, Inc. (ITl), the developer of the JBAIDS platform, to develop an in vitro species. The assay was tested using genomic DNA from 14 different Rickettsia species and strains as well as two non-Rickettsia species. The to ensure that the assays are do not lose sensitivity in the presence of human genomic DNA (hDNA) that may be purified along with any
diagnostic (IVD) kit for typhus. Included in this kit are two real-time PCR assays for the detection of Rickettsial pan-Rickettsia assay successfully detected all Rickettsia organisms and no non-Rickettsia (Table 1). Sensitivities for the ancestral species, bacterial DNA. To test for hDNA interference, reactions were spiked with synthetic template and tested with and without 1.5 ug of hDNA per
organisms; one for the detection of Orientia tsutsugamushi (a Rickettsial organism that is the causative agent R. belliiand R. canadensis, were low. However, these species are not thought to be clinically relevant. reaction. It was found that the presence of hDNA does not significantly alter the ability of either assay to detect synthetic target spiked at
of scrub typhus), and one for the detection of all Rickettsia species (causative agents of both epidemic and naLoD (Table 3).
murine typhus as well as spotted fevers). Table 1: pan-Rickettsia assay inclusivity and exclusivity
Strain Detected Strain Detected Table 3: hDNA does not alter assay sensitivity
Though easily treatable, Rickettsia and O. tsutsugamushi Rickettsial Infection & Host Response R. amblyommii 85-1084 s R. prowazekii Breinl e
infections are very difficult to diagnose because symptoms R. bellii G2D + R. prowazekii Madrid E +++ J
of early disease are identical to other diseases of similar R. bellii OT-2006 + R. rickettsii VR891 R ot # Pos Cp ave (SD) F...x @ve (SD) # Pos Cp ave (SD) F...x ave (SD)
epidemiology. Current diagnosis methods are based on R. canada* MCK-29(29) + R. sibirica 246 CWPP +++
serological methods which compare acute and convalescent R. canadensis CA410 + R. slovaka Arm25 it naloD +hDNA 8/8 33.31(0.29) 2.95(0.97) 8/8 32.59 (0.08) 1.55(0.12)
phase antibody titers. As such, they require sufficient time R. conorii VR597 ITT +++ R. typhi Wilmington +++ O. tsutsugamushi
for seroconversion (1-2 weeks of illness); thus they are not = R. felis Cal2 +++ O. tsutsugamushi Kato - naLoD —hDNA 8/8 32.94 (0.18) 3.55 (0.85) 8/8 32.36 (0.19) 1.98 (0.18)
alwaysreliabletodetectdiseaseinthe early stages. Adelayed gM R. montanensis OSU 85-930 +++ C. burnettiNMQ -
diagnosis (and treatment) leads to a higher mortality rate. "R canada has been renamed . canadensis naLoD +hDNA 8/8 33.07 (0.36) 7.46 (2.14) 8/8 32.56 (0.29) 1.43 (0.26)
In contrast, the real-time PCR assay in the JBAIDS Typhus — The O. tsutsugamushi assay primers and probes were designed to a target using the consensus sequence of Karp, Kato, Gilliam and Boryong AR
detection kit is intended to provide a rapid diagnosis during T ¢ ' strains. In previous tests, this primer pair successfully detected 19 different strains of O. tsutsugamushi but no non-Orientia (not shown; nal.oD —hDNA 8/8 33.36 (0.48) 9.46 (1.24) 8/8 32.74 (0.32) 1.75 (0.17)
the acute phase of disease leading to earlier treatment and  noc Eschar FRler sl Jiang et al. Am. J. Trop. Med. Hyg. 70(4), 2004, pp. 351-3506).
recovery.
The JBAIDS system is an FDA-cleared Assay Development Inhibition Control Performance in Whole Blood Samples
nglsﬁ:tlogfl?h‘gtﬁ|g$?ngoigfnf§:2r?§nd Single stranded oligos corresponding to the primer and probe-binding region of each assay were designed for use in assay optimization To test the reproducibility of the IC using the intended sample matrix, un-spiked whole blood samples from 21 healthy volunteers were
' experiments. The assay optimization workflow included: purified using the IT 7-2-3 Platinum Path DNA Extraction Kit and tested using both assays. The IC gave a positive result for all replicates of
«JBAIDS instrument with thermocycler « MgCl, titration  Primer titration (symmetrical and asymmetrical)  Probe titration the O. tsutsugamushi assay. In the case of the pan-Rickettsia assay, all replicates were positive except for one (Table 4). A closer look at the
and real-time fluorimeter  False positive assessment + Room temperature hold * Annealing temperature variability data showed that an amplification curve was observed, however the software made a negative call due to low fluorescence (not shown).
*Room temperatu_re-stable ree_zgents Once assays were optimized, the nucleic acid limit of detection (naLoD) was determined for both the target and IC assays by testing serial dilutions of Table 4: IC performance using purified whole blood Table 5: naLoD
that are freeze-dried and specific for . . : : :
. synthetic oligo template. The nalLoD was found to be 25 copies for both target assays and the O. tsutsugamushi IC. The nalLoD for the pan-Rickettsia samples
the target organism IC was found to be 10 copies. naL.oD firmed by two independent operators on two different instrument j ,
pies. naLoDs were confirmed by two independent operators on two different instruments (60 replicates total for each assay). IC Result _ _
: : Samble Species Strain Assay
‘Ruggedized laptop loaded with P P |
specific, user-friendly software Following optimization, target assays were multiplexed with the appropriate IC (spiked in at 5x naL.oD) and freeze-dried assay formulations R. prowazekii Brein 1 pan-Rickettsia 25
.Specif | ot i 9 were made. The naLoD was then confirmed using these freeze-dried reagents by reconstituting them with buffer and spiking with target Whole Blood - O. tsutsugamushi 42 0 0 g' C,OZOZ’ _ \8/55'?7S|TTth pan:g{cl;e::S{a gg
PECHC sample puriiication Kiis an template at the nalLoD. It was found that the freeze-dried, multiplexed assays had the same nalLoD as the wet singleplex assays (Table 2). At oTa ST |Pan-hicAoTSIE
protocols. Whole Blood - pan-Rickettsia 41 1 0 R. typhi . Wilmington pan-Rickettsia . 50
Table 2: Confirmation of naLoD using freeze-dried reagents O BB NEITE O BN GE 230
*P= positive, I= inhibited, U= uncertain, Strain-specific naLoD using bacterial
Cp (SD) Fnax (SD) Cp (SD) Fnex (SD) R. prowazekii, R. conorii, R. rickettsii, R. typhi and O. tsutsugamushi genomic DNA (calculated in genomic equivalents, GE) were serially
: . Target 33.35 (0.31) 2.94 (0.91) 33.32 (0.46) 6.15 (1.38) diluted and spiked into the appropriate reconstituted freeze-dried reagents. The nalLoD for each strain was determined as described for
Target Sequence The JBAIDS Typhus Detection Kit synthetic template naLoD, and are listed in Table 5.
contains two freeze-fried real-time PCR IC 33.00 (0.23) 1.17 (0.13) 32.19 (0.24) 1.55 (0.28)
R N , assays: one for the specific detection
CEETEERTTerrrerrterreer et reer e reer reerreerreerreer of Orientia tsutsugamushi and another
LI LR e e e i iiigtgl for the detection of Rickettsia spp. Both
: assays have an internal inhibition control Detection of Rickettsia and Orientia in Whole Blood Samples Table 6: Detection of spiked organism in whole blood
that consists ofa synthetic DNAconstruct
containing the primer binding sequences Next, we tested the assay performance on contrived samples. Intact, inactivated R. prowazekii Detector Calls* Target 530 Detector Calls Target 530
IC Sequence of the target assay and a heterologous Brein 1 and O. tsutsugamushi Kato were spiked into fresh whole blood at 1,000, 2,000 Theoretical Organism Recovery*™* P N | CP (SD) F_(SD) P N | CP (SD) F_(SD)
Q intervening sequence to which a novel and 5,000 organisms/mL. Results are presented in Table 6. The pan-Rickettsia assay was Sa&"g'e = 5 5 5 A 0.19 (0.03) 5 5 5 A 0.07 (0.03)
. ¢ probe binds. The target assay is read in capable of detecting spiked R. prowazekii at all spike levels. Result for O. tsutsugamushi PC i 5 5 0 3137 (0.21) 15 (0.5) 5 5 0 3177 (0.19) 5.04 (1.03)
RN RN RRRR RN Channel 1 (630 nm); the IC is read in show the assay is not as sensitive; this is consistent with naLoD data from genomic DNA Whole BLood 0 0 5 0 N/A 0.51 (0.1) 0 5 0 N/A 0.13 (0.2)
R B —— Channel 3 (705 nm). (see Table 5). 1,000 org/mL 40 2 0 0 30.51 (0.5) 10.49 (3.38) 1 1 0 33.96 (N/A) 0.19 (0.02)
. 2,000 org/mL 80 2 0 0 30.04 (0.23) 12.11 (1.0) 2 0 0 33.33 (0.83) 1.29 (0.02)
5,000 org/mL 200 2 0 0 28.97 (0.15) 15.09 (0.94) 2 0 0 33.65 (0.07) 1.66 (0.46)
*P= positive, N=Negative, I= inhibited, ** Yield from purification assumes 100% recovery from 800 pL input volume eluted in 200 yL and 10 pL added per reaction.

Nucleic acids are isolated from whole blood and serum specimens for analysis with the JBAIDS Typhus Detection Kit by purification using the IT 7-2-3 Platinum Path sample purification kit. In this simple-to-use kit, bead-beaten ONGOING STUDIES

specimens are incubated with magnetic beads which bind nucleic acids. The beads are then moved through a series of washes using a magnetic tool and finally eluted in buffer. Purified sample is combined with reconstitution
buffer to rehydrate freeze-dried PCR reagents, which are then loaded into glass capillaries and run on the JBAIDS instrument. The JBAIDS instrument is controlled by a simple-to-use Wizard-based interface. The instrument Several studies are planned to continue the development of the JBAIDS Typhus Detection Kit. These include:
automatically calculates crossing point (Cp) values for each sample and makes a Positive, Negative or Inhibited call.

JBAIDS Report g * Development of Channel 2 chemistry to increase robustness of IC assay

» Clinical Validation

- A multi-site prospective study involving collection and testing of serum, whole blood and buffy coat samples from patients with suspected tick-borne or “typhus-
like” illness

* Trials to support a 510(k) application to the FDA for approval of the JBAIDS Typhus Detection Kit as an in vitro diagnostic assay
- Analytical evaluation studies
- Clinical trial at multiple sites world-wide, anticipated May-October 2011

Sample Purification | Rehydrate Freeze-Dried PCR Reagents Wizard-based software and Auto Results This work is performed under DoD contract No: DASG60-03-0094




