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TL5EEG H (order) AT 73 BT S AS R R ARIPRG R » TL T AS R AT F 4
53 2 F#JE o 43 A By orientia genus Kz Rickettsia genus » A RHFE EEL A& & i
BT R RS EA RS8R - e CURBSMEESGIE) » hEH
B RIR Orentia sutsugamushi (0.0) 2 &5 4NEITIE > B [FEATEMEEL
PR o EaRimHVBRAZY 12 8 » @E & 9-12 K FFEURIEE ORI
RrE R M ORI (eschar) > E BREG PR R CIAEEE 2N ~ TEJE
ALAEE SR ~ 4D UM AR ER -

e < IR - TR RAE R ne = A& - JLFIER R - FEE
BOMNALES > SRENPE T - EEHTH - REEEE R i 2 & Ry TH
(tsutsugamushi triangle) °

B S SR T SR LA 400 (EREERFE] > LS ER
Bl - FEBAEEMTRE - 8% - G - SRR K% 84 H
D S HE 10 A% - BERIVERTEZ Ry 20~29 5% f 50~54 5% ©

AR Z AT 55 B B B2 758 o O B YL e TG i I ER 4H
= £ (Recombinase Polymerase Amplification » RPAYHRHGSHET B3 fup,
EE MEEELISAHBEZETR T - RPAE—FE ] DUEE EALRE NI TR

R 1S orsEmt Al DASE X B G (E A — TRl » #7714 P R T-
PCREE Fo A E R R - RT-PCRAVEABLZ S FEHE TS 75 2 —(ERET R Ay
LS - M LA FR i R IRF [E EE TAZ R AR S -

TLFERAGHIRPATTIE » EARRE Ry AR P 0 SRR E T (R0H] - DL
NI IGTE - AT AR S ] 50 i B B B - AR E
BEIEEE (point-of - care) FZBEMCRAITTIE » Fo R Rl L e KAGHELYR T T
IREREE » ARFIRETEEBINMRCHIE 17 7¢ KA i e S 1 S A0 R b
Feffa » PIERESEHOER R PITRFEEDIER - DIRE ARSI EsEE -
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e

— TR

BER AR RN SE IR St RE Ry 5= K FL R T SRR B B B2 SE 0y (Naval
Medical Research Center,f&if#% NMRC) #Y Viral and Rickettsial Disease Department » 7%
KEFEWIRIEERE] 108 6 H3H#EE 6 H7THIEHES K> K6 H 8 HiEHER
W AR 22 PE RN EESE S E S NS v KA SR 30 JEEIPENTE & > 3 FEHE 6
H8 HiEE 6 A 11 Hikd 4 K > SERREEET 12 K - HEAR ~ B TR

BEEAATR

H#A TrEHEE IRENE Hh®BE
108.6.2-108.6.2 JE1gE BRE ~ i Zib— HA—FEKH
108.6.3-108.6.8 g WS e Bl flr TR EEEZE L,
108.6.8-108.6.8 RIAE BIfE ~ faE HERTE— 2 7G =F
108.6.8-108.6.11 EiESmiEaE—y SIFEg HrearaaEf

108.6.12-108.6.13 PR EE PEIE Hreavgel->HA 24k

VEEEEEENTZE L, (NMRC) HY Viral and Rickettsial Disease Department #%2
MR S B REINSR IR o BEBEEEE ALY A BRI » NMRC A8 AR Y
HEFEEE T M(E—) » NMRC Infectious Disease Directorate S5 PU{E 42 S



F9 : (DFERR ~ QRFELR ~ QYRBEAIILF KB ~ (D5 RSB ED
g -

RO E N E s BA RS IL e AR EFT (Viral and Rickettsial Disease
Department) » H iz & & A& Dr. Chien-Chung Chao » ¥R e KSR ZEEH
20 YT FREEIE - b oe s FHE AT KASZ BRI © [FRF e
A DR B o A TS ER R Y MUE E2AERAN 75 » ATMHERIFT AT - 2HzER=E
25 A Dr. Chien-Chung Chao ¥ HZHFEE - IHHFE A Dr. Le Jiang KEREE

VEIE{" Miss Zhiwen Zhang £ F235EZE -

= EAE

KRR EZEHEAMTI NS

(—) & NMRC Viral and Rickettsia Disease #J RPA J57%
SERRR R L 58 XS H (Rickettsiales order), 17, 5% K A& FF(Rickettsiaceae family)HY R
77 #S & (orientia genus) » S4B ETAHARN ZF AR AVAHER - (R R P FHEE A
AJF RT-PCR fitfz 8] - {H RT-PCR dRE S S A 1T R —(E RE T PR EE Y
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TS - 1 AR R RAYRF 3 &/ NI TR BRI S e - B
R EAE SR HER - AIGEHTE RPA (B =) » AI{EEEREQGTC) »
FERFFEI(1S Sy BT AT SE RS FE -

o [
o
° ;
P RPA cycle
- e
i e
recombinase nucleoprotein
8%% St 9,%% 1.The r bil forms a nucleoprotein
ars ¢ plex with oligonucleotide primers
and probes. Searching homologou
¢ sequences. forming a D
‘su-am invasion and D-:gg
formation stabilized L]
1 s . o
(YT L YA v
bood
A e —r AR ek 2.The complementary strand is stabilized
it by SSBs.
- cycle fueled in ATP
ATP hydrolysis promoting recombinase by creatine kinase °
disassembly 5'-3' direction rc &
— ) o v
——TTTTT booo00ed
¢
Ao gl .Recombi di nbly from the
nucleoprotein complex, induced by RecA
protein hydrolyzing ATP, allows primer
(@ necontomse = Ougruse ) elongation by DNA polymerase. Net
i i s generated DNA strands are used
by polymecase (5-3)
| == TagetonA = Aieon ) another round of R
Fig. 1. RPA cydle.
The 3 core proteins, recombinase, 558, and:
1 Aormed at e 5-42 nd soe . X
b bk 502 X ooy Clinical Chemistry 62:7 (2016)

[E— - RPA KR FEBREHIIREAE B

NEERHZ EEENZE & Dr. Le Jiang f5EHE2 - THRAERH RPA X
FERFTRREIR T (B =) » SBH T R ol A S B SR 2R RPA (RIS #59% O
JRBE Orientia tsutsugamush)i% (EIVY) » 3% J7/EREERIHFHT 15 738 R]]
AN S ERRAVILEE - (EERAEE 5 orsER A& o (5 1) miEE R
VR RESB LT EE - A ST ESE ORIERE Rickettsia typhus) ~ N
AETE R AT B B G ELB Anaplasma phagocytophilum) B NFERIER CF
7 INAHERIRAS Ehrlichia chaffeensis) RN EH K IE » 8~ RPA AR

e BRI BB 1



RPA reaction

1. Preparation of RPA mixture

@ 2.1 ul of forward primer (5 uM)

@ 2.1 ul of reverse primer (5 uM)

@ 0.6 ul of Twistamp probe (10 mM)

@ 3 ul of template (recombinant plasmid 56kDa— pUC19 or control
plasmid pUC19 at a concentration of 1 x 10* copies/ml)

® 10.2 ul of DNase- and RNase-free water

® 29.5 ul of rehydration buffer were mixed together and added to
the reaction tubes to rehydrate the pellet containing freeze-dried
recombinase, polymerase, and single-strand binding protein.

@ Then 2.5 ul of MgAc (280 mM) was added to the tube cap.

2. 37°C incubate for 15 min

— ~ RPA RJEFRFEAVEAEIRY 73 B FE 12 5] 5 [F(Forward primer and Reverse

primer) ~ B JE(H M (probe) ~ /VEFIZEL ~ /K ~ EIRKERESEERET - A
oA EEES I E F R R] R B A

e
i

V5@ ¥y sys a8l E

!
[’
i
3
2
@
A
A

&Y~ RPA RIELER - HAEEN ORI 10 s PRI =M
> WHTTRBEFE GREORR) - NSRRI A E GL ORI A
FRIERSCHIAR ERBRIE (REERIR) ~ NC () A& S -



(=) W& NMRC Viral and Rickettsia Disease HIE22 ELISA 5%

7 B E B R RGan W iVIMUE 28 - fIKF 2 18 world-wide phototype
strains (Kato, Gilliam) % 1 f# world-wide phototype strains (Karp) Bz 5 ik
TA763 1Y TSAS56 T2 & H B EK chimeric protein FRIFAE E.coli expression
system, $MALFIH 3 FMEHEL'E » (FRAMUFEAVZ2EDUR - DL PBS Mk
Ay 1 ug/mL, 3ff coating 7 96 wells ELISA plates, £ well A 100 ul. A%
B 0.1 ug/well B KA 2 {ERR - 1& B #E7T wash, LA PBST (0.1% tween-
20 in 1x PBS)EEMEEE 3 K fIA 10% milk in PBS #£77 blocking SZJE 1 7]\

% » DL PBST (0.1% tween-20 in 1x PBS)/E 4L 3 K 5 Hcf& EHEFIIAFFE 100X
HIIEDEE - —4hPis L 2 A RI(NMRC ELISA SOP & RME—) > it
F TCDC Fr#3R 7 FER[E] strains [ 3 f# world-wide phototype strains (kato,
Gilliam, karp) 5z 4 & Taiwan local strains (TW-1, TW-10, TW-19, TW-22) } #fT
ELISA FATEEH (B 1) - 455 FAM3EE TCDC AHFE(TW-0.25 81 TW-0.39)2
[ B i i [ 5 S s Y U DL T8 NMRC By S SR it SR B — (R

NMRC diagnostic Ag
1. Chimeric (Karp,TA763)
2. Katp

3. Gilliam

TCDC diagnostic Ag
1. Karp

2. Katp

3. Gilliam

4.TW-1

5.TW-10

6.TW-19

7.TW-22

& 7 ~ NMRC Viral and Rickettsia Disease & E@z= 1T ELISA fiff%%
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F— ~ TCDC 81 NMRC HIBUFR A R 5EGE £ m MUF #ETT ELISA M5 -
SEREUR TCDC (VPR EMAB B - REBEBUHE & &dm A R MIA 5
HE— -

seraFiom IFA Titer g™ lgG
country sample [={¢] g NMRC TW-0.39 TW-0.25 NMRC TW-0.39 | TW-0.25
11-1-723 1:400 1:200 1.4528 1.4944 1.43735 | 0.7134 | 1.24965 1.2812
11-1-725 1:200 1:400 1.4491 1.47815 1.4377 0.69735 | 1.2064 1.2501
11-1-748 1:200 1:400 1.44045 1.5159 1.45765 | 0.6787 1.2458 1.317
Thailand 11-1-749 1:100 1:800 1.45135 1.4699 1.47785 | 07212 | 1.14335 1.201
11-1-771 1:400 1:400 1.40535 1.47495 1.44815 | 1.02435 | 1.29865 1.3307
11-1-780 1:400 1:400 1.46465 1.45095 1.4495 1.23365 | 1.36705 1.35965
Duke 2250C + # 1.47475 1.48965 1.4634 1.08895 | 1.33595 1.3793
Sri Lanka
Duke 2447C + 230 1.15865 1.3248 1.36535 1.2198 1.4022 1.4244
: Pool MAK dayl1 + & 1.4098 1.48975 1.47745 | 1.06665 | 1.40565 | 1.47295
Tawen Pool MAK day10 1:100 + + 0.74445 1.17625 1.16705 | 0.2264 0.5051 0.59995
. NHS - ” 0.33725 0.1443 0.1377 0.06015 | 0.05615 00383
NHS3 - # 0.36595 0.1233 011735 | 0.05285 | 0.0425 0.0438
NHP - - 0.62815 0.23955 03167 0.0527 0.2388 0.0628
NHP A- - - 0.4052 0.2247 029575 | 0.0772 0.0646 0.065
He. 930235 - - 0.1306 0.0631 0.0652 0.10375 | 0.17255 0.09
= 930239 - - 0.08085 0.05185 0.051 0,19095 0.062 0.0507
930240 - z 0.53985 0.1949 0.179 0.086 0.0462 0.03805
930241 - v 0.2525 0.1185 012175 | 0.0408 | 0.05155 0.0424
930242 - o 0.6875 0.28145 0.266 0.0855 0.05495 0.03973
930246 - - 0.15485 0.0542 0.0785 0.0738 0.0554 0.04485

G 1 T S A i TR AR s R - FELTA 100 HEBR
Fu{iElZ€8%4E > Dr Chien-Chung Chao thE82 S G EE Bl A A ERIRFFCERL -
e B R T HUS S AKHE RS R IE 4h » NMRC 752 H iR
EEIREE o RS ok B R R B R VB R e N B RS AT
NMRC 82 TCDC 2Pl Hrasia LR FEIHiAgHIALAE » I E BRI Miss
Zhiwen Zhang 73 RIEEHLH#EST 2 K 45 ERBUR TCDC Bl (TW-0.25 B2 TW-
0.39)#% NMRC #i/ BB E - BECDHIHIARE R [E B R EPRATZE £ [eM (R
DL IeG (RE)  FrAEIEEN R - BB ES MRS IeM - H
EXCEL #— A 4aRdpl &y - afLUEE4EE ) TCDC Bd NMRC HY2Er /=AY

SAE L= FL(EX) -
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F2— ~ TCDC HUIE(TW-0.25 £ TW-0.39)82 NMRC FiJE 0] [gM 45

IlgM 35 min
NMRC TW 0.39 TwW 0.25
strain
1:200 1:400 1:800 1:1600 1:200 1:400 1:800 1:1600 1:200 1:400 1:800 1:1600
karp 0314 0.278 0.192 0.122 0.720 0.613 0.464 0.293 0.720 0615 0.4e5 0303
kato 0.414 | 0398 | 0311 | 0.200 | 0744 | 0.685 | 0.594 | 0.443 | 0.734 | 0681 | 0,598 | 0.463
Australia citrana 0398 | 0292 | 0201 | 0136 | 0671 | 0.519 | 0351 | 0210 | 051 | 0501 | 0369 | 0211
Thailand TH1811 0.447 0.373 0.289 0.216 0.887 0.752 0.583 0.422 0.861 0.774 0.634 0.463
Thailand TH1812 0.589 0.535 0.399 0.338 0.912 0.815 0.664 0.476 0.902 0.834 0.704 0.519
Thailand TH1814 0.498 0.423 0.296 0.217 0.839 0.750 0.654 0.511 0.791 0743 0.650 0.522
Thailand AFCL 0335 | 0249 | 0175 | 0138 | 0651 | 0.537 | 0.400 | 0287 | 0635 | 0536 | 0398 | 0.283
Thailand AFC3 0305 | 0234 | 0144 | 0102 | 0617 | 0.430 | 0357 | 0215 | 0.571 | 0451 | 0363 | 0232
Thailand AFPL12 0188 | 0121 | 0075 | 0.086 | 0.438 | 0.282 | 0159 | 0.075 | 0.455 | 0314 | 0187 | 0.087
Malaysia18032404 | 0.438 | 0.430 | 0330 | 0.250 | 0764 | 0705 | 0.604 | 0.442 | 0731 | 0646 | 0632 | 0469
Malaysia18032460 | 0.474 | 0.410 | 0312 | 0.233 | 0.870 | 0792 | 0.658 | 0.447 | 0.836 | 0782 | 0669 | 0.463
Gilliam 0.264 0.267 0.192 0.158 0.632 0.483 0.351 0.197 0.668 0.582 0.439 0.262
Australia Woods 0.195 0.168 0.141 0.093 0.532 0.433 0.296 0.189 0.547 0.449 0.327 0.196
F2= ~ TCDC PiJR(TW-0.25 81 TW-0.39)E2 NMRC HiFE{EH] 1eG 45
LpG 35min
. NMRC TW 0.39 TW 0.25
strain
1:400 | 1:800 | 1:1600 | 1:3200 | 1400 | 1:800 | 1:1600 | 1:3200 | 1:400 | 1:800 | 1:1600 | 1:3200
karp 1.425 | 1480 | 1.466 | 1.420 | 1391 | 1.485 [ 1517 | 1.483 | 1399 | 1482 | 1519 | 1.481
Kato 1.416 | 1491 [ 1.507 | 1.480 | 1375 | 1.459 | 1.506 | 1.480 | 1.379 | 1.471 | 1.499 | 1.490
Australia citrano | 1.421 | 1488 [ 1458 | 1.353 | 1395 | 1.486 | 1.520 | 1.459 | 1.389 | 1.498 | 1.529 | 1.464
Thailand TH1811 | 1.424 | 1487 | 1.441 | 1.416 | 1362 | 1.464 | 1,503 | 1.476 | 1.370 | 1.476 | 1.508 | 1.488
Thailand TH1812 1.400 | 1.483 1.508 1.467 1.343 1.451 1.488 1.472 1.360 | 1.459 1.498 1.469
Thailand TH1814 1.407 1.482 1.509 1.480 1.352 1.445 1.481 1.454 1.361 1.450 1.487 1.462
Thailand AFCL 1.431 | 1.491 | 1.462 | 1356 | 1363 | 1.457 | 1.500 | 1.480 | 1376 | 1.468 | 1.510 | 1.488
Thailand AFC3 1.441 | 1.492 | 1.454 | 1.270 | 1371 | 1.460 | 1,510 | 1.452 | 1374 | 1.483 | 1516 | 1.466
Thalland AFpL12 | 1.439 | 1370 | 0.958 | 0298 | 1.414 | 1.496 | 1.464 | 1.024 | 1.424 | 1.506 | 1.453 | 1.070
Malaysia 18032404 | 1.409 [ 1.485 | 1.540 | 0736 | 1.352 | 1.439 | 1.479 | 1.452 | 1.353 | 1.451 | 1491 | 1.459
Malaysia 18032460 | 1.410 | 1494 | 1.529 | 0900 | 1.354 | 1.441 | 1.493 | 1.459 | 1.351 | 1.448 | 1.503 | 1.469
Gilliam 1.442 1,509 1.396 0.707 1.379 | 1.486 1.528 1.418 1.386 | 1.489 1.531 1.284
Australia Woods | 1.453 | 1422 | 1.302 | 1.045 | 1.425 | 1.440 | 1.447 | 1.381 | 1.453 | 1450 | 1439 | 1.377
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Karp

08 IgM ELISA titer of NMRC and TW
0.6
0.4 :i:::jhﬁ“‘“_-—h_~.
0.2 —— . ;
p Thailand TH1811 Thailand AFC3
0 400 800 1200 1600 08 0.8
—e—TW0.39 —8—TW0.25 —e—NMRC 06 ‘\-‘aﬁzﬂ u.e
o 0.4
o i = e | ———
Kato 0.0 0.0 >
0.8 H\’\' 0 400 800 1200 1600 D 00 aen; 200 4600
06
g; ——_, e & TW0.39 —8—TW0.25 —8— NMRC —8—TW0.39 —8—TW0.25 —8— NMRC
0.0
0 400 BOD 1200 1600 Thailand TH1812
—8—TW0.39 —8—TW0.25 —8— NMRC 0.8 Thailand AFPL12
Tite 0.6 'K}-ﬂ
Gilliam 0. —e—— 3 08
02 04
0.8 02 | g
0.6 oo 0.0 R
gl o 400 800 1200 1600 0 400 800 1200 1600
0.0 —8—TW0.39 —8—TW0.25 —8— NMRC ——TW0.39 —8—TW0.25 —8— NMRC

0 400 800 1200 1600

—o—TW0.39 ——TW0.25—&— NMRC

Malaysia 18032460

Thailand TH1814 Australia citrano

;::_—"’"‘—‘—-——o

B

—

socoo
Shpn®

cceee
ShEm®

0.8
0. =
U.fl . — o e
0.2 e
0.0 - 0 400 800 1200 1600 0 400 800 1200 1600
0 400 800 1200 1600
——TW 0.39 —@—TW0.25 —8—NNRC ——TW 0.39 =@—=TW0.25—8— NMRC
——TW0.39 —8—TW0.25 —8— NMRC
Malaysia 18032404 X )
Thailand AFC1 Australia Woods
08
056 E’h‘\. o 08
0.4 r—__ 0:1 0.6
0.2 W 0.2 24
0.0 08 0.0
0 400 800 1200 1600 L 400 800 1200 1600 0 400 800 1200 1600
—8—TW0.39 —8—TW0.25 —8— NMRC == TW 0.39 === TW0.25 === NMRC =—0=TW0.39 =8=TW0.25 =8=NMRC

[& 7S ~ TCDC 81 NMRC s228rbif A B B 22 E AR LS 1eM

FHFY B & B R THEE (tsutsugamushi triangle) Ay FRfE A €78 - RIE NMRC
Viral and Rickettsia Disease B 2 [F{ (B 0)BN Saa W E GBI TS ~ 2
Enbed g - BRI G R A B - AEREHMMINER=EH—Ea5E
FNIZTEREGRE T - FOBAE 6 B 7 H NP/ 2000 F£5] 2018 578 1L 7 THGHY
T RATIRER SR B S AR - Sl T 30 08 0 £2R 50 g - i
PRI &8 e KA A At e SRRl 3 28 P & - SoARZ g0
RE Bl T ALV I e RS R S M BEAR D UG - A R BE I T B S
WU - RS IR T & L e A RIS AR RS -

K
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Bt - EEEECEIE (4 15 Rickettsia BB &3 A Dr. Chien-Chung

Chao B Viral and Rickettsia Disease ={F Dr. Gabriel Defang © 75 2 BB iz &40

HH Miss Zhiwen Zhang ° 75 3 25 & Dr. Le Jiang &5 % RPA - £ 4 BEH4

Jacklyn Chen &8¢

(2) SMEEILFERES 30 BFEE

SHEMNEBTL RS FEE RS 30 EEE - 1R EHIE

B o H8 Hae 6 H 11 Hikdks

All talks/Sessions
and
Business Meeting
will be in the
Anasazi Ballroom

Registration
noon->

EIVANNIC SN EESE VAT <o)

sTPOR (B0 -

NIH funded Workshop|

Session 1:

Ticks
8:00-9:40

Session 2:
Fleas and Lice
10:10-12:20

JEHMIEER Y
e 10
Session 5: Session 8:
Eco/Epi T4 Effectors
8:00-10:05 8:00-9:50
Session 6: Session 9:
Vacc/Inf, Diag & Omics
10:30-11:45 10:30-12:00
Session 10:
Path |
2:00-3:15
Session 11:
Path Il
3:45-5:00

B ERIER

5% 4 3 By Tick, Fleas and lice, Microbiome, Mentoring, Eco/Epi,

Vaccine/Diagnosis/Treat, Host-Pathogen-Vector interactions, T4 Effectors, Omics,

Pathogenesis. WA THREHRSE » I E = wAHRHV—E
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B3 RO TR RS - HE XD BHE RIS (BIA0& e R 4G
HYRE e S R AR NF-«xB 2 A4 S 3 P A A A T
Anaplasma phagocytophilum 1£5% HLO0 4lifE1% - E#5HHAI4HAEA cytoskeletal
protein Vimentin A8 & {F FHRYEREEHIE - 105 [#&EE0HRFRE © T C KASHE
AP AT RERE T Annexin a2 {FFIZREEEH Mt%H] 5 Ehrlichia Chaffeensis 5k
HLAGLNI LA humoral immunity FI4HAERE A 7E F AR e R AR HY R 5 173K
BE YRS & i A N A LR A Y R ) -

FEIEREGHEE] Ehrlichia Chatfeensis W2 ERBRZEHTFEE LL TRP120,
TRP32 SAE Ry b (1) - ATLAFZRERfS: Ehrlichia Chatfeensis REHR N
HIMEUES » SR A DA EIFAMBHAERY 109 FRHGTE - FAFTATLAE
HIMNA S —EZE DR P2 EAHE L E - DUER T HE - HRSINE
GRESEE T FEFRINAEE Ehrlichia Chaffeensis FBREE ELISA i2#i 245 > HE
R ©

Diagnostic: ELISA of Ehrlichia Chaffeensis

-
Human Monocyotropic Ehrlichios s

for Early *Human monocytotropic ehrlichiosis (HME)
'mmmwr~wm~'~»~?wn @ is a tick-borne emerging disease.
= *HME results in patient hospitalization in
I.{fv" 2 50-70% of cases and has a fatality rate of 3%.
éé Y :.g G 3 * Currently there are no point-of-care (POC)
antigen detection tests for HME diagnosis.
Antidocy Detection
= N
==.. ; s * TRP120, TRP47 and TRP32 are expressed
-. Al E at high levels during infection as potential
SRR e s o : diagnostic biomarkers.
s EEREESEE
...... oot * A total of 19 suspected HME patient sera
o o o ! were tested for the presence of TRP32 and
S rmse g st oot etk ey ; =, = TRP120 antigens, and 10 samples were
Moo & e areren £ positive for both TRP32 and TRP120.
OIS Q7
G 1 ¢ K i i it b M s ﬁ-_gs__g_—u—...,-...:_...::
....... ST | e Y * That provides rapid, sensitive and specific
T ——— ] detection of E. chaffeensis. TRPs can be
[ B developed for POC and reference
s on o laboratory settings.
P e, e s e e 125 e & veted b Gt G o 8

&1 ~ Ehrlichia Chatfeensis WY ELISA FA#% system
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BIMIBEE] Rickettsia felis 7 ELISA 22BN 2015 > ERERMSE
FirBag A A2 —5nY - BRI ER=Z M ompA {ERZEDUR - M
E.coli expression ZIRIGAEH - 1F Rt ee bl AHY biomarker o 1itb2 e
ST HIEFIRI(L) R. felis-infected cat flea feces, (2) R. felis cultured in ISE6
cells, (3) R. parkeri cultured in Vero cells 1E By G5 Gt /N 15 polyclonal
Antibody #E77 IFA B ELISA #5% > 4552 883H(1) R. felis-infected cat flea feces,
BH(2) R. felis cultured in ISE6 cells & 2 L RIEFTFHY serum ¥f ELISA HY
profile ¥ titer A& (Results revealed that sera antibodies had different
reaction profiles between K. felis- infected cat flea feces and cultured R. fé/is
antigens) > JEEYPPEERBUR R felis TR RS R B EHE T b
Atz > mIRE G HETTHURAVEEEE (a shift of Ag expression ), {15 R. felis Ag 2
H'E SFG Rickettsia Ag FVIILE N ERE A FTIELE (B

Diagnostic: ELISA of Rickettsia felis-1

o % B -
LSL)  Developing an ELISA as a diagnostic assay for the detection of Rickettsia felis ElelspnieciioniolficstsliasEipotentialit
Hanna Laukaitis’, Kelsay Legendro, and Kovin Macaluso ‘- occur through infectious flea feces.

. ResuUTs

4 IUBA et sty et g o 8 e s
iy s s T 6

sensitivity in differentiating R. felis from the
SFG Rickettsia.

ﬂ *To develop an ELISA and to determine its
=

*Sera collected from BALB/c mice injected with
(1) R. felis-infected cat flea feces,
(2) R. felis cultured in ISE6 cells,
(3) R. parkeri cultured in Vero cells
were exposed to R. felis cultured in ISE6 cells
Co g and R. felis-infected cat flea feces antigens to
assess cross-reactivity.

HYPOTHESIS

1t ngen s agrana o s avirvind Vo o8 it oot
o San ST LSS S SR

* Results revealed that sera antibodies had different
reaction profiles between R. felis- infected cat flea
feces and cultured R. felis antigens.

* The preliminary results suggest that R. felis
undergoes a shift in Ag expression when secreted
from a cat flea, allowing for serological
differentiation of R. felis from the SFG Rickettsia.

Polyclonal sera + ELISA (Ag: purified Rickettsia felis) / IFA (purified Rickettsia felis)

& ~ R felis 1 ELISA system
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HEtEFI55E] CDC 15 KAgHE PRI Dr. Kato. M5 5= %
TEAERASENL S KA (Rickettsia typhus) B iz 2 bt /£ (Bl
=) KPS T A T Bs b SE (B -+ )  Dr. Kato A FRREE
IrEZ 5 [T4ETAM TCDC T2 - A BT E R E A 1L v RAGIX R RE
HRBhs

Development and Validation of RT-PCR Assaya to Detect Rickettsia typhi in Clinical Species
RT12 and RT27
1. Development

29 conserved regions
11 primer probe set

2. Sensitivity
LOD : 10 copy/Reaction
100% efficiency

3. Specificity : 100% , Not cross react

4. Accuracy : 100% expected
40 samples (high, medium, low, and no )
duplicated

5. Reproducibility : 100% expected
»> asingle plate (triplicate, 1 operator)
» over 15 day ( single replicates, 2 operators)

| e = e o 6. Verification

b S R o e e e o S 20 clinical (8 blood / 8 serum / 2 tissue . 1 CSF)
w1y ....-.«-v-w—-&'::—‘—"'"“"“""" 5= > Result correlated RT 12 (100%)
e e e — » Result correlated RT 27 (95%)

B +— - R. typhus #J Development RT-PCR system
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Sequencing protocol modification and Validation
for increased efficiency of Rickettsia species
determination in clinical specimens

2. Specificity :

Rickettsia africae - +

Rickettsia akari + -
Rickettsia conorii < +

Rickettsia selis +

\Ru:kertsm parkeri

Rickettsia rickettsii - +
|Rickettsia philipii Not tested o
\Rlckettsia prowazekii |+
\Rickensla typhi =

L | i (o

3. Reproducibility : inter & intra

4. Verification :

> 1blood

» 2 serum
US CDC Yan Zeng, Ms > 3 swab
Rickettsia Zoonoses Branch, Atlanta, GA > 3tissue

B+ =~ T RSB R BRI AT T AR TR

{E{3—H2AY/E Bovine Anaplasmosis fEBEH RS ZEHEE » BETS
AR RAIETRAEE - P& ~ 5561 - B35 - FEN - FEER - BN - 724
E5 L GREEY)ZALmBK - R ALMBRAE SIS S A - By
AIRERIBREAIMSET » #E M BB RN EYCEE R A - 2B E IR
> HATEAHLAE S T 5 RAS MU E A 2B £ RS Anaplasma
spp.HY case, RILEERIREISISEOUN T e KBS MUS R B TEH > R LK
Jery NHETTHUE R  HETTHERRD T -

Z2E AFRIMS THEE R 0Y1E T mite, &M THC J77ES TR O.t 9K
JFHSE mite HYR [H) 3 B ELAY B B8 53 - 45 FEBIAE female Y chigger,
nymph, 2 adult B A {EHIE]EZEY Ot WEIEAS (E+=) @ 1l Male mite &)
HEWE] > JEFE AR [EREZRE] AFRIMS &9 Dr. Piyada Linsuwanon HEUIEL
P& EHIEER vector (mite) FTAFMFIE SR - MR H5 50/ DL THC #&
TER R BETE vector LAY TSI SAHRREMISOR -
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Distribution of O.t in Leptotrombidium mites, scrub typhus vector and reservoir

* The IHC showed systemis infection of O.t in all
three stage: chigger (larvae), nymph, and
female adult, but not in male adult.

* In chigger and nymph, 0.t distributed throughout
their bodied, however, higher density of O.t are
observed in the anterior part of their bodies.

* In adults, they were also observed in the anterior
part of their bodies, especially in the salivary
glands, and brain, excretory tubules, midgut lobes.

* Interestingly, in L. delicense adults they observed
high conc. Of O.t in overies.

* The density of O.t in nymphs and adults were 10-fold
higher than eggs and larvae.

* The amount of O.t increased with the size/stage of
mite, ascending from egg, larva, nymph to adult,
were observed in all three Leptotromdibium.

D. Piyada Linsuwanon AFRIMS (Armed Forces Research Institute of Medical Science, Thailand & Mahidol )

B = ~ E&BIEAY vector (mite) B2y O.t AV BT

S MNEEE R REA R AFRIMS &1E » 5 O.t (Gilliam)#EFEE] rthesus
% B ENEYIERRAEIR - BT B R = tHRARVEER - &SRR
T rhesus 8L ARG aR — 1% > HEEAREDIAVEERELR (eschar, skin
lesions) EREGERE = AT IS creatinine, Liver enzyme, thrombocytopenia,
lymphopenia 455 » FEZP BT E HIER b (peak), FEWIEEARE & N -
FERRHTEE SR FE Ky thesus model HJEAME By vaccine candidate FY evaluation, PAK
1% 281 progression B pathogenesis THEAFZE (B-FPU) -
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Clinical Characterization of O.t Gilliam strain in rhesus macaques

== * Horse were intradermally injected Gilliam (5 x 108)
Focus Forming unit (n=3) at the anterion thighs of both legs.

* Clinical sign :
» Eschar
» Skin lesions

* Lab. Diagnosis :

» Thrombocytopenia (acute phase, day 7)
» Lymphopenia (acute phase, day 7)

» Creatinine level were peaked at day7

» Liver enzyme were peaked at acute level
» BUN remarkably decreased on day 14

*The 0.t Gilliam in rhesus model can be utilized to elucidate
the progression and pathogenesis of scrub typhus, will
support the evaluation of future vaccine candidate.

& VU ~ Rhesus model #7142 O.t (Gilliam) B oo i
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OISR R

IEZR RIS TR R B B i (Y [ RS 17 5T 2 RPA £4fla - ZEfditose
B EALL 15 srssthaEmm R AG B - el ER R R EIL e e iess G&
&I~ TS EE) -

BFESE 30 JEEBIL T KA & - SEE RO 1L KA 2R Al (Bhriichia
Chalfeensis W2 EE 35052 2 LA TRP120, TRP32 {E B2 Ehibi)R) - Blrxisiata o>
M5 ERERY > R FE FH BN FRMIRAERY 109 FERHEETHE - FER AR a2t
TP TR IEEDIERE - W RZ -

FHBEEFHIEITEMAOR » D EEEIL KR TR > W
WNEEFET 10 FAERR - HOTEIESEEER = b - BARDUIGEMA - f
PR %A% > Dr. Chien-Chung Chao ¥ G H A 8BV TL e IS
W2 ET 248 - RUERRE SR m, - w20 R R B MInR2 Bt 7 NMRC &
ABEEHE M - RAHERE M E =B & - Sam2 B UR

TSAS6 » A EETTHEITE BT MTA %% » {EARKAE L R RS B R &

TR REE - fem 5 BB I KA MY ERT SO -
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1. [f{— ~ NMRC ELISA (Scrub Typhus)fEZXEd/EFEFE

I. Checking your equipment

a.

Make sure that all of the plates you are coating with antigen fit easily onto
the plate washer

NOTE: This protocol is using Medium bind 96-well U-bottom plates
ordered from Phenix research, Cat# MPG-650001

II. Buffer preparation

a.
b.

1xPBS: dilute 1: 10 with 10xPBS
Wash buffer(PBST): 0.1% tween-20 in 1x PBS

III. Preparing the antigen

VL

VIL

Note: Dilute the antigen/protein to a final concentration of 0.3

micrograms/100microliters with 1XPBS.

a.

b.

Based on the concentration of each antigen and how many plates you are
going to coat calculate the amount of antigens and add them to the 1XPBS
to obtain the final concentration of 0.3micrograms/100microliters(0.1ug
Chimeric-1 + 0.1ug Gilliam + 0.1ug Kato)per 100ul

Mix it very well

Coating the plates

a.
b.
C.
Blocking
a.
b.
C.
d.

Pipette 100ul prepared antigen to each well.
Cover the plate with plastic wrap and label
Refrigerate at 4° C for two overnights

Prepare 10% milk in 1x PBS

Rinse coated plates twice by pipetting 200ul/well 1xPBS each time
Add 200ul/well of 10% milk in 1XPBS

Incubate at room temperature for one hour

Adding the primary antibody to the plate

Dilute each primary antibody 1:100 in 5% milk 1xPBS
Rinse the plates twice by pipetting 200ul/well 1xPBS each time
Mix prepared primary antibody very well

. pipette 100ul primary antibody into desired well

incubate 1 hour at room temperature

Wash the plates

a.
b.

Recover the primary antibody

Pipette 200ul wash buffer 1x PBST into each well and incubate 10 minutes
on shaker

Wash plates with plate washer 3 times with wash buffer

22



d.

Pipette 200ul 1xPBS into each well and incubate 5 minutes on shake

VIII. Adding the secondary antibody

a.

b.
C.

Dilute secondary body: Rabbit anti-Human IgG(Santa Ctuz, Cat# sc-2923)
1:4000* or Rabbit anti-Human IgM(Dako, Cat#P0215) 1:4000* with 5%
milk in 1xPBS

Pipette 100ul prepared secondary antibody into each well

incubate 1 hour at room temperature

IX. Wash the plates using the procedure in section VII
X. Adding the substrate

a.

o o o

e.

Prepare Substrate(KPL, Cat#50-62-01): Combine equal amounts (1:1) of
ABTS Peroxidase Substrate Solution A and ABTS Peroxidase Substrate
Solution B to the amount required

Mix it very well

Pipette 100ul prepared substrate into each well

Incubate in dark for 30 minutes

Read the plates

XI. Incubate in dark another 30 minutes and then read the plates again (1 hr reading).
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