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Sunday, 18 May 2014

Take Airplane to Singapore

Monday, 19 May 2014

Introduction to course and lan Mendenhall 9:00 - 9:15 AM
instructors
Participant Introductions 9:15-10:00 AM

Bat as Reservoirs of Zoonotic
Pathogens

Linfa Wang

10:00 - 11:00 AM

Disease Ecology and a One
Health approach

lan Mendenhall

11:00 — 12:00 PM

Lunch Break 12:00 - 1:30 PM
Bat Morphology Benjamin P. Y-H. Lee 1:30 - 2:30 PM
Bat Identification: Benjamin P. Y-H. Lee 2:30 - 3:30 PM
Morphological and Molecular

Break 3:30 - 4:00 PM
Bat Ecology Benjamin P. Y-H. Lee 4:00 — 5:00 PM
Field Methods for Bat Population Benjamin P. Y-H. Lee 5:00 - 6:00 PM
Monitoring

Tuesday, 20 May 2014

Laboratory Safety Walkthrough Huiling Guo 12:30 - 1:00 PM
Safety and Personal Protective lan Mendenhall 1:00 — 2:00 PM
Equipment

Samples and Testing Schematics lan Mendenhall 2:00 - 3:00 PM
Break 3:00 - 3:30 PM
Field Excursions — A lan Mendenhall 3:30—-4:00 PM

Walkthrough

Benjamin P. Y-H. Lee

Field trip to Rifle Range Rd:
Eonycteris spelaea

Meet at 9" floor of EID

4:00 PM - 2:00 AM

Wednesday, 21 May 2014




Field Trip Review

lan Mendenhall
Benjamin P. Y-H. Lee

12:30 - 1:00 PM

Breakout brainstorming session:
Identification of knowledge gaps

lan Mendenhall

Field trip to Bukit Timah:
Rhinolophus lepidus

Meet at 9" floor of EID

3:00 PM —2:00 AM

Thursday, 22 May 2014 — Room 6A

Field Trip Review

lan Mendenhall
Benjamin P. Y-H. Lee

2:00 PM —3:00 PM

Field trip to Bukit Timah:
Penthetor lucasi

Meet at 9" floor of EID

3:00 PM - 2:00 AM

Friday, 23 May 2014 — Room 6A

Bat Immunology Aaron Irving 1:00 - 2:00 PM

Coronaviruses Vijay Dhanasekaran 2:00 - 3:00 PM

Break 3:00 — 3:30 PM

Paramyxoviruses Danielle Anderson 3:30-4:30 PM

Group Dinner 6:00 PM

Monday, 26 May 2014

Second Week Overview lan Mendenhall 9:00 - 9:30 AM
Benjamin P. Y-H. Lee

Bat Dissection and Tissue Erica Sena Neves 9:30 - 12:30 PM

Harvesting

Lunch 12:30-1:30 PM

Bat Fly Mounting, Identification, lan Mendenhall 1:30 — 3:00 PM

and Blood smears (Alternate

groups of 4)

Break 3:00 - 3:30 PM

Nucleic Acid Extraction (Manual) lan Mendenhall 3:30-6:00 PM

Tuesday, 27 May 2014

High throughput nucleic acid Erica Sena Neves 9:30 - 11:30 AM

2




extraction - Qiaextractor

Lunch

11:30 - 1:30 PM

PCR detection of parasites

1:30 - 6:00 PM

Serology

Wednesday, 28 May 2014

PCR detection of parasites

9:00 -

Demonstration of NGS Library
Preparation

Kristy Okahara

Group Dinner

Thursday, 29 May 2014

Breakout brainstorming session:
Standardization of BBV

surveillance

12:30 - 1:30 PM

Pathogen Discovery

October Sessions

1:30 - 2:30 PM

Primer and Probe Design for

Emerging Viruses

Mahesh Maroothy

2:30-4:00 PM

Break

4:00 — 5:00 PM

Field trip to Kent Ridge Park:
Cynopterus brachyotis

Meet at 9" floor of EID

5:00 PM —2:00 AM

Friday, 30 May 2014

Introduction to Pathogen Gavin Smith 10:00 — 11:00 AM
Evolution and Fundamentals of Udayan Philip

Molecular Evolution

Sequence Alignment Algorithms: Gavin Smith 11:00 — 12:30 PM
Lecture and Practical Udayan Philip

Lunch 12:30 - 1:30 PM
Selecting Best Fit Evolutionary Gavin Smith 1:30 - 2:30 PM
Models: Lecture and Practical Udayan Philip

Phylogenetic Tree Reconstruction: Gavin Smith 2:30 - 4:00 PM
Lecture and Practical Udayan Philip




Break

4:00 - 4:30 PM

Course Wrap Up & Review

lan Mendenhall
Benjamin P. Y-H. Lee

4:30 - 6:00 PM

Saturday, 31 May 2014

Take Airplane to Taiwan




-~ F¥RrF
(-) G- A 4H 5

¥t (¥ < P > order: Chiroptera) & #f %7 ¢ fasffic p =03 edi o 37 0% 2 B
Fo A FERHT 2H(EAN A )R- ) FLPATRAFALD 0 A w5
=~ ¥ & & P (Megachiroptera) # -] ¥ < & p (Microchiroptera)(# - ) > 2 & 7 4%
+ B eRiE o * B £ I P cnbkig(megabats) 0 f Bk Al o ¥ a %
Wodg o REMS AL LR EIARLEREFHER > AR RFALS(F
Rousettus » % 2§ ) » 4§ 5 flying foxes - -] ¥ £ &y P kg (microbats) - 48
AlECL (HBEE 530 24) 7T0%whis 2 & B4 bhif > 2 8 2R3 dvr Ba

CR RIS ST RS NN CE SN SN NN L S TN S

Bl— ~ $hig > 2k ens # (& 500 > 22 o kg &fE 4 F B p )(Findley, 1993) -



F.— ~ ¥i5 (F £ p )~ #g(Calisher, C.H., 2006) -

Family and subfamily

Megachiroptera, Pteropodidae

Microchiroptera
Craseonycteridae
Emballonuridae
Furipteridae
Hipposideridae
Megadermatidae
Molossidae
Mormoopidae
Mystacinidae
Myzopodidae
Natalidae
Noctilionidae
Nycteridae
Phyllostomidae
Rhinolophidae
Rhinopomatidae
Thyropteridae
Vespertilionidae
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p > 4 ®] 4 Yinpterochiroptera (+* & P ¢ z Rhinolophoidea # Pteroodidae) %
Yangochiroptera (#* 3 P # Z Emballonuroidea ~ Noctilionoidea #*
Vespertilionoidea) » »* @ I P 364 g Ew @t HIER o XL P H P 7 FLikig
p 52~50 fa i # % ( #7¢ % > Eocene period » fr¥ 3kiE R A F 2 - )R

CERIEE(RC) -
Families of living bats
Pteropodidae (Old World fruit bats)
Rhinolophidae (horseshoe bats)
Hipposideridae (Old World leaf-nosed bats)
Megadermatidae (false vampire bats)
Craseonycteridae (bumblebee bats)
Rhinopomatidae (mouse-tailed bats)
Nycteridae (slit-faced bats)
Emballonuridae (sheath-tailed bats)
Phyllostomidae (New World leaf-nosed bats)

>

_|®

Mormoopidae (leaf-chinned bats)

Noctilionidae (fishing bats)

Furi i (smoky bats)

c Thyropteridae (disk-winged bats)
Mystacinidae (New Zealand short-tailed bats)
Myzopodidae (sucker-footed bats)
Vespertilionidae (evening bats)

D Molossidae (free-tailed bats)
@ Natalidae (fi ) d bats)
R e | B| & | ‘
<
R gl & |8
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r T g | T T T T 1
70 60 50 30 20 10 0

Millon years ago Simmans N R (2005)
Bl= ~ a5 (¥ £ p 4=k % & i (Simmons, 2005)(A: Rhinolophoidea ; B:
Emballonuroidea ; C: Noctilionoidea ; D: Vespertilionoidea) -
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Figure 13.2 Variation in the uropatagi tail, external ear, and tragus of representative families of bats, (4) (a) Frut

bats (Pteropadidae) in the genus Pteropus, as well as some New World leaf-nosed bats (Phyllostomida New World leaf-nosed
bats; {¢) tube-nosed fruit s in the genera Nycbmene and Paranyctimene (Pteropodidae), (d) New W leaf-nosed bats; (e) hog-
nosed bat (Craseonyctendae), with extensive uropatagium but no external tall; (f) mouse-tailed bats (Rhinopomatidae) with long,
thin tail free of the uropatagium; (g} free-tailed bats (Malossidae) with about one-half the tail free of the uropatagium; (h) common
bats (Vespertilionidae), similar to tails in horseshoe bats (Rhinolophidae) and false vampire bats (Megadermatidae); (i) slit-faced bats
(Nyctendae) with T-shaped tip of the tail; {j)) sac-winged bats (Emballonuridae), fishing bats (Noctilionidae), and moustached bats
(Mormoopidae) have a tail that protrudes through the uropatagium. (B) Representative sizes and shapes of the external ears and tra-
gus in bats. (a—) Variation in size and shape of the ear and tragus in vespertilionids; (d) antitragus in a rhinolophid; (e) continuous
Inner ear margin without tragus or antitragus in a pletopodid. Adapred from Hill und Smitb, 1984, Bats: A Natural History, British
Musesern of Natural History.

Bz -~ ¥i§ S-f8#% i B (Hill and Smith, 1984) -




Key to bat families

1a Tail membrane absent or, if present, not
joined between legs; claws on thumb and
second finger of wing (except Dobsonia
which has furless back); eyes large, head
dog-like; no fleshy nose-leaf; navigates
using eyesight.

~» @ Family Pteropodidae (page 62)

1b Tail membrane joined between legs; no
claw on second finger of wing; eyes
relatively small (except ghost bat); may
have fleshy nose-leaf and/or complex
folds; navigates using echolocation. —» 2

2a Tail fully enclosed within the tail
membrane or tail is absent. >3

2b Tail not fully enclosed in tail membrane
>

3a Large elaborate nose-leaf covering large
portion of face. >4

3b Nose-leaf absent or small simple ridge on
muzzle. » 6

4a No tail but full tail
membrane; large bat;
prominent eyes; large
ears joined above
head; forked tragus
of ear.

> ® Family
Megadermatidae
(page 82) I

4b Tail present; eyes small; tragus absent.

5a Nose-leaf
covers most of
face: lower leaf
a distinct
horseshoe shape; |
large projection
(sella) protrudes
from the centre of the nose-leaf and the
upper leaf is pointed; toes with three
joints each.

» ® Family Rhinolophidae (page 84)
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7a Substantial portion of tail extends
beyond the tail membrane.
~» ® Family Molossidae (page 188)

Nose-leaf less
extensive; a
flattened square or p 1
oval disk; no sella -
protruding from the P
centre, but small
club-shaped "
structures may be e ‘
present; the upper
leaf is square or rounded; toes with two
Jjoints each.
~» ® Family Hipposideridae (page 90)
Terminal phalanx of the third digit of

wing is a similar length to the second
phalanx.

7b End of tail projects through the upper
surface of tail membrane into a sheath
of skin.

» @ Family Vespertilionidae

(page 104)

4 » ® Family Emballonuridae

Terminal phalanx of the third digit of (page 205)

wing is at least three times the length of
the second phalanx.

» © Family Miniopteridae (page 179)

g 31 (Churchill, S., 2008) -
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Virus

Bat species (common name)"

Family Rhabdoviridae, genus Lyssavirus
Rabies virus.

bat species, essentially worldwide

Lagos bat virus.

Eidolon helvium (African straw-colored fruit bat), Micropteropus pusillus (Peters’ lesser epauletted

D h virus

fruit bat), Epomops dobsonii (Dobson’s epauletted fruit bat), Nycteris gambiensis (Gambian
sllt-faccd bat), Epomophorus wahibergi (Wahlberg's cpaulc[tcd fruit bat)

Australian bat lyssavir

sp., Nyctalus noctula (noctule), Vespertilio murinus (particolored bat), Nycreris
lkebmm (Egyptian slit-faced bat)
hiroptera (multiple Prerapus spp.), Microchiroptera sp. from Australia, Saccolaimus

Siaviveniris (yellow-bellied pouched hat)

E bat 1 Eptesicus serotinus serotine), Re aegyptiacus (Egyptian rousette)

Eumpeun bat I irus 2 Myotis myotis ( d myotis), Myotis dasycneme (pond myotis), Myotis nattereri (Natterer’s
myotis), Miniopterus schreibersii (Schreibers’ long-fingered bat), Rhinolophus fermumequinum
(greater horseshoe bat), Myotis daubentonii (Daubenton’s myotis)

Aravan virus Myotis biythii (lesser mouse-cared myolis)

Khujand virus Myotis mystacinus (whiskered myotis)

Irkut virus Mmma leucogaster (greater tube-nosed bat)

‘West Caucasian bat virus schreibersii (Schreibers’ long-fingered bar)

Family Rhabdoviridae, genus unassigned
Gossas virus.

Tadarida sp.
Myoi

Kern Canyon virus

tis is (Yuma myotis)

Mount Elgon bat viru:
Oita 296 viru:

Rhinolophus eloguens (eloquent horseshoe bat)
comultus (little Japanese horseshoe bat)

Family Orthomyxoviridae, genus
Infit irus A, infl A viru

Family P

, genus H
Hendra virus .

Nyctalus noctula (noctule)

<..Pleropus alecto (black flying fox), Preropus poliocephalus (gray-headed flying fox), Preropus

scapulatus (little red flying fox), Preropus conspicillatus (spectacled flying fox)

Nipah virus Preropus hyp (variable flying fox), Preropus vampyrus (large flying fox), Preropus vlei
(Lyle’s flying fox)
, genus
virus Sturnira lilium (vellow epauletted bat)
gle virus Pieropus ep gray-headed flying fox)
Tioman virus Preropus hyp (variable flying fox)
Family Paramyxoviridae, genus
undetermined, a p TTTEI ) lesch ltia (Lesch It’s rousette)

Family Coronaviridae, SARS coronavirus ....

Famlly Togavmdae, E:nusAﬂDhawms
viru

-..Rhinolophus sinicus (Chinese horseshoe hal] kaofopﬁm pcarwm (Pearson’s horseshoe bat),
Rhinolophus macrotis (big-eared h bat), (greater
horseshoe bat)

phus fe 9

SP. aegyptiacus (Egyptian rousette), Hipposideros caffer (Sundevall’s leaf-
nased batJ Champ)wn pwmfu.r (little free-tailed bat)

Sindbis viru

Venezuelan equine encephalitis virus....

Famlty F.'avwlrrdae, genus Flaviviris
bat virus

Rhinol sp., H idae sp.
..Desmodus rotundus (vampire bat), Umdemxa bilobatum (tent-making bat), Artibeus phaeotis
(pygmy fruit-eating bat)

Ch "

Carey Island virus

purilus (little free-tailed bat), Tadarida condylura (Angola free-tailed bat)
iotis (lesser short-nosed fruit bat), Macroglossus minimus (lesser long-tongued

Central European encephalitis virus..
Dakar bat virus

fruit bat)
.Unidentified bat
Chaerephon pumilus (liule free-tailed bat), Taphozous perforatus (Egyptian tomb bat), Scotophilus

sp Mops condylurus (Angola free-tailed bat)

Entebbe bat virus oph pumllas (little free tailed bat), Mops condyiurus (Angola free-tailed bat)

Japanese encephalitis virus Hipposideros arm (great roundleaf bat; also known as Formosan leaf-nosed bat),
Mlmopreru.r schmbersﬂ (Schreibers” long-| ﬁng:red bat), Rhinolophus comuius (little Japanese
horseshoe bat)

Jugra virus Gy brachiotis (lesser short-nosed fruit bat)

Phnom-Penh bat virus.....
Rio Bravo virus

Rhinolophus rowxi (rufous horseshoe bat), Cynoprerus sphiny (greater short-nosed fruit bat)
Myotis lucifugus (little brown bat)

onycteris spelaea (lesser dawn bat), Cynopterus brachyotis (lesser short-nosed fruit bat)
Tadarida brasiliensis mexicana (M n free-tailed bat), Epresicus fuscus (big brown bat)

St. Louis phalitis viru

Tadarida brasiliensis mexicana (Mexican free-tailed bat)

Saboya virus Nycteris gambiensis (Gambian slu-faccd bat)

Sokuluk virus. } ilio pipistrelius (probably Pip lus; common pipistrell
Tamana bat viru: P pnmrl!n (Parnell's musmchod bal)

Uganda S R sp., Tadarida sp.

Yokose virus. Unidentified bat

Family Bunyaviridae, genus Bunyavirus
Catu virus

Molossus obscurus (possibly Molossus currentium; Thomas' mastiff bar)

Family Bunyaviridae, genus Hantavirus,
Hantaan viru:

Unidentified bat
Ariibeus jamaicensis (Jamaican fruit-cating bat), A. lnuratus (great fruit-cating bat)

Eptesicus serotinus

Family Bunyaviridae, genus Phlebovirus
Rift Valley fever virus.

serotine), Rh (greater horseshoe bat)

pus pusillus (Peters’ dwarf epauletted fruit bat), Hj ideros abae (Aba leaf- d

Toscana virus

bal). Mmroplems schreibersii (Schreibers’ long-fingered bat), Htppas!dem: caffer (Sundevall's
leaf-nosed bat), Epomops franqueti (Franquet's epauletted bat), Glauconycteris argentata
(common burterfly bat)

Hus kuhlii (Kuhl's pipistrelle)

Family Bunyaviridae, genus unassigned

Ch "

Kaeng Khoi viru:

P plicatus (wrinkle-lipped free-tailed bat)

Bangui virus

Family Reoviridae, genus Orbivirus
fe virus.

p sp., Pipistrellus sp., Tadarida sp.

Eidolon helvum (straw-colored fruit bat)

Japanaut virus

teris qustralis (southern blossom bat)

Fomede virus.

Family Reoviridae, genus Orthoreovirus

Nycieris nana (dwarf slit-faced bat), Nycteris gambiensis { Gambian slit-faced bat)

Nelson Bay virus.
Pulau viru

(gray-headed flying fox)
Pren I

Broome virus..

Tacaribe viru:

Family A4

(variable flying fox)

.....Pfernpns aleeto (black flying fox)

Artibeus lituratus (great fruit-eating bat), A. jamaicensis (Jamaican fruit-cating bat)

Family Herpesviridae, genus unassigned
Agua Preta virus....
A lovi

....Carollia subrufa (gray short-tailed bat)

Myots lucifugus (little brown bat)

Parixa viru:

lta thomasi (Thomas' nectar bat)

Family Pi
Juruaca virus....

, genus

Unclassified
Issyk-kul (Keterah virus)’...

Mojui dos Campos virus..
Yogue virus

e Nyctalus noctula (noctule), Eptesicus serotinus

«..Unidentified bat

....Unidentified bat

scmlinn), 1
(common pipistrelle), Myotis biythii (lesser d
(greater horseshoe bat), Scotophilus kuhli (lesser Asiatic yellow house bat), Cynopterus

(lesser short-nosed fruit bat), Eonycteris spelaca (lesser dawn bat), Chaerephon
plicatus (wrinkle-lipped free-tailed bat), Hipposideros diadema (diadem leaf-nosed bat),
Taphozous melanopogon (black-bearded tomb bat), Rhinolophus lepidus (Blyth's horseshoe
bat), Rhinolophus horsfeldi (possibly Megaderma spasma, lesser false vampire bat)

(Egyptian rousette)

Kasokero virus

aegyptiacus (Egyptian rousette)

9
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B E o AT R R A EOEF A PR e A orisk 3 2 AR gL a7
M F % s (hazard) s 2 (s anfp B {8 % o 30 E gk ﬁ@s;m W EIER B A
TRV REREAREN KT RGP Rk (L) v TR E - 1 0Fd
BicPl R dehh ' TRBHHR G F I M ZMERFL DT A | F

ek BARFEEE (F2 NS ¥ ~ e gh ~ 22 2@ ) 2 ME%YE
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Conseguences

Moderate
2

Prabable

Possible

Likelihood

Irnprobable

Ke Yellow
¥ Mediur Risk

dTiig e AER T SRS 0 2 BT AR o thig K R B

BRI S IR AR (RIE .~ Bk R 2 K v~ A R R b
G v | BARNE 0 V)R o K 2 RORMOR o B MhiE B E s
BT REAR S R A LR AR BB REEE AR R S
Nipah 4 bt § @ § Agif 70%:n % 5~ = )0 F15 A 8f- LpmR 28 5 %307
Bed o s A BAER T £ A R K (PPE) 1 E 1 BRI W A o (1

B SBipigifkitcank a2 (B2 ) Afd 2 FE8nBAFRELE - L A7 i
BB K BT HE MR PR fe it PPE Set Ao PPE setA ¢ 5 Tyvek $&3 ;%3 2 &

AR AR R EELGED EF) ¢ (NS & P100 »#xx &) ~ & & (¥
Tt PR WSR2 > RAKKRAREFRT - KBS R) 7 B0 2
YRl enEE(T i) & )o A B E 4R (THE & AT A B BT 05 4% YA fe 1Y PPE Set
BoPPE set B # g4k fk b ¥ 24 (£40 2R ~ £ » £00 b1 PR RSB
Foe e g ) s R R L (P £%) s ¢ B (N5 & P100 e E) - £
BTG RA SRR S RAERAREFRE - KPR EE) 7 2%
BEEORPR AR (T 4l E ) o A B B BT URIEANR T At L ApF > fef PPE Set C
T o PPESEtC # ZaRHRE Y 24 (KA 2R~ KA X0E b R LB
7 2 i w o) ~ T (N95 & P100 v e B) ~ £ B (fefi- LML E) 7

B ur 2 urp enig(v L4 ) .
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Handling SEABCRU PPE I_?ecommendations
Bats? ying| Fox Working Group 2013

Figure 1

Observation Collecting
Feces/Urine?
PPE Set
B*
; Bats Bats
Personal R?(ggt Roost/Flight Present Absent
Protective Dat

Equipment = PPE ;
No PPE Level of PPE Set
Needed Exposure?* C*

* See SEABCRU Risk HIGH: Likely contact LOW: Possible contact

of Disease with urine, feces, saliva with urine, feces, saliva
Transmission from

Flying Foxes PPE Set PPE Set
document for more A* B*

details

B ~kfp A R 5Lk T A RRL 2 FEABAPELSE -
(z) G422 1

A g B T AR A R R B R o g
BT ME R FHET (R T TE) ) S 2 RS T4 O
FALFTFASPMR T ARLH(UL N R B AR G R
£)o 1 AEA R T AR FRE AP T §AIG A o KGR B
3£ % # (Personal Protective Equipment » PPE) 2 if »+ % 238 {7 &~ 4k (7 o ik dp

Tl iFpeEnt ko RiEET B E%PPE @il

YhEG A AR T 2 R K H o VO RIphig SR A OV M iR AP > 2
SET 1 (A BBl RRUER o AR 4 KA 0 4 24K E

R - L R e S U
1. Hand net /Butterfly nets(+) /4 £ %)

Pl BB )T 2 AT Y (Aol R~ By Z RSP Hoh
B o MR TR LA A TS LERY 4 0 ERIGFR G o



Bl= > @ % F) e/ B e RakE o

2. Mist nets(5% %)

HALARFWAERRBERE SFL L7~ 3 F ki fdhighl & (B

Ao RATB N2 Fae o B A ¥ v o #EE &% NF R FHELERL Tk
Boo Rfastaerild 2 Fe BRI RE A HEaY o 50 g i ROk £ 4
FOH KAL) kg o A FAREET I A 93 SRS oV R4 T
FEBEEP L] 2 R #(Denier)(® & BAx B ARG * o e 3 2 R Bk kR

FARS ERE L PSR TR ELS S EL R ERSACE L EC

==

Ak R hF T 5 69 2% Renfa) R (F4) 50 R L B Rk
el K g et RFRC)ELP 2 WA X FLp hbhigoFREAF L
526:6-9-122 182% » FRUKF 5 2326 2 ¢ -

» f‘v’:‘sma”batSaEF“#)j\’ FiET 36~38mmixp ~30-50~70 2 R #Hc > & & L
B g o * 2t Flying foxes ff 4> RIFE * 100mm P ~ 3 R A2E 2 F 2

£ 3 4 1% pockets 7% e o
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I~ pole

H—Dbench strings

b—loops

[=—pockets

/pole holder

@~ ~ Mistnet (5 ) #1415 -

R

B4~ Ry A B2 IFRLE 2 F o 5‘5-%’%3}&1&7 ok g o (A - &
¥ BVACT ﬂ‘] D:HE-FH® - gifpnd#» B EZ4 FEBLESY
Al )

B IOT I RIS B hbhig o E RO R K

B3
BTG IR O TEDY B R B ¥ B S T4 L ke~ (R iR(water hole) ~ L &

&

W
&
W
%
P
i
"
.'i'%’
4
y
©
E
b
=

S A4tk b LT F WA RO T2 AL
57 WA netshyness(#hif 1 fEt =8 F F K FEYLGE) FREIF AT
- R ARE29% 0 T ,é%i&q,gla,ﬁ \alpgsﬁ'su\,uﬁwg» H

W ARG ST B ST IT T e AR B N ARE (R3] B f1) o 1 o g 3 Hh e

15



3. High nets/canopy nets

I ERFVEHRFET 0 KT R EFENLE LK (B ) o T kR
PR RRF Dfh

B - . canopy net #§ ] -

4. Harp traps(E ¥ &)

B R BAFAUD AR HAR2-3 A LD R RIS
# R (catch bag)(Fl - - ) = o 02 B 4t (it b 47 RIT] 0§ B 4L HF 1149 b AL
Eljg/;%;&j,&';ﬂ?’—rﬁ—%ﬂ#&? g?kvfr%k,ﬁb,éﬂf o

v

EFSTIFY ALAEFRET D LRGBS D) 5T R E G 1

LAFANe o BFREEFRE > PREINRFE FRE RFFRRE S

F Ak g 1T bhadf 50 o

“

wuun [

-~ B B ks 4 4R -
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i) i Tﬁ ThN=EL |~ —— —~—__
Bt ~BFRREY 220 L8 (AR BiRp T 5 C
EF+rv i DiFx»r»v SELAXRERRER SRR LERF  GRpIE
Ry HEFEHEY o K EWRA B

() A7 R % 27 J (Emerging Infectious Diseases) s %7 i

TS%RTEA R A A B R AR P BTRTE A LR T A o Ao R
T s S B e B 3 (initial transmission) ~ o A BT AT A AT T A (B o R
# 3 ') ~ epidemic/pandemic(iit {742/ = 7 {7) ~ endemic(3 3 iR (T) o LT 2
BARMEERGRRBROE AL SR PRES 23 A R (o ko
AR B i A3 R A LIRS YRR e
s L G PR A B RCE P AT T R F A
FHRRT R OFEIRE) R ORATE S Z(FF 2 EHEFRVIM )

=z 2
BATE IR 2 B AERE 2 TR TI ANA DR BES e

ok

SRA LT ARE o T RE B (TF LB R EE RRR
L) T R (e S A - B k2 % diploid o i A e

¥ % continuous line) » :)?a-% BAESFTRE W £ 45(H-HA -~ IFA & PCR) ©

e A PR B S AR ARG A AT
X

RISFFL Y cRBEAV NG pA R e BE ARG AR Y S
BT ER A AR LR AR s LWL Lp AR E D
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2. K EpesaF RITPERE AR

R épriar R(PCR)Z rpf B & fssdax i(real-time PCR) 5 #-if ¥ £ § A
M2 FRP R D2 T Sd PG B - ﬁé?ﬁﬂ+ﬁﬁ@@mﬁﬂ

L3

%
;x

11. T ,zJ:’}‘J"}’\ﬂ% mrk’”‘ﬁkm-gf\ ;fﬁaﬂ%‘%t;;ﬁf\‘aﬁﬁﬁ}g'{ o 2 L ;/L&
kR gL K AT REFRE A FRED O FRERRIR R A TR

Hiald o PRE% 27 g AL F RS R RRREY -

PR T RETAARD A PRERY GIF SR R

,&_

T oS UTR) 2 B R i Rl(Bl+ 5330 R B LR B
VPL) e piln % AFI2 REFFAT S L5l 3 R ¥ EHap AT - 515 %3
AR E R f18~24bp s F ~ Tm &>t 50~60°C #eif & » F Z % 4 hairpin %
primer dimer % ‘m& > ¥ @ * Primer 3 & rf §T etk 513+ o 313 &2k is
T i * blast kB 2k 231 5 il & A28 (E score g Mt 107)) F W pE R
ERFGER il o T FA L bRt o 2R £ R3¢ 50~1500p # G 15
o3 FUP AL ZRBAFLR RAXF BHERFET > A LR ROER(K
+ 500bp) » K et W pER K 30~45 F5TT 0 F R A E R e 0§ PEH 4
Fput ¥ pERF(L A 487 28 @ 1000bp) ©

3. R R

GRLE }P‘a)@:}'ﬁﬂ e lgM & IgG Fukl » 2 ¥ i € 7 R ah (i * Wfﬁ—%‘

&
BEF KRG RERBIMME G ELGRE A @ £ R0 ROk R iR

BB i i is) o
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(7)) ¥k ¥F ¢ 30 R

WI R EE A >V RREMEF FHR )RR SN

AN ST PP S

BATS - FIELD SUPPLIES CHECKLIST

RAPP

Mist nets VTM Cryovials Data sheet sample
Mist net poles Sterile 1.5ml tubes Masking tape
Harp trap Cooler box and ice packs Microscope slides
Tent stakes Plastic sample box x2 Slide box
Ropes Syringes (1ml) Mango juice
Bungee cords Needles (27G) Scissors
Bat bags Oral swabs * Plastic tubes holders
Head lamp Anal swabs ** Paper towels
Torch light 20ul pipette Tool box
Extra batteries 200ul pipette Waste bag
Multi-tool 20ul pipette tips

200ul pipette tips

PBS — 7.6pH (50ml)

EtOH + Glycerol (50ml)

EtOH 70% (50ml)
ENVIROMENTAL/ Methanol — 100% (200ml)
CLIMATE VARIABLES MeOH glass container
Data form Biohazard bags
GPS Biohazard sharps container

Spherical Densiometer

Paint brush

Ruler

Forceps

Hand sanitizer

Weather-monitoring

Eye dropper x2

Alcohol spray

device Punch biopsy Leather gloves
Cutting board Latex gloves
Cotton pads N95 mask
0 R Calipers Disposable long sleeve
Permits Scales Helmets
Permit IDs Clipboard Betadine
Laminated permits Data sheets Bottles with clean
Pencil/ pens/markers water
DOR 0
Sterile swabs (rayon) - oral Fisher 23-400-111
** | Sterile swabs, small - anal Fisher 14-960-01

Eonycteris spelaea(® -+ =)

S5F S P URkE o 4 5 RifleRange Rd. » i 403 B F @ ST
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i d (B w) > %2 4 e PPEsetB B 4 i - Wb LAT >
KEBRL Qe Rz L@ FFQ1 LG HBRELTE 7
VIM e ] § 5 $nsiiize o @ * B g e b Ak &~ ) § GEE A R)F St
(BT B E ot uhig o L ACT & %3 5 18 17 Whi§ 37 3500 Wi it 7 B 37 45
(80 MR E TR ATNG il [ GRS R TR AR ELE S S
YU AR M (TR < g R MR T AR R L P T o Al ) o i
B AR AT AT E R FEEERARE@ A

Pnd§ dF AP PIER TP P RAME R AR o F RITERE DR AP
Pt AcE A (2T ) hif A B T AT B i A » T AL (HhIE S
EE-WHFE CBE M S HASHE D EF R AT R R IRE o B E
FHR AR U F AR R SR BB A T E L BB (
R L chZ BB TO%FH PR R M F AL AAZHET TR Sl X

o3
=i

obrs Qi b T R F A Bl ) v RR G PRI (R E T Fh
TG > ol Lt BT K GAE < P R BRI - B R
)~ R (e PR T R R R BRI 2 MG 0 @ SR R

antebrachial vein » @ £ 3| # -] 2. $e§ » @# * 442 uropatagial vein » ¥ & * it

(i

SRR Ak e B X RH T B AR 2 g T T

¥

BB U AW R Y o) FHRIGH B T A P A
S 0 Ml (R 2 L) -

B = - Eonycteris spelaea - Bl w o~ R LR R E S RARS

T o
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BT R LATREE SRR B TR AT R
l§ it 2 K - ik

Bl 4 -~ bl R B o Bl= & AR R B 50 hig A
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3 ~ iR A kbR o

“ Collector Sheet
Bat Collection Siic o
Collection Number
Bat # & Species Sample # Sample Type Qty Bat # & Species Sample # Sample Type Qty
A

= ' - \
Net #: - / Net #: ;7 /
Time: Time:

RW LW 12 3 45 RW LW 12 3 45
Age:J SA A Band Number: Age:J SA A Band Number:
Sex: M F Blood Smear Y N Sex: M F Blood Smear Y N
ForesErive Comments: Forearm: Comments:
Ear: Ear:
Weight: Weight:
Bat # & Species Sample # Sample Type Qty Bat # & Species Sample # Sample Type Qty
I are =

Bl e .

Net #: - / Net #: /
o g
Time: Time:
RW LW 12 3 45 RW LW 12345

Age:J SA A Band Number: Age:J SA A Band Number:
Sex: M F Blood Smear Y N Sex: M F Blood Smear Y N
Forearm: Comments: Forearm: Comments:
Ear: Ear:
Weight: Weight:

Sample Key

* B = blood ; F = feces ; A = anal swab ; O = oral swab ; P = punch ; E = ectoparasite ; U = urine
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2. Rhinolophus Lepidus(®l= + - )

Ao} ¥ P skE 0 % 4L 5 horseshoe bat » #f 4534 B 5 Bukit Timah(# % 505 )
BOREER R MG L A R LW IR R FURR A e M e
T p E RN R ALY BUEFR A B RE I RAFL e ARRL
B orimig (B = - 2 ) - Bgd FREP BT A LR A RY > B EFR

FER o BRI AR 2 23 2 o 7 ELE 5] Rhinolophus Lepidus + 7k 0l 3741

B 2 d RSP T LR WA RO E @ < F P 2 uhig k) o

Bl = - - -~ Rhinolophus Lepidus » ¥ B. Bl= - = ~ 3t ihif TERSEXRE TR

B k2 Jhi e P AT PR M TR
3. Penthetor lucasi(Bl= + =)

Y
A~

< P wag o IS B S BukitTimah(F £ 408 ) SR RET - 30 p %5
RHEFRRE MG TRAIZFRN AT T RPEFEE A RRF IR L
2Tk AT ek (Bl L) e

Bl= -+ = - Penthetor lucasi - 23%}: Lo MR L 2 R RO T 2R

B



4. Cynopterus brachyotis(®]= -+ 7))

2% F £ P dhig o 3 #1342 5 KentRidge Park # %k 2 F o d %2220 52
SREFHFRLER M- RBERD BHE DR IAE2 S A
S F (B = L) e d 5 Cynopterus brachyotis 1+ 5#k 7] ~ 5 v 4 > 3 iF
AR TR R WA o N TR IR MR E B A % T A B
LR Bt B

Bl= -+ 7 ~ Cynopterus brachyotis - Bl- Lt s AX 2B A RiFHERE
(<) FekEHT

F % ¥ ¥ T4 £ > Duke-NUS 9 # Emerging Infectious Diseases ¢ & % i&
oMM EAAIL S LA HEFHRE  FRIFRE LI RE A

Bul s S AR SRR (o L =)0 Mg A AT R LA D R AR B
FESREAWE A gl §(7 PBS * 10k 20-80°Crkdas ¢ lysis buffer 2 14
RE BRI PR ER )RS ) PIERE P R Y 4 LTS B
AP H R R o
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Bl= L=~ fEdshig 2 A A TR E BlZ N~ dhig A E F AT R AR
° FiE AR E

2OUBIRF LA RO HIE R s R M L § iR 7 F 4 AR
(M EEREAMY AR F LAY )FZ L) E L AR
S IERIBEHCALT AL 0 T R R F LA B R SRR i

7 %ﬁ]JJ PRAEE S @ A3 L8 2 LUAM B R -

DRI R SO T FW ERNCE R R R PR ELE

&fa3l e e B VR B A 7 R
grd

Bk B IRl (T2 BRRE RS RETA FEBR O OBEZRLREAH

AP v Pt e L fadhig L R F A ANERFLRB(B=Z S -)
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A Plasmodium B Polychromophilus C Nycteria D Hepatocystis

Hipposideros Myonycteris Miniopterus Pipistrellus aff.
cyclops angolensis villiersi grandidieri

Rhinolophus Micropteropus Myonycteris
landeri pusillus eptodon

Bl=t- ~ ¥ d 4 A REE -
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4, HEAPREB

g% p By E B~k (1% vacuum system k EFBe) X B4k & total NA 18 3 5
Poliz PiEET R P R AL RS BRIl o T VR E e M fR

j\ o
5. F #&IE LFTRF

BTG R A A S B BB R A A S S
B R (TR o drod Mig e R TE P e DNA ¥ %k p] bat malaria- ¢ 4 -

IR EEF I P T RS R Y BRI R E R
6. s iF#-ELISA

w41 ELISA £ RIbhig o % 45 U Rendbl > ok B B ihig 44 AP MR R o
cAl* EID R % E p (778 o7 & 2 ELISA > 7 il Bl o %ﬁf)ﬁa&z FE M
2 > & %] 5 Reovirus 2 Rhabdovirus - 96 3¢ 4 >t 3&5% w+ © coating Reovirus %
Rhabdovirus # /i - FR# &~ 5 = 10 & ﬁ,—% g o 0 de N IR G He g
Jdg e % 230 ITC R 17 30 A4 de v ik if % 3 = {6 » 4 » = $2(rabbit anti-Protein
A/GHRP) 3 37 CR (F30 A do L MR FR 301 4o r B¢ A FF L

FCRILES S A~ MR o 1 A50nm kK (TR A A 4T o
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R#EL §2 A9E PREATTL T E L S &= A B BFTe s
1 5. =~ & Emerging Infectious Diseases § & % & %4+ =X 2" 5% 2 Mr. David Trudil ¥
Mrs. Mary Ann Wo >t #5284 .22 A =2 21 h 2 s -5 FT et > ©d %R #Dr. Linfa
Wang ~ Dr. lan H Mendenhall ~ Dr. Benjamin Lee % 35 32" 4 3 & =0 3 3 B
SRR L TR R 2

A G S - FRE DRI B iE 2 X R ATR @ L Y BERE  BoiR
PE ORGSR A R 2 ML R B eE B i A T b 23k
TE S AAET G AE LS BopA fmd T ARG T A dd ks T iRigE T
Wi 4 o F R AL BHEAR Y £ 8 o ASPARN F AR F LRI

B4 4% 2 B ohfag P B g (v o 00 F U 7 F O PR 2R~ MG I AL
Bie AR R AR L7 R R R T B o ARG W IL e T

® HEWFABLHLLCEAT

LRGSR R TR T Y R BRGSO A AR R 7R
DLW EERPFEYRA F VR AR T YR R B R4 A 2
2y =R ;ﬁﬂ LA R AR R R YR F’*évﬁ*ﬁ%“imwfﬁfﬁﬁvm?fﬁé%
SRR g (O B 382 20 en e B4 | TR BN N Mg B R R
LSS PES ?ﬁit%ﬁiifi’%“ﬁliﬁll’*iﬁvi&&%‘—*/%@ LEFER AR ERD 1‘@];{
BT RPN Y e 22 g BALT e Fahig RS AR R BEF IR 48
PUTRE TR AR B R f BN big W FR i 2 R MG B R E B0 B e
TRMRBEEEIRAREN Y 2 LA RLETRET B 60 § 4500
L RPATH ARG IR A F X D377 T A RIRR o B T UG A B E Rl
Lo kTP AR QT ER SANGIEE § & TRERGEA RS R RS ERD R
BPIEARBLIARRESN T FRE CSBRBIEF T LB A Bk

P2 2R PAETH AR BHC ARR A RERZE R e A AE PR
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1 5. = & Emerging Infectious Disease § % % * 3%

Y AT EINF LR O AHRE I AREREE AR E(C R o d
FLFCFABFEE TR TRE R RE)RE RS & S @ g
o pOR R BIEL A > F A F R NIFE LA ER ALY :}ﬁai OB
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AEBATHH PRI R REZ YL E §(IACUC)E & F A1
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ZRIFELGPRERE AT FEB IR Ao T T ERT e R F

8 P ABAL T 2 B -

FEHRIAR AT RARE e E2 2L FR A TR B2 R A
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