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APPC TImPAL (Abstract)

LV & PAUP 77 GorGPTFY ATIPINNC AT ANALEL AL AZTIC P7LLINTA AMPAL aPavse PPCAANE LUI°
AHCP aPAL A78.0-9° (0T A9Ph, TUPOLTT ATPALT AT ALA ATTIO-NF A9 AAGAL 10+ KU-4- Aaeng® Pt AQH-
ang. vpFPT AT, QU OFALR HE&PTY SHTTGA: BU avavg@ A AGP 75T A0NAN: APPH AG N9IL7HN
eavaR A 1.8+ (holnaeT eAP (PHPH T1&LP ORI® NNCNT B AhARE (CO2) AT4.18A TaPLo HR(, aPU'rT
PATTHAA) AF4.U-9° PAOAP +77 GavGPFT ALEI° 1LH ATIP0T NPHPH OLI° (A FTA O-OT NATISeT P AAFT7
HCHC avavgePF7 Phidivz:

PAODP +77 PANA heAeT (PoP(LY ANATE S1PAT AG NIETF) PHAR-F Pt ATILNEANT AT ANdAL PP
(HY ¢ AT FINAPA: KU-¢« 05006 TIPINNSE LLATT NHCHC LIARA ATPAAT® W78 77 F00P° Y2.eChaee:
AS P7ICh-A72¢ (Marc-André) @UETT avmed° Gav-GPTTY Po1pit L& +7 (clearing process) Siidd: PATP
Y GavG aINC Lk PHALE HE&WPTT 0U1LDBLC APTE PRINTII® (LL-P AVSLT (optical properties) A Po1HeT
AP (preservation pontential) A FhedF LCIA= PUPPC 400 (Hoyer fluid - chloral gum ) @&9° hied-d 19°
FeI° 00, F0Pd- PO T PHC hént? (spermathecae) (191O\& ATIPT AT AT AN Farss IPT AN ALEI° LH,
1L Tt +0T7, AR LAIP:
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OFenT169° AAeT PFmP QUET A28 70020 AADA (polyvinyl alcohol)? €7°¢-A ([Euparal®] - @07 @Y7
PaoRLI® hPg0 ANTFD) AG MG8 QAAIP ([Canada balsam] - 172L:ChCOT 9979991 (LWV'r: PANTE Uik Gav-67
ALB9° LH, PTIB0T APIP AAF@:: WI9U-9° 0G0 APINNC AR Fhedt P9LH A%40 PPAND-AC 0P8, H&GPT
ATPAA, PHZ aoh D PLI° -t FTHG (DNA sequencing) AS TI04 & (MALDI-ToF) +800PA: (16,7597
PHALR PTG AP H&GPTT 09000 hBoPC PG SHAT AT POU-G avavsP@- (133 PHALE KIRPT A-CTavan
PPLN; (LUPTE RUIP aPavs M. RAAT® Abd-T PALTN TTUNLAN FAYT AT4.090A LOTFAPA=

EAE FAT (Key words): “120C (Mounting)? GANFaP0 PAAP +77F (phlebotomine sand fly)? PUPPC AT (Hoyer
fluid)? ?79CH-A7&6 @YL (Marc-André solution)? hdedd 19° (chloral gum)? 7 ALLA AQADA (polyvinyl alcohol)?
27T¢- (Euparal®)? G4 QAA° (Canada balsam)? PAT972LL TMA (Leishmania isolation)? ?apah v-33PF (field
conditions)? @140t (culture)? aP(AF (dissection)? PPANLD-AC 0¢-(eg, (molecular biology)? “10\4%. F& (MALDI-
ToF)? av<71-h9°Af (Type-specimens):

Abstract — Processing and mounting phlebotomine sand flies: a consensus guideline. This article provides a
comprehensive guide for the processing and mounting of phlebotomine sand fly specimens, which is crucial for species
identification and pathogen detection and isolation. It discusses a range of techniques suitable for both field and
laboratory settings. The guide includes detailed instructions on sand fly collection, handling, covering, and euthanasia
(recommending dry freezing or CO2 over chemicals) as well as conservation strategies, such as cold storage and
preservation in ethanol. The quality of preparation of certain anatomical structures (genital organs, head and wings) is
essential for their proper microscopic observation and is described in this work. The article also presents detailed sample
processing, including the clearing process with agents such as potassium hydroxide then Marc-André solution. The
mounting process compares different media, emphasizing their optical properties and preservation potential. Hoyer
fluid (also known as chloral gum) is recommended for quick observation, particularly for spermathecae, due to its
clarity, although it is not suitable for long-term storage. Other media discussed include polyvinyl alcohol, Euparal® (for
limited water tolerance), and Canada balsam (a hydrocarbon-soluble medium), with the latter two offering long-term
preservation capabilities. Innovative molecular biology approaches such as DNA sequencing and MALDI-ToF, which
require particular attention to sample processing, are also addressed. Furthermore, short video clips illustrating various
mounting techniques as well as translations in many different languages are provided, allowing the guideline to reach
the diverse needs and expectations of the global scientific community.

Key words: Mounting, Phlebotomine sand fly, Hoyer fluid, Marc-André solution, Chloral gum, Polyvinyl alcohol,
Euparal®, Canada balsam, Leishmania isolation, Field conditions, Culture, Dissection, Molecular biology, MALDI-
ToF, Type-specimens.

av9)(L¢ (Introduction)

FANRILT AGP 75T (Phlebotomine sand flies) 42h4.8,
(Psychodidae) (-FIA@- 184+ (AN AT GA0PILE
(Phlebotominae) -AA®@- 70-0 (L AN @OT PoLaPL( PT (LL7N
1,063 0F0¢ HCLPT PAF@- +G70 0A v-At W& (dipteran)
194t SFO- [21]3 ALY TTET AARAILL (leishmaniasis -
RAA-LR)F  ARCOARLA  ANATT AT ANCREAELA
(bartonellosis) OAFPTF +mfe U+ O3 APPen, TUPALT?
(ALAT7207 ACOALLA AG OCREA) Po1.00FANS: 08T (vectors)
CFO-= PAILYT ATEF HCP favAPt H&M. (F7PE GavG7
09°A-NANG N9PPH AZ4.0-9° NNARL: AL N9T7NCE NH.LI° NATA.
a2 C (Microscopic) 9°COP¢- 29UNG@Y 1@+ &Y YLt (Chr
HFhFT 099meP AT AP TS Bhth 040 TPTF A 100F
OLI° T&NPT Advh

PAOP TIFT avAf HE NO-BE PAhA h&deT (AFPAN:-
ATEST TATE P07& avl(LP AhA) hG N@-ANE Phhd heteT

(A%PAA:- TCC [pharynx]f PPl apqenG INtAALS 070,
[cibarium] AS P07t PHC hlmot [spermathecae]) 9°AhJ: AL
etavlt 10 POANP NENET oAt AT TmA PPANTFO<7
099PAA A HCP avAe T POTAA: AAHUT hoa 716 AT
TATF ATPAN, T47 AN 0L (kissing bugs) 0FAL U-2FF ATP
YT MHCP AGPAPT Gav-GPFT NAALE AS N4 aepot
(cover slip) avhnd T170C LALAIA =

Al 1980PF &40 PATA, aPIZC PPANF ANP TYPTT avpg
AFS HE INCE ANNU-T° &40 NNGT TP AL hPPA LI15A:
AAHLY PZLE AG PHARE 9°CB NATAEP U-3F AR hG (it
A9IGET AL, PFaD( et 1@z RaDBavL P, HE(), SoP-GD- AL BIP
L h78.8L PTLONTA %9 “1I0C (definitive mounting) ALUP7E
UATF@. P GGy ALPIP LK ATIS80T PATS (197LAT AT
@A NEPPF TNC FFO: AJPAN o267 N2TLE ATTINC AL
NG54 NAAY® (Canada balsam) QA av6B,PF OAT T1ICE GoPGO-
avite (1a0(e AGPLLP A L PILOAL 1@< (FenTISIE PHYU
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QYL NCY7 18P havdnT avAhg (refractive index) P01
T7T PHC hémst (spermathecae) OPAN ATI0F  APHTA:
Mt Pe1o M@V UL (APAh:- OPPC 4470 [Hoyer fluid])
TUC 4N7 AG 0T T RHC N (AK ATt LA8AE T1C
17 QUS4 DUT DALC PaPAAl QUG QNAAD- ALRI Lt 189 07,
ARLATC: QU TIC ATPPLE WILE D ATICR 1ALS. 0 (- 100 v
ALCP MCHT NTEC PAT® 70 (seal) 1@+ LU PTPI°F 184+
TUHY (IPC) WL QOPGD- HABF GATYE PIIIPCMAD- GG
P7120C H&% (Mounting method) A& T&0F PALE-A::

h 1980PF R PAAP AT AP PR PhhAR
$C&F(morphology) AS 0P-NoLhA  HE&PTT  APTETPA=
PavEavs @ OFYY $4 047 P7RLChCN? F¥HS (cuticular
hydrocarbon analyses) U7 OTFHI® NPPALDAC OFNE,
HhahT (APAA:- OHEPL o101 AH-oPAh P49.h7h h&teT
[Random amplified polymorphic DNAJ- RAPD, N$¢-48> A, HEIT
P904.MC 8.k Th RCTET CHIPF ARYE [restriction fragment
length polymorphism]-RFLP, 4.47h “10HT AT PA7IC PHL 9P
e PLI°-ANFAT ATU-I° PPNE DAL (Next Generation) PHE
a hg PPLI At AFTHS) hhihd: hdCN LH 08U
PPPAND-AC H&PT OTCET PCaPe HEOLPT AFPAA, TI0G-F6T
(MALDI-ToF) 192 +mShePAs NHUT (a4t PHE-ood
(Molecular) HC® aPAf H&7 O0F AR, TUPALT?T NTOAC
(PCR) hopA®t 0 OC T1PGEF LFAN: QU WL ATTLe
(Leishmania)? +¢&-£7TT0T (Trypanosoma)f OAC-H34 (Bartonella)
AS FANARLA (Phlebovirus) fie FUPALT? U-AE® PTALAC
(PCR) 4@ 1T TIAEP®: #78 u@ ¥  [End-point] AT Sh FL9°
[Real-time]) @PAPF NATLFA 1@ PTI° LU L+ GG hAOA(:
G APPH (Storage) NTPaPM®: %A OC KHEAMI® TFhAy
empPo: HCEPTT APALT AP M ImPPOFD: AhAR
aPPEF (Morphological characteristics) (Fe974F AT ANAP
H&PFII° (A9PAA, PTG BATPCEETE/Wing geomorphometry)
T104L T1£4° LFAN=LY LA° A8 PLD- I £507G AN
AS hEPH LT Tlathhd emedh [3, 32]¢ NOVAR PAhAR
PCOT WWSLT N Teno167 AAeT PANAR PCOT HE&WPTI® (AFPAN:-
PN7§ GA-TPCEITS) TP AL AW B AN

2%U-4 QAOPTT (Authors) P4 HIPhC AT NPL PI°CI°C
KhG BT AL (9vao0l: PHY TET 9AT AQP FTETT
ARMAR PCRT AG ATANDAER P°CoePT havE (P avabe
ATTNC S AL eULeNTA  RLF@TT b avavs
(standardized guidelines) 91PN 10 etOOE HIHGPTFT
(APAA:- PAND-AC APeF, 0L TIAS S [MALDI-ToF))
ATTNG®7: AANAR $COT (Morphological) 9PAf £91C4NTH7
PAAP 77 AhA h&T mOd TI80TT LmePo: LU hE
Tr9E CHPANT PI°CIPC PLI° Htd (Protocol) °CB ANLAT
@Y PAAE LY &hG OATE WhLOT OHOH PATP TI1ET7
TILI  (Anesthesia) AT (0FPL ANN 079LP (Euthanasia)
H&PT: NIOTFFALT (Storage) AT A&MT APAL MRI® ALEI° LH,
TBe (APML TPGITF h39.00F) 0994507 297UC (Mounting)
72+ AL thedik ATRCINT:

1. PAOP 71 AANAAN (Sand fly capture)
PAODP FTETT OFALE HE&WPT Nambd® (LD AP DRI N>k
A aANAN SFAA: AIHUP H&PT K78 80 PNCY7Y

O7av2F (CDC miniature light traps)f ?91.901M1& @®TavLF
(sticky traps) A7 9904 ®@Ta°2F7  (Shannon traps)
(eomdg®: @RI° (bPF OANANLGD- i 924P 0FPFFo-
(APAA:- AI0AT PMALPT) (avMspp aoviePF (aspirators)
(el ao(NAN7 Phdddes AIHY H&PT @Fav2dy +0o7ey,
(P 292549 KNNOLPTF @-0P TI0barT: FTFET \NCY7T ORI
NANT T9990ePTF (APAN- hCNT 8RANARE: (CO2) @RI
NoLhAR T999ALPF) aPaN7: hG APME oCave. aPANANT
PhFa: QU (FALS PARTN K dveT AL TIARA [2, 3, 32, 36,
49]x

AGP H75T7 Ahe@T AP AN U-AT9° LML PANGFS
ICav-PT7 ATTNLL: PATANT 1ATRS: PO 71517 aPA-NAN 17
PARTIOTLY 15 HUPALTT @RIC PaglLh NCLPTT Aavaet
(isolation) ANTFS PLCIPA= A387L PaPANANLY H&GPTE APAN,
Pr.eM % OLPPT (sticky papers)? PAOP 477 PANA hEaT7
(WTEST TATE NIET O AICT) A78.44 ORI Ai4.mé
POCIN: N9L.0MNE OLPTF AL PTLPOD LT HET (castor oil)
FYEET AATLENNPT AQPLT av@1 AANTE RUI° PT9 NGO
Atd aom? OAD PhI T AT 8LATA ATC (diethyl ether)
(A& 27 N9920AP A 15 L&.P NIPHEHS: 1aL::

2. 028 AAN P90vGPT  h18LA (Specimen

euthanasia)

AOP FYEF ha0a A QALOF e ap18A AACF@-:
(A787& PAANAN H&PT (AFPAN:- AMOE OLPPT: (4G
0L NAMDA PHPA TIme-+TLe PATFD- PA4A. (CDC) NCY7
OFaeF) ATE (TLeHOT L 0%k LPI N (PTH
0AADA (Ethanol) @At AtANAN @RI tPH (A NAGNT
AADA @O A FTEF PHL-9PA (Molecular biology) 9°CaPe-
Tl RFAAE  PTIPT ATHU  PavolRP HEPTF  Gav-Gm<y
079096 (MALDI-ToF) A@paeCgPC APOTAI®: (teno169°:
A28 0av1R e H&PT PO ANAP aPALPT7 (Morphological
characters) APfmé ST ANz QALY FhhATo7 HCP AART
@L.I° Gav-GPTY ALBI° LH, W18 TINCLE (Voucher specimens)
ATINPaDP HINDT PavlLP HE, aPMmPI° DAY 1=

hAJeh A0kt (Ethyl acetate)? AJ@0 ATC (Ethyl ether):
BréhteCht? (Tetrachloroethane) A5 hrE©62C° (Chloroform)
Pavanh LoLhaeT? AP The H79E At 69 o-0F N90ParT
a @A @FAN: AILY heolhaeF aoCHT) (ooPGFD- (ATPLE
avavg @ avw/t (177.9E aPPH AAVFO<: vt W78.E (AT +°he
eI aPmPP® AHL-PA (Molecular) TGHT AT QAADY
FYEFY QHY holhd av92A%T A7avhcd: OmPAL AIHY
noheet A1 NS Fm<G AHL-a°h +rte PAFD- Pt
AMéMS NPPEE PI° AL NLM.N LaPLMA\::

ANAR $COTT (Morphology)? 4 &7 b7 (DNA) 0L TEL7?
AgNAT AP0 OOHF PPI° AL PTLD-AD- HE, GaPGPTT (184 %
TiPHPH (Dry freezing) 10 FYEE avie (a0 AT8.LTHHEE
(Anesthetized) ATONOT LH TIPHPH @QOT av@ot AWAVFD-E 11C
U7 ATRLLCE DRI GATID- A 970 P15 FUPALYT WHIE P
@07 ALF 9108 (Culture) NPT PHUPALET MADG h39L745
TrPE oLl AAF: QALY PA9TLe TUPAPT AT8LIh
it 199249 Gav-eany (1 -20 &6 O7E 168 PHPH @D
5 AN 20 LEPPT APLER 9149 Lavnd::
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TPHPH (Freezer) NTIRTCOF LH +75TF7 ONCOT 8LANALE:
(CO2) @A @FAN: £CO2 (LAZLCTT OL avph av@-OgL:
NTLFANT v-53F APMT TINGL.P (Soda siphons) 772101
G PhCN? 8LANALE P PFT aomdd® LFAAN:: TIC 17
WILUT (ADCTAT A%13310 180 AFC LTAA: AL oomli
A9t AFTEFT (A0 R0 avfA RFAN: (40, (CDC)
o7 TP ATET 1avgPmen, (Aspirator) TOND- Qaoh SO
H O-OT APS2 NFLLT NAA ALLYE PO ADAM- AT
DAT LPHe: LY HE N9 @9° favph v-33 AG &P v
ANOLPTIC spgoC +06P AT STAA: PFIPF Pav(\ 3@k N
e AATLONAE 070 ARRS NhEOF P& TIPFT AdvPH
81avG aomPpd® AL FA: (LIPI°F PARADT aP9°MeB, AAAT
FYEF o080t aomPd® LFAAN: U-9° Gav-GPF havgomen,m-
@O O-NFFEDF TLINT POLAIA: ALY U H&PT 0757
e Neeant (Gut dissection) PANTTLe TUPALTY ASF
ATID-AVF IO QD

avp:g° (Preface):-

PRUTIE AS PRTTC AT DT R0 LUTHE avlB A1
(Safety Data Sheets - SDS) @70 AAQTFD<:: (1LY aPavsP @O T
PPN U LAt POP AP UM veid @ av@H
LECOFPA: NATHY holhdeT ALIETT APAU-9° NN ALPHTF M-
AG O\ ADD1EF®< avl8 9. Am- RIPCIPC R MG AG LUTrE
haEPF Ad: LOLhAET adeemPdes AATIND1L PPN
PLYTTt aPav PP avnti 918, 1D (IHeRTISICF aPANI® AG
LUTrE MmO PANGFS AOE-CT aPrtd APU-9° QUG HT DRI°
PIOCIPC FRav<Y T AG L70F TINC PhPL TS TP pALYT
P 0P L1700 NHUP 0ALE PO holhhet @9
hethieE heoet (AgPah:- hded-d ¥0,8:¢1/Chloral hydrate)
A28 V1T (ehel P80 AP ST AN

(HY &hG OAT TPI® AL PPA IPVAL AT HCHC NATMET 1
AL PCOA::

@I €TC1 LPURL FAT HCHC (List of abbreviations)
Deoxyribonucleic acid = $HLIPN 908

DNA [8.47h]

+0hey, Pah@d
RNA [AC &7 Ribonucleic acid = ACh7h 210N PHLIPHN
o) av/877 AOTAAL PPAN@A
BME Basal Medium Eagle = AUPQ “94-(LE
[LAIPA.] PILLTINTN 44T QYL
CDC [('L-%('L] Centers for Disease Control and Prevention
= POTF P NMELS aPhANS TIohA
CMCP Camphor-monochlorophenol h9°&C-
[ALAIPAT) PTACCLTA P71.00 G976 7068 191 hd
CMR Carcinogenic, mutagenic, reprotoxic
[OLAIPAC] substance = WYAC A9°6R.F HLIPAT RTLAD-T
@RI° avl (1.9 ANATT P9024 1L 110
Cytochrome c oxidase subunit 1 gene
COIl [(LhAL] A2 NE® A Ah(LLH P9U1.00 AHCE aPAP
LU0 PHL P DL
CytB [(LP&1L:  Cytochrome b gene = A&-FhCI® (. &7

] P00 AHCE aPAL 7101010 PHE 9P h&

ELISA [AALH]

EtOH
[ActhiT)
Migg [AT°
199]

MALDI-ToF
MS [T105, P&
W bl

MEM [A° A,
9]

NGS (&7 &,
]

NNN [&7 k7
h7]

PCR [TLAC]

Lao PDR[ AA
TAAC]

PNOC [T A7 A
(]

qPCR [@. T
(L AC]

RAPD [AC & T.
4]

RFLP [AC b
W\ T]

Rl [AC 48]

RNases [AC b7
H)

RNASS [AC &7
b bl b0

RT-PCR [AC
T . AC)

TFA [ & h]

Enzyme-linked immunosorbent assay =

HASH PTOA JPCo04- HE,
Ethanol = &3 FA ©H0A AADA

Medium 199 = 71.4.89° 199 TUPLET
TALLL 44T UL

Matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry = “10\%.-
F& oA N77Hsha 2371 AHC? NoemPg®
PR AhATT DNLHST St AN O
liES

Minimum essential media = “1.2.079°
HOATAN T1L4.L 2700 VPATT AT
PPN A0 UL

Next-generation sequencing = ¢N% TO-HOL
PHE avd\ D $LIP-HnFd aPAL HE,
Novy-MacNeal-Nicolle medium = h7.57.47
e+0A ARTTLE NAF vPAT AT708
PP @YL:

Polymerase chain reaction = TALAC $10A
PHL aP &7 AN aPavCavsP H,)

Lao People’s Democratic Republic = PAA
A HAR 2PheLL P STNAD
Prepronociceptin gene = T4 TCTLATH?
AN 1L o &

Quantitative PCR (real-time PCR) = ®®m9®
ARG OPFE QT PR PTAAC
goCave.

Random amplified polymorphic DNA =
MAOR Lt PHE avh D&7I(V8.4Thy) N T AT
HCET avhPF

Restriction fragment length polymorphism =

P8k Th RCTEET CHOPTY avAnT HCLY

ao(\@ HE,

Refractive index = PNCY7? 1804-P havahT
av\, P

Ribonucleases = SACk 7k HLIPNT AN,
AR T

RNA stabilization solution = ACh 7077
ALNAT P71LL8L ACTL UL

Reverse transcription PCR = A0 HZ 9P
$B TAAC (NACKTh OF ShTh N00PLC
099,249 PTAKC FPCa0C)

Acide trifluoroacétique = TS MRCAMLTR
AMLL: eHOA UL
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3. Gav-CPFy nIPING 044 27T PP+ HEPT
Gav-CPFY ATIIEF AP0 PGPS eHhAT (Fixation) H&PT
Alv:-

3.1. T1PNHPN (Freezing)

2V HE (1-20 &4 (LT 9168 ML LAAT Favsep (FI@- (1 -
80£916 (LTt 9168 Pavpt avmY ENSOSA: NAv-T+ LH ATHY
H&PT e AT SRTCET (Liquid nitrogen) 1AL (04T TPI° AL
LmAN: (U viFPTE FYEE WPLLTHH 841 (A
PP HPH Lok NhdMTy aPnGDF AANT: (TIPHPH @-OT TI80+
1§AET oo ook harmE9® NALE AC b7 b (RNA)E &, b7 &
(DNA) A4S PTCHEST CHFF@- ALADT ALEY® 1H ATISPT
£LAAE (ATRGT 2ATT SRFCET PFIRETY NIET: hIACT kG
ATESPT AAONCS PS PG aPAL QULLTT APmé LTFAA: LLP
TPHPH (Dry freezer) AGoP-GPE LUTrH HAA (LUP79°F H4.Chil
PP P-OT ANATT APMNP 17 tavier hRLAIP: Gav-Ga-
nOce APAT (Thawing) N7ETE ATEGPTT TAT P7.0AQ. PAG
NEAT AJACT hTImeole@. NAPT IC AATLNNE APLS
SFAf: BU7 W78E TORT Nevhh N“LhSORNT 1LH “IPHPH
oR9° 2AT SLTCET QAATIeTY Cav-CPTT NTAP PHIH TI80T
A8OT QUPGAE Gav6 (1TPAP TIPHPY @O TTnoPFF 9o
a0t f9°Cavs. +hhATTE (sensitivity) A&7 NPAND-AR
HEOLF ATt (T3 A9%R, HUPALT? AGPART @ (100
+099T, 1@ PhChTh (RNA) QQLOT AAPT AT IThe
ATI@D-AE (isolation) AT4U-I° ALEIC LH ATIBET 1-80296 (L7
Ul 0L AT SeHCET @aT TIPHPH  LmLPA::
Ga-GPEY APAP TIPHPH PATTLL TUPALT? NHTE PE ALA
ATID-TF R PavFg0: QYT ATILLA PULFAM. FYPFY avgavs P
047 S HCE7 1t (Vapor phase) @-OT 19188+ PPAI° 1441
SRACEr @O AT DhLLT NF 10 (APAM- NAPMET
[Vials] Naa haa. [Stocking] @-OT ﬂ"?f’lrlq;f‘)i e hrP:
PAATTLE TUPALTT NPHPH LaPMNP (Cryopreservation) ZL47
PaLavAA +10C 1Dz

3.2. (AADRA @-QT “ThFF+ (Storage in alcohol)
LU PPGANI® PAAP HTFTT ATIEeT 01T TPI° AL PULD-AD-
HE 1@ ANCRS NAANFD- &d A ANANPTS hEDS Paviin
U23PT AaotaNG Ao 10z RWPA09P AADA AANAT PCet
(Morphology) TG+ AM° +a9o7, 105 0476, h76F: ACT hG
ATESPT 09TN91F AAPT OOT PARC Ald hdTémd 42004
L8Nz NAHY PAPC Al4T ATM@1E NAPar? OF70 T
aYDHG PGav-G@.y av(f AT (Label) hPar AGT AL 9184
gavhsd (A £TC 1)

GavG  AZB9 W QAADA APt PhdhA POTIE
(Concentration) AL ATHALPT Atz NAMPAL N70% OFF
PP AADA 7Yt ARaPNCIP: NS PPt AT AADA 4 b7
#7 (DNA) AZE L PBLAE T1C 17 &V PP 787 +00048
(Brittle) AATLLLCOT@. ARNAR PCOT TTHT T0TI9L hQLNTP:
£96% h.F T\ (Ethanol) PPt CHo PAPA (Azeotrope mixture)
QAT AL ACTOT AHA OPF PFF97 U1eT ChADA OT1
AP0 AT8BL RLANE PTI° U7 ho6% PhAADA Tt LAP
ONHF P9TT@. 95% '1aL::

PAADA PP 9O QUET PP 8 AT b NAMPAL NATTA
OO (1T 53 L0PA (9°79° AT 091PHPH HE DC (L196C
OF+ALI® PR FD-AL PHL oA he PRI+ntA aPAP (NGS)
%R PHL-aPN FPCaPLPT O Tk HP PO (L) TEETT
I7 0N PTG 0avet QUG AATFD (1 HALI® AL TING-T&
(MALDI-ToF) Ak ¢TCH? TGHT (Proteomics)z NAADA @AT
APET @A P8R ANP TIFTT NPCIF@- aoAPT LFANT TIC 17
NAILY GaoGPTF POMP PTEET aomi £1919° avlBP Ty
(Spectra) 9190 7eRt W& F NI

Gav-G7y (1-20 4714 b7t 9168 O-OT TIPHPH NAAhA ORI 184LP
s OOT POt LeET ATTAAA LaTAA: (20 494 (Tt
6L TIPHPH (PTIFE PHL-0PA aPQATTY (9o PAND-AP
Tt (APAA PRhAh AALTT) L0PAT AP0 AL
APATT avdilh Navdin ARhA PCOT 918 (Morphological
preservation) TéRT14 TP LAMNA: §a>G7 (LM 70% OV
AADRA PP ATET @t TIBOT 08, hT b AG AC b7 b DRLOTY
AT PATAA:

OFenT969° AROTETO AADA (Isopropyl alcohol) NATE7L:
AICT NPAR ATY TANET AG9° 8 A7 A7 SmOPA TIC 7
GavGPE Wr8mihe (Stiff) PRCIFPA= AZ8 AJTA (AN
FPMME, QAP AT33H I%E 10 ANGAL UF (LTHE 0447
CRACPT MRI° NLLP TIPHPH DT 104 KNP +75TT 0L
AADA THOC LFANL LUIP QU-AETIP HE&PT ShavtoF /& AFTF7
POADNGA::

PO £TC 1:- QAGP F75T (AIFTA (ethano) OO oIt
A
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33. NAChYh 14718 440 (RNASS) @-QT

Nt

AC k7 ke b b0 (RNASS) PHAAQ @097 QUL (04T TP
AL PTLM-AGE aPCHYY PAUPTE AS (WAL UPO AT NUPA GavGPT
OOT P7LTT ACKhTHT (RNA) A1 hG Acem(P F00 ¢+HIE
10+ BY AT N T 0L GG O-NT HAS 900G ACKTh?
P28 RHEPTT 26 N7I05hAT GG 800 TP HPH
ALNLNT ACATRO ATRLNATT BhANAA: SovGPTT NAC K7 b
h O (RNASS) @0 9ladarp Puld UPA AS PUPH AhAR
PCET NaemP ML 01 UL VPAR 9°Cape-PF (histological
assessment) A“MNGTD7 440 :: AC b7 b bl A0 (RNASS) AGaPG
+thAt (Fixation) 0&MPPPI° AC b7 b@ ATRLNAT NATLLLCE
AATEC AS AaPNNAT LH Ga0G7 T80T PGa0GD-7 avPPeP LHT
074 U3 h18.MOP PIHA::

AC b7 b bl b0 (RNASS) §o0GPT7 (10005 Pav-dt aom’y
hah 7 $61F 04 £94 A7t 6L PHPH ©AT AthFFL
Aoyt g9 N 20 L6 AT 146L/-80 L6 (Wil 168
78T ALEI® U TINTVFT @FAN: LU HE& (AL PPUPH
TP AC%F (Cold chain) aowlAt AT @07 NPIOF@- Paonh
PEPT ORI NALDT O-OT AF MY, 10 AC b7 b7 (RNA)
hgav-¢ @At ATINGT HO7 LH §oCPET h@ys. OAT AL-F
TO-NTS (eLNFO PANGFS PLIP° Ththd oowt 100G
emg P

3.4. NP GovG7 (\HovMMT av¢t (room

temperature) “1$¢0+

ACTOT AAO GG 99$P HE, (Dry preservation) £8¢ Ald-C
(LP7E a2 @7 G2 (in toto) 1R4E ATTINC AIPNC A28 e
AICTE ATEGPT (antennae) AG TAZT (palps) f& (104
ANATT @280 PSP A7 (LA B (Silica gel) P& ACTOF
a@PMe, IPL 1ICTT Aeemed® M7 LCPt (Dehydration)
ntheoh:  09904%-F§ (MALDI-ToF) @707 eTCELT TP
LT hPO-NGPx:

(A724%F ORIHY GooGPT AR 08, T A (DNA) 471G @184
AOEDS 105 PRILE 4 b7 @ OTECLMT (Fragmented) AT
AHES® P10 AAPI:: LU “I0t hhgh OLI® heHbh GooGPT
2C (IRAC FTHGD7 471 PRCIPA (NHARY® AThAC G5
g°Cavs): (LP79°F ARL "UL@-HEehA" (Museomics) £i HOPGP
H&PFT (ACTOT AAN TI8P H&GPTF A+hoVE GavGPT avmpy®
LFANE AA A1 NAMS MATPC ACTAT AAO TI$P TTNTTF
H&PTF avmPd® ARaPNCIP: PACTOT AN TIBE HEWPTT NPHPH,
H& 2C 171GE+ NAFMFT (| -20°C DRYI° -80°C TIPHPH D-AT
TaPart LFAN: (HY HE& @O PG@- +8CH AHCE avAP
(Identification) P7LeALATT PA@-TH heaT (FFhhA 1ALL: AL
970C (Mounting) AAGPFA 10+ U7 A%12:4° LA GavG D7
£99° TCmQ (Rehydration) ANLAL 10 AU T¢-047
&Moo (Triton X-100) @UL amPd® gavhe-N: PTICMA L&+
A28 UBF@ et A% Ah TET 9T A0NL TANE NHLY
LHI® Gav o7 NPCA aohJ~FA PALAIA= o (oot hZm(
(AAE GovGPE 0Pt Hhd e 0@ avFm(LPPT (Water baths)
@7 Fm(l ANFD-:

3.5. (907G 9189 ®LPFT (Filter papers) AL

TPt

PGavq PP @/PPT  (Filter papers) PGS TPTPF@- (8L%
Prboome v 1RATT ORGP PL° YPATT (e avr
(room temperature) ALNAG O“ThVFT PHL-0PA 8, k7 k7
(Genomic DNA) AZE9° LH (X5 T80T TINFAFQ. 1@+ eGa0-G
T$e Ol OFTA NCL avhh PTLHOE Nevrr: (oo PF
PIPMG GOCPTY AT FTA Ml&H aPa(Le N9Lefhd 0
@A NPLNG av<pt TINTPFF LFAN: POLP+E SHT FAAL NG
AR, TUPALTT N91.90D% (Denature) 7T et e
NaoP'r: Gav-GPE {78 W15 hedmrP (Biohazard) AR®#Mm4-I:
2V L9° Gav-GPFY PA IPII° heOMIP TIPEPT ATTVFHG
A9122H POTAA= [68]
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4. Gao-GPF av(\At (Specimen dissection)
MO 14T HCPFD- PTLARD- av (1ov<( +Aht@- 197,3-¢
@R QWSETFO- 1@ AP 75T (A% ThhaT HCSTFo7
AGART PANA h&aT aPAt AS ONTAP ATITGT Gav-GPT7
NNALL AL TTINC PLOLAIA: PTavlm@ PHOAPT AG Gav-Q7
P9INC ZF 9°I9° LU-T I°TE TPI® AL PTN.D-A@< PhA PNt
He,  havAdg 10+ (A 2 S 3 RavAhk)
(https://zenodo.org/records/18198006).

T¢-@17 hhtuoo (Triton X100) AmPeIP:- APZh LAV
@Y7 @MYL (non-ionic aqueous solution)

(AMPAL GavG7 L97C LT PolovAnTa@ h9.0 PPt OR9°
NA0( 08 Goo-GPF 1@ AHFPE P1gat GoGPTF 4%
ATNNG-TG TP (MALDI-ToF) @RI QhAhA @AT A(H:
a0t CFNTTE AR @ FANE TIC T GaGPTT ALEI° Gav
NAMDA OOT TI18eT Tavsepp ARL2AIPE HY a1 08¢ 194
(arthropods) AT\, aPIRC AGPFOt NG WAV T1&LT ANT°
AVEDS 1@ AH@T UL PULEOTO@ PG GovGPE
etboom-F PTAOTH 0 OACES °h72fT AAL0AT Adhie
W97 PRCIN: MU-NERIP U-bFP T Gav-GPE NhADA O-QT 1MI°
AATLB2 MLI° AATLLCE ATIL6FTT mAN SUPSHE JoNTLkgP
Ga-GPE (AADA @OT ALEI® 1H $L1PA OLI° LCPPA=
AAVITPE mTNG 40§ LAV 'TIAANA TPL TICTY (Wetting
agents) A°AA, Té-& 17 KNMI00 (Triton X100) oPMPI® ANATL
LUGA:: 21T D00 (Triton X100) AP*Zh PALT U] UL
(non-ionic detergent) (LUP7E (AA AT (NPPAND-AC APA°F, HCE
W04t TP AL LOAA= QUPOH AST LUPH A 1477 (Cell
membrane) All¢-1 (permeabilization) P14 Fed AA@-=
hHy 03T 0.5% QU QUL V107 T+ oo (Triton
X100) (@PmPI® L9LNGDO7 Phwre-C PRIt PCAAN:-

- PRLPDT GavG 1Y ANAQ AGDA (absolute alcohol)
Tz

- @@ GavG A HGEP PTLONTA 0.5% T84T BN0o
(Triton X100) VL aP¢R.I°C:x:

- 18T (K@ AtthJta b 5 84 AGh H PGF
AT8.8L 1L UAP R1RAE AhAT QWS o-OT
av-fe 100+ aPANAN ANQTF Dz

- - PPN PFGLT KMo (Triton X100) QUL
001 (\ZF0e  7eLchage  (KOH) @y
av-kb::

4. &N (Head)

PAOP 7T AnA aPNAT PTLNSOID- AkSS-TIRhChhT
(stereomicroscope) (192MPI° (1PBP7 ao (e PF 0 N1FAt
av(CePF (entomological pins) AT h@- (0 2 AS 3)=
ONHT PPI° AL PTLO-AF aPCEPT- 26G x 1/2" (0.45 x 13
“L9%) 30G x 1/2" (0.3 x 13 TL9E): MRI® 25G x 5/8" (0.5 x 16
a9Y) GFOx eFIET HCP APALT h79.000TF (LN Brbak
NA@-1rk AL P9 PG TINTANLE 0H, (cibarium) AS
HCE (pharynx) NEATT AZ10F NECA 905 (ventral side up)
LOLADA: TG PL LT vt (1A (I9F@- (laterally)
gPav@lz: 040 P P28 (occipital foramen) ®L AL AT4HCE

PrPAET (18T Ol (ventro-dorsal) TG POHLAIA:: LUIP
Adogavp 9] avgeBG TINFAALE 07007 (cibarium) (P
Aaavp it PirTAl: sRIPAE ave (1ot DeRTIMA ATHUTY
PADrF hedeT NPAR ATIT PorTAA::

4.2. h7&TF AG 47 (Wings and thorax)

PAOP 7T 16T ATI0C 0P HHCOTO- (flat) avparp
ANVF@: AL787% N7& W4 FTirrde ANFO T7INC &FAN:
OLI° KILT D7 WG (F TiPhe 07TI0C MAT O N&LT OC +LH
ATAPC Tl LFAN:  PEATCENE  AhT  (geometric
morphometry) 7S 3L P W91I0C 0+ ¢ AT ¢
07T QFhha avat AG PPART T4 ANLAT, 10+

P L4t A0ChH heaet ¢Rhea AP AL hea 1agP
ANZAL PP PHCE P20 (Taxonomy) aPLEPTT RHA [20, 64]x
NAMPAL P2TC ACTT (chetotaxy) AT PPAT® ACTTT AavavCavC
AT LET 017 v OAD< ALT (lateral view) “770C
POLAIA: NAT872L PR4T heAasT AL PoLTE PATC mAAPT
(scars of bristles) ® Brumptomyia HCEPT7 AaPALT £10 AN
PPAT® OCBE LLTCThA AQP 757 OHCP L8 (APAN:-
Bichromomyia)® YHCE &5 (AZ°A0:- Pintomyia)? @RI
(A7 HCE O-OT i 70-0 HCEPTT (AFPAN:- Micropygomyia,
Nyssomyia, Psathyromyia, kS Psychodopygus) AgPA%T TPI° 4L
MDA &TAA [20]% NAPPIPE L4k APANDAC +HG PR DA
e AgNAR N T7.9% T170C PALAIA:: AT

PG@- 1PN PPATR: RIPPT AR PO (RLT AL LAD: OCFT
P70 TNt LOAAIAE OAHLY Gov @ 98T L8
(clarification process) PATP7 MRI° PPAT® PCRT ALMGD-gOx

4.3. o212 AhAT (Genitalia)

PAOP 1T NOT7 (genera)? 70-(1 @77 (subgenera) AG ('HCE
(species) AGPART P ANAT @A (0PPSF@E PO Ph
PO a0 ANATT NP7 TIINC LALAIA:: PaPL(LP AnAT
(-AkP 23PF OO 0728 N7 Phborm- GFRm-:

4.3 0T (Males)

PO7L: a0(LP AhAt (@< PTLTF AP 7L U
w&IMBPTT (forceps) LLHA: hPI874 av@Imes, (FCAD-
hed 1°hhAL 1903240 (gonocoxite-gonostyle) a2oMo.£7¢
OFTED- (ventral) NG £9° AT 740 (el (epandrial lobe)
LLHAZ 1F0FLA (Gonostyle): ATY aPAN aPPPCT7 (spines) AT
R187&I° LMITI° AHCTT (setae) LLHAZ AIHY ADUT A$me
Pl A AG RO 03 A0 0918 PP AA: 1Thhag T
(Gonocoxite): PO-AMT D 1% NT7PE aoFeT AANTE PPNT9-EIP
P7F 8@+ AL POM- ORI (FF7R AT (tubercle) AL £+
PRTC ANANTY? ALH &TAN [22]=

OARP 7% Ahé A RIS AFPL: PATFD- QN> PP
aL(LE AT hPg 090 vl AL AR1PN P13 0177 Nkl
(lateral mounting) aT70C AN
(https://zenodo.org/records/1831m58) ):: (AHYV v2di U0k
PaP(LE ANAT A74 NAAD- AR NATLLLLANE NI hhALT @-OT
PO ATCT AgvEmC AVEIS (LP9°E TIC 17 &Y HE NoPNAT
184 Qdavdrt: PN i A78LNAT 2250
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goNA 2:- ARP FIRTFT ATING PRLLNLAT RARNT : Ai- N PA&T APA+PHF (Coverslips): N10 ANN 12 YA,
M+C 8PMAC PATF M-

B:- 24 $88PF PAT TAF (24-well plate) AT MIPH APCL, (hooked needle): (AN £NA:- FIPEYT ATIPINNC
PPCY4L HEF (clove oil) MRI® RT A (Euparal®) PFPIMPI® hUPYE PARZAN (acrylic) TA®T AMear:
FPATLEI® N NAR JPAN NATLLMC TA™TPE ANAR £FAN):

C:- @A P (Label) ACPAM& AORF PP PORAFMF NAR LT

D:- P4 M MI°H eb& HCHC AL =
E- NALLTE IC PHIMae aoC4, P

F=-ANP T3@F7 AN m Paq PIAIA PAE A%F7T PR PNA APAFDF (watch glass) DI +APAAL aRPH':

G:- 28.9°7%+ dP&Mek, (Dumont forceps)
H:- hANth e+"é TTF (ARI°Msky):

I- 4ART ML $8EPE (wells) NPAN ATINTAAG AT8LS NANT NP PFME, PAPNFOF TTH=

P0A 3:- A 24 P48 AT (24-well plate). AL 74 P44 (well)
PATP 747 -0 K PR 0P MG (9040 hhA PANTT hed)
CHAZ QU NUIGH A GooCPEY (ATL U ATIPINC AS
HCLFDT AN LLAAS

(PZ7¢-@ AL (AIPL PATFD OATPPPTF 7 PP AhirT
AUAT NEAe AGPHCIT A9Phes BTN QUTT ATILL Pav(e, M-
erPim W 17 (AT ATHCRCTIN 9°Cé, 4Rrt) Navmebde:
PITPNARTATAFLA ANANTT oo oot ARECa- N9PIMA
aHCOT PALAIA (https://zenodo.org/records/18311158) : (H.V
a8 WAMGTDT 1% T aPavdt PAA LIPSA: LV ALYk
AHTERT W34 (NAD AR +RLCOD< PULIeFT T EOUCT
(parameres) AG £7°¢8C 045T7 (parameral sheaths) NFIA%
ATIeF RLAAE (17 Qv A9T70C (lateral mounting) PANA
hGAT ave4A ANTLTCE oGP NR TN PM4- (cleared) aPU7
ANOVF@-z:

432. QFF (Females)

POt a8 ANAT QO O-OT PTLTT AT (PTIT P08,
HC “1h9F héavt? (spermathecae) Pt 0078, HC TIN9TF
hémar o787 Ad aenact (dissection) ALALANT naarr $9
@.ATF(tegument) OPTF avaop\nt RFAN:: QUTIIC 918l
LILFAD. PL 6P D7 (4T Nhdh (ventral position) N19770C 1@.::
P78, HC “INTIF héavk NPHTF@I® 09705 YL (Lpaopg®
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0906 &FPAT (MFALI® Phlat Ahd AheS 17N LAMe huPy:
DT U ANAAS PTI98 PAFDT n4mATFT NCYT
(779404« (Poorly refractile) @UET @A 919t AOFIS AUP?
efaa:

FenT169°F (P40 GA9° hed (Old World) @O PARTITTLE
KT (Leishmania infantum) P9 AQtAAL SURE WZL
Larroussius £t 10-0 HCEPTT APALT PO7L, HC “ThoF hem.t
B0 FFFQT NEA (base of the spermathecal ducts) apavit
AQéA1L 1@~ [35, 37, 38]= PANAHS HCLT oAt A8IT id.::
WILYT PANS TACT At e0T% HC “InTF hiat
(@7 (genital furca-spermathecae) P& 6@« ALA TI@-Nf
L0800 (https://zenodo.org/records/18311106)

0AMPAL V7T PNt LT @-AT P07, HC “TNTF M
(spermathecae A9 ANTD4 1AL T1C 917 Pae-(LE Ahd -hao-7
(genital furca) T1TT T NATAEE 23 PAA 10+ LITNTVF EOPE
LN AT OLHY TFn @-AT NAVTE T-h@<7 AP T10- N @7
L TTNTVFPEI® ANC ATIO-NF PhFAA: NPTt LT
MNTIFPE MWt LSlae W70 (P 0 PO+ $4 147 OO P10
AFe &FAN (P04 4 LavinE):

4.4. PATI?TLE TUPA TmA PTLNG D7 PPL 6P (Midgut)
ity

AT AAP HPEF -0 PATTTLY TIF AUPALTT ACTTTE AT
ALAF ATIDNF PFTET 0901 aP&sE, Ahd aP(lAt ANLATL 10
eYU  AWSC PFTRET (A P9I FANE NPT (vectorial
competence) AP*19° (1e°ahd® P NANGFS TAT ANGTDY
eFa:

PIIPAQ N7Ps OPCA OF184 OF 7T AR (L&LT Lavhcdx
NPLoLe TYRE AL LA TCE ATCT ATINDIL AdAQ Ao>G
@ o7 oI (ghd MYL (saline solution) AnQTFo-: gy
h1Ps 77T APAPT LTLLNLATTT ANAR QUELT AgPRCE
ALY TPUNT PoPImd Yt (78 (aseptic) v
AT8NGO7 RL80= PALTTTLY T1§ TUPALTT ATITTT AT
AALT: PP 0 PO<7 (midgut) AP2PE N9IQ@AF DATIT AT
TPUAELT 164 A2 MmN S0 YL (sterile 0.9% NaCl) @-OT
TCC PALAIA: TIPAFT PARTAITIS TTF TUPALTT AT
ayC (P9L0°NC TI1Pi- ~200x) NFRE P @UST AT
(L&7E ORI AL, N (micropipette) NePPPMT DL T74L1Le MYL
(cultivation medium) @PHOC AAOT@:: (ANAM 9PLE IPOLGF
4.4.37 avivE)=

PFTET BIPATG AG PaPL(LL ANA ATIZS T NP TF TICh A184
(Marc-André) @Ot “laPaey PHLAIA: (VI LH P7ICh
A7 (Marc-André) @uL: PALNITLY TUPALT 198 NaPPk-
OPPHP U1 (FHPPST (0P188PT ORI° N9°CEPT hoMTr
AL TP L4 POLADA::

et AOP FYET PNAT ATE O vAT NARET NaPmed®
ANSO7 STFANE UAHI® AT16EPTF PLOTF@- PPIOG 18- AAF@-
(9°0é\ 5% https://zenodo.org/records/18311154) =

4.41. U0t QALET laeme9® ImA HE. (Two-slides method)

PaOEaLe@m PHPUNLT TMA @I UAT PFALE AARST
oMPI° A7 - AIRFD NALL PO av&en, -END-7 (Midgut)
ATID-AF 2970100 NG +PULELT 904 DUL: (Sterile saline)
CPH AP? T UAFF® LA OFTET BTPAT KG PHC TIhTTF
hémt  (Spermathecae) M9ICH-A78¢' (Marc-André) @ug:
ATTINC PTLLIN D

PSP Nevhn 227¢- vad AL vt @RI it APTF TTETY
0AT@F HCPDT ATLAPDG 9P aoqismy £ DT PATOTLS
RIATT aPF4T ATLaPLIPLD AA +avTls TIPOA PHATPL.
10 (HY LH 0T QARETT NATE AL TI0TG18 PGav-GPTY
4.0 aohJ@ (Traceability) ALPHNLCP LFAAI NTALI (AL
YT OATEF 00T A¥007 (LT erOnATo- Y eREe
AILINGT OACIMTrE AP ANEIS £RCIPA
(https://zenodo.org/records/18311154)

4.42. KL QALLT NaemPI® imA HE (Single-slide method)

UATE@ SFPUALT TmA @@ AT QALL AF
aMmeI® AT LU PGa-GPFY 8 AaohdtA (traceability)
eatan: TP U OChF PLRPT av@AL hAOFO-: OGS
AToR FPYALT 5117 (sterility) AT1LI°1TE NAT>PPTF KEFD-7
NPLER®- OY7LLC-AAhPA EA (hydroalcoholic  gel) XSt
ANOFO-= AALET (non-frosted) AT OA AdwT “10H? 90147
AT PRT (22 x 22 919%) QANTLLP® €LA tmPAAD- N1LLP
avpt (NFTeA P8 /Poupinel oven) 2% P77 ANONTA. i
RT8.0-9° AhL8 1% AT PO 18 aPCEPT (Tavispr 1 25G
@ 0.5mm x 16mm ) PPI° AL, aPPA AANVFD-::

AP 176 00ALS. av7Ah AL QA 73U PeR@+ @MYL
(saline) m (13 @7 FpavM\Fi: 0909 aveer, AhAT (digestive
tract) A&®CM+ FIPAET aPImd AT 065D AT (750 PP
henet (abdominal tergites and sternites) ePhhd ¢4 o°&mC
Ladn2e (nmge B9 PHC "7h”75‘:9):f:/spermathecae [ A
tfe PO Wt horimlf0- e Nde @Amd LFAN):
NavbmA: L4HET (thorax) NAZE 9°Cé, ArRTPAPO N1714.7%¢
NAAGT D aoCg, PP 0207 PPl heaeT NPad Nova
LI aogem, KT (gut) TIO-NF PALAIA::

£V hévtah: e 6907 Pa06n.LA0 BT 19°C4, 1974.7
0415 A.7 PI°1) aP§:sB, Wi\ (anterior part) P04l A% Al
2V hatan LRt (9% aoqemy Ahd H6P LAD-T PP PAD- 1t
hed (FFA aom? (9N@1LRI°( av&eB, A7 T10Mt
PHLAIA:: £IP9 avGsmy, K h@T (AA PorgnlA@Ty PP L 0.9
NFA (oPRLT 170 FOMNTE LOLAIN:

Naopmd P91 avqst, Ak (1NAL4 (1ATL (A
OtParm A0 78U Pen@ YL mAF OOT LLLOAT NH.LI°
073V 0047 POt PE (PaS LOLGA: B TPAE AT LoPeRLAPE
e 0.9 heaeT NNALS NALATD- BG AL OA 70 P7ICh AL e
(Marc-André) @uL mNF OO GHOLM (SUT° hALATTLe OC
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o290 AR Tl AAGPTET (914017 107 = Ak (FhhaFo-
AP, (P40 Poe PRG DL AL) RLLOAT PHC “INTIF hédauk
(spermathecae) AL AT&tmMPAD: NaP(LP Ahd Gh IC P1a
70 b0 047 0Pt [@ 12 T19L) (TN 0hT Phed- P47
it Pt admPg® AGaPNCIR) LG PPLD- PATIP 175 Ahd
AS NIET NAARS. aP/A QND: Pn@* DUL Ml ONT LPote
(https://zenodo.org/records/18311154).

PIF FUPALLT NHTF AG PHCE 920 TG+ hadATE R4+F
WS PS APANDAC @L ATCEY TORF Adaem. LT AN
N6 Lo9° N@V7] OYL @07 laPert LFAN: PHParmd.y
GavG ALE9° LH A“I$PFE hoen? PAL 997Ch A7€é (Marc-
André) @YL Nhded-d 19° (Gum Chloral) ®29° N7°A0LZA (PVA)
AADA At eTAA:

oAt eaSe PEPT AILYT LT QHCHC
AATLLAL AHY AL HCHC “INE-4P ALATOVFDGO: (PAAP 477
[eAsikl| aDe6E), ANAY ao(|A-t:-
https://zenodo.org/records/18303014 AS PAOP 77 PP hm.
a1\~ https://zenodo.org/records/18302850)

4.4.3. PALTITLE TIE AUPALTT NARP 7% PL 0P TMA A
9429

PALTILe A+UPA HONTL hPr At AAP TIET AL TIF
FYPALT? AP TNt WGt hvdet PoLmed led -+a0C
(LUPYE avavs @ P15 FUPALT NANVTFD: Gav-GPF AL, AJOIOL:
ALLANE 10A: P75 ANA DF11NmA 12347 0P 0 SPE (guts)
A1 0L A0 NLed PO (TILNEN) L@ UL (0.9%
NaCl) @g.9° Achit (Locke’s) @UL: GHD (e [4]: SHTimieT PP
0.9 hetet -t a8 A L1004 & TFAN:-

A% AR PTCUINETTT (promastigote) PARTH LLEPT hG ooy
OFFO7 OArA aPIRC avaeCarC (AL ANPIPLLA Qi
(stomodeal valve) &% Fhede avamvt)=

goNA 4:- NHNA® A88 N Ta™GPTF P+7FF N "Marc-André" MUL ™-ND P+eamy. PMTL, HC THNTF hem$F
(Spermathecae).A: Idiophlebotomus longiforceps (RDP Laos); B: Sergentomyia minuta (France); C: Phlebotomus ariasi

(France); D: Sergentomyia anodontis (RDP Laos).



&M, -

augD men,
v
aoap g
v
- ~
BB 1 ;
N+mé-AALT m-nm T2NAT —— =
L]

e TI-mT

/82
RYEFTY hmé AR @-him

BLE3
RTE+T NAEA PHmd AART -
mAF a-ne (122 x 22 ( St
o409 Nh-@C PARALE 4
NP AC TN "
BLEB 4 — ~
e IPATT NLF-BE-A —>)
Ne9+2 it AT 0A04N P
ANATT NT9ICH-ATE 4 milF (]
@-nm N 12 T 7 '
PORALE Ao+ PF NE
I l l l
PAEATR; P +HUFPAPF TPANMACNEAZE  HCETY —» £09 PAUY
TOFLFM T T T aoART TINLET
N Mm+go
dMT AN
- + mANC
1) TN LT N+
2) FUPALFT T9789
9°NA 5:- PARTILP +PUAT TMA HE
TEHNEPFE (PAN O+ OOHF A29.40 (mass culture) ATPIL: L, ae@-0L HUPALT? (A vzF PoImA LAY

ATaOFF PP 027 avndt (4] J TR

(oo TG AL PALTT9Le HUPNL hel P+ AP +IET7Y
PITTE OLA NATAEPE Ui HPTE (OPrT ANPLST Té

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



F.J. Randrianambinintsoa et al.: Parasite 2026, 33, 18

Ne7ehehbr MALE: AR (1844 | (-HT-
AALT | N 100%6 AT (EtOH)

>3 §

9

ATAR@AC 0F0F, hG|@ET™ AALCHE,

N2k PALPY ATIA5 F& (MALDI-ToF) -1F pRQE
haeT e Ve s p- £4T RS UL bF N
P72 T Fe PAhL@AC 0-80°C ThoF -+

(Euparal®) (MALDI-ToF) NfAek, @5 Py 08 Ryt
TIC (hAATTLP PALCA-E hih T povahk
FUPALLT AP PR Th @MF
Ank+c) P8hTh + AChTh @O
\ PARTTRP AkTh 0004 L0

=

9204 6:- PANP F157 APAND-AC NP AL ATCEATLAN AT/DLI° ANLCAE JPCaRe-PF PAR$INNC LT
U 9PN AT8FT ANP T ATALR PIRCARL ARTHT ATLT NNGAGL APMPIR ATRI FA PALA:

1 100 pL MNC-THT @9 (ERNChA7 (tuberculin) 878
om$d® P15 FUPALET NN aoAf &TC OLFAMLNT
£970£1. MYL: (culture medium) @-OT 700+

e 0 o0t PALATILY T1F TUPALT hFei hleéd vPh
(meheN) 005 CePT Qevmed® HUPALE hre bda
A79.0m- (9747 (047 a0+ PE (coverslip) HGP Pen@. DYS
A de A7410 PenaeC PALAIAE TTF TYPALT DL enO-
QY4 A.0M: SPL 0P0 (T2PE AS NFTIT 0PLEL hANTF:



14 F.J. Randrianambinintsoa et al.: Parasite 2026, 33, 18

LAA, - M
hmiE @adt l
l e
AJTA - kA bt
5006/50%
(30 e+) 10% Z e
@000 e echage (KOH)
(15-30 2+5) AR AT
@.u(H;0)
30 et
2 ik
mch h78a (Marc-André)
ARTE LT
‘__.Q T -L_\\.
/ - \ » @U(H0) —»70% htTa (EtO
[ e lesauesrlc -~ ) 1530 g9 i 30 .*':t.ff ? $
g l "
A K :
Tch AF8¢ (Marc- ! ¥
o André ) : q
; 0% A A (FitO O5% A Té (Bt
(ATThTIF ARIFT™) m;:]-;*;ﬂ - nhiﬁht.f .
v | .
g Tith (PVA) opire— 2
oA AT ; % -
2 Ncavt (Berlese) (Euparal essence) * Esnmaipet 2
n (et 7130 POTAAY) -~ l :
c I T
Ahs4 naae® T
z (ot e
dila :
: ) Hl i (Euparal® ) "17c

oNA 7:- PARP F1PFT ATIPINNG PTLNT@7Y aPRNE (classical) HE

PATITLe TCONEIFT? OAST (in vitro) “94L:- PHimAT [16, 65] @LI° NAI°199 (M199) UL TeRIPCOTFA aPP7 AN
PANI9TLe TUPALT 0PCavgl (A A7 (L9 AL AIC (SNB-9 AL UL NLvhAT OC aoPAPA AANT:-

blood agar) ®&9° A7 »b7 &7 (NNN [Novy, Mc Neal, Nicolle])

TALLE WYL QAT LPaPMNN[16]: RIHY PTIALLE VST NLEP

+@-ah (microbe) AATNNA AdG &H9° A &9° (alpha-MEM) QUL
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WIS 2:- TPI° AL 291.@A PN hA @-ULT (Reagents) SHA

P@-US N9 AT £HT

PM-UL N9 A5 LHT

7F>Neoe Y2 ChNL L 10% (Potassium
hydroxide 10%)

- 7FNPIRYEEChARL 10 914-9°

- P+mé @Y AN 100 A AFC (gs
100 mL)

P19 AALA TINLPE MUL (Hoyer
medium)

- ftmMs @Y 50 WA ATC
Ade A 12.24%F 200 914-9°
JI° RN 50 14-9°

- 9ANCA 20 A AFC

PMCHh-A1L 6
solution)

- ArLA YR EGT 40 149

mye (Marc-André

- 9ANLA ANEN ANLE 30 A, ALTHC

- P+mé @Y 30 MA AFC

4N ANE 1% N+mé @Y (Fuchsin acid
1% in distilled water)

- AR $AAT (NS8-$F aPAR) 1 91497
- Ptmé @Y 99 MA AFC

NANL ¢ANYT PPAM PMCA-ATE S UL

- PMMCH-ATES UL 10 A, ATC
- &AM 1% (50 pL)

PhiN M.UL (Enecé medium)

- 33U 1 NARRL  (Pure  white
colophony) 22 °14-9™

- NhAhA PTI98 hrd J9° (Copal
gum) 12 14-9®

- &RI® RFTA (Absolute ethanol) 20
@A, AFC

- h9ReC (Camphor) 10 91&9®

- +CTYF+L7 (Turpentine essence) 10
A ATC

- BNAT®A (Eucalyptol) 26 TL.A, A FC

10% (av-pt eFhae 730 0T (LL9° (FCS) (P15 +TUPALH?
AL AT14mT)x

1% (L &9° A, (BME) Q.Fo1.5F=
2% 7%V P00 UrF (N 0.2 pm LE7E &HC £28):

250 pg/mL ATLhA7 (OLI° 50 pg/mL E1FTIL07TF ORI° P04
FUPA AT A91.S AL SNAP

(L-glutamine 200 mM-penicillin 10 000 U-streptomycin 10
mgimL)) [47]7

hyetvk 97 QA 9°79° L% 1At (contamination) hADmav:
erOH-F PATIOTLE TUPALT (cultures) FFhhA (-FHOE TP HPH
QYL o7 +LC1D- M Ahh 2 900t (1 -80£14 (7L 914687 MRIP

ACEI® L ATIBET AT ADLLT PPCIPC 04AT THTCET OO (-
196 &6 (L 7k 6L Aborae £ FAN [7]:

4.5. PP°s-P haLPT (Salivary glands)

PAOP F7ETT PPeP han eI QAP 7T AS
aNa> A%m, TUPALT aPhd PAD-T ITHrE ATITGT avwl I
H& 1@ N TALI° AL FANALLN (Phlebovirus - A9°AA, F0hG
ﬁ,@dh) P MI&NT P9UFANS QLLOTY (arboviruses) AP\t
L£LAA [44, 75]¢ AOP TTETF QNP TPT (OPGTTFOE YLk
NkSe-T12hehab T Qoo 1H: ANIg° Psp7 (P P Imse, OLI°
NPTIMe CLPT AR AaLPE ALPLE. MR aghi
NPrPe aimd AAQFD- (https://zenodo.org/records/18302850)
[51, 61] ARNFIITTT PPANDAC +HG CAMLPEY QUTHF mA$
Ho-NF 04 0= AaPLE DOme (AT Hepto-
(homogenized) NAC - T(L AC (RT-PCR)? @ T (L AC (qPCR)?
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\.V_'-'J

| AR ® e ;

‘I H

9oNA 8:=- NAL LY NE Y, MINC: U: NPPC (Hoyer) UL +HIB+0: PHNARST PLLR NALLT: A: PRLP PANP
TYENMEACANT AFL (NARELR TPNTET HOHE NEATE AR ABLATD): h: AAT @ PHNAR PANP 77
NMEACANT A FL: 0P: PLLPM-T NALL MPAN ATICM P9, LTAIA ACTHNT PAD AT (Wet chamber): W AT £:
Ga>q "A" N7 ¢4 (Euparal®) N&7T NMINC PILFL &N (W) AT ANA (4)F (AHU IC PRk 9271 PUA DCTH AT8A
MA+PA LFAA): (A AT ¢: PHNARD: §0°G " 4" NRT¢-A (Euparal®) NLI9% NINC P FL N (N) AT ANA ()=

e,
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0R,9° 1L 29" MG (immunoassays) 2240 AChTh (RNA) og9°
PATL POPA TCHTT (Antigen) AGPAPT OCaL 1L BFAN
12]= AeLOT (Pe: 0.9 @LI° (AT 44T (hemocoel) @A NF
ALU7 NPeP haLPT OT TTHFOF (T AP, TUVPAD-
-7, Pavs(LE LHM-7 (extrinsic incubation period) “IMGTPE7
AG PG L9 (9Pt (Ot UL (AFOT TIFANG ATLIOHFA
LEINNN [71]:

PAAP 7 090 AT AN HTA NPT+ o4
eao(At 28k (rEhih 12 h&td P17 erlmeP (LT Gor-Ga-
ATRLNAN A1 TAP AL PALAIA [1, 51)¢ (FenT149°:
PALLA M7 HPHE AT OATLTA A7 B0vFE ToL AC (nested
PCR) ©@9° 12.M75 (N4F P7LNGDO7 0867k PLI° Frtd TG
(high-throughput sequencing) f& QNN @.M,F7 (sensitive)
PP POPAP  H&PTT aPmed®T LmPPA [54]% faPNnA
(contamination) TIABIFFA. AP h&ed +a@-ah Qhat 19
PLLCT AMANP HE&PTT aPmPI™T Mm@ P hbhih® FIcT
AFICE 21 VROFR 033 PTI° ALLAT UITTH Al AR +ROT
LA ATPAN (10F7 P9INFAAGE (19T (vector competence)F
PAOP H7T HCE AG AW aPmr (A28 ANALLR AG OPFP
U3 PT LAPOMA) [33, 61]=

PP APT Ot AeLOTT vAPt na NS
PavtAAG ALD @A ML LAMAET RUI° PFAav Phittd AS
PERPPC ACPEPTT Aov@-0L POTAA [15]= APAAT (AT O-
AACFO- KNOLPTF NAGP 75T @0 RahG Gelh ooTit
AIPCove. TERAT AT AMHN MS PhETF a1 Peh 18]
PGt OAFQ AI8LTANGE ATLLS hTOPT ORI MhoPePT
AS8.0 A0FT ATITTT BLAA [15, 18]

PAOP 7Y 0900 haPTF (Salivary glands)? AltGI8.
(Host - APAA, A@- DLI° AN1A) ATTE 82 P8P PAT (Anti-saliva
antibody) AgPANT AL PAT POPO TETT? (Antigen) goyop
ALY eTANE QU NANHF® KAGH (ELISA) (10A
PATLOGHE, I°Cavs. HE LNGOGA= 2V HE ANFGIE. ANA
OL9° M AAAP F77 T 9°7 PUA A7LA20m Aapravi PFAA:
OHYVI° 0L aodMMmse HLPT (Vector control) 7°7 PfUA
@M,F9 WL AP0 AS ALTOTLE () PavHANGE ALDTY
(Risk) A@PALT @484

4.6. 2LI” 9917 a®Af+ (Blood meal identification)

e FTET ovhha 890 ooman L PFAQ. PHOML
(engorged) PFT ATS PAADT GavG R18L.NNA (cross-
contamination) PA7& 1LH A0t NF 9LAMe aovigePT
AT LI PRI° 04T LLEDT Aa01gP1P° P 0P D7
NEST-T1LhCAnT avavCor £10A: P 0P TFD- P27 L.
G99 0RI° PRC L WPt AT PATRAA vdmC PAhT
PRI RNFDTY QAT ANF ool Rovhi-d: PHTET NANAR
PCOT APART PPE 0@ MG hi HC CMIF  himok
(spermathecae) AZF TI@TF LHLAIA: PLD YU 0.9 hed
(P4 HC “TNTIFPE) (A T12CE (Eppendorf®) £0PT OO +LCT
APME J°Cavs hNTLLNATD (1 -20814 (W7 9148 avpav AA(FF=

2290 goo(] JOYopT AaPACT ONHA TPI® AL LTL@- 2471 HC
av\ PP (genetic markers) A?°A% T b7 AL @ (L (PNOC) [5, 30,
50]% (L PeE CytB [67]F @LI° AL (COI) 13] MN4T 3DE AT
AL ZheET P10R (PPSFo: (HY v TAT NHCHC
ARMNGSI (PPN 6):

(A% 029 AANE?  (host) ATIOP  PTINL-F&
(MALDI-ToF) &TH8L HCHC 7S (peptide mapping) H&7
ampg® EFAN [31]= &Y Hhih £9° hrhaemm 024 ZHI® AA LH,
PLI° oYY AGPARTF RILILLATA Navhe- +429mA: AAHY
PRI° avd it YRk 1§F ATLFROFD- (vt FTET +aviopp HE,
10z Gav-QPE (1 20894 Wt 168 OLI° (14 £96 Wty V6L
(LPaPm LavlMA: TIC 7 SoSPTF (harMMy av-pt @AT
ARRC LH NF 082 DT T4 @mt TITTT SFAA: L0
oM@ A PL 09 NIPCavs-d- Pt PLI° (e hdsd- Ahd
TP tMe (distilled) @7 @ avd 't (homogenized)
ANV Pom PANP 76 ANA AMLNKT PPANDAP AT PhhAP
PCOT TG A@A STAA: ATTINS-FET (MALDI-ToF) P9LU7%
Gav-G aomy NFOAL (134T $4DF NGFA P07 (DNA) 9°Ca0L
(994917 PRav< YT ATILITT AG/OLI° PALTTLL +UPA
avF (Y Aavav(av; A LINIA LTAA: BU 0500 HB-F AG TG
08 NGk 7Th JPCaPL-PT DG AIRAC LHO (MI° hoPp( 10

5. AWNAR $COT TOIT Gao-GPT7 97100C (9°NA
3f 67 7 AG 8f TenT16PT 17 27 3 AT 4)

2V hGA ATL7 PANP 77 Gov¢ AANAR PCOT TG AP.D-A
ASCY ATIHIPT AS NNALEL AL ATTING PTLPNLANTT aPwl P
aav PP P16d-E NoPPMAI® NANAR PCOT AL AMNT
POCavLPF W18t TINGPL: RILTLFN LALA: LUTT CAWLC HE,
avl8t WPl ANdAL 10 PPNIOEIC ANLAL P LT APd4?
AL Gav-Gm- 90t ATIRtHhNA PaTAd:

Pb1004 LT FAPPE 2407 APANS ATIEAN PTLEI
2999 avopavg@ OAF®- eTAFC THRF  (Pasteur pipettes)
ATTYE AT Qe 00Nt RS Ravan,anC 4104
gntddz: hl PCR PATFO- Pavh\ 3@t oW PF AIHUY +10l
AT OATLEPATS Tavgsp SUPGh: aPOF@F hoT75o-9°
hohd OC PAT 299207 (inert) ®0 10 hothteT ALt
AgPhAhA P PE 8T ASETFD- 210A= APeu9® her
N9Lnet OL9° NTLHINE Ll AT AT8LAN AG A0l NGaGPE
AL AT8PCE P PET oem? (AL avav-At A9 ATIRG T
AG ATIPINNC 271L0AT NLTLhAF AT 2 AL PCAPA=

5.1. a9t (Clearing)

PAGP 7% Goo-oPT ARt 0DALL AL NOINC 047 0.0
H& AG P99176f holhd leemed® (APAN:- 10% PAGED ALE
(acetic acid) @YL OLI® (A A1CT TTC P7.LLANTT hied-A
7284t (chloral hydrate) PPH®-7 £9ICN-A78¢ (Marc Andre)
@& NCY7 AvtAAL AONTLYT &40 (HAF RWPLT1TL 0P84



WIMLH 3:- P+aZ M- NP UL T (Mounting Media) £HF

MINLL UL h® @ £ AT (Solvent) mhAF P FA 7A T +n ML MNL-L P (Remarks)
(Mounting medium) (Potential polymer(s)) d & 9™
7ZA.MCF (polymer)
UPC (Hoyer) = AMLA  IANCA  (glycerol)f @Y 179 AZNA @URLF (compounds of THANAA TN/ YIC (Macerating agent):-
79" (chloral gum) (water) gum arabic) Nl 12247 (chloral hydrate)
AAIAT-9 (CMCP-9) @Y (water) (ALAWIPAT-9 A NIA NAU +NAAT PLLZN AATPAT-9 (CMC(P)-9):- Hé+E panm{ (.

(hcnhi, ta Akden
o8 (carboxy methyl
cellulose phenol)

LhPhFTh& (DMHF)

(2t YR87FLTY
£CmaR e
(dimethyl hydantoin

formaldehyde)

he8 NAAI® (Canada
balsam)

.7 ¢A (Euparal®)

Kt (Enecé)

(CMCP-9): 51-60%)

™Y (water)

ALAT (xylene) Nh&A +97%
PNANT® N& AT (partly volatile
components of balsam) (43
3-N4 (A3-carene)? ANTHLN
ANE  (levopimaric  acid)?
A9RLY (limonene)T TRRCAY
(myrcene)?  TANTLA  ANE
(palustric acid)? MbF-doAT 24"
(B-phellandrene)? hA\4&-T27%7%

(a-pinene): NF-T277  (B-
pinene))

NATHA (eucalyptol)?
TeARYRE  (paraldehyde)t

Nhdd +5% P19°  AT84LN
&t (partly volatile
components of gum sandarac)
(A9°LY (limonene)T  AA\%-
T 2% (0-pinene)t NF-T L7577
(B-pinene))

Rt RANUA (ethyl alcohol):
NNIRLL (camphor)? BNA, T4
(eucalyptol) A% P+CTILY
$angP (turpentine essence) JC

7ANLA AADUPA (fully hydrolyzed

polyvinyl  alcohol)  (fLARI*A.T-9
(CMCP-9): 0-5%)
ATTRT-8.T A L9044

Y287%LY (N,N'-dimethylol
dimethyl  hydantoin  (di-methylol
DMH))} Na+C/™tAT  PHANSG
AAI19RCF (Ether-/methylene-bridged
P+ANL  PATCRT-
ECMaR YLl 7Am( an/Z
(Crosslinked DMH-formaldehyde
polymer network)

oligomers):

NANI® (balsam) (AN.54 (abienol)?

ANtH  AAZ  (abietic  acid)®
ARATMLN ANE (isopimaric acid)?
N8N TTEN ANE

(sandaracopimaric acid))

P79° NA184N @-ULTF (compounds of
(haeth  ANE
(communic acid)? 9954 (manool)?
7Aha1h AL (polycommunic
acid)? N8P TMLh AMLE
(sandaracopimaric acid)? 12-AfF0M,-
AY8LPTTLR AL (12-acetoxy-
sandaracopimaric  acid)? = MEhQ
(sugiol)? & ANL (torulosic
acid)? F4AeNa (torulosol) F3(CA
(totarol))

gum  sandarac)

PhTd 19° AT DAL ™6, M-UAT
(compounds of copal gum and
colophony (rosin))

NUZ (low viscosity): h&+& eavmLC NUL

(high viscosity)

ALY TCNN (neutralization):- 7 3A.P9°
nNAN.PA
NAANTLP (Abies balsamea (Linné, 1758))

NCN%F  (potassium carbonate):

Pm7% a6y, (resin)

ammip 1ML T1C (clearing agent)- TRtA
AAAAT  (methyl salicylate)? AZY38,99
RT ¢4 (color in Euparal® green):- PhTC
(@ (copper salt NTC ANt3F (copper
ACErAS
(Tetraclinis articulata (Vahl, 1791)) P99.7%

nttLhALN

abietinate)):

PAT84-N O ek, (sandarac resin)
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AN 099k LT PA@YT UL VPATYE ANFE LATTT AT
A aad 1T POONAE QU Gav G- ICYT PTLLANG
(translucent) APGUPP7 9147 PO-P@7 AR (AP°AM:- PATC
@M ePT): XS QWELTT (APAN- PATTTT) AT B4
OAT PULFe LONT ANATT (APAA- PHC “Th9TF himstT)
AavavCavC PhFaM:

LV (it LLEPTF e01NG07 091pet L& (LPFE (aPRavse
M7 W1 (A28 73009 YRLChALe [KOH] £A)f NarpmAg®
L7 AL (W7 TICh-h7£6é [Marc Andre] @O PA Afvth
AL [Acetic Acid]) a2m$9°? Phikda: LUIP PHAP N¢honAR
GATY) AAD- [74] (LH A28 TEETE 00 AT m7F P ADAA UL
UPAT? 0999999+ (saponification) AS OTCL? §CaT $Co
AT T ANA 47 (chitin) PO ARIP aPPPLP AR TEY
MN$ A74.8L PLCON: NHLE NAA PULmovl@- £NTY AMLL: 4
Pt AANAPTT  (WHFT) 07174t (neutralizing) Teno14
aANN7 LhANAAE A2.0-9° AhA Ti4F7 091781 08I Tek?
LIOLA[74]7 WIRATICPI® Gav-GPEY N5 L& (MNe @Y
o0 At LTI (LT ACITPEE R AT 2TAA: LU
thrde 9158t 14 UL YPATT N1001LG GavGPTY
OT72E 09980F ARTA, aP18C I°Cae- 09199, LRCIFPA:

oL $MR L% Navy &P (4t Gav-GPET (ML O

5.1.1. AdAA VL UYPATT T1ALIT (Soft tissue lysis) (9°01A 8)
(%.09° 72.LhALL (NaOH) @RI° 7" F01P9° 72L& Chaee:
(KOH) O-HT TPI° AL 99,0+ UL UPH “TANAT oL haeT
QF @z R1L GavG@- oMt AG NPAN LaPANC v-3FF (TALP
gopYt (concentration) AS ATALY £ PPI° AL, DA
Q5D G MNP O M,F10- HE KAP 757 AnTné- OLH
(10% Z°F029° 72.&hAL.L [KOH] LI (4.09° 72.&:ChAR.e:
[NaOH]) @O AR AT N9PHEP ANAY UL YPATT
ALt - LRk LULONLD-T LH AP PO AT oMY
aogLavC (ATPAM- 20% 7 F0P9° 72.LChARL [KOH] A6
9 T) ATR0-9° Al 3786 ATE 168 TIPP BF AN

5.1.2. Gav-qy (1PAT° ORI PA PAT® T1ét (Clarification
with or without staining)

he9e99. 99+ 28+ NBAT NHO-7 LH Adth ALE AT hird-a
72.£417 (AP~ PTICh-A72¢ [Mare Andre] QUL
NTIMav(; Gav-GO<Y 0IIPLAd ¢ LNGOGA: NG (RAT 4
noLhAeFT ATINO1L Gor-GPE (L0720 Azo LP N8R v-AT
+hgFe Loy oFmLePF ot 17110 @FmA AAVFD-:
P99Ch-A7¢ (Marc Andre) QUL PAAP +75 GavGPT7
ATMPET (O4F TPI° AL P71 P7IRE 4410 (L7
MPoLFAI° APAN ANNG N7LFA PPPET (APAA: A28 NG
AG ATES) AR NG T4 APRCA PUI%ST L&ET TIAAM: 1D
@Y% THISE DL TPI° AL TIPA OLI® W14 +T NTNP
(VHHD avf Y @O\ T avpavp hANT: P99CH-A78d (Marc Andre)
@YL7T admPd® (AL OO PAhA hedT7 N9AK ATIeTH
2% PATTF OC APAPA PNAM MPTL LUPSA: POUS SHT
AS AHTEEF A0S 2 (Appendix 2) AR FATHA=

ACY77 AQA& PP (translucent) §aPCPF7 NoTI0C &+ 1870
AR PATC TIPATC APALAT L TAA: AHYIP 990101

PHALR PATVE PTUTTF ALY ALTATETFD- 18k BT P
OO NULNAR hEATT AATT PLCIN: NGaDCD9° (PY

e m@- TNGP YL OC ANTI9T PULFA PAIC avgOLT
ANLA, 1D

£V awl 3P HE, A7L hAdALTE AdFhd &FAAL APAA 0.1%
AMLL: 477 (acid fuchsin) N7ICN-A7& ¢ (Mare Andre) QUL
DT N9Pen,aC TIPAI® L FAd:

e T189°F N@YTT YT +PIPMmD- 104 GaP-GPFy AG
avsB @ (resinous) T1UNELPTT aPMPI® NT4.N1E PGa0GPF
KACTOF 990018 et (Dehydration) £04.0260 (h&d 5.2
LaPANE)E PPNTEEI AHPE T4 TZR G OO« A0 ao-BPF
nw7 pC ~ALNTIavIP:: 1@+ [New] P10 (1974) BUE h2LINAD-
A28 MPATLEPT (O TTINGP OUET IC (LPAPie
ANAR: e TFAN [53]= APAA NG4S ANAY° (Canada balsam)
@D-AT TPI° AL PTLOND- AL $-NOLT (acid fuchsin) #7°¢-0
(Euparal®) @A Abo0T (fixed) &FAN: PTIPF NAALL: 4NA.7
(acid fuchsin) PPAGP: GaDGPF NPCI4L HEF NG PATFFO-
oA HINA AAD-: NAMPAL (PCT4-L HET D-OT PTbarme
Gav-GPT (17t 5T O-AT PATPFD- Me+S v-2) A.mé-
JERTE

5.2. @Y7 TND1L (Dehydration)

QU7 PI0@1L LT PTLhGOID- GavGPET (PLI° ThTa
dOGFO hPm.a°l 0TLLE Phd TN (ethanol) @ULT @O
TINTI° (150%F 70%7 80%: 90% PLI° 95% AT 19P6RLLAT® 100%
té (Ve WPHPDEG NOPHGHG 10+ 2 (ALT8 TS IPHEHLS @NT
(L70 A20 &bP T AANT:: AF T (ethanol) N Tt ¢9L4+7
(PP (L84 OPF PNAPM- AT aPPNP AANT= ACTOE 0o
(o t@1L QRA Gavgal ATet 9T (RTEN  Pavge
(Euparal® essence) @-(\T av$¢+ AANFE Gao-GaLT (1$CT4-& HET
(clove oil) TlaPae STLFN (LUP7I° +avgep> U0P1A. Euparal®
essence 10L:: $LI° AN ALY +90C (Q4F TPI® AL LD P1NLD-
(T hehtvl (Beech creosote) NaPCHOTrE 9PhI9t AU-T aP<v
oot F1g Az

PACTNE T2 L&+ (Dehydration process) (1G07G@+ @O
LAD- 24N F7E ATTINC hI° eI YL (Mounting medium)
IC AT OPET TUNT PALAIAE LU DAV a0 G- ALLCH
(Opacity)? QAO>ED G 078t Ah9HC (Osmotic collapse)
ORI $C2 AHA (Distortion) &TANI LUI® PHCE aoAL TG+
(Taxonomic study) 287 h8T PLCIPA=

5.3. 2993042 DVETF (Mounting media)

531  AGo>G HUEF 097149 MYLT avlmMG (e

PGavG aYNLe MYLT PNCYT 1ANLP PANLAL (refractive
index) N919°F 15 (LIP? LovlMA: LY9° hoop 3P+ eCY7
1204 AN (refractive index) JC +oPMAfy PRCIPA::
PITINGE MU PAI® PAAD? CIAK AT NLLP RAT® (LT ALPI°
U CINKTE PUILADT P AAFE TR AL hOl@.At
@PATLLPT O apMMge PANT AT DL VI PGav-Gm- Y1,
UPAF @QT Pavl0t AG Pav(denit TFhed ATLD: 2104
NINC L8t 1L MUS. NEPT av&lP MRI° av@AIHH PANTIP:
NTINC Lot NRAI® aohaPC PANFIO: A ULD-T PTTINGY UL
aogosp PGavG Bt aowlFP A 10E PPRTEET Av-AI°
GAT) eI PY AVFE HATITL UL PATC: JOCHRD- PTLNATT
EAOGE T80T 99 MMT AAF:-
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* PSP (Optical) OUEEH:- P91MNGL @U4 PNCY?
1206P AL AHCE aPAf OLI® AAhA aPinem,
PILLINN DAF PANA hGEATT 190K AT70T P7LLeATA
766C (contrast) @POAmt AANF: ATHVI® AL HC
FE hémst (spermathecae)? AOheoet (ascoids)?
P20 TL (L TLA (Newstead sensilla)? P92 avgenq
TAFANLE 070, PTG TCOT (vertical cibarial teeth)
AS PTHCC TCOT (pharyngeal teeth) PaPAAAT GF@-x
PAILY PPPCT FRYT (bTH NTINSE RV (&P
AUSET AL Ptav(lt 1D-x

*  qooG T$P (Preservation)i- AGP-T] AIPAL hyoFr (Type
specimen collections) ?914AT GaGPF PR QS
ALBI® Ll 0080t hG a0/ 00 Thed AFLD: £10A:
(B ZATIGH AMT dme TR @g9e
ALTAILENELE PHET AP L TI80T ANLAL
NAVTE LHEP 0L (LA HAE NP1 “TIN4L DURTT
Naemepg® TSPt L FAA::

532. 0976 @UETFY AoegOLP (Mounting  media)
PULLOLAT PNLCAT

0AG-ePTF H-@7 LH A+OAT PI°CIC FAPET e+HIS
O A AR P9T706L H&PTFT PHIB (vx: IPFIPE WIHLY
H&PT (\H LH K7L PLE9° LI, “INTVF Pt (archival quality)?
AP Adt IOTY (standardization) *¢ZL+7 IETG AL
L 09I1B0F U= T AT AT ALNITIC:E LU PANT P77

a3 AT PFALR G GPTY (AT AL ATTPTEHG ALEI® LH,
209.2L10-7 P9+ AThN0S AlrE4LC (Curation) T
ANVEDS LLCTIPA::

AP ATNNCT AT UET (Mounting media) 1A%
NGCATT PAILAN PHCE aPAL TGF AN PPT
(Taxonomists) @7 L, a0 @<} GG (Specimen) (A7E AL
NG LaPCNN: ATU-9° AN 11417 ADPPC (Cuticular
structures) 1270 A48T P@-AT ANAT7 0 (de PTLLAGAN
(Macerate) A0 LavCM: PALLP TeTT (Optical clarity)
ATTATN: 04.40 P0CY7 (gt a°m7 (Refractive index)

hGao- G- (et a°m? OC (& ARTT ATLO- 2100 110 AL
PILTE TTINLL MVETFE ANCYT NPT OGS 19706 DUS-
OAT ALLAF PTLTLDT 1008-PT £°CB T (Refraction and
scattering) AP0 LAAT POt aPMGF@- havpJoF IC
+avdd @ W7 TRCID Lo PTIC Tr: &P (1CY77
T2heahT (Brightfield microscopy) 9°CaPs- @3 aPhav
QavGY 1ETER NP Pav 0t g (Contrast) ATPSNMCE
CY7? At aPm'r hGarG@« P APT £A QUL P7 e
(10°F°LF Gav-GO+ N C WVt AT8.F8 TIL BFAA:

533. 900G TMNLP UL ARIET (WIS 3 4G 4)

OATA, aIRC P°Co0e OPFE ACYT (NALLT N7THN5P UL AT
(192G T-QT A8 T A7RILIME ATPONT £ITIN8L Y5 SNCY 7
12:06-P PANE (Refractive Index - Rl) @A} @<z QUG 130&-P

apAn P n(47 aotrtPE 1008P aPANe IOC AbldAl (<1.515)F

ANCY7? (hee Ay gt PAGAT LU POCY7T aPNTT hG
aHO Y (evPin TPPT 050G ANATT (IFIAR W83 R £LCIA:
(A7R%F P1804P avARPPT  AAapaIm9® oA h38.L0NHH
(blurring) @RI PAPAT* hGAT A78LIe ALLCT LTAAx
TID7 AL T A?-?'?‘(contrast) AG AmPAL PIPOA Tt ATIT T
FhhAGT @7 0997048L UL avgelp ANLATL 1D

PAUP TYETT ANALL HABT NTLPHIE.0F L P99NLP MVS
1804P AL TFPT PGavG ANAT (927 PUA Tért hTLTLIe
LONGA: NG P124P aPANLL PATFA. P99INLP MYLTF PPI°
AL @A W78 P90 0PSBGS TINFAALS 070, TCOTE PHC
FE hémst (spermathecae)? PA7ES hehT hG Phre L9°
aART P A0 AT NPAN 299232 CANP 77 hedoT? ATt
AOEDS ALPT STAA:

ARRP HVET TTHGE QUET QT PP AL PILD(
AT W18 @Y 997, (Water-based) 977048 U@+ D9°-
hoe-d (Gum-chloral)? AG (avem, @), @YLF (Resin-based)
TATI® NG8 OAAIP (Canada balsam) AS Aldd-2007 AChe-
(Nelson Cerqueira -NC) £t &@-A70 PH0AD. U4 [60]
Gav-G aY0SPe QYLTT M-t BNEATFPA:- (1) £97, (Permanent)
@YLF AU RILY WL A APmihg: 079585 ALEI° U Gav-q
TIBe Y GFDE (2) NAA-%9 (Semi-permanent) QYT
LA GavGPF Tl O« 9992 CH TTMNSL ULT 4ATi(Liquid)?
av<6t), (gum)i ORI° av-sBT] (resinous) LU S ANE WI8.u-9°
(@7 QAADA OLP (AAT ATLTLPT (aPAn:- PR
(toluene)? H&A7 (xylene)) A71av: 9T e GFo- (uffm(ﬂ'-r 1)
A28 TPI® AL NPA (hAT N9907Lav+ P99N1.P MYSTF (ringing
media) AT DAPC TS TXRTPT AgPhAhA  aeFie
ANOF@ 291089 VL ARTRTFT (1F1AK APALT AL HAM.
avav 81 @ FA\:-

U. @471 QYLTF (Aqueous media): AIHLY QVET @ @-OT
PAR 0900 (1PPGFD ALLER ORI AhdN-RT1. 72068
L10AN: AMPPTITFD AN (LPFIPE (FFALI® ACTOT AHA APk
PLFo) KNP TF: AAPC ACTOF AT8LI0AM- 109 (sealing)
LOEAIN:: (APAN:- 19° hidedd (gum-chloral) AT Z7°AL0lz6
AODA (polyvinyl alcohol):

A, OO O aoRRO hPI0 PAFO- OYLT (Limited water-
tolerant media): ATHY 4ADT (@Y P08+t 6LNFO RIS
LP79° W77 D& ACTPOT hA@- AhA(L 976P LhdhId: (DY
OO NG YLT OC (1L1ARS PHIA PLEI° L a0l
Foed eAF@. AP OOHF ADZA-$9, T1089PT L10AA:

h. N72.LChCOY o900 MYLT (Hydrocarbon-soluble
media): AILY QUET AL HEAT FAPY ORI ki, (enecé
solvent) A T4.T&PR ATNPT OO PoLoNev QR RIHY
ALY, TTNGE TFHOB. AT AB (1MI° T4 LEI° LH 9oLk
LM TR ACTOTT AATLRRAD KS QHAITFAT ARPLR4
Pavet NPt NAATFD. ALEI® Hovy 9188 (archival) GATIPT
a0 CFD- (AIPAN- LO-TCA NG8 AAAT°: & Thhil (neutral
Canada balsam? DPX)):

0AMPAL DAL SHHLHGT #ht £GavG 9THLY VAT
AUEETS TPI° AATRILIVFAGL av90s RFAAE
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- (@Y7 f791av-  (Water-soluble) QyLF Gavgy
NLHLRTT ATTINC ORI° NPAN aPAN ATID-MF

- @OQ7 @Y ParRRe Fhed PAF@ @YLT  (Limited
water-tolerant) §97G7 A{vhéHoP LH A9t hdo-
%99, (Semi-permanent) “170CL 1=
- N72&ECN? 919907 (Hydrocarbon-soluble) QYLTF Gav-GYy
AFéh TaPHIND AT PaPm- (Archival) AT ALB9° Havy day,
NS

5.3.4. 1L QP TTHNGP QYLT avlAsm, (WIS 3 AT 4)

ALHSP AN 291,070 QULT

haegd\ 19° (Chloral gum) = PUPEC (Hoyer) 4AT/@UL (R] = 1.48)
PoICh-A78¢  (Marc André) 4ATL PHC “Tho1F  hlmAT7
(spermathecae) AT T A% T (0AL4 ACTOF 0AD hGA O-OT
ntem AFOOE TenT1é (1937F) AT ERCE ATt
(9°04\ 4) ORI° AaPad JPCa QYL 1@< PHC “INTF hea AT
I AoPhhAT LH A0t 10797 (aqueous) MYL T-AT (£,
TG LHLAIA: 19268 (resin) DT ATIINC ALNA GaGPHET
TL:LP (dehydration) PULFA (L9 GorG@- Amd NATLTA
AgavnCye::

hieg-d 19° AG PUPPC 44T Faraag (9LPTF GF@s: LY Ay
noY pC GATLATITE APAN AT 4T PG heE ook
ATU09° R HC “Ih1F ncast P A PAhA  h&deT7
Agvavp\t (9LL8@ POCYT NGt AaPANT (refractive index)
PRI AD-QT AhAT PART (04T TP AR LD-AA= PTI:
héec-A 19° 0400 DAL ORI° +0917, (Pt ACTOT O-AT
notPorm TAY Lhavtd eahtAd: ALV TCT P&mC
(Crystallization)? $AI° aPPPC AG PaPAMT AUST 1Nt TF@-:
047 a1+ PEY (coverslip) MCH (aP-68, TIAC (ringing) ATHU7?
FACT hedFFO-g°: PNILHI® 097104 MVS hoTINLL M- av-om),
IC (MFALIC RTEA® TPI° AL NPA) (914740 ATE1T IR0t
PO ANDT (AT7%I° OL TRCHF A$PC) LTAN

PUPPC @UL AROP 7T OATENA ALJ 218 9°Cav +RCY
LOASAT (FATPLI° ATHY GATIPTF PPI° AL DA Az DYS 7L
19° ACOLAE FINACA RS hived 7284 Phe tdi(l. DVETT
LLHA: POVG AHIEET Pavd. Ntadt av 71 (LH4I9°6 b
BetA[74]

goI9° KT PRC AP 75T @O PHC “10e1F hestr aT19T
T (LPIIE ALEIP LH, “IBLYT 17 TOT17, ARLAIP: ARG
A0 ORI° ATPOA PLA ATLLLT PAPC LH PPANTPT Favsopp
10z O QUETF ALHER “1INSE +019T, LWPrI° L8P LH,
TBLYT 01T, ARV B FAN: (1P 1.0+F (19068, (resin) T1H0C
AHPG 90982 hB9l (MP° T4 TTMS LAMAL 1IC 7 PHC
TNTLFE DlmATF LbP Ahat eNCYT 18N P T (refringence)
A LH AATLM4E hQIFa. ALLOHH STFAA:

PUPeC VL N&CPT (dehydration) 70t L 2.1 eNAdA
(9204 8)E LUIP FGTA 191> AT CYT P719ANG- Phied-A 2.8
TCFT W1%4.m% LLCIA= (LUPI9F P18ak AhA 147 (cuticle)
Mohd A28 NAT1PL GavGPET nHOAT: AALET AL avi(
O LFANL TIC U7 TCEE AT (L54 1Ak AL AhAP
T84T ALLCH ST AN

NAALE AL P7CY avdmC (Crystalization) Fac Lo
Ga-G@y  AT18T vt PGS ATICETT  apmdde  BFAA:
PavBavsPm+ HE, P14 MV4T avb+G ACTOF QAD- AhA(L
OAT 9980T aPA( TICnA APYE ALY 28+ OPF QhCTOE
PRICE 070 A& KIERNAT ATPhANA FLPA (Thymol)
2H0A DoLhd aomPd® ANZAL 10 U-AFEDG LOAT AOTTI9TY
V1D ATTC5E> £9° Gar-G <7 NLPD- P19° hies-d DV L DT
(@Y HFHE NTPE TIONT: DHLP OIANLA AdEh AAL:
ATITEE (@AM PADT @ TINDILG (1906, LA9° (NGH AAAFP
AL, aPA\N TTYC @

% &9 hT h& (DMHF [dimethyl hydantoin formaldehyde]) (RI
1.48)

LV @y} @YL: [72] A2 NCAH (Berlese) Uk ILE-R AR L1
NNy ¢ AG PP PAN 10 PP hNCAH OHAP @FL
TERCIT ARPPCI® OLI° PCT ALALIC: ARAP TTFT AT AdAT
420488 (Psychodidae) HCLPTF 099,10 LIAAN::

0. &£9° (. T (CMCP [camphor-mono-chlorophenol]) (R1 = 1.41)
2V NF0L087 AL Paeadt AS N@Y @AT 2999997 299748
@-UL (LIPY: NCYT P7L.ANGG L9, QP CAOP 77 AS AT A
Gav-GPTFY (IAALE AL ATTINC £IAIAA: PHU @UL Pdav
Gav-GPFY b h@Y ORI NI TA DT OAL TIINC “I0F
10 CAAP TTTT 0ETrE 09163 Pne-AF PANP 1757 PANA
47 N99A0AN GooC@+ (FFhhA A28 Poo T PLCIAT LU (1AL
7677 AGPHCOT @RYP Pavl(Le ANATY AGPAT Mol 10
AL LTI ATLILLA NIAZIE (Thhd AT PUA 1LH
AT U7 ACAMG aPPy hQFAI: PHY @y PG T4
4.7 (phenol) £10A aPCHTY hG P99, 8MET 7T 1IC PH (PP
Tr.PE OHPANT APOHT PUI.MLP O 1O

A21, GG TTINGETE 91010 AYET

"G4 AAA® (Canada balsam) (Rl = 1.52-1.54)

A@PEavs e 1H  ATIRhCORT 9°CI°C +0919). Py ALt
PF@P@ MB30PE NAILSM THFFCE ATT T INC:: LY OUL:
NATE avf f9o4 Gav g+ (1AL A+an A1AINT N9PPA WG ALBIP
Havy 0av$0t (Archival) N+ AATLITIM HEIP &40 04D+ TPI°
AL NTL@ QYT avhhd AP 10 PP @ve (HAPT G4
0AA%° OLH 28+ TCT (hénFd) hROGI® MRI® ACTNTT DL
OOT ARAPTIC: QU7 ATE, MV% h&td 1 o4 re NCY7
LU0 LP (Autofluorescent) VS AAAD- AATS7ZL P7I2hCOT
°Cove. H&GPT WAL TNt A STAN: (TenT149° HAPEY
PTG @I0t OPT NHEA? SAP 9PCHIT POV holo1PT7
MM eLYTTE AT aPin (LFAP: LU Lo 04( PUPT
TR AT RTAN (APAA PO Nde PP KT POUS
anrp&c)::

2.7¢-\® (Euparal®) (Rl = 1.48)

TG (PNCYT ANt oPm7 = 1.48) ALEI® LH ATLEL £,
AALL: HIBYF KT8 G4 NAA® (NLD- TPI° AL PTI.M-N APYE
hE (NP P4 Pt PaoeT APID WG AIPCIPL- NI, O
eACY? Oiet oM A0 TG0 U0t PS PT QVSET hdt:
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A705 0 e@ TN (Dehydration) ANLALYT (LP7E Gov-Go-
OL @-Y84 oo 14 N4 IHO-T L1 195% AN 100% (Absolute)
O Abd OO A78PL 01918471 ND-Om- PAD~T B TINDL:
2L AN

VAT @ QYLO- £9° 0. Lk avCHI® 10+ A28 1G4 AAGI° 0LI°
PTCN Phe Povem, YLTFT aomPde @Y TINDIL LLET
AATLMLP AMPAL PTa0G UG LHO-T PLHPPAz oG PTT
VHLPCP ATLTLPT T84 NTIeFANT v-3d T-ATF haw 19
PUP1 AADA (Absolute ethanol) @AT POM- GovGPFT ML
@ADL YL hor@-&Fo- (&t Al aPm? AAD-
2T G\ WG P27 AT (Euparal essence) £NAP (A T0é- QUL
O-QT TPt LALAIA::

&' [Enecd] (¢1CY7 (rlié-T a°m? = 1.467)

A0 (oveBy, AL o+av(l+G NPSrE ATSPT 194 NS
299 010°10 @V (LIP7E NFALIE NNEHA OO NGHE +0 88T
ANz P@US aowlt (AADAT NPECE NTHCTFET b0
(Essence of turpentine) AS NLNA TP @OT 9170, DAEL AT
thTN ao6m (Gum copal) 1@ ACh¢(Cerqueira)[n] ¢10A
+avl94 WY AIRAT OB (Larvae)? AT OB P (147
(Exuviae) hS AAPE 75T %1, AALL NIBT A2 hGS Ahag®
ATICO A&CT PINA@+ APTE DL 1H BI°C AROP 159
00D TPI° AL APPA £15A: hi10L ARTY, Gav-G APt KIATT
O¢n, PTLMOEP AT (ALPTE GaGCPTT (1O 09184 hG ALBI°
U 0180 (1P AAAL:: (671490 (1 PaPLlEP L AATLAT
Gav- Py (177Pe APOAT AS PhhA h&aT? NPLP +hta
AT A PaFAdN:

5.4. PALL: NPT hG TI&LP

HHOE. AALST AZP9® LH ALNAT: AT2.$e FhhAT 098l
7+ avlhd ANLAY 10+ AALETFT ALBYP LK h9oF+ hodnpaop
(4t av<fx 100+ aPL:L P FDT 994,017 PALAIA: ATAA D<nte
0%, Po706P OVET (Permanent media) 404 AALST h2
Afh 3 A7°7F (NEA-%1, (Semi-permanent) P15 £9°
AOh 2 a9t (h9L9° (Horizontally) +¢7°ma- av@~/P
ANVFD-z 0998:4P Lk DM, KTAPT W18 OUS QU4 0.0+
gavpt avmy PAD- A Th(AC (Incubator) aome9® Po9.avNC
(LIPTE GaDCD<F ADS PTLTA Nets av-dty a8 POLAIN:
AHYI° N30°C Adh 37°C LAD- Pav-dpt aom7y +avlspr 1@ gy
P9l LLE GavCm. R1GLMavIPG KIGLNATI DRIP (1IN TIF
L @U8 ATRLPTT AdPhAhd O 1@-:

ANARL HAET OPF PP AL PPAD: PUTHSLP DUL v-ALH
NALE. PAMAL (Label) AL aPpb AANT: DHFA PFmPar-(1H7
AR PO-YL: PavC (Recipe)t PHALET $7 AT PHIL DT A®- (9°
Tt @I0Az aPBavs@ AL AARAT ALHER hIAlNet NF
THOEA@ A P7 ETFANL 11C U7 PGavGD- ybJ +PLC AT
Pav-yy hIPAL $LI° ThTA (Type series) AHCE °L0 TGF ORIt
W8P DHLATE GI0CD: ADLLT JOCIPC hW18.88 LOAT £,
PV PUINSE DVETFT aPdbd® PALADAE

5.5. A9 0Gav-G o1Se HhibF:- AhCe AL
70C (Card mounting)

AnCe AL SaCPF aNC NPT MIFAT P MCeT AL
N9LA99C LN @RIP (100<68, PTLAMS(VE TTIN6P HE, 1D
2V H& ANChF 184t HCLPT a1 PTLLINN APT ANP
FYEF 7 (M9 ARG NPPGTFED- AG HCPHFDT AdPALT Pa-nT
ANATY 997t (A0S 57 LavanE) TI9F NATLENLATE £V HE,
AROP FTETF G290 09797, A2.LAT:

5.6. 0114 Gov-GPT} avp\( T1HC (Remounting)

NCPe OLIP° @<L PG 114 Gav-GPFY ATTIC 1. tAD-7
A U £LE HE aom$d® Lavhid:-

1. 420 1+ a@Ah TICmA (Rehydration):- Goo-G@-7 heo(1+73P
(&t AavPavs® PAhF W80T avdn TICmAl POLAIA:
AHUI® PAALL: a0 T ('BHS 41 (Petri dish) @O NoIhparT
AALS7T NAR AL avl(lC: NevdmA N'EHS A0 @-nt Tt
TLATLHC ST AT 4410 (Solvent) a26n.aPCE (1LY LH (ALS
heAl® oC Wb F W8T PrPE 7184 AL (P04 8 D)=
2V 2Lt KCTOF PLA®- heA (Humid chamber) 24.TéA:
Gav-G@- W14.CT0 PTLLALAID- LH W7L U-33 @ N7 Ahh i
PGt ALE NATLTA ZeET 004 NTo°10t aPhdtd Pad.AIA:
NA24. ¢ ACTOT 77T AT haCTOT hek AO-Pf
ATIRNEANT JPCaPeE ACPILeE DRI° ANON A28.La0T APdt
93+ (A THOAC @OT TS0 &FAA:

2. @A TTHC (Remounting)i- §0°G0-7 hACTD (ALL AL
A0 0A%O ATTINCE NARST ATenT1s TET (90T ORI
AW o AT (ACTOF DGR OAT PAN 980T LOLHAIN:
ACTO7 NARL Pao(Itr 1L+ QA vAF GR7T ATA. v10CT
(Binocular microscope) (19Pm®9® avhG®% AAOT= OTPP7
avCePTF o0 TH P47 PO 3@ (Coverslip) T LOLAIA:
: LY L 9F7E AhAat heeddok oC AMOPD ATELPs
hetd TP LA Laga0a
(https://zenodo.org/records/18315029):
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WIMLH 4:- AU M- PYINL L MULT MPTLFPF AT FEAFTF (NHALR NATPPTF PAF+a JRANFPFY

BIRC [52])
N9 (Name) m$m™,J-PF (Advantages) +£A$F (Disadvantages)
heq AT ea704e @S B HA% (durable) QAT 0£93@-9° 78, PPk SHAT AAAD: TEPE 199409 97017 (hood)
(Canada balsam) N150 9a23F NAL A.$L STAA: a.nT afH AN

DMHF (85314
128 re7
CCTINLL -
dimethyl
hydantoin
formaldehyde)

@ T (Euparal
- transparent)

AT NPCr4-L HEeAd (clove oil) @E 04FA
(phenol) AL avsn§ s 11CTF (mounting agents)
NemPP® A L AN

he+G eNCUT Adrtaadrt (High transparency)

T4 ¢0CY7 130¢P avAlL? (Good refractive index)
PPCRT L1 hE NN9° 74 10+ (Excellent visibility
of structures)

PGavG HABFT avlopt MR TG (T4 U-sF AL
1@+ (Fairly good stability of the preparations)
Nl TIPATLe H&PT (staining techniques) 2C
LMMTIN

AGaSPT (samples) +0T197, TIBP .

nhALe: (slide) AG Naves aeprtP+  (coverslip)
aoihd 74 apM(19 (adhesion) 4. Té-A

n50 Gav g+t 1AL P91.$L HA® (durable) @yL: 1@<
AT +E99F (100, avavg® av(\lt 73 h80%
hITO AL TTINC LFAN:

Pivter PCRTT AROASI°: LK YT Agaancy®
(brittle) @g.9° @& (LAt hePPCI:

AT (Diptera) 9°Cavs- G4 AAG® e+8A eNCYY
12016 AAD-:

O4C P GavCPTY ATIING A7, 1= gy PRI°
LaaPANA (shrinkage) PALC Al ALLTC LLCFA:
195% AJFTA 999999, A7 i Gaodt (A
0099, ATNC LOHTAA

NAIGA  (Ethanol) O (990018 @L HEA?
(xylene) @RI $C7%L HRT (clove oil) TIHOC
A7878 HCPPTT (taxa) 00 (brittle) ALLCITFD-
eTaNT A% (APAN- ABOTCTTA
(isopropanol)? &7-(FFFA  (n-butanol)? (AeOAN
(Cellosolve™)? 1,4-42h(17 (1,4-dioxane)? Za-FhALC
(Histoclear):  TCT7A  (terpineol))  a°me9®
aAONCT AP ST

HEA? (xylene) 04,9 (phenol) hith ogg
720890 YeLchael (potassium hydroxide)
PS4 GaGPE A s (blacken) AN
PivteAae:  (unstained) PGov¢  PCRT  Nhe+T
0CY7? 1202P 9°0728F hhA PCIF@ ALOTH @-LI°
Af4T e Tah:

PA TILEL 0T (PUTMNGL QUL AE HAR
(durable) aatrt 0£:9%@-9° h150 Gavd~+ AL A.$L
efah:

AT (PCI4-& HRA (clove oil) @RI N4.FA
(phenol) A28 avem & 317 11T (mounting agents)
neemed® Acmr eFAnzhot-plate) avh (oo
ATIRLP G0 I T ADNL LTFAN

MMNSe OVS (medium) OLH 28T ®L (sarh
LAONA A19.U-9° LemhIAE (AL (1PCT4L HeT
(clove oil) .24 2V NNe+E v-3J LFPA=

TG V8 00 L ALSTT (acidic) ALY
ANTLFAT AP97& PAT ATSAhe> AT hkeih
PAITF (cationic dyes) A7.L0HH ALLCT & TAA:

NLH 28+ @8 (LBt PardeC 4LA hA. (Possible
yellowing over time)

AT87L TIPATLLPFT (stains) A.PLC STFAA
ECTINGLLT ATIL dkav (formaldehyde-
sensitive) T1PATLEPT 09797, AL LAT®

PAPC hi4-PT (Air bubbles) ave.mC AS P91€LEe
L@ PH1P a°P7 (slow drying time)
M6  @v4(Mounting medium)
(humidity) ao@sge seF AP

A7% 0PI (A aph @D 090 TIhtHhhd
(reverse) AVF4 10+

&CT04%2L  (Formaldehyde) aocHaY
Ul dmeT  (irritant) A9 Ah7AC
(carcinogenic) 1@+

hCTOTT?

(toxic)z
LILEINT

18, GHAT AAAD- PR N91.LA 7107 (hood) @ATP
av P hAFF:

NAFITA O ATND1E DL AO-TEN AN
(Euparal Essence) THOC A48 HCLPFT 0004
ALLCT £TFANE PSP QUT TIC NARATSTEN(
isopropanol) T0®18: &FAd:



N9 (Name)

M+ FPF (Advantages)

£ A$F (Disadvantages)

AN
Hoyer fluid

CMCP-9

(= hcohd “2ha (uieden
4,50 / carboxy methyl
cellulose phenol)

hOt (Eukitt™)

', (Enecé)

Ga-GPF (Specimens) Nh@ @+ A4 A @LI° NPT I ho-y
(water) haFTA  (ethanol) @e9 hecoIneee:
(formaldehyde) @.at N91@.NF 990C LFAM: GavG7
TANAG-  (Maceration) A8 M9 ¢ PH8/N47
(cuticle) Pét OMA=  +07197, ¢0CY7 1204 apan.?
(favorable refractive index) AA@<: A4.U-9° ANAM
7%&C (higher contrast) 0A?9.7 99PA%° (iodine
staining) £FAA= (@-am- PAD AGth AL (Acetic
acid) PACtCZ7E  AANPTY/ANATT  (arthropod
appendages) A.£04 (expand) &FAd = A7878 Gav-GPF
A 40-60 9av 31 PUA ALNATE A. B2 (stable) eFAf:

Gao-GPF (Specimens) N1 hoY (water)! AFGTA
(ethanol)® a0.0CA (glycerol) @E9° £CU10%LL AT

@y (formaldehyde-containing solutions) @.aT
NNt TPINC LFANE ATAU9° AmPAL I°CaveTy
0L B HT AIPAME ANGAL S (LTT PGooGPTF7Y
L0 AAT TIAdAAN(macerated) 2FAA:

(terpineol): *~&®7 (toluene) AT HEA.? (xylene) 2C
0,57 1o

QY84 NPmt A48T P15 (F T PovLdd Y4 had:
10L& NHF PavpdC (darken) VM. AI(HE .z
AFAPE TIPATLEPT (stains) +OTI9L 1@+ (AIPAA:-
407 (fuchsin)? B91+hagA? (hematoxylin) 92ta
967 (methyl green): “itA afA+ (methyl violet):
9107 & (methylene blue):

Gao-GPFY (Specimens) NGavd-t NABAP (LPY
QHEA? (xylene) @AT ALE9® LH (IPHEHG

ao\( 977(1C (re-mounted) £FAd:

(LM A50 %ovt P918L ARl HAE @uL (Highly
durable medium) 1@

B10s (LK L8 eav & (darken) QVS ALALIP:

L0AT +tm& M (malleable) Moo 1§4°+7
naws. ot S Aerat(dissection) A7%.0-9°

PCx aPPEFr (morphological structures)
ATItahA eaFad:

MMNGe RULT (medium) 0LLET Tt ek
nitenovs OivteC 2097 6Pt GoGPT (Delicate
plant specimens) A6RTILE/A DTS (collapse)
gtan: gU £I9° LH PoL.0NL (time-consuming) 7.8+
W= o Gov -t Qi W @A 0@me et
(Cavities) AS TCFT (crystals) Adm$ TAN: A28
heee-d 72247 (chloral hydrate) °m7 hG A78 avd¢
O 23 TIAOAGR (Maceration) N'H.AT0+ 1AL A7
(excessive) CTAAz N9TMNLLA AT LA h&AT
ANP? (separate) &TANE AT9U9° NTET DLt OLI°
qavgt @A LPP PINPTF (fine granulation) AFR
S AN

2V PSP @uL(medium) OLH L&t TCEFT
(crystals) A.£apMG A me&C (darken) £FAAE A78.U0-9°
AL W G GPTY rhdA1@ (AL ALANAN
(macerate) £TAA= 1ALS. NTEPE NMCH hAF01
(ringed) Qivi$CE: @LC Poe Gav-SPTF AANAN- (shrink)
AG (a5 avirt Pk (coverslip) a6 49 NettF7
AdTe AATLTFA ALY QUL OAT (TS U3 AL HRIO:
2V TGP @y APAe> GavGPF  (stained
specimens) @E9° Am'hs- 0T (calcified materials)
T0979, AGLAICE AFRUI° P91&4EP L@ h CMC
(hcoha. 72t dedeh / carboxy methyl cellulose)
e0AM H19>HG (slower) 1@+

78, ey ghpF (harmful components) aaao- e
TrPE 017209 7707 (hood) @.ap @t AANF:
PFTA AT LB UL PULOAL PO TINDIL PLI°
+htd  (full, time-consuming dehydration
series) LOLANIPA:

PaoNA-0 (shrinkage) a5 oM AZ4PF7 fovdmC
(gas-bubble formation) avé aAA@ @4C Ax
qav-GPF (thicker specimens) +a991, ALLAGP::
apFok 170 ndta4 AS had47 (sealed) nat+c
eav(ig 5 avart Pt (Coverslips) OLh 78+ AP+
(detach) gfan:

N YPa @F 299777 hAET 4.20C (collagen
fibers) eoIm7nC Pk HPFE 1@

HIIA WG L9 LI, PTLONE: PO-Y TINDIL PRI Nt
(full,  time-consuming dehydration series)
POLNTIPA:

(hFFA (Ethanol) @Y7 NFIN@18: ML PCT4-& HLA
(clove oil) “MHOC A747e GavGPF7 (specimens)
+a00g (brittle) A.LLC &TFAA:

QY4 ¢FI0¢ 1§47 OHAF U1t
(clarified) 787 AATIERCT TPPT QP

Ak PAOP H7T AhAt AFANA0@ @Y7 Pl
(dehydration) AG NaveB, (resin) P9970C L8+ havhG@
0t TETA HeRST 0AFD- AUTT(AD A%LhTh/ACKTh
(DNA/RNA) @102k RILTLeINT VST 4Rrt) @0
(@7 aPAPAP AAOVTO:: NALET hav(1F7 (&t avBavse
PIINGE DU AR T TIOP PALAIA: ADYT] DYET DY

amP L7107 AL hGE AAAT° ORI LT A Pav-m

OUEF 17 HEAT (Xylene) aPme9® PLOLAIA: HEAT
aoCHT] QAT 090 aPA(LE (Fume hood) @NT aPmPI°q
A28 TI0n PX 0N TrPE aOUILLPTT apndI LhLHIANE
a1t h9PAP (Type speciment) GaPGPT7 avi( TIdrhhé
PoLFAD- 29T MmO (Curator) OLI° PAANE: +RI° 8.5
AT OF 10
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6. 0171 HCLPT AP (Specimen identification)

6.1. ?hhd PCOT TG+ (Morphology)

PAOP 7T HCE AT NPT ehavw it @ (ANAR VS STFD-
°Cave AL 1WE QYIC PRLIT®TT PhGTF@7E Pavi(Le
ANNFDTE PRTFCFF DT (setae) PCR AT (HALE aPPPCT avhhd
LA ARFE HIPLG (morphometric relationships) “1¢47
Patdds +avg a1 ePF AN SarSPT hFok HCPPT OC
ATTIRAC PHCE 9280 RAG aPALPT (keys)? P9IMPA ANANTFT AT
PPLaD PHCE aPINTPTT LnbTIs

A28 PTG RI° aPARTF (wing venation) AG PUARI® 2FPF 04N
PCET OIET avLP KA aPPPCE AS PORF PHC oTnolF
hémet (spermathecae) AP919PT Piv RAG a\PPT AHCE AP
@43 0N9P° P9, TFO-= ThhAT AT AT HCHC PATA.
AL L0 PALADAT QUT® A(HT®T 1H TPP7 Phhd
h&aT7 (W78 aPG(LP hhAt) ATI9T ho°T @78 99ehCahT:
oL TAU ANAR AUSLTT ATt NrESS-TILhCANT? aPmdg®
LOLNIAN:

P OB, (Imaging technology) (hed\ ¢-FaPHINT $$C0 LH
oM 095N PN ATTNTEE PARP FYFTT PHCE AR
TLHT APAAD-FA: NTT Pot PNFO- €T ORIP BAF
PANA NeA aPAPPTFT (Key features) PoLPAR 45N QdAT:
PP NFHOG. PUINEA A1 IC ATTIRAC OLI® NIPTAOTC
P31 PaPAP H&PF7 (Computer-assisted identification systems)
eeme9®  Aav+rt7  hFAR=: QU AAGC ON-PCE TGF
(Morphological taxonomy) A& £99.J-€@-7 FhhaTrt ho7adage
0ARE aolGPET (PN ATITTF FAP AN dTFA:

6.2. P& BAa7214 (Wing geometry)

PTG Bh L4 PHALR PANTP 17T HCPPTT ATPART hG Aavavg)
PO RAE QUG 10 PARP TTET hIeT AR 18E AT
aPPC ANFOE AHGDT L 89T MO0 AG 19170 2404 PLI°
AT 070 PF (venation) AAFD- (9°AA 9 AS 10): PLI° aPATE
APTIaD W18 HCLD- PTLALL NoPPR APALTE Mol IMN%GT
LUPSA: NooPr9® PhY& BAhTlts TS ANCS 9°20 Mol
THOLLTFT LamA:

6.3. th7¢ Bholtsf® #CO Aht (Wing geometric
morphometrics)

Tavl oGP F erALR PAAP ATT HCEPTT @E9  aNaNTF7
(Populations) Ph7& PCRXGT o°m? A1TTT AT ATTIRAC AL
BATVESER PCO AT (Geometric morphometrics) £ HEPT7
emei:  PhIe  TATRHST  CITST  An FTRTF m0gs:
AATLaCm-F PaPG4P ANA(L (Habitat) AT QA 4¢ APTIFar
MPT), LEPTT LANA:

(LY CEATLTSPR PCO bt hasC 0P D76eE (TP
HANFDE ANGAL T ATT9° PAGPA. (Stained)? 10ALL AL
THEOM @ @omShe: PFHIEA AARST Qtks? @IghchbT
(Stereomicroscope) AZINT1F €144 tite (A JPAATFA. OFL
LB LPPLAE (OPMLAT PEATLRSER PCO At FTHT
LLLAVFPA: LU AwSC NARTE KT @A 09910
teCEN [6, 27, 42, 56, 57, 59]% ©HHO 0Lt +ROTT
(Negative allometric effects) A“MND1L v-A\LH, PP @EI° P94
747 07 Pmeg® Lavnsd [62]=

OO 9:- PTShEETIP AL (Trichophoromyia ininii) f&PAar
nre

1mm

o0\ 10:- PPAP PEANFaPN ASLN. (Phlebotomus ariasi) h7&:

AZATUTHSPT PO AW THFG 291847 M7 HIP-F (Wing

preparation for geometric morphometric analysis)

Ph7e L9° aPARTFY (wing veins) (P& uv-bd AIPH: NIEE
NPCLAT (scales) aP&& Tt AG VHILD: U-3F aPPAI® AAVTFD-:
ANTG  HAB-HE  NevBavgP QT PAUT  hEAETT  (wells)
QL2080 PAT Aen, 7L TICT (reagents) TIATI® TBLAT
- (methylene blue)? AFTA (Ethanol): @7 AS HRATY
(xylene) N7 Lol hAT (xylene substitute) aP9PAF AT
(+aoMAG av-pt (room temperature) (I 70% WFFA OOT
+m$ 082 W76 7 et Pormt WEIACE £l (Eppendorf tube)
av-fe (lovfe (10PIANONT DL F&A% dORoPCS PP 0747
ZHI® QA BT MmIT9] avCé, ML AL 97k (179 AL PAT7
M7e OTCT (bristles) ATINDIL: N747 hAADA 0L @Y% NHLT®
AAD OFL hAhA OFTrE P94t 747 A 6 L4 PUA
9% 107 e (methylene blue) @Ot 998¢+: (LY @b+ h7g-
OPATD- AL aPAL4T TUDTT LMD

N7 022 (Mot A2 L9 PUA (N9%EAT e @O
PEPNTT AT OTE PUN LH) OHEAT Th. Dolhd (xylene
substitute) @O SHERF: N4 ATRNIPT ATILLD IOCLD7
07+LA% 184 AL (POF avF avd L RLAN: PHRT L
holhd PF7ET 7§ TCAR PPA° CHT AT9.AG (fix) £97£4
+90C Phe@-Gh= (oPamla9°: h747 097170 0912hcabhT
AL AL OA 170 ?2.T7¢-A (Euparal®) M3 AR 99445 AT
a2 C (magnifying lens) Neem$d°: W47 (P (aPHCOT £
a0+ PE7 (coverslip) NTLPR TITC:: T ¢k LCH ALMGNC né-t+
DG LDt EAET a0t hAVFO-: ST FhhAG hdoioop
(optimal alignment) AITTF 0047 oPatPE AC 747
Adolavp (1laem’t TI0FhNA ALALAT LTAA:
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6.4. PIPANL@-AC P8, thih Tt

hAhA® $COT (morphological) TG (ten147 PPPANDAC
H&PT (71 1§47 P°CIPC 76 AN WU aPTHPA: RILUT®
PHCE 9°L07 PHCP Ezthh AT PHAPF ADT (phylogenetic)
TCRFT AU 0T AP, TUPALT Sk Th/AChTh
(DNA/RNA) €497 hG £L9° 9291 I3 AaPAPTF P10IAN [70]:
e PRI® PhtA 9PCaPs- (DNA  sequencing) HCEPT7
AT ORI° +avAdL QU HCLPTT ATPART AQTT19TT HE,
10 (e8I TAAKC (PCR)F P.h7h PLI° +htd PCave
(DNA sequencing) AG $PMNE F@-AL PHL avh & PLI°-ThFd
@\ (NGS) S0 PANQAC BhihT K709 108 & hI°
&0t (MALDI-ToF MS) hQUAR®- PANAR #COT TG+ 17 A7 &M%
AS ThhAT aoAf o7 APV 1@+ [46]= AIHY SEhTHCE,
ALIRTF (LF49°F PANAR PCOT TG AHCE 920 A28 aow(l I
avav§ (G QPAND-AC a0lEPTT AaCIP° AL aPT PINTIANE

6.4.1. hRhAR PCOT AFE0 P01 P20-hAh AL @NT (Destructive

nucleic acid extraction)

£rhah AL @M (Nucleic acid extraction) (It £ VEO7+
TORF OAT TN +0C LT Sh7h7T (DNA) hGorGPT
@AT AL ATIQNT 0TI L0 T OHALR HRQPT Ates: LUTY LT
PULePAMS: NN AL PTULTT (ChS PLATH I8, AT (Kits)
Al PSP 17 PRCHCZ L (arthropod) §a2GPF7 ARNAR $COF
POt (morphological identification) AT T OOHT TPI® AL
PO HEQPT PGa0-GO7 @A AhA® QUL ALOAT ®RI°
Afmé eFAN: ANHEE NI1SAT UL VPAT Sh7hT ATI0MNT
P10 RN YOG F(protocols)  NOUETFD  hg s
(destructive) SF@-E AAUPI® AT FP7 G0 GPT PTNGOr 26-PF
ASOT GF@E PPRIEIC 060G AOANS. mPTL PP OI-PCAD
aABPTY A LPHA &FAN: I0L.0F 08,5 Th, QAT HE ATPILT
PGaCO- G AG U-bF DAY TG AAFD-[29]x

CAOP +75F7 OFhhA faPAft: 0000 hid~+7 (population
dynamics) ?aP4%F AG NANT 194 AL POLRCADT +%K0F
PavI AALALYT ATPAND-AC aoaoCavse avvi PP o& 1 ool
USA [23]# NAUT LH PPANDAC HE&PT CAOP T7FT7 AaonLt
hoe@ NG eN1-PCE PHCE 9PN HE&PTF IC WL 19101 (N4
TPP AL LO-AN: APAAE RNTM. 1€t OChE (Insect
barcoding) AOGC P9bh ATPNTT AT LI +atd 9°Cavey
(Sequencing) 9.0 (LP7E LU9° (@7 LH, PPTALT Gav-G
(Original specimen) avpdet MPR9° ao(|ANT LahtAd: AAPIIP:
Qav-QI° Py Pav-G@T N-PCE BHET ARVE Al PAUT (Non-
destructive) P9.h7h 0N HE&WPTT 02401 AALAL PSA:
rhah AAL? WAGP +77 A0t (ChF HE&QPT TP AL
p@Af: PHOMO- PrhAh ALL om7S Tt PML AP
PPANDAC +7G @O AA@: JOTPEIC AL Ehih T
RATD PPt PTeT WG PI°CaP¢s hPh (sensitivity) §AYTH
NAAFD- 10 [9]F AJPAA PATTP 7T GLFTF PTAAC (PCR) L.o+H7
PLATATY TTL TICT WMRAF@- FLCONFA[69]: hAh
goCave. ONE. PHFTFTT HCP APALT ShThT S0t PtAaDL
+0C (LPT9°F Ok W78 AnFPav: HE, LALPA: +a0loIP T
PHAN TG Py ACITTE ALA[819:69] $NSNPTF PHOR Fo-y
PLhTh @AVF aoav P ARAP 7T (L0917 vdhe AATAD-
LmPUIN[8]F AMLUI® AMNCT 14T PTHOS. 9947k (DNA)

QNF aavgePF ARAP 7T oMb LFAN[58:76]= AIONTE
PILANTLSLA HE aPA ST (COI MRI® CytB) AATT 091000
aA@ PTAAC (PCR) °CoPL-PTFi NAmPAL 09k Th TOPELTT
(DNA fragmentation) hLe0nta @Mt H&LPTF OC A7
FF@: OATS AT CEP-TON PAFD- SPME FO-AL PHE oo
he PLI°Ahtd PP (NGS) HhihT (Oxford Nanopore A%
PacBio) (1T PAT®LLm hG 1T Pét PAD- ShTh (DNA)
LA (AIPL AhCheT (Spin column) P91.0M 4474 O 60
e O (kb) P9LLHIP RCTEE T ANTE (ATA-hACCECT
(Phenol-chloroform) ¢9.nG®@% amt 97 hah 150 hae LH
PILRC N LBI° 09.hTh BCTE6TT APATY &FAN[77]x
AT 5 CAOP H7T LTk AVE BRI 0ULeMPAN ALUPYE
ARIHY 14T A0 eRRLT P1HE Tl P
(methodological adaptations) @°F¢F@7 favhhdd:: P77
28.h7h a°M7 (Yields) (GaPGD- oMY hG ('HAE+ apavsPa. AL,
QAATLOAT ANTINRTC: IATMEHE AL LA PTIAAL (modification)
APPL: Po1favpAnt@ ARP AFTETF 0L AANT G
ACTCZ&F T84T PV avavg@  (extraction  protocols)
AN ePTT 1@

P9.bTh QAT HET (9LaPCav(Vt LH W78 P50vSPT dT(E
AQAVF P92 B LH, hG NQDF N3A TPI° AL 00,0007 Bhih
(downstream technique) PaPaak NChJ~ PALCAFT A9 @-OF
T PALAIAE IPII° AV PPMR DAL PHL avh b
PLI°A0tA AL FhLPTF (NGS) &+ PANDAR h-18+ SAD-
HZ aPAR 8.5k (Genomic DNA) (LAANTIPF ALY SPL0T 0440 TH
QNF H&PTF AGPLNT TAAC (PCR) +0&T A@-h @FAN:
Mm99t AChF PORF ATGT 0000 ACTCT&TE NR4P
Ud Atbaome PaHPI® GaGPF KRG AQAA A ANFO-
ACTC7 8T GavGm<y APNAR: P9.47h @MF H&PTT (non-
destructive DNA extraction methods) FAPA [19, 26, 28, 55,
63]:

6.4.2. ANAR $COT AT40 LAUT f10-hih AQL @MF (Non-
destructive nucleic acid extraction)

AP 7T PANOAR PGF Mat PG PG AAGCPT ATSE
Gav-GPE (A PPAENA ANA0TF @0r APLhtk 09.00FA
avpfr LUTIFFOT mAOS TI80F AAGPF N 10 AHGTPE 090 Th
(DNA) @Mt avavg@PF 0767 Khd “IA0ANT AATLMEEE PG
Qav-Cmy PNAAN: LUrT ATEF ATl PAUPT f10-hAh AL
O.NF H&PT Gav¢@m<7 (lAhd AL1%E A4ePLe. DMLI® PhhA
PCAT ABADM- PHL PAP Gav-GP Ty ATI@-NF FOND- OH OB
CF@-z K1Y H&PT (AL W78 ATP 7 P NCPR DRI° M0
Gav-GPF A PLITavi ARNAP avAL (Taxonomy) @EI° ADLLT
POCaLPF ADPFT aPPC mAOS TIBOT ANAL ML LH,
A9 mPl. CF@m-: AHVP ONHE TP AL PTLO-AD- HE,
TTPET OTCEEH D, (proteinase K) 9799.99.2 AT (lysis buffer)
O-AT (T7.9% PLaPHLP HE, 10

16 aomis PUNLYPA P4l (Mild-vectolysis) HS
PO L@T PORT-AM NAL k728 LR Nt (DNeasy Blood and
Tissue kit) AO&-C (19PPLCS P71PHPH LLAT oPanavC AJ-DH
NCPL GavCPTF PPI° AL L@m-AA= (AA Ohd L9° PPt
(HotSHOT) HE &M% AS CNT A%1451 (9°P7 £ININA=

MG PUNLUPO aP4.L-dD (Mild-vectolysis) PHIAD- HE NANP
TTIEFT AFALI® Na0-h1 ATPAL (type specimen) AL (Hah v-id:
Pz [24]2 LU thih etAgeR PhgPL Ghchet (spin

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0),
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WM 5:- PANP FTEFT HLOPAR bk (gDNA) ATIO-NF 009070 9TAAL LN hIOGTF APGu9° AT PO AS

AN e T,
Te+ha (Protocol) P2 (Cost) NI s AT2P7 18T 0Ta0F PTCFhA
(Application) AR AATPLLT P1,108 TINPAPT
aT7 hAg® (Spin 2.5 -3.55 ¢eh9%¢h &AC  PCR, P+Me [9]
column) [39] TOOL PHL avh -
PLI°-Antd avp g
(NGS)
&Th-hoeCeCo 0.24 A9%6" &AC [69] T.0AC (PCR), [9]
(Phenol-chloroform) PPMP. DAL PHL
av)\ hg pLYIO-
ot avag (NGS)
vt-0F (HotSHOT) <0.01 47260 &AC [69]  TAAC (PCR) -
- i ) -
&t ha-F (Salting 0612 PATLSN 2AC TAAC (PCR)
out) (69]
‘Fohinr (Chelex) 0.02 PA7%6 &AC [41] TLAC (PCR) [41,76]

column) Lt APPAA- Lh7-AM 1AL A72& i+ Lt (DNeasy
Blood and Tissue kit, QIAGEN, Hilden, Germany) 9°m$7°: 71C
A7 Gav-G D7 ALANNG LhTh ATITTT ATLLOTA +LCT PHAAA
10 oA 0790900 QLGP (R4ATE 9T TPRLAPC AS
PPt Lo+ 9Mtt) [17] ANAR +4T7 (HTR (v wo-hAh
AOLET AT8.0m- POFAN: [24] O T6nT149°:

AAGP 79T 47 AS ChTl P07 PP (HotSHOT DNA
Extraction, Bento Bioworks Ltd, London, United Kingdom) t.k
aMmP° &FAA [73]=

AP71-#C& (morphological) @PAf PHA(: PAFRPHE, Gao-GPT
nZet MhA A eTAN: 1847-AH QAL A7 B b
(DNeasy Blood and Tissue kit) $4.474 Ot NSO Gao-GPF
M91Ch-h78¢  (Marc-André) @Y &4t PANVFD (LT
O+ (HotSHOT DNA extraction kit) PhG@Y Gav-GPTF 7
0Pet A18.30F (LY &G @O NHCHC NPLND- avavg e [73]
aow/t (1OY9 YL O\ i OLI° LAAT (AN v-b) YD~
ht®1L (dehydration) (34 (1978 (resin) @-AT “T70C ANLAL
1.z NavpmA PN, PHL aPN Gav<G Aten 14 FrHSPT ADA

SFAAT ATPAN PO PHL aPAP aopPPTY (genetic markers)
OTAAC (PCR) AgPavCa(::

Gav-67 4Pm4é PrhAh A(LE: Nt HE&PT PAAP T75TT HAaAP
WLt ATITGF+ 0N CF@: U FTEE A AN F@- PoFae
(T A9Pan, TUPASTT aPAR Y90 Phvtdds: PGavGm<y av<pert
(integrity) NePMOP: a0 PT MFPTL HLAPAR avlEGPTT
@rT+ L AN (1HPAAR LH, GaP-GDT AteR 14 F1HGPT @R
TERT TI$eT PATATFPA =

6.5. “IAG. P& b9 hit (MALDI-ToF MS)

TG P& ”I° b0l (MALDI-ToF MS = matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry) /1
VROFR GavGPTY A% TCET av1Ne® KALPT  (protein
fingerprints') 19PAPT AL P+avwlet O3S HE 10 LU HE
AhDIPT AS ARTNAT hhIPG mPTLd PATF D7 194t (arthropods)
ATPALT W78 ANEATL aP¥68 KeFDP av L=
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2V HE PATP T7T7 N TALE PALTT LLEPT avAft AILTLTA
teoAm A W0-9° L9° Pavmme (vt FTET PtertT 2890
et AAPT  LmPTIA: (O FIIST  OFALE  PPMG
(homogenization) ¢77$f(storage) U3 FPT @ar  PhParme
078G (vt GoGCPTFY MHCPT N7 hG NP LL% AdPALT
POTAA [28, 30, 73, 74+ &V Bhih +a0Lo1ePT TTETT 0TI
AS OFhhA A78.A% 099849 QA ACTBHIFOE QA QUSPTFD hG
A7 TINTANG £18 NANTFD- 91G P avlB LAMA:

TNGFE  (MALDI-ToF) PTCL? @»1A®, AGLPT  (protein
profiles) AR (lgvav2 i AHCEPT avhnd PAD<T ARTH (PR
(A TLTLEMCLPP TGO AS 1 HAL P8MMEL NAPT O-OT @A
MG LmMIA: BU HE NaPLNGTF TPI° AL ATALMA hiPét
P U-0F PGPS Shaoff Adex

AFmE  faomt kA AFHFCIRTS  (mass  spectrometry
equipment) +L&ATHF? ProPANt AT aPPISLD< hEl @
heowr o414 AAGP 75T ORP AMAT 1:AT HCP aPAf G477
NF avit APen, AN 10+ Su-7 AYE: NhA.Zh® 9°Cove.
TdhAT ORI NTEEeoLh 29°Co°C T @At P9°Cave- LH:
£CA OTITTT LUTT TIAC eIt RFANE UATTO RTPét
(1780 PAT ?a9L% LT (Open-access databases) @-AT Po1.7TF
PAOP 7T P PlEPT @47 ot 10F QU AT
+av g TGP T 0eNFDY fwNT avlE Bt (In-house database)
AT PISSTFPA:  QUTT AT AvavAt  PA-PCR
(Morphology) A9 COl1 @RJ° cytB P +019. PHL 9P aPAf
H&PTT apmebg® LOLAIA= U OOt Téh NTLTT@- (N7
LOCAE (Sorbonne University) AS &-0AN (Brussels) 017.77 @
BCCM/IHEM/Sciensano G2 h9°F+ (99.00H48:4  Phd® bl
AL TATECI® (MSI Platform) (https://msihappy-dev.fr/) @QT
AQUT (FFALE PIPCIPC kDT CTUTT PovlE BT L8 N8LE
Lk NPCO A1R91LS G LRLIA:

2990516 (MALDI-ToF) TCE7 ap1As®, PhAS J°Cavl AT1L:L
0930t LHE Ca-CPTF QhGA adt ALIAM: NLLP U-3F
PHPHD- (dry-frozen) @RI PAND-AR TLET OtmOP 70%
hITHO O-OT aoparp JAVFD-:: GGy ATIHIE T 29048 U7
hPq aavg@ (AT UBdi +aolaGPT PIEFD PTEETY
a/EPTF hahuT ngtavst PATP FTY alBPT IC ARG
A28 T ATIASAE  (MALDI-ToF) “9hghit  HIB-F  60%
APLT60/0.3% ST LR AMLL: UL (TFA solution of sinapinic
acid) (30 mg/mL) A7emPar: gavni-r

AT05FF (MALDI-ToF MSo 91847 £9avG¢ N8t (Sample
Preparation for MALDI-ToF MS)

(9204 7)

AL U23PTF tmNPD- PP PIGAT GovGPF (1avgavs
Mhed Pt O-OT NAC APLLCE LLLIAT NHL® LNAK K
(dissected) ANARL TTINEE AT A”1-PCE (morphological)
TG 09010 AT aPAP QVSETT 01 07T A heaeT?
ATITTE BIPAT WS PE 0P TAST@. oM

L& (thorax) A0 ¢ (MALDI-ToF) 9°Cav- ALTAIN STANE
PLO- PPL: 0P NG £T° A%k 7k (DNA) QNF A paop AN
ATCE? 971097, +7Fq (protein profiling)? L4k7T @L 1.5-91A
AFC (mL) “Ihe-tR0F N99at+AAE 10 99ghe AFC (pl)
7171718 YL (homogenization solution) (199%¢R,9°C AAZE LH:
AF 01,9701 0§, avAZ9PF (pestles and pellets) ATTNT1:
ez (AR At ALYt PTITITLE LATT TP AL
Lm-AN:- AII® PTMe. (sterile) @7 AT 25% ECTLh AL
(formic acid) GF@-x

7. “lnFAL (Conclusion)

(HY ¢ 00T +avgasPTF AAP 15T +Hhhad HCe
AGART WS NS A%, TUPALTT NPAN ATPAPT AHLTME A28
IOCIPC GATPFD- Polavlme D-mFO] PGS TPINC H&GPTY
ATIPLA PPNLGA: AUCT® 33 PF 0TLPT K7L PPCT HE PAYVE
LARTI® WOVISFD RATF@ Mg 47 AG TEAT PAF@-
ch A9 F Ak

PANP TTEFT ATIHILA AS AGPAPT PTLEINTN: PTASR PITIN6E
HhahF7 HCHC aParg §PF (H6m o946 avlBPTF (Supporting data)
OQT APCNGA: ALY aPaolePTF N80 TI0ePTT nI°C:
AFALR GATIPT AT, RUPE £LE NLLE PTLNGD RAL-C PLI°
+ThtaeF? PafA: LU FhhAT AS A0To197F @-mt ATTTT
L2480 LUT MHCHC P40 avavs@ PG GATIQ. +avlTILPF RTE.
AYFTFO- HULDT 2777040 HE aPCm@ W14 A14 aPCh T 10
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&0¢6 1:- 20N TLNA 870 VA aow AT (Appendix 1: Biochemical

theoretical foundations)

£V Co LTLaANFD. PAAP FTET ACTCZ & 102 PTI° 17 AmPAL
Al PHCE APF H&GOTA. N@-NMP £271-$C& (morphological) QUL
AR ANF el AteT (NP PHATS. ACHCT AT Awe. TAN:
NAPMTLE 37878 P0-0T AAT O (VBT (chitin) SH710 (aPPGTFo-
PRI PCE MPL 00l ROAMSAE ALY 1@ P90 TP T (food
pumps/cibarium)i  PHC  “Me9F  hCaAF7  (spermathecae)  hS
FOPFFD7 (ducts) apavprk (NI° Fedet LTLOAAN PTLP -3

PPAT PIVVPTTFDT UII° ShEPT (reagents) (toeAht: higak
That (fixation) £ 2Z9°C Adh “ImGPC (assembly) L0 APAN
26200 ”AOMCT (redox - oxidation-reduction reaction) A7LI°7HH1C
al70F QANFIC: AGTT ALPLT 090100« PrPE DRIP hAE PATE JPATE
06n, 7L TICTF (reducing reagents) NANAREL ALl (oxidizing)
SREIPT DC hAavpAPA 1@+

&t hADAL A JTA (Ethyl alcohol; ethanol):-

2V T4 TIC AR aoT&F PRI AL LM-AA: PAADA TPAND-ATF
hoY oC n&tE RCVR (affinity) AAF@E AALU @Y PTIND7L
(dehydrating) QUé Pafh: PTI° “T7E AItS PPrE PA@- AADA
(@I0t9® ey eomk OMg® n&tE err) PrhAdh AT evAlT
LantAd (@7 nrhah AT IC heMMIegP)::

194t (AFTh @0 APorme AT NF AgUTE UL VPAtT
ATIM7NC (to fix the tissues) “#I°C 10 (17 UNLUPA (histology)
@-OT AL AT ANLAL K T0-hACTT ATALAT:- AT09° PHAS ave10t
oM’ (penetration rate) AT £79M7NC a°m7 (fixation rate) TF@: A7&
T4 7B avPavsP YNLVPATT NTIMThs (44 (F Tt 0L @O HAS
a0k APBRANE 19710 0F30P 10 A 96% AMNDAT PHAS av 0t Mk,
€74 (penetration coefficient) 1.05 7877 1@ (A“T12&C FUAT A 0.75%
Theh AMLL PO @UL PHAS o0t MEIL ¢4 0.45 AT A 3%
77 009° LNV @YL LA 1.45 1D+

1947 AG MW ACHC7 &F7 N(AFTA OOT AHAAT ATI$0T avgA
PATPPNBAPT 8 GATF 10 Pavah ANANTT APME PO @EIP
ADLL T AavL TP T ATISPT aPLAl AU79° 1NM9° PTLNNG hA 1@
LUr7P: 2U Al AARPRENT  (cytologist) @RI° ALARNENT
(histologist) 27127\ '1m-:: Gav-GPFT 19980 .41 (fixative) @OT ALEI°
1H A%I$eF NaPPnC: (1A AL aPAG AapmPd® (to rework) (+0C
PMILFA APr STAA: ALY 1@ h 10 %ovt 1AL P8P GaGPTY
APMPI® ANFIS DRIP PTICFN PTLPI@-::

MAD- A9 OO @0t PANT 10T AmING 19L4AD- PACTHCT L
&+ (mass) AG (1978 @.U& a°Mm7 (volume) @Phhd LAD- TI°CH
(ratio) 1@< (1-AMNAT (zoology) @& NhhIPF APIPLT A.mihs
NTLLATT RCTLET oM 60 ATF PULAAT QUL “IHIRT LavhiAz
OFI0C 17 AFGT ACTHCZ'&F (micro-arthropods)? AtOAT PGav<G
oom7 (L7 N 4 Adh 5 ATE PTLAAT PAADA M7 LenIP%: AdDd
MACTC7 4 UL UPh @AT LAD-T @Y U+ NTLLADALNT LH T TGO
(strength) APPIO A2LTLEL: a2t PANP TP

AmPAN:-

* At AGDA PAT DTLhA (reducing chemical agent) NAUY
NANARE: Af:e1, I8P MYRT IC 0T heLAT:

o TCETTT OGS vsd PHPMA (precipitates) AT QST DT
LADTMA (denatures):

* oAk @ANAN PAFTFT (complex lipids) £T1TA AT4.U-I°
AALNETT (glycogen) PHPMA:

. NUNVPAt AL h&tsd aohedtCr  CaFAN  AT9.0-9°
LT PA::

0497 70 @e enger veechige myet (Basic
potassium or sodium hydroxide solutions):-

OATRPNE, (180T TGF) O-AT PAILY QVET hndP PANE PPN70T
OPYIEF 07 F009° Y2.2ChAL L AR Sthid-ix

o pgee Yeechags [E524] (Sodium hydroxide):
@Y avphh (EALE PO ORI® e7PL 1IC PPt Aht
(normality) e15a= nnu§T (pellets) e NP St
(glitter) apah gaemp: PGSO+ 18-+ 070090 722 ChALE:
(KOH) anam v-3 o¥7 o100 (hygroscopic) eovr'r
W NTEEST OC 090157I0F LH PULTLFPAL hdaRT
(lipids) »c £a9° 474007 (saponification - ¢ageq
NG 1e+F) 0Pt L mThe Avq LAO-NFPAz LyI°
1474007 (Saponification) @PF 440 4ovG holAmo-
7 e 78.:¢hage: (KOH) oC fAD- PSO- AT 10+

s ZheP 7eLchag.e: [E525] (Potassium
hydroxide): oot 71+ (concentrated) A.77 Po1.Fa
QYL 1@z ¢ 7 00.1 96 1897 09LvHr hiSTE
(pellets) aaT9.77% +hhAT “9HY MAANF v-53- PPl 9ot
PATQ. YLFT ATIHIEH LoAT NNGP LavFFiz: AFPAN, 1
hz7 (0.1 9¢9°) 0 1 710 ACHC o+ Ne @7 o0 10% Qve:
gaMAz e7° 0P Yeechaee higt vatso- tdofo-
anczi? (carbonation) PAF@ HPHE FoABYE @<
e7gaee veechigl (KOH) auf hatc ag hen?
£04hAeL7 (CO2) ora(l NS API® AAD-F LUI° PhCNBT
MO RLTEAN)

*  RILY m7hé QHF (strong bases) ean aaLF7 (fatty
acids) N@7 @£ 997, AavGrt AgvPeC LINAN: AL
ATTA L T1BP QYET (G CD O-OT P AT47L POPTT
ANPLav®- W0 I F D+ avFD AT PTI° Gav- G-
(0Y7 @Y Ot AAD- mPhé- WH Nootht: 2AN AaLT
(P&t og® AMH viF o00AN ) ARLHPM
(precipitate) £2coa: QALY m7he- WH PHPH 474007
(cold saponification) fhgo-ga= (A8 vFPF:
AP (0T 194T @0t a0 VNZVPaE (adipose tissues)
ONHT ATLTFO0T LHE ABNETT ATIPAMG Pav-PT aomy
n35—-408<16 7L 168 e 91LL ORI (heh oot
@O PTLBLNTT LH T MPTL LUGTA=

NAPAT® A(LATT QUL [ PAT° PAAD- £7I1CH-A7&4 (Marc-André) QUL

ALY 9OC P9ICh-A78¢ @ULT me9%d AS PAmPPP® TLAPTT
APl PPeATE oY @YUL hhiee-dh Y2244  (Chloral hydrate =
trichloracetaldehyde monohydrate)? hadth A0LL AG h@-/ PH0c 1@-:
QY4 he g P9ThLe (oxidizing) QWS AAD (PAMLE AT AMRYLE:
LANAP): NGCPE AT APC PTUFAOT TCE 73009 Y2LChALE:
(KOH) ££had: LUTTI° £71.02C10 | KOH AmP+d°® 0Pt hdmst7
AONAL7Y Ae>GPTF APHPT (without precipitating) 10+ 2V hhAge:
h:¢71, @MYL (oxidizing solution) VEEL? @OT (9L4msT ANhATLGTF
(glucosamines) PU-ATE LB AADA F904F  (secondary alcohol
functions) ALY +XOF LTLPA= LU LULPIQ. AYS4 UNDATLTTFY
ANARL N99L:4 Bt AT9.ANAN (softening) £LCIAN: AMAD- 4104
LA (@-OM- 7T CHONT TI0LGF @< (mineral salts) A9
LA Iy (0t

AP (AL 4hA7 (acid fuchsine) PPAG® P7ICH-A7L&4 QUL
(MANARL: Uz AL APA): NoPPe UNFE £L8 AL PULTT AhAt
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aMP eFAA= N9ICH-ATLE QUL OOT hP? (A AS GooGPE
PaoPAT® £LF AL NRAA N1AT PIIAPAP 1L NASTA NF LhTOGh:
HYI° PGavCPET @< eo0M1L (dehydration) £&F ATEICLATx

TPOTFe-
e hoom? 0AL PPF (LHOY (basic) QUETFT P2nAd:
e Et77 (Chitin) 97447 (Relaxation):

e OFL7 (Chitin) @ANE PPCETT (AN vbd ATPI9PI9°
b7 (Chitin) T1PAg=

TAPT- hoedd 72241 APTT PoILTHN (hypnotic) QUé PADS NAD-
Ahg°s @-OT TP AL PPA 1@< ANLTLNA dPA(LE (chemical hood) @-AT
TP AL PP AANTE AP0 PRILNA ALY M7 aPh(C AANF -

@77 09I @1F QYLTF (Dehydration solutions):-

APL ATLILAPD- OMY® ST Uk GavGPTF @ut ATN@IL
aPMGTFD hPeavl 07148 ChADA aoFmLPPTT PLI° +htd aohitd
ANLAL ARLAIP: GavGm« +AP NPT 17 180% AJTA ATEILNT:
N@PMA® (1 90%* N1 95% AT (19PeLLAI° M00% AT (absolute)
LHLPA: M FGT Gav-GPF AR N 90% AFTA aPFm(Le AG
NPPMA® N7V AFCA AT “THLP LFAAN: (HY LLF ALE 73U
AFCA (APC OOT PADT ACTOT APA ATLTLIPRC v-ALH TInT DN
106\

0ATPPNE OF-aonePF 0T IO ATIL PGa-GCPET @Y
LoD Lo+ OOLF hehtvt (beech creosote) PFm(Le “ImGPd 10C:x
Hé 17 BV TP TIC WL 84-10LE 84-4.710 AS SRR T T18LTF N4t
UL (LPYPE (16k 77 Aaghih AC T Eh V2L NCNT (polycyclic
aromatic hydrocarbons) £€H (9°0+ AA@* M7 PNI8T AG PPL(LL
ANQT 99028 (reprotoxic)t NINC AP6R.F ML PAD- PACILh hAt
(Persistent Organic Pollutant) A (@7 @-OF O HLOT ANFD- 1ICF
T8, K2R QATL0N OTNP AR T avhidv:

GCPTY ATTIC PNLDT MUL LTEA (Euparal®) AS $RTEA
ALo70 (Euparal essence) 10 (M7LPTAD- A7P& A NGCLA)= PRT N AT
PRTGA RO LNAP (NP +PORYE LA 101 GavGPEP D 90%
PANDA v Fm(Le NAA PUTF SR

&A06 2:- TP AL PO GAETRT OOTC (Appendix 2:
Composition of the reagents used)
10% 7" 3¢9 722Cha.L (Potassium hydroxide 10%):-

e 700 V2.LChALE: (Potassium hydroxide) - 10 “1¢&-9°

*  ¢M¢ @7 (Distilled water) — 1€ °m7 Afth 100 7LA. AFC
(mL)

229 hfeedh TSP MYUL - PPPC (Hoyer) UL (Gum chloral

mounting medium Hoyer medium):-
e otMe @Y @7 (Distilled water) — 50 “LA. AFC (mL)
*  hfedh Y8&4t (Chloral hydrate) -— 200 14-9°
*  19° AdNLh (Gum arabic) —— 50 “1-9°

*  AMACAH (Glycerol) — 20 TLA. AC (mL)

?7ICh-K286 UL (Marc-André solution):-
*  hieéd Y22:¢T (Chloral hydrate) — 40 “1&-9°
*  AAA Alvth AL (Glacial acetic acid) — 30 LA, AFC (mL)

* M @Y (Distilled water) — 30 “LA. AFC (mL)

1% &L $NAY TN @Y (Fuchsin acid 1% in distilled water):-
* AL $h7 &% T (Acid fuchsin powder) — 1 91&9°

. P+M¢é @Y (Distilled water) — 99 “LA. ATC (mL)

4hiL? PPAoe 27ICh-K28%4 @UL (Marc-André solution colored with
fuchsin):-

*  P9Ch-A7%¢é @YL (Marc-André solution) — 10 TLA. AFC
(m)

* 1% 4hL7 (Fuchsin 19) — 50 T920C AFC (pL)

A06 3:- @TEA (Euparal®)t W68 AAACT TAN2A AdDA ORP
AoeT P97N8P @YETF (Appendix 3: Euparal®, Canada balsam,

polyvinyl alcohol or other solutions for mounting)

Za0h  hAbA  (Polyvinyl aleohol):- thhA%  f@-y  sjn@ne:
(dehydration) Z&4+ ATNGSOTF P7L.ALNT NPT (7ILTE0T LH LV
tavger 0GP @YV 1@ TANLLIA AADA hATTT AhPLTA
(Amman’s lactophenol) JC £L0A%A= PFIF AIHY ANONTF O
Mooy JPNIET PooRld ORI ZANZA hAha TCT Pore&mC Y4
LALA (crystallizes):: M6 169" 4,50 AhALL (7L LI, faoP8C
hG+s Shootf R1eOFPA: LU HE& ATt LH ATLPL (short-term)
TNGE Té HE 1Dz

hG4 OAAP® (Canada Balsam):- (10ALL AS (47 @vat+Pt ovhhd
Gav677 ATTINC TPI° AL A.DAE GaGPTF OVF D av®78: (dehydration)
AAQF: PHEAT (xylene) MRI® PFART (toluene) AMFPI® P4+ PPk
AOFI6 U3 PT hevts

&0 @YL: (Enecé medium):= AT NS4 AAAT° v+ NNALL AT (147
aQ+PF aohd Govg7 ATTINC PFPCD7 @Y TINDIL LML A=
P41t @UL (Enecé formulation):- 7&U 1B DACEIL (22 “16-9°): NhdDA
LA, DTN 190 (12 U6IP)E TRV AADA (20 TLAL AURC)E MIPEC (10
UPYE PECTYFST AN (10 TLA. AFC)E AT PhATRA (26 TLA.
AFC): HAER- AT ACATTLC §AND OA 0 @-OT 72U AADA AT
ngPe247 oogaPCE NovPmA DAl AT DTN 197 aoghavC: FAONTT
0047 Ht@- aahihg: 04T AR AT404LA MHPHE ao-bt 10,7974
(bain-marie - @7 1T avpt) O1PP:: HAE avte (100 DL LANTT
(LPPCE PHCTTFR7T ALY Lenar-ii NP LAk 19 Fha APA
LM (filtered)? N9PRLAT® LOAT A (FNE-@ LAT AL LRIV
QU4 2AaTirE APINE 0TLhEAD PaoC (HHOPE R0 TIPMT- TRY
AODA (30 TLAL AUFC)T MIPEC (17 169°)F OHCTELFLT A2 (15 TLAL
AFC)T RhATRA (38 “LAL ATC) (Cerqueira, 1943)

T¢A\ (Euparal®):- 2U hAtAN D& (Tetrachinis articulata) 27117 oo,
(resin) (L7 (1 1906 NLAOT (Gilson) TG+ +LCINT 2497 10 PG
TPov- L 7A0°CrF AAdPP4- (does not polymerize) 1@< (1NALL AT
047 oot Pt avhnd o104 Gov-CPTT AADA ORI SNAT (-HA
Us3 08T ¢4\ AW (Euparal® essence) A%T0TrH (bAR aPA( T~
LFAN: AT8¢h (sandarac) TN PTLMED- &Y av-BE N 80% LI°C
LADT AT SPNAA::

T X100 (Triton X100) AmFPIP:- hzh LAV AU MYEL (non-

ionic aqueous solution):-
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T6#7 X100 APLh LAY @791 @vg (4-(1,1,3,3-tetramethylbutyl)
phenyl-polyethylene glycol solution, or t-
octylphenoxypolyethoxyethanol, polyethylene glycol tert-
octylphenyl ether) A.P7: (ANAC AT PPANDAC OS0E OOT AL

TI2% (detergent) Q4T PIATAA: LU PTIRE UL QLA AT N20-NALN
7147 (membranes) AQAd $49PT7 (permeabilization) L4 P-4\

1At GaGPF A Gt (AADA OQTP TI$eF PHATPL +910( .z
AL AAGPFLA PTT NAADA OOT TI80T AT AAD ALLAT: AALPIIP
LY v 082 ACTCZE Sav-¢PFY ATIRhCONT 9°Cavs. TIHIP+
NMg° AEIS LUPSAE GaoG eQH-T TANERT I LH 20AdNT SY9°
AADA APHT £2COAE (U-AEP® v-3dPTT DhADA IC ALE9® LH
G ORI° PGavGPE avlelp WG TOIC LATLA (1 20087 £7h
(Jonque) P10 AATP- ATLILM. P11 LATT ATTCNN P7LLINTAA
A1Z"7 (Agepon) PH0A ACAN. QUL (wetting agent) NZ4FF7 aviL
A“IANAN (rehydration) A78TLMPI° A7 TINFOF KA I0C [26]: LU
m7Me 91T (detergent) PAPT ACNN. OVEFT PoomP?® hAN7
ATDYIGhL::

hHY 0FF O 0.5% PO QYL OO +4+F7 X100 (Triton X100) PaPm$bI®
Lot PCAN:-

*  PRLPDT GavG 78U AADA (absolute alcohol) “1CmMAN::

. qav-Gm- avfy (100 RGN T PULLALANIDT PUN 9P’y
PAD* 0.5% PT4F7 X100 UL aven,av(::

e A5 24P @RI NHE AL Lt@-t: I CACHCT &TF
Gao-CPTF NMYG. O-OT NF ANF PPy hANFD-:

*  PFeFT X100 QUG LIS (177 F0PP 72.:ChALe: (KOH)
@YL ethd:

. Neeemh AL PTINAD< ANC-C SPTAN::
A6 4 2T 44\ (Euparal®) @LI° hG4 QNG (Canada Balsam)
NP LLF NLLE Tav-67 £7TUC HE

1L GeoePF @yFa- 09170 @12 (dehydrated) AAQTF
(PLaPGa] MR.I° P avph aP o Y@ 197,10 AATPD14.77
LaLh )=

2. @Y7 eMN@IL 1Lt fhohA AADA PPTIHFY L5 08LF
Noogn.avC ANGOT SFAd:

3. GeoGPF h 99% AAhA OLI° Ni00% AADA (Alcohol) ML
TSP YL (clearing agent) AHDG S ah=

4.
027¢- $LI° Thetd\ (Procedure):-

L. PAOP  HMPTT  070% AFIFA  (Ethanol) @O
LaPI°m-(put):

2. AJF0T (Ethanol) N970@78: (1 10% 7" FALP° URL:C hhALE:
(KOH) avtivhs: ARP +757ET Novn 30T (AR aviid. T

3. 1940k NCY7 A4Ad (transparent) ANNLUF &40 “IA0AN
(Macerate)::

4. ZHOLP ULLE ANARET (KOH) 9I0N®18:
5. QavQ@m<7 (1M @7 AFT h 30 AOh 45 &P TI$0 =

6. OYOT TADILS (LD, (ML OY A 30 LbP PHEHT
(LI KIQ SavGPE AT LOAGA)= At SavGPT (W7 AL

20.

21

(LAS ZB9° UL POLAIAE PR LR @R NHSmA ALA4
L@ APTC LTFAA:

DYDY DL

P9ICh-h7%4 (Marc-André) @ (hhFA 0ALL $hi?
PPATD) aOMaPCS A 24 NG (W1 ) 1B

?7CH-h784 (Marc-André) @u.8.7 TInm1L::
Ga- Q-7 (+Me @Y T&F h 30 Ahh 45 L& T8+

OYOF 1FINDI 0L (M @Y @A A 30 LbP
OHGHG

@YDy DL
70% A3 TA (Ethanol) 19Pgn.avC Gav-G@- av(1\vt:-

o ARIPAT WG AP (abdomen):- PIPAET DRIP
U577 N8I (thorax) AZ A (10 oA

0 ALLT (thorax) hFA:- 4T 1AZL: PhE aPdImemy
(forceps) NaPPH AS PhIECET aowld (A PhE:
a$IMB, (oPA N76ET LODNG:: WL GAPTP
AS LNAT TPt AILTLLATE PANA hea AL
NoPao(\lib: RLET L <1 WS 75 @17 (9vhd.a
1190 aP(AF (sagittal dissection) &FAN:

LLB 0LLE PTIET N19L6nIPC Chldh AADA (Ethyl alcohol)
QUET (50% — 80% — 95% AS (92%m.LA9° 100%
AAbA[alcohol]) @/@7 TN@D7L:::

Qav-GPEY 1100% AJTA (Ethanol) U0t LHE AALT4 74 10
L& NTImN @YD avfe (o0 TINDL:

AJSKT (Ethanol) NTIN®ILS Gov-GPET NPCT$-L HLT
(clove oil) N97{id.7 A 15 Lt P MGA avdt T9Het::

Qav-GPET P48 HeAt @O (910N 1780 QALE AL
o8 Pe7¢A (Euparal®) @gg® ¢hGq QAA (Canada
balsam) m 3~ “HOC::

Gav-6y WIRTLNTAM. TIREE - PAAP HFT BrPAtE R4t
(thorax) AS P& 0% (abdomen) (RFP av(CLPT @EI®
Neo$7m®,  (forceps) NPFTH QAT @P1AC (dissecting
microscope) AC +A&+® A.NAE S FAN: prbA-E (PL-BCO
A$Mem, (ventro-dorsal position) A78.PePT hhha aPALT
ANOFE LU TIAF 240499 (cibarium) h&a O¢TS
7828 PRrbAE PhA $88 (occipital foramen) ML A aPHC
At oAt e I A Yy [0} N nse
@YL (mounting medium) AT 1@

qav-Ga. +M0¢: (sticky) AWLPT &40 180t

7%V 047 @ PE (coverslip) M00% AMDA “ICMA AT
2047 oo tPt NhG8 AAAGP: (Canada balsam) A2 DLA
h&C7 avory Ty

NFoRLLAT° NALEET 84D ATT @OT TInPaop::



