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> Morgal gy IS still the method of reference for sorting
O,Lc&c: CImens at the genus or subgenus or complex level

= J.Hewever fior species complex, molecular assays (PCR)
= are the only reliable methods for identifying Anopheles at
the species level




-

.

-"“

Why'molecular approaches fo
,-.‘a-" ifymgm _q_‘mt

> Mlost of rrr malarla vectors belong 10 SPECIES CONIPIEXES
in which sioling sgdelds el ddaoloefiezllly

JrJrJJJerw 1shable and may. present adifferent vectorial
Jghg_rna JES and LIOPNIC DENAVIOKS

" —_
-

T_. _.-—' e

#"’__ﬂ‘ '.-

- & Precise identification will allow to target the correct
“Vector species In control programs, and help to define the
appropriate way to control them in relation to their

Specific behavior
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' = An. fluviatilis = An. subpictus
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-~ Highly anthropophilic and exophilic
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1 > Larval habitats in temporary pools
of dense forests, stagnant water,
artificial containers
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o= =S » Complex of 7 species with different
Hevea plantation in " o+ . roles in malaria transmission (from
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Khanh Hoa, Vietnam




“DIstriloution ofither7 species,..
“of'the An.. dirus complexs

Anopheles dirus || Anopheles elegans - An ~a
|| Anopheles cracens Anopheles nemophilous takasagoenSIS

Anopheles scanloni | Anopheles takasagoensis

Anopheles baimaii non-veCtOI’

An. baimaii: : AN dIrus:
Main vector Main vector

An.
nemophilous:

\ | noN-Vector
An. scanlonl: " &

Local vector

Manguin et al. 2008
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An. latens
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HUency o morphological misidentifications
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Minimus complex

Maculatus group

¥ Dirus complex

_ j@jfor tesViinimus complex ..
=o1.50% for: the Maculatus group m tg;c;zr)n(hyrus
*63.2% for the Dirus complex

o 100% for the Leucosphyrus complex Comparison morphological and molecular
identifications

Pourcentage

Molecular assays necessary for
reliable species identifications
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: :test detection of circumsporozoitesf: 8 &1
55:985) =EILISA: enzyme-linked-immunosorbent assay CRREEBBLIBE O

% Nested PCR: standard 18S rRNA PCR using
= SPECITiC primers @inghetal. 1999), conventional PCR,
gPCR

=IHigh=tnreuenpUL molecular detection: approach
pASEdrentBPEIES (16S IRNA ) or Cyi-B (mtDNA)

(Steenkesteret al. 2009)
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_ Automation of the process and objective
reading of results by appropriate apparatus

(Steenkeste et al. 2009)
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Opaleses, esterase, GST)* [

PCRonN kdr mutation

+PCR assay/s: Target site modifications: N
(kdr, Ace.1, Rdl)* - *:::i...“:...::: 5

*kdr: knockdown resistance; ACE: Acetylcholine esterase; Rdl: Dieldrin resistance; GST: Glutathione S-Transferase
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= knockdown resistance

o East African kdr mutation (IE1014S)
- An. gambiae: (S-form)

- An. arabiensis

-An. culicifacies (VV1010L)

D1549v L

\ - 515533/ » \West African kdr mutation (LL1014F)

A1494V  P1999L - An. gambiae

- An. arabiensis
- An. culicifacies
- An. stephensi

@ primary resistance mutation

SOd i um Chan ne' O secondary (enhancing) mutation

[0 effects not characterized

Soderlund & Knipple 2003; Gayathri & Murthy 2006; Singh et al 2010
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s hlghly iesistant to pyrethroids in the Mekong

Van Bortel et al. 2008

1 2 3 4 5 6 7 8 9

‘>An ﬁullufa(:les B and C, and An. stephensi:
- resistance (kdr) in India

L LT

PCR assay for kdr detection (L1014S mutation)
in An. culicifacies B and C from India

Singh OP et al. 2010
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epidemiology, environment, etc.) are integrated into a
geographic imfermation system (GIS)
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_‘-—:_Tj“—_-j—-_S_pa’[la| analysis provide information on the
determinants of malaria transmission risks

— Possibilities of anticipation and improvement of
vector control strategies
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Satellite image used for
developing a land use layer
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- agricultural mosaic
I:l crops

- high density forest
|:] low density forest
regrowth forest
[ ]ricefield

I 1ural habitat and gardens




Khoi village, Hoa Binh Province, VHBA
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Garros et al

VLCB

. 2008

VHGA
VHGB

VLCA

VSLB
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VTHB

VNAB

Northern Vietnam
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VE’NB

VQNA

| An. aconitus

An. annularis

- An. barbirostris

An. dirus s./.

An. jamesii

An. jeyporiensis

An. karwari

An. kochi

An. maculatus

An. minimus s.1.

An. nivipes
An. peditaeniatus

RO ECIPE

An; philippinensis

- An. sinensis

An. splendidus

- An tessellatus
- An. vagus
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Insecticide resistance

An. epiroiicus (Sundaicus complex):
2 Susceptible to DDT
- Re3|stant populations to 3 pyrethroids °

Mortality (%) after 24h

[[] DDT (100%)
[ ]  Permethrin

/ I Alpha-cypermethrin
4 B Lambda-cyhalothrin

VCMB
N

7 2.
Southern Vietnam é///

Van Bortel et al. 2008
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° Spatlal approaches: efficient and powerful indicators
that help program managers to implement the
appropriate control strategy and develop an early
warning ofi the potential for malaria epidemics
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- Collaboratlon through the “Malvecasia’” research project (2002-06)
P Prek M. Ceesemans (Institute of Tropical Medicine, Antwerp,
Belgitm) anditeams from SE Asia (4) and Europe (4), funding:from
the European Commission.
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