XYW NAITIMIVAND NNAND 01D

36-n nT'WIIN

N ATIDIVIND ANANN

The Entomological Society of Israel %

n"ywn mvwna n'
2017 ~naojiva 18

[IUKR 17711 7O ,'X77N0 apnnn 7nin
[1'}7

D'Y'XNI N'DN

N1IANNDN NATVIHN

[IN'O NIV ,WU'M0 7Xd™M ,DINA TXIIN ,'90D 'V ,0IN NAT DA TV
AP0 AL



D"pPNN 78YWR NA7IMIvaRD nnann v 36-n 01dn
:ND'MNA

DYYNA NITAXNN - N2R0N NID'NRI NZ'VAXNI9N ,NMDA TIANN
Txwn

INW DYV nl'rm(:rn 6
;"EIS) pPsn R) o g m 1o,

32070 NEY NI

7NN "TN7N 7w NIMNM7nwni 0'0107 ny'ol NIAn
- Tn7n DNNAX Y"TI 7'9 YmR W'y

TN7N NNSwnI N'ax |7"7N DhAN NhO'MNAa



ON'7N NIRXON



Honey bee responses to 3000 years of semi-domestication; from the land of milk and
honey to the land of corn and soybeans

May Berenbaum
Department of Entomology

University of lllinois

maybe@)illinois.edu

The honey bee, Apis mellifera, has been valued by humans for its honey-making abilities
for more than 8,000 years; archeological evidence suggests that domestication during
Biblical times in ancient Israel reduced some of the risks associated with harvesting honey
and allowed apiculture to thrive. Certain natural attributes of this species have since made it
the world's most valuable managed pollinator, but starting in the 19th century people began
to manipulate these attributes based on science to improve its utility, productivity, and
management. Global population trends now suggest that this 6-million-year-old genome is
experiencing a diversity of novel selection pressures in the context of contemporary
agricultural and apicultural practices. Sequencing of the genome in 2006 provided new
insights into the biology of A. mellifera, particularly with respect to immunity and
detoxification; a major question for the 21st century is whether the genome has sufficient

variation to adapt to life in the Anthropocene.



How Insects Smell, and Why We Should Care

John G. Hildebrand
University of Arizona, Tucson AZ

jhildebr@email.arizona.edu

My research long has sought to understand neurobiological mechanisms through which
information about behaviorally significant olfactory stimuli is encoded, processed, and
integrated with inputs of other modalities in the insect brain. We primarily have studied how
volatile chemical stimuli control characteristic, natural behaviors of the giant sphinx moth
Manduca sexta. Our goal in this research is to contribute to understanding of the biology
and behavior of agriculturally and medically significant insects while helping to advance
fundamental knowledge about olfaction. Our studies have focused mainly on the primary
olfactory centers in the insect brain, the antennal lobes, which, like vertebrate olfactory
bulbs, are characterized by condensed neuropil structures called glomeruli. Neural circuits
in the antennal lobes, comprising primary-sensory and central neurons interacting
synaptically in and among the glomeruli, process olfactory information received from the
environment. We are most interested in olfaction-dependent behaviors that are crucial for
survival: mate seeking and interactions with host plants for feeding and oviposition. In some
of our studies, olfactory neurobiology has led to recognition of naturally occurring volatiles
that function in the chemical mediation of such interactions. We think of this as “reverse
chemical ecology” or “chemical ecology by way of the brain.” Finally, my interest in insect
olfaction led me to the challenges of understanding attraction of disease-vector insects to
their hosts for blood meals. This lecture will offer examples of our findings from these

adventures.

The research described in this presentation has been supported by research funding from
NIH, NSF, DARPA, USDA, and Monsanto.
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22 900 1902 'waw 7ma nnnnl 07iva aiwn 2ma n'n (Ipomoea batatas L.) nivva 71
D'7'TAN NYAD 'YW DY D'RAN AT 2T Dfaon NY7INN Yipn 'oINE 7ITAn N9IpN L itan
N'WI9N .712'N NID'RI NINDA AN'N9Y7 D'ANIAI D'WNWRN DX D'97INN Y '2'TAn NnNal 7w
ypn 'prmn nnxk n'n (Scarabaeidae n'n'7ar) (Maladera insanabilis, Brenske) naTmn
NITYUNN NTYUN "IV X 71TAan NIy N7'NN2 DNANN NNAIRN DI'YIDNN NIV 71T 0PV
60- ypa ni7'on NN cnivawn 217 oMIIa X7 IR D7vnn 02IT 0NN .20 0UR7EN
NNATNN PYNN DI .NVLAN 'WNWX? 0771 D'ANIAL Ya 0'Nnonn (000 T) o'2ntnl o'y 100
AwN (A1) Chlorantraniliprole 9'onn D2TH Y'wON 7Y NNON NVLIY YPN 'P'TA 72U TP'YN
JINURD DR'TN NIF0ITDINA NITMY NIN'DYT XN 717 N1 1'wONA DN WIN'Y O7IN ,7'W'D X¥N)
DIY" 2'TAN NUOIDIX NP'MY'T [I'9X 2A7wunin 2A71un NNQTN Pwnn NIM'dAY 201V AT gnn
7V .nRNwUN NRIY DN2T NIFAVIVOXK DAY DUIRANPEMI DU7RANPA ,DI'NNY D'T'Y'009IN
I7NNN NIA0N VA NI TRINA TR NNIAA NNXIYA NNATAN NNAIN DIY'? 270N DITR INK? NN
wI7¥ NN L9010 ., NRIYA 2170 NISIPNA V7 DTN ITOI1 NUOI72IND NR'AI'T NN 2PN
010X DI¥NXY7 (DN YV — N'TINN NIVTIRD X' NNAITY) DIW A*NT Dnine (X :NN2TN NIFAVIVOKX
,0M"7 D'NT? MANN NN2TA WXARD NIMAIV9MIVIR NITIVNY (2 .ATYN PR P'TAN NTOIDIN
7210 ni7'yr "aya Ikvnw Heterorhabditis bacteriophora - 1 Steinernema feltia |'ann j'va
DIONN MYy IN NNATH 'WYNAKD NIMAI9MIVIX NIMUVS (2 .01V ¥ "Non 7ITa NNTm
17T '9%D '9'¥90 [9IXA K7 X NI'7AT '9'70 NI NIMAIMDd NIT TWR ,Beauveria -1 Metarhizium
.ATMN

7¢ N1MaN YN DX N'NONT7 AWOR' NIFAVIVON [11IAN A7WNN AT 2'TN7 NA7IWN NN2TN pwnn NIN'S
DR 7'TaN7 AWOKR' NT Pwnn LD 10D .1TAD NIT'NAY NINDY? NNWORN DX DXAXY?I DN NNATIN 1'WON
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NITIINN D7IX .0N'NYT NDIYN 1112102 WIN'Y X777 AN DN'NN NYIN N2INN D719 N1 nxop
7w 1911 772w 730 "1annl 7NN T'RON NFNuni nYiNN Tad NI '00Man 717o0nn 170N IR
NNON 7w Y191 21712 2T nnnnn ,Anagyrus pseudococci - NFTRIVTRINDN NYIXN [0 YOI7N
qQiaN IR) [N N7TIA NNNY? (92 DR 110-3 7w nalR) Nivmon nx'dR NI7ID' N1ASN ,NNnEn
JOP N"Ya 7w NX'9E 7V TIRD NITANN NYOWAT [Mayn [nan mpn ninn Pal (n"'n 1.25 yximna
AT YN NXIOPN WINI 7Y VRN DITAINN NYOWN DX 772 'NDIN znnn

NNX JIIRNY 12XIN NIN¥N MY NN IRTE DIM7¥n yn My Dxog ur Divaxn iy > owy
7v nn NN a7 poo? ' n*awh? nimmn 3000 7w DIy nnfana nnTix nx'oegnn L, ntMgy
qwn 7y yTn 7907 151 nMw'? nnimn 6000 v nI7'Y NNfANal 2MpNa 9o DIyl nx'opn 717on
DIP'NA D"I'WUN ITTA D'0I0N JINNA MIX? D912 DX NAWY YT Yidgn IR NYIXN NONIT 1 AT
TV IX7IN (9120 MW NTIAYIE NIND L NIXIRD YR DTV DAL AT) 0'9011 DI AT YYD
7V nix'opn 71701 7¢ D70 NYXI 9o .NIMNN NN M JIMal NI0IYS NI'0o'7a NINIWN
V191 19¥IW NIN'OP7 NIX7IN'ON NXIYWN NITYA RN NITANN 21 DX 77100 001 7T no
JIYIXD 7w DX'97N 72V IRD NITAANN NYOWN DX TINK? N N

NI NXT oY TN' LA, pseudococci 7w "RX10190 n¥'opn Naia NX 50%-22 NN'NoN RN NITANN
nVIXD XN At wn,(qia DX 110 -> n"o 2.57+13.7) yxinnn qian 7Tia% ont nx'opn
NXIXKN D'yo 351275.3) Wa'wn [t 9N NXIRNE (DMwn N9YX7 NNNN) yipn 1A NoNIT
IX7 WATIN DIXYN 0NN 79000 .07NN D71V DAI0N DXDIRN TNXD IT NvIX 0mpnn (nT200n
D700 'MwA ixnn AWl 2w o nam 7w Twn (WKgT 3417 yxmna) 7% nxop wixa
on7Iy NIFTINY DR DYNN NTRYN L(Vximna n"n 1.74) qian IR 7Y PR Ni7ivn  NI'YYNRN
DY D2 O7IX .NAYIR DYIN 70 AN 07220 nYOwn MIRD DITANNY 12 D10 0N 79 YR Ton

.91AN IR 0N DX NAIR7 NIR'W NN A, pseudococci nn'7¥n 1YW IR NITANN
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"TI0N NINIAIL 0'9011 NI7NN 771NN DYAIMD ,0'9'A1 ,N'MY7N *7'90 DTRY? NINAYN 7INN 21IAT NI
NIV'Y NI7'Y' 7Y N1'N2 D2A'NNA NI'D'A] NIZNA NNIYNNT O'TRINYN NITNN 7 NIVYWONNN NIX'7Y
'wyn X7 27 ,0WIT DI'R 71NN 21T 79 NINNOSNNN FTRIN NIYTN NIV'Y NN NND2IMN NNATN
NT 77021 N'WIRD NIMINNN WXNAR J71ITAN N1 7907 IR NN DT Y 'Y NNaTn yeat
71NN 21aT 7¢ NDNIRN NIT'WYON N9IPN 170N TORIA MI' DI' WIN'Y 02NN YN 7Y NNMnY 0'u1on

21rvn 7y 131 701 0Nl
-1 0'2'ONNN O'0I0M7 NONI' ,DMYWYN NNAN Y¥NAXKA NNOXIY O'TR'INY'] NRIZTANN NIY'YA NTN
ndNNI DDT -2 wim'y v 110'KN .00 oy NITTINNNN NNA0N2 0791IKN 'WIN' Ta1d wwxinw DDT
NNQTN 'WON YW DIWYD DINAXY? 171210 ,7'701 DNaTh nin 7w 'a'oNn 010N 0'ainn 0AI1>'oa
NNYY 7V n71YN NN N9'¥ N9IYNA DN DI'R 71NN IATY NN K7 .0'Nuwn 72y DN
qIX'7 "TD DNIAN ‘NI NRRY 210 N'oN' NNY NVY NIYIXATZ NNQTAN "IN 010 D¥YNIX ,0MVN'010
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71N a7 7w namn nd'wn? COZ NIpna win'y ,7u11m 210 [I'M'9 K7 2111 [12D 71N 21aT7 Ni7wn
NI0NY TX'ORITIR 720N [I'N'9A 71NN "AIAT 7w D'RPTAION D71 27U N7IKRNI L7017 DAY IR NTID'MY
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RNAIi nu'wa 7200 wy nndY% ormyn 020110 D'NNRY NIN'D
[N 'YL ][721-NN00N TT'AMA L0271 NION L,'PX'YIN D119 ,NM0R'N N7
N"M2YN NV'0NAIIRND 7Y N0 .0 VYN W'Y N0 It NIRRT NV2IR9N ,NAI7INMIVINYG NE7NNN

n'7vuNn
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Bemisia tabaci ,yaovn wy nn1d ,0"X770 0217 0''TAN D'INR N9'W NXIN D'ONY7 DNiMm
DNIN (WINN YIN'Y .0''N'D DNATN NN T Y 01 R NI DER?PN Nidwna  npgian (0"vd)
DN |0 NYRA9I1 ,0TRA NIZNNI Y DINT 070N T 7Y NITARy NIM'S N nivat 7am ax
NIN'S 1T 7NN 7U NNR'YN NNVAN .NNON 7w D'YA0 DRNNRA [N DR7ZNN NDWNN 79 2171IRn
.(RNAi) RNA interference n'i?1mva wim'y Jin ,0"yd> 1210 "npn™l N'2'01N07R NNATH NYAa
JRPTAON NN¥N 7y 0'n%7 nntaoa otarnn 0 o'prnwnn dsRNA 'wopnm a¥'n nnxn LIt nwnaa
77017 Nn17 DMYORNN ,NNE'9'ORIL-NT? DA ,NT 210N DA 7w NNXK ¥R DTzANNn NTIavn
YUY 1N7 NN nYproropIo-nT? 01an NXAp 0PN NN |I211D 0'YA9IMN DYNNY DN'ORIV
glutathione S-transferases ,cytochrome P450 monooxygenases (P450s) :7y-ninswn
UDP glycosyltransferases (UDPGTSs),sulfotransferase ,carboxylesterases (COEs) ,(GSTs)
ABC transporters-i

NIAryIel nawvnimn Nir7ax BtGST2 ,GSTs-n nnownn DTIR? TTIpnn 22 nYnAnwn ,77md
I7ONIN NNAIA NIN'D .0'0711'TIR'Y7a0 TNSWNAN D'7'Y9 DY'NNAY NN NNiN 71017 72100 0T 2 D 1IN
7w dsRNA 9w ug100 nooima 111210 no'nn IX 10% 111210 no'nna niyw 96 qJwna nimnann N7
wnn NTI9N7 INNIR NINDIN MR 20 wn'w R (GUS) trTINRI7a-R0a a0 IR BtGST2 jan
Arabidopsis thaliana 'nnx ,qona .Real Time PCR mnarva yxia RNA nmaTt nima
.(Agrobacterium tumefaciens) nirmopanara wym'w N 10min BtGST2 1210 dsRNA n'xvann
(wild type) miizxan 'nn¥i 0201100 D'NAXD 7V INNSNN WK 0"YD 7¢ YN T NNAN NPT
.Real time PCR narya 17121 D2 7w 'wna BtGST2 jan 1 nimn

p'nnxn 7V I dsRNA n7onn nomn 2y it dwx 0'o1o 9w 'vna BtGST2 7w nuan nnn
TIN2I0 NO'MN 7Y NITI AWK D'0ID] AN 7¥ 102N NN NNIY? Dpnam AT NNXIN 0201100
AW IXNIN NINNONN "0 .MIPan '‘nnx Ik (GUS) txTanii7a-k0a an 7w dsRNA n%7onn
NN'YON AW .NIIRZAN 'NNY DNIYY 0201100 D'NNXN 72V INN9NN YUK D'019 7W NNaN2 7nain
D'NNY] N'R77NN TDWNA WIN'Y Awy' DX NI'0I7IRD 772 5 '@ a1 niox D arn (fitness)
12 'nny nniy'? dsBtGST2 alon 010110

N0 NIMpP'Y NNVN MY DY 210' NI'oI7IR 7712 NVEZN DNV WX 012010 D'NAX NIN'D
N2'N2N .NN2TN NN YIN'WN MVPN TWOKR' 2'TAN N'OI7IXK 7712 NI0pn N'70'70 N1'nan .NAIRIENI
D'IN? WWON' AUPRD [TRAN 7¢ 'y QwWORND (N710'N K77) ' NroIIX Mvpn NN
JIPOI7DIRN 77712 7Y UMW DNTIAY DX NIYYY D'YA0
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AN ITRY D D' WAIND 9122 0NI9I90 NI'0IPIIN 7V 12 NYA W nyownn DX 21Ta7 nluna
22 72y pgnnn X v rn 2015 naiva agnn nx nvaax (2016 ,2015) niniy 'mwa mjpo Ljnm
D'NOY NNI7YI ,2A1IN-91IN NNIY2 N'01VI'R 172 NY'YI NI 0IY NAININ NN DNY NINGY
N''0IVI'X P2 NI 'RINA DN 7N (DY INYA 0NNRD Y D 2016 nava apa Nt K77 N
77NN NN 2 N'YIALL,PNNAN D0 DPNIYA R NYYAY R DI WX 7N o=y Niniva
Jnmnd 'm 100 7w p'woph o'ptinn ,nd'7na 110 71700 1mMIo NX 751 .p7 0TI DY NNYY
nwmn 1wy 2015 nya .yop 727 1911 ,n91¥n 7w TX o0 'n 5 7w nuva 19Xy 0M1919n 1w
IR ATA 'NINA WX 0NV DNTh 12 2 oMiva nywn wyia 2016 nawal ,nnth 11 2 onion
APNNN MNK W2 D'NITE D919 NI7'YSY7 Dmknn

.01 38 n 0M919 3944 19¥1 2016 nawal ,0n' 25 n 0191 538 19x1 2015 nava

AwIY 02 .(PN2am) Nty K77 DNNNA YOWNN N'YNND NIRIYA "My DD YUY YUNINNAN D'019N Yow
.(2015 2 1 7nam) NN N7 NtYIa NI D NRN My yximnn 0amn

JIIYN 'MYA D22 2N IPNNRN NX Y 2 DA T TN

1721 2015 nawya NIzl Aty AT At (DN NroITIR 7TIA 7Y NIMMIMY) nraminn T
Y¥INNN 0N [I1Ian TTA DY N )07 DRNNA L(7nam) ntyan AnXa e nia 2016 nava
.(nnwn mwa 7nam) 2016 2 e niaa x ,2015 2 N ma (nramin iy 2wnn 1)

NIIYN MY MIPRan DNy a'yin MNXQ NdIMI ' Waina 0'7'onn 09190 ' NI'0I7IN
7¥2 D'NNIND D'AT 'R ID'RPTI9N D'NNY] DYDY NMIvawn nyhae apy Akl L (pnam)
YIIN2 0'7'V0 D'NNX 7V 7'0nn 1919 ' .070N7 wnwnin ,0ryn Y man 92 nyao 21 ,0rosoni
JNIND NYA91 INTOI7DIRY WAINN M990 TN NN

NXT1D ,07IW D2IDA NUYI7 12N WIIND NINZa AN 'nnx 7y 0'7'0na 0M919a NIFOIMIN
,7'720 .D'RPTIIOD D'YNYUNN D'IIAWYN 7W NIIYN DNIY221YRII9N NIXIARD 7V 2'YIn Nyswn? DkNN
M7 NMIT NRW X (Fnam) 2015 2 jnaaw ,21ax-91in Ny DY INKA 1Ya91 D919 NI'OITIIN
D'2'N2 NNWI1 D919 NIFOIPIN 7TIAa vl AT 2016 2 [n2Iw L I'Mmo-y'p D' DY NN
ANYA INXNY NIRRT NMIT Nroi?aix .(pnam X7) omnswi 0T v ,(Fnam) narvyn v o'f7'onn
.0'00"771'2 D'2'NI 0D'M9ID 7Y DY7'UNN 17X - DN

2 'l NtV K77 MIERN NKA 19¥] ,YOYNT TYIVR N1'NAN 1702 DTN 019190 1NN
N1y X'wa 1on 103 2015 2 .0mM19190 NIty Nay X'ya 110N IThn DX 12N 02,2016
Ji7'won

,00m 25 nn? 38) "nir 20 D' IV DTV Nt 721 DY NNl anivna npienya
D2 7'val (NNRNN2 ,110/YoR/D'o1d y¥imn 6.4 nny? 23.4) "Nir 21 D'V YOV L (NNKNN]
N 7Y ARXIN NN LXIN DYNYD DI'0IIR 7w AT NNt .(nnxnna ,1 nniy? 7) anir praY o
N'MIYNYN NP9 1IX¥N 17NN .D"AR9NINI DT D'I'MY7 DA DIFP TWONNN ,0'¥NY NI [N 71TA
.D'XNYAY NIFTINTD NIY1IN 7¢ D990 ' ' Y

N1 NTNa WD (over grazing) IN-yna apa NUWAYW IIRXN NN DR 'Mwa ,Di'oY
NT'N2 NYAID 172N NUYIY AR .DN'TIN DN AR YYD L,Y9WN NI'NAN DMI9I9N NIF0I7DINA
NIN'RNNN NNIXN NIYNIY ANINS AT NAIDI ,WIINA 0M9197 NINRNAN NNIXN NIYPIY N1
X N70an X7 X ,NINNN 2AR-QIIN NIY2 AUV DAY .WIIND DN 7Y nN1a 01919y
7V 0'7'0NN DM1919 '] 17'9X NYAD IN-YNT7A 9N DYV .0NI9190 NIFOITIIN 7V N'Y7wn nyownn
.NN12 D2'7¥N1 WAINA 7u7 Ny (12 "Nty nik" onny
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(Aedes aegypti) m¥n OTX WIN AT NNTPA ApATAN 'I12'0 7V 7nTa MITH 7W NIYySWUn

Zoro Tt 2NN AT 22K 1 2onang (R R 2ap e e e
NV'0NAMIX ,NAI7IMAN 'VTNY n.7'7nnn2 ,JAW-INQ ,221] |IM1A-]2 NV'0N2MIN 0NN 'YTNY .'\,7'7nnn1
['O0IAIN VIO ,0'TI'X VOII NV'ONAIIX , 0NN WTN? NF7ANA® ,2"NIN ,NINTI'R ,DTXIVI ,D TRV

|
122101 TV

alcalayy@post.bqu.ac.il

D'NIVON'O D'2'A9N 0NN YO TWKRD ,'A1T NNTPA 0721 D71V 2NN 0T M 1'7'n 390-5 mw ' n
niwy D'wint NI .(Aedes aegypti) '¥n 0TR WIN'N NIV¥AKNA 7'V NNAvIA A7nnn .0y
o 7w nomd vamn Midgut infection barrier (x :nnTp? no'wn Nya 213'v 1N W 7'yony
770 ARWY 'wxnkn 'vnnn 12N on'in 7w Nayn yvamn Midgut escape barrier (2 .'yxnxn 'wn?
.A¥N 07X 7¥ DY 0'9'VNA |2 AT NNTPE? NIYANA D770 D'ATR D INN DT DPNN .91an
NZY 'NIN DN D'WIN'D TWKRD DINWA NpATRN MID2'0 DRN X'D NINMS NNNRY NN5NN NIYRYNA NNX
[N D707 NUTN 7w NYOWNN DX [INAY7 I'N A7Nnn NNV .0N7W 'VaLN 7IT'AN N2 DX DY'ONNY
N9'YN Nya D'YUIN'D NP1 7W NRIO'NN NAIANN NX DA 11D ,"21T DNTPA NpPaTH '12'0 7Y "N¥n 0TX
[N .0N7W DUAN NIV NN 7Y D'NTH IINY O'RINN 7¢ NIYSYWNN 1101 90111 .07
7NTNYW D'N220N D'XINN |2 NIAA DXNA DY ,0'WIN' NNAIT ,20711 DN IThA 752 D'ATIANIKAY
[9IXQ Y'OUN 7NTN 27WA ITA2 110NAN NYANN DRY D 1YY ,0NA1AN D'2'A90Y DWIXAN |27 DN
INNSNN D"V 71T 'NKIN INY D707 ,'19XD .12T NNTRA NAIAN N3N 7¢ npaTin '1D'o v v
IINYI 0N'I7 1I9WNIY N¥N 0TX 7 NINAIL NIAPI NI 02172 DDA IN'ANT NI DITIY 121A90 70N
NN ,NII0'NN NDIYNY DNIYEN D2 7Y AN NN 0T DN IXIN L 70T Q%W 0raom 71T RN
wnn 7w npaTnn axp .(disseminated infection) pnn nivitaa ApaTNN QXA N7V van XY
[ITAN NINdN YOWIN X7 ,NIVIA1 I'N X7 [N7¢ N0 Nivi7av ,ninain ninga (midgut infection) 'wxnxin
[ITD NPY INY NIQ2 7W 700 NI0I72] 1NN Dp2TRN Q¥R D 0NN 1INIX .7NTh 27w npoiow
7w nivowinn n1'na ,nip'07 .Midgut infection barrier-n 7w 213'vn 1121 7w n7yonn yvan n'7nm
N71>' 2T NNTR NNAIT D'ON'IA DM D'YIN' 7W NpaTN '12'01 DN N'MIIV0' 7V NI'MA0 NIy

JNIR XYNYW AI0RIIN NIVXNXKA NI7Nn 7w n¥9n7 Yan 17y n1ann NX D1 |9IX2 oYY
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NNISI ,D1IY D'I'NNA DT D'P'ATAN D'ON'IIA NN'pn NNIYA 7Y N1an? Nnn a1 on'l 7w 1172

.DNT NINR Y 17U NIMANSN NYSWN DX [INQ'Y 901 Wy7nn7 N7T

13



2T MIATA AT NY™ mitha 6:3 nanix on' nia'wn

"ow W AT ImK, R e
N2101 [IT ,NIXYZNY NVYIFZON ,NA7INIVIKY NF7ANN ,0pKRIINL . DY 72V DT I7nY I’
NM2YN NL'ONAIIND , MO .0 VLN W'Y
X770 A7NNN 700 N AN 150 ,nnxn 'Y jpnn?

yael.catz@mail.huiji.ac.il

D'77M ,|NIY NIXAIN D2 NIF90N [N X DNIATH NITNA 0112707 7'V NN DIV 0'NI9N NIPAN
NIXNINA IXNYD [ ,[AIYD NIXAIN 20701 N71DN] [N NI7T2 DNIY D19 NIPAN .0MI'N D'l
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nwn MY 2%-1 4% 9w nxiapa 1 onm 1T QWX DNAT L AIYD N7DN 7Y NIXAp 721 n'niynwn
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ni?va ,NIM9Tn DNl ,0M'NaN DNYaXY NN DNIZYD  L'ONRNRIE NPMI9K ‘AN nfaval
71N NTAN NI2R0Y7 0'MKRNIN DNIX D'YIY ,NNTAN-N5Nn
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JI'MNI0R0 NTIAWY? NINNKT? TV 1T X7 YIRD
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D'7'90N NX NNP7? W' DAvIin 0"'N-"7y2 7Y 0*IX'NNTE D190 0'7'90N 7Y Np'Myn N1ana IxN

.NAWN7 D'V 1INQY7 D'NAWD [IAWN]

16



MNYPNA D210 OY MTNHNNNY DIYNNN NIYIYA TN NITHN NIIYN
MO PYNVY
MRIPNN TIVN (07N MNPHM NVTHN TV

shibiton6@agmail.com

DXNNNN DN .XIND YINT DMNMYN NNIND Y9IY DI DIDID MNOPNN TIVNI NIITIN MDY 1T
P25 0 DOROPNN P2 ONT YPHN .OWOLNI) DN ,NTY MTHI ,MPII MYNNI) DPPINa
LDMYOIN DOV MNIVPIRN INITH ,ORSONN MYNNIND AN DY YN .ONPON DI THN
(871N) NMIXN NN DTN DIN D NPTIIY INSLN MNP MYSNNI VYY) 5772 D PNNAN
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NINNSNN 7200 09N 7 NI7ITA NI'OIPIN .071IYN 7 0'aNN) D'YP7N2 0YR7N 0721737 090D
D'XZTI9 WI9'NA DANN DN 717N MY 9102 D'wAMNA DNWII (DIWI 7¥] 37'ya) D K770 D210
DN D'09' NN I X77 NIYY 6-3 Y TNW? 022100 DANE hiyviay 3-2 0N 09NN NI .0"oI17'n
ANy nuT 0D Ty .w'mp 1.0-0.5 7w ndima nfna 0'oyw NI 091> Y72 DN'YWT DN
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-1NKR NN NIP'7N ,RYUT N NN YXANN 10N .2 YN NITRY TN 7Rw 0ion L (loewii
J'Wmn NIIYRY DANTA AT DNITIRY ‘MY a1 0207 .(10 '72on ni'?n 3) 12 nvan X971 oy LN
qxn 16S rRNA -7 jan1 nmaTtnn poin DNA 17K a1 nimijpaa o771 vy nimaaT oa Ing'2a ,qom
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[9IN2 MIY D' NYIN NIP7Na DM 070172 DN OYIX AT AN NRIYA NIRna (NI
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Odorant Receptor Inhibition by Volatile Organic Compound Unlocks the Possibility
for Non-Toxic Spatial Mosquito Repellency

Amir Dekel and Jonathan Bohbot
Department of Entomology, The Robert H. Smith Faculty of Agriculture, Food and

Environment, The Hebrew University

amir.dekel1@mail.huji.ac.il

Mosquitoes are considered the world's deadliest animals and with little contest, are
the most annoying pests. Most repelling agents, keeping their bites at bay, have a
limited range of action and those with spatial activities are toxic to mosquitoes.
These are some of the reasons a spatial and non-toxic repellent is desirable.

The aim of our study was to identify a natural and non-toxic volatile compound
susceptible to interfere at a distance with the olfactory system of mosquitoes. Using
our knowledge of odorant receptor pharmacology, we have identified an odorant
that blocks and even reverse the conductivity of a mosquito odorant receptor. We
have used the Two-Electrodes Voltage Clamp of Xenopus oocytes expressing this
mosquito odorant receptor to investigate this exciting new compound and its
surprising effects on receptor function.

Our findings suggests that long-range repellency, based on a volatile natural
organic compound, can be achieved provided we can demonstrate its efficacy at the
behavioral level.
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Head louse infestations in children and adults in Israel
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Kosta Y. Mumcuoglu,’ Shir Alfi," Michael Friger,? Esther Aronson® and Chen Stein-Zamir**

'Parasitology Unit, Department of Microbiology and Molecular Genetics, The Kuvin Center
for the Study of Infectious and Tropical Diseases, The Hebrew University-Hadassah
Medical School, Jerusalem; 2Epidemiology and Health Services Evaluation Department,
Faculty of Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva; 3Jerusalem
District Health Office, Ministry of Health, Jerusalem; “The Hebrew University of Jerusalem,
Faculty of Medicine, The Hebrew University and Hadassah Braun School of Public and
Community Medicine, Jerusalem,

kostasm@ekmd.huiji.ac.il

Background: Head louse infestations continue being a public health problem also in
developed countries, children 4-14-years old being the most infested age group. Little
information exists regarding the infestation rate of adults in developed countries.
Objectives: To evaluate the infestation rate of adults from a high socio-economic class in
Israel and to investigate the risks of child:child and child:parent interactions within the family
regarding the mutual infestation with head lice.

Methods: An electronic questionnaire was distributed via Internet to adult women living in
Israel.

Results: Overall, 969 questionnaires were analyzed. With 59.2%, mothers were
significantly more often infested with lice than other adults in the family. Mothers with 3 or
more children were significantly more often infested with lice than those with 1-2 children.
Mothers who professionally have been in contact with children other than theirs
(kindergarten staff, teachers) were significantly more often infested with lice that those who
did professionally not come in contact with other children. In families in which the oldest
child was ever infested at least once with lice, the second, third and fourth child was
significantly more often infested, than children of families, in which the oldest child was
never infested. In 67.4% of the families with children of both sexes, the girls were more
often infested that the boys. In 42.1% of the families with more than one boy, one of the
boys was more often infested that the other brothers, while in 47.6% of the families with
more than one girl, one of the girls was more often infested that the others. In
Spring/Summer and Winter/Spring seasons, children were significantly more often infested
that in Summer/Autumn and Autumn/Winter. Responsibility for treatment was mainly of the
mothers (78%) with 18.8% both parents.

Conclusion: A relatively large percentage of highly educated mothers from a developed
country such as Israel still become infested with head lice during their life-span as adults.
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N0 NITIAY 190N DA ) ,NI'0AIZ'ON NIT'2IRN 70U NINNY .D1IY 120 'KIN NNV DY TTIANNY
D'7IN NNTO |2 X1 NINOWN |2 ,|MN INIXQ D'RPTID |2 D'0VIIAN'0 7w 'POIX Nayn 7y D'T'yn
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DIN "TRIA NNXI'D XD (I 0NN DN ¢ DNI'WS 1y NNNAY NIMIyAYnn NI'van NNx
N771DN NM2'79'10TIVI'R DY NITYA .N'OXZI0 'D'7NN NIAzya 0'7T1a1 071N 17X 0Tin .(hotspots)
nKI hotspots-n N DMXIN D'Y7NNN DX DN X DPMRAL ANAD,DPINN DRNNN 7Y jpnn
N'D NN NI0N .N'0IPIINDL VY9N ,DIAN NN NYYY NN .DNIR DX 07NN 1Y9NN
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(Theridiidae, Araneae) Argyrodinae nnswnn NN D'Y'5Y NOMVI IV NAA YWD "N
v

2327-wa Mo "1, o v 'one G vy 'ene e o
NIAINA ,NM2YN NO'0NIIKD ,0AIR W'Y ININ0IE ARITY 0"nm!
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Levy.tanya7@gmail.com

D'N [11an ,NM71IY QXIS N7V N1 ,0'RWIdYN NZ7nn 7y ninan (Theridiidae) o 1mn nnown
7V N'MNIojPL NENAI 7KW 20N NAXI' NNOWNN .N'RID NIA'WNT NIANINNIT AI71971M 1A ,NIAA
nx¥np NN Argyrodinae nnoSwnin-Nn NINSYN-NN Yawy D'p2inn 0" MImn 17 owa "' T
DINX D'WRdYN 910 N2TA NIY70N DRI It N DIFRNINN U2 D'YDdY NITOINAN
Nd TV INNT NNSwnn-Nnn 0 Aty (Araneophagy) n'wdy 7w nonwol (Kleptoparasitism)
Neospintharus syriacus (O.P. Cambridge, "xawm 1aya inuT onn oMy DN D' DTN
alon 7w o19'u-ar L Argyrodes argyrodes (Walckenaer, 1841)-1 ;%xwna yioan m ,1872)
NDTY NN NTIAYNA 2702 a1 NNT X7 ™81, 1872 miwa Yxw TN Dy Nt WX L Argyrodes
XYW WTNN KXN1 ,NN9WNN-NN 7Y [ITAN N NIMANINN W AXI7IARN1 N1A17'90 IR NaNian
N'YTMN NINS02 7R D TV INNT X7w Rhomphaea aionn 0 1w qona A. argyrodes |'n
Rhomphaea barycephala -1 Rhomphaea longicaudata (O. Pickard -Cambridge, 1872)
NI NN NXI9N 771D 78w 19% D' 7Y DTV yTa payn R XD .(Roberts, 1983)

JITAN AIN'Y NIANINN '1M'OXN NX NINIRAN NIMIYKAY NIRXINY qomna ,I7'yo

70



NIN77NA D'P'TN D'PAN T2 DAIER DIXIN 79 UTN 1T 02| TY

[NU'7 211 NOY 'Y 'Y DNIR LD DT L, NN NIOX
n"va 17w [TV

Osnat226@gmail.com

JNPTID NNX7 DUNNRY DN 79 DTNT/ND'WNN Y DNYSWNA DWIT 1X'A NNXN DNIX D'9'T) DMNin
DN D'YNY D'7INN NN 0'7'WY DNNIN 7Y N7 NrNd 01X NN 0'NNYd 0WIT 02T 0NNy
NNXN 7¢ ¥ 7Y 002NN WYUK (V1-TY)IXIA NIN'DT7 NN NIRIDN N7¥I T72'Y [TV NNaN .0NN 0'NTM
NN 7V 0TI NIv¥nxa owim 0)-Tvn o .(Achillea fragrantissima) ntann AX7DX MaT™MN
[AT 75 qJwn NIMWIN 7V D'R¥NIE DT V- TVN 7 D'7'YON DININN 12 [DIX] NNANN 7Y DMIX'NN
,(Tuta absoluta) nu170ax nuiv ,(Bemisia tabaci) 720 wy NiNd T2 V[TV W M7V 21ITan
AWND .7N2AIN [DIXA NN DN ANIT AT 'WON D XNl nTayn 'Kana [N (Thrips tabaci) oo ni
i NI79I0N NINNNY 012'1'71 0'WINI 1'WONNN D'NTI N7X DN D X¥N1 NINANA 7721 1'WONN
NTAYNA 17X NIRXIN .DNO'D DIV TIYV NNANN NVYN DNPNINI DTN N'NT |12 72V 2W19 Wninn
JIN7PNYT D'T TA1D DAI7PR DN 7W WUTN AT a¥"AN QWTN XN RIN 0X-[TY D NIT'yn nTwAl
NNQTN7? Punna D'7UNn DNNIND 2A7NWA71 NNQTA NIRXINA J10N7 TNy D'710' N7 210N D1Nin

Jn7m
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D'N A2 W19 M X (naipTnn '7n'1) Rhynchophorus ferrugineus  nnitkn 210 naipTn
,[12'MN D' [AX 220 D'INK DY NiMIPNA 1D .Phoenix a1lon 1'n @'y ,0'pT W nwp p'ml |1D'nn
2y '‘wnn oI'x nunnt LP. canariensis Mapn 77T DX TNIfMAL DY DYPT DTNRYN RN 78Y DA
M'WON DIYY 7Y 1R'va NIdNNOoON N1IPTRN 271 [IN'A2 0D TY nin?¥nn .P. dactylifera "1mnn xv
fYnnl .D'T'RIVIZAIRIN NXIAPA D'AVO'O DYY'WONI D'T'RINNM9N NXIAPNA 1P'va ,0'A'D NNAT
NITR'M NIYYAND DNARN 7¢ N2mn 7 7w 217'wa nwian ANIK NVPN NN 'YON Ayv'Ian
[ININ9D 2u191 (N'APTAN M2 Y 'pad |DIXA DA WI9INN) ,'0VY'0 |ININDN 2DINN [I'N'DA NIWILN
D'IN'IN 0'719'0N D2 .VOXR-7'NINI 70NX 7W NANYN IX DI VOYR-7'NIX ,N07IN2 2A71IWnnl Niapnn
M'YON DIYY 7Y IP'va D'002NN D'VIAIN D'7PTA NAIRPTAN NTOIPINR DX 1ATA? Man 7y naiand

22" nrovr'o NNaTN
NUOI7DINN NIX [017 D'7210NN D'WA0 DAMN NYWYNYT 'R ,N722m X'N NIRTNN 7¢ NA17ran nnaTnn
D'NIIN ,NNQTAN DY NIN'DY IZNNN 'YARN ITPANN 7V191 .ANXIN YINQ DA DA'IX D'WIT K71
NIMLS ' Y 7Y DY D'TTANAI Steinernema carpocapsae nTiuNan Jp'YA ,0MAINDINIVIN
719'00 p'va napd nTIvNan .Beauveria bassiana -1 Metarhizium brunneum  nIMAINSIMIVIX
IRIY MIYRIT7 D2 MpNNn .nphn 'YXnRd NIRIdN NIMosSnN 17'R1,0'070INAN DYPTA 'MARN
M. brunneum nmMuoon 7w YR'™NIVIDSN DX INATH NTAvn 101 .Metarhizium spp. 7w orTTAn
7N N2PIN 2 N'MOVON 'A21 NaYN N NRT MIYRIN 70T NAYTE XN NAT 79 nfmivnwn n7'0pa
TIX IN'ATN 'M"US 1'WONA 0'791VN DMWY 1NN 7772 0M101 .O'WRIAN D'7NTH 7RI NI70INN D0'Y¥2N
¢ AI7YY7 Miynwn poIX W' D OT'YYN D'RYNANN NAIPTNA D77TN 7W 017DRN Ny'In 7X'Y1019
NIN'S YAIT NIMVON 7w W' DIY" D7IR DT 2'TN 7Y 271¥Nn NN2TN YN NIMAIMDINIVIX NIMVD
N'N' NIY D ,N0N NN Yund DY OXNINIE V'WINN 7¢ NI7'WON qUn DX JIRNY D'Y72m1io

.NN2TA WNa NIy 7YY
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Inside out: Are gut bacteria involved in whiteflies' plant adaptation?

Santos-Garcia D.", Mestre-Rincon N.!, Zchori-Fein E.?, Morin S."
' The Hebrew University of Jerusalem, Robert H. Smith Faculty, Department of
Entomology. Rehovot, Israel, 2 Department of Entomology, Newe-Ya’ar Research Center,
ARO, Ramat-Yishai, Israel

diego.santos@mail.huiji.ac.il

Polyphagous insects require an ability to overcome different sets of host plant defense
compounds. In general, during host-plant switching, there is a quick response of the insect,
which shows a reduced performance that only rebounds few generations later. Natural
selection (a slow process) seems not be the main force driving this relatively short-term
adaptation. Indeed, phenotypic plasticity and host-gut bacteria interactions are fast
processes that could be involved in the host switching process. Gut-associated bacteria can
help the host by processing the food and/or degrading the plant’'s defense compounds. In
addition, bacteria can acquire new genetic material to deal with new environmental
conditions.

The whitefly Bemisia tabaci, a tiny phloem-feeder, is considered an important polyphagous
pest species. Reported microbiomes of B. tabaci are dominated by bacterial
endosymbionts. However, because insects’ gut microbiota can play a major role in host-
plant adaptation and are mainly acquired from the diet/environment, we hypothesized that
B. tabaci might acquire environmental bacteria that can provide different benefits/costs
related to host adaptation. Accordingly, our goal was to explore the putative role of gut
bacteria in the plant-adaptation process of B. tabaci under field conditions.

We conducted a field-like assay by following the adaptation process of a B. tabaci
population switching from watermelon (suitable host) to pepper (unsuitable) along four
generations. Each generation, we collected samples for gut dissections (cDNA 16S rRNA
amplicons) and performance assays (offspring survival). Amplicons were generated using a
blocking strategy to decrease the endosymbionts’ load and analyzed with USEARH and
phyloseq.

Our results shown that B. tabaci adaptation to pepper took 2-3 generations but also some
microbiome differences between watermelon/pepper populations. Genera significantly
associated with watermelon or pepper diets and with generational time were identified.
These data suggest that gut bacteria might help B. tabaci to adapt to new host plants.
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naT0? novwn Tatianaerhynchites aequatus (Linnaeus) DTN NI NAIPTAN XIAN
vya MR 'Mimd pn? nniia ,(Coleoptera: Curculionoidea) n'nuizTnn NNswn-2y ,NI'wisNn
D'MONdNI 2'ANN N'WUXIL D'W'9IM NAIRTAN M .[ATAITAI NISNA 'yl 0'1'Y2a1 0"1'v1 19
N30 N7'0N MONPY DNARNA 77N .(D'0IN L'MIY-TN 1Y ,NINTSNN 0'01) DIIYA YYD NaNa
D'0VIN .X2N 2ARN TV TIYI VI QRN 7210 DY Y7 791 nxfann ypian 7nt .nTTa nxa
NIV'72 DN 1WW'9I' 0PN TVINAL D'XYYN 7V 2NY7 DIXWI N¥2 N7010 X7 DDA DDA T 7V oDy
2017 NIYXNXA NISNN 'WON2 NAIRTAN DX 12T DN ,DID .1IYA9IW DNITRA D'P7I¥N DYV IR
217100197 D'A'RNN DRI D'YAV DRI D'PPANNY DWAID 17X D'WON .ANMI9N NOIZNA DN
,01DV-NANI DYV D'YXNK 7V 001NN 'NITT PYNN NN97 NIVNA .NISNN 'YOVNA NNISY NITTN
NXNIN WOINQ N3N 'YYAl DRIYA NIDSNN T2 NAIRTRN ¢ ANINNONNI NNYSIN INK 27yn )
.yon? nidwa

DN PTINENARTAN 7W NNYOIN AINK 27VN W1 NISNN 1T NIYANA D'7TaNN 72V N7 ' 1 niow
|2 11D .0'7'Y9 NITNN NAId DAY N9IPNA D'7IN 70172 WIn'y nwyl X7 DDAy D'yuna M9y
D'INRNNA TNX 722 .NI9SNN 'WON7 NIDWA WIINA IKYNIYW DTN NNSWNN 12 'YV ANINdA NPT
7w DI0TD N'0Q RLVIANN PTIN NWY'Y 2T yipnnal o'xvnn nno 100 -> nryiaw? NNk 190X
MO MID'RN PTIN IY'Y 772 NISNN 'WON ,9012 .A¥ D700 DNAY NN Y'Y DA
Q'

NI 71ITA 272 K¥N 9'02 .00IWA NISNN T 7W M9 7112 07720 INXN) X7 NIvn 17002 NIRXIN
NRXN] 72N 'Y "an (AT N7RA) D'TRIMN DA77 ARIYNA (77 22'91 U'N0'NA) DMININAN DT
DTV Y7 DNN2 NDTYA AN IR 2N .10 0ARI TPWN DTV 'Y 7w NNfOA N1IRTRN

D'IT2 O'PN 70172 WIN'WN DR N'N9NY7 [N NAIRTNY? NISNN T NI A2 0'7Tann Jno 7y :nid'o
NIN )2 T 7V DXNXYI DWYIT NIV TRIM7 0PN 70172 Wim'yin DX TpmM7 [N1,]D 1) .0'Y'a0 NINoN
DTN NIYAT] 0'7TaN7 NIA'ON NX PITAY 'KTD 'TNYN 17NN .NN2TH M'WONA 7910nn NVYN 7TIA
NIPTAN NINNSNN NX 712207 D'W¥NXK NND7 WA L0112 .NN2TRNI 110N 1I9'WY D'WXAR NNDYI
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Dwnl N'oX NM™M-DNTA NIy ' X' (Apis florea) Dwarf honeybee - (vxin nw) n'o1 NIAT
2007 miwa .Q'9I'MXITIO TV NAIOXI NP9 DA™ L,V ,'R7 ,0TRN NIYXNAXA ,NNNN NVYWONN
,MUIPA DAY DR DI, NXIDNI TR NIAYINN 190N X ,717 1o ,N2pva MIWKRI? nnoxa
NUWOSNN NAPYN .[VUN2 NXID ,nvAnY ,nT'n' nd7nn ,2006 -2 120 XD w790 N7 NnY D' T'yn
nwl X ,2008-2 nx'wh X1 ,nvan 7R ntoikn .2007-a iRl N7 nnoxal vy
o'nn'wn My o apTal 2008-2 i 'maal DA NNATN WINKTE L,DAYIN NIRITN YW R'Y 190N
NI7NNI DNXK D'7'90 ,NIMPKX 'YAY N2 INXA X7Y  NIP'RIE N'RN DRI 22 -n DNIAT 000N
n"p 6-2 7Y y¥inn a¥pa Iimwn? NIR7En-ayt 7w "R "nyiop"™ nowsnn NIaTh TNN .0NIT

.2TNO NINIA DDA NNIVRA 10" YUNI NIAYIN INYN1 NIWN .NMYY
nIX'MI L' NAXELNTY 71T, 'NNYA NPANRI I NO0IX ,0N D'77X7 TNN NARNIN N'011N NInTN
2N yya N 91y 72y Nyaxim 27NN ,NIR0NAX I'K DNIIATAY I NN NAwin 701 DY 0Y7'N)
D'Y719 D'N NO'1D NyIn 72y Dmnn o'onnl L (NK?'1211) DMNIPI 0DIA0 D'N'Y 7RIV IN NNy
DITRY? N2V LYWONNYT ,NNI1D ,'WNN N'01IN NATH LINTAWAL [N NI'YYY7 D'YXNAK D'OPI DI'R
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