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DNIX NT'N7 KIN KiIn (Evo-Devo) nrminnsnnn nxI7IaRn DINN 7¢ Np'y .niadm nimzigini
.0MI'¥I7IAR D'WN'RI D21200

ANXN ,NNINN9NN NXIZIAR 7NN N2 27 NNIYNYZ D9IT D7 0N NP'7nn TInQl, 000 '{pine
27U N'01ANE NM7IP7MN DNTAND .NIfAI7I9IN NN DM 7Y TR (HAn NIRIN D7R NN
,01TIV072 MIPNN DTN 'NINNSNN 27U 17NN NYNINN WX L,7INN DA 7¢ qian nhaan
2 nrxppoIrRd o'wnnn 1770 0ONnn 7D Nl Nrrol NEXpI0ERE NITpop N7
|2l D'RN YT NNAYN 717002 DAYIN DN INKYIL,NTI9MTA DY) N7'NNY 0112701 D'U9M701N0
.0"NN

NIN902 |'AT YT'A DY 2I7'WA ,0"'0NVIDYI'NIAI DYAIYNA 0'7 (112N NYNNWYN 0T DPZ'ND NNA0NA
wowon My 7w RNA-Seq nimi %y Jnanona .0xaY 07N %W nMawn NINNSNNn 7y
-2 o'wTn (candidate genes) n'Tnyim 0 N'R ,0MTin 0'R722 Oncopeltus fasciatus
DMV 72 NXIAP 722w ,NIIY 72 NiXIAp 4-2 0Na 7¢ Dio'010n Nr 119¥1 .Oncopeltus
7Y NRNYN NIWYXNRA NIRNAIT 8 1I'N 3"NOW NI?d -MINK '¥NI MR '¥N -NITI91 NIXNAIT 2-7 17710
IX N"AI'n NP7 D'ANIY 0"'9'¥90 DA NINT? [N ,NIKNAIT 8 NIXA DN 7w 10'an N
Ny wn% ,'o'x50 MINNONN 7NN DY DYIPNN DY DDA MNK? [N 1T T2 D7
7Y20 DWIT'YW D22 17R1 INKN L, ZINYY MI0j797 022 TPANN? 117N .NNTRIND NINR-MT70 %D
.D"NINNSNN 0'2'70N2 D75 DTSN 72v2 DA DNl ,Metazoa-n 112 NN NNy

1IN7xN D N7 NIMINNSNN/NIFFINYY NINan INKY7 NI017 DA TWOX NTH 7ITan DIMan Ton
IT NZON .02y NINK-NMTEN NN DX DYAIR D'NKR ZINYY NI0POW NTNIDNN DR 71707
(Enrichment analysis) nMwyn NT7x .My NI10P9 7w D2UAIT? '9'¥90 YID'N2 DA NNNIX
YN 7Y NTNIRD NYRRY DNNY 1YYN D2T TR TR D215 ANTIRI0MN T )P Y nyhavn

Ay INR-MTERn
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(Bemisia tabaci) pava wy nntd 7y DrrovONLE'IN NIND NYSWN

72 72,20 M 201 Yo, 'nim e iy
27N ,'K77NN AN 70m RPN noTInY [1DNn?,21aN YN NuonaIxk ,AAzIKIT? ngnnn !
Bl

Lapidot4@gmail.com

.071y21 YR NIRZpnn 7y AN owownn oprmn 1 0 (Bemisia tabaci) pavn wy nnad
N7 NNy N1dwAal (TNR 101097 Yan 1912 IR) TIRN [0 912 77122 |"9XNA MAN 7NN
T IN MIRD DY 0PN 7w 091N N yiT (whitefly Da napn [2%71) 119121 1912 Nk noynn
DYV D'NVYA |27 7NN |2 N'VVONVRZR N'UNY DN AN ‘MYN Yon XY 715 NoIYvn
TINN DIV D'912 7V DNYOWN X ,0'W7N 17X D''OVONVRZX ND'WN NINID .IN2'A02 TAA [YoNna
NID IX TAIDN NIdNA NNd 'S DN NMIYRYNn DY 270° (TIXN DRILVP DN IR NP2AR A0 [12D)
IT NTIAYA 110 YX¥IA ,INI DI0ZN D'99IYAN D'PINN A [N 7200 WY NINYDY [P0 .15'N/Nan
nnpm ;)3 0Y7 NN 7w ARIMNN IX N9IVNN 7Y D"OVONLVRYXR NIND YW NYSWNN N1*N1Y
27U NYINN INR NN IRTIE NNYYN NIYYNRA ARV DITNOEZR MY 2 (Mimal DifnY nim'a
No'WN1 D N7V IXT'HN '010 7U NINYN .0N7I2N D'RINAL,NRIY NINXIYA ,'70WUN NTYA NINdN
"2 DUOdN 7Y Nd'WNI NNM9Y XANN DY91DA MYN [Yun 1avXn L'meun nTY? Nimon
75 ,NINDON 19YUN 7R NUNN NTYUN DNXIY D710 730 D RN LD 1D NN ATNORIRD
19 |07 NTNVPIRN 127 NYIINN N7'NN TV AT NTNVPRIRN 78 NDWNAIN NINON TINK 271
D'NINAY T'YNN N2T NIPT? NIY 2'770 |2 Y2 nTNOR7RA Yyann INKY [yonn NP9t wimn nm
jyona 'TNn%? n'72210n P71 Yand 0'X2 DN DAY D'NOVYNAN D'TTIAN 1798 D'WT 07N 0M'Ion
72U NTO71 ND'WNY NIWATIN DOVONUVRZRN NITYN NINXIY .0"NIYAYA AT 719 (wn? ‘7mun
D'712' D"7NUN NITY D DRI IPNAN D7IX Y202 7001 |91 NIM¥AN 1781 NN NiNdN
D'99IYN D'P'TAN N'R777N NIXIN 7V N1an7 D207 MITT1 7w *730 wnw?i Nanann v v'awun?

oMt
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n'yava IMxion anna Capnodis tenebrionis 79x ooy niroI'NIX v nanal're

2710 1y 2oaka TR LT wor ,22an-moio
771 TN ,NAI7INIVINY NP7NNN? 2K YN NO'ONANIK ,AIKIT? nznnn’

Nadine.magal@gmail.com

Coleoptera: ) n'n1a1an nnownn n'wi9'n 7w ' Kin (Capnodis tenebrionis) 79x or1nop
JAX 2201 2ANPN NITAA 0''W72 N9 'Yy 7W AN D'wpn 0 TAN TNR DX nilnnn (Buprestidae
T2V DA NN NTNAL DYNTD T 7Y R'Wa NN DY NYRn nYaon L7rawna 770 ,)0mn o
YiPa ni70im 0N .0y 0oy 7Y Nion 72y DaIml y'en 170N 0'7'vo 0NN .0Mann
0NN DT DN OV LYV 'WAIYY DATINE Yidpa 0wl 0'7NTD L IYPaw INKY? .YYn 0'017 o
N7 9 wIIYT DTRN NRY MY M 707" WY YV 17R1,032 YV Dan? 0'7ai0n 0oyn 0Nt
win'y 2y "7y 001an N'YID'NN YW NNATRN pwnnl 0'7'Y' 0'YA0 DA'IR 'R 79K 0'TR9RY LTTIA
DY .0"MA7IPNRI D'PYAN D'02'NA ZOIYN 2NN IZNNnY? 1IN AT |'A ,)2'9%7 .N1aTn "'wdna yan
IN WUKYT 710' DT YT .NINNKYT TV 775 D' ' K7 0T ' NroIIx 7w npronan  yTn NRT
I'M2 D'wNINNN DUrRIZIAR 0NN 7Y N1an7 DNN7i NRI7IoNmn Nniojpun NX )NonY
|2 D"VAN D'PNINN DX 11PN NRNNRD D'NIYA 17002 NI'0I7IXN NN |2 D*NIANINN D7 TN
,NMA712 R ,N'70'K 190XIYW D'OID NIYXNAKA 79X O'TIIOF 7w NXIDSNN ANIN2 NNIY NI'OI7IXR
D'IINAN DY DY7RMTINIOM DA AYIZY N9 72210019 ,TI90 LI7nn 7KW i 1o
XY Iwn'wl 019 o0 NN L,16S — 1 COlI, ITS2 ,niroI72ix 2 NRIWN? 07111 0'VIA D'INO0
NIXIAP YAIX 7V ¥y1a¥n NIRXINN NINY .DIFOI7IIND |2 N'0IAN N2 DX AN NNLNA '0IAI7'D YV
™In' nroIdIX Lo’ nmaia-R' N9k 2wnl N’ YRaw ninma (clades) nirroa
N0 'NMA7- R NIr0ITIIR 17'RI L NMIRAYTD NTOITIIXT NI NaNpn N1t 'N9INR 2wnl
NIXAPN |2 172pNNY DYITAN DTU01AN DYNONN LDIY DTN DKW DTOIPDINNN NIFINY
102 .N'01A NI'NAN DTN DT TRA D'PINTN D' NN IX DIIY D'2'A2 12T DX N78UN DR D'72un
DIZNN X ,DIY D' NIAXYNAD IWAID NAIT '01 7NN NINNN NIFOITIR D'AYIoN D' N

.Y 7712 1702 D'"1'N-qIN 07NN DN D'N'IoN NI'YIS'N ' D D'RIN MINNX7 NoNI9Y
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Rhipicephalus sanguineus a'7sn nir¥ap 79 nfaxmiopin n7d'n

xwn Rhipicephalus turanicus -1

17a1'xnm .+ ooy
NIPATA NI7NN N7 1R ™I ,NN717m np'oaal n2zirangm? np'nnn ,nai710'mst nT'n'n
D'™7YIN'2 NMAYN NL'0NANIND L,NNI9T? 0"nr  NI'vNuI

kostasm@ekmd.huji.ac.il

Sxwna N nindwn nirapn [0 Rhipicephalus turanicus-1 Rhipicephalus sanguineus
TINT NNIY? .NYA DNIT Y DNY'MIE MWD 75 qwna NiTwo [0 N1*Tan 7¢ D'nnn DNITKA
INIX 7Y RI¥NY N1 DAY 2a0 19NN A%WA 9N NN DAY NP DN DNITKA
178 D'1MY7 .01V D'RPTAID NWITYUN DT D'¥¥IN DN DNINNSNN 170N2W) ,0'AN Y DX ‘KT
,LIN'TU0-0110 [DIXA KAN NINNONNN 27W71 'IRMAIX-0110 [9IX2 X2N TIT? D¥AIMD 1'ayn7 N7
NI¥AR NIZAI0N NITR INIXA DT NX'¥N (AT . TNR A7NNn 01N NP ayn? n'7aion on LD nd
DN 17X DN .[ONNAN 7W DTN WTAN T 1MW TNX 019N DAANDN NN 1AVN7 "N INIKN
NN2YINN N7NNN K'Y NI 0 0NN DNTRY DN XInw Rickettsia conorii Yw oMo
D'IN'0 D'Y'SIN |3 OX .'UNIVDN'O-N [DINA MM IT NNTP 775 )1 T2 7KW NI D NIvap "y
N, NvxaEn No'Wwl NR? o 6-105 yrorrw (ort7y 39° Sun) nin i 975 0T DN DY
N9 7 y'oIn? 17'NN' ,0IN2 27U INKY YR TV DA .DNMY NYZINE URY ARD DN
WY 24 ima mbyr qian 7% 10wesn' Jwnnavy ,n7nn% DMU9IRN DMNdN DUTIE D7D
NNTPN 270 YW NPT XA DM DR NPT L NIRRT M0 7wD Niajpya nigina oy
NNaYN N7 W IR NP 1T W7 D PN DiM7Igin ey o7 .a7inn 9w mimY X1an'? nvi'y
Rickettsia massiliae, Anaplasma phagocytophilum, Anaplasma bovis, :12> nuane 7w
Anaplasma platys, Ehrlichia canis, Candidatus Midichloria mitochondrii, Candidatus

.Babesia canis vogeli Rickettsia barbariae,
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(Tephritomyia) N9 2100 7@ N'VAAI?'S AT - DTIOWPI DT 7Y

22TI9 IMNL[MYIT Y01 ,0'7101n NATYIR
21X 7N ,2'aK 7N NO'0NAIIR L, NAITIRIT? NE'7nnn

absinthii@gmail.com

N> TV oIt I'n 12 R (Tephritidae) nanrmon nnowna a0 xin (Tephritomyia) naTioy
Echinops — n2119'7 '1'n w2 nnonni Ssxwm oa vim T, lauta ;2102 TnX ' .0 Ny
1M 1N .NIN9021 D'R{PTAID O'NAY INIT 1137 TN 'an NIl E. viscosus-1 sphaerocephalus
ANAN MNVA UPAINTON VITRNN DWIT' D'I'A DWIZYIL 'D9NUNOKRN TR D'YIT NITIOYN
DINK DRI07 1MW 1IN DRI L,D'YUTN D' RN 7710 ,2100 21070 DX INQ7 AN 'Ndin
DY91 NINNSNN NIT KNI D'WTNI D'D90N D'RPTAID TIY'A AN N90I NIUN .ANSWNI
D'wUTN DM 14 11772 DTN 2100 YW NIRRT NRA7IDNM T VX NN NIYRIN
LRI AT7IRD DT Y 7Y N NAYRE 910 AT [ NIfAI9NmM Nndn ' 7y ynY
2 Dpnnn 772 19N X7 L,(AATS-1 16S ,COI) n''yial DU7RITAINDIVM DA NYITY N7'DW
IX D'TI9] 0'1'ND DVIA7IN D1'AN 7 TAYNN 7 NN NN7YAY NTA ,NRI7I9mM 0iv 0'n
N'0AI7'D ANPN ,AI0 20D NITIDY A0 AN NN7IR7INN AT7IRD .'MN INIK )N NIXIAPD
NN T 2w oA ndnnmw mpon L (Trupanea) nanTir (Acanthiophilus) yip2T praio?
D'RPTID 7w 172 7710 ,0'n 12 12y 19081 DRFTIS D'NNY 237 DN .0AI0N 7w NfAI71I9Nmn
D'RPTAD 72V DN 7D UKD ,0M 22 NYd 771D A100 NN ARXIND .0WIT 017 0'YTN
DWIT TI9'Pn ' Nl nxn L(Echinops) [TI9'p alonn DA il X DNNSNn DWIT
NN D PN TYD N7RUN NIRWI L'DINVNOKRN TR DY1¥n DN 16%-2 711 'opIx79n ITRn
NNIYWN .0'RPTI9D DN7 D'YNYNN D'NNXD '1'N2 N'ON' 1Y MITRA KPIIT D'RYN1 NITIDRN '
a¥N7 ARIYNA D'RPTIIOD DITION 7V D'INNNA NIND NITI9EN 17 I'N '9NVNOKRN TR D XN

.NPMI9X] AWAYYT N7¥N a100 271 ,'0PIR79N ITRA
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WYy Nn"d ¥ DM 03790177 YW NMIVD™M701NVN NAIANY NI'KFTIDA1N |2 WD

RNAseq nitT'7xn n"i'7'a :0'Rj7mnio "'y paon

niox ,Ester Feldmesser?, Diego Santos Garcia®, Susan Seal®, John Colvin® ,'mm 'w
o'm
,0mMi7 0'nN'w? Ap7nnn? ,nMavn N0'oN2IND NINYZNY NUYIEoN ,N'AI7INILIKY nnnn’
NIAINY ,YTY nx' jinn
3Natural Resources Institute, University of Greenwich, UK

shai.morin@mail.huji.ac.il

.011Y 01 28 nineY 7'onn 0'ueME D' 037913 Nawm (Bemisia tabaci) pavn wy nnad
NTI9N7 YION PV TR 1221 YXIN DD TYE N2 'R 2NN DA'AN (I DNXIrY? ninron
X 10n7 710' 1R AT TR am D 0 N2 nxT oy L(Allopatric speciation) nnuoiTx
A0 NTIAY .NPMI9X NI N'OX NIT-DNT 12D TNX '97AINA ANIN2 DAY DM 7 DNIRYN'D
D'X{PTID DINN 7200 WY NN 99 DDIY DMY D Nzon? NRAN ,NTAyNd NNYYIY NINS0
NITI9'N7 DMA? 70'0 'RPTAD 17N ,901 DN (1210 W mirp v Tyn? 7o' 12T ,niw

.(Sympatric or ecological speciation) nosn'o
DNIN 7Y N'¥?'90'PI0-NT 1707 D' TTIEnn 023 300-n NP YW NIP'WON DAT NIYIN LIT NTIAYa
MED, MEAM1, Asia II-1, SSA1, Uganda :7avun wy Nn1d 7¢ DM NY'Y |2 0'NNX2 0Y7'W0
"D'wp" D'RPTADd DAWN) DN AYIPY WX LDRpPTIS DNy nyar v and New World
N71D' NRIYND 7R D'RPTID 7Y DIYD DN YW DImMwn N7 AN Pl L,wimy
-27 NI MTANN NNKX NIXIAP 'MY7 D0 DX 7707 [N1 D K¥N1 DRIYD D'NNRYD 7V NIMyhan
Nyl ,72apna L(Oligophagous) n'xjpmi9-21 ninod namamn nnxi (Polyphagous) nixpmie
D'TTIPAN DN 7w Mvan oaT D ,Logistic Regression and Hierarchical Clustering nir7axa
N1'NAN NT7 DT DANP DIRY NINAY7 DARD™MION D'I'AN |2 NI DAIT DYR'907I0-NT 117N
D'NA¥] WIN'UN N7 D 7V T'WR7 WY DT X¥NN .Y Y 1197 1191 D Wil n'uni'e
,0MINNY D70 NIYANNA NIZOIVN NIMNTIA NIMIRNY (1N 'AN 7¢ N'ANNA NN AN
-27) NINNNN 101N 7Y DfaxNl X D'RPTID NIV 7Y NINANN 7Y DAXA |2 12YNY )3 7V Niyaxn
D'2'N D N¥N) ,90N] .0'WUTN D' 7Y DN NRYANNA TN ARNIZIAR DD NI (NIPRPTID
Constitutive ) n'Tmn  D'RVANNN ANP'O'OZIO-NT 111N IP'YA D'YANWN  DRARD'17I9
xxn .(Plastic expression) n"v0%9 01112102 D'WANWN DA9Y7IK DAY TIVa (expression
D'21'NN N'2NY QRIYAN AYR'9'oRIL-NT 1IN 7w "D TaR" 7aun Wy nntda ot ' DA
P450 monooxygenases and UDP- 2aion D7 DTTIgnn DA Qpva 7onn

.glucosyltransferases
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D'0721'TIR172 77017 oN'715'"7 D27 7Y DY 0PN 7Y RINNNAN NN 1 YD

,'no'm maox
Daniel G. Vass&o?, Simon Springer?, Michael Reichelt?, Susan Seal®, John Colvin®
Jonathan Gershenzon?, Shai Morin*
,INAVN NU'0NAIIND NINZPNY NOZIFON ,NAI7MIIKY np'7Nnn’
2Max Planck Institute for Chemical Ecology, Jena, Germany
SUniversity of Greenwich, Kent, UK

osnat226 @gmail.com

D'7ON 7¥ DAIYAYIL DAI'RY? NN NIDN NN NARXD T 7Y DMIXmn NN nin 07 n7nan
DNIYR NN¥N 7 0'7'wIN DNIND TA1 INN'D N7X D'7INY NN 112210 .(DNIra0N) 0Minny
D'NNON (D'NNX 7w D¥NI¥N 190N 7Y DU'NN) D'NANN DN ,2ANY 7NN 7w ninnnnn nnY
D'WIT DUISY DTN DNMARNY 0'%'WA DN Dy TTNNNY DR yron WX 7'y' naan 11210
1A oy TTINNN? DNY DWOXRA WK N1AN 110211 D'NNO9N D'RPTIS-11 0PN ,0nniv? .pnY
AWPEN DX AN7 NN0NA NN 73 Y n'on' 2N NI 795 0T R ,0'7'w) 0nin v am
NO'W MNIXXIN NINID 1A [9IXKN DX N2 ,0N7¢ NN 212117 DN 79 ninpDnn Do |1
q90n! (D2'7¥nn NNownn n'nnx 72y nnnnn ') Aleyrode proletella :whiteflies -n nxiapn
NN Mnin) DoTIRIZAa Dy NITTRNN (DUXPTA9-2Y Dm) Bemisia tabaci 7w nam
7V UIn'y nwyl 12 1227 DY 7 NiMdn NINANNN DN 22 YR DY D Ry (DN

.0'071'IRI72 1017 Nn
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NIXPN PARn 79 2pR Ir'eox

0"'X7N D'NLYA 12 NIAT NIT'YD NN NIYAIEZDY NIRDN

0179 |IYTA L7 TIn Fu
N"M2YN NV'0NANIIND ,N2N0I |ITA NIRZPNT NV7IPON ,NA7MIVIXKYG NP7

Yael.mandelik@mail.huji.ac.il

nw" 79071 DUX?7N D717 NPARNYT 'MIYNWN [9IXA DNNY7 0713' ;)02 NIAT TNIMAL A PRANN
'7'"ANN NINT 7Y VIT VYN ,0%7IX .D'INON D'P'aNN NI7'WO1 NMIKNS N1 7w 0NN "jInva
D"I9XN NPARNN 'MNY 7 12WN7 2I'N DT YT .DNIX NIYOXRNN NRIDNN 791,070 NIK7ZNN
NN 11NTAN T APNN2 .02 'P'aNN] AN K770 7wnn NINYI NRIY 12 'P'aRn Dinan Ty
NN .DNIX NITORAN NIATIPRN NNDINN DX DYX7PN D'N0YA D'0I'AITY 120 AT NINT
(D'n'oaXR NIYENI NAN NITY ,DTPY 'Yon) NIRIZIER-NAR DDA witwa 00T v DT 99
-'¥N/D"yaon 0'NVYAI ,NTYN/YONN 72021 71I¥2 DNIAT 1021 NDIYN 752 .ATINY N79W It
-'¥n/D"yavn D'NOYN ' IR NN12 ,90M  .(hNTn) o'won/niTy 20-35-2 0'Imon n''wav
INMATY DT 1M 7 .nTw/yon 75 ™mnn non 50-2500 7w prorTa o'malynnl 0Dtyao
‘PN DT NIMN2aN 912 7T - AIN'WNE 7T N NivTvn? DNIYEn NN '9-%Y 11Y9IR
'¥N/'Wa0N NOWN NNIY7? 'K77NN NOYWA NMIvnwn Nl AN DNIATR ' YL YO AINNI
nNNY7 L7 .Namn AT NN RPN NOWN D197 'R7PNN NLWN 1Y Y TIiva L'Wao
NLUYY 0121 NN2aNN NN |V 77N 71 ,NNIAR DIAT NNAN 1KY D'X7PNN D'NVYY NI>'NoaY
1PN DTN AP 1WOWIN DNIATN 7Y 2ITAN N NIDTYN .0MITAN N9 DX Pl 'R7pnn
AIN'Y NT72.0°'00 7 NIFMNANN DTN RWA 1WOYIN 071N 119 0NN NNTTNY Tiva
.0"7IT'aN 'N192 DNIAN NN 2V [ 2ITAN N NIDTYN 7Y [N 1IW'DWN |3 DA 9ian 7Tial ITan
7va ' DwuR/NITYUN ™% 2120n nnvn 250-2500 7w Do WAL '¥N/'Waun NLYN Y'Y
D'"NIYNYN 07720 DMUPY K¥N1 ,0I12'07 K77NN NUWA DNIATN 1M WIY 7V Darn nyswn
D'71T'2 'N1D NNPANI DYR7PN D'NOVYY? NI012] TWK 12 NIAT 7 NIAIZI9IMI NIMIANINN NRIdNA
12100 NUWN | IVIPRN NIX D'XIN X7 D7IR N'R7PN-NARD 12201 D'NYPY DM NNIY'? 0UR77n
yro 713' NIPR7PN NI2202 N2 NIAT NNAN W A7IpRD 'oNon oK L, Ph UKNn nuwY
DIYY R¥N1 TIY (NPARNN NI7'Y DY 7177w2) NIX7PNY 1790 7R NNANY DPaRN 'MNY DDl
12'7D DNIEN DX IARN pwnn LY ,'K77NN VWA DNIAT NIZ'YO Yalpn 1IN DAN DN 10
TINI NIR7PNN 2NN (120 R NI7YN7 19X DYR770N D'NOYWN N2 377 0'901 DIM7 TWORNI

.OXNN] DO'PoIoNN NPaRNN 'NNY
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:NI71TA NITDN - nnoy ni'n

2"ami 'n YN nMTERD 27752 natal '7oxnY% 0PN 2y miInn-ain ynnn

AMIRY 7R T Aaz-00r w8 % aaT o1 4 ma veix o Ty L2 Tronn oy praa-Ra
6 .5roNn-9mMINY
,72m 2170 [anni N'ya N7 nTavnn? N n nmapkn 07700 ,nn v ainn'
,N2'200 W7 AINN® !N 9N pTERn AYnn L imn w7 ainnt jmp ¢y manonn (pnnd
N 7N 'RTERD 07700 71000 029797 ann’ L iox 9"inf 'n 70 nnTRn nY7onn

itsicm@gmail.com

DTXY ITA NNIZN INKR WI9'NY7 APNn NNSNN D71yn 722 ,]'v7 NR1IN TNy 1IoNn 7 Mankn 7m
1Y T 27N IEnd D 0oaXA Nava vl oan (Feed) orn va marn? Ik (Food)
nN2I 0N ¥ NITA7 D'PINAI 07X DN NMYNNN NINNSNN NIXIXA NI7ITA NI'0IIX
|1PM1Al N 9N AMTERN N77002 It Tl NN YT DRAINNN DARIN NXAP 2vnn 071y2 DA
,IM'9 NANPN NN LKW MINN 21 7N 7'nnn? ' 2014 niwa nnaRnn 7"am 7'an
INX' ITD NTIAYNN .0M720Nn DINKR D779 DNINE DRIA7N XY WAT DNIT TPy
7'V ,NON'RA NIKV'ONAIINI 17NN 11DN DY D'MIX71 D71V 'OIN'Y INNONNI D'IOND 190N
AINNI N20N 'WTA DAIND 7W 7300 |1 DN NXIARY? 1901NN DA INKY? .N9I¥I NN LM T
,0TX 127 ITNd (M2TAN N2IX) DRANE WATY MAT 2V apnnn qunn? 27702 71na n'%'7%
D'¥PN NTYA ,0"N "72V27 NITD nin Xt NRpn n71091 710007 (BSF) Ainwn 7vnin
X' niTrtoxn? NN oY TN 1950 NIMDI NIRRT Twnn 7Y 'URIN (yTann 17apnny
D'INN 7Y 71T 'RINI DA77 DNIYEN NIFI0A 0 T AR N7R DNPNn 7Y Dirminn 100
DYL) NY'NI "AI71100 TIA'Y %P NR770 171092 719'0 ,0NINK DAINE DRIA7N XY DY D'2'0NN
QW NM'D IX UTN 'K77N 9V Nnpn? 0775700 DRIman T2y ,Npnn INK? 0NN 7w (NNl
DT *7TAN7 7¥9NNY DI TNyaY PN'Y 0T 71T 9y 7wn? (0'o0n D'WTN 0Y'oR7 DY
NIN RPUT [ITA 2INd DNIATH 7 72Iman NN L a7n/Awa 1ixt? 0niaT o yTanl waT ey
22 DI2'07 .D'NN9 NPANI §IX 11D, 91X 7X¥17 072100 K7 DTXR "2V [ITA NIT¥IN DNATIY
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Conservation biology for insects in Israel — a plea for interdisciplinary approaches

Thorsten Assmann
Institute for Ecology, Leuphana University Liineburg, Scharnhorststr. 1, D-21332 Liineburg,
Germany
assmann@uni.leuphana.de

As decomposers, herbivores and predators, insects — the probably richest taxon in terms of
species — are involved in most trophic interactions of terrestrial ecosystems. Moreover, insects
can be ecosystem engineers and can have key functions in many habitats. And even some rare
species can play a crucial role in the functioning of ecosystems and offer numerous ecosystem
services. The maintenance of insects and their diversity is a crucial part of the maintenance of
nearly all terrestrial ecosystems. This is also true for Israel with its large variety of climate and
habitats as well as numerous endemic taxa.

The importance of insects is the reason why an increasing part of conservation biology in most
western states deals with insects. Examples from the US and Europe and related challenging
problems from Israel are used to stimulate a discussion how insect conservation biology can
develop. Interdisciplinary approaches including taxonomy, faunistics, ecology and co-operation

with citizen scientists seem to be the most promising activities.
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Characterization of the microbial symbiotic complex associated with soft scale

insects (Hemiptera: Sternorrhyncha: Coccidae)

*Priscila Gomez-Polo, 2Assaf Malik, 3Lilach lasur-Kruh, 2David Morgenstern, “Yair Ben Dov,
4Eduard Belausov, “Neta Mozes, “Einat Zchori-Fein, ‘Elad Chiel
tUniversity of Haifa-Oranim, Tivon, Israel, 2University of Haifa, Israel, *Ort Braude College,
Israel, “Agricultural Research Organization, Israel

gomezpolopriscila@gmail.com

Microbial symbionts play a major role in the ecology and evolution of their eukaryote hosts.
Insects of the suborder Sternorrhyncha (order Hemiptera) are plant-sap feeders, where each
family studied was found to be obligately associated with a specific bacterial endosymbiont that
produces essential nutrients lacking in the diet. The only major sternorrhynchan family in which
obligate symbionts have not been identified is Coccidae, commonly known as soft scale insects.
Therefore, we studied the microbial fauna associated with this family using high throughput
sequencing in seven coccid species, and found that the microbiome of Coccidae is dominated by
fungi rather than bacteria, of which the most prevalent fungus was an Ophiocordyceps sp. (a
lineage widely known as entomopathogenic). No specific bacterium was prevalent in all the
tested species. Using specific primers, we found that all individuals of all the tested species carry
Ophiocordyceps. Microscopic observations show that Ophiocordyceps is distributed extra-
cellularly in the nymphal body and is vertically transmitted via the eggs. Taken together, the
results suggest that Ophiocordyceps is an obligate symbiont of Coccidae, which represents a
major evolutionary shift from bacteria to fungi in the Sternorrhyncha, and a beautiful example of

fungal evolutionary life-style switch.
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Clock-controlled gene expression profiling of natural circadian plasticity in a social

bee

Jacob G. Holland, Guy Bloch
Dept. of Ecology, Evolution and Behavior, Silberman Institute of Life Sciences, Hebrew
University of Jerusalem

jacob.holland@mail.huji.ac.il

The vast majority of organisms are dependent on circadian (daily) clocks, in which cyclical
expression patterns of highly conserved '‘clock genes' drive adaptive biological changes
throughout the day. The highly social insects, such as bumblebees and honeybees, provide a
fascinating case in which the regulation of circadian behavior appears to be highly plastic.
Specifically, despite a high genetic relatedness, individuals within colonies of these insects
naturally vary greatly in the strength of their circadian rhythms, both in behavior and in the
expression of key clock genes. Given the importance of circadian regulation of physiological
processes in maintaining animal health, we are using this system to understand how some bees
can naturally show prolonged periods of around-the- clock activity without apparent ill-effects.
We have shown in a previous microarray study that, in honeybees, workers in two different
colony roles (‘nurses’ and ‘foragers”) exhibit different patterns of brain circadian gene expression
in accordance with their circadian phenotype. Currently, we are using RNAseq to determine
whether these similar patterns occur in the brains of nurses and foragers of the bumble bee
Bombus terrestris. Furthermore, by supplying or not supplying brood, we were able to also
produce individuals with these two circadian phenotypes in isolated conditions outside of the
nest. By sampling individuals from these four categories at different points around the clock, we
will reveal clock-controlled genes in the brains of these bees. By comparing between individuals
with strong vs. weak circadian phenotypes, we will be able to understand which genes and
pathways are clock controlled even in around-the-clock active bees. Identifying these pathways
will drive to the heart of circadian biology, by showing the functions for which circadian
regulation is most essential, especially when comparing with honeybee data to reveal the extent
of similarity in these processes across species.
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Inconsistencies of the waggle dance: How do recruits react to a lying dancer?

Karmi L. Oxman?, Ofer Feinerman?, Sharoni Shafir*
1B. Triwaks Bee Research Center, Department of Entomology, Robert H. Smith Faculty of
Agriculture, Food and Environment, Rehovot 76100, The Hebrew University of Jerusalem
2Department of Physics of Complex Systems, Weizmann Institute of Science

karmi.oxman@gmail.com

This study investigates the ability of honey bee (Apis mellifera) recruits to assess the reliability of
individual dancing bees under circumstances of falsely advertised information. Bees in an
observation hive were uniquely marked and trained to two locations. During the learning stage of
each field experiment, a food source was located at one of the two trained locations, and one of
three personalities was imposed upon a focal bee. The “Liar” personality trials caused the focal
bee to repeatedly advertise a food source that was available only to her. During the “Non-Liar”
personality trials every recruit that arrived at the source advertised by the focal bee was caught for
the remainder of the experiment to eliminate feedback mechanisms. The “Honest” personality
trials created a control similar to natural foraging in which all recruits that arrived at the food
source received what was advertised and were allowed to return to the hive. The focal bee was
allowed to dance for the food source, then manually moved to the second location for the test
stage in which the effects of the imposed personality on recruiting behavior were tested. The focal
bee was allowed to dance for the test stage food source, while all recruits that arrived at the food
source were caught for the remainder of the experiment. Behavior on the dance floor and entrance
of the hive was video monitored. Number of dance circuits, dance duration, trophallaxis duration,
and number of dance followers were collected from the video data in order to measure the
recruiting effort of the focal bee and compare across the three personalities. Behavior of recruits
was assessed by number of circuits of the focal bee’s dances they followed, probability of leaving
the hive after following the focal bee’s dance, and probability of arriving at the advertised food
source. Only preliminary results are available. Several occurrences of aggressive behavior
towards the focal bee were observed. Differences in behavior of the dancers and recruits across
personalities would suggest that honey bees have a mechanism which can eliminate a signal that
comes from an individual who provides consistently inaccurate information about a food source.
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Using Portiera to solve the whiteflies balagan

Santos-Garcia D.!, Mestre-Rincon N.%, Netanel N. 2, Ouvrard D.3, Zchori-Fein E.2, Morin S.!
!Department of entomology, Robert H. Smith Faculty, Rehovot, The Hebrew University of
Jerusalem, Israel, 2Department of Entomology, Newe-Ya’ar Research Center, ARO, Ramat-
Yishai, Israel, ®Department of Life Sciences, Natural History Museum, Cromwell Road, London
SW75BD, UK
diego.santos@mail.huji.ac.il

Whiteflies (Hemiptera: Sternorrhyncha: Aleyrodidae) are tiny insects that feed on plant phloem, a
very unbalanced diet scarce in nitrogenous compounds but rich in sugars. As many other phloem-
feeding insects, they have established an obligatory symbiotic relationship with a bacteria named
Candidatus Portiera aleyrodidarum. Portiera is physically isolated in specialized insect cells, or
bacteriocytes, and supplies its whitefly host with the essential amino acids and carotenoids not
present in the phloem.

Portiera has been vertically transmitted for more than 160 MYA since the divergence of
whiteflies from their putative Psyllinea ancestor (subfamily Bernaeinae from Late Jurassic). As a
result of its vertical transmission and its isolation, Portiera has suffered an extreme genome
reduction and has lost its informational independence. In plain terms, Portiera is almost an
organelle. In addition, Portiera has maintained a stable genome architecture for more than 130
MYA, with the exception of the Portiera from Bemisia tabaci lineage which has suffered genome
rearrangements. Interestingly, this genomic instability seems an effect of the dnaQ (DNApol Il
proofreading subunit) loss.

The two main objectives of this project are summarized below:

1) Reconstruction of the whiteflies evolutionary history: taking advantage of the long co-
evolution between Portiera and whiteflies, we established a phylogenetic framework using five
Portiera genes (16S and 23S rRNA, groEL, dnaK and rpoD) widely used in bacterial research.
This allows us to infer the Portiera/whiteflies phylogenetic relationships and their time of
divergence from the molecular data generated.

I1) Trace the origin of the genomic instability: using available Portiera genomes we designed
primers that target the dnaQ gene and some of the genomic rearrangements present in Portiera
from B. tabaci. Tracking the presence of the dnaQ and the rearrangements across the
phylogenetic tree generated, we will detect when the genome rearrangements started but, more
important, if the loss of dnaQ is the cause of them.

We notice that Portiera genes outperform clearly the mitochondrial cytochrome oxidase subunit |
(mtCOI) gene used so far in whiteflies. While mtCOIl universal primers had performance
problems in several whiteflies species, Portiera genes gave amplification in all the species tested.
Also, we were able to amplify Portiera genes from dried nymphs on ‘exsiccate’ collection
(Natural History Museum, London) using a non-destructive method. Finally, this approach can be
used even in wasp-parasitized nymphs without further cloning, something impossible with the
mtCOl.

In summary, we present here a robust intrafamily phylogenetic framework for helping whiteflies
evolutionary research but also, to study the genomic architecture evolution in Portiera.
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The castor bean (Ricinus communis L., Euphorbiacea) is originally native to north-eastern Africa
and the Middle East. It escaped cultivation and became naturalized as a weed almost everywhere
in the world featuring a tropical or subtropical climate. The castor bean grows wild on rocky
hillsides and fallow fields, along roadsides and at the edges of cultivated lands. In Israel the plant
is distributed in the Galilee, the Upper Jordan valley, Northern valleys, Samarian mountains,
Judean mountains, Judean desert and Dead Sea valley, the Coastal Plain, Northern Negev, and
Arava.

The plant grows all year round, and even during the hottest periods, young shoots and
inflorescences frequently appear. This allows many insects to survive in periods of the absence in
nature of other host plants or their seasonal unsuitability for nutrition. In a study of the insect
complex found on the castor bean in the central part of Israel in 1999-2002 (collection thrips
only) and 2013-2016 eight species were found of invasive polyphagous pests of cultural plants.
THYSANOPTERA, Thripidae: Thrips tabaci Lindeman introduction probably of long standing
(Bytinsky-Salz, 1966); Frankliniella occidentalis Pergande was first recorded in Israel in 1987
(Argaman et al., 1989); Scirtothrips dorsalis Hood was first recorded in Israel in 1999 (EPPO,
2003); S. mangiferae Priesner was first recorded in Israel in 1975 (Swirski et al., 2002).
HOMOPTERA, Aleyrodidae: Bemisia tabaci (Gennadius) (complex sibling-species) introduction
probably of long standing (Bytinsky-Salz, 1966). COLEOPTERA, Scolytidae: Euwallacea
fornicates Eichhoff was first recorded in Israel in 2009 (Mendel et al., 2012). LEPIDOPTERA.
Tortricidae: Thaumatotibia (=Cryptophlebia) leucotreta (Meyrick) was first recorded in Israel in
1984 (Hamburger et al., 2000). DIPTERA, Agromyzidae: Liriomyza trifolii was first recorded in
Israel in 1978 (Yathom et al., 1983).
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