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Mouratov, Dr. Nosir Shukurov, Moshe Natan
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Plant eR Genes That Encode Photorespiratory Enzymes Confer Resistance against Disease

Dvir Taler, Marjana Galperin, Ido Benjamin, Yigal Cohen, and David Kenigsbuch'? Faculty of Life Sciences, Bar-llan University, Ramat-Gan, Israel

Sv 0mon X The Plant Cell >napyn nyn 2n51 0019
NPNY2 NNOIONN ,2004 AN .NNNN OYTHI D37 DIPIN
NP3 5NIP /9999 ,avinp M7 977 YV Dnmay YN
0 AT PNNN OIDROM P95 NI 17T
NIOYN TNY — NADN NVYIND NOT O IINNDN . 129233 1Y)
197N NN NMAN NIIYNN NN I PNTY N2

DN MYNN 29N DNMNNN DXNNY DMYNNNI OIVNNN
PROYN Y9321 , Y9550 OMIYVN Y92 NVIIN IPNHN TPINI
y3 Y ‘ovi0 TATINP TIT 7T ,DMY DNX NY P THIRNN MIDNN PYNIN NIYL 190
D) 9901 WVNY PINKD NWYL ORPTINN NNXM PN
DIV ANN MONN OOINNS MTHY ONNKY ONIPHN
SV TN MIINA DONNVNRN NVINT MNIATNY D TIPN
950 HW NTIAYN .9PMNT NN MMN NI PHNINDY P3N
120N OOINY NPNT TTIPHNN MTNYI P NovN PIam
9DIN M9Y IPNNT YR .NINIIDITV IPNNX — HNIPYY
DY INPNHN PADN IPT DI NWN ITNOM 1N IRY : ONY
.9NNS WY N HY DY KDY, TIMIVIY Ty o DY
DY NNY NIWA NIV DY G¥INN PON NI NP PNISNN
We MATAST PENAITY pasha naNsp D TTIPNN DM MY VYO PN INNIAPY IAOP NT
NIV NN NIRY 12NN NN PV 8D
PN .DIDOPINIT ORNN PIIN PYHYI HY NINDD MYNINN
Y ORNY DDON PYN [, MNPIDI-IVIDN PHNINI GRNYN M
PR DITRY DINNY NN 3 DXVDI) 139NN ,NINPDIVIAN
N2NN . INITONIVAIPHNR DY NP N2 MDY 1DON
NPAD MWL MTNY DNIPN IR NYN DTN ¥ NNINN
TAN D JTMNY ,PMYOD W NN — MOV NOTIN T Y
1¥HN A .PVITND THRYY DOP-NLNID TN ,DXVNWHN DIINN
T92W 191 — NONN NY2 NNXN DY NN MHNINI DXANNYN
MTNYY PNPADI-IDIdN JDON SV NIN P2 WPD IV

. .NoNN5 NHNSN
va9I0-599 299

ek

BU21/3

NN N9y NnY L, mwoa patn BU21/3 ywon non noy

ANIDITVIHN DIIND YW M) 107 1300 (T1 #133) »mo0
Ay onn

MR NIXK

YT YY AN LINTY?I Y 9907 SHIIN DY WIN T9D IRD K¥D YN D3 KW HY

PDI2397 238 79999 NNINA ONNVPYT-IN NN PIND 2998 2509 977
DN 299 NNNN DMNN YV STINM 19 DINXNPY 1SN YONIY YW OIND MINNY
,D0MA DIV PINY |27 ¥ 0290 ANNN INDIXY NN NMIND 19D NN
17PN TIN NI NVIVA NYI 2IND 9901 .)N1DPNN DO NI DY MIND IPND DY
N3N SY MNIPRN NMIYY OHTD X12N2 NN 90N SYTHN MO YINY DY
PN NN YW VN NNON VY TYNNL D YaVY SY INIPIM NONN O
DXNNN NI H9ID NFDIN .INRIYY YNNI NIMNHN NPIINY NPPIV NPT MINN
OXNNNNN OYPNIONDY DMIPINT TYPN 90N .MXN NNDIWYDY DIPND NPNIN 1
MPNL ,NT IND) OYWD NNS NMO NXIN .¥aAVN Y2IN DY ININ NN XY
* 0N NNINDY INPHYS ,INIONY O1IND

[%'X-12 NU'0I2AX AXXIA -‘\g

I71IIN 293




il &

FEBS Lett. 555: 297-301, 2003.

Structural basis of calcium and galactose recognition by
the lectin PA-IL of Pseudomonas aeruginosa. Cioci, G.,
Mitchell, E.P., Gautier, C., Wimmerova, M., Sudakevitz, D.,

l e ! ! ers Pérez, S., Gilboa-Garber, N. and Imberty, A.
S TN NYNN MNN NN NN FEBS Letters )\ny Yv qyvwin nnnn

Inhis Issue: Pseudomonas aeruginosa p1nn 5w Mophy Wp Popsn
* LRl n col r
e e e ke IINDN NI NONPAT T30 -935) AP 79999 NTIYN 1PN NOINNY

* P aeruginosa lectin 1 structure

Y30 2127 977 MONnvN1l

Published by Elsevier on behalf of the Velume 555
ion of Eurocpean Bi i ioti Number 2
IS5N 0 014 5793 4 December 2003

Y27 TI0 NNIAT YT 127A-YIA7A anna 'S

O

DMPNN NPYDNY TIOUNRIWIN NTHRN DY NIPYI TYINY TDOUNNON 7IDPIY ORI NTOND DY OMIYN DN
APIR-92 NVIDININD 2003 H2DNTA

:2004 IXII292 19IN-I2 NVIDIININD DNPNN FINIMNIRD NTNND DY SNIYN ©IIN
ALIDN APNT PNINN NI LYPOIR DIT9) T HY DIDN NIV ITIY 1912232 /9999 - DIdON 'Y

: YA XN WTIND NN TININDI NYTON NININ 9 N 971

Models and methods for analysis of lymphocyte and pathogen repertoire generation, development, selection and
.evolution.

DNDPA MAVNIDAT TONRIVIT NTIRN TV OMIYN DION NINDNI DINDY NTINNN DY NITO PIND 499 92 9771

NVYDIDNINA 2004 2P OPPIPY DN IPNY TPORIWN NMNYN DY NYUNRIN OMVYN DX DION PIND P07 %Ay /9199
AN-12

TPNOMMND NTHNNRD DY SNV DI NAY JIIN /9119 M TIV P12 /99



21

WEAR MIPR 1R

N 2T DY M119)2 Y'Y DIV NN 189 79¥99 Y NTayma

[ |
MIMKN NI2YN IDDN HY DNNYI HY NIDDY |,/ NYN SY NIRY DY DININY IHN 97T DY NTIYHRN DY NN NNHDIANN DTIP N1

92Y0 NPT NNANY WP 130 [, TIY QDN NN NYN XYL INKIAP DY DD DMIPNN 1NN MYND Wpda 1N 9179 .3
.D»NN OYTRY NOYIPON PPNY NINY ,MIVMLANY N |

210VY NVYY NNMD 1323 1729 /9999 5V INTIYNI
IN DM NN T DY NIND MYNNN NYL DA
TIPR OYN9Y DIDVY NYNYN NVVN  OIND NIN
XN Y MDD NVIVN .NPND HY DN 1PV
SY NODIN NYD IN DY ,NIND MYNNNI OPTIN
DN NN DY DINNON .XINAD DIIOND
SPOTN YLVLD PN NPNTD OOYNN  DHPITI
NN DPTOINN NN DOYNIN 2P0 PN
NP T IN OMnd

FEMS Immunology and m°ya 00N 10NN
NTIAYN OORYNN NN ,Medical Microbiology 2003
PIONN DY MOUN SN 977 DY MOITD
2N 0 PIN InT .Propionibacterium acnes
(InN2 MY 120202 SN IMDI)  PINPRXIPIN
YNNN DOIINN 80 DYND DNNY M PYNAD DINN
07979 SY MNTY MMNI IXMND PTONNY N¥N)
DI9MAN NIV NNPIINT TN NI MYV J9INA
DNV "MPYNY XxNN HPLC mysnxa ymmn Ism
405 nm Sw 93 TN MY 1YY PIONNINP NN
v’2aVY  ,aminolevulinic acid (ALA) novin
S5 MNYY NN PN (Hemin) pon Sv miny»ova
YNNI DPTHNN DTN 1YY .DPTHNL PIND
TN TPONY DINP DIND OT DY DY) L (1DTN T
,NTI NN DN DD DYDY TYUNI DI DY ,5IND
LDTNONNY YOIV N UV 50

PO X M MYNNNI NVOIN PN
L2251 238 o199 0y ova (TEM) mnvophn
2190 .DMININN DPTHONN NN OXPI DNARIN
Y DN YT DY DIND PN NIY TN DORNND MY
SOPDVINND NPVY DITNYN P. acnes

TT

oy TNV P. acnes 1NN Yw TEM mnmn . P. acnes 132102 YN 7N NIRD NYavn
.(A) mPa5 WwNY NIND XY TIMTINY DINN (B, C,D) 5N MNa axm 24h qund ALA
.AS — asymmetric septation, EL — elongated cells, L — leakage : 01010 03NN

myy 24 Ty Tun) M LPON .DXVINN
DPTIIN YY MDY 590N INNRY
NIMINND DMWY NN NPPVPDVIND
APNNM DXL D19V NPNT YD

NMA TITIPILVPI MY NN
PHNTY ;120 IN MYININRI VIR NN
SINA YN NPRY N9 MDY
23 7PN PN DY PN Y 1DOWN

MWD NPTV NPV WD MY NIND NG DY DPTINN DINI TIND - ympy yming 1998 -1 NNDIOMY AMYT ATAaya

¢ DPTNNNT WDOIIOIN 2,;39?9;‘;“’\53;3;,3,?{”;3 D;:‘\‘;D’\J; deuteroporphyrin-hemin  ©pYamIPa YVIVY NYW
! | 11 ) "7y M >

s2YIY AT VY 99 -1 DpTNN IMPN RN SV Tpy N o DY MNINN NYNO1 N9VH

V129 yromaby  Twa  .Staphylococcus aureus

R —

LAY

T W

M5909I09INY APMIN 199979 N) &5

A
I

IT“
IELFJIZJ

,OOMNMNN DINIYNL NMYSINND  INR9MNI

oYuN  MIVMLAINY D NVLPIT BNV
MPTa 27NN MM MRVIDIDNIN
D72 ,9)0 SWVIN - MND YD OPN PRI
I 19 11D 012N NNAYN 1, DOVITIVD
(MHONM MYTY) DM»IPYN DIPHNA ¥IDY
DWOY NN IPNION MDY M PHNA
NP1 OYIAPHN ONNY ,NPMYPA PO

. DN ONIPD MDY

)23 172V 79979

OTIYN DY TA9) PONPYNI ININ NOY
oOHOYYM OMPY ,0OPOP OTID 0N
DYDY TO5 Q0N .IORIM PYN ONWNI
NYP) NYPII DONP OIPRONN
LNV RND YV DYDY YYD
NIV ,IDIIVIN ,NPYON
990 NPYD) PP L (MNOMNDINY
290 191 (NI NPPVNINY ,NPPVIIN
1322 MINYOIN ,NIRIPN TPNNIN 7D
,DI9NPN 27 NOWIYY NNNH 0NN NN
DWOY 9OV A1 DY NPD

SUYN DN DXVITIVDN

NN TPOVUN TINTPRN MYN NYNNa
PYOY NNIPIN,IVMVNIND  NPIONN
nNoNd JIPIVNMVIIND NI
T NNINN YNIY .0»NN OYTND NOIIPIN
)23 0PIV’ 70999
IANIND IVMIVAN OITMY N NNINA
om OTNYN 200 -O NN )IWKR)
INN ININD NRIPY DY YIIN DX TOY
NN OPROAN IR N9 OTINYN
99 ; MINYIAN TIVN OYLN NINOM MNTPN
NY MINPNY NONON YIPY M KXY PN

| 0NN Y9 1MY NOLYPEN — NYIVMVOINY NPINNN
| -(©91nPN 27 NOWOD nNNN 107 132) MIVMIVIIND NPPOPI BN PRI NPITIAT DXVITIVOM ,NVNPIN 2D 93 NN NPMIN
I 5317691/2 Nnan I 7691/2 »nY N NP 720 193 Ny aph




DD oy
Bt
TN W0 et

1812 mooriply e
M NEna ) O e
‘T T3UNI e Ay

BIWEN TR BRI _

7992¥122 HPHIN0 ATIY7 YYD YYH O

MMV HMVN PYN DY OOPNN T7OVN DITIVOYN MY NNYNY 1Y
VYN DY NN .DMNN OYTHY NVNPL MTIYNI IPHNI DPOIYY
DY 093 79999 NVIDIDNIND NVPI : DNOI DNMNONI NN VT2
JDONN OYTND NONPIN \POT 55 INNAY 977 [ NOYDIDNINN 97O
NSVIN A MM NPRNN NN DONON  NWOIND TNIT /9999
JUNN ARV DMIND DroI0N IN-) SNV PN INdVan
SN YR )75 04938 99 MMV PNV NN L2990 IN I
IMIAN 233 919, DONNHOYTND NVNPAN

NVYDININD NN DY DT ND MPX) NNONIY NNYNRIN DYON N
NIV 1290 MDYND DY DY N NN dMIVD \PYN 01
STV T 300 -5 INDI PYN DN .MNOPVIAN RYNA NVIDIDNND
TAYN YYRI DDTPNN DINND DOVITIVD

YT DD DY 1PYN DM ARDNND MININN DY NIYY MY MTIYN YIIN
: 9V MNP I2ITH DTN YN DD, NTIVHIN

LIV SN T, PPOZ )T 7T, 0390599 399 977 T 399 177

0N *Hya oy NHAYA MNPV NN

MNP IR DXTAYN AR PXATNY M INNH IPNNN NPNY N
— DTND MY 15V 0N MRV NTIYHN NN DY YN XD T2 9O
.PAPNY Ny
! NRYY M5 ApNHNN NPHY o Nyan moon
¢ .NXY 1PN NONND MM Y NXOY DIPYATH DN
™M ST DYALN NI NPNN DY MV
TINODIIN noyno DIy m>on ,NPNN
MPIT MHYNI NMY YW INID (DY DINDIRNNIPIN
PATNY OONONIVIY NMPNI N2 NV N NI 719021
,N1PN2 DD 1Y DAY THN NIV 90N mmnn ) =2lv)
IN DYXION NPNY DD DITIY .NPIION D "
APMYIANSY INNIAY  NPNY TION I TYNa NNaY
VP DRI MDY HAYRY MIANNN
DYDY DMON DPMNIAN DOPMNMVIN OMNDDN NIND
mMYaIN N8y T DY VOMN L qUMNY DYTIYN
2N 0NN HOHYI DY IO PRYD IPIN DOV THINVIDIDININD
19000 NTIYN Y2PYY ,NONZP2 MNPV NN DY NOITN HAPD
.0»NHOHYI DY MNPV NTIAYD
: DN HYYYA DY NTIAYA NNV YN DI NIITNA

YN M2 TN DIPIND -

TAYN TN OIPINY -

TIVNY NPNN NYAN DN OYOYI NN YA -
219) DYONNY DPRA,MNI DI VDY -

02 Sy

1PNIT 252 NIPIYA MNPV N1
NI MNG02 NHNN

D'VATN NNR

2001 -2"ovnn ,0'0TMA DMNINI D'NNY

TNYNNT IPIN 9D 1A% 991N 10D MYTN MIpn
,ITAVHN NN DXNNND VI NDTHINT DD YNIY
TMYIND N VAT NP WIHND 2N DTV NHNNN
N AN L0IPIY POYY MNOVAN HMN NRODIN FYINN
99 OPIN ITIYOY DIXRNNND NN JPNNA TN NONY
,D»NHOYYAY [ OTN 72D MO NYNINY DIWVIVTN DIYNNIND
.N2>201N Y NIDYHY NYIVWN NYNINT IN,DONNND IN

- 705019901 0INNYY MYNRI NI NONIS 1991 Mmvn
TIWN DY OURIN WTNN T DY DNNN IWN , 07NN
DXNNNI DD NINIY NPNIN NNDN DTN .NMINIPNN
PN NTYNN .DNA DNVYPN DN DY DOTNIN
SY NI DD IRV NNYINY YN DND NYTIN
.DOTNNN OMNHOHY DINNY

SV MMYUKIA TORDIDIDNIND NNV N8N
NN SNIY QPN MDD NPRNN M»IAY D7oNDNn
N HI2N .DOOTNNN DINNYD TPTOM DTV NN NNYN
,D390-599 299 977 VD - PAIE 52 DN DTN
(MINOVAN NXYIN MNI) IVIT SAN , INY IPIN 177

OMDN [, NNOYON NN DY THNDNA AURND DTYIN
NPIIN OITNL ,OIT) NN ,NTIYNI DOTHIN DINNNA
DNPNAIN DNPIN
: AIVYPAN PYIN P90
TMYIN NV 2DV ATIND NYPL DMV NN PYNRI 2OV
NN HOWHY 25V .DOTNNND DNNKY TTOMN DT NN
NYPIN YLD NN PAYN DIDTNNN DINNXY TPTOI NN
DXNNXD YNIN DTN NMYINRD ND 1) NNVOND NN
DY NN NYAP YT VY .OXDTHNIN

DTNNND DHITNIND IN DTNNND NHRY MO TIY IPIN
DXMPYN KN NNND AN IMN YDPY INND P TR
MNDPNN TIVNA NNPIADY NDIND NNND

72 NIND
ANDPIVING DIND

1»):1: NPNN NP2 OIRIDVY NTIAY NNIXRN NYPN 2003 123NV WTIN2
NVYA NYA) ,ANDPIVING NPOYN OXNYON NNXN THNNI .JVIDN
T2IYY NN INRNN MIAPYL AT NDY NNIN 0¥2IVON NYIWN

S22 79T D
$NNNRND PPHNAINNANIY MTIIWH

NINN YWY D01 RPN N33 7D 7Y ONIDLVD .1

MAPYa) NS MYPR PN KD DXNYON AN MWD Moden .2

.(N25¥5 MVLYIN NN NNIRNN :
AMYIA PNV DN TH MAD WD KIONDVN .3

ATP29 YINY INNY P INRNN DY MPTOND0N 4 |
$NNRNN NPYTAY DTN DIPD |

NN INR OONOYYAI MDY - ,NTIAYN NNINN MYNINNY INIANY MDOM DRIV NPYTIN
A3 T T MNXYAN OYNRD DI JYW HWD XD 7PNV M2
NTIAY2 XNOY IDIN (DAINN SWIW DY) NTIAYN NI RPN
PN ,MLA PN RXOY TN D) .NTIAY IINNY )1DP0N NN IDTHIN
N TEXI YIDOYY MNYVIN DN NN .ANXNY OV TN
NN NN YNINY DD 1PN ,DIN T MBI PN
NNTN DM INYI ,ARYPIVING NTIAY NMINdYVIAN YNNI NADN NIVTN
- NPNN D22 DTN DY MPIA MINN YW NIPNI PNVIIN TPIID

STNY NMIT NTIAY DNIND WID?

.D22101 DN NNTIN NN VIDY - -

PMMLA NN DONOIIYOPVI NP -

NVPPT,OONOLYI T DY NDOWI : DIPN PRI NPV -
2191 VNN



23

1PPWINT NYIN /9199 YW 1991 1%y 09

ANIDAM YN DINNA NIYNY DYV 29 YWIN

PN ,TINND .IRIDIN MNNANNY IPNHNM YTHN MBWYN
TN TOYTN AMPAX NDWNY THIM THYTN NI 095
DNT WTN PINKD NP TY PIYINT PN ,INIYRID UNID
DINND DDID INTIAY NIV TNIND .YTNN DX AN TYN
AN 9P MIVN NPIHN D27 OOYTN
VPN DINNA TPRNN PYN OV DY YN pounn
NYNY .TPONNVNIN NN - PIYINT /AT DY MPIYN
NPONNN DN 2399 L) 79799 DY INRNIN NN
NYDA 90N DN D9IND 1022 XTI INNPIN-IVNIN
NpPoY NRY¥INN “Functional Genomics of Stem Cells”
GMIYNN NNONMY AN INN DY OMY DD DY D) N2
cDNA YSv NV YA VIO TIN DMDN D TRN 952 YTINMM
NYI )N 0NN 2992y 37 /9999 .EXpression Array
The plasticity of mesenchymal stem :NXw»2 NNNIN
cells and their capacity to form a restrictive
TPINA NN NI )T INRY¥INA .microenvironment
AN NN OV NOMHNNN TMNONA N2IDPINN

D9

TNNI YNV ,757) .7 79999 YW INRXIN NHNN YN DY NN
Memorial Sloan-Kettering Cancer 0N nan WPIRD Y30
“‘Redox in hematopoietic xNw»a Ny .27nINRa Center
SY1TIN MVP PPoINA NPYY »signaling and genomic protection
ynn NS C PRovN YW ITPINY ,MNMIND NoIvHNa GM-CSF
LDMNNNN NYNIN NN DN DY IMVYN NN

WY TY AWUR L ONT WD DTN YW 1Y Wi DY Y N

PIVITYY 7919 ,TPYINR NN DOONI .YTHA PRYNM 2NN PNINKD
D0IN NN OY MIPN IWNR TNKD DN INITY 2NN IND MY 1N
TINOY D NIMAY MDD DY NNNY NN TPYTN NDYN NTIAYD
S5Y NTADNM NOIND IVINN PYN NPNY NN 1Y Ty

. STV Y07 O O TINION

P50 A7990

\7 AV
XX
\/

5w MLy MY INOM
10D TV D73 POV PIN 79Y99
NN IPON-92 NVIDININD DY O
M1 OMNONA YT YWIIRD
,N09PAN D0 Man InNawn
DXNNNY O NTY PPHRYN 1IN
.00

INUIY D172 NND \PYN DY
NONPON NPT, POIPD .U 79199
P01 Y /D999 DN SYTND
VO 20 . ¥ 79199 , 1M DT VY
P2 DVDIDNNT - NVPIN
5y T MY ATV .3 799999
970 WTH L DTRD POV 99
M9 MPYS AR CTINDY NN
19199 NN NVIDIDNINA PIUNT
g N ; WTNY NPONND WRIDY )N
MY NXAM NPYNKRN DIDMI PIPND M7 DIN,NVIDIININI DN
PINNR PRYN AUN DT 1970 WD 7D NN .DDTPY OWTPN
7.7 PPN SY NYNN

A3 TENNVNM TNNVIND MTIVODN NOMIN [, INITT 2 97T
PIVITIT 1911”19 NN NIPD INTHRIM ,XIAD 1951 PR O9IN
MNINK 7N .NINIDID) YTHA TIT HOD WK NIV DOHYS 27 YN 7N
ST PN AUN NN DN XA NPNXIDIN MTIVHDN NHPNY
NN DD PN /A9 .NIND TONXIOT DTV W 5PN Tipand
X PN PV IPOR-I2 NOOIDNIN PIAY OOINND M P WPN

W MU

210N Y5 YN

NNy W Mn
NOMNN DN OYTNY NVMPIY 1572
7235009 ayIY  APTS N Myea
ANOWOHN NANY MNNVY YA
YUTIND NOPYN DPPY INNITY ,DO¥INN
03 ,1N2 DXVN DTN HI NI ITYINI
SV DYV NIPDI PN OYTIND NYYN
NY MM NIN YTIN 2D YD ITY
DN INNN , NN NN DY NIDN 7NN

. NP WIONN TY XNNO
PN AN 119390 A0

ON NN VWYY YN DN DAY
JDORNN NIYA DMODNY INNAWNN 2IVNN
LOUND THY AWK NN L,DNN MINAY PO
NY NPNYN NDA HY NTHNN RYN NIRNINN
952 IR NTHNN OV INY NPMNY MIAN
NDYOY NWYN WTPIN DYDY AToN
5y YT P RO TON Wawn T51) "N
DMWY NTHNNN MONNYNN . PINNYN
NODIM L, ANN - NNIAND NMN NTOON
9N 955 IMSNNN DYNN NN MWD

DT PAONIIN

7N 092 NN NNP DY DINN YV NW»
NP OV DYV 1PN NN O9WN N YOn
WINYH DN DIOIONNN 9ID MM M
YTY HY AINN PYTIND NNNN NV NN
LDV DDINNN DI¥IN Y AN )N
LSTPTID DDA MY MNYINN
T 97N MTHINY DV TR NN
oYY MY MNM N .DMINN DN
mYYYT v nvm Ipon L wIn
LIV MIVTN NDYN NP 0PN
nYYa Yy MY MN Moonom [y
NVHSY NN DN NN INX XY .DMNN



24

Urgent and Confidential :17-)x-%a 9190w

1PIN-922 9V TIVNY DI NN P12V

AOP 192 19D NN NV

APT MPIMN,O>TNRONN OY 225171 WHI9NN H9X2 (P7) N

L PNN HY TNN IDOIND WD NP0, TIDNN VTN 9932 (P7) XD
1DV DIV DIV : NPINA DD 1), AWNNT NN DOV NN

.DIPY O MY N HINIVPONRN INITH IR MNAD HPawa P9

IAYYIN NN NN IN WD 0D

0¥ RY MY ,00N50 147 DY HONODP

:THLVP MY PI Y DN

.MYHOY NPIY N1Y,0915 NN NP IN

, VI DY NN NNRT NN ,NDYD NN Y MNOWHY DNYT
MYPIN NN IPIAN MYWA MVP NN P, PN

,UP2NY (NVS9I DY 1INNN) NVINN TOIN PPINNRND WINPT DY N
JUPIAA9YT DM 26 X0V DY TPOND

MYZIND IMNN DIN NP NINN

JYTO NP T2 9D 100NNY MY 1YY o

,DNPI N2 5Y NINHN DY NXIFTN DIIWHD MYNN VYN XD W)
.. DY TVIN D

,0Y9)970 T DY 1T, NN-DOYTN-DNN OY YO PN ,NTIN KXY
DYDY ...1NANN 2NN DY NYY JTHN OY XD

NN INDD LODY-R DTN

STOR AWPNN 925 N

IMVYYY ORTI NN OWTY DN IIIN

ST12YY YNIS 1297 D IR KD PNINKD T2

YT DN DY INNNY ,IVINT NYIY O T YD DINND
,2N Y NI9N 10D DY DYDY DIMNIVPIRN DXANONN
2NN OHIN DINNY DD NVAND TPOIN

9T MYSN ONYDPY NN OTPIT VYN

P10 DY NPAIN TNN D) v DXANONN 147 P

L)V 00 PR LMNAY SNYINYN XD NN IMN XPNT DIN
ALP DY NPN DY RINNH NV NN TIN ON

D3IV -599 299

Wi "Hiting NAN MDA YTPIN M PYN 7...03T INIPA 2V OITPRY?
DXAVNND ,ANYPNN MTN 72 /Y T /T DIINNHN DNINIY

NOLYN VY PADY NIN DY MPITD DI DINYY ,)TPINY NN

.DNY NYDNN 7995 KY HAN MINT PNV

B 3

102793 1290 S093) NOIWT O5WN7T IDINII I 771293

YOLYIPON MY ITN D ,TION INY DIPHNY 1I90N YW NDNONN NYONN DIPN NN P NYNY wpad wN1a v

DIPNHNY TN T2190 IPOX PNITONA NXANN DIPA D D¥NIAD NN .DMINNDN MITHN TARY WX ,()1P> TN NOVHY TinN1)

N2°91N YY NMIPYI DXHYINNI DINNY DHPIPNA NN OININ ,DXAYY DIWY NI OXD DI ,(DMPYO TNy
NS D919 DYNY 7171902 DXNONN DOVITIVDN VIV ,NMY PR DT X9

DRI DANNYNRN DVITIVDN YW (excel VNPT NXI) NPNIVPIN NIOYI PADY ¥ D DNID DX ,0ONINN N1 v
NMYL TIONM ONVY HY NV INIDN 51NN IOY P> NT I2T .0XIAVNNT 15900 MZIAPNNN NPITN MDYIY qONI
.DOVITIVON HY NMSNINT MINPN

9213 799999 M 17T Y A7AM3 DIVITIVD

(NP272 DYV 1YI - DTN N7/N)

NMIN YVIDID NI KDY YD /PP NI/NMNY T NP ONND

175V ApNNY ©IINY DYDY DTN W NIOWN NTIVNOV TIY I/YTIN /NN ORN
7¢11)°W1 DN 25V DTN TOV 11PN DY DN

10T T DYDY T WWARNN 71D 1/NNY NN DN

11119 NN MONWN D30 NIVNNY TIYN DN

DNANYT YT DN VIV YT PNIND MY 1o

NN OMP NN PITAY IPIN 5O GWIND YD1 MITIVNN HD2 DMNNOPN DTN YW NNOWI MIIN 12 39XV DTN 73
1197 NN DWW NN DNIN DXITINN DY KON DIN) TWAN? NIY TN TR T8 PHRIID TN PN

* pasdera@mail.biu.ac.il yyoomanny NHWN

1709 ININ



25

International Workshop on Models and methods for
analysis of lymphocyte and pathogen repertoire
generation, development, selection and evolution in
Eilat (February 29 — March 4)

The goal of the workshop is to showcase and discover
new ways of elucidating the complex dynamics of
lymphocyte and pathogen repertoires. The workshop
will  bring together clinicians, experimentalists,
mathematicians and bioinformaticians, who have
experience and/or interest in studying lymphocyte and
pathogen repertoire co-evolution. The main topics to be
discussed in this workshop are:

e The dynamics of Ilymphocyte repertoire
development and selection, and the properties of
the pre-immune repertoire.

e The dynamics of the interaction between
lymphocyte and pathogen repertoires during an
immune response.

e The diversity of lymphocyte repertoires, and how
they co-evolve with the diversity of pathogens.

e Methods for efficient modeling of the dynamics of
lymphocyte repertories, and of analysis of
experimental and simulation results.

Mentoring Program at the Society for Mathematical
Biology annual meeting

The Society for Mathematical Biology recognizes the
importance of mentoring in the development of a
successful career in mathematical biology. Following
the successful mentoring program at previous annual
meetings, we are again offering a mentoring program
for the benefit of junior scientists attending the 2004
Annual Meeting of the Society for Mathematical
Biology, to be held at the University of Michigan, Ann
Arbor, MI, USA, July 25-28, 2004. The goal of this
program is to optimize the educational and professional
experience of mentees attending the conference and to

assist the mentees' socialization into the field of

mathematical biology.

How does it work?

Junior scientists request to be matched with a senior
scientist. Junior scientists include students (both
undergraduate and graduate), postdoctoral fellows,
research assistants, newly appointed faculty members,
etc. Senior scientists include postdoctoral fellows,
research assistants, faculty members, etc. Because of
the overlap in our definitions of junior and senior
scientists, some individuals may sign up both as a
mentee and a mentor.

The coordinator will find suitable matches between

mentees and mentors, based on research interests

and/or special requests.

It is expected that the main interaction between the
mentor and mentee will occur during the conference,
although initial contact may be made before the
conference. Of course if the relationship is mutually
satisfying, it will continue after the conference!

At the conference, we envision the following types of

interactions:

e mentors introduce mentees to their colleagues to
help the mentee establish a professional network;

e mentors and mentees spend a lunch or dinner
together discussing the mentees' educational and/or
career objectives;

e mentors share their career experience with their
mentees;

e mentors attend the (poster or lecture) presentation of
the mentee and provide constructive feedback;

e mentors spend some time explaining how conference
presentations relate to each other, or how they fit into
'the bigger picture'.

More information can be found at:
www.smb.org/mentoring.shtml 3

Dr. Yaffa Schindler
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Ramit Mehr, a newly appointed fellow of the Women’s
International Forum, reports on new challenges and opportunities

for mathematical biology scholars

Recently, Dr. Ramit Mehr has been
even busier than usual. Aside from
her regular tasks of running her
laboratory, mentoring her students,
and fulfilling her teaching and
administrative responsibilities, she
was selected in September 2003 as
a Fellow of the International
Women's Forum Leadership
Foundation. She is also organizing
and chairing an International
Meeting in Eilat this March about
“Models and methods for analysis of
lymphocyte and pathogen repertoire generation,
development, selection and evolution.” Finally, she is a
strong proponent of and participant in the mentoring
program at the Society for Mathematical Biology annual
meeting.

International Women's
Foundation Fellowship
Ramit Mehr, Ph.D. of Bar-llan University was selected
as a Fellow of the International Women's Forum (IWF)
Leadership Foundation. The IWF is an organization of
preeminent women of significant and diverse
achievement. The IWF was founded in 1982 in the
USA, and there are now chapters in five continents and
in 21 nations. There are over 3,500 women
participating members in North America, Latin America,
the Caribbean, Asia, the Pacific Basin, Europe, Africa
and the Middle East. Membership is by invitation only.
The diverse members of the IWF are some the world's
most important women leaders who lead their
countries, communities, governments, businesses,
academic institutions, philanthropic enterprises and
organizations. They are heads of state, chief executive
officers, entrepreneurs, opinion-leaders, and decision-
makers. The purpose of the organization is to provide a
platform for women leaders to meet among their peers
in a non-competitive environment where meaningful
friendships and alliances can grow and form. At
international  programming, conferences, galas,
symposia, communications, publications and special
functions, women leaders are able to meet, experience
and exchange ideas and goals with others whose
decisions move industries, shape economies and
define government policies worldwide.

The Leadership Foundation is the educational and
charitable arm of the IWF organization that helps
prepare and train future generations of women leaders.
Each year, 12-15 women from around the world with
exceptional potential are selected as Foundation
Fellows. Each Fellow is matched with a female IWF
mentor, who is a top woman of her field and has
achieved a distinct level of leadership. Dr. Mehr's
mentor for the fellowship will be Robin Reiter-Faragalli,
president of the Miami Children's Hospital Foundation.

Forum Leadership

Dr Mehr hopes to gain an
understanding of  non-academic
sectors (non-profit and for-profit) and
develop a supportive relationship in
which she can get feedback on life
issues.

Over the course of a year, fellows
attend weeklong leadership training
classes on the campuses of Harvard
University in Massachusetts, a global
management course at the University
of Cambridge in  Cambridge,
England, and a week of Executive

training sessions during an IWF

Development
international symposium.
Aimed at women with the ability to excel at the

highest levels of their organizations, the Fellows
Program sustains, grooms and promotes up-and-
coming women leaders. The purpose of the program is
to give up-and-coming women leaders the tools to
break through barriers in their professional lives as well
as to establish an ongoing mentor culture for women.

Dr. Mehr is a Senior Lecturer in Theoretical
Immunology within the Faculty of Life Sciences at Bar-
llan University, Israel. After serving two years in the
Israeli Army, the last six months as team commander,
Mehr received her B.Sc. (with distinction) and M.Sc. in
Physics from Tel Aviv University, and a Ph.D. in
Biology and Mathematics from the Weizmann Institute.
She was a Graduate Research Assistant and the
recipient of the prestigious Director's Postdoctoral
Fellowship with the U.S. Los Alamos National
Laboratory. Mehr moved to Princeton University for her
second post-doctoral work having been awarded a
National Institutes of Health National Research Service
Award. In 1999, as the recipient of the Alon Start-Up
Tenure-Track Fellowship, she returned to Israel and
established her own research group in computational
and mathematical biology. Mehr has lectured
worldwide, authored more than 30 original research
papers and has been published extensively.

When asked why she thought her application was
accepted, Dr. Mehr responded that she believes that
the IWF was looking for candidates that have already
showed respectable professional achievements AND
have been significantly involved in "giving back" to
society. Dr. Mehr believes that being active in
professional societies was a very important asset in her
application. In addition, because the IWF was looking
for diversity in terms of culture and profession, Dr. Mehr
believes that being both an Israeli and an academic
allowed her to fit the profile that they were seeking in
their Fellows.
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we had only four people. Sometimes we have thirteen. We
have a divine service — praying, singing, preaching. | am a
preacher, yeah, we say priest, but | am not trained - | didn’t
study theology. | attended divine services all of my life, | am
really interested in it and have studied the bible a lot. For us,
it's not a matter of the mind, it's a matter of the soul.

In Germany, the services would be on Sunday. But here
Shabbat is the holy day. It doesn’t matter. You need one day
without work, and here the day without work is Shabbat. |
don’t think it matters to G-d which day.
o e : | don’t share the
% s et criticism so many

have against
Jewish tradition.
People take

offense that they
are not supposed
to drive on Shabbat
and all the rules
here. The thing is
that some of the
rules here seem
very reasonable. |
think you have to
feel as if you are
doing something for
your G-d or you are
living your faith - no
matter what it is -
you are doing
e something. This is
Maik Holger already good for
the soul.

How did you meet your wife?

Do you remember that | told you about this man at the
Swiss Embassy who was quite active in our church? He
invited us often to his house and the first time | was there |
met my wife. She was also New Apostolic, in principle,
because she liked it in Russia. Things change though, and
right now, she’s aggressive against religion because she
thinks that it's not reasonable that people are fighting against
each other because of religion. Then, | went back to
Germany. | had to stay in Germany for six months to prepare
proteins and after six months, | met her again and everything
developed quite quickly. Our marriage ceremony was in
Germany because we couldn’t marry here.

Will you stay in Israel?

If | stayed here for 3 to 5 years | can maybe get Israeli
citizenship. Becoming a citizen would be an option for me, but
it's not an option for my wife. My wife has difficulties with the
climate - since she came to Israel five years ago, she has had
health problems.

What is the German-Israeli project?

In principle, it's the continuation of the Minerva Center,
started by the first Prime Minister of Israel, David Ben Gurion
and Chancellor Konrad Adenauer as a sort of compensation
for the Holocaust. Israeli scientists work on collaborative
projects that are partially funded by Germany. Every year,
German-Israeli groups apply for this project. Elisha and | plan
to submit a proposal for this grant. It's a lot of money. It has to
be an extremely interesting project, and one of the main
conditions is that you have a strong collaboration with
Germany. There are six institutions in Israel, and every
institution can submit 2 applications per year. So, every year
there are 12 applications, but only 3 or 4 are accepted. It's
strong competition.

What will be your next scientific project when you return
to your native country?

| intend to study protein folding and continue to collaborate
with Elisha. Already during my doctorate | became interested
in the pressure jump machine. With this machine, it is
possible to reach pressures up to 500 bar in 50 microseconds
up to 400 times per minute. Using this machine, you can fold
and unfold a protein by applying pressure. It's a perfectly new
machine and has a lot of potential. My advantage is that
nobody is interested in it right now so it is waiting for me at
the Max Planck Institute (MPI) in Dortmund.

There is only one machine of this kind running at the MPI
Dortmund, but now there will be a second one in Elisha’s
labarotory. Elisha’s coworker Vladimir Ratner had a good
idea about how to solve one of the main problems in the
construction of this machine. Vladimir got the plans from the
German engineer Georg Holtermann, who is my friend. Under
Vladimir's supervision, the Bar-llan workshop built the central
part of the machine, which was then sent to Germany to
Georg Holtermann. Due to Vladimirs idea, Georg can now
built new machines much more easily.

He is now completing it, and when the pressure jump
machine will be sent to the Bar-llan University, Vladimir will
couple it to the method that Elisha’s lab is famous for - time
resolved fluorescence energy transfer. Thus, the pressure
jump machine is so far a unique example of German-Israeli
cooperation. IS

Yaffa Schindler

On Wednesday November 12, 2003 the post-docs
of the Faculty of Life Sciences, guided by
Batya Horowitz from Public Relations at Bar-llan
received a tour of the Northern (new) section of the
campus. Sites included in the tour were the Peace
Park, the amphitheater, the Psychology Building,
the Brain Research Center (with the Agam floors),
and the Jewish Heritage Center. From left to right:
Alex Berchansky, Maik Holger-Jacob,
Nosir Shukurov, Junke Zhang, Yaffa Schindler,
Song Xinyu, Batya Horowitz, Wang Wengiao.



What have you learned about Israel since you came
here?
1. They do not play chess a lot!
2. They are not as religious as | thought they would be.
3. Tel Aviv is like a European city. | mean, they are crazy
drivers, like in Italy. Many people would equate Israel with Tel
Aviv, but you shouldn’t do that. Tel Aviv and Jerusalem are
quite different.

| read a lot of books — such as an interesting book on the
history of the Jews by Paul Johnson. He is an American
Christian who wrote a book about Jews. Right now, | am
reading another book that my wife gave me as a present — it
is about Jews in Germany between 1750 and 1930, and their
scientific achievements. | was also inspired by the Nobel
Prize winner, Anfinsen who studied protein folding, converted
to Orthodox Judaism and
wrote “I must say that | do
find the history, practice and
intensity of Judaism an
extremely interesting
philosophical package”.
What is your favorite thing
about Israel?

| think my favorite thing is
the people. In Germany, you
have a lot of competition, you
have to be effective, you are
more of a machine than a
human being. Here in Israel,
it is the other way around.
People talk a lot and | have
the feeling that they are a
little bit more human. They
value life much more and
have a better attitude toward
life here. Not everything is a
matter of cost/benefit here.
That is what | like very much.

Do you think that attitude
affects scientific progress?

| think so. | think that this
attitude is necessary
because if you compare the work of my former chief to the
work of Elisha Haas. Elisha Haas built up this method; he
labored on it for 9 years, even at the cost of having fewer
publications. Elisha’s work was very method-centered and not
problem-centered. He was really quite persistent. In
Germany, this would be impossible. You have to have
publications, yes? But he got grants and he was interested in
protein folding, in simply trying to solve the problem and he
wasn’t concerned about publications, about honor, or
anything like that. Elisha Haas can attack really complicated
problems and | hope that he will be successful in the end. |
think it is only possible here, because life here is much more
flexible and creative. | don’t know what the case in other
groups is, but in Elisha’s group, there is a really good chance
that something highly worthwhile might come out of this
approach in the end.

What is your least favorite thing about Israel?

| can’t speak Hebrew! This is really a problem. It would be
another life if | could speak Hebrew. | can’t read a book [in
Hebrew], and | love reading books.

Couldn’t you learn Hebrew here?

| bought a lot of Hebrew teaching programs, but | simply
don’t have the time to teach myself Hebrew. | try to go on to
learn and learn and learn, but not systematically, not at Ulpan
or something like that, and | don’'t have a teacher now. My
laboratory colleague is going to teach me a little bit and | will
teach her a little German.

What are the similarities and differences between your
culture and Israeli culture?

The pressure Jump Machine
can reach pressures of up to
500 bar in 50 microseconds,
400 times in a minute forcing
a protein to fold and unfold
quickly.
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Israeli culture — what is it? Right now, nobody can tell what
it is. Depends also if you are looking at the Russians in
Ashdod, the Orthodox Jews in Jerusalem, the religious Jews
at Bar-llan University, or the young people in Tel Aviv. All of
them have different cultures. Also, it depends where you
come from. | was born in Hamburg where the people are
friendly but a little bit cold - like me. And then | studied in
Bavaria. There the people are hot and not very friendly. They
are very open and say what they think, sometimes harshly.
But they will help you if you are in need so it's not that bad.

Here in Israel, | think they also tell you what they think.
They are a little like the people in Bavaria. But they are
friendlier. So it is a mixture of Hamburg and Bavaria. And
they are always open to talk. Also, here in Israel, people don’t
prepare a lot. At least that's the impression in Elisha’s lab.
Organization is a trait of Germans, in principle, and | think
that Elisha was quite surprised that I'm not that organized, as
he thought | would be. | am also a little bit chaotic. But usually
German people are more organized than me.

The reputation of Germans is to be very organized. Very
on-time, and their trains run on-time. Everything is very much
on-time, if not, there are going to be big problems. The thing
is that here, the whole airport can strike. Or for example, |
tried to extend my VISA now and it is impossible because the
ministry is striking and these things would be simply illegal in
Germany.

Do you like Middle Eastern food?

| like Humous. What | first missed was all the junk food -
currywurst and hot dogs. But right now they have hot dogs
across the street. You can get hot dogs, but you can’t get
Currywurst anywhere. This is only found in Germany - | don'’t
even think you can get it in America.

Are Israelis surprised when they find out you are
German?

No, why? | mean, first they think that | am Russian or
American and the idea that | am a German comes only later.
Only if they know German, they hear the accent, of course.

But you never had negative experiences?
Not at all. On the contrary, people are extremely friendly.

Where do you hear the news and current events?
From my wife. She speaks English, German, Russian, and
Hebrew fluently. She studied languages.

Do you feel scared or directly affected by terrorism here?

| feel indirectly affected by terrorism. For example, when |
came here, one guy helped me. He belonged to our church
and was the vice-consulate of the Swiss Embassy. Right
now, he is in Brazil. During the terror attack at the
Dolphinarium, he tried to help an 18-year-old girl, but she
died. Then he was so depressed he just stayed in bed,
unable to do anything. But | myself feel affected only
indirectly.

How did your family
feel about you coming
to Israel?

My mother is troubled,
but not that much — she
can deal with it. My
father died 6 years ago.

What do you think of
Shabbat? What do you
do on Shabbat?

On Shabbat, | go to a
church for my divine
service. Right now, | am
a priest in the New
Apostolic  Church. We
started having services
there every Saturday at
16:00 at the Tal Hotel.
We are a very small
community.  Yesterday,

Three-dimensional model of
the cold short protein CspB
from Bacillus caldolyticus
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WAIK HOLGER JACOg
a PROTEIN FOLDING SCHOLAR

UNFOLDS HIS THOUGHTS AND EXPERIENCES

Maik Holger Jacob is a Postdoctoral student in the but on the other hand, protein folding is several levels more
laboratory of Prof. Elisha Haas. Before returning to Germany complicated. Now IBM is developing a new computer, called
he tells us about his work and experiences in Israel. Blue Gene, which will be the biggest computer in the world. It
should be finished in about 5 years or so, and they plan to
use this computer in research to simulate protein folding.

Maik’s research project at Bar-llan Why did you come to Israel instead of doing a post-doc
We know that the sequence of amino residues in a in your native country or the U.S.?

protein determines its biologically active, native structure. | felt that doing a postdoc in Germany was not interesting

To make efficient use of genome information, we would for my career. Everybody does their postdocs in the U.S. and

like to know how this is achieved. Structures of proteins | don't like the attitude there. | was interested in Israel. 'm a

are usually solved by X-ray crystallography or nuclear religious person. Also, | thought we would be playing chess
magnetic resonance imaging (NMR). The coordinates of | g|| the time! Instead, they play a lot of backgammon (Shesh

nearly all of the atoms in a molecule can be obtained in | Besh) here, but the backgammon problem is already solved.
these ways, but crystals need to be produced, or long A computer can always play better backgammon than a
measurement times are required. How then can one follow human being. It's different with chess.

the structural transformation of a protein which folds into
its native structure in seconds, milliseconds or even
microseconds? In Elisha Haas' group, fluorescence
resonance energy transfer (FRET) is used to learn how
proteins fold. Two small organic probes are conjugated to
the protein of interest. After excitation by a laser beam,
one of them transfers energy to the other. The closer the
two probes approach each other, the more effective the
energy transfer. Thus, the change in distance between the
two probes during folding can be monitored.
Measurements in the "time-resolved" mode result in
distance distributions of two or more conformational
populations which may come into existence in the course
of folding. Our results indicate that the small cold shock
protein CspB from Bacillus caldolyticus reaches a grossly
native-like structure in less than 50 microseconds. The
FRET technique can analyze protein folding so quickly that
coupled to a fast trigger to establish folding conditions, it
can provide useful experimental data for building more
efficient computer programs that simulate protein folding.

How will the things you learn here be useful to you in
your native country?

| started with programming and distance geometry here. |
believe | will be a better group leader when | get back to
Germany. | think psychologically | have learned a lot because
our group is really diverse. In Germany, you only have
research groups with students doing doctoral dissertations.
Elisha’s group is a totally different story. He works mainly with
experts. You have a Russian immigrant, Dr. Vladimir Ratner
who is 60 years old. Edith Kahana spent seven years in
England as a PostDoc. Dani Amir was a parachutist. He was
one of the first doctoral students of Elisha Haas. Then he
went away to start a parachuting club. After 13 years, he was
not as successful anymore because some people landed in
the wrong places when the intifada started. So, it was too
dangerous and he came back to work for Elisha again, which
he deemed safe. Elisha is an incredible person, he’s really
nice and positive. He has to be, otherwise, he wouldn’t
manage with all this extravagant gang.

| am interested in the protein folding mechanism. We What did you hear about Israel before you came?
now have all the human genome information with complete | had read the Old Testament. | read the newspapers
DNA and amino acid sequences. We would like to be able every day before | came to Israel. When you are in Germany
to predict a protein's three dimensional structure from its and read the newspapers, you think every place in Israel is
one dimensional sequence. Christian Anfinsen (who dangerous and so it is difficult to come here. But then you are
incidentally was a German who married an Israeli wife and here for a day or for two, and everything seems normal.

converted to Judaism) was the only person who got a
Nobel Prize in 1972 for his studies on the protein folding
problem - he was the first to discover that if you have the
sequence of a protein, you can get the 3-dimensional
structure. At first, it was thought that it could be solved
quite easily and then it turned out to be extremely
complicated. In a way, it is like origami: You may see the
lines on a piece of paper where you can fold but you don’t
know in which order to fold and you don’t know whether
you should get a bird or an airplane in the end.

Why did you decide to go into biophysics?

It started with chess. Protein folding is like chess, which |
like very much. IBM developed a big computer, Deep Blue,
which was tested by playing chess against Garry Kasparov.
Deep Blue was quite successful — it beat Gary Kasparov — Maik Holger Jacob & Prof. Elisha Haas




