2A ERRR: BFILRANRAE?

RRRIRA LA EXL?

JLERKGE R, AM—F ZFERELEDFFHLAGFO?

— LB ST AT S R LA RAT LR AT 0 a8 L7

Jii P A B ACAH 42 2w R b A A AT IR TR L RRA U 77 A 4 tm e b R e ?

1933, 1946, 1995, 2011, 2017 F A KEN REH AL IAZ R RBEAF R, RBIF RS
KA E

EATEN PR LAR, 3 RIBHTMTE R,

HIEZR: BABAAE EIMHRAIRR

b E KA A EZAIL LGNS, AR KEGHRAEALR S, FHEHEASANITER
R HEk: RFIe GRETATIR = 2L Fah K57) 9# 5 LR RE, BRI,
EAP K EHFHE Ao AL R B MBS E R, A RBIRS, 8- A4, SEMMNE
ARAS B Y, AP BAfep THFA LA EIR N E 2L, A 498 fm B Ao AR K 69 2240 oAt
Fhai A ahay, NI BRIRTE & A eAFFHEN, FRLERR G E: 2R)T LA, B
TRMI, RS R, AR ATRREIA, RRGAF AT £ R, B3R5 K
Ha, TR ARREGA SIS T@GIRL, BitULE 5355 e JATHE R BIER,
B8 T R AT 69 AL, SERRAE N L 69 EAT R FRAME A BUS ITA. M RHEIL,

S RFERBEIZNEEGHSF, BELGRARBFA LG EZM, thde, William Wheeler T
1923 FE2BMBEFALENFHER I L—AN O REFG ., REARGFZG DT, @
Bt K F AL S R Jeffrey Bl 1925 i A R L RBHF L, RMIALEIE, WH LB F AN
8P F T 28,

LEHAAATAERN R, 298 LHFRIARRBHRA T, RBHFRTIBLALL
BT

R WA 4 AR
K42 (fruit flies) & FELAEAR, 42T % Drosophila 2 &“% 5% (FEKFE), RBIM H1E,
HE, FRRAEGPFRKERR, TELSEKMIEET R, 1910 FEEREFEERE
ARBAEAM R I ER AL, ifFEBE e T REBNEF FHIEL,
1933 SRz M RELFERAE, AAMRAT EEAEMN 1910 F2) 1915 F A1, ARBOFRTTE

1946 <Fi% M /R 3 25 B RARGY 5 4 Muller, #e 2 1927 F A R AR X KT UAFRERE,
R RAER T I e,

1995 S5 N R ¥ 4 % R F % Sturtevant #9 5 £ Ed Lewis . YA & f& H #9 Christiane
Niisslein-Volhard #= % [ #) Eric Wieschaus, #ef1 ) E&4F % K F, Lewis & 1950 2] 1970 F K &9
I 4%, Niisslein-Volhard #= Wieschaus & 1970 “F /X K #1 %] 1980 #F4X 49 T4%F, Niisslein-Volhard #=
Wieschaus #9 T/ FH# AH R 50 R F K5 #;

2011 SFa93% N R ¥ 45 48 % B TAE 4 Jules Hoffman, #o Al X850 R 2R, 2 TAFHM
T 1995 F, SHCERAF RRBALHNORR, REANARBIZINT, iR FL
R AN KAmE R R RRT 2L R Toll, LT Niisslein-Volhard A= 3/ 52 36 F 69 #F 52 K
A, Toll %75 69 & G A X H AR K 6915 5 4% 51898 5 5 R I H 40 697 A . Hoffman ¥ & JLLAZ 5 4%
FiBHAA Toll AT AL ST F R, LA BHREASE, @A Spatzle YA LR A& 5ILH
R RAESREE, TR, $ANERE--IE K569 Charles Janeway #=f& 0 K ¥ & d E 5+
W3 B9 Bruce Beutler -2 /N3 FiE9 Toll EMME G R ARILE LA S X LK.

AW ea T AL, KREWASE KA ik edsn N I %% Seymour Benzer. Rockefeller X 5
#) Michael Young. Brandeis X % #) Jeffrey Hall A= Michael Rosbash. #1169 T BT T £ 544
ey B, B Joseph Takahashi ¥ & 3/ R A 4469 9 F, EBA MR 38 2] AH L4 48400 69 HLIE
Benzer # /5, 2017 F Jeffrey Hall. Michael Rosbash #= Michael Young k%% .

FRRBABENTEAF, B, RBEEWFLT XEERN. SAHEEMFLT TRERN.
stmia £ F AR R FATAER, miBEEEFHEN T SN EAebhFe g A FA KR, MEY AR
J o

FRL R ERT?
—BEFE, PRMBARZBRIZAEAGHTIL, M AR EHATERN, REINMIHRE
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R FBA T, Plde, £ B R K6 A EHARIT EFH P (HHMD, 8537 3258 503017 (Ff Janelia
farm) = &6 BARRAY 2 AR AR RAL, MIX AT @ BATAH 48 S K69 B R AR AGAP 22
FRAN S

R RATERATRR?

MR T @R, RFARBERNARLRES (BEFE. FRREHATR), Fltk. A
HEFRL, RRBEEAKEIRA 43, AP EWOFTLREMRR D, 2] 1933 FUB, RS K
AEERGKI, RTHARARELERGXE. ZHTALEARITHERLE (R REY A
TTRGFELR). AREFFALATILTSF, —HBRRARANAEE TR AR

—H A ARG AREITR, TRAREFHERR LA RRELT, FEZAEAMWKRRAEX
44, Mi2dE k4 David Hogness 72 1970 FRX 5 R E A F 2 R ARG 7 k. 1982 F, %
i 7 Carnegie Institute of Washington # Rubin 5 Allan Spradling & P P 45 & T A~ 349 R4 L B
Tk, ARAETAET B ATk, 4e 1987 3% 49 O’Kane 5 Gehring & ¥ % %869 enhancer trap, 1988
4% E 49 Lynn Cooley 5 Spradling A P 48 & T #ATHE NN R F R T ¥ 5, 286 Tautz 5 Pfeifle
F 1989 F KA AIER & H kT RAE 2R, AT AR RKMGAN, 1989 F£EZ mF R
4 Golic 5 Linquist 8% FIp/FRT & 45| AR A A T REEAE 57, 1993 Fm i X 514 524
A% 0935 W 5 Rubin ¥ L4748 B T8 A0 4. 1993 F940-4h & 521249 Brand 5 Perrimon 4%
H Gald-UAS 5| N R %8, Jij & =+ F Mk Z Al fl 2 st AT A& B & K 6 B ) Ao = ) 454 0 1999 47
Y58 KA WA B b AR AR ST A M = MARCM 77 ik, ST A AT/t A B £ 7% kay &
A (Lee and Luo, 1999). 2000 %, %/& T A +T/UF/E, Golic Aotk ayF HAF LA R Y i AL
KEATRAAT R LR HIkHE K (RongandGolic,2000) . =T 3% b 47 4 4 22 38 R 34 69 H K
(Kitamoto, 2001), e AR AE R, SR, RIBILAAE AR EIEF LA IE % 6942 A
(Brumby and Richardson, 2005; Bilen and Bonini, 2005; Harvey etal., 2013; Gonzalez, 2013)
v I R AR 87 77 ix A2 254 (Gonzalez, 2013),

RO R B FH WA AT L FEL? ZIFET ARG KRG A IR R E) ALK
AL, A G EKREMFIAEGER, ATRRREDHEFLR T RGN, ALFLRIFRLIZE
A, BRRIALK, 4o Rivayte e () Lt MM R 88), Bk T XY A= XX $ &4k,
k@ g A AL, EEARE. 1980 FAX. 1990 FR KA RRAAWGRETERE, CMNA
AR KSEHETME . Al RRIASFRAAT—F, 20H G FHIL, I2
B RF A RKAIRIFOH T, RBIEB R RASIONR, BT, RA@BENE,
KA MRS, HELFA AR BFEH @, TRoFemia. megfl e, $4
A=At fe s R R A AR, JLFAFRR ST e, @ 2L AN matmd A — /AN mie, X
HEXWENERSANATARRBRINEAE TRNARILEL, RHFREFERSEFAL. 2
A, FRTEFHRBABFOARE, REMNAILE (BFEARX) WHAELAR, 2R RAERE
ERWBAAAM, mALAAREARER EARM, Bib, AL EROEET AR EIHOLE
R T AR R,

ERFELTHEFaRLKRIERETE”, RBATH fade, DR BATAMGAR LI, —
NEMRGRABRK? T—AAERMFA? ZHEGEARAVRARDEEH, mLEEH%,
SHAZFINEREZHERE, THAKXEEERRAAF —NEY, R EER 424, sFr—%
Ay 154,

37



B—F

Bilen J, Bonini NM (2005) Drosophila as a model for human neurodegenerative disease. Annual
Review of Genetics 39:153-171.

Brand AH, Perrimon N (1993) Targeted gene expression as a means of altering cell fates and generating
dominant phenotypes. Development 118:401-415.

Brumby AM, Richardson HE (2005) Using Drosophila melanogaster to map human cancer pathways.
Nature Review Cancer 5:626-639.

Cooley L, Kelley R, Spradling A (1988) Insertinal mutagenesis of the Drosophila genome with single P
elements. Science 239:1121-1128.

Golic KG, Lindquist (1989) The FLP recombinase of yeast catalizes site-specific recombination in the
Drosophila genome. Cell 59:499-509.

Gonzalez C (2013) Drosophila melanogaster: a model and a tool to investigate malignancy and identify
new therapeutics. Nature Review Cancer 13:172-183.

Harvey KR, Zhang X, Thomas DM (2013) The Hippo pathway and human cancer. Nature Review
Cancer 13:246-257.

Jeftrey EC (1925) Science 62:3-5.

Kitamoto T (2001) Conditional modification of behavior in Drosophila by targeted expression of a
temperature-sensitive shibire allele in defined neurons. Journal of Neurobiology 47:81-92.

Kosman D, Mizutani CM, Lemon D, Cox WG, McGinnis, Bier E (2004) Multiplex detection of RNA
expression in Drosophila embryos. Science 305:846.

Lee T, Luo L (1999) Mosaic analysis with a repressible cell marker for studies of gene function in
neuronal morphogenesis. Neuron 22:451-461.

O’Kane CJ, Gehring WJ (1987) Detection in situ of genomic regulatory elements in Drosophila.
Proceedings of the National Academy of Sciences USA 84:9123-9127.

Rong YS, Golic KG (2000) Gene targeting by homologous recombination in Drosophila. Science
288:2013-2018.

Rubin GM and Spradling AC (1982) Genetic transformation of Drosophila with transposable element
vectors. Science 218:348-353.

Rubin GM and Lewis EB (2000) A brief history of Drosophila's contributions to genome research.
Science 287:2216-2218.

Tautz D, Pfeifle C (1989) A non-radioactive in situ hybridization method for the localization of specific
RNAs in Drosophila embryos reveals translational control of the segmentation gene hunchback.
Chromosoma 98:81-85.

Wheeler WM (1923). The dry-rot of our academic biology. Science 57:61-71.

Xu T, Rubin GM (1993) Analysis of genetic mosaics in developing and adult Drosophila tissues.
Development 117:1223-1227.

Toll 5% X £

Lemaitre B, Meister M, Govind S, Georgel P, Steward R, Reichhart JM, Hoffmann JA (1995 )
Functional analysis and regulation of nuclear import of Dorsal during the immune response in
Drosophila. European Molecular Biology Organization Journal 14:536-545.

Lemaitre B, Nicolas E, Michaut L, Reichhardt J-M, Hoffman JA (1996) The dorsoventral regulatory
gene cassette spétzle/Toll/cactus controls the potent antifungal response in Drosophila adults. Cell
86:973-983.

Williams MJ, Rodriguez A, Kimbrell DA, Eldon ED (1997) The 18-wheeler mutation reveals complex
antibacterial gene regulation in Drosophila host defense. European Molecular Biology
Organization Journal 16:6120-6130.

Medzhitov R, Preston-Hurlburt P, Janeway CA Jr (1997) A human homologue of the Drosophila Toll
protein signals activation of adaptive immunity. Nature 388:394-397.

Rock FL, Hardiman G, Timans JC, Kastelein RA, Bazan JF (1998) A family of human receptors
structurally related to Drosophila Toll. Proceedings of the National Academy of Sciences USA
95:588-593.

Yang RB, Mark MR, Gray A, Huang A, Xie MH, Zhang M, Goddard A, Wood WI, Gurney AL,
Godowski PJ (1998) Toll-like receptor-2 mediates lipopolysaccharide-induced cellular signalling.
Nature 395:284-288.

Poltorak A, Smirnova I, He X, Liu MY, Van Huffel C, McNally O, Birdwell D, Alejos E, Silva M, Du
X, Thompson P, Chan EKL, Ledesma J, Roe B, Clifton S, Vogel SN, Beutler B (1998) Genetic and
physical mapping of the lps locus: identification of the Toll-4 receptor as a candidate gene in the
critical region. Blood Cells Molecules and Diseases 3:340-355.

Kirschning CJ, Wesche H, Merrill Ayres T, Rothe M (1998) Human Toll-like receptor 2 confers

38



responsiveness to bacterial lipopolysaccharide. Journal of Experimental Medicine 188:2091-2097.
Poltorak A, He X, Smirnova I, Liu MY, Huffel CV, Du X, Birdwell D, Alejos E, Silva M, Galanos C,
Freudenberg M, Ricciardi-Castagnoli P, Layton B, Beutler B (1998) Defective LPS signaling in
C3H/HelJ and C57BL/10ScCr mice: mutations in Tlr4 gene. Science 282:2085-2088.
Qureshi ST, Lariviere L, Leveque G, Clermont S, Moore KJ, Gros P, Malo D (1999) Endotoxin-tolerant
mice have mutations in Toll-like receptor 4. Journal of Experimental Medicine 189:615-625.

39



