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AIAELAHBARAEMARA - EEDER T BEHLFTEKRKEEFTIE > AERE
AR % % (Aquatica ficta) VE BB % > #1A LED BB R M AI LR BEARRMAE
HAE R RBABR S a0 B FERMABEBE - BT RABE R & RATAH A X8 > 456K
Bk B4 B R BAR LA £4h o Bt » BN R 4L 55 LMK K (444 -533 nm)
Z AT RRTIET @3 i o 5s B2 m D AIR R - LR ARIREIE KRB T g8/ 2K &
Wik RRE  EABERARERERD  EEREL - MAXE KEKKR (628 - 663 nm)
BAET  HHZERBERABEINEARKEYE - hHRBRAIEE 0 £ AT KRR ELER
HARBRFZE > £ 0.7% (1450 18 £ B A RAR /208,672 BEHEET) s ML ECH
EuY AP EARFHMRMREAABLARETRE LA RETRTHEHRMAR
RELEAZBARBRTRERBMATZIERRIESNES - A3TE B AT EF AL LRE K
SBERATARERZITE > MAHYSHZEBE > BABMERNSELERA AR KRR
Eoye s ERAHTHRARE X PESE LS HEEEE LR -
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4 ¥% % (Bioluminescence) 245 b E ey A MR Eik e Bk > BATHILN 700 £ B £
Wme AL BHEK > H P4 80% FAMNEF (Shimomura 2006) » B4 & 4 ¥ B LLE B 8140 F 8y
B &5 49 % X B35 2% (Marek er al. 2011; Oba et al. 2011) » MAR&MAT » €HE LY L& OIS
3 B w8k ¥ 8 F (Mycetophilidae) v R B # 3U#} (Sciaridae) A & %438 B ¢ % #+ (Lampyridae)
"F 28 & #} (Elateridae) ~ J6 % #+ (Phengodidae) ~ Fuig ¢ 2 #+ (Rhagophthalmidae) » /& & &9 % X
FHZIEBEHURKBEMNZ L GE BRKEREAAM T VHANA B RITARITEBRREE
HEZRITKER DS RNBHEA AT AR EZ A BIEL - MEABTEHFH
B BRAMPERERFOHR > Ml MEARTHERZTRIFARERYFH—AAFS
FAVH /109374 - LT AMBEZ T » LAV G & H & K3 BAG A R4 ETE K
BRI > Am > IR TKR S R4~ HIRB B R FR FI  HTRNYGATARENE
KBZEFR—EZFEHFENRER T ATARGFIREZLRABREFLRBYTA
F B (Costin and Boulton, 2016) » % 3% 8 K & T A KEAAF T & FRH AT RRE T
B o AT EHF A REE (Aquatica ficta) > EEKEBKETRT RO SRIEARRTH L
DA R BB BT RRTERS  RERALAREZKATRFLEROBE -
B RAT Rk
K&®

G A A S AR BN AR AR AT R 0 BRI RTR K S  3A
KB RAR R IR B

B ERELPTEA BEXEZHZEANRAK*E*HA20*15*8cm BB 2 E %
B R KARR—HRAEELBER > 2N KSEHE 3 -4dom BHEITR > TRES
FH 24 KBH2 -2 F c REBEYHBERARANEGZMR > BERAAFRILF
ERNBEBAZNEBER > F_RFRBAFRE T LB ARIFOREEE K RRBAER
BN e

ik AR TR A e R A — KX LED BAEE > L&A N E 10 8-E 20
B 30 BB BEEE R 50% EAENBEDIER © BRAEKMA 444 nm 2] 663 nm > &
35 20-30 nm X E— KR 0 EAEK KRR 0 IR E L Model 1935-C 4% % #9power meter

BATRIE > B s uW/em? > REBRE 4B — (A) Fiow °

FHB D E R EREBTRE M 5050 456 LED S8 & (L% ak) BB

-



PRREL 300 18 BHR - ks Bk > 25864 22x30cm ZAE L 4R E > A+ 7%
B & A4 MEEERRERLRERAM > £BREL A 0.001 uW/cm? -
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Bl— > RRTHEAREKETEE (A) £ B) KETRHBLE - w&E K&K EALT S B RN
fRERLEN—ZARE LA EN BA) > &F LA FLE USB4000 FLAME-S-XRI1-ES
WA AR AR AL K S A S UM E B 28 BB, BO) s LED & B EF
& &+ M~ BD)

AT F R
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HEHE BB RS KREBR DT RRLEA RN 6005 ~ B8NS ~ BEISAHZ
BAKREARS T RENEERELHMA RN —ot > B8 EHRRIE > F 0L EAT
AEFHERR o RSB ARTIERRE EdoE] — (A) ATm > RN a0 93 A3
BR AR R E LA EABEL L BRA— 25 A EELSWERARELIEN > AN —
& A fLF #1 USB4000 FLAME-S-XR1-ES #% %! 3% 4& (Ocean Optics) X A4 A H: - R %
K RIMBABA AL ERRES FUI PR ZRALBEAE (B— B) @ UBPEFIRHESE K
SEEK  REBPAX K KA A 567 nm  AHEARZR LXK KA 565 nm F] 569 nm X
Ao 01 P A LRI KA -



REREA R A B 7514 30 04E ~ sh LB A A B4 0 RERM WL AT RS A N4 5
WIEIRIE 0 B 32 s ey 0 MBI R KR EH LT > &K &) quantum
flux density 44548 F) > BB RHET 5587 B "BA” RELRE - "BA HFABE
R “BHR HTE BEARZT HBAET B "HA STHARBREFRAMEK > LT
FlA 45 % BRETARBZ A — 8 LR oL RsRE > REs A “b-w- k-
W EEE  BA R ER NN c AREGCAURKTERZI O ALBERNAE &
U8 04 58 R ZE4E 200 counts BA b 84 %k i B Aw bAST B 98 B SLAE F o

X E R —

ERERNRERYN KO mE > K 8 mm 48k RS BRWEY &N Ay H
Bl —w40 8 ENTE TRAK*R*HAHO0*32*4] A X RELKMAKE LB A
DA AT REIER ey T8 > LRAHENED F LN B4 T LED BEHEZ AT LR
RIBEGH AMERFF > REEFRETE R BaRE+T &4 4 MBI R=EZ
4 0 #4T RNA # 4 #2 RNA-seq library Z 44 °

RNA # 4% RNA-seq library #9223

RNA #Hf# i RNAeasy® mini kit (Qiagen) 34X B8 A & F M #4735 > %2 RNA
%48 100 ul RNase free 7K ° M BEE & Jk4R 8] RNA &8 > 3t A NanoDrop ] € RNA £ € °

RNA-seq library #9% SLAR4% Zhong et al. (2011) 47 > A Hil4n F © polyA RNA 4
#E4E A Dynabeads (Thermofisher) #47 > 48 H 89 polyA RNA #| A 4% 8 1 3 iR 32 7 Ax, &)
200-600 &9 k #4% > #| A ProtoScript Il First Strand cDNA Synthesis Kit (NEB) 47 /& 2% 4% & J&
A% % — R cDNA » 3t 24 % — B cDNA %A #2481 B DNA polymerase I (E. coli) (NEB) #v RNase
H (NEB) 4 & % — % cDNA ° # % cDNA #] A NEBnext Ultra I End Repair / dA-Tailing
(NEB) AT AR5 H 3> Kt dA Ahv > BAA T4 DNA ligase (NEB) #% Z 4 #1 Y-shape
adapter 64~ > & 1E M index PCR 3| F #3348 Z4 > PCR 2% M Agencourt AMPure XP
(Beckman Coulter) 4:.4t4% #1 A Qubit fluorometer (ThermoFisher Scientific, USA) 4T € & > k&
BARGFR -20°C » 2 B #% 42 Tllumina sequencer “F & #A4T o

AREAREHARLEMREARAAZHE

RNA-seq reads st A ShortRead package (Morgan et al., 2009) R4 &P E 64 F 7] ~
adapter ~ A R AL HERE RNA Z F- 3] » B L Trinity package (Grabherr ef al. 2011) 3 /738 4% 48 48
' 43249 unigenes ¥ GeneBank nr & #} B L ¥ 8T hAE3E5E » AR E (Bombyx mori) ~ £¥

(Apis mellifera) ~ B %% (Drosophila melanogaster) % £ %t ##1%% > E value /% 1x107 #93E



X R A DA - KRB KRR o A il T > RNA-seq raw reads 2t 8288 5% 4 B 4 BB 1A
bowtie 2 AT L > 18 read B3 HI45 2R HEE B A — B B, o 31 B A FPKM (fragments
per kilobase of transcript per million mapped reads) 7 %3t & (Mortazavi et al. 2008) - 2 E M %k
# A A (differentially expressed genes, DEGs) A edgeR package (Robinson et al., 2010) 473 &
#h i i 2k 09 DEGs A i — JAR#E L FPKM e #l 48 R LR F 5 AN 3 HH X A A HAE
IEAmEE R AER AR RREALLRERA KRR > AXAHRREMAE S wiR
AERBAREERRELELRAR XA > AACTARRAMHK ) AR AEARAYHF RR
(FPKM ¥ A% 3) B EH B AR ERAHAACAHARRAZTH > e ARBERRZRSAH
XA/ FRIE LI A X DEGs HEATHE R HE 4 (GO analsyis) ©

EREAW

-
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Ak R R BATE R % % 2016 5 A5 BE 98 - BAR2016 %5 A 12 8
2] 148 BEERT 8 ERLBEMERSE  AAANRERK - FRBRELBEY B4 T4HE
MR SRR BEESERTA > BRAL TR A 60F  aTd 15 1F AL T HERRNE
JERFF] > B gL 2B AR X AR B BURME R » 12 45 DX AEIF AR BER - BIFET RN
BT RARIIEEAEA T B A% 0 Bzt E > BB R 200 counts R #
BB R 4Kk K (444 nm — 533 nm) ~ FRKRBE T > R B S LA E R
e RBEGHMm EAEEER  BREROBHET @ KB LEREEK EEREL (X
—~B=(A-E) B=); maekkkH&R (628 nm—663nm) 1 RBH T > RHIFAEKRALRL
HEGBBLREARBEEYAABEDY (R— B= (G-H) - BZ) #AFLBHEK

REXE AT RBIRARBHILE  EXARRELHETHRRBERIGELRINE A SHE LR

EF— > RER A Z R AL S RAETEE IR 45 B Rig B B AR R ER B3 o Avg.

Peak Intensity (counts) 565& & ( £ %) > Average Frequency (peaks/min) 648 % (& %) °

LED avg. peak intensity average frequency
(counts) (peaks/min)
(nm)
dark Ix 10x dark Ix 10x

444 6284.2 ‘ 9875.3 7698.9 40 23 14
463 6267.1 9119.2 9228.2 37 24 13
488 5224.1 ‘ 8640.4 8158.5 42 18 8
515 6340.9 8550.3 6506.2 38 24 15
533 7022.1 ‘ 7900.1 8068.7 38 32 27
597 6274.0 5528.0 4468.3 48 45 56
628 6771.8 ‘ 5564.3 5369.3 39 43 46
663 6045.3 5893.4 5450.4 50 46 54

-
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REBYHEBFA[NAARREZERRELARNGE

F AP R P2 B 5 IR B — b4y B 3B 4T RNA-seq library X #H 2 F > £ 2R &
SR B M mEE RSB HB%E B4 208,672 18 unigenes © H F 60,410 18
unigenes T T HAEERE (A=) KPIRFAL T BGEAFALHETRE  FHEAFA
unigenes & B ¥ > MUK F F A 3 FPKM X unigenes 4T T £ R M A RAR 23 H > o437
2|7 1450 18 £ E M &I unigene * P ARZEBERAYARE 358 RREHEwHAH
freg R 4 2318 > RRETHRARBHREMAR L2618 - XA H AR B 5 136618 -

R wER Qﬁmﬁiﬁéﬂﬁﬁm 4kt

A ERE X | I & unigene | Unigene “F34 | Unigene & & | # 42 unigene

unigene # B | e sk E | EE (o EE @) 3 (nt) K& (@)

208,672 60,410 26,285 456 298 201

Bt £ B M AR AR EITHEE S (Gene Ontology, GO term analysis) > 4 R4
WA E A > GO 5 H A= KFEBF - e 8 i 7 (Cellular Component) ~ %4~ -F 2 A& (Molecular
function) ~ Fv & #7:8 42 (Biological Process) % 4R 3 82 547 » AR AT F B A 5 Y2049 & 48 7T ER 1% >
O 3t — A HDRESHEIEEEF OB FXEHHEFHEETRMR > ZMTHFFLEF
NEHERAEB LR (k=)o
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W~ RRERREE R A RREHABRZIER S H#IE o (A) Cellular Component;

(B) Molecular Function; (C) Biological Process °
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A~ ABBEERZARD KA R M A Z KB R, #BIE © (A) Cellular Component; (B)

Molecular Function; (C) Biological Process °



R RSB BIARTER R T/ HEARERRY /  HMBANEZEMREARARGHER
SHRIE Z BB FE SRR -

GO Terms up-regulated / activated unigenes down-regulated / repressed unigenes
digestion primary metablosim process
oxidation-reduction process macromolecule metabolism process
Biological Process regulation of hormone levels celular biosynthesis process
organic substance biosynthesis process
level . . . .
4 ribonucleoprotein complex biogenesis
Cellular respiratory chain plasmodesma
Component intracellular
Molecular . .
. tetrapyrrole binding pheromone binding
Function
energy taxis ribosome biogenesis
hormone metabolism process macromolecular complex assembly
protin metabolism process cellular macromolecule metabolic process
. . macromolecule biosynthesis process
Biological Process .
macromolecular complex disassembly
protein metabolic process
aminoglycan metabolic process
level response to salt stress
5 non-membrane-bounded organelle intracellular part
Cellular .
psudoppodium non-membrane-bound organelle
Component .
external encapsulting structure
heme binding RNA binding
transferase activity, transfering one- . -
Molecular Y & ribosome binding
F tion carbon
ncti . . . T
unc protein phosphorylated amino acid binding
epidermal growth factor binding
antigen processing and presentation of .
gene expression
exogenous
extracellular matric disassembly organelle assembly
prototaxis cellular macromolecular complex assembly
. . . ribonucleoprotein complex subunit
isoprenoid metabolic process .
. . organization
Biological Process . .
proteolysis cell wall macromolecule metabolic process
cellular protein metabolic process
glucosamine-containing compound
metabolic
aminoglycan catabolic process
level response to bacterium
6 intracellular organelle
Cellular
cytoplasm
Component
cell wall
transition metal ion binding calcium ion binding
oxidoreductase activity poly(A) RNA binding
methyltransferase activity rRNA binding
Molecular monooxygenase activity phosphothreonine binding
Function oxidoreductase activity, acting on . . ..
. ribulose-phosphate 3-epimerase activity
paired donors
lysozyme activity
guanyl nucleotide exchange factor inhibitor




AERAAEMITAAEREAE  URMELBAEARE  FHELRBRZEAR X
R - RIVEXRRBRBLIARAR > #IH RNA-seq @8 T RE& B HEskm > 3L Ak
MERGEESBESE T RR UAERERERLAR > BRI ZER AR R G REHEE
FE #6335 24 biological process ABBRE A E - St AR E LA / ZAMB M HERFA T T
FRRA BB % FE A B2 (hormone metabolism process) 48 B » 3% X £ 2] £ A
WmE+ Ry B F A E AR BRI (juvenile hormone metabolic process) Fv “F &k F A R
#£42” (juvenile hormone biosynthetic process) * &~ HEL R AREIR T HBERZ » g4 B
BZFEHERAPPRCRFRAMEREERE LN MARRAET TR / RRAMME > L4k
RNEESMHAS “RHFARHiEIE” (macromolecule metabolic process) ™ *“#m f 48 i, 17 & AL

(cellular component biogenesis) Fv &% R & (response to stimulus) % & /& 48 B

RARRERLE  KRPBRRINELBRELADNATELEYSEREARAFBEERE  BF
AHFEAMRERRE LI £REHAAN > ROBFZIARRENYSSHBREH B AL K
Lm0 A ARG AE A GFEEFRL 2857 % (n=28) #EH A A 64.29 % (n=28) ° k%4
WA B AL REFKRBK > ARAAFARZ CBEAL2ERT  RLEEREELALIESR
B EEREE - AMEFEETNA > FENEM R LT RBAE B R L BR AT
(circadian rthythm) AR X R @2 BE > KMNEZEMHERAR PR HF X B 4T 0T48
ABRIAR > TREIERIR B & ¢ 1. 8 KA e ss4a B A R 1 H4b i 4 K 5] M & 7% /£ NCBI nr
BREFLLEE 2 RPARBLATRRRAABIFEGFE R R NG RAEGFEEMAR X

BB ERRRME  RIBFERS TREHRER -
&

A3t EAA LED BB ARMAL LR  BEARRE AT HTEE R AR 50
WEERHBEBE - RATRUVBEERSBERITAA X8 ERRURA S HAR RFK
MAE - il > R4&FENERSLIG KK (444-533nm) Z AT RBRFHET €38
BAREBARRDBEAIAE  EBRAREE KRB T LR G B HRE - 1228
BEREGRERD  EEREL - MALE RAEKRLR (628 - 663 nm) BH T » HEHZ 4 KA
KRR AR RKREY > Bk wRRALTHAT R4S HAERBERMAREAYAK
HEZARARD KRE KRR EATAHAZTE S HARAEL > EATLRRMZER S
WABEF 215 0 4 0.7% (1450 18 2 R AR /208,672 E#skT) sk £ R ECH M
0% RV FABFHMRARBALBEAAREBEE LA  BETRTIELRMARR
BEAGERARBETREREMA T IR REIERAS - A3t E B AT EF AT KR K&

BRATHAERZIDE > MARYZZENBE S F L SHEMER L -
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