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Purpose&
contents

> The commercial importance of disk abalone and recent high mortality associated with
infectious diseases, environmental factors (temperature, salinity, and chemical pollutants)
has raised the urgent need for a more systematic study on immune and stress defense
systems in abalone at molecular level.

> Measurement of gene—expression profiles wusing microarray technology is becoming
increasingly popular among the biomedical research community for molecular understanding
of immune system. However, microarray concept is poorly applied to understand the host
pathogen interactions, evaluation of environmental stress and defense mechanisms in marine
molluscs.

> The overall goal of the project is to understand the host defense mechanisms of disk
abalone, Haliotis discus discus by identifying immune related genes and their transcriptome
profiles with respect to disease infections, physical stress factors and environmental
pollutants using GS—FLX based oligonucleotide microarray.

Result

» Treatment of abalone with immune stimulants (biological, physical, chemical and synthetic
stimulants) in order to induce immune related genes which are rarely expressed.

» Analysis of ¢cDNA sequence using GS—FLX titanium
—Analyze 1,593,772 reads
—Obtained 34,700 unigenes

» Construction of 135K oligonucleotide chips
—Construction of 135K oligonucleotide chip (12x135K) using 34,771 contigs

» Analysis of gene expression using 135K oligonucleotide chips
—Analysis of gene expression in gill tissue treated with immunogen at 6 h and 24 h

> Molecular cloning and analysis of full—length ¢cDNA

» Production of recombinant proteins and functional characterization of immune related genes
— 6 recombinant proteins

» Expression analysis of the immune genes by real—time PCR
— 15 immune genes

» Understanding the biological/signaling pathways and their interactions of various
immune—stress response systems for better molecular insight of abalone host defense
mechanisms.

Expected
Contribution

» Many genes were discovered and these will greatly enable future studies of immune
defense mechanisms in marine mollusks

> DPossible application of abalone 135K oligonucleotide microarray in environmental
toxicological studies

» Since immune stimulant at controlled level can boost effectiveness of the immune system,
our overall results could be used to find out effective treatments for a variety of infections
in aquaculture species.

> Provide sound basement for research community to deeper investigation of biodefense
mechanisms and comparative analysis in different invertebrate species

Keywords

Haliotis discus discus Immune activation Biodefense mechanism

Genome Sequencer FLX (GS

FLX) system Oligonucleotide chip Microarray

Recombinant protein cDNA Real—time PCR
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Disease name Abalone species Causative agents Country

Virus infections

Crack shell disease Haliotis diversicolor Different virus strains China

(Amyotrophia) H. discus hannai Spherical virus Australia

H. discus discus Virus like particles South Africa

Japan

Viral ganglioneuritis . rubra Herpes-like virus Australia

Viral mortality

H
H. laevigata

H. hannai
H. diversicolor

Spherical virus type I, II, Il & IV Australia

Bacterial infections
Abalone vibriosis

White spots in necrotic
muscle

Haliotis rafescens
H. diversicolor supertexta
H. discus hannai

H. diversicolor supratexta

V. aliginolyticus Korea

V. parahaemolyticus Taiwan

Vibrio spp China

V. fluvialis, V. campbelli, Australia

Pseudomonas fluoresces South Africa
Japan

Candidatus xenohaliotis China

Perkinsus olseni/atlanticus

Blister disease H. discus hannai V. carchariae Japan
V. fluvialis II China

Fungi infection

Foot tubercles Haliotis sieboldii. Haliphthorous milfordensis Japan

Shell mycosis

H. australis
H. virginea virginea.

New Zealand

Parasite infections
Perkinsus

Kidney Coccidia

Withering disease

Haliotis spp

midae,
spadicea
rubra
laevigata

SMIISURS VIS

=

cracheridii

Perkinsus olseni Australia
Perkinsus atlanticus Spain
Perkinsus marinus

Ciliates-Margolisiellahaliotis USA,
Sabellid polychaetes China
Trematode metacercariae Australia
Rickettsiales-like prokaryote USA, Mexico
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Haxar AR (Hedgecock et al., 2005), &A7tA] o] Fojz  tF-Eo] Afo|AE= hemocyte

migration, concentration respiratory burst activitiess ¢ ZFHZA <l parametero] 7]Z3}e] HGuHS-o
o113

ek ATE FPs] 2l At o3 7HH A parameterZ2E AT WAHES- 7] Fo] gk

st 49l
BEst o7t HAA Rk HFEEH FHAFEEA 4L F e S o wro A EC AARE
AR 2 AAs=Y WSS HFEES WA LRI} AEAAS 77| wid], F3H5F sE9
HAAA 28-S Bl 1 AdA4S FAld = glrh ogfd of 2 HAES X33 AATEEY]
HARES 7]1zte] digh o]alE flsiA= AATEAA FolHOoR o|& Vet in vitro AEES o]
dastth, ZPHARD parameter7t obdl A A& A7 JEHE WE & 5 v AHAR] parameters
grop ) 0 2 4] ERpeEe A o] A7 Abel gk W&k ola) 7t Thed Alolth

AEel Woukgy 22 AgddES ey dadde dd A #A4S 9 g42e w§-
Aol ng T AEARITY A 4 7= A5S &3 large scale®] Fxx #d A7
PAlol HEHa ok AMEE Fdxke] Aoz Ao thefst wkg 7|2S olsfsty] flsiAdE FAlel
FEe HoHE EA45te &2 A AT £ dE HAAYE =EL S Qojob s ayn=
A= Y AAEE] el Fwt (Crassostrea gigas)2] 745, M2 FHAAEY screeningS ¢8|

Institute of Oceanology of Chinese Academy of Sciences (IOCAS)$} Beijing Genomics Institute
(BGD)7} #=9& International Oyster Genome Consortium (OGC)E A®3lal Crassostrea gigas
genome projectE Fa o1 grl T FYolE St oA microarrayE o] &3t A=Y
Az I 2AFE FAS7] flgh A7 o] FojRen, FAN o= FAHEI A S

EAs= AN Vibrio 79 monitoringS 9]3F microarray system= 7|23s}7] 98 ATFE 43349}
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A7 Ne 2 A%

1R AT5Y e R Aot

m A2 AA (stimulant)E ©]-&g AY o] &3}

AR R e AR FEoA A FElo|= (antimicrobial peptides)®} interferon (IFN)S¥ & 8
HARES A= THERA FETh o]y d olfE WY AHE& FA @ FEEHFE TSI cDNA
libraryE ©]-&3 FHdA FHom= Fa3 WY v FHAE grer] 44 4rh weps o] Aol =

il

tFek W A& (Virus, Bacteria, Scuticociliate ), ¥4 WAXHA (Polyl:C, LPS %), Tv%,
wHuE=Ed & o&ste] WAANARS ASFoemA WAy AEfRC wges Ak
o

1) 99 € 2EH2 8§ f-3%Y HA 84 f=

o AF 80—100 g9 AZI 7VwAE (Haliotis discus discus)S AEUEA A0 ZHE 956l zh719)
APFER 4709 IFOZ o] 80 L] FxolA 20£1To =& FAS Y] 15793 48 AlZTh
Aol W A|~HlS @43t AAA Fold W wkE FHAES AAME fFEst

il 5= E al 3} 9}
FE% W RN DAEA WIHE AEds B FAAES FEG] Ao BT EAS A%
250 FI5e

1-1) Btelglolse} LPSE &3k Aofdxte €43 =

uhg| g ol9} LPS (Lipopolysaccharlde)oﬂ 93t HAFAAe XIS FEst7] st te9 Listeria
monocytogenes, Vibrio parahaemolyticus, Vibrio alginolyticus ¢ 3 9 WA v glolet LPSE
ol &ttt Azt & XGHiFe 5 2 ikl 250 ul¥ & Robd HdAlEelsta, o] 500 ul®] PBS
(Phosphate buffer saline)oll A|F-F A7 %, Zbzbe] Ao &5 100 ul® FYsATh. LPSE PBSE
olg3te] 10 mg/ml E%9 stock solutiond FH]3}L, o]—% 100 ul® HAFe] & FARstY W
AR A S FRSATh

1-2) vlolg =&} Poly IICE o] &3¢ WA/ &3 fF =

ol 2o 23t A& o] WA FHARe HAF A FEE 95te] Viral hemorrhagic septicemia virus
(VHSV)®} Polyinosinicicytidylic acid (Poly L:C)& ©]&3}%ty. VHSVE FHM cell lines ©]&3to] 24
well tissue culture platedl A ZS2A1FH 3, 10 % FBSe 344 (100 IU penicillin/ml9 100 mg/mle]
streptomycin)& X338t minimum essential mediumol A H]FEITE. AE 1AAY 1X10° pfu/mlY
VHSVE #4532, poly LCE A5 100 ugs PBSell &3)A17 5o FASEA

1-3) 89, S84 2Edzel e wg f049 AR fE
Auel LE W PR Fol g% 2Edsd weHe FAA AN 3
(25%)9 A5 wBAE, 1 (280)9 A ARS wEFAA BA GAAE] AR

FESGL. A% FELw U weBAFe sehd sEds add gd BRAfAEe
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ArAEAA S FEst7] fete] 5% (CdCle: 10 ppm, CuSO4: 10 ppm, HgCly: 5 ppm)d WlEH| wghE2
(BNF: 25 ppm, Aroclorl254: 10 ppm, TBT: 2 ppm)<S PBSel| 5o z} AE o] =& FAEY T

2) GS—FLXE o]&3 AHAA 4

Wy 84 2EY 2, S5 2 @y wdEde o8] fAe] dAEA o] FR% HE2] hemocyte,
gill, mantle, digestive tract, hepatopancreas, muscle, gonad% ¢ ZA S A Z&3dlo] AA|dLroA SAA 7| 2L
RNA®E A7kA] —80TCollA H#3IATh Z Z29] total RNAE Tri reagent® ©]&3le] F&3}aL
PolyAtract mRNA isolation system (Promega)& ©]&3l9] mRNAE E3 3t AR A7EX] —80TA

B3t 260 nme] 3ol FHFEAE ol 8ste] FEH mRNAY = T5E FAsT
First strand cDNA synthesis™ RevertAid™ H Minus First strand ¢cDNA synthesis kitg ©]-&3}$l ).

27 e 3709 A A 2 mRNAS o2 412 o 3 uge mRNAY| Gsul Algdaxr 98
¥3+sF+= oligo(dT) primer (5°—GAG CTA GTT CTG GAG (T)1sVN—-3'Z 1 ul #H7}star DEPC—treated
waters ©]-&ste] 12 ul® volumes SrHFaL & AlolE §, 70°ColA 53 wjd vhg § d5o= &7
WA A FAT. o] whe &3tdlo] 5X reaction buffer 4 ul®t RiboblockTM Ribonuclease inhibitor (20
U/ul) 1 ul, 10 mM dNTP (dATP, dTTP, dGTP, 5—methyl-dCTP) 2 ul& H7}ste] & Ao Fa1,
37°Col A 583k wkg- A At o] 5o RevertAid "HMinusM—MuLVRT(200U/ul) 1 wlE F7}akar 42°Col A
6087 WHEAIATE HESo] W & 70°CollA] 1083+ &AE inactivation A|AFI, dHom HA
WZEAl A FQth. 10 M ammonium acetate 4.2 ul¥} wWkgNo] 2w} volume® *}7F% 100 % ethanole
HA7FeE F —80°Col A 583 WhA8laL, 4°C, 13,000 RPMelA 2083t QAR ste] F5AS AAT Fo
70% ethanolS ©]-83}o] rinseddtl. FA¥ RNA/DNA hybride] pelletS AZF AlZl % nuclease free
water 20 uloll A H A]F T} Second strand ¢cDNAQ] A4S 913ted, &% First strand cDNA®] 10
mM dNTP (dATP, dTTP, dGTP, dCTP) 2ul, 10X reaction buffer for DNA polymerase I & ul,
nuclease—free water 66.8 ul, RNase H 0.2 ul (1 U)¢ DNA Polymerase I 3 ul (30 U)S H7}sta 2
HelE $, 15°CellAl 2417 &b whg AFTh wkgo] £ $ 5 ule] 0.5 M EDTAE FH7bshsith
HE-S-olol deionized water® #H7lsle] 200 wlE 93, F7F2 20 ple] 3M sodium acetate, 2 ul9]
glycogen (15 mg/ml), 600 ple absolute ethanolS H7}3dlal —80°ColA 30E7F ®wHx] &, 4°C 13,000
RPMell A 3027 4delste] ds cDNAES HAAZY. 70%9] ethanole ©]&3te] washdtal, 70 ule]
watero] ds ¢cDNAZE resuspension A|FHTh Poly A taile AA37] Y3Fe] 65 wle] ds cDNA] 8.6 ule
10X Tango buffer, 8.6 ulel 10X SAM, 1 ul® BSA (10 mg/ml), 2 wle Gsul (2 uD)e 0.8 plo waters
H7bskar 30°Coll Al 4A1ZE B9t WHEAIA poly A tail S Awkatar, 65°ColA] 2027 &3 A7 th
A% cDNA= Genome Sequencer FLX System (Roche Applied Science, Indianapolis, IN)<= ©]-8-3}¢]
A7NME S A5, 93 4719 S Newber assemblerE ©]-838feo] #4330t}

gz dAFA A AHE double strand specific nucleaseZ ©]83F%) ¢DNAZ normalizationdt T
GS—FLX titanium= ©o]-g&3sle] A3t} 319 21 normalizations 38 A-$ polyAS AAE 4+ A=
o] 9lo] oA AFS RevertAid™ H Minus First strand ¢cDNA synthesis kitS AF83}9] polyAES
A A8 tFS transcriptomes 24359t Normalizationd ¢cDNAES AF-83}¢] transcriptomes 41t
Ao R WY E FAXAE wEd 5SS A9 GS-FLX titanium® &A% homopolymer’} 9S A%
e 799 d7IA4E #41S maskingstAl F©] homopolymer7b §1& A9 Hluste] WA Ao R
40%0]7¢2]  data® A Ho. mEpA o] FAlAN = dAFE W adFer  Fdstr]  9lshd
normalizationS F3Y3}#] &1 polyAE A|A 3 TS transcriptomes FA15Fe] 1,500,000 read ©]=

o
o o
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wAstglor F7H o2 Solexa Hiseqs ©]83le] 144¥wk readE w438kl 12Gbe] A7VIMEE
RS
2. 2%

1) GS FLX seuquencing
GS—FLX sequencing analysis data: 3% 23 18] 29], aligned read distribution< 13 39 YeEF AT}

b 2o}, vle]gi~ H LIPS 59 WY fHeo A4S fFEste WY A5 24y, 2 2 AR 9k f
A} vb-g- fx, a8 Tad 2 EH] BdEES o]ty tpkdt fAAte] AARAE S fEd HE
o] 7z} A o7 HE RNAZS EFst] 3719 2802 Vo] ZF 18 9 507 reads® 1509 readsE &4

StazF AT (Z1F1: hemocyte®}t gill; 7152: digestive tract® hepatopancreas; I35 3: gonad, mantle,
muscle). 3t read®] Zol& 348 bpE WEMNRITE Hemocyte$t gill ZFolA & 383,9347H, digestive2}
hepatopancreasZS 41 &A= 594,31170, 28] "=FA 2 S & mantle, muscle®} gonadZE 41& 15
M 615,257709) reads7t BAEo], AAH R 1,593,772709] reads’} ¥AF o] EF A< 1509 readsk.
o we 9] reads’t EAFHAT 3709 2FANA 22 132 Mb, 205 Mb, 217 Mbe] @77} EA 5o &
FgHoz2 F 555 Mb7F B EAT A readsol 1,431,699702] reads”} align¥ 1L, A E48 27]A
d T 90.5%° Zdh= 502,372,808 bp7t align¥o] AEE = Am= FHESAT. Aligned read
distribution> 1% 3o YEFHRT} Reads #E2EE EW 400~550 bpe read’l & o|F1 A& AL &
¢l & 4 AT GS-FLXE Edto] gud dHolBE 7HA Al sequence assembly 23 W aeqitt. A
readsz oA 79.3% AEY 1,264,147719] reads”’} assemble® At} Assemble Z3} 30,987709] isotigst
107,11370¢] singleton A €S 313}t Isotig B 23 1.2 kbe H AdolE e, = 37 MbY
isotig A7IMES +A4T F AT

GS—FLX titanium< ©]&3}9] % isotig G7IA<E FolAd "Iy E94 = T75%
o 2EY 2z ¥hgsle 8 AR deA A= AL BlastXE 7RI Ay FA
3570 fofste] Zh7b i 3, 4, 50 YERALE Isotig F71MES o] 43te] Blast X&2 %4 }01 AR
7N EE THAE EFES o]&35tY] GOE B4139 Y}, Biological precessel 93 EF (13 5), cellular
componento] €3 EF(1¥ 6), molecular function®] &3 EHF(2H 7)o YEFHJ, 1Y 4&

biological process, molecular function, cellular component®] H]&& F34 o= YeERI T
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H. 2. Analysis summary

Hemo, gill Dige, hepa Mant, musc, Gona sum
num Reads 383,934 594,311 615,527 1,593,772
run data num Bases 132,157,447 205,030,611 217,903,482 555,091,540
avg.Read Length 344.22 344.99 354.01 348.29
; 341,775 534,908 555,016
num Aligned Reads 89.02% 90.00% 91.03%
Align o Al [Beses 118,735,895 185,893,570 197,743,343
result 89.84% 90.67% 91.70%
. 1,909,025 2,910,283 2,746,419
inferred Read Error 161% 157% 1.30%
num Aligned Reads 1,431,699, 89.83%
num Aligned Bases 502,372,808, 90.50%
inferred Read Error 7,565,727, 1.51% %
R number Assembled 1,264,147 79.32
number Partial 153,415 9.63
s result o ber Singleton 107,113 6.72
numberRepeat 15,497 0.97
numberTooShort 23,027 1.44
numberOutlier 30,573 1.92
numberOflsogroups 21,075
avgContigCnt 21
largestContigCnt 3,638
isogroup | numberWithOneContig 17,104
avglsotigCnt 1.4
largestlsotigCnt 100
numberWithOnelsotig 17,767
numberOflsotigs 30,987
avgContigCnt 2.5
largestContigCnt 17
it numberWithOneConitg 17,792
numberOfBases 37,589,401
avglsotigSize 1,213
N50IsotigSize 1,656
largestlsotigSize 13,958
Read Align
num berQutlier
numberTooShort
numberRepeat
numbersingleton
num berPartial
numberfszembled |_. ~ . IJ
- 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

num berfsse mbled

numberPartial

numberSingleton

numberRepeat

numberTooShort num berQutlier

(%)

79352

9.63

6.72

0497

1.44 192

a9, 2.
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Assembled PartiallyAssembled | Singleton Repeat | TooShort Outlier

% 503 e wes| 27 sl 5 Aligned Read Distribution
100 33,176 6,500 15,011 2,064 4,887 539
150 43,004 6,732 6,082 7,809 243 631 300,000
200 56,100 7,857 6,300 1,344 84 756
250 83,330 10,802 8,193 1167 25 1,370 550000
300 108,138 13,711 9,960 1110 ol 2172 ’
350 | 162,161 18,841 13,140 1,382 1 3,611
200 | 222,024 24,346 15,934 1771 O[f 5485 ., 200,000 H Assembled
250 | 245,394 27,740 15,824 1,969 Of 6,790 E )
500 (243,740 26,603 13,190 1,890 Of  7.041 3 150.000 H PartiallyAssembled
550 62,842 9,504 2,940 910 0l 2001 3 i Singleton
600 2,752 646 68 53 0 76 &
650 79 18 1 1 0 6 100,000 Repeat
700 4 0 1 0 0 0 l ® TooShort
750 0 0 0 0 0 0 I )
800 0 0 0 0 0 0 20000 WOuttier
850 0 0 0 0 0 0 I IL L
900 0 0 1 0 0 0 0 3
550 5 5 5 o o o 50 100 150 200 250 300 350 400 450 500 550 600 650 700
1000 0 0 0 0 0 0 Read length range

I 1,264,147 153,415 107,113 | 15497 I 23,027 || 30,573

| Assembled PartiallyAssembled [ Singleton | Repeat [ TooShort [ Outlier
50 |[f 0.04% 0.07%]! 044%[ 0.17%[BN77.21% 0.02% A"gned Read Distribution
100 262% 424%|F 14.01%|L 13.32%|F 21.22%| 1.76%
150 347% 439%! 5.68%|L 11.67% 106%|l  2.06% 100.00%
200 444% 5.12%]1 5.88%|f 8.67% 036%|f 247% S
250 6.59% 7.04%1 765%|L  7.53% 011%|L 448% i
300 8.55% 8.94% 9.30%|[  7.16% 0.04%|f 7.10% 80.00%
350 12.83% 12.28% 1227%|f 8.92% 0.00%|F 11.81% 70.00% —
200 17.56% 1587% 14.88% |8 11.43% 0.00% | 17.94% — 1 moutlier
450 19.41% 18.08% 1477%|L 12.71% 0.00% | 22.21% g & TooShort
500 19.28% 17.34% 12.31%]|L 12.20% 0.00% | 23.03% 3 50.00% ——
550 197% 6.19% 274%| 587% 0.00%| 6.84% 2 4000% |lcpea
600 0.22% 0.42% 0.06%| 0.34% 0.00%| 0.25% 20.00% W Singleton
650 0.01% 0.01% 0.00%| 0.01% 0.00%| 0.02% . )
700 0.00% 0.00% 0.00%|[ _0.00%|l _0.00%| 0.00% 20.00% bty e mtied
750 0.00% 0.00% 0.00%]|[ 0.00% 0.00%|  0.00% 16.00% @ Assembled
800 0.00% 0.00% 0.00%|[ _ 0.00% 0.00%| _0.00%
850 0.00% 0.00% 0.00%|f _0.00% 0.00%| 0.00% 0/00%
560 500% 500% 5 00% T 0.00% 500% T 000% 50 100 150 200 250 300 350 400 450 500 550 600 650 700
950 0.00% 0.00% 0.00%|f _ 0.00% 0.00%|  0.00% Read length range
1000 0.00%]E 0.00% 0.00%|f 0.00% 0.00%|L 0.00%

19, 3. Aligned read distribution
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¥ 3. GS—FLX sequence #41S %3

B3 Hedd

ok

AR} isotig 8.9F

Name Description E—Value
1 isotig27120 | Toll—like receptor 22b [Salmo  salar] 2.00E—16
2 isotig20752 | toll [Drosophila virilis] 8.00E—-09
3 isotigl19167 | toll=like receptor 3 [Paralichthys olivaceus] 1.00E—12
4 isotigl9896 | toll, putative [Ixodes scapularis] 3.00E—14
5 isotig27567 | Toll receptor [Chlamys farreri] 8.00E—103
6 isotig28411 | toll—like receptor 22 [Danio rerio] 2.00E—23
7 isotig29326 | PREDICTED: similar to toll  [Acyrthosiphon pisum] 4.00E-04
8 isotig30079 | Toll9 [Culex quinquefasciatus] 5.00E—12
9 isotigl5767 | Toll—like receptor (AGAP012387—PA) [Anopheles gambiae str. PEST] 1.00E—-25
o PREDICTED: similar to toll—like receptor 3, partial [Strongylocentrotus
10 | isotig20808 5.00E—13
purpuratus]
11 | isotigl6460 | Toll receptor [Chlamys farreril 2.00E—17
. PREDICTED: toll-like receptor 2 type—2-—like [Xenopus (Silurana)
12 | isotigl9178 L 4.00E—24
tropicalis]
13 | isotigl9847 | PREDICTED: toll—like receptor 2-—like [Callithrix jacchus] 5.00E—13
14 | isotig24822 | Toll—like receptor 22 [Danio rerio] 4.00E—21
15 | isotig21682 | Toll—like receptor 18 [Danio rerio] 2.00E—21
16 | isotig28186 | PREDICTED: tolloid—like protein  1—like, partial [Callithrix jacchus] 6.00E—15
o PREDICTED: similar to toll=like receptor TlIrl.1 [Strongylocentrotus
17 | isotig23261 2.00E—-07
purpuratus ]
18 | isotig20830 | PREDICTED: toll-like receptor 2-—like [Saccoglossus kowalevskii] 6.00E—18
19 | isotig07692 inhibitor of nuclear factor—kappaB protein [Pinctada fucatal 5.00E—66
20 | isotig07318 | inhibitor of nuclear factor—kappaB protein [Pinctada fucatal 2.00E—64
21 | isotig27524 gi]ig;C_ThI;ile):i[nshilgictggloofgsalfgaﬁi()%gg\l}z%eﬁtidegeneenhancer in B-—cells, kinase 9.00E—10
22 | isotig07317 | inhibitor of nuclear factor—kappaB protein [Pinctada fucata] 2.00E—-64
23 | isotig23933 | nuclearfactorinterleukin3regulated—likeprotein[Haliotis discus discus] 2.00E—132
24 | isotigl1967 | PREDICTED:similartonuclearfactorl/X,partial[ Acyrthosiphon pisum] 6.00E—91
25 | isotig09656 M;(DDSS_SHEEPReCName2Full=Myeloiddifferentiationprimaryresponseprotein 8. 00E—49
26 | isotig09657 Mgggﬁg_SHEBPReCName1Full=MyeloiddifferentiationprimaryreSponseprotein 8. 00E—49
27 | isotig23933 | nuclearfactorinterleukin3regulated—likeprotein[Haliotis discus discus] 2.00E—132
28 | isotigl0467 | Interleukinenhancer—bindingfactor2homolog[Lepeophtheirus salmonis] 1.00E-120
29 | contig05335 | interleukin—1receptor—associatedkinasel—bindingproteinl [Haliotis diversicolor] | 5.00E—97
30 | isotigl0466 | Interleukinenhancer—bindingfactor2homolog[Lepeophtheirus salmonis] 1.00E-120
31 | isotigl 2081 Fgg(})}&gﬁg&:&igﬁgt(l))ilrllrtglrllrzlgllgrienhancerbindingfactorS, partial 0
32 | isotig23032 | AF494209_1 interleukin 17 receptor—like protein short form [Mus musculus] 1.00E—-11
33 | isotig24818 | interleukin 17 [Crassostrea gigas] 2.00E—04
34 | isotig25763 | interleukin 17 [Crassostrea gigas] 2.00E-07
35 | isotigl5760 | Interferon—inducible GTPase 5 [Esox lucius] 2.99E-31
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¥ 4. GS-FLX sequence +4& &3 gH3 2% Wb F2A} QoF

Name Description E-Value
1 | isotig21272 | small 22kd heat shock protein [Chlamys farreri] 9.00E—22
2 | isotig24808 | (|0 e g et AP tooforon 5 [ Canie tamibarsl | 1.00E=63
3 isotig06929 | heat shock protein 20.6, putative [Ixodes scapularis] 4.00E—-16
4 isotig10873 | small heat shock protein II [Rhipicephalus annulatus] 4.00E-10
5 isotigl 0872 small heat shock protein II [Rhipicephalus annulatus] 4.00E-10
6 isotig26988 | heat shock protein 60 [Biomphalaria glabratal 2.00E—93
7 isotig21761 heat shock protein 70 [Cristaria plicata] 3.00E—177
8 isotig07614 | heat shock protein 22 isoform 1 [Venerupis philippinarum] 6.00E—33
9 isotig15949 | heat shock protein 40A [Venerupis philippinarum] 2.00E—162
10 | isotig23889 | heat shock protein hspl6, putative [Schistosoma mansoni] 2.00E-22
11 | isotig12559 | heat shock inducible protein 70 [Haliotis diversicolor] 0
12 | isotig07617 | heat shock protein 22 isoform 1 [Venerupis philippinarum] 6.00E—33
13 | isotigl2558 | heat shock inducible protein 70 [Haliotis diversicolor] 0
14 | isotig03497 | heat shock cognate protein 70 [Haliotis diversicolor] 0
15 | isotig07613 | heat shock protein 22 isoform 1 [Venerupis philippinarum] 6.00E—33
16 | isotig07616 | heat shock protein 22 isoform 1 [Venerupis philippinarum] 6.00E—33
17 | isotig07615 | heat shock protein 22 isoform 1 [Venerupis philippinarum] 6.00E—33
18 | isotig24058 | heat shock protein HSP70—12A, putative [Ixodes scapularis] 4.00E—-44
19 | isotig07618 | heat shock protein 22 isoform 1 [Venerupis philippinarum] 6.00E—33
20 | isotig06931 | heat shock protein 20.6, putative [Ixodes scapularis] 5.00E—16
21 | isotig12436 EE\EBLSELEH:COM shock domain containing E1,RNA binding—like [Saccoglossus 0
22 | isotig12437 E?gggg}gg:cold shock domain containing E1,RNAbinding—like [Saccoglossus 0
23 | isotig01278 | heat shock protein 90 [Haliotis discus hannai] 0
24 | isotig01285 | heat shock protein 90 [Haliotis discus hannai] 0
25 | isotig01255 | heat shock protein 90 [Haliotis discus hannai] 0
26 | isotig01279 | heat shock protein 90 [Haliotis discus hannai] 0
27 | isotig07992 | small heat shock protein 26 [Haliotis discus hannail 2.00E—38
28 | isotig01263 | heat shock protein 90 [Haliotis discus hannai] 0
29 | isotig01268 | heat shock protein 90 [Haliotis discus hannail 0
30 | isotig07991 small heat shock protein 26 [Haliotis discus hannai] 2.00E—38
31 | isotig01276 | heat shock protein 90 [Haliotis discus hannail 0
32 | isotig01260 | heat shock protein 90 [Haliotis discus hannail 0
33 | isotig01281 heat shock protein 90 [Haliotis discus hannail 0
34 | isotig01282 | heat shock protein 90 [Haliotis discus hannail 0
35 | isotig07993 | small heat shock protein 26 [Haliotis discus hannai] 2.00E—38
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¥ 5. GS—-FLX sequence ¥A4& E3 303 55 L YW wdEFo wLdt= 4 2.9

Name Description E—Value
1 isotigl1283 | putativealphaclassglutathione—s—transferase[Haliotisdiscus discus] 2.00E-95
2 isotig07171 | glutathione—S—transferase [Haliotis diversicolor supertextal 2.00E—152
3 isotig26515 | sigma class glutathione—s—transferase [Haliotis discus discus] 1.00E-23
4 isotig06920 | sigma class glutathione—s—transferase 3 [Haliotis discus discus] 1.00E—89
5 isotig07172 | glutathione—S—transferase [Haliotis diversicolor supertextal 2.00E—152
6 isotig09613 | glutathione—s—transferase [Haliotis discus discus] 6.00E—-121
7 isotigl2303 | sigma class glutathione—s—transferase 2 [Haliotis discus discus] 8.00E—-111
8 isotigl0066 | glutathione—S—transferase isoform 2 [Haliotis discus discus] 9.00E—-90
9 isotig09354 | omega class glutathione—s—transferase 1 [Haliotis discus discus] 4.00E—137
10 | isotig07380 | putative glutathione—s—transferase [Haliotis discus discus] 1.00E-111
11 | isotigl1284 | putativealphaclassglutathione—s—transferase[Haliotisdiscus discus] 1.00E-65
12 | isotig07320 | glutathione—s—transferase [Haliotis discus discus] 2.00E—-96
13 | isotig08785 | mu class glutathione—s—transferase [Haliotis discus discus] 1.00E-119
14 | isotig07381 | putative glutathione—s—transferase [Haliotis discus discus] 1.00E-111
15 | isotigl0065 | glutathione—S—transferase isoform 2 [Haliotis discus discus] 1.00E-90
16 | isotig09355 | omega class glutathione—s—transferase 1 [Haliotis discus discus] 4.00E—-137
17 | isotig07321 glutathione—s—transferase [Haliotis discus discus] 2.00E-96
18 | isotig19651 r&l;ia]llophosphoesterasedomain—containingprotein[Dictyostelium discoideum 3.00E—=50
19 | isotig06826 | tissue inhibitor of metalloproteinase [Haliotis diversicolor] 2.00E-67
20 | isotig09930 | Metallothionein family protein [Trichomonas vaginalis G3] 7.00E-10
21 | isotigl4636 | thioredoxin peroxidase 1 [Haliotis discus discus] 1.00E—143
22 | isotig21184 | thioredoxin reductase 1 [Gallus gallus] 1.00E—131
23 | isotigl0322 Thioredoxin domain—containing protein 9 [Salmo salar] 2.00E-69
24 | isotigl4169 | thioredoxin peroxidase 2 [Haliotis discus discus] 3.00E—112
25 | isotig21866 | thioredoxin 2 [Haliotis discus discus] 2.00E—93
26 | isotigl8826 | thioredoxin—related protein 14 [Branchiostoma belcheri tsingtauense] 4.00E—-33
27 | isotig25349 | thioredoxin—like protein [Aplysia dactylomelal 2.00E-74
28 | isotig25304 | PREDICTED: similar to thioredoxin—like protein [Nasonia vitripennis] 1.00E—94
29 | isotigl0323 | Thioredoxin domain—containing protein 9 [Salmo salar] 2.00E-69
30 | isotigl8944 | cytochrome P450 CYP12A2 [Musca domestical 1.00E—34
31 | isotigl2312 CYP356A1 [Crassostrea gigas] 2.00E—104
32 | isotig04698 | cytochrome P450 family 4 [Cyphoma gibbosum] 6.00E—146
33 | isotig04697 | cytochrome P450 family 4 [Cyphoma gibbosum] 5.00E—147
34 | isotigl8944 | cytochrome P450 CYP12A2 [Musca domestical 1.00E—34
35 | isotigl5572 CYP356A1 [Crassostrea gigas] 5.00E—65
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m hiological_process
W cellular_component
= molecular_function

H No Hits

19 4. Gene ontology analysis of GS—FLX sequencing data

® biological adhesion

® metabolic process

@ establishment of localization

® rhythmic process

# reproductive process

& cellular component biogenesis
B reproduction

B cellular component organization
B locomotion

B localization

H immune system process

= death

H response to stimulus

B multi-organism process

o multicellular organismal process
B Unclassified

W =ignaling

W cell wall organization or biogenesis
® pigmentation

m signaling process

© developmental process
= cellular process
® cell killing
biclogical regulation
growth

19 5. Gene ontology analysis (biological process) of GS—FLX sequencing data
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B Unclassified

B membrane-enclosed lumen
morganelle

W virion part

W extracellular region

B synapse

W extracellular region part

" macromalecular complex

" organelle part

W cell part

W synapse part

19 6. Gene ontology analysis (cellular component) of GS—FLX sequencing data

0% 29 0%
W transporter ackivity

B enzyme regulator activity

B antioxidant activity

B Unclassified

B molecular transducer activity
W electron carrier activity

B channel regulator activity

B proteasome regulator activity
» binding

W translation regulator activity
W transcription regulator activity
W structural molecule activity

= catalytic activity

1 chemoattractant activity

1% 7. Gene ontology analysis (molecular function) of GS—FLX sequencing data
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2) Solexa Hiseqe ©]-83 sequencing

GS—-FLX titanium< ©]€3 GS—-FLX sequencing®]®]e] SolexaEs ©o]&3le] © ®We o A&
transcriptome sequenceS F7}ZE 4359t} GS FLX titanium©] read Zo]7} 400 bp ¢1d] Wsle] Solexa
= 100 bp AERE FE read do|E 7FA A4 ] e read?] o] 7ledle] Frlx o2 83t
SolexaE E3le] 4ozl A} base distributions ¥ 69 YERH AT Solexa #2492 pooled RNAE F+ 7Y
o] pooled RNAZ 1}iFo] <Fuigkoz pypo] BAIEG o™, ZF pooled—RNAO|A HA1E baser 2+7t
7,946,928,460 baseR L, 218 A read= ZF F 719 pooled—RNAoIA Z}Z} 78,682,46070 2] readEs ¥4 o
4 9JArt. SolexaZE E3F sequencing data®] assembly Z¥E #F 79 YJeudet. EAHEH HAA readsE=
144,626,114 readsS #413a}9laL, A 218 basest 12,790,816,495 base® °F 12 Gbe] A7|HES 4]
ST AA 595,496709] contigZ} assemble® 131, A contigZ7} E3H3= 7)== 93,471,654 base pair$
o} 7 21 contig®] size 4,718 base pairg YEMNATE Solexa w42 Fdle dojzl A EE Blastsh]

Fue AgHd f074, Beld sEdze] Mgt fA4, FEE L URAREEAd Wt How
el FAAES 2 20744 E 8, 9, 109] vehygich,

3% 6. Base distribution.

seq Read
Sample . Base_A Base_C Base_G Base_T Base_N Total Bases
info Count
s_3_1_

pooled | 2,186,373,286 | 1,738,832,741 | 1,828,103,586 | 2,192,963,474 655,373 7,946,928,460 78,682,460
pooled— | —RNA

RNA |5 3.2

pooled | 2,170,379,874 | 1,709,504,598 | 1,862,5699,841 | 2,203,382,633 | 1,061,514 | 7,946,928,460 | 78,682,460
—RNA

3% 7. Assembly result.

Contig Quality Trim Read
Sample ] All contig Avg. contig Max. contig Total reads
Contig . . N50 Total Reads
bases size size bases
pooled—RNA | 595,496 | 93,471,654 157 4,718 154 144,626,114 12,790,816,495
— 23 —
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% 8. Blast result (A9 ##

F42F 2070)

No Contig Name Description E—value
1 | NODE_712913 PREDICTED: similar to toll=like receptor Tlrl.1 [Strongylocentrotus purpuratus] 0.00002
2 | NODE_1549625 | toll—like receptor 3 [Paralichthys olivaceus]
3 | NODE_877033 toll—like protein [Tribolium castaneum] 7.00E—-04
4 | NODE_1287756 | Toll—-like receptor 2 [Ovis aries] 1E-22
5 | NODE_1040626 | PREDICTED: similar to toll—like receptor 3, partial [Strongylocentrotus purpuratus] 7TE—-14
6 | NODE_1104246 | Toll—like receptor 1 [Hirudo medicinalis] 0.0002
7 | NODE_1119408 | PREDICTED: toll—-like receptor 7—like [Saccoglossus kowalevskii] 0.0000001
8 | NODE_1143640 | PREDICTED: toll—like receptor 4—like [Xenopus (Silurana) tropicalis] 1E-23
9 | NODE_981785 PREDICTED: toll-like receptor 8—like [Xenopus (Silurana) tropicalis] 1.00E—17
10| NODE_445564 AF296673_1 toll—like receptor 10 [Homo sapiens] 4.00E-05
11| NODE_436637 Toll receptor [Chlamys farreri] 4.00E—-04
12| NODE_647608 PREDICTED: toll—like receptor 2—like [Saccoglossus kowalevskiil 4.00E—04
PREDICTED: inhibitor of nuclear factor kappa—B kinase subunit epsilon—like [Sus
13| NODE_477950 9.00E—-09
scrofa]l
14| NODE_236626 NF—kappa—B—activating protein [Trichinella spiralis] 4.00E-07
15| NODE_679473 inhibitor of kappab kinase epsilon [Culex quinquefasciatus] 3.00E—-30
16| NODE_599199 nuclear factor kappa B [Amphimedon queenslandical 3.00E—-11
17| NODE_1549234 | inhibitor of nuclear factor—kappaB protein [Pinctada fucata] 7.00E—22
PREDICTED: similar to Nuclear factor of kappa light polypeptide gene enhancer in
18| NODE_1427282 L . 7.00E—09
B—cells inhibitor—like 2 [Strongylocentrotus purpuratus]
PREDICTED: inhibitor of kappa light polypeptide gene enhancer in B-—cells, kinase
19| NODE_1359868 . o . : 8E—16
complex—associated protein like [Danio rerio]
20| NODE_1813974 | IkappaB kinase [Ciona intestinalis] 3E-09
3% 9. Blast result (&84 2Ed 20 933t Fd2F 2071)
Contig Name Description E—value
1 NODE_22479 Heat shock protein 4 [Danio rerio] 1E-37
2 NODE_580543 Heat shock factor protein 5 [Harpegnathos saltator] 4.00E—-16
3 NODE_271934 heat shock protein 70 [Plutella xylostella] 3E—-22
4 NODE_216129 small heat shock protein II [Rhipicephalus annulatus] 3E—-11
5 NODE_380063 heat shock protein 70 (HSP70)—interacting protein, putative [Ixodes scapularis] 2E-23
6 NODE_1046787 heat shock protein 60 [Biomphalaria glabrata] 2E—42
7 NODE_935989 heat shock protein 70 [Botryllus schlosseri] 6E—38
PREDICTED: activator of heat shock 90kDa protein ATPase homolog 1-like [Saccoglossus
8 NODE_958225 . 2E-24
kowalevskii]
9 NODE_1319679 heat shock protein 70 [Helicoverpa zeal 6E—29
10 NODE_2431636 heat shock protein 70 [Crassostrea hongkongensis] 5E—36
11 NODE_2107294 heat shock protein, putative [Schistosoma mansoni] 1E-22
12 NODE_2286480 PREDICTED: heat shock protein HSP70—12A, putative—like, partial [Saccoglossus kowalevskiil 6E—45
PREDICTED: similar to ATPase, histidine kinase—, DNA gyrase B—, and HSP90-like domain
13 | NODE_294901 o ) ; i R 4.00E—08
containing protein, partial [Ciona intestinalis]
14 NODE_220611 AF321770_1 HSPCO011—like protein [Ophiophagus hannah] 2E—44
15 NODE_76878 Hsp70, putative [Ixodes scapularis] 4E-13
16 NODE_934248 PREDICTED: StreSS*i?duced*phosphoprotein 1 (Hsp70/Hsp90—organizing protein) —like 9E—36
[Saccoglossus kowalevskii]
17 NODE_1282529 REDICTED: HSPB1—associated protein 1—like [Saccoglossus kowalevskii] 1E-19
18 NODE_1442975 DnaJ (Hsp40) homolog, subfamily A, member 1 [Mus musculus] 1E-26
19 NODE_2325179 PREDICTED: Dnal (Hsp40) homolog, subfamily B, member 9—like [Saccoglossus kowalevskiil 0.0009
20 NODE_3437982 DnaJ (Hsp40) homolog, subfamily C, member 3 [Danio rerio] 8E—29

_24_

IP:14.49.138.138, 2017-11-03 17:34:32




3 10. Blast result (5% Z 28] wdEdo w3t 34 2 kst dd F-7214h)
No Contig Name Description E—value
1 NODE_468463 cytochrome P450 [Haliotis diversicolor] 5E—56
PREDICTED: cytochrome ¢ oxidase assembly protein COX15 homolog [Xenopus
2 NODE_227476 . T 4E—-38
(Silurana) tropicalis]

3 NODE_761268 cytochrome P450, family 2, subfamily J, polypeptide 2—like [Bos taurus] 5E—-13
4 NODE_704386 PREDICTED: similar to cytochrome P450 3A80, partial [Ornithorhynchus anatinus] 4E—-32
5 NODE_733336 cytochrome P450 1A [Stenotomus chrysops] 5E—-12
6 NODE_388794 PREDICTED: catalase [Taeniopygia guttata] 1E—-36
7 NODE_610279 superoxide dismutase [Cu—Zn] [Megathura crenulatal 2E—-15
8 NODE_1093948 PREDICTED: superoxide dismutase—like, partial [Saccoglossus kowalevskii] 9E—-09
9 NODE_216058 selenium—dependent glutathione peroxidase [Cristaria plicata] 3E—-12
10 | NODE_1016490 PREDICTED: glutathione peroxidase 7—like [Saccoglossus kowalevskii] 1E-09
11 | NODE_1084037 thioredoxin peroxidase 1 [Haliotis discus discus] 3E—-38
12 | NODE_798430 selenium—dependent glutathione peroxidase [Haliotis discus hannai] 1E-81
13 | NODE_90636 thioredoxin domain containing 16 [Bos taurus] 2E—11
14 | NODE_684229 PREDICTED: thioredoxin domain containing like [Saccoglossus kowalevskii] 5E—-26
15 | NODE_19266 glutaredoxin 3 [Ictalurus furcatus] TE—-17
16 | NODE_1070613 thioredoxin—like protein [Aplysia dactylomela] 3E—40
17 | NODE_1190443 thioredoxin—like 1 [Salmo salar] 8E—16
18 | NODE_1214627 PREDICTED: glutaredoxin 2—like [Saccoglossus kowalevskii] 1E—-14
19 | NODE_349500 metallothionein [Citrus jambhiri] 1E-11

o 22hd e dAad e 3 A

A

1 4759 Wg

1) Transcript ¥4 2 oligonucleotide chip |2t

7129 ¢cDNA library Az 2 EST #4102 383 unigene 5180709 1xbd x| GS—FLX titanium o =
w213k transcriptome & polarity &<l (blastxE ©]83}9] Z} transcript®] polarity &<l)e] 7}53$ transcript
29,59170 (contig 11,4607 ; singleton 18,1317)) 5 =% 34,7710 transcript® ©]&3}] probe TA}&
o]#3}9t} (Roche NimbleGen, Inc). 3+ 709l transcriptd o2 709 probeE tTA}elIgo 24 transcripti
probe?] x| wE WolE Folux ATk HA| 34,77170 transcript & 34,7477W transcripte 2
transcript@ 4709] probe, 97019 transcripts= 3709 probe, 8719 transcript= 2709 probe, 7709 transcript
= 1709 probeE TiACISIe] &= 139,038709] probeE TIASISISE o™, 139,0387] probeE 12x135K
platform®l] arrayste] 12709 2 FE=wk2oA] 3R 3 RNAE ©] 8359 microarrays & 4 A FH]51%
=3

2) Oligonucleotide chip 238 % AEL HYWLS F =

!l H
Ao Abg3t A FEQ 7D AL (Haliotis discus discus)S AEYZFEWMSF o2 RE Hd ASH 50 g,
H+ shell-length 8 cm¥ AES FYsFTE 250 LY PVC Ad4ZE 97 40w A y59o 20+£1TCY
Aol A dFU #XsAT. Hole A AHelA Fo 9ol AxF " (Undaria pinnatifida)<
SEe Foi Fo] aklar, dFel dWY 75%9] slE st
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® Microarray 415 918 AREE fF% 9 A Azt mE 24 A&
thokst MRS E e e dEo WoueS §1:357] 98] Scuticociliates (1.87 x 10° CFU/abalone),
bateria mixture (ZListeria monocytogenes; 1 x 10* CFU/abalone, Vibrio parahemolyticus; KCTC2729; 1 x
10* CFU/abalone), viral hemorrhagic septicemia virus (VHSV; 1 x 10° PFU/abalone), polyinosinic
polycytidylic acid (poly I:C; 500 upg/abalone), Lipopolysaccharide (LPS; 500 ug/abalone), Cadmium (20
ppm/abalone), tributyltin (TBT; 5 ppm/abalone)S ©]&3&}e] W Hk-§S FEslgity. 429 HY/FE=EZ
2 AT 0.9% saline &4 o]&sto] HolAY AFF AA APl AREsGlal, A& 17T 100 ulE
Soll FAaL, $%e 0.9% saline &ANE FAG ARESE dxTE ARESdT ZAze
> FARGE 6, 24A1%F Sl 7 AelgrEHE 4nbe]d ARORFE gl 2AS AEd)
2 F RNAE #eleh7] Ad7bA —70ColA B3l

Rl 1o

ol

= Total RNA &g

ZF OFEE 4vke] Y dEoERH 40 mgo o7t A o &skdith ¥ 160 mgd XAE o]&5td
Qiazol reagent (Qiagen, Germany)Z ©]&3}o] total RNAZ Egsdth. 2 mLe Qiazol reagento] Z+
T 160 mge] ob7hv] 2AS ¥ ¥ homogenizerE ©]-&3ke] LSt 5EF A=olA REE F 400
ul®] chloroformS 7} 3 387 A2oA w8 A7), Lo ®BAsct 4T, 12,000 x gollA 2087F
A2 = total RNAE EFete AedS 35l 348 Ao 539 isopropanols F7}s}e]
RNAE A AlZH 4T, 12,000 x gollA el & AeAS AAGL 75%9 olehSs F7bsto] A= g
S 4C, 12,000 x gollAl 5t A sk A& Fol Aeqs ¢4ds] AAsL RNA pellets
1087F Ao AZx 3 100 ul®) RNAse free watero] =3t} Total RNAE #3333 =7 (Smart spec
plus spectrophotometer; BioRad, UK)E A}&3}o] a3}t

£-3}

il

m RNA A E9 Qualtity control (QC)

Oligonucleotide chip 23S ¢3F ¢cDNA ¥4 3} cDNA labelingg ¢34 = RNAQ quality’} =% 5 R3}7]
wj o] Agilent 2100 bioanalyzer (Agilent Technologies, USA)E ©]83}¢] sample RNA®] quality control
(QC)  analysisE® F33Att.  cDNAZS  A3t7]o] <244  RNAS  samplee] <<£=7F A A3A
spectorophotomeric QC analysisE <335t¥th A3 42 Oligonucleotide chip 23S 94+ RNAQ
FE7F 1.0 pg/ulol’dolofok aH,  Asso/Azso=1.83 Asso/Azzo=1.89] Z& whEEof gth. EE RNA
sample©] 1.99~2.04% @ %o w5 wHss AI}E Uepliler, RNAERE E3 1.31~2.0 pg/ul®
BF 7)Aol EE YERAY (% 11). & AT AF8E  Array format 12 x 135K arrays® %
10 pg®l total RNAE Abgsto]l AdS Fae3inh

¥ 11. cDNA A S 93 RNA sample®] QC analysis 23}

Total
No. 260/280 260/230 280 260 ng/ul 10 ug DW vol
1 2.02 2.00 33.03 66.69 2667.54 3.75 6.25 10.00
2 2.01 1.77 30.83 61.86 2474.50 4.04 5.96 10.00
3 2.03 1.73 34.32 69.82 2792.72 3.58 6.42 10.00
4 2.02 1.80 32.66 66.12 2644.64 3.78 6.22 10.00
5 1.99 1.45 26.57 52.97 2118.86 4.72 5.28 10.00
6 2.02 1.50 29.49 59.58 2383.04 4.20 5.80 10.00
7 2.02 1.71 32.82 66.17 2646.96 3.78 6.22 10.00
8 2.04 1.73 31.37 64.03 2561.36 3.90 6.10 10.00
— 26 —
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9 2.01 1.52 29.74 59.68 2387.18 4.19 5.81 10.00
10 1.99 1.31 29.72 59.11 2364.38 4.23 5.77 10.00
11 2.01 1.57 30.71 61.82 2472.78 4.04 5.96 10.00
12 1.99 1.49 26.37 52.47 2098.80 4.76 5.24 10.00

=

= cDNATA 2 Q
cDNA?¢] A& Superscript Double—Strand c¢DNA Synthesis Kit (Invitrogen, USA)Z ©o]-&3}
T8t QCEAE v RNA A& 10 pgell 1 we H7F 5 #HF volumeo]l 11 wrb H:=% 3}
70Col A 1027F RS = d5EollA 527 A8t A7 F 5X first strand buffer 4 wl, 0.1 M DTT 2 ul,
10 mM dANTP Mix 1 wE #H7}ste] FHZF volumeo] 18 w7l FEE 3Faz 42Co|A 2837F HFEA| 71t}
ZF71H o E 2 ul® SuperScript [IE H7sla 42CoA 60&3F H-&3Fth Fist strand ¥H2H 20 ulol
DEPC water 91 ul, 5X Second Strand Buffer 30 ul, 10 mM dNTP Mix 3 ul, 10 U/ul DNA ligase 1 ul,
10 U/ul DNA Polymerase I 4 pl, 2 U/ul RNase H 1 W& #7}8te] & volue 150 wE 25l 16ColA
2AIZFESE W A171 & 2 el 5 U/ul T4 DNA polymeraseE H71ta 16ColAd 583 o WA AT
RNAse AZS A7}l 37TColA 10E7F whe3Fed RNAZS A A3Fa phenol:ichloroform:isoamyl alcohol<
clean updlil ethanol HAHOZ AHA At FAHE cDNA9 QCE #® 120 YeRAL 7l 5% 100
ng/ule %9 Asso/Azso = 1.87 As/A230 = 1.8& EF WE3d= A3E el

O

¥ 12. @43 cDNAY QC ¥ labelingdl AF&% F%¢} oF

No. | Sample ID | 260/280 | 260/230 280 260 ng/l lug i Tvitlal
1 1 184 2.14 1.57 2.89 144.65 6.91 33.00 10.00
2 2 1.90 2.13 1.63 3.10 154.96 6.45 33.55 10.00
3 3 1.82 2.27 1.63 2.97 148.58 6.73 33.27 10.00
1 1 1.83 2.24 1.64 2.99 149.25 6.70 33.30 10.00
5 5 1.85 2.08 1.45 2.70 134.83 7.42 32.58 10.00
6 6 1.85 2.30 1.60 2.96 148.12 6.75 33.25 10.00
7 7 1.83 2.24 1.78 3.25 162.51 6.15 33.85 10.00
8 8 1.81 2.19 2.01 3.65 182.25 5.49 3451 10.00
9 9 1.85 2.22 1.59 2.93 146.66 6.82 33.18 10.00
10 10 1.81 2.19 1.68 3.04 152.07 6.58 33.42 10.00
11 11 1.81 2.23 1.61 2.92 146.20 6.84 33.16 140.00
12 12 1.82 2.14 1.66 3.02 150.77 6.63 33.37 10.00

m ¢cDNA labeling ¥ microarray hybridization

cDNA sample& NibleGen One—Color DNA Labeling Kit (NimbleGen, USA)S o] &35l 33\ t). 1
ug® cDNA sample2 Cy—3 ramdom nonamers ©]-83}¢] Cy3 labeling 32l AASHA Y. FAE labeled
cDNA+ ND—-100 spectrophtometer (NanoDrop, USA)Z o]-&3le] A3 39t} Labeled ¢cDNA sampled
42Co A 16—20A17F =¢F NimbleGen Expression arrayell £43 31, £433% Arrays NimbleGen MS
200 Microarray scanner setS ©]-83} 532 nme| 3722 Scans}$itt.

m Data analysis @ =4 &4

S
Array data export A3 2L NimbleScan v2.55 ©]-&3}o] =35} t}. Raw datax NibleScan v2.59]
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Gene expression RMA algorithmol] &siA FZF= At ZF2Fe] arrayol A ZF §&xte] 2137 %+ 2535709

AR Zhzke] mE 24709 ©R9] Averaging spot replicatesoll €3 ZF wldelA z}zbe] fFHzpe] Al
s AR 1A Als A= logarithmell o8 WEHATE EAGS] Hd dHolH o FoAHS
Uldo] W33 AL xpo]E o] &3t AAER T Hierarchical cluster 2418 complete linkage$} -FAFE 9
ZAol 93 euclidean distanceE ©]-&3dte] A5Gt mRNA ©lo|E] e A%, oln#] A <] Nimblescan
v2.5 AZEY]7} AHgEQ I, TE BE BX FAH = R scripts7} AHEE AT}

2. 23

HET= 0.9%°] salines FUI}F AEO] opfuEFE  Fel'l RNAS ARESIiaL, 7 e
©

HAREELDS FAS dHoA dixF o vlate] Wste ddAZFS EA8H0 T 32 13~42 71#] 7t A=
7HE w2 o)A 3d WstE Bole 20709 FAAE yESIY e 19 8] 7 wkeEE Iy )
9 g FARe] 5 adg=ZE el 1% 9+ hierarchical cluster imageE 1o 2 vER ST
wHo A 2u) oldow Wrile]l FUbE fAXE uehar, SAL 2u) o4 o] AW fHAAE
YEtH AL dom H2A2 FolHgl W o] WstE HolA &2 FAAE yEhal lvt o213 hierarchical
cluster imageg ®Bluste] Mg FHdx Ed HHES Hol= aF78 SRS (23 10). =HE ol

e}
T 1=
24X 7 9F VHSV A 2] Z1Fo] v]523h v viels Bt A 4719 aFo= ERF%oer, Hhegol
6A17F, VHSV, ciliates 24A]7F cadmium, poly I:C 6A)7FellA H]s=3 v 3ElS Hol:=
u E

TREJL T AR LPS 24243h, dtE|Elol 24A13F poly L:C 24A13Fe] M@ wd SRS Hole
Jmer ERHAT Al WARE ciliate 6A17F3F LPS 6AZto] HRE @E HEE Hol= o=
Ueben, TBTE Aed dfdxs o A3+ 7Hg o 2d Hdds yed A 49 &
AT FFHom 6] LA 24234 BRIl AR Gt sdF Ao 23T
Me gL 0y Hds dehls 25o= #59 A4S g9 2 4 98Tk Oilogonucleotide chip A&
Fato] Aozl fjek e A= ol wd A EAE Foke] HEFol oF EHo] o3 wHgukge]
short term¥} long termolA EAA el of@ Al wkgo] o] Fofxw ojwA WMEtsh=A] o] skl

2% ARE A8E F UL A0 Bk

2—1) Bacteria mixtureE FAISF A E A< Ld@AW}

Bacteria mixture® FAFeH AE I 0.9% salines FARgE dA&H7ke] W xko]& 135K oligonucleotide chip
< o]&ste] FASIATE FAF 6A1ZF Fo] HEAA wde] F7HE Bl A= 1 139 YERAT FA
6417t F-oll+= Leukocyte cell derived chemotaxin 1—like protein®] 95.0 Wi= 7}4 & &3 Z71= e
o™, defensin (25.0M]), GTPase (19.84l), interferon—induced 44—like protein (5.3¥]) &< Z <&z @
AfFHAEolA w2 B WstE Yehdidlon, o5 FHAE Este]l T 402709 ARt A 28] o]
W3 =712 et 83, GTP-—binding protein 6—like (—40.2 ), Super cysteine rich proteins
(—13.491), glucagon—like peptide 2 receptor (—9.8%}), perlucin 5 (—8.58¥)%5 2] FAAFoll A fFej&el v
d WAyt #EEeH, oy FHAE TS F 428719 FRAFNA 24 o] FoHQl wAWMsyF
HAo (G 14).

FAL 24417F Foll= thETo] H]EF] bacteria mixture® FAME HAEAM = A 7MA A|mo| A&} 7ro]
leukocyte cell derived chemotaxin 1—like protein®] 71.69], defensin®] 63.8¥] & wj-$ =& wd =7} 1}
Bilem, F 606709 Aol A 2ufolde] FoA < wE F7HE UYEA S (FE 15), 55070 #FHA}
7 e AAE YERHY (3 16). 6413k HEke] 24417 Fofl B Be fAA oA FoHQ W MEE
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acteria mixture FAF § A A8 E X ® dto] 244170l YEtvs BEd WstE B
A (F 35 ¢ 36). GTP—binding protein 6—like (11.94), interferon induced 44 like protein (10.4%}),
soduim solute transporter bito—a (9.5MW])% 2 FAAE st 490719 F-HAAPelA FolHoz Frld
d Wsts yepfilen, notch (-22.41), temptin (—11.790)E 2] Fd2S E3 426782 FdAklA 2
i o] o] Foj Al d AAE YERITH

2—2) VHSVE FYg AEA 9 L@}

VHSVE FY9F 6A13F3 2443F Fo op7bm] 27 RNAE #2]stal 0.9% salines FU3 thx-9F nluL
AT (& 17 9 18). &+ FePol=2 L7 defensin®] 44¥|2 7H¢ =2 @d S71E JeERled, A
A Ao F 23k pathogen pattern €14 Wz <l peptidoglycan recognition protein(26¥])3} perlucin 3
(28.0M), transposase (26.6¥))%G°] 7} =2 Fo4 FAAE YR, F 381712 FAAFelA 28] o]
el 94 I F7HE eI 28 o]ike] FoA At AE YEhd FAAE 43470 E notch (—41
v]), GTP—binding protein (—31.38]), ATPase tupe 13A3—like (—31.4)%52 FdA A w$ &2 &&H A
E Yehdde

2—3) ScuticociliatesE& FUF AFA ¢ THAS

Scuticociliates® FHE F- 6A1Zkll= 91270, 90670 Fd=7F Zh2h 20 o] S7F B ZFA7) o] Fo A
nfg- B2 FAAEY 2d WskE el AS g0 & & AT ScuticociliatesE FH T A HAA = v
Hglols FU3 A9 ¥]5=3A leukocyte cell derived chemotaxin 1—like protein (1044]), defensin
(62.3v])5 0] ¥W|¢ FgHor =& WdZ7IE Vel oY, temptin (42.99]), calomodulin2 (23.0u])% ¢
FAAAME wg e 2 AE JERATE (F 19). Plasma memebrane H+—ATPase (—65.84]),
pol—like protein (—38.2%}), low—density lipoprotein receptor—related protein 12—like (—34.38])%<%
AAfe| A w9 =2 Iy WskE YERATE (3 20).

24X kA ol = defensin (58.91]), leukocyte cell derived chemotaxin 1—like protein (20.08})% 9% HFHAA&
o] 6AIZA AL} vk Al Wiy w2 HASTIHE UERIe™ (3 21), perlucin 5 (—57.4), fibronecin
tupe III domain protein (—21.1)9 2L FAA = W Bd 7425 Hehgdoen, F 647709 4
7F oAl e AAE YERAT (3 22).

CiliatesE ¢ & 24X 7HH o= 6A)17A o Bl A pol—like protein (61.58]), xyluolinase homolog (50.5
"), plasma membrane H+—ATPase (48.0¥]), GK24369 (44.7¥])% 736709 A ZHu = FAXH(E 37)

oF 838709 st H= FdAF (3 38)F AL & AT

2—4) Poly I:CE FUT AFA 9 TS}
=37 Poly IICE A ¥ 6A1ZF 2 24A1MA 5 242 v alsle], 4dF T
23-26°] YEPHRATE. Poly L:Ceoll 9allA 6AIZFA] 20 o] dxd s& §A 7127, 3t =4
FAA 1195708 HE &2 ST (EE 23 3 24). 24X Ao A=
2AE = FHA 1002708 HAFES] st 25 &F 26). 6A1ZA o] Blsto] 244
Bl
o

e e
o

N

2= ZH7E 125670, 95070 = ZH2t FlElow, AdF 2HE
(TNF—a), defensin, caspase—3 59 F8 WHAFHAAE] E3xo] ATt (F 39 9 40).

2—5) LPSE FY3 AFAe Td A3
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= 6AIZHA o] GTPase (34.54)), Transposes (28.98]), CTL—6 (25H1)% 92971 <]
ARl A Halo] Arek 2A T Qa1 leukocyte cell derived chemotaxin 1—like protein (—209%]), GABA—a
receptor 3—like protein (—52H))% 1272709 FA Ao A o] &3 =AY = A4S gt (& 27

7 28). 244130l = A He A 863719 sk 2EEe= A 9287 ST 4 ANl
Carboxypeptidase B, transposase, CTL—6%52] A= 6A| A 9F 244 7EA ol A 25 108] o)At A A3k

x4 ¥HE= 232 Jelgl e, GTPase, cAMP responsive element binding protein ¢ -2 64 7H4
of Wi F=2 IS BHlouy 2447 el = oAl wHd WItE Kol &kttt (29 ¢ 30). 36071¢]
FAATE 6RO = o] FYA R AR 2HEGOY o] FHAEC] 24 = oA o8 W ol
st A= A94E YEYS 9 & 4 AT (G 41 ¢ 42).

2—6) Cadmiumg FU3F HAE A9 ¢d W3}
Cadmiume FY3 2FIAE temptino] 42w]e] Td I7HE B 7MY £ 2d WIE Yehyled
gt FERo] =21 defensin® Al FF=Fol 9fsiA 16.9419] & F7E JERAT. o5 FHAE 233
do] & A= e FAAS G & ARl (& 31), s 2AEE

ok (% 32).

2—-7) TBTE FY3 AEBxe @d W3}

T AR, 1 9o % vt heat shock proteinEe] Wl H& FEL
gk = AATE 20007H4] o] o] fFHAte] whdo] gk 2HE = RS F
2 §7

TR G941 1700 o7 (F 3= i B2 RS dFe VA= A #d F 5 AAT

uhe|eolsl uhelelobe] AEB FHEBEE) LPS F7H4 ABTANA BF 2wl o] o FrhH FAAE
Al

8170, W&ol iy FHAE 72702 el HQuk. T VHSVS poly IICE Agdh %% A3t 2u9) o
Aol e FUHE Holt: FAAE 8471, HE A4S Kol fAAE 1312 22 g9 Hnh mE A
T FrelH o 2uf o] wd 7t 9 HAE UEhH FHAE A7 218 SR 1 43 3 449 YE
olch  dhg glotell ojsA wdo] FUFEAY A SFARE VHSVOlA = 2249l #Fo]lE Holx] & #4
A7V 2¥z2y 7470, 1670 FAAIE FE1EdTh EE VHSVOlA = frodoz @y o] F7FE AA T poly 1:C

247} 1770, poly LiCAlAE wa o] Z71E 9o VHSVY

N fre Al e A WAY HaE f
dE o

A
AT5Ae ool olejd 7

A ad F42 2707 gel Hdnk 2xpd R @ Hel fFreEdd kgt f4
A E5E SHEEAAL, 7 1y w3t B A5 Sote] Wdded we #E 99§17 signal maps
A 5 e Alow AR EY Oligonucleotide chip A%S Sdto] grd FHxE0l thato] 3xbd=dl=
real—time RT—PCR¥} A= @M AS F3F bioactivity testE F3olo] A& WIS 3t AYSZS &

Agzo A B A B ek,
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3 13. Bacteria challenge 6h (up—regulated genes)

No Seq ID Fold—change Gene description

1 isotig29971 95.01353 leukocytecellderivedchemotaxinl —likeprotein[ Haliotisdiscus discus]
9 GR7FYRGO1AESF2 55 44047 [chgfgssgggitteiisnl\e/llgéfi.]12,partiallyconfirmedbytranscript evidence
3 isotig24770 27.00855 putative perlucin 3 [Haliotis discus discus]

4 GR7FYRGO1BMCRF 25.89641 PREDICTED: similar to predicted protein [Ciona intestinalis]

5 isotigl5565 25.57857 defensin [Haliotis discus discus]

6 GR7FYRGO1A3GR9 23.7908 PREDICTED: hypothetical protein [Ciona intestinalis]

7 GR7FYRGO1D6JVN 23.60855 PREDICTED: similar to predicted protein [Ciona intestinalis]

8 GR7FYRGO1CSZMY 22.86378 predicted protein [Nematostella vectensis]

9 GSPZ16VO1EDDWU 21.6249 temptin [Haliotis discus discus]

10 GR7FYRGO1A6H3N 20.95254 predicted protein [Nematostella vectensis]

11 GR7FYRGO1EDUUY 19.89271 GTPase, IMAP family member 7 [Oncorhynchus mykiss]

12 GR7FYRG01BDIOX 17.57938 PREDICTED: similar to predicted protein [Ciona intestinalis]

13 isotig02961 17.45165 unnamed protein product [Tetraodon nigroviridis]

14 GSPZ16V01B5CTU 17.01625 temptin [Haliotis discus discus]

15 GR7FYRGO1BMEZY 16.86677 PREDICTED: similar to predicted protein [Ciona intestinalis]

16 GR7FYRGO1BGNQD 14.80688 PREDICTED: similar to predicted protein [Ciona intestinalis]

17 | GR7TFYRGO1CTFPQ 14.17188 PREDICTED: similar to predicted protein [Ciona intestinalis]

18 GR7FYRG01BXGBQ 13.63477 PREDICTED: similar to predicted protein [Ciona intestinalis]

19 GSPZ16V01EX15F 12.99072 temptin [Haliotis discus discus]

20 ¢DNA_16_B12_F_abl 12.95393 -
¥ 14. Bacteria challenge 6h (down—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1BVTO0X —149.347 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

9 isotig26599 —40.1963 felizgtlogTZE)D&SSllr)nlélngt)OFeFCliCo;ghiiltaetsetTiESfif]tase1(Stromalce“_derwed
3 GSPZ16VO1EJT6G —29.6252 PREDICTED: putative GTP—binding protein 6—like [Pongo abeliil

4 isotig31621 —22.5877 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

5 GR7FYRGO1BSL8J —21.3278 hypothetical protein BRAFLDRAFT_224574 [Branchiostoma floridae]
6 isotigl0990 —-20.7823 hypothetical protein [Gemmatimonas aurantiaca T—27]

7 GSPZ16V02GGBTK —-19.3353 unnamed protein product [Homo sapiens]

8 1sotig29530 —17.3557 hypothetical protein BRAFLDRAFT_194349 [Branchiostoma floridae]
9 isotig30668 —17.1344 hypothetical protein TRIADDRAFT_ 56978 [Trichoplax adhaerens]
10 GR7FYRGO1ALB5R -16.0652 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
11 GR7FYRGO2FLM16 —15.5445 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]
12 GR7FYRG01C3TM3 —14.6045 hypothetical protein TcasGA2_TC006098 [Tribolium castaneum]

13 GR7FYRGO1EHRVC —14.3184 AGAP010466—PA [Anopheles gambiae str. PEST]

14 %Di\é[%_SZ_FIZ_MIS —13.4165 super cysteine rich protein; SCRP [Homo sapiens]

15 K1008_AB_abl —13.2504 -

16 isotig07205 —13.1056 hypothetical protein BRAFLDRAFT_ 171338 [Branchiostoma floridae]
17 GR7FYRGO2IGUK9 —13.1048 GA27861 [Drosophila pseudoobscura pseudoobscural

18 isotig05824 —-9.97262 hypothetical protein NCER_102544 [Nosema ceranae BRLO1]

19 GSPZ16V02HEPFG —9.78071 glucagon—like peptide 2 receptor, isoform CRA_a [Mus musculus]
20 isotig10991 —-9.73305 hypothetical protein [Gemmatimonas aurantiaca T—27]
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3 15. Bacteria challenge 24h (up—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1C5VOP 75.06141 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
2 1sotig29971 71.63221 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
3 isotigl 5565 63.80297 defensin [Haliotis discus discus]

4 GR7FYRGO1EDUUY 32.42978 GTPase, IMAP family member 7 [Oncorhynchus mykiss]

5 isotig24770 26.37951 putative perlucin 3 [Haliotis discus discus]

6 cDNA_16_B12_F_abl 22.84498 -

7 GR7FYRGO1EOSWM 15.93451 GTPase, IMAP family member 7 [Oncorhynchus mykiss]

8 isotig18159 15.58077 unknown protein 4 [Haliotis diversicolor]

9 GR7FYRG01B495V 14.9388 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
10 isotig11040 14.43537 hypothetical protein BRAFLDRAFT_85198 [Branchiostoma floridae]
11 GR7FYRGO1CWLK9 13.14175 hypothetical protein BRAFLDRAFT_88358 [Branchiostoma floridae]
12 GR7FYRGO1DTKO9X 12.43837 ORF78 [Cyprinid herpesvirus 3]

13 GR7FYRG01B8ZHP 12.28498 unknown protein 25 [Haliotis diversicolor]

14 GR7FYRGO1BFN3S 12.13826 sodium solute transporter Vito—a [Xenopus laevis]

15 GSPZ16V01DMF7M 11.9245 hypothetical protein TRIADDRAFT_52608 [Trichoplax adhaerens]
16 isotig23882 11.11849 hypothetical protein EAG_03281 [Camponotus floridanus]

17 05_B10_AB_abl 10.83368 -

18 isotig33338 10.81669 PREDICTED: GTPase, IMAP family member 1—like [Danio reriol
19 GSPZ16V02H9DCQ 10.69202 lim domain binding protein, putative [Schistosoma mansoni]

20| cONA_L5 D06 F_abl | 103557 | PREDICTED simily to soluts earir fanily 10 (monocarboxylc aid
3 16. Bacteria challenge 24h (down-—regulated genes)

No Seq ID Fold—change Gene description

1 GSPZ16V02GGBTK —40.7428 unnamed protein product [Homo sapiens]

2 GSPZ16VO1EHMVW —39.132 PREDICTED: similar to notch [Hydra magnipapillatal

3 CL211Contig2 —18.1582 -

4 isotig10380 —17.4258 GK24369 [Drosophila willistoni]

5 GSPZ16V01B6U1D —15.2514 PREDICTED: similar to notch [Hydra magnipapillatal

6 ¢DNA_01_FO9_F_abl —11.4576 Ifja};Ei{)i;rCig]EDl similar to BTB (POZ) domain containing 2 [Canis
7 isotigl0381 —9.2394 baf—PA [synthetic construct]

3 isotig31667 ~9.09659 EEEDIIl)rIaCU;FSIi?DIsimilartoankyrinZ,3/unc44,partial[Strongylocentrotus
9 GR7FYRGO2IGUK9 —8.29883 GA27861 [Drosophila pseudoobscura pseudoobscural

10 isotig30668 —7.95568 hypothetical protein TRIADDRAFT_56978 [Trichoplax adhaerens]
11 isotig1l5383 —7.88597 serine protease inhibitor 2 [Crassostrea virginical

12 GR7FYRGO2JCTGH —7.72392 predicted protein [Nematostella vectensis]

13 GSPZ16V01D935F —7.53786 hypothetical protein BRAFLDRAFT_79791 [Branchiostoma floridae]
14 1s0tig29530 —7.25298 hypothetical protein BRAFLDRAFT_194349 [Branchiostoma floridae]
15 CL353Contigl —7.16542 —

16 GR7FYRGO1BFWRY -6.9941 wurst [Culex quinquefasciatus]

17 GR7FYRGO2JF7WE —6.65211 ?elg)ahsi—l,6[—Srglﬁillgogéla—riglycoproteiﬂ—beta—N—acetylglucosaminyltrans
18 GR7FYRGO2JR4BE —6.62041 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
19 CL1039Contigl —6.57405 -

20 isotig24794 —6.48317 hypothetical protein BRAFLDRAFT_61918 [Branchiostoma floridae]
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3 17. VHSV challenge 6 h and 24h (up—regulated genes)

No Seq ID Fold—change Gene description

1 isotigl5565 44.64084 defensin [Haliotis discus discus]

2 isotig24770 28.0699 putative perlucin 3 [Haliotis discus discus]

3 isotigl6641 26.8769 peptidoglycan recognition protein short form [Biomphalaria glabratal
4 isotig12295 26.64432 transposase [Salmo salar]

5 GR7FYRG01BZOQI 25.94604 glutamate transporter protein [Platynereis dumerilii]

6 GSPZ16VO1EDDWU 24.52302 temptin [Haliotis discus discus]

7 isotigl2296 22.82363 transposase [Salmo salar]

8 GSPZ16V01B5CTU 14.8936 temptin [Haliotis discus discus]

9 isotigl1368 13.27659 predicted protein [Nematostella vectensis]

10 isotigl1184 12.46914 unknown protein 11 [Haliotis diversicolor]

11 GR7FYRGO02I021V 10.99722 PREDICTED: predicted protein—like [Saccoglossus kowalevskiil

12 GR7FYRG01B495V 10.76428 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
13 isotig25378 10.57801 histone H4 [Lodderomyces elongisporus NRRL YB—4239]

14 GR7FYRGO1EDUUY 10.06025 GTPase, IMAP family member 7 [Oncorhynchus mykiss]

15 GSPZ16V02G3PCZ 9.538541 rCG63049 [Rattus norvegicus]

16 GR7FYRGO1EQQ66 9.373565 hypothetical protein BRAFLDRAFT_118907 [Branchiostoma floridae]
17 isotig23882 8.81736 hypothetical protein EAG_03281 [Camponotus floridanus]

18 GR7FYRGO1BM56W 8.635348 hypotheticalproteinAasi_1435[CandidatusAmoebophilusasiaticus 5a2]
19 isotig26739 8.610944 putative perlucin 3 [Haliotis discus discus]

20 GR7FYRGO1DBGHP 8.563261 hypothetical protein AND_15472 [Anopheles darlingi]
3% 18. VHSV challenge 6 h and 24h (down—regulated genes)

No Seq ID Fold—change Gene description

1 GSPZ16V01A7GHT —-162.255 OSINBa0054D14.1 [Oryza sativa (japonica cultivar—group)]

2 isotig31621 —94.8755 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

3 GR7FYRGO1BVTO0X —80.9585 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

4 GSPZ16VO1EHMVW —41.8368 PREDICTED: similar to notch [Hydra magnipapillata]

5 GR7FYRGO1ALB5R —34.9903 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

6 GSPZ16VO1EJT6G —31.3538 PREDICTED: putative GTP—binding protein 6—like [Pongo abelii]

7 GR7FYRGO2FLM16 —26.1676 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]

8 isotig30668 —24.972 hypothetical protein TRIADDRAFT_56978 [Trichoplax adhaerens]

9 GSPZ16V02GGBTK —23.3724 unnamed protein product [Homo sapiens]

10 GR7FYRGO2IGUK9 —22.3031 GA27861 [Drosophila pseudoobscura pseudoobscural

11 isotig26599 —18.7889 f&EEtIoCrTZE)DiSSllr)nl%lfg)oFeflgfogghiiltaetigrelgl?gj[ase1 (Stromalcell—derived
12 isotig29530 —17.549 hypothetical protein BRAFLDRAFT_ 194349 [Branchiostoma floridae]
13 GR7FYRGO1A1IM4 —17.3459 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
14 Cgbl\{A—SZ—FIZ—MISF —15.5114 super cysteine rich protein; SCRP [Homo sapiens]

15 GR7FYRGO02JAD59 —15.3342 PREDICTED: similar to CG32000—PA, isoform A [Apis mellifera]
16 GR7FYRGOZ2HQKFN —14.7982 PREDICTED: similar to CG32000—PA, isoform A [Apis mellifera]
17 GR7FYRGO2HRG7S —13.0827 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
18 GR7FYRGO2FUS4F —12.3125 hypothetical protein BRAFLDRAFT_226996 [Branchiostoma floridae]
19 GR7FYRGO2HRZLX —11.6087 interferon—induced 44—like protein [Haliotis discus discus]

20 GSPZ16V01B6U1D —11.3682 PREDICTED: similar to notch [Hydra magnipapillatal
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i# 19.

Scutica ciliates

challenge 6 h (up—regulated genes)

No Seq ID Fold—change Gene description
isotig29971 104.3042 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
9 isotig14491 86.04809 PREDICTEDIsimilartoSynaptonemalcomplexprotein1[Monodelphis
domestica]
= a0ma, C.elegansproteinM01B2.12 partiallyconfirmedbytranscript evidence
3 GR7FYRGO1AESF2 75.82784 [Caenorhabditis elegans]
4 isotig1 5565 62.39815 defensin [Haliotis discus discus]
5 isotigl5312 53.46076 unknown protein 37 [Haliotis diversicolor]
6 GSPZ16VO1IEDDWU 42.90489 | temptin [Haliotis discus discus]
7 isotig23882 42.22984 | hypothetical protein EAG_03281 [Camponotus floridanus]
3 GR7FYRG02G6SQ4 36.26842 FrEII)EiIC);l?S’gEDZcollagenalpha—1(XH)cham—llke[Xenopus(S1lurana)
9 GSPZ16V01B5CTU 31.95605 temptin [Haliotis discus discus]
10 GR7FYRGO1CWLK9 31.45293 hypothetical protein BRAFLDRAFT_88358 [Branchiostoma floridae]
11 GR7FYRGO1BMCRF 29.7026 PREDICTED: similar to predicted protein [Ciona intestinalis]
12 CgﬂA—%—H%—MlBF 29.15381 cAMP responsive element binding protein [Lymnaea stagnalis]
13 GR7FYRGO1AG6H3N 28.4405 predicted protein [Nematostella vectensis]
14 GSPZ16V02HIDCQ 26.80094 lim domain binding protein, putative [Schistosoma mansoni]
15 GR7FYRGO01D6JVN 26.15923 PREDICTED: similar to predicted protein [Ciona intestinalis]
16 cDNA_08_D09_F_abl 25.90997 conserved hypothetical protein [Trichomonas vaginalis G3]
17 isotig09200 25.81074 CTL—-6 [Argopecten irradians]
18 GR7FYRG0O1A3GR9 25.66657 PREDICTED: hypothetical protein [Ciona intestinalis]
19 GR7FYRG0O1CSZMY 24.87937 predicted protein [Nematostella vectensis]
20 isotig11040 24.47281 hypothetical protein BRAFLDRAFT_85198 [Branchiostoma floridae]
¥ 20. Scutica ciliates challenge 6 h (down-—regulated genes)
Fold—chan L
No Seq ID Gene description
ge
1 GR7FYRGO1BVTO0X —163.225 | hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]
2 4_GO5_AB_abl —65.8236 | plasma memebrane H+—ATPase [Plantago major]
3 isotig31621 —55.1285 | PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
4 GSPZ16VO1A7GHT —39.7572 | OSINBa0054D14.1 [Oryza sativa (japonica cultivar—group) ]
5 GR7FYRGO1D2HVF —38.2387 | pol—like protein [Biomphalaria glabratal
6 GSPZ16V02GGBTK —37.9713 | unnamed protein product [Homo sapiens]
S _ a4 95 PREDICTED:low—densitylipoproteinreceptor—relatedproteinl2—like
7 isotig32144 34.3504 [Xenopus (Silurana) tropicalis]
3 CL1157Contigl —34.0408 PREDICTED: similar to xylulokinase homolog [Strongylocentrotus
purpuratus]
9 GSPZ16VO1EJT6G —28.3495 | PREDICTED: putative GTP—binding protein 6—like [Pongo abelii]
10 | GR7FYRGO1ALB5R —28.1007 | PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
11 | GSPZ16VO1EHMVW —25.6072 | PREDICTED: similar to notch [Hydra magnipapillata]
12 | GR7FYRGO2HU50X —24.0493 | hypothetical protein BRAFLDRAFT_119296 [Branchiostoma floridae]
13 | GR7FYRGO2FLM16 —23.7582 | PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]
14 | CL211Contig2 —19.4473 | —
15 | isotig08950 ~19.4122 éChainAAanklADesignedAnkyrinRepeatProteinWithFourIdentical
onsensus Repeats
16 | GR7TFYRGO1AZXQ3 —19.288 PREDICTED: Gap—Pol polyprotein—like [Saccoglossus kowalevskii]
17 | isotigl0990 —17.7045 | hypothetical protein [Gemmatimonas aurantiaca T—27]
. i p o AChainA,4ank:ADesignedAnkyrinRepeatProteinWithFourldentical
18 | isotig08951 16.3058 Consensus Repeats
19 | CDNA_39 BO2 MISF_| _151363 | -
abl
20 | GR7FYRGO1A1IM4 —14.4307 | hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
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#® 21.

Scutica ciliates

challenge 24 h (up—regulated genes)

No Seq ID Fold—change Gene description
isotig29971 104.3042 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
9 isotig14491 86.04809 E’REDICTEDIsimilartoSynaptonemalcomplexprotein1[Monodelphis
omestica]
= a0ma, C.elegansproteinM01B2.12 partiallyconfirmedbytranscript evidence
3 GR7FYRGO1AESF2 75.82784 [Caenorhabditis elegans]
4 isotig1 5565 62.39815 defensin [Haliotis discus discus]
5 isotigl5312 53.46076 unknown protein 37 [Haliotis diversicolor]
6 GSPZ16VO1EDDWU 42.90489 temptin [Haliotis discus discus]
7 isotig23882 42.22984 hypothetical protein EAG_03281 [Camponotus floridanus]
3 GR7FYRG02G6SQ4 36.96842 FrEII;ZiIC);HCS'%‘EDZcollagenalpha—l(XH)cham—llke[Xenopus(S1lurana)
9 GSPZ16V01B5CTU 31.95605 temptin [Haliotis discus discus]
10 GR7FYRGO1CWLK9 31.45293 hypothetical protein BRAFLDRAFT_88358 [Branchiostoma floridae]
11 GR7FYRGO1BMCRF 29.7026 PREDICTED: similar to predicted protein [Ciona intestinalis]
12 c?ﬂA_46_H05_M13F 29.15381 cAMP responsive element binding protein [Lymnaea stagnalis]
13 GR7FYRGO1AG6H3N 28.4405 predicted protein [Nematostella vectensis]
14 GSPZ16V02HIDCQ 26.80094 lim domain binding protein, putative [Schistosoma mansoni]
15 GR7FYRGO01D6JVN 26.15923 PREDICTED: similar to predicted protein [Ciona intestinalis]
16 cDNA_08_D09_F_abl 25.90997 conserved hypothetical protein [Trichomonas vaginalis G3]
17 isotig09200 25.81074 CTL—-6 [Argopecten irradians]
18 GR7FYRG0O1A3GR9 25.66657 PREDICTED: hypothetical protein [Ciona intestinalis]
19 GR7FYRG0O1CSZMY 24.87937 predicted protein [Nematostella vectensis]
20 isotig11040 24.47281 hypothetical protein BRAFLDRAFT_85198 [Branchiostoma floridae]
3 22. Scutica ciliates challenge 24 h (down—regulated genes)
No Seq ID Fold—change Gene description
1 GR7FYRGO1BVTOX —-163.225 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]
2 4_GO5_AB_abl —65.8236 plasma memebrane H+—ATPase [Plantago major]
3 isotig31621 —55.1285 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
4 GSPZ16V01A7GHT —39.7572 OSJNBa0054D14.1 [Oryza sativa (japonica cultivar—group) ]
5 GR7FYRGO1D2HVF —38.2387 pol—like protein [Biomphalaria glabratal
6 GSPZ16V02GGBTK -37.9713 unnamed protein product [Homo sapiens]
o EEVICTTY PREDICTED:low—densitylipoproteinreceptor—relatedproteinl2—like
7 isotig32144 34.3504 [Xenopus (Silurana) tropicalis]
8 CL1157Contigl —34.0408 PREDICTED: similar to xylulokinase homolog [Strongylocentrotus
purpuratus]
9 GSPZ16VO1EJT6G —28.3495 PREDICTED: putative GTP—binding protein 6—like [Pongo abelii]
10 GR7FYRGO1ALB5R —28.1007 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
11 GSPZ16VO1EHMVW -25.6072 PREDICTED: similar to notch [Hydra magnipapillatal
12 GR7FYRG0O2HU50X —24.0493 hypothetical protein BRAFLDRAFT_119296 [Branchiostoma floridae]
13 GR7FYRGO2FLM16 —23.7582 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]
14 CL211Contig2 —19.4473 —
15 is0tig08950 ~19.4122 AChainA,4ank:ADesignedAnkyrinRepeatProteinWithFourldentical
Consensus Repeats
16 GR7FYRGO1AZXQ3 —19.288 PREDICTED: Gap—Pol polyprotein—like [Saccoglossus kowalevskii]
17 1sotig10990 —17.7045 hypothetical protein [Gemmatimonas aurantiaca T—27]
18 isotig08951 ~16.3058 AChainA,4ank:ADesignedAnkyrinRepeatProteinWithFourldentical
Consensus Repeats
19 c¢cDNA_39_B02_M13F ~16.1363 _
_abl
20 GR7FYRGO1A1IM4 —14.4307 hypothetical protein BRAFLDRAFT_ 131390 [Branchiostoma floridae]
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3 23. Poly I:C challenge 6 h (up—regulated genes)

No Seq ID Fold—change Gene description

1 GSPZ16VO1EDDWU 28.17732 temptin [Haliotis discus discus]

2 isotig26443 26.03795 hypothetical protein BRAFLDRAFT_118619 [Branchiostoma floridae]
3 GSPZ16V01B5CTU 22.54026 temptin [Haliotis discus discus]

4 GR7FYRG01B495V 19.55441 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

5 isotig09184 17.66822 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
6 CL100Contigl 17.06599 lé}éic])thetical protein Dace_2250 [Desulfuromonas acetoxidans DSM
7 GR7FYRGO1DXSL1 16.99959 pairedsuperclasshomeoboxtranscriptionfactorPitx[Lymnaea stagnalis]
8 isotig24770 15.90076 putative perlucin 3 [Haliotis discus discus]

9 GSPZ16V01EX15F 14.6268 temptin [Haliotis discus discus]

10 GR7FYRGO1BJ4CU 13.84065 temptin [Haliotis discus discus]

11 GR7FYRG01BZOQI 10.98486 glutamate transporter protein [Platynereis dumerilii]

12 GR7FYRGO1DRX83 10.72846 PREDICTED:GTPaseIMAPfamilymember4 —likeisoform1[Pongo abelii]
13 GSPZ16V02G3PCZ 10.52556 rCG63049 [Rattus norvegicus]

14 GR7FYRGO1ERZ1J 10.40612 hypothetical protein BRAFLDRAFT_163910 [Branchiostoma floridae]
15 isotig05721 10.36975 sugar transporter [Loa loal

16 GR7FYRGO2JNQNF 9.525543 cytochrome P450 3A2 [Haliotis diversicolor supertextal

17 GSPZ16V01DYBZ9 9.317037 AF225916_1 aragonite protein AP7 precursor [Haliotis rufescens]

e PREDICTED: putative tyrosine recombinase—like [Saccoglossus

18 GR7FYRG02G5C2T 8.44376 kowalevskii]

19 GSPZ16V02JMb5Y7 8.323933 rCG63049 [Rattus norvegicus]

20 GSPZ16VO1EVHS85 8.223951 hypothetical protein TRIADDRAFT_26861 [Trichoplax adhaerens]
X 24. Poly I:C challenge 6 h (down—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1BVTOX —-162.002 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

2 GSPZ16V0O1A7GHT —143.986 | OSINBa0054D14.1 [Oryza sativa (japonica cultivar—group)]

3 1sotig27279 —82.7297 hypothetical protein TRIADDRAFT_26340 [Trichoplax adhaerens]

4 isotig31621 —81.9179 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

5 isotig29434 —60.8426 hypothetical protein BRAFLDRAFT_117011 [Branchiostoma floridae]
6 GR7FYRGO1ALB5R —45.0966 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

7 c%\{A_SS_DOl_MIBF —40.2657 _

8 GSPZ16V02GGBTK —37.9573 unnamed protein product [Homo sapiens]

9 GR7FYRGO2FLM16 —29.2851 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]
10 GSPZ16VO1EHMVW —28.8941 PREDICTED: similar to notch [Hydra magnipapillatal

11 GSPZ16VO1EJT6G —27.7835 PREDICTED: putative GTP—binding protein 6—like [Pongo abeliil
12 GR7FYRGO1BSL8&J —26.4164 hypothetical protein BRAFLDRAFT_ 224574 [Branchiostoma floridae]
13 1sotig10990 —20.3197 hypothetical protein [Gemmatimonas aurantiaca T—27]

14 GR7FYRGO1A1IM4 —20.1302 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
15 | CDNA-33EOSMISE | _191263 | -

16 CgﬂA—SO—BOZ—MlgF —-17.7066 predicted protein [Nematostella vectensis]

17 C%\iA—ZB—EM—MISF —16.7052 predicted protein [Nematostella vectensis]

18 isotig30668 —14.7022 hypothetical protein TRIADDRAFT_ 56978 [Trichoplax adhaerens]
19 1sotig29013 —-14.6286 tumor necrosis factor alpha [Haliotis discus discus]

20 GSPZ16V01CMLXO ~12.912 PREDICTED:tiggertransposableelementderived6—like[Saccoglossus

kowalevskii ]
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3% 25. Poly I:C challenge 24h (up—regulated genes)

No Seq ID Fold—change Gene description

1 isotig29971 169.3511 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
9 GR7FYRGO1AESF2 38.54784 ([Z.C?srglggﬁls;)ggitteiisnl\e/[lgégfs.]12,partiallyconfirmedbytranscript evidence
3 isotigl2295 34.74176 transposase [Salmo salar]

4 isotigl2296 28.96373 transposase [Salmo salar]

5 ¢DNA_16_B12_F_abl 18.6042 -

6 05_B10_AB_abl 16.05744 -

7 isotig24697 14.55452 PREDICTED: hypothetical protein [Saccoglossus kowalevskiil

8 CL1097Contigl 13.14569 -

9 GSPZ16V01BZ90T 11.86183 predicted protein [Nematostella vectensis]

10 1sotig25378 11.02194 histone H4 [Lodderomyces elongisporus NRRL YB—4239]

11 GSPZ16VO1AUEWG 10.96869 predicted protein [Nematostella vectensis]

12 1sotig01030 10.83886 hypothetical protein BRAFLDRAFT_122507 [Branchiostoma floridae]
13 GR7FYRGO1B8ZHP 10.21253 unknown protein 25 [Haliotis diversicolor]

14 GSPZ16V02G3PCZ 10.04618 rCG63049 [Rattus norvegicus]

15 GSPZ16VO1DMHWE 10.04526 PREDICTED: similar to tenascin, partial [Ciona intestinalis]

16 GSPZ16V01DX4DF 9.956088 predicted protein [Nematostella vectensis]

17 isotig22442 9.828847 hypothetical protein TRIADDRAFT_ 57593 [Trichoplax adhaerens]
18 | GRTFYRGOZIONHA | 9.311815 | ioopie B N POMA [Ciona  intestinalel oo Peetic
19 cDNA_18_C01_F_abl 9.021536 unnamed protein product [Tetraodon nigroviridis]

20 isotigl5565 9.019135 defensin [Haliotis discus discus]
X 26. Poly I:C challenge 24h (down—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1BVTOX —223.006 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

2 isotig03110 —168.964 hypothetical protein BRAFLDRAFT_ 143777 [Branchiostoma floridae]
3 GSPZ16VO1A7GHT —164.443 OSJNBa0054D14.1 [Oryza sativa (japonica cultivar—group)]

4 isotig03108 —118.742 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
5 isotig03112 —-92.9339 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
6 isotig31621 —89.8608 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

7 GSPZ16VO1EHMVW —40.7797 PREDICTED: similar to notch [Hydra magnipapillatal

8 GR7FYRGO1AIWKYV —37.7195 hypothetical protein BRAFLDRAFT_97527 [Branchiostoma floridae]
9 GSPZ16V02GGBTK —36.2628 unnamed protein product [Homo sapiens]

10 GR7FYRGO2FLM16 —34.5898 | PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]
11 GR7FYRGO2IGUK9 —28.3149 GA27861 [Drosophila pseudoobscura pseudoobscural

12 GR7FYRGO1ALB5R —27.6608 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
13 GR7FYRGO1A1IM4 —26.4006 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
14 GR7FYRGO2HMZV3 —25.4502 PREDICTED: zinc finger protein—like [Danio rerio]

15 isotigl1751 —24.9249 PREDICTED: similar to predicted protein [Hydra magnipapillatal

16 1sotigl 0990 —23.0778 hypothetical protein [Gemmatimonas aurantiaca T—27]

17 is0tig21909 —99.9387 }E’ggall)elégi%DZreversetranscriptaseSRB—right—like[Saccoglossus
18 isotig02397 —22.4904 PREDICTED: talin 1 [Taeniopygia guttata]

19 1sotig29530 —20.4361 hypothetical protein BRAFLDRAFT_194349 [Branchiostoma floridae]
20 | GSPZ16V01CMLXO —90.1949 | PREDICTED:tiggertransposableelementderived6—like [Saccoglossus

kowalevskii]
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3 27. LPS challenge 6 h (up—regulated genes)

No Seq ID Fold—change Gene description
1 cDNA_16_G12_F_abl 61.76941 -
2 isotig23882 52.90735 hypothetical protein EAG_03281 [Camponotus floridanus]
3 isotigl5312 36.46922 unknown protein 37 [Haliotis diversicolor]
4 GR7FYRGO1EDUUY 34.33623 GTPase, IMAP family member 7 [Oncorhynchus mykiss]
5 CgﬂA—%—HO‘%—MlSF 33.74618 cAMP responsive element binding protein [Lymnaea stagnalis]
6 isotigl1967 30.59468 predicted protein [Thalassiosira pseudonana CCMP1335]
7 isotigl2295 28.96454 transposase [Salmo salar]
8 GR7FYRG02G6SQ4 98 79769 f’rlgrl;:ilc);l(ilgEDScollagenalpha—1(XH)cha1n—11ke[Xenopus(&lurana)
9 GR7FYRGO1AESF2 9533793 C.elegansproteinM01B2.12 partiallyconfirmedbytranscript evidence
[Caenorhabditis elegans]
10 1s0tig09200 25.10458 CTL-6 [Argopecten irradians]
11 GR7FYRGO1CWLK9 24.90826 hypothetical protein BRAFLDRAFT_88358 [Branchiostoma floridae]
12 isotigl0202 23.91852 hypothetical protein SORBIDRAFT_07g022330 [Sorghum bicolor]
13 isotig12296 23.89512 transposase [Salmo salar]
14 CL344Contigl 23.16759 carboxypeptidase B [Ochlerotatus epactius]
15 GSPZ16V02HIDCQ 21.62835 lim domain binding protein, putative [Schistosoma mansoni]
16 cDNA_08_D09_F_abl 21.59529 conserved hypothetical protein [Trichomonas vaginalis G3]
17 isotig11040 20.67069 hypothetical protein BRAFLDRAFT_85198 [Branchiostoma floridae]
18 isotigl 5565 18.9901 defensin [Haliotis discus discus]
19 GR7FYRGO1EOSWM 18.68238 GTPase, IMAP family member 7 [Oncorhynchus mykiss]
20 GSPZ16V02FNKIO 17.91906 lim domain binding protein, putative [Schistosoma mansoni]
3 28. LPS challenge 6 h (down—regulated genes)
No Seq ID Fold—change Gene description
1 CL1039Contigl —661.454 -
2 isotig08246 —209.899 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
3 isotig08244 —-169.41 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
4 GSPZ16V0O1A7GHT —132.51 0OSJNBa0054D14.1 [Oryza sativa (japonica cultivar—group)]
5 isotig08245 —91.6213 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
6 isotig06235 —78.4713 hypothetical protein EDI_037280 [Entamoeba dispar SAW760]
7 isotig03108 —70.5493 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
8 isotig03110 —-66.3269 hypothetical protein BRAFLDRAFT_ 143777 [Branchiostoma floridae]
9 isotig03112 —60.3543 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
10 CgﬂA—‘%O—AO‘E’—MlSF —53.933 unnamed protein product [Homo sapiens]
11 GSPZ16VO1EKE3W —52.4775 GABA—a receptor 3—like protein [Mytilus galloprovincialis]
12 4_GO05_AB_abl —-50.9316 plasma memebrane H+—ATPase [Plantago major]
. P PREDICTED:sodium—andchloride —dependentglycinetransporter 1—like
13 GSPZ16V01A3NAV 39.6467 [Saccoglossus kowalevskiil
14 isotig05824 —38.963 hypothetical protein NCER_102544 [Nosema ceranae BRLO1]
15 GSPZ16V01BS9G7 —38.8349 sodium— and chloride—dependent glycine transporter 1 [Bos taurus]
16 isotig22488 —36.7024 hypothetical protein BRAFLDRAFT_63397 [Branchiostoma floridae]
et _narEr PREDICTED:similartoFerric—chelatereductasel(Stromalcell—derived
17 isotig26599 33.5514 receptor 2) (SDR—2) [Ciona intestinalis]
18 GSPZ16V02GGBTK —32.0749 unnamed protein product [Homo sapiens]
19 GSPZ16VO1EHMVW -28.2313 PREDICTED: similar to notch [Hydra magnipapillatal
20 GSPZ16VO1EG5QP —25.9456 GABA—a receptor 3—like protein [Mytilus galloprovincialis]
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3 29. LPS challenge 24h (up—regulated genes)

No Seq ID Fold—change Gene description
1 GR7FYRGO1C5VOP 71.38207 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
2 GR7FYRGO1BMCRF 21.54529 PREDICTED: similar to predicted protein [Ciona intestinalis]
3 GR7FYRGO1CSZMY 20.75421 predicted protein [Nematostella vectensis]
4 GR7FYRGO1A3GR9 20.39876 PREDICTED: hypothetical protein [Ciona intestinalis]
5 CL344Contigl 20.04745 carboxypeptidase B [Ochlerotatus epactius]
6 GR7FYRGO01D6JVN 19.97851 PREDICTED: similar to predicted protein [Ciona intestinalis]
7 GR7FYRGO1A6H3N 19.62454 predicted protein [Nematostella vectensis]
8 GR7FYRGO1BDIOX 17.75742 PREDICTED: similar to predicted protein [Ciona intestinalis]
. inMO01B2.12,partiallyconfirmedbytranscript evidence
9 GR7FYRGO1AESF2 16.9101 [chgfgf}f;ggfgs elogans] P Y Y P
10 isotig05721 15.59624 sugar transporter [Loa loal
11 GR7FYRGO1BGNQD 14.67542 PREDICTED: similar to predicted protein [Ciona intestinalis]
12 GSPZ16V02G3PCZ 14.32425 rCG63049 [Rattus norvegicus]
13 GR7FYRGO1BMEZY 14.29856 PREDICTED: similar to predicted protein [Ciona intestinalis]
14 isotig18159 14.16851 unknown protein 4 [Haliotis diversicolor]
15 isotigl2295 13.43876 transposase [Salmo salar]
16 GR7FYRG01B8ZHP 13.38791 unknown protein 25 [Haliotis diversicolor]
17 isotig11040 13.30097 hypothetical protein BRAFLDRAFT_85198 [Branchiostoma floridae]
18 GR7FYRGO1BFN3S 13.04142 sodium solute transporter Vito—a [Xenopus laevis]
19 GR7FYRGO1COUAN 13.03676 unnamed protein product [Haliotis rufescens]
20 GR7FYRGO1CTFPQ 13.02222 PREDICTED: similar to predicted protein [Ciona intestinalis]
X 30. LPS challenge 24h (down—regulated genes)
No Seq ID Fold—change Gene description
1 GR7FYRGO1BVTO0X —230.611 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]
2 GSPZ16V01A7GHT —136.438 OSJNBa0054D14.1 [Oryza sativa (japonica cultivar—group) ]
3 isotig06235 —114.747 hypothetical protein EDI_037280 [Entamoeba dispar SAW760]
4 CL1039Contigl —99.8969 -
5 GSPZ16V02GGBTK —41.5025 unnamed protein product [Homo sapiens]
6 GSPZ16VO1EHMVW —40.1889 PREDICTED: similar to notch [Hydra magnipapillata]
7 isotigl4348 —34.2131 Fibronectintypellldomainprotein[ Nitrosopumilusmaritimus SCM1]
3 isotig19947 —39.3958 }[DII%I:I(I?TI&C’IFnEgDrilislir;lpi%ﬁrattc;i]mmunoglobulinscavengerreceptorIgSR, partial
9 isotig30668 —27.28 hypothetical protein TRIADDRAFT_56978 [Trichoplax adhaerens]
10 GSPZ16V01A0GQP — 959795 }[Dgfclg(ljggliguiSsogélévngl—e%réiici}iloride—dependentglycinetransporter 1—like
11 GSPZ16V01A838C —21.8921 GL11339 [Drosophila persimilis]
- PREDICTED:sodium—andchloride — ndentglycinetransporter 1-—lik
12 | GSPZ16V01A3NAV ~20.4975 [Saccozlossussogo‘;valeavsiici] oride—dependentglycinetransporte e
13 isotig26845 —20.3866 hypothetical protein BRAFLDRAFT_69134 [Branchiostoma floridae]
14 GSPZ16V01BS9G7 —20.2493 sodium— and chloride—dependent glycine transporter 1 [Bos taurus]
15 GSPZ16VO1EKE3W -20.1721 GABA—a receptor 3—like protein [Mytilus galloprovincialis]
16 GR7FYRGO2FUS4F —18.8149 hypothetical protein BRAFLDRAFT_226996 [Branchiostoma floridae]
17 GSPZ16V01EG5QP —18.8085 GABA—a receptor 3—like protein [Mytilus galloprovincialis]
18 GSPZ16V01BUUHL ~17.0792 }Egilg(ljggliguiSsogélévngl—e%réiici}iloride—dependentglycinetransporter 1—like
19 1sotigl0990 —16.0031 hypothetical protein [Gemmatimonas aurantiaca T—27]
20 GR7FYRGO2HJVYT ~15.9086 PREDICTED:RETRotransposon—likefamilymember(retr—1)—like,

partial [Saccoglossus kowalevskii]
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3% 31. Cadmium challenge 6 h and 24h mix (up—regulated genes)

No Seq ID Fold—change Gene description

1 GSPZ16V02IXHOD 178.6309 small heat shock protein 26 [Haliotis discus hannai]

2 GR7FYRG01BBO3Y 107.1533 heat shock protein 70kDa [Kibramoa guapal

3 isotig27930 56.78874 heat shock cognate protein 70 [Mamestra brassicae]

4 isotig24770 51.99299 putative perlucin 3 [Haliotis discus discus]

5 GR7FYRGO1AXS7D 50.43132 hypothetical protein BRAFLDRAFT_277443 [Branchiostoma floridae]
6 isotig03467 46.52337 small heat shock protein 26 [Haliotis discus hannail

7 GSPZ16V02G4IHY 44.78026 hypothetical protein, conserved [Plasmodium vivax]

8 GSPZ16VO1EDDWU 42.44094 temptin [Haliotis discus discus]

9 1sotig29971 40.70373 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
10 GR7FYRG01C3MO9 36.39056 hypothetical protein BRAFLDRAFT_277443 [Branchiostoma floridae]
11 isotig03475 35.10527 small heat shock protein 26 [Haliotis discus hannail

12 isotig03479 34.03036 small heat shock protein 26 [Haliotis discus hannai]

13 isotig03481 33.97584 small heat shock protein 26 [Haliotis discus hannail

14 isotig03480 33.62426 small heat shock protein 26 [Haliotis discus hannail

15 GSPZ16V02HNL96 32.45018 Keratin associated protein 6—2 [synthetic construct]

16 GSPZ16V01B5CTU 31.12751 temptin [Haliotis discus discus]

17 isotig03470 30.99522 small heat shock protein 26 [Haliotis discus hannail

18 isotig03474 29.25898 small heat shock protein 26 [Haliotis discus hannail

19 GR7FYRGO01B495V 28.1519 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
20 GSPZ16V02G2ZHD 27.8027 predicted protein [Sclerotinia sclerotiorum 1980]
¥ 32. Cadmium challenge 6 h and 24h mix (down—regulated genes)

No Seq ID Fold—change Gene description

1 isotig31621 —129.986 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
2 GR7FYRGO1BVTOX —121.519 | hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

3 1s0tig29530 —-59.8319 hypothetical protein BRAFLDRAFT_194349 [Branchiostoma floridae]
4 GSPZ16V02GGBTK —32.846 unnamed protein product [Homo sapiens]

5 GR7FYRGO1ALB5R —23.4729 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]

6 GR7FYRGO2FLM16 —22.1735 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]

7 1sotig10990 —20.7869 hypothetical protein [Gemmatimonas aurantiaca T—27]

8 isotig30668 —20.7451 hypothetical protein TRIADDRAFT_56978 [Trichoplax adhaerens]

9 GR7FYRGO1A1IM4 —20.7014 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
10 GR7FYRGO2IGUK9 —18.9533 GA27861 [Drosophila pseudoobscura pseudoobscural

11 GR7FYRGO2HQKFN —13.6602 PREDICTED: similar to CG32000—PA, isoform A [Apis mellifera]
12 GSPZ16V02HEPFG —13.1688 glucagon—like peptide 2 receptor, isoform CRA_a [Mus musculus]
13 GR7FYRGO02JAD59 —12.8556 PREDICTED: similar to CG32000—PA, isoform A [Apis mellifera]
14 GR7FYRGO2HRG7S —12.7486 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
15 GR7FYRGO1AIWKV —12.0985 hypothetical protein BRAFLDRAFT_97527 [Branchiostoma floridae]
16 GR7FYRGO2FUS4F —11.2585 hypothetical protein BRAFLDRAFT_226996 [Branchiostoma floridae]

5 PREDICTED:proteintyrosinephosphatase,receptortype,F—like, artial

17 | GR7FYRG02I0SOS —11.093 [Saccoglossug kowalgvskii] phiosp ptortyp P
18 isotigl0991 —10.6815 hypothetical protein [Gemmatimonas aurantiaca T—27]

19 GSPZ16V02HJ413 —10.583 ifoigilgigsliEDShypotheticalproteinLOC100492020[Xenopus(Silurana)
20 GR7FYRGO2H2NPA —10.562 hypothetical protein BRAFLDRAFT_100697 [Branchiostoma floridae]
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3 33. TBT challenge 6 h and 24h mix (up—regulated genes)

No Seq ID Fold—change Gene description

1 GSPZ16V02IXHOD 364.7463 small heat shock protein 26 [Haliotis discus hannai]

2 isotig24366 315.7809 hypothetical protein [Haliotis diversicolor]

3 GR7FYRGO1BBO3Y 194.3877 heat shock protein 70kDa [Kibramoa guapal

4 isotig23882 179.5464 hypothetical protein EAG_03281 [Camponotus floridanus]

5 CL1120Contigl 120.2024 PREDICTED: similar to CG32512—PA [Tribolium castaneum]

6 isotig27930 115.2507 heat shock cognate protein 70 [Mamestra brassicael

7 GR7FYRGO1AXS7D 81.74244 hypothetical protein BRAFLDRAFT_277443 [Branchiostoma floridae]
8 isotig24770 79.82914 putative perlucin 3 [Haliotis discus discus]

9 isotig03467 63.97064 small heat shock protein 26 [Haliotis discus hannail

10 isotig03475 50.36042 small heat shock protein 26 [Haliotis discus hannail

11 isotig03481 49.56428 small heat shock protein 26 [Haliotis discus hannail

12 1sotig03480 48.74087 small heat shock protein 26 [Haliotis discus hannai]

13 isotig03479 48.14308 small heat shock protein 26 [Haliotis discus hannail

14 GR7FYRG01C3MO9 47.11802 hypothetical protein BRAFLDRAFT_277443 [Branchiostoma floridae]
15 isotig03470 45.02107 small heat shock protein 26 [Haliotis discus hannail

16 contigl6166 44.08767 hypothetical protein AND4_12277 [Vibrio sp. AND4]

17 isotigl5565 41.93964 defensin [Haliotis discus discus]

18 isotig10665 40.87083 L0OC496285 protein [Xenopus laevis]

19 isotigl5312 37.96913 unknown protein 37 [Haliotis diversicolor]

20 isotig03474 37.82112 small heat shock protein 26 [Haliotis discus hannail
X 34. TBT challenge 6 h and 24h mix (down—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1BVTOX —213.352 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]
2 isotig31621 —68.1453 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
3 1sotig28098 —44.2608 hypothetical protein BRAFLDRAFT_82399 [Branchiostoma floridae]
4 GSPZ16V02GGBTK —-33.0715 unnamed protein product [Homo sapiens]

5 GR7FYRGO1ALB5R —32.8805 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
6 GSPZ16VO1EJT6G —27.7654 PREDICTED: putative GTP—binding protein 6—like [Pongo abeliil
7 GSPZ16V01DYIUK —16.8328 PREDICTED: similar to MEGF10 protein (KIAA1780) [Gallus gallus]
8 GR7FYRGO2FLM16 —16.3855 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskii]
9 isotig27279 —14.9209 hypothetical protein TRIADDRAFT_26340 [Trichoplax adhaerens]
10 isotig29013 —13.9977 tumor necrosis factor alpha [Haliotis discus discus]

11 GR7FYRGO1A1IM4 —13.8479 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
12 c?ﬂA_ZS_ElZ_MlSF —13.2496 predicted protein [Nematostella vectensis]

13 GR7FYRGOZ2IGUK9 —12.3626 GA27861 [Drosophila pseudoobscura pseudoobscural

14 isotig10380 —-12.0111 GK24369 [Drosophila willistoni]

15 GR7FYRGO02JAD59 —11.4776 PREDICTED: similar to CG32000—PA, isoform A [Apis mellifera]
16 GR7FYRGO1EHRVC —11.1459 AGAP010466—PA [Anopheles gambiae str. PEST]

17 GR7FYRGO2HQKFN —10.2586 PREDICTED: similar to CG32000—PA, isoform A [Apis mellifera]
18 CEIEA—SO—BOZ—MBF —-10.2121 predicted protein [Nematostella vectensis]

19 GR7FYRGO1C3TM3 —10.1412 hypothetical protein TcasGA2_TC006098 [Tribolium castaneum]
20 CL672Contigl -9.96003 -
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3 35. Bacteria mix 24h/bacteria mix 6h (up—regulated genes)

Fold—chang o

No Seq ID . Gene description

1 GR7FYRGO1C5VOP 63.97449 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
2 GR7FYRGO1BVTO0X 4417293 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

3 isotig26599 18.41145 f&EEtIOCrTZE)DiSSllr)nRﬂEg)OFeflgfogghiiltitigrelgl?scj[ase1(Stromalcell_derwed
4 GR7FYRGO1DTK9X 12.55168 | ORF78 [Cyprinid herpesvirus 3]

5 GSPZ16VO1EJT6G 11.93894 PREDICTED: putative GTP—binding protein 6—like [Pongo abeliil

6 isotigl8159 11.76202 unknown protein 4 [Haliotis diversicolor]

7 GR7FYRG01C3TM3 11.0777 hypothetical protein TcasGA2_TC006098 [Tribolium castaneum]

8 GR7FYRGO1BSL8J 10.99293 hypothetical protein BRAFLDRAFT_224574 [Branchiostoma floridae]
9 isotig31526 10.46844 interferon—induced 44—like protein [Haliotis discus discus]

10 isotig07205 10.4216 hypothetical protein BRAFLDRAFT_171338 [Branchiostoma floridae]
11 GR7FYRGO1EHRVC 10.38617 AGAP010466—PA [Anopheles gambiae str. PEST]

19 cDNA_48_C10_M13F_ 9.972201 ATSMCB (Arabidopsis thaliana structural maintenance of chromosome

abl 3); ATP binding

13 GR7FYRGO1BFN3S 9.503641 sodium solute transporter Vito—a [Xenopus laevis]

14 SE%\TA—BZ—FM—MBF— 9.166843 super cysteine rich protein; SCRP [Homo sapiens]

15 SE%\IA—ZZ—EOI—MISF— 9.028503 PREDICTED: hypothetical protein [Danio reriol

16 isotigl 7665 8.928505 GM23267 [Drosophila sechellia]

17 05_B10_AB_abl 8.616037 -

18 CL1097Contigl 8.209474 -

19 GR7FYRGO1D87C1 761147 hypothetical ~protein VOLCADRAFT_91473 [Volvox carteri f.

nagariensis|

20 isotig26443 7.520293 hypothetical protein BRAFLDRAFT_118619 [Branchiostoma floridae]
3 36. Bacteria mix 24h/bacteria mix 6h (down—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1BMCRF —46.0848 PREDICTED: similar to predicted protein [Ciona intestinalis]
2 GR7FYRG0O1A3GR9 —42.0198 PREDICTED: hypothetical protein [Ciona intestinalis]

3 GR7FYRGO01CSZMY —37.0545 predicted protein [Nematostella vectensis]

4 GR7FYRGO1BMEZY —34.9664 PREDICTED: similar to predicted protein [Ciona intestinalis]

5 GR7FYRG01BXGBQ —30.6785 PREDICTED: similar to predicted protein [Ciona intestinalis]

6 GR7FYRGO1AG6H3N —29.3481 predicted protein [Nematostella vectensis]

7 GR7FYRGO1CTFPQ —25.244 PREDICTED: similar to predicted protein [Ciona intestinalis]

8 GSPZ16VO1EHMVW —22.4187 PREDICTED: similar to notch [Hydra magnipapillata]

9 GR7FYRGO1BDIOX —22.1184 PREDICTED: similar to predicted protein [Ciona intestinalis]
10 GR7FYRGO01D6JVN —21.9049 PREDICTED: similar to predicted protein [Ciona intestinalis]
11 GR7FYRGO1BGNQD —21.1528 PREDICTED: similar to predicted protein [Ciona intestinalis]
12 cDNA_57_G06_M13F_abl | —18.1781 predicted protein [Nematostella vectensis]

13 GR7FYRGO1BFWRY —17.8408 wurst [Culex quinquefasciatus]

14 GR7FYRGO1AESF? ~16.1186 g\}iedleengcaenfé);gggrlﬁal\é[cﬁtlifZe.lé;érlljsa]rtlallyconf1rmedbytranscr1pt
15 c¢cDNA_65_D11_M13F_abl | —13.9056 PREDICTED: hypothetical protein [Rattus norvegicus]

16 GR7FYRG01C8UD1 —12.6669 PREDICTED: similar to predicted protein [Ciona intestinalis]
17 isotig02961 —12.1751 unnamed protein product [Tetraodon nigroviridis]

18 GSPZ16VO1EDDWU —11.7761 temptin [Haliotis discus discus]

19 GSPZ16V01EX15F —-10.9937 temptin [Haliotis discus discus]

20 CL353Contigl —9.85724 -
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3 37. Ciliates 24h/ciliates 6h (up—regulated genes)

No Seq ID Fold—change Gene description

1 GR7FYRGO1BVTO0X 138.2582 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]

2 GR7FYRGO1D2HVF 61.56043 pol—like protein [Biomphalaria glabrata]

3 CL1157Contigl 50.58478 PREDICTED: similar to xylulokinase homolog [Strongylocentrotus
purpuratus]

4 4_G05_AB_abl 48.03953 plasma memebrane H+—ATPase [Plantago major]

5 isotig10380 44.69147 GK24369 [Drosophila willistoni]

6 cDNA 62 A12 MI3F 38.46984 Down syndrome cell adhesion molecule CG17800—PAI [Drosophila
melanogaster]

7 isotigl0381 31.8446 baf—PA [synthetic construct]

8 GR7FYRGO1AZXQ3 29.99882 PREDICTED: Gap—Pol polyprotein—like [Saccoglossus kowalevskii]

9 isotig32144 28.63306 PREDICTED:low—densitylipoproteinreceptor—relatedproteinl2—like

[Xenopus (Silurana) tropicalis]

10 GR7FYRGO1BFWRY 28.08318 wurst [Culex quinquefasciatus]

11 cDNA_65_D11_M13F 23.64042 PREDICTED: hypothetical protein [Rattus norvegicus]

12 GR7FYRGO1BUGEE 19.73893 hypothetical protein BRAFLDRAFT_64071 [Branchiostoma floridae]

13 ¢DNA_39_B02_M13F 18.93776 -

14 1sotig10990 17.89148 hypothetical protein [Gemmatimonas aurantiaca T—27]

15 GSPZ16VO1EHMVW 16.16859 PREDICTED: similar to notch [Hydra magnipapillata]

16 GR7FYRGO1AOIGT 13.14811 hypothetical protein BRAFLDRAFT_104861 [Branchiostoma floridae]

17 isotig26443 12.86232 hypothetical protein BRAFLDRAFT_ 118619 [Branchiostoma floridae]

18 GSPZ16VO1EJT6G 12.56985 PREDICTED: putative GTP—binding protein 6—like [Pongo abeliil

19 is0tig30075 12.38582 ?REDIQTEDZ similar to Genethonin 1 (GENX-3414) [Canis
amiliaris ]

AChainA,4ank:ADesignedAnkyrinRepeatProteinWithFourldentical

20 isotig08950 11.9009 Consensus Repeats
X 38. Ciliates 24h/ciliates 6h (down—regulated genes)
Fold—chan L.
No Seq ID Gene description
ge
1 1sotig27279 —101.063 | hypothetical protein TRIADDRAFT_26340 [Trichoplax adhaerens]
2 isotig05824 —90.6926 | hypothetical protein NCER_102544 [Nosema ceranae BRLO1]
S o0 105 PREDICTED:similartosynaptonemalcomplexproteinl[Monodelphis
3 isotig14491 79.1251 domestical
4 GR7FYRGO1BMEZY —43.5344 | PREDICTED: similar to predicted protein [Ciona intestinalis]
5 GR7FYRGO1A3GR9 —41.6392 PREDICTED: hypothetical protein [Ciona intestinalis]
6 GR7FYRG0O1CSZMY —39.6232 | predicted protein [Nematostella vectensis]
7 GR7FYRGO1A6H3N —39.4869 | predicted protein [Nematostella vectensis]
8 GR7FYRGO1BMCRF —39.1966 | PREDICTED: similar to predicted protein [Ciona intestinalis]
9 GR7FYRGO01D6JVN —37.0608 | PREDICTED: similar to predicted protein [Ciona intestinalis]
10 GR7FYRG0O1BXGBQ —34.1702 | PREDICTED: similar to predicted protein [Ciona intestinalis]
11 GR7FYRGO1BGNQD —33.1339 | PREDICTED: similar to predicted protein [Ciona intestinalis]
12 isotig30109 —31.2052 hypothetical protein BRAFLDRAFT_63596 [Branchiostoma floridae]
13 GR7FYRGO1CTFPQ —31.0864 PREDICTED: similar to predicted protein [Ciona intestinalis]
14 isotigl3142 —30.0937 | unknown protein 37 [Haliotis diversicolor]
15 GR7FYRGO01BDIOX —27.613 PREDICTED: similar to predicted protein [Ciona intestinalis]
16 isotigl5312 —24.9546 | unknown protein 37 [Haliotis diversicolor]
17 cDNA_46_HO05_M13F_abl | —24.7666 cAMP responsive element binding protein [Lymnaea stagnalis]
18 cDNA_57_G06_M13F_abl | —19.2074 predicted protein [Nematostella vectensis]
19 GR7FYRG02G6SQ4 ~16.948] Eﬂ(R;II;:i]C);lCiS"IjEDIcollagenalpha—l(XH)cham—hke[Xenopus(Sllurana)
1+~ sna~ | PREDICTED:similartoNAAG—peptidase;NAALADase;prostatespecific
20 GR7FYRGOZIONHA4 15.4037 membrane antigen; PSM; PSMA [Ciona intestinalis]
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3% 39. Poly I:C 24h/Poly I:C 6h (up—regulated genes)

No Seq ID Fold—change Gene description
1 CEIEA_BS_EOS_MISF 74 915 _
2 isotigl2295 66.62362 transposase [Salmo salar]
3 isotigl2296 47.27858 transposase [Salmo salar]
4 1sotig29971 44.82561 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
5 c?ﬂA_SS_DOl_MlSF 44 78811 _
6 isotig29434 40.29076 hypothetical protein BRAFLDRAFT_117011 [Branchiostoma floridae]
7 GSPZ16VO1EJT6G 29.08042 PREDICTED: putative GTP—binding protein 6—like [Pongo abelii]
8 1sotig01030 26.56768 hypothetical protein BRAFLDRAFT_122507 [Branchiostoma floridae]
9 isotig29013 16.40239 tumor necrosis factor alpha [Haliotis discus discus]
10 isotig31603 14.08219 hypothetical protein BRAFLDRAFT_80496 [Branchiostoma floridae]
11 isotig24697 13.79868 PREDICTED: hypothetical protein [Saccoglossus kowalevskii]
12 CL822Contigl 13.47164 -
13 CL1097Contigl 12.67476 -
14 05_B10_AB_abl 12.52886 -
15 isotig24335 12.07038 PREDICTED: Fc receptor—like 2—like [Danio rerio]
o0 GALC_XENLARecName:Full=Galactocerebrosidase;Short=GALCERase;
16 GR7FYRGOZHINXI 11.20393 AltName: Full=Galactosylceramidase; Flags: Precursor
17 GSPZ16V01AC5SK 11.18483 PREDICTED: hypothetical protein [Saccoglossus kowalevskiil
18 GR7FYRGO1D67CN 10.9286 reverse transcriptase [Danio rerio]
19 isotig22442 9.606685 hypothetical protein TRIADDRAFT_57593 [Trichoplax adhaerens]
20 isotigl6641 8.971393 peptidoglycan recognition protein short form [Biomphalaria glabrata]
3 40. Poly I:C 24h/Poly I:C 6h (down—regulated genes)
No Seq ID Fold—change Gene description
1 CL211Contig2 —-31.233 -
2 isotig03110 —29.5057 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
3 GR7FYRG02HU50X —27.9396 hypothetical protein BRAFLDRAFT_119296 [Branchiostoma floridae]
4 isotig31526 —25.9818 interferon—induced 44—like protein [Haliotis discus discus]
5 GR7FYRG0O1BZOQI —25.7946 glutamate transporter protein [Platynereis dumeriliil
6 is0tig21909 —94.6014 PREDICTED:reversetranscriptaseSR3—right—like [Saccoglossus
kowalevskii ]
7 GR7FYRGO1AIWKV —24.1154 hypothetical protein BRAFLDRAFT_97527 [Branchiostoma floridae]
8 isotig03108 —24.065 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
9 GSPZ16VO1EDDWU —23.95 temptin [Haliotis discus discus]
10 isotig10096 —23.0764 hypotheticalproteinAasi_0340[CandidatusAmoebophilusasiaticus 5a2]
11 GR7FYRGO1DXSL1 —-21.5902 pairedsuperclasshomeoboxtranscriptionfactorPitx[Lymnaea stagnalis]
19 GR7FYRGO1DP1RE —90.3415 PREDICTED:similartoORF2—encodedprotein[Strongylocentrotus
purpuratus]
13 cDNA_03_E05_F_abl —18.2767 predicted protein [Nematostella vectensis]
14 CEIEA—ZZ—EOLMBF ~18.0885 | PREDICTED: hypothetical protein [Danio rerio]
15 CL100Contig] —17.9677 gségﬁthetical protein Dace_2250 [Desulfuromonas acetoxidans DSM
16 isotig03112 —17.4376 hypothetical protein BRAFLDRAFT_ 143777 [Branchiostoma floridae]
17 GR7FYRG01BJ4CU —16.9808 temptin [Haliotis discus discus]
18 GSPZ16V01EX15F —-16.6828 temptin [Haliotis discus discus]
19 GR7FYRGO2H2NPA —-16.5615 hypothetical protein BRAFLDRAFT_100697 [Branchiostoma floridae]
20 GR7FYRG02G5C2T ~15.1932 PREDICTED: putative tyrosine recombinase—like [Saccoglossus
kowalevskii]
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¥ 41. LPS 24h/LPS 6h (up—regulated genes)

No Seq ID Fold—change Gene description
1 isotig22488 79.86005 hypothetical protein BRAFLDRAFT_63397 [Branchiostoma floridae]
2 isotig03110 67.14875 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
3 GR7FYRGO1C5VOP 64.30568 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
4 1sotig03108 62.42228 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
5 isotig03112 50.97189 hypothetical protein BRAFLDRAFT_143777 [Branchiostoma floridae]
6 4_G05_AB_abl 49.41313 plasma memebrane H+—ATPase [Plantago major]
7 isotig0b824 29.84723 hypothetical protein NCER_102544 [Nosema ceranae BRLO1]
8 C%\iA—M—AOZ—MlSF 26.22097 unnamed protein product [Tetraodon nigroviridis]
9 isotig25911 24.4063 hypothetical protein BRAFLDRAFT_63397 [Branchiostoma floridae]
10 GR7FYRGO1D2HVF 23.21647 pol—like protein [Biomphalaria glabratal
11 isotig08244 22.38255 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
12 GR7FYRGO1BMCRF 20.82038 PREDICTED: similar to predicted protein [Ciona intestinalis]
13 GR7FYRGO1A3GR9 19.76767 PREDICTED: hypothetical protein [Ciona intestinalis]
14 1sotig08246 18.79134 leukocytecellderivedchemotaxinl —likeprotein[Haliotisdiscus discus]
15 isotig26344 18.61937 hypothetical protein BRAFLDRAFT_63397 [Branchiostoma floridae]
16 GR7FYRGO1AG6H3N 17.48942 predicted protein [Nematostella vectensis]
17 GSPZ16V01DYIUK 17.35547 PREDICTED: similar to MEGF10 protein (KIAA1780) [Gallus gallus]
18 GR7FYRGO1BMEZY 16.68962 PREDICTED: similar to predicted protein [Ciona intestinalis]
19 GR7FYRGO1CTFPQ 15.40301 PREDICTED: similar to predicted protein [Ciona intestinalis]
S - PREDICTED:similartoFerric—chelatereductasel (Stromalcell—derived
20 isotig26599 15.09936 receptor 2) (SDR—2) [Ciona intestinalis]
3% 42. LPS 24h/LPS 6h (down—regulated genes)
No Seq ID Fold—change Gene description
1 GR7FYRGO1BVTO0X —74.698 hypothetical protein BC1G_05548 [Botryotinia fuckeliana B05.10]
2 isotigl4348 —41.8425 Fibronectintypellldomainprotein[ Nitrosopumilusmaritimus SCM1]
- A rro PREDICTED:similartoimmunoglobulinscavengerreceptorIgSR, partial
3 1sotig19947 10.663 [Hydra magnipapillata]
4 GR7FYRGO1EDUUY —29.4334 GTPase, IMAP family member 7 [Oncorhynchus mykiss]
5 c%\iA_ZLES_HOS_MlSF —25.1025 cAMP responsive element binding protein [Lymnaea stagnalis]
6 isotig24697 —21.048 PREDICTED: hypothetical protein [Saccoglossus kowalevskii]
7 isotiglb5312 —-20.2186 unknown protein 37 [Haliotis diversicolor]
8 GR7FYRGOIEUWHT —19.951 nephrin [Danio rerio]
9 GR7FYRG02G6SQ4 ~19.2071 glgg]g;l?s’gEDZcollagenalpha—1(XH)cham—llke[Xenopus(S1lurana)
10 GSPZ16V01DYBZ9 —17.813 AF225916_1 aragonite protein AP7 precursor [Haliotis rufescens]
11 isotigl3142 —15.1142 unknown protein 37 [Haliotis diversicolor]
12 1sotig00500 —14.8587 hypothetical protein Cyan8802_3864 [Cyanothece sp. PCC 8802]
13 isotig33338 —13.9142 PREDICTED: GTPase, IMAP family member 1-like [Danio rerio]
14 isotig10991 —13.6446 hypothetical protein [Gemmatimonas aurantiaca T—27]
15 isotigl1967 —12.5594 predicted protein [Thalassiosira pseudonana CCMP1335]
T PREDICTED:RETRotransposon—likefamilymember(retr—1) —like,
16 GR7FYRGOZHIVYT 12.4552 partial [Saccoglossus kowalevskii]
17 cDNA_16_G12_F_abl —12.0291 -
18 isotig26845 —11.9329 hypothetical protein BRAFLDRAFT_69134 [Branchiostoma floridae]
19 isotig10990 -11.9209 hypothetical protein [Gemmatimonas aurantiaca T—27]
20 GSPZ16VO1AKWHG —11.4251 unnamed protein product [Tetraodon nigroviridis]

_47_

IP:14.49.138.138, 2017-11-03 17:34:32




343, BE WFE AFoA 2uf o) wdo] AR 2HE At
No Seq ID Gene description
1 GSPZ16V02G3PCZ rCG63049 [Rattus norvegicus]
2 GSPZ16VO1DMF7M hypothetical protein TRIADDRAFT_52608 [Trichoplax adhaerens]
3 GSPZ16V02JM5Y7 rCG63049 [Rattus norvegicus]
4 isotig23882 hypothetical protein EAG_03281 [Camponotus floridanus]
5 isotig05102 calmodulin 2 [Haliotis discus discus]
6 isotig05103 calmodulin 2 [Haliotis discus discus]
7 GR7FYRGO1BM56W hypotheticalproteinAasi_1435[CandidatusAmoebophilusasiaticus 5a2]
8 CL344Contigl carboxypeptidase B [Ochlerotatus epactius]
9 GR7FYRGO1CO2E3 unknown protein 7 [Haliotis diversicolor]
10 c¢cDNA_08_D09_F_abl conserved hypothetical protein [Trichomonas vaginalis G3]
11 GR7FYRGO1COUAN unnamed protein product [Haliotis rufescens]
12 GR7FYRGO1BNNFL Man26A [Cellulomonas fimi]
13 GR7FYRGO1CAD9C unnamed protein product [Haliotis rufescens]
14 isotigl0202 hypothetical protein SORBIDRAFT_07g022330 [Sorghum bicolor]
15 GR7FYRGO2FJPB5 hypotheticalproteinXFLM_00555[ Xylellafastidiosasubsp.fastidiosa GB514]
16 GR7FYRGO1ATT6Z unnamed protein product [Haliotis rufescens]
17 GR7FYRGO01DSS9U unnamed protein product [Haliotis rufescens]
18 GR7FYRGO1ETXQQ xanthine dehydrogenase [Culex quinquefasciatus]
19 GR7FYRGO1C1KFH draper [Culex quinquefasciatus]
20 GR7FYRG01B495V PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
21 isotig33934 sialic acid binding lectin [Haliotis discus discus]
I 44 BE WYFE AFA 2u) o) wdo] ok 2HE [}
No Seq ID Gene description
1 isotig31621 PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
2 GSPZ16V02GGBTK unnamed protein product [Homo sapiens]
3 GR7FYRGO1ALB5R PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
4 GR7FYRGO2FLM16 PREDICTED: ATPase type 13A3—like [Saccoglossus kowalevskiil
5 GR7FYRGO2IGUK9 GA27861 [Drosophila pseudoobscura pseudoobscural
6 GR7FYRGO1A1IM4 hypothetical protein BRAFLDRAFT_131390 [Branchiostoma floridae]
7 GR7FYRGO2JR4BE PREDICTED: hypothetical protein [Strongylocentrotus purpuratus]
8 GSPZ16V02GC483 unnamed protein product [Homo sapiens]
9 isotig15383 serine protease inhibitor 2 [Crassostrea virginical
10 GR7FYRGO2HMZV3 PREDICTED: zinc finger protein—like [Danio rerio]
11 1s0tig25390 hypothetical protein TcasGA2_TC009240 [Tribolium castaneum]
12 GR7FYRGO2IYBEY serine protease inhibitor 2 [Crassostrea virginical
13 isotig34418 serine protease inhibitor 2 [Crassostrea virginical
14 GR7FYRGO0219X87 PREDICTED: hypothetical protein [Saccoglossus kowalevskiil
15 GR7FYRGOZ2ILH73 serine protease inhibitor 2 [Crassostrea virginica]
16 isotigl2731 hypothetical protein BRAFLDRAFT_106563 [Branchiostoma floridae]
17 GSPZ16VO1EN4YC unnamed protein product [Paramecium tetraurelial
18 cDNA_51_B03_M13F_abl Aldose 1—epimerase [Clostridium cellulolyticum H10]
19 isotig31667 Sﬁg&?;&g]EDisimilartoankyrinZ,3/unc44,partial[Strongylocentrotus
20 GR7FYRGO2JLFKG unnamed protein product [Oikopleura dioical
21 isotig11533 peroxinectin [Pacifastacus leniusculus]
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th 3AUE A7sd Ug 2 Az
1 4759 g

1) RACE PCRZ o] €% AE WY #Ad {49 full-length cDNA 5

GS—FLX data°ld ZR3 A& WdaAdE FAAe] DNA MY T N-ZH(5), & C-L(3)o] %3
4L Rapid amplification of ¢cDNA ends PCR (RACE PCR)& E3&] B3 HIS FZslo] AL
<5353l

» RACEE 93¢ primer A=+
GS—FLX®] datag 7IWFo. = slo] 22-30bp AES #Heol& ztil GCHIEL 40-60%, Tm 65C o)<l
ZANA primer ZF dimerE HAEA ¥EE o] RACE PCRE primerE forward, reverse = 3+ ¥

SR

» RACEE 918 +3 1 strand cDNA 4

@)SeegeneAte] CapFishing™ Full-length ¢cDNA Premix kitE AF&3le] RACE PCRE 913 F3o] x&= 1%
strand ¢cDNAE 3Adst7] 98l dige] Aoz RE FE3 2.5ug/ul 5% total RNA AES 1ul ARESHo]
5mM¢®] dNTP 4ul, 10uM dT-—adaptor 2pl, DEPC—treated water 3.5pul% H7lstd HE volume©]
10.5u7F =5 &k 75ColA 327 vEgA71aL WA 223F icedl M A 3vh. #7422 5X RT buffer 4
pul, 0.IM DTT 1ul, CapFishing™solution 1ul, BAS(Img/nl) 2 ul, RNase inhibitor(40U/ul) 0.5ul,
Reverse transcriptase(200U/nl) 1pl& FH7Fete] HE volumeo] 20ul o] A 3sfe] 42CelA 1Azk
HES A 7L 3 72°C ol A 31"%7} ng] 7}43t CapFishing™adaptor 3ul % Reverse transcriptase 0.3pulE& 2
42°Col A 3087 WA 5 70Col A 155, 94CollA 5837F whgslo] B&A4351e & AgoA 287 2
T 180ul 9] THTE Hol 4ste] RACEE 918 +3 1% strand cDNAE &85t

rﬂir

m 5 3 RACE

CapFishing™ Full-length ¢cDNA Premix kitE ©]&3lel §4% 3 1° strand cDNAZFE b3 2o
5, 3 RACEE 385l partial A& HAAHAFHAZY full-length LS 3t 1% strand ¢cDNA 5ul,
SeeAmp™TaqPlus Master Mix 25ul, 10 uM 5 —RACE primer 1ul (3" RACE?l 7<% 3'—RACE primer),
10 uM 3’ target primer (3" RACEQl 7% 5 target primer) lulol SF4 18ulE ¥o] & volume©] 50
7k 5= RACE PCR g mixture® RFEflth. 2@]al wA 94CellA 40%, 58~68CelA 40sec, 72C
15 25~353]9] cycleS 2zt PCRS 4335l full-lengthe] ¢cDNAES ZFE3}tl. PCR 4SS agarose gel
47195 Z38] band®} sizeE 213 ¥ Bioneer? AccuPrep® Gel Purification KitE A}&3o] DNAES
F=3F & pMD20—T vectorel| ligation dFe] th+tol| transfomation 3+ ¥ blue—white colony screenings
23] wesF A gTS AEste] wjekd 3 AccuPrep® Nano—Plus Plasmid Mini Extraction KitE
AH&ste] DNAE FE36te] @riazZAAbe AlAd S o st dAA7IADS gelatditt.

2) AFJELE o|&3 LHHYHZY F2Y

AA s HAd 4= 9y HEOl open reading frame(ORF)HFES Zglo|HE o] &3] PCRE
=)) MAL % pET ®Ed AFaALE o|&sle] Z2Y3Idth. =29 9EHE
ErtARAC R AJAYS oFste] &% driAds SARlsAdn.

|
f
ot
o
s
T
=
E
)
(e}
o
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3) 2233 FAAZRHY AxY dHF A3 2 bioactivity test

m [xpression system= ©]83F 2|23 whld AAk

A A FHAS] ORFollA signal peptides A3 YA ADE& zh= +324E PCRS &3 %5
g 5 AltasAYE skl pET, pMAL #lHo| 4tgdel HA sk, S24dE Ay WE= Ecol
BL21(DE3)°| HAHAIIAA dAH HE2QHEY FEE2Q isopropyl—B—thiogalactopyranoside (IPTG)

of s AxF T YRS FEHAC

m SDS—pageE ©|-&3gh GAdud Q]
ke Az A2 Amylose resing o]-83te] AAIS F 12% SDS—pages Sl A7|Fss 3 F
0.05% Coomassie blue—R250°0.% @GA3 F wWl=2 golagrt, dwde 772 gy 98 A
markers EEnzynomicsAte] UN—-STAINED protein markerE AF&3th @A LS tag @Al Maltose
Binding Protein®} &7 L& o] oSFH =78t} 42,5 kDa A% 27 debwoh AAE Az

bioactivity testE & bovine serum albumin(BSA)ZE standard® 3}¢] Bradford¥Hol] 2]

=430t

Z3 @2 9] bioactivity test
H AR AL bioactivity testoll AFESE] i vitro A HETHE FAAS] WAYSF WSS Q1T

Aot 2T o 2= pMAL expression systemOlA] tag @@ 2 Al-8% = Maltose Binding Protein (MBP)&
Q@
O

-

AE- (Haliotis discus discus)> HAGSTHNGToZ2RE Ht ATHF 50 g,
shell-length 8 cm¢] AEE FJ3FATE 250 Lol PVC Al&5Z 970l 40vta]® o] 20£1C¢] 3
ol dFdzt FAsEUTE ol AA AElolA] T8 wolQl AxF{ v (Undaria pinnatifida)S &
P

o ol sgld, shTol FWA 5% rE B

Mr rfo o
oz

# 4
WG g el mE A¥e wey

CFU/abalone, Vibrio parahemolyticus (1 x 10" CFU/abalone), viral hemorrhagic septicemia virus (VHSV;

S 8%l 98t Listeria monocytogenes (1 x 10*

1 x 10° PFU/abalone), polyinosinic polycytidylic acid (poly I:C; 500 ug/abalone), Lipopolysaccharide
(LPS; 500 pg/abalone)& °]-&sklrh. 7247he] Wgfzd % Wit 0.9% saline &0l =olAu
AF-FAIA AR AREslar, dE 1vd 100 ul¥ +Fo FAEAY. 2724 5% 0.9% saline
fonts FAE ARES ARESIY. A4 WoaRAeEs FARE $ 0 ZF 3, 6, 12, 24, 48413 H
72A1ZE3F 120 AIzbE 2 A THEHE 4vg]e] dEo2HE  gill, mantle, muscle, digestive tract,
hepatopancreas, hemocytes, gonadal tissue (male, female) 5= A&E3FTt. FHE3 ZF S A 2 Lol A
A 2 F RNAS 2est7] d7bA] —70CelA Basi3in.

= Total RNA %3
7} gEMa 4ulgle] AEoZRE zF 2HHEEZ 40 mg® HEF AL59T. E 160 med =A S

o]8-3}o] Qiazol reagent (Qiagen, Germany)E ©]&3}o] total RNAES E23F¥ . 2 mL2 Qiazol reagentol
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7k 1% 9 160 mgel 23S Y2 F homogenizers ©]-83sto] kgl 57F AollA WES £ 400 ule]

chloroforma Z7F % 38EIF Aol wEAl71aL, Ao Eaeitt. 4C, 12,000 x gollA 2083t

AAEY 5 total RNAS Xgshs Aeds 2sidla, 35w dsdal s3] isopropanols 3 7}she]
A 3

I
T &

RNAE A AlZH 4T, 12,000 x gollA el & AedS AAGL 75%9 oleh3s F7bsto] A= g

Foll 4C, 12,000 x goll A 523t dAEE shlth. 4dEe] $ol deds s8] AAS RNA pellets

1087 Ao 4 AZ 3 100 ul®] RNAse free waterd] =3t} Total RNATE #3333 =4 (Smart spec plus

spectrophotometer; BioRad, UK)E A}-&3}o] A &FslA ).

cDNA9] A& Superscript Double—Strand c¢DNA Synthesis Kit (Invitrogen, USA)Z ©o]-&3}]

Tt QCEAS X RNA A& 10 pgel 1 ws H7F & HF volumeo] 11 w7l ¥HR=F 35t
70CoA 10E7F vh8 & dgEof| A 587 kA3t A7l & 5X first strand buffer 4 wl, 0.1 M DTT 2 ul,
10 mM dNTP Mix 1 W& #7718l #HF volumeo]l 18 w7l H=F 3fal 42TColA 283F WA 7ITh
F71H o2 2 ule SuperScript [1E H7sla 42T A 608E3F WS-8k th Fist strand ¥H2H 20 ulol
DEPC water 91 wl, 5X Second Strand Buffer 30 wl, 10 mM dNTP Mix 3 ul, 10 U/ul DNA ligase 1 ul,
10 U/ul DNA Polymerase I 4 ul, 2 U/ul RNase H 1ulE #7}5te] 2% volue 150 wlE $r3a1 16ColA
2AIZEEQE WhE Al 2 9] 5 U/wl T4 DNA polymerases Z7Fstal 16TCollA 583 ©f RESAIFA T
RNAse AZ H7lsle] 37TColA 1087F wHe3Fed RNAES A A8t phenol:ichloroform:isoamyl alcohol<

clean upd}al ethanol FAWo = AA| &3},

® Real—time PCR& ©o]&3gr WA= Fdxte] 228 9 A9 A Azte] mp& 2d 4

o] Aol Al&%o]F Real Time RT—PCR WHLS SYBR Green I ¥ SYBR Green ©] PCR WESAJo] 3t
’d == DNA 7}=t 3017}‘:’“1 FAEANE st Hed oled JAS o] &ste] AFsh= WMotk folA
4 E cDNAE o]&sto] & 13709 HdiE W ko] =24 9 "ol Al Az & 2d
o] t3] Real—time PCR& —rf?ﬂ 31t} Real—time PCRS A3 4 pl9 ¢DNA9] 7.5 nlel 2X SYBR Green
Mix, 10 pmol/ul FE29 forward 2 reverse primer 0.6 ul® 3ule dH.0Z 4“o] % volume 15ul9
mixtureE YFE ¥ TaKaRa PCR Thermal cycler Dice TP800S o] &3] 95T 3& lcycles AlZro & 94T
oA 20% — 60ColA 20%— 72CoA 30x= o]Fo|X 453] cycle® 333t Internal control < [
—acting A3t AEE b LAFE WA 27 M (Livak) AXPHOR AESITE Real-time
PCR o] AF&5o1x] primer &= (3 45) o Yetlslvh. &L 242 3vke & s

l

L

(3

3 45, Real—timeol] A}&3F 412 Eo|4 primerd A4

Ho 2t A (5'=-3") H] 3L
) TIR AGGTGCATGAGCGTGTATGACAGA Forward
TTACAGTAACACGCGTCGAACCCA Reverse
) TkappaB TCACAGCGCCATCTTGACATTTGC Forward
TATGTCTGTGACGTCTGCACCGTT Reverse
5 Matrix metallo TCACCATGTCCCTCGTTGATGACA Forward
proteinase ATGGCCTCGAGTCCTGAACTTTGT Reverse
AACAGCTACTGGAATTGCGACCCT Forward

4 c—type lysozymel
TCGTCACCGATGTTGCTGTTCAGA Reverse
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TATCGATGGGTGTGCATGGCGTAT Forward

5 c—type lysozyme?2
GTCGCAGTTCCAGTAGCTGTTGAT Reverse
TCATGGAGTTGGATGCATGAAGGC Forward

6 g—type lysozyme
TCACATCGCCGTAGCAGTTGTAGT Reverse
) ) TGGATATTCTCGACACAGCAGGTCAAGA Forward

7 Ras family protein
TGGACTGTGCGTGTGGGTAGAT Reverse
) AGTTGCGTCAGGGCCTACTTGAAT Forward

8 1—type lysozyme
AGTACCCGAGTGTGTTGCTGTGTA Reverse
9 MIF—1 TGCGTCTTCGCCACTGATACTTTG Forward
CGGGACAACATTTGCAGCCTTGTA Reverse
10 FMREL CAGCTTTCTGAGGTTTGGCAGACA Forward
GGTGAATCGTCCAATGAGTATGCG Reverse
1 FMRE2 TCGACTCCTATGAGGACAAAGCCT Forward
ATCACGCTTACGTCGGTATTGCCA Reverse
1 kazal—type serine CCTCTCACATTCGTCCCTTGTGTA Forward
proteinase inhibitor | TGTGCTCAGAGGCGCTATATTGGT Reverse
13 PGRP GGCAAATTCAAACGCGGATTTTCCAC Forward
CGCAGCCGTAGAAGGCGTT Reverse
4 Macrophage TTGGGCTTCGTCCTCGTTGTTAGT Forward
expressed protein | GCCTTGACCAGGCAGAACTTCAAA Reverse
15 Sero: GCAGGTGCCACGGCAGTTATTATT Forward
e TTGCCGATGAAGAGGTTGGCTTTG Reverse

2. 43

1) A5 99 #d 3449 full-length cDNA &<l
1,22pd %o 33 GS—-FLX sequencing® @ & H3 cDNA libraryE ©]-&3}9] partial G71Le] H$
RACES o 83he] % 51709 1 welwal f1e 24 AAS FAFATE 46). o F 679 FARH=

AzFAE 1AL fa) ABEAES ol gato] WAL e

T 46, WAHH $AA G719 <L9 full-length ¢+ ORF

rv T | %
1 Peptidoglycan recognition protein (PGRP) 1,297 534
2 Matrix Metallo proteinase 3,325 1,695
3 Cathepsin A 2,796 1,419
4 Cathepsin B 1,336 1,011
5 Goose—type lysozyme 894 792
6 Invertebrate—type lysozyme 545 396
7 Chicken—type lysozyme 1 598 441
8 Chicken—type lysozyme 2 662 432
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9 IkappaB 2,095 1,133
10 Retinal dehydroganase 3,106 1,491
11 Interferon regulatory factor 1 5,222 675
12 retinoic acid—inducible gene —I(RIG-I) 3,985 3,129
13 Macrophage migration inhibitory factor 1 (MIF1) 1,146 360
14 FMRF 1 1,380 987
15 FMRF 2 1,200 612
16 TNF alpha interacting protein 4,096 2,466
17 Phosphatidylethanolamine—binding protein—like protein(PEBP) 1,143 546
18 cystatin B 1,967 306
19 Heat shock protein20 1,756 480
20 Glutaredoxin 3 1,342 990
21 cathepsin L—like cysteine proteinase 1,623 1,041
22 cathepsin L2 cysteine protease 1,193 993
23 profillin 1,518 859
24 caspase—10 1,548 1,326
25 caspase—8B 1,751 534
26 TRAF and TNF receptor associated protein 2,063 1,074
27 Ras Family Protein 2,704 552
28 Toll—like receptor family 2,940 3,804
29 beta—thymosin 551 135
30 interferon—induced 44-—like protein 2,369 924
31 Rhodopsin 2,657 819
32 Interferon—inducible GTPase 5 2,641 1,266
33 Interleukin enhancer—binding factor 2 homolog 2,653 927
34 Pannexin 3 3,145 1,203
35 Pannexin 2 2,416 1,296
36 Prohibitin 1,394 819
37 serine protease 1,075 1,014
38 fasciclin 1 1,041 909
39 kazal—typeserine proteinase inhibitor 566 426
40 DMRT1 1,655 774
41 FOXL2 1,260 891
42 aquaporin 4 1,147 876
43 gelsolin 3,837 1,098
44 Macrophage expression protein 2,584 2,193
45 Serpin 2,089 1,599
46 Bel—2 1,485 714
47 Eukaryotic translation initiation factor 3 subunit E 1,439 1,330
48 Galectin 4 2,854 1,017
49 interleukin—1 receptor—associated kinase 1—binding protein 1 1,273 750
50 Ras—related protein Rab7a 1,628 618
51 TRAF(TNF—receptor associated protein) 6 1,951 1,074
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2) 229 FARZEHY AxF 92 P E bioactivity test

® Peptidoglycan recognition protein (PGRP)

Peptidoglycan recognition protein = AAHAA A A LJF A Qs HUTS A2 st HAHHSo] Ao
WA stAY Aol AEHs Eafste] 7S etk PGRP Al2E @A S o] &ato] Al gelAdE
(Bactericidal assay)E th&3 o] Fastitt. AAS Axyg dWAS 1x10° CFU o g+l L.
monocytogenes 9F LT V. tapetiso] 2ol LB viXA|l| platingste] 37ColA 35 &<+ vt =
colonyE ERlsitt. 1 A3 A5 PGRP A= dWAde djxEot Altd el A7 HA=s gelst
QAL AFSFA ARG OEgAd el avA e R Agehe Ao® YEETH( Y 12).

PGRP
5 6 KDa
-_9_5 1. Un-induced cells
70
- a—— 2. Induced cells
- —50 3. Pellet of cell lysate
—m— 4. Supernatant of cell
S lysate
35 5. Purified PGRP+MEP
B. Marker
25
——] 5

“_ —12

a9 11, A& F PGRP FAAZEH ALbe A1z PGRP @@ 9] SDS—-PAGE A ¥}

Control

Listeria monocytogenes

a9 12, AE o] A %3 PGRP @A o] AldA A AT A
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® Goose type lysozyme (g—type lysozyme)

Aglel 8ol A
Ne g 5

7ok

],

A7 v sty 7bed 52 g—type
Sxo w2 FA A lysozyme EAh FAC Uik ATE

E8 ZolFErh aEa VA Axd awds
oA frelet AZF g—type lysozymeS pH 4914,

Afor WEo] Ftwdrn el G-type lysozymeolgh B A 5=l
=olA A7 H ey FHFEENAE 5
Aol A frefdh Azt d (g 13)9] pHeF 2
71E in vitro FAYHE Faste] FEQlYh. I M. lysodeikticuss F48He] pH 3.5~10.5 744
0CelA 60C7HA F=HlE ool 450nmelA 0.5 5=
s SAsIG. 1 2dx a2 149 2o

Q=

-

o {3

Q.

R

un—induced cell
mnduced cell: whole ly=zate

induced celil:
induced cell:

cell peliet
supernatant

E recombinant protein

protein marker

T 60TCoA FAS 71 o B8 7t Zo7 e
Ul IL P M KbDa
'___‘ -—- - — lm
— | 95
W e TO
TUl-
il
= =t
= w25 M -
- — ]2
a9 13 . A&+ g—type FAARFEH ANE Az

Relative activity (%)

—
(=]
(=

oo
L=]

40 4

20 4

1 =MBP

(a)

=ahlys(;
-=HEWL

11
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(b)

-=-MBP

~-abLys(;
-= HEWL

st g—type WA ] SDS—-PAGE A}

e g

0 10

. (a) pHell W& &4

20 a0 40 a0 60

Temperature (°C)

(b)2=ol u}
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m Chicken—type lysozyme (c—type lysozyme) 1,2

Ao Al fralst 2709 A x=3 chicken type lysozyme (1% 15) @ d S A  lysozyme activityE T}
&3k g glolo] Agste] Wkt WA AT M Iysodeikticus ¢ Streptococcus iniae R 1354
ol V. salmonicida, V. parahemolyticus, Edwardsiella tarda 5 59 < ODuso oA 0.5~0.60] 2 w7}

.

O

—',‘iLO
] wekst = A4 et TS AA F I AFF AFTE o] % 15ug°] c—type lysozyme T
S Yol EFEFAEZE o]&, 308%¢t A=A o Z(kinetic) SAFPTH WERTFOEE hen egg white

lysozyme (HEWL)S AR&3ste] vlustdth, A8 A3 A& c—type lysozyme 19 AS$ V. salmonicida ©l
A HlaA] Zhgk gt g S UERWRAAL, c—type lysozyme 29 A§- M. Iysodeikticus 1A 7F3r S5 e
ek (29 16).

Chicken-type lvsozyme 1 Chicken-type lysozyme 2
kDa 1 2 3 4 5 6 kDa 1 2 3 4 5 6
160 —»t 160 —=t
95 —m» 95 —mt . protein marker
70 —» 70 —»t

50 —t 50 —»r s induced cell ; whole lysate

- induced cell; cell pellet
4 - induced cell; insoluble fusion
s induced cell; soluble fraction

: putified recombinant protein

M

1 : un-induced cell
5

3

35 —t 35 —mt

=

25 —» 25 —~

thn

O

15 —t

12 =y

a3 15, AEF c—type lysozyme 1,2 FHAZ5E Arbe Az o] SDS-PAGE A7}

Antibacterial spectrum of lysozymes

3 025 - BabLysC1 BabLysC2 OHEWL . 2 -
= L 18 8
» 6
v 021 - - 1.6

P e
@ S &
= A F 14 o
2 0.15 - S 1 =

o
2 014 %’E F 0.8
= %g,é 0.6
2 0.05 - By WA 0.4
= 1 P ™ F 02 &
5-, 0 - s A R - 0 N’

1 2 3 4 S
Bacterial species

L: V. salmonicida,2: V- parahemolvticus, 3 E. tarda. 4: M. Ivsodeikticis, 5: S. iniae

Y 16, A& AxF c—type lysozymed] 3 Ad A3
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m Invertebrate type lysozyme(i—type lysozyme)

FHFEEZEEH U3 lysozymeSZ pMAL—-c2X expression vectors ©|83le] &8 ¥ £ coli BL21
(DE3) system©l A overexpession AlA 1# 173 7Z& H7]¢9 A %3 i—type lysozyme ZA AL A&
T ATk A" AEF i-type lysozyme®] E4E ol 27 pH % %o upe} Ay & A3} pH4SH
60CoA 7 =2 &8 2= Aoz Yelyt (23 18).

Ul IL P S E M kDa
- —  —
. - 160
- " 70 UT : un—imnduced cell
DR — IL : induced cell: whole Ivsate
-— - - S0 P : induced cell: cell peliet
e 5 ¢ induced celll supernatant
PR— —_— 35 E ‘recombinant protein
— M : protein marker
- — 25
_— 15

a3 17. A& F i—type losozyme AAZEE A4HE A 23} i—type lysozyme @& 2] SDS-PAGE 23}

pH 8.5 40 °C
(a) ¢ (b) ¢ 60 °C

1 ——HEWL
=s=abLysl ¢
_ _® =o=\BP
£ g
ey o
z z =
k= k3
& =
]
£ £ w
& =
E 2
20
0 i 20 = w0 50 0
Temperature (°C)

1% 18, A& i—type lysozymed M. Iysodeikticus®l W3t & &A. (a) pHol WE &4 ; (bh)2kd wWE &4
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m Cystatin B (cysteine proteinase inhibitor B)

W gtoll A AALE = cysteined] A B3] & A (cysteine proteinase)™ 2% AW S whlals= Qlelo]
A ST 24S Aslskr] Hd 71dS AYed 1 F U cystatin BE €A dTh 7bEH Eof A
fref gk cystatin B dAke] Azt A (1H 19)S ©] 8319 cysteined] T fai AAZES ofe

2 Ade 3. 0.1M2] potassium phosphate buffer(PPB)el 1mg/ml
P3375)& &M|3le] xR dWMAS w=HAIE & 10 %9 trichloroacetic acid

=0] papain(Sigma,
do] 37CoA 3083+

off
M koMo
fr

<
NEgAA QARY F AFNS FHRYAR S5 (400nm) B Ba) As@HS wh 1 A A
0] A & W owelre 0% 4ug

Fefigh cystatin B 22 A xg duwiAe gulA R Aajddo] glo
Gt e Aow Bt (2¥ 20).

Cystatin B

kDa M 1 2 3 4 5
97.2 - M : protein marker

e I - un—induced cell
6.4 —— 2% mduced cell: whole lysate

a— 3 induced cell: cell pellet
443 —— 4: induced cell: supernatant
Srecombinant cystatin B protein
290 —
L i

2001 ——
14.3—— e —

a3 19 . AE F9 cystatin B FAAZFH ALE AZF cystatin B @92 o] SDS—-PAGE A3}
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3) Real—time PCRE °]&3 AQAA {2z 2¢d
A A&l ofg] Aol wAdd FAke] F =3 2 A3} Toll-like receptor, Matrix
Metalloproteinase (MMP)<> hemocyte(Z7)ollA] fFe]H oz Wdo] =2 Fo=Z YEMRTE Macrophage
migration inhibit factor—1 (MIF—1) % FMFR29] 7%+ mantleZZF oA wdo] HA YeElS 1 9o =
FMRF1& digestive tract (4A33), kazal—type serine proteinase inhibitor+ hepatopancreas (XF73),
Ras family protein muscle (Z5)olA Ztz W&ol =4 Yelhves AS dEsigith. T3k thofst HAx=
4o tiste] dEo WANES Real—time PCRE S8l ZAHEE =2 AR UElve dl|dAS o] 8l
sto]  EAA4 e WAy FHAEY TdS 24l

2o

m TLR (Toll-like receptor)

TLR< hemocyteoll Al 71 2 @es ot Aoz yetgv (23 21). AT ob7bv 22 o] 2
S V.parahemolyticusol| A+ 24X 7kul] ool B8] 3.1uj(28 22)2 oA Ak d o]
Zei7h ® AL LPSeF VSHV ZHAellA = B 4821204 7.10), 2.48u) (19 23)= 2|4
Al zAske] HEE 7 S #ESATE hemocyteol A= VHSVZGOA 3A17HA 1.
V.parahemolyticus QA= 6A17 A 2z 2354, 1.9v| 2 Arekxzo] HAuirt FIAHE sFaFx2 o]
d AE #EEin gk dEe TLR FdAs o8 AEAA st &3 wpzb7iA = vhg gjole}l nfol
gkl fFolAor Wilste] gAY Fol sk Zow Bl
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Vibrio parahemolyticus LPS
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® Matrix metalloproteinase(MMP)
MMPE hemocyteo Al 714 =& B4d L = Ao =2 Yelwyt) (18 24). MMPE Ax9 7]2&
ZA o &4 A Ao Aotk wWEkA hemocyte: o]# 3 AT A FQ23F IS = HAo=
o} Hox=d fEAHAAE hemocyte X V. parahemolyticus ¢ VHSV, Poly :CE HZE 39S
F 4.47 v, 2.5349), 1.63 82 12A|ZFA 71 =& HdS BRI, LPS ¥ L. monocytogenes 3+ @Al

) 6
= o )= BB o]
RrolA 77} 5.68, 2.14M % AREARES BAAAT (39 25). PP wElelol gl A e @
[e) o] =] =]
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% T0.0 H
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=
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&S & S S &
e B & é“"
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el R <
[e) & B 31
% 24, AE MMP fFHAke] 24 HAEE
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:% 50 = 23 214
E 5o 447 g 50
£ £
= L0 = 15
=3 %
= 3.0 ]
= = 1.0
= 20 =
= = 0.5
-] 1.0 2
= 2 oo
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VHSWV = 2.0 e
£ 18 =
E 3° .
= =
g 25 g 12
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Y 2 10
g s = o=
=10 = os
z o5 s
£ E 02
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m Invertebrate type lysozyme(i—type lysozyme)

HEo] {—type lysozyme% hepatopancreasedA] 709812 Godo=w 7b4 =& 2L = Aow Ve
o (29 26). T3 WX AN E V. parahemolyticus 7F 6A17HA 51.668), VHSVol A= 24 A 7hol A
41,73 v & & ‘?ﬂ X FoHor =& WHHS Holx Ao vettl w3 V. parahemolyticus 2

VHSV #4 Ao a&40o2 HARLS-S dos & 4 ATt (29 27).
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® Goose type lyosozyme(g—type lysozyme)

g—type 7 EC] mantledll A 7Hg UiAl L& == gonadell BlE] 3163 wiE 7 H2 ES
2 vebgt (23 28). V. parahemolyticus 2 L. monocytogenes, VISV ZFAA] 2443}

Aot Aoz yetar 47y dizTtol Blel 2.054], 1.69¥], 2.76v = FFxdo] © AL &<
th LPS AFTolA s 6414 2v] = ko] Sk = Aom Wol (¥ 29) M g—type lysozyme
A A o &2 uig go} @ wpole A FHIAlel] A AREE e Fofst= Fom o AT

9‘_1_5
Ay o
o = o

ot o,
o 32 2 [o
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350000 o
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= 300000 - m: hemocyte
E‘ M:z: muscle
2 150000 - Mn: mantle
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®m Ras family protein(RFP)

M¥2o] Ras family protein A= muscledl A 7Hd w2 BdS o= o= Uetyt (29 30). dF
RFP 7% V. parahemolyticus 9% VHSV 7§ Al gill 22 oA BAZFS ZAS A3 V. parahemolyticus®]
35 12713l A VHSVE] -9 2421370 A4 oF 2nfjo] s w3l (19 31). webd A5 RFP
A wreleol R wholel s Feivt WARE WA DY Bl Y= HAAN Ao oA,
18
[~
E 16
E 14
[-]
E 12
& 10
I
g
£ 5
g
g 4
3z :z
€ |
2 2 = @ o o el
@S’b @@0 & Oci‘- r <7 <) o ¢e$
2% ) & %QQ
o% %e’q
1% 30, A& RFP 3=k =44 Wi x
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- g
£ z
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0 4 6 Tim}zzpost chalzlinge @ 2 Time post injection (hours)
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_64_

©14.49.138.138, 2017-11-03 17:34:32



®» Macrophage migration inhibit factor 1 (MIF—1)

MIF—1 F+3dA= mantleol A 7F4 =& 28-S B9 71 t}h2 digestive tract, hepatopancreas, gill <0 &

A SS Btk (2§ 32). MIF-1& AXA A o] 838 93-S sh= df2 Al 3E(macrophage)

AA st FAAAS AASEY B2 FRE A5 mantle?}t digestive tract 2 hepatopancreas,

gill 242 e 480z wgstes AdugAd a3 2oz oA, 3 glFEe] A
o] ®©S syt (¥ 33). Wk MIF-1 F4x= HYA 7o) dafiA w9 F5%
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= FMRF1 / FMRF2

FMRF1 fAdA}+= digestive tractoll A 71 =2 S B9 ¥ jsoform@l FMRF2+ mantled| A &2
S WYY (29 34). FMRF1 € V. parahemolyticus 7+del] thsle] s}skxdo] At} 484 7HA o AFsk
ZHo] HE ¥, FMRF2E= 6A1A] 7HE 52 H3dS B T HYPLHE stgFxdo] g8 A#3A
S vho] #2981 VHSVAA A= FMRF1S 3AIMA AeFxdS Holt aakxd 5 thA] 244%F A 7H
=2 HdS B F shgxde] g8 AFsh FMRF29 49 3A10A0] H&0 2 =/ ddo] | & 3}
Fxdol B #FEsAT (2™ 35).
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D‘ﬁm g o
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Relative bld-change from contiml
1
Relative bld-change from control

% 35, AE gill A oA WA= WE FMRF1 9 FMRF2 2] &d A
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m Kazal—type serine proteinase inhibitor

AE9] kazal—type serine proteinase inhibitor A+ hepatopancreaseo|A Aoz 714 =4 E&o]
= Ao & Yebth (LY 36). V. parahemolyticus € VHSVO] 7He] Alelli= 6AI7HA 34502 747F 14
v 5l 4.5v19] & HES Yo (27 37). whebs drEH Eloke} wlole & Fhedel] #odte WAl #
ogd oz Helt}

4000
3750 4
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g SR Gl il
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a9 37, A& gill 2R A WX wWE kazal—type serine proteinase inhibitor A9 2a oFAF
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m Chicken type lysozyme (c—type lysozyme) 1, 2

HAE c—type lysozyme 19 749 mantleo| 4], c—type lysozyme 22 7d-% hepatopanceaseo|A] =& u3 S

HeRY o] c—type lysozyme familydol® o & ZAYIAEFXE Hh (23 28). T3k c—type lysozyme 1
Cham gi Ay . ! o g= e o I a:_% — T 1= , C—lype

o] AS gill ZAANA V. parahemolyticus® 7FA 71 =& W3S Holx= wbH (¥ 29) t

lysozyme®] 79 LPS ¢ VHSVE] Aol 7HE & 4dSs BTt (719 30).
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m Peptidoglycan recognition protein (PGRP)
AEo] PGRP A A+ Digetive tract 2 hemocyteo A 714 =& HaS HAT (29 31). T3 PGRPE

steleole] e Qe Balel AL oAt Wl elok( L. monocytogenes) B wrelelo} fd B4
9l LPS A= ARelA 6A7H) HHow washs AL BASAT (19 32). debd dBe] PGRPE e
Zob 7+ Al AR Aol Tolats fAAZ AR,

4

3
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- - N N [
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m JkappaB

HAAFeIZ}Fel NF—kBE ZA3sl= <lAFel TkappaBE AE oA muscle?} mantled| A 7F4 =& @8-S HAT
(¥ 33). MAAFAF A= i el dia] A3gxdel HE #F=dl 53] BbEH o}
V.parahemolyticus 2 BtH 2o} & E4Q] LPSolA &= =/ 244 T
Y 34). E3] IkappBE LPSE <1218} TLR49 downstreamol] = Aoz <
Hgol 7He] #HE e "AAd 9 sk Aom Bl
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® Macrophage expressed protein (MEP)

HAA o] FF2Ho 7 Z83E AHEQ macrophages= THY
¢l MEP+= W& 1M1, AL, 45 o= A4 wdst o
st WAL mE AR Bd G ZAAE g AR
5| V. parahemolyticus 73 24X 7Aool 7} =S = a9 36). kA MEPE
o] AR 5 53] vtE ol Aol FolAo® wkgste] WAl Hofsts A om o AT

=d= wilEd. 1 F sy
1§ 35). ol A o)
=

o] yebde] ARSI, 5
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m Serine protease inhibitors (serpin)

Serpin 74 A= serine protease inhibitors7}Alol] &£8tE FAXAE AAA A T2 HAd 9 kol |4
HAo] =2 drh AdEA FH:E serpin FAAE hemocyted A 7FE =4 2= Aoz vehya (¥
37), op7hul 24 o83 WeAFAHI L weleiolsl ol 7l Al BF Alzh] mE e
shazdo] Uehte sl (19 38).
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- 3 o
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.! G 4 ! 0 -
oh 3h &h 12h  24h 28R TIh  120h 12h 24h
Time post challenge (k) nmmmm
a9 38 HE oprim] A A WRFe W serpin A A G

_72_

IP:14.49.138.138, 2017-11-03 17:34:32



4. EZGAHE 2 #HER Y TA =

7} ATERS GAE
=
J 2 3 QAT S
A}
EX ¢l nlolelx 1% (VHSV), vrelgle} 3% (V. alginoyticus, V.
Jhab Eo] wel. para]?emolyt[cus,o é mongcytogezfs), _7]"3% 1%‘_ (SClitiFociliate)_%
M2 A, 554 o] g3t WA Iﬂ"ZTFE ?z‘?i% %J‘iio Elﬁiﬂ, %i ERAE AdAs
e we oo 5 | B9 BAMRES clgae] wmeluws FIE e
F= gt 4 DdOi A =l 01%?&0%2 ‘j%’”_o“_’l‘l‘»":— 2 H3E3 Poly I:C
AN &% e LPSE ol §eh ¥ kg s Fsiginh, o
Fx ERS 72, 9, S5, 2 e wEEddd gig = 4
HAS Tds S
GS—FLX systeme ©]€3t9] cDNA @71 EE& #4438k 37 21579
12pd = cDNAE 7}7} 500,0007] ©o]49] readsE Rt F 1,500,000
readsE EX1&t1x} st GS—FLX sequencing 3+ 23 Hemocyte
GS—FLX 9} gill 2ZF A= 383,93470, digestive?} hepatopancreasE 41S 1
fitaniume o] &3 %Oj/ﬂ% 2594’3%.17}1’ a8]x wpx| 2o 2 mantle, muscled} _gonad%
DNAS adzjae |100 % | A2 aFelIAE 61525709 reads7h  wAEe],  lAH o
b 1,593,772719] reads7} £A5o] H3EAQ] 1507 readsht} @2 &
= o] reads7t BA1E Tt #7140 & Solexa Hiseq® ©]-&3te] 12 Gb
o] AL S FHsH o assembly A3 595H 79 contigs: EHE
sk 4= 9tk 200 bpolAre] contig 10279 contigE o] &3}
Blast® F3ste] Bt @ THAFHAE F48ta =353
15K o]de] A& 7122] EST data®t 1xbd =] GS—FLX sequencing® % 2-H 3 data
oligonucleotide |[100 % | & HFH oz A5t 34,771719] transcriptE R o] & 9]
chip A&+ £3}e] 135K oligonucleotide chip (12x135K)& A 2FsFS ot
e vlolg 2~ 1%, "re|glo} 1%, Scuticociliate 1%, Poly I:C, LPS, T+
Ao e el LH;H] :E}L z = io ,77]-% 1;?2; 18061: ;1,64.8‘}]’\.83;‘]—'72]: g];
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— Listeria monocytogenes (1 x 10* CFU/abalone)

— Vibrio parahemolyticus (1 x 10* CFU/abalone)

— viral hemorrhagic septicemia virus (VHSV; 1 x 10°
PFU/abalone)

— polyinosinic polycytidylic acid (poly I:C; 500 ug/abalone)

— Lipopolysaccharide (LPS; 500 pg/abalone)

o FHA (F 1571)
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ATAH A= Genomic characterization and expression profiles upon bacterial infection of a novel cystatin B
R A homologue from disk abalone (Haliotis discus discus)
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Cystatins are a large family of cysteine proteinase inhibitors which are involved in diverse
biological and pathological processes. In the present study, we identified a gene related to cystatin
superfamily, AbCyt B, from disk abalone Haliotis discus discus by expressed sequence tag (EST)
analysis and BAC library screening. The complete ¢cDNA sequence of AbCyt B is comprised of
1967 nucleotides with a 306 bp open reading frame (ORF) encoding for 101 amino acids. The
amino acid sequence consists of a single cystatin like domain, which has a cysteine proteinase
inhibitor signature, a conserved Gly in N—terminal region, QVVAG motif and a variant of PW motif.
No signal peptide, disulfide bonds or carbohydrate side chains were identified. Analysis of deduced
amino acid sequence revealed that AbCyt B shares up to 44.7% identity and 65.7% similarity with
the cystatin B genes from other organisms. The genomic sequence of AbCyt B is approximately
8.4 Kb, consisting of three exons and two introns. Phylogenetic tree analysis showed that AbCyt B
was closely related to the cystatin B from pacific oyster (Crassostrea gigas) under the family
1.Functional analysis of recombinant AbCyt B protein exhibited inhibitory activity against the
papain, with almost 84% inhibition at a concentration of 3.5 lmol/L. In tissue expression analysis,
AbCyt B transcripts were expressed abundantly in the hemocyte, gill, mantle, and digestive tract,
while weakly in muscle, testis, and hepatopancreas. After the immune challenge with Vibrio
parahemolyticus, the AbCyt B showed significant (P < 0.05) up—regulation of relative mRNA
expression in gill and hemocytes at 24 and 6 h of post infection, respectively. These results
collectively suggest that AbCyst B is a potent inhibitor of cysteine proteinases and is also

potentially involved in immune responses against invading bacterial pathogens in abalone.
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