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HIERKIE T O BRIEAF L EBREEMIES Ltk v, MEOY v THESEHERILICES 1
TV, TS 2 59 v TOEYPERINER, FHca{bBRP 2 b L RIRE, A4,
BLEDA N =X LDFIZIEEAEDD > TV, ZDHY v T OEYFINE,
LT L NV TOERED RS STV B, HFED Ry -2 v — | OB
IZ& D, FHY  LADRFEDBRERE D b BITEEPOLHMITITA B L HITIE > T,
v adN ) AL HE SN, EBRAEMIZ I TRy THICAER T 3EMII o T
DT LU NVTOWEDRREIT IS » Foo ARRER TR Y v T2 W 72 TAEYETI I

FET ) AR T e —F D INETONEE F LY, mbiEshicr v T,
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INVA VDT ARFEONE ML TV,
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1. THrd] &7
—ZREEEYEBTCY VI

> THESHIR E TR b S R 0 s 5 3 > —
DTH B, HARDEIHDD I 1% it sV~ Tk
2, RWEEEYO BYOREAEE L TVWEEEPLNT
Wa, ZOY v TWEEDH LTV 20, (&Y
T EVSHITH S (Fig la-h)e H5137 5704
VEVF v 2 OfMRITH RIS E O S EYIFTIC
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BT, A4 v7aF7LvA, X/ A

SNb, v IRMhoBYIERAHEEMEZTS (eg.
Ball et al., 2002), #IEOHHEICEC 24 v TO—%
FEWRELTH S (Fig 1o ZHEMMRE L THEY)
HEThHrb7I%5E0 (Fig ld-g), #bsy 7+
BB LBIRICEIRT 5, T LCARBLTA VY F U F v
JDESKR) T LY, HKILERKT 2 (Fig 1h),
ZO®BRA) FIEHATETHRL THREL, —DO#HA
B LTV S, v TR E AT O IHHiE
A, tgdiE (Symbiodinium) AL SHTEHD
(Fig 1b), KEDORKIBY ZHGHBEITIKIFEL TV 5, f5h
B ORRIEREBLGTORPITIRIR AV YT D518 5
BREER L, ThOEAES - THEMEcERISHEEY)
ThHrY v AV L, ZREERSEEEDOME
BATWS, BEECRESETHROY v THE»—F
TEAHITRBEMEZR00EIrvEVIRKHE G H 2
(Cesar et al., 2003),
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Fig. 1.
colony the genome of which was sequenced. This

A staghorn coral, Acropora digitifera. a, The

colony is maintained in aquarium culture at the
Sesoko Station, University of the Ryukyus. Scale
bar, 10 cm. b, Polyps of the coral showing the pres-
ence of symbiotic dinoflagellates (Symbiodinium
sp.) (inset, enlargement). ¢, Natural spawning of
the coral. d, Fertilized egg; e, blastula at the prawn
chip stage; f, gastrula; g, planula larva; and h, pri-
mary polyp. Scale bar, 200 mm. Modified from
Shinzato et al. (2011).

U7 Uit AE BRI B L o e e kAL, e e L5
TR EDHEBIC L >TH v IELEHEICHEL TV
(Hoegh-Guldberg et al., 2007; Hughes et al., 2003),
BEI R 0SS v T O =45 O— DFENEIE O fEk¥ic
HbHEENTWVDS (Carpenter et al., 2008), FEFRH K
frR#gda TUCN) OEBOBNOH 28 ) 2 b T v
7EN, 7YY YEHTOREMASRBSN TV B,

VIR EERD LT Dh, TNIET vy T EER
BEOLERHRIEIDL T PR P LZATHELTLES BE
Wimch 0B —KNTH 5 (Weis 2008), PIAIETE D
/KRS O 1-2°CoKE L X0, teHEHNY
:ﬂbﬁikﬁFBkﬁ%J#ﬁuéo%%@ﬁ%%%
K7 LTV BNl » S Rbh s DT, +v T
EREACITH O BB ARIICE S, Vv T O
k29 v IHEOFEE, T cERT 22 I E
YO bR X# L, Ehatmeritsnkbd
N3, Thicbhrhrbod vy TR PR, It
DA =X LDFMIEEAEN P ->TELS, #Hiz
T LNV TOWMFEHEES RO STV b, KigaETld

INFTOY v ITER OIS THEYENRE £ L9,

RS SNy v I75 ) LONEERT 5,

2. Y VIDEEBEFHEDORERIT

F TS DBET 7 B — =7 1E 1990 FACHTE A
St a T3 (e.g. Miller and Miles 1993), 2000
FRETCEI PV FYTDNABEEH VY Y TOD
R EHMNE LB EFASTLTS - 728
(e.g. van Oppen et al., 2001), 2000 HriE» S 1FE 1
nA, wHRFEA Tl < B O AEE D 1B % Bl TR,
Wbwad [v—+y kb (tool kit) Ef=T | OEEE
W v I L EEEY o WIIATEAE TR L T, B ko kE
A& Z 5 & WS EvoDevo (Evolutionary De-
velopmental Biology) WF7eO#MEIE L THEHZRB O
too Vv IEEURIEEYE, SUATEE NIREE L i
150 TIRSE A T i b Bl A MR (BEMRER) 24
SEYITH D, SEEYEFRAEA =X L EHIET 50
WWEBEB S TH 5, HlAIE Hayward et al. (2000)
FEMIEEYCTIAS BREDIRIE S T W 5, FIHHTA B
BEic b WO RN £ E S 5 BMP/dpp BIF55, Rl
Bl LA FR7c IS WIRHERR T H 24 v TDHET S, b
5 —-> 0l GEFIEHD 2% - fEn FRE Yy — v 2R
L, TOBEEFHEERSFIYLERICRFINTOVS
HEME L, Th3RITEY) & =EEY otk L_?H%
ZM'?E 72#9 6 (EAERTIC 12, BMP/dpp @iz D #hE

AL L T cAlREE 2 RIR L TV B,

ZM%EI"VA%?E%%, 77 LRI O & 75 -
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7o, v Io—fENA <Y I FYA Y (Acropora
millepora) @ Expressed Sequence Tag (EST) 7o v =
7 FTH 5 (Kortschak et al., 2003), Z N I3HIfREY)
McHHTO EST OfME LB 5, TOMmMXIEY ¥ TD
BET 7= N=2DFEKF LS LIt EE ST,
Yo B 2 BERFAIHRE SN TV, T
TREMSARORE (CMIERED % & >R 3E
ZFORH L DI WEAS LB ONTELY, Tr=
RIEARY) T b 2 S & i d 2 8 FOIER T2 W,
LVSFERTH B, B NSFHITY v TLIES 582
TO¥E, ¥ a2 Yawsxx (Drosophila melanoga-
ster) #EH (Caenorhabditis elegans) &\ - 72 IEH
IO ETVENELD &, EbEDABEZVENS T
EMD I ote B o BEIICES BTV S 4 v
= CRllamyn) ©J5hs, s ZINEEAYT b 0 iR
BV Y 29 Ve NI oflE D b b & odmE
zFEZ < H2, e (D 6 EFELIERTITFIEL 2
CIREEENY) & IMEEY oS Ic B W T R E L8R
Tuov— b =Ffio TV, (2) #ETEEET H
TR FEVHYELICEE TH -7, LVIAH
LOWEWIE(LORE D > 5 ) & 2B S pic L1,

3. HrIDY / ALARFEHHE

A. millepora ® EST iZ4tW\W T, o v o2ho+ v
IO EST 7a v =7 b bAESNTWS (Schwarz
et al., 2008), BITEFRE SN TV 2GS BT O &
¥ 5 —4%%% &®» 7 Compagen (Hemmrich and
Bosch, 2008: http://compagen.zoologie.uni-kiel.de/)
VWS Y= THA MITE A millepora iIThIA, #Y 7
WmwcHE B35 2 14 v (Acropora palmata), * 7
* 4 v  (Montastraea faveolata) ,
(Porites astreoides) &5 4AfEFHDO B~ T D EST 7
Y TNTF =y pBEEENTVS (Table ), TN5F—
A2 WT cDNA A 77 L AHETMck-T, v
T OB FRBIEREINICHT L & S SV O EA R TH
NTWw3, IhETICR b L2l FERBTOF
v I DB HBIOZAE HEFETIC BT L 7298030 <
SOhIRESINTW5, Grasso et al. (2008) &, v I
DWW DD DERS B FH B & iR T DB =158

AN D

Table 1. Number of unique sequences in assembled
EST data sets reported in Compagen database
(Hemmrich and Bosch, 2008).

species number of unique sequences

Acropora millepora 9,117
Acropora palmata 14,173
Montastraea faveolata 13.498
Porites astreoides 7,245

3407 LATHTLT, ThZhoR5— VTh
RENCHEBEL TV 2EETFHEHO ML, LT,
PIAEHIA A Y 7 O AIRALS T 0 2 ERALIC RRE IS 7
B T2 A LRGSR, RIS R 5 A
ek, tadEE s oI b - TV A EHEED b BB
FORBI NG — v 2HE LTV 5,

By TEYEORENR T -2 TH D [HAE] 2 [2
PLZIBE ] ITB8VT, <4707 LA ETOIGH IR
BACHALNTWS, FICTEST 77— N— 20k
FELTWEH ) TilEOY Y ITTH D A palmata ¥
M. faveolata, < L T A. millepora % F\ 7 W52 5%
HINTV L, KR EAPY v TOPLBZRICEEL B
DHEINTOVEENS, AR L RKICY v IOl
NTOEETFRHEE L Z <A 7 a7 L A TRIGEIIC T
L, FIMLERO A h =X L ZHS M L&D L0 IAL
MBITbN TE 7, DeSalvo et al. (2008) FEZ kL =z
EHATplts oy v T L @FS Y v T o
w4707 LA THIRLUICHERP S, Bz b L 2h35]
S TR b L 2D, MIIEND Ca h A A Ry v
ZOEEAGF|EHI LTV OTREBLMERELTL
%o fuT3tEdEE & A L OB WIERRE TR L
AEHGZ52ET, fMikss 2 b (v T) OHOMERE
FREZLZHNTCVIHAELREEINLTL S
(Voolstra et al, 2009a; Rodriguez-Lanetty et al.,
2009) 5

HFrITREOVS, U EREEEATL Ay F Y
F v 7 (Anthopleura elegantissima) % Fi\ 7oA -
JEILAE R T DB T REBL O SRS, FaE)Y) &g h
BMOFEA D= <A 707 LAITLDFRIRKY]
DL TH %5 (Rodriguez-Lanetty et al., 2006), I @
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Table 2.

Summary of coral cDNA microarrays reported to date.

species number of unique sequences on chip reference
Acropora millepora 8,606 Bay et al 2009
Acropora palmata 2,055 Voolstra et al 2009
Montastraea faveolata 1,314 Voolstra et al 2009
10,930 Aranda et al 2011
Fungia scutaria 5,184 Schnitzler and Weis 2011

EcVbww s [HAEET] SV bDRFAET,
HEDHEETH F D EEFREZ PR onsnw T &8
L XN, Voolstra et al. (2009b) & A. palmata
& M. faveolata DA VWT, ThTho+ v Jff
THABIR Z S 2B HE A B S € 5 Sl TR
fbidbiz v, HARIGRASE T 5 VIGREA RS E 5
LEDZL DEETRIADEALNIE T 5 2 & &KX LD
foo TOT LR, VY ITEFEASICHEMBIAERERIRL
TBRICIE D F O SURZ RS WD, Fy & 38Ekd 5 &8
EFRHAOEALE LTRETE T EE2RLTVWS, 0l
D7 HESA YO~ (Fungia scutaria) 1ZHBWVWTH
BBk, HBHE DY & - TEIETIE O b/
WZ EMHE SN TV S (Schnitzler and Weis 2011)
o XD iIctghE s oLAERRICE, VY TOEE TR
BWOFA+ 32y 7 L3R oG, RGP T+ b —
VR, A=+ 77 V- LOMERKIEEIZ B &AE
FRLEEZONTWS (Weis 2008), T Dfid <A 7
o7 LA ZHOCBEBREOITR, RS REICAERS
54 v IOERTFRIZMEBEIICHELL DTS S
(Bay et al., 2009), A —2 k5 1) 7® 130 km FEEEEN
fo, RIEOREBinELMED 2 504 v THICAR T
% A. millepora DEBETREEZKLIE A, DT
72 0.05% DEEF DA DEEFHBELDOED L TR S
NI - too B2 2 BESMITIEE Licy v TR
DEAEVS DI, BADOTHEHEET OEETFHER
Zlick-THlEgRIShTLE30,b LT,
L2L, BST 7 — 4 X"—2@FFHHL TV EEIETD
HLPMELTOELOT, FRCLARBL L VIEE
TOEREBEL T, RS T TOARE T 5E T8
ExRNN=—FH5DEFEELV, EST 7= DAHITHS L

<A77 VLA DL, /a0y y ToEET4A
TEMEST 2HRIAARETH 2, BEHRE ST 55
vIO=A a7 LA BTy FICBRES N TV BT
B, > F DERHTHTHIR 2 BT 0RO TV B
(Table2)o, ¥WIHlO ¥ v TD<4 7B 7 LA I
TWIGBZE TR DT 1~2000 FEET L2 EH -
(Table2), v TOoLERETEIBLZT 2 ES S E
FHENTHBY (Shinzato et al. 2011), HERES 1
TOVWABRFIDO~YA 707 LA THEEETOFEDFEEL
Mg h TV VwWZ &1t 3 (Table2), DX DI,
INETDOIA 70T LAk B9 v ITOHEENEET
%ﬁ%i,Ewﬁ%fwrf/Avajwﬂﬁtm5
ZRATTH - T,

4. JAEIRUAY T/ A

4.1 B35 ) LDEFEA

A o@D, FFLEIY 3 EvoDevo ff9EI1c 6 W\ THE
HEMBECTH D720, 7/ LAfFGESERNZ < fThNT
@Y TH B, 2007 FicA Y ¥ F v 7 DT
HB%x< b Z2F 35 (Nematostella vectensis) H3HINaHE]
McH»Tr s s s (Putnam et al., 2007),
2010 FF I I AEN R ERBYITH 52 £ F 5 (Hydra
magnipapillata) @ 7/ LRGP E S N0
(Chapman et al., 2010), TEEO VWD 5 [k > —
7 vy —] OFEITL D DNA ® RNA 75 & OKIRIE
DS, PR Y v A — il R LA T ik

5L -1, TNETREREYICEONTE YT
J LEGEDS, HARFLICAHR T 34, v TicB0WTd
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Table 3. Summary of the Roche 454 and Illumina GAIIx genome sequencing data used for assem-
bling Acropora digitifera genome sequences. The data is reported in Shinzato et al. (2011). Each
454 raw reads were separated into “forward” and “reverse” reads.

Used data Assembly
Total Number of Average Contig Scaffold
sequences reads read length
number N50 number N50

(Gbp) (milion) (bp)

shotgun 8.7 26.6 327
454 53,725 10,681
3kb paierd end 2.98 9 165
1kb mate-pair 1.9 55.33
3kb mate-pair 1.8 50.88
4,765 191.5 kb
5kb mate-pair 2.1 416.4
GA lIx

7kb mate-pair 1.2 149
15kb mate-pair 13.1 175
20kb mate-pair 6.5 87

BFEWNTIS 5 Too v T OEIET L~V TOWEREER
D7, Shinzato et al. (2011) FfIc i 42
L, 1998 oo ARy 75 KRB LB BRI & 0 Fr i Bk
L7 & (Loya et al, 2001 PHISN 5 I F YA Vg
Y IO—fH, 323 KA ¥ (Acropora digitifera)
DA/ ARGEEIT - 120

¥ T3 HREsMaNtEE STV B cn, HAR
AR LTV S v TEHAD 5 DNA 2Hithd % &gk
# 0D DNA b RKBICRALTLE S, = I THK S Y ~
THKD DNA ZFIc AN S 7, FiIi—Eoy v IT0
—AREDRIRRI, PRRREBRENR I S L /e 2 B
IRV A R SR TERINL, £ I otz
DNA Zffii L7 (Fig la, 0)o 7B =44 kA — 5 —
& 0IET—MbH 720 D DNA BEAIE L 72fER, o
FrITDF ) AIK 462 TR (420 mega base
pair, Mbp) 7 SHEEL &N 2 HEDGD > 1o, 2 TEEADIK
>y -2 x4 — (Roche tt ® 454 GS-FLX,
Tllumina #:® GenomeAnalyzer IIx) % F W7o — b

TRV ay A VIEICKD A 4 DNA OERES O
ffZE 21T - 725 Roche 454 GS-FLX THEES N 57/
LA XD 2T 5 (27— fold coverage),
GenomeAnalyzer IIx T 3% 124 —fold coverage O il
FEIRERT, TNOT—FEZILcT / L% TRV T —
(FH5E) L7 (Tabled), T OfER, a v 7 47 (iR
FOARESIGEIRBLY], F v v TEEG T LV —Fi & D DNA
B O NSO+ 4 R (Try 7Ly £ERD
50%1%, TP EOESDT7 Ry TUEMICEEND &
WHHE) #3510.7kbp, ZF + 7+ =K (Fr v 725
ATE—Ft & @ DNA BL7)) @ N0 4 4 X A% 191.5kbp
4,765 7)) o7&y 7Y —BES5Ni (Tabled), T
nFTr/ sEESEHRE SN TV S (Srivastava et
al,, 2010) ¥t F 35 (Chapman et al, 2011) 7 EDTF
EFHYID ) LT Ry T — T SO RO EE
ThHbd, TRV TININITr / L DORIEREE 3/ 419
Mbp, GC &&IF 39% T, 7/ 4D 129%» b 5 v 2
RV ThHotee TRYTINVEINTIHT 7 LEFD & EL

Illumina
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23,668 genes

non-metazoans

22,027 genes
othe!j metazoans
/2%

1%

3%

Fig. 2. The proportion of similarity of Acropora digitifera gene models to those of other metazoans. The
93% (22,027) of the 23,668 gene models have similarity to other metazoans, while 1% of them for non-
metazoans and 6% show no similarity to proteins deposited in NCBI database (NR). Of the 22,027 meta-
zoan-similarity genes, 64% had counterparts in both Nematostella and Hydra genomes, 20% of them for
Nematostella but not in Hydra, 3% for Hydra but not in Nematostella, and 2% for other metazoans but not
in Nematostella and Hydra. 11% of them have corresponding ESTs of corals reported in NCBI. Modified

from Shinzato et al. (2011).

TV RAEFT - 725558, 23,668 D & v ¥ A a —
No 2T R a e, #993% 0z T 13
NCBI #{ZF7 — ¥ N— R ICERR STV Ao EY oD
EEFEHEUMERL, 20550 11% (20K
9%) 3o+ v IO EST 7 — 4 ~N— 2 D& &M [EE
DR N, fOBYNC IR FAE LIS Wy v I
BHOBIFTH -7 (Fig2)o TOHERY v IJhEHD
BT DERT 7 NITHFET 5T EZRL TV 5,

4.2 Y35/ LhbRZZE
4.21 H v IDOREE

SN v I Hif (Hexacorallia) Tdh 2w v o &
ZOEBDA Y FVF v 7 DBV 5IE L fc D IF A A
STV, fbfaEiEky o BN v T D fhiE] i
28 4 THERNICHIER FicBlnz EMEshTv b

(Stanley and Fautin, 2001), L& LI THiT< 28
v TRBCEZEL TV T ED S, BEIES S
HOHRBEShTVWS, T CRlCHla#EYIch s e
FIPRTMRAFIHE, TRNETITY / AfEGESNT
WBEYE ) 5L NVT ORI 21T > 120 TNZE
NOEYETICHERET S 4 —V 0o R T 422
(94000 7 ¥ / B &\ 7ol BRI & B SRR O £
B, IV FVF v EONIER, (LOICK DR
bl LEIH Y v ToHBERER K 0 bk a0, FIGH
R OTE (52 THERD & FHEEYIRED 5
I (4459 FHERD ORICE C - cFHSHER S hrc
(Fig 3o TOZEWEH ¥ TONIEAEL SN TV L
D oot EL, r Tk SOy v T Lt
b3 2% T, PRYEVIFEDSDDP > ICHERET 5,
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hydra (Hydra)

(@)
> =]
coral (Acropora) 3 o
{ ~500MYR 8' g.
sea anemone (Nematostella) § o
D
human (Homo) =
490MYR @
fish (Danio) N
520MYR w 8
amphioxus (Branchiostoma) %
L
=
fruitfly (Drosophila)

— Deetle (Tribolium)

sponge (Amphimedon)

choanoflagellate (Monosiga)

plant (Arabidopsis)

0.1
———

Fig. 3. Molecular phylogeny of corals. 94,200 aligned amino acid positions of proteins encoded by 422 genes
were obtained from the sponge Amphimedon queenslandica, from the cnidarians A. digitifera,
Nematostella vectensis and Hydra magnipapillata, and from the triploblasts Tribolium castaneum,
Drosophila melanogaster, Branchiostoma floridae, Danio rerio and Homo sapiens. The sequences were

analysed using maximum likelthood methods,

with the plant Arabidopsis thaliacia and the

choanoflagellate Monosiga brevicollis serving as outgroups. The scale bar represents 0.1 expected substitu-
tions per site in the aligned regions. The topology was supported by 100% bootstrap value. Approximate
divergent times of the occurrence of basal chordates and divergence of vertebrates lineages are shown. This
analysis indicates a deeper divergence of Acropora and Nematostella, approximately 500 million years

(Myr) ago. Modified from Shinzato et al. (2011).

SRUAVEBYVTR7 I/ BO—D, VYRF
A1V EEGHRERT

4.2.2

KRR D S NHC v T3 t8 e & mpe s I ERA R &
TOTWB I EMEALSLITH > T3 (Stan-
ley, 2006), # ¥ TD4 / LTHERED S OEL T DK
AZIE 3D 2 D1EH 5 I BB CEREDOELR T T —
FR=ZAPPSENTWBEEDRIFINH %53, tGdHED»
5D S P ILBIE T KRR IE RS0 > T,

RITHEGHERE D 72 ORERICBID 2 BI5 T %, fah
EEAE LTV LI N v EHELTLRLR

~ b RT 7 ETHIFRRNICHER L 7o, T DFER, E¥IoIk
VAT I/ BO—>Th bV RTA VEELKT 729
DWEESE, YRYFA=v By vy —F¥Ea—-FT 5
BIETAI2EI RVA VT apbR-T0EEN
HHEHVFERICE > 72, PCRICK BT, fb2fED
IR A Vvgy v T (Acropora) b [EEEEE T O HF
QAR - foe —HTI F YA YRBLSA DR A
KDY Y TOF /) LT3 T OB T OEENERS N
foo TOTERY v TRFTYRTA VEAKREEK S
TVWEDTIEREL, IFR)AVEBELE->TWEHERL
TWb, IFVA VESYyITRzxLFEF - F Ik
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VAT 3/ RO G E bREREICIKGEL, fthoy v T
L0 EHEANDIRIFE SO AREM: 2RI L TV 5,
C DT & FEHENED ST T AR ED R b
LRIZ, YRS VEY Y IO/ O, b L
N,

423 HVIESEN UV RRMEZSHKLES

g 2 REIOLERELT S 12, ¥ v TIEHE
DEWEIRIcZ K HEET 5, £ T IRFEIRFICHF SRR
WIERICH RSN A TH b, BWE DX D MR
o v TREEHK SO E VI FHBERE Y, IhE
TliZ<wA az2RY) Y7 3 /B (mycosporine amino
acids: MAAs) EFREN 5 UV IIIE A3,
BFEFnhcwa I EPAMEINTWV S (Shick and
Dunlap, 2002), ¥ v TCEFNTVWEIOYENE
TEHERINTVEDO»IEHS AT, MAAs 38
KbEENL2TEMFONTVWAE T ENnS, HELTL
BIEHEICHKT 20 TREZALONTE I, otz -
Tyv7 /"7 7Y T7TEMAAs O—fiTchsrv /) v
BT B DIT 4 D DEIE TR BN T TH 2 HIR
H& i/ (Balskus and Walsh, 2010), Z 1 5 &z T
AR LA, 2283 FUA vESIc@r~<bRT
ST Y/ ) VERCHER L4 DDEIRTFTH S
DHQS-like, O-MT, ATP-grasp, NRPS-like 47T’/
LITFO T LMo o o, BIEVEIC, Tk
N 2 5 5 T3 DHQS-like & O-MT »3@h& LT,
SEERNCHEAELIc Yy T &4 Y F v F v 2 Od@EHHE
T, TOEIETABICES LT L T icafelEE R
g 2, +vIEAVFVF v (FERM - Ny v =
WA (& UV IRINYIE = H S &k s 2861555, &
Y IIZEEN S MAAs (348 HEKF T RS WA etk
D TIRS NI,

V=i

424 BEHRGCERARBEROEBLETERFD

+ v TN OAEmATH St s It s &
TW3, TOrHiglE L HEEE2MaN X514 5 H
RFIEA ) =X s, v T EtgiiEo A2 MRS 5
FTHEETH L, T I THRBEICED 2 BETFEFHN

to& A, fghEE s A RAoRIlaEYITh 5 %
< 2RFIREFTLD G, VT IER I EET L —
M) —EROENG P o T, PIZEIEEZRIL TH
RGEZEE) S B 5 Toll BEEZERIC>WVWT, # v Tk
W1g Eb Ao -TVEN, A< 275G 1HE, t
KSDF /) Lpb3RODEEN -1, & 512 NACHT
B2 A VBRI EOMBNEYZEL 7y — b, C
nETRESN TV MOEY T/ 2 X0 bHE RS
Nic, THOEME ARGIEROBEIETD, BH#EL D
A ORHATERL 1S & D+ v T OYS I B s e % Rt
LTLWBEDMhd LN,

4.2.5 AIKALICEAHZEETF

Ko Wbk R FAIC & 2Bt bk -
T, REEA NSO LS8 B Y v TOEKISEREE A
A AEEEME S D B (Gl 5, 2010 ; Kleypas et al.,
2006), T DD AKALD T A H =X LS HITT
ZREFEETH 5, T THKILICED ZREEHED H 5
BnfZd 3y ap o BRI, BHHYIRMoT)
iz el o GIKIGEIRF 2R > TW 58, &1
S OMEEE Y v TOr /) a5 /Bo 6 h -1,
TNETNOHEYREIE O AIKILA 1 = X 5 %FF-> TV
L EMMEINTED (Jackson et al., 2010), + v
TOLIKIESIE DS F 2 1 =X L TITHIM TV % AJHE
A E D,

— AN EHEEY OB ICE Fh s AREE S v ¥
713, Ca &G LYTwERET I /B (Vv 3 VR
ETANTE V) EELEBAR Y E— MEEEROC
EMFISNTW5S (Sarashina and Endo, 2006), FEEE
Sy IFRICEEND & Vo HIT RS RE OB T
I/, FRCT AT FUBHEZ L EE NS HIME S
nTwad (Cuif et al., 1999), L EH v I7 /) Ln b,
Mtk 2V BOBEENPEZ ) - MEEEF, fho
& R A RS IS\ vy B A T — KT BEIE
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A review of coral molecular biology and genomics
Chuya Shinzato

Abstract

Despite the enormous ecological and economic importance of coral reefs, the keystone or-
ganisms in their establishment, the scleractinian corals, increasingly face a range of
anthropogenic challenges including coastal development, ocean acidification and seawater
temperature rise. The molecular mechanisms underlying much of coral biology-including
stress responses, symbiosis and disease-remain unclear, due to lack of molecular data for
scleractinian corals. The advent of ultra-high-throughput sequencing (or next-generation
sequencing) technology has been dramatically reducing the cost of DNA sequencing and en-
able to perform de novo whole genome sequencing of, not only model animals but also organ-
isms living in coral reefs. Recently the genome sequence of a scleractinian coral, Acropora
digitifera, was reported for the first time. The coral genome could provide a platform for un-
derstanding the molecular basis of symbiosis and responses to environmental changes. In
this review, I summarize the progress of coral molecular biology and genomics to date and
explain the contents of the first decoded coral genome.
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