Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 December 2018 d0i:10.20944/preprints201812.0156.v1

The report of marine life genomic research

*XDQJ\L )DOQDQZHL7®@RHEBBEHQJIFKHQUDRKLXH =KDQJ
<DROHL =HIDQEIR MLQJ /XRQJI[X <BXDQJ [LRQJITXQ &KL
'LDR[XDQ MMD®JIZHIXUDLQ  LIBFKXDQ 6KXMLH.BDRDQ
‘LDR\XQ +BRRDL 6XQJ =IORQJIJMXQLOXIIHQJ &XBJI&KDQJ
5XL =KD@LTLDQDRUAL =KBRQJ =&RBRQJ-LUDR *XRQ\X
*XR -LDKDR BIQTL ADR\DQJ ¢PRLHXHX6 REKIHQIMXQ :DQJ
<DQJ 'HQWLQMLH 2XQPKRIQI<IL@IMLO\@Q )LIQNQZHL <DQJ
XQ ;X ;LQ /LX

%* 4ALQJGDR6KIMWMQ]KHQ 4LQIJGDR 6KDQGRQJ 3URYLQFH
%*6KHQ]KHQ 6KHQ]&KIQQD

&KLQD 1DWLRQDO BKIQOIKBQN 6B Q]KHQ &KLQD

%* $XVWUDOLD $XVWUDOLD

&RUUHVSRQGHQFH VKRXDG /B BXDIGWEAH\D\EHIEGW XDQ J\ L
)DQ IDQJXDQJ\L#JHQRPLFV FQ

Tr —a

S e———

'H\ ZRUBNULRHFURRUJPRUVRVYIROJPB UL PWVLQH
LQYHUWMEUDMWHV H DURQWAM PHWDJHQRPH

© 2018 by the author(s). Distributed under a Creative Commons CC BY license.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 December 2018 d0i:10.20944/preprints201812.0156.v1

Preface

'LWWKH FRQMLYQRELRRY VHTXHQFLQJIMWBRPQRY RDWGEHHQ DS
L@ YDULEMRORIJLEDO UHQHDPFW KIFXBBWO I A QW RRRV R |
PDUIVGHIFIZHKKLFK ERDVW D KUR R U®HNMHY WIPAHQWLILF DQG L
SRW H QW QD 08 B RQ WM/ HKQD P IPOW L@Y R HVESYHFLDOO\ RYHU W
SDVWHBERRQVHTXHWOMHY\HUDVY BURPLQHQW FRQWULEXWLR
U HOVWHF K VW D E O 14V IQK GID¥RO,V W LW X W H  \HSBH#[LS O RRR QL DH. P
JHQRPLFV ,Q RUG RD VIR EDRFHY/HHUDIRA I DREED LFDWLRQV
%*4LQJGDR LQLWLDWHG WKH ,QWH U Q DWRIFRHDIO &R QIHUHC
2FHDQ WR GHYHORS LQW HIWEDWYRQEO LAMKOD O RRXDMG ROQ
JOREDO UH V HDWWE K HIDWD QRKEH FRUMWIZRYKH LQ 4LQJGDR
&KLQD GXULQWFIZKQWDWWRRARPLFY IURP DOO RYHU WKH ZF
RQVKHLU UHYVHRF B G DR BLHNQWFHWRY HDERBWMHDU ZH ZRXOC
OLNHEXRG RQ WK®GWD WXE® 8 BVDUHERQURMPERF® UM Z JOREDO
DWW HQRDURIBIWRPLEY :H VXPPDUL]JHG WKH UHFHQW SUR.
GLUHFWLRQV DQG HH IZRXHD ® SOGRWRLMIED @ PDLUKWH R Q
JHQRPAIFRLOWKHVRQ Q X ROOWHIR DW R IXQIJDO UHVHDUFK E\
DQG WKH :KLWH 3DSHU RI HWKLFDO LVVXHVUVASHRISWULPH
ROPDUUEBRPLFV FDQ XWRYRGHIKRPAHIRU UHVHDUFKHUV X
DV ZHIOMWGHY QG \WKDW VKRQYHEDHE XSRQ WKH IRXQGDWLRQ
KHUH LQ ERWK EUHDGWK DQG GHSWK Rl NQRZOHGJH
7KLV UHSRUW VXPPDUL]H\PDMKHIB R RLHEYW SRR VOLUQ
PDUIPQHURRUJPOUYPEPDUIDOHIDH DQBDYODEWYWHEUDWH YV
PDUIYGIWWHE UBIW R FELFYIESS OLFDWLRQV
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1 Overview

1.1 &XUUHQW PWDMMYRALFV

7KHFRDQ WRMI WKH PRMRSPWQBWRYSKHUH LV WKH FUD
$IWHU HYROYLQJ IRU ELOOLRQV RI \H DUMERHR/R F HDIQD R W Z
ZKLEK RQO\ D WEBBRFPLHWQWHG 7KH KLJK ELRGLYHUVL
SURYLGHV XQSUHFHNGHRQIHRU R SITRUURXPLWELHQWLILF TXH
WKH RULJLQ DQGIHHFRDIZWDRQRR) WR GLIIHUKD@W HQYLUF
SKRWRV\QWKHVLOWD HERMREDHWBVR VHUYH DV D FUXFLDC
WHKWXUH BHERWEXSD QVVRFURYLGLQJ VXVWDLQDEOH SURYV
PHWDEROLWHY 'HVSLWH WKH PPSRMW B QH[IS CORIUD V8 RRVH Q
UHVHDUFK FXUUHQW LELRORWILYBO \ UG VMHDWHHEIN RV SHFLD (
H[SORUDWLRQ R| WFHDQPBIRBIRKDEHYH HTGESPOIRILF DO
UHVHDUFK RYD@QBQBQIGDQOW KRPUDHRMPSEBYHV 7KDQNV W
GHYHORSPHQW RI| EHRHRBKKERBRRPDIGIH JUHDW SURJUHV)
WKH SDVW GHFDGH HVSHFLDOW®QZYWKXW® ALYDE BMOMK GR T
JHQR P(LYFR®D U I0Q HH Z IDW® RIXW O X VEDFFQIDURXQG FDQ EH VW X (
PRUH HIOL BXHEQWTREQMWAIRRPLFV XRUFWHEYH VHTXHQFLQJ
WHFKQRORJLHV WR SVURSSFEUEMHR® ERR_U-PB/AMWERIHD Q D O D
KBVLJQLILFDQWO\ IDFLQIGDMER B (OREN RPERHM YL FDWLRQ
LQ UHFHQMI \HDUYV

BXEVHTXHQW WR WXKHSIXB®IMNTORMIR Q) REWIQSHY VHH D
OLVW RI ILUVW JHQRPHV RDRR(BHLFLADEQ® FPDGHYHRI
VSHRLRIZ KDYH D SNEBOULN@FIE JHQRPH DQRIVARXNHQFEKDBQ
GDWIFOXGLQJ 7E PHVWDIHORPQ E F O WNBHORDIELOHHY V
RIPDUHIG QRWPWKHUH DUH VWL OTK F¥ B Q GQHE @ KK SXQFOLGH V
GDWD GLVWULEXWLRQ G XHLMR BVMIDR/SIGEH VOUREDD BB WG RIQL F
FRPSOH{RIMWNYHEBEHQW GHYVHQRSPTHMHYFLQXDIWHBKYROR J
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DEFHOBDIWDHIRIQ HNIWIQEBG ¥ ZEMBR XOWDQHRXVO\ UHG »
FRVWKXV FURSHBWE UQDRUXWXHN UHWHEDWIFRHH FLHY ZLWKR X W
UH I HUHQFRIDHY ZH G@ SOZWWRQUHIHUHQFH JPRDRIPGH PDN
JHQRPAEWH VFDBOWUILFRURXYV DORQNSISY DFDIEROH DG LQC
DSSOLFDWLRQV

)L 3XEOLFOBDWVRQREPUQUBEHFLHY LQFOXEQOHGEDNIWRHY R
UHIHUHQFH JHQRPHYV

7TDEOHS5HSUHVHQYWHONIFDHV ISRIQ RV UWEHIHUHQFH LIHQRPHV
GLIITHUHYWDUFK DUHDYV

7LWOH 5HVH OLOHVWRQH -RXU!
FK 7LPI
DUHEL

7KH JHQRPH RI WKH VF ODUL 7KH ILUVW BXEIOQN 1DWX
PDULQD UHYHDOV DQJ IORZ IORZHULQJ SODQW
WR WKH VHD QJ
SODC
*HQRFHTXHROQFH $0JD 7KH ILUVW SXEOLV 1DWX
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W KD W U XNQ R B B 0 B0 DD ( DOJDO JHQRPH
LGLRVFK\]RQ PHURODH

&RPSDUDWLYH JHQRPL ODUL 7ZHOYH ODULQH EI 6FLH!
LQWR DYLDQ JHQRBPH F YHUV LQ WKH VSHFLDO |

DGDSWDWLRQ DWH JHQRPH SDSHU
BWUXFWXUH DQG IXQF' ODUL 7KH ILUVW FRPSUF 6FLH!
RFHDQ PLFURELRPH PLFU JHQRPH UHIPDWIQF

H HQYLURQPHQW XV

WHFKQRORJ\

7KR\V\WHQRPHY WIVANGD 0DUL 7KH ILUVW SIXIKORE 1D W X
DW DRERPSORMKHR@PVL LQYH PROOXVN JHQRPH

EUDV WHFKQRORJ\
7KH 'UDIW *IRQR®ID R ODUL 7KH ILUVW SXEOL\ 6FLH/(
LOWHVWQQDIXIWY LQWF LQYH JHQRPH
9HUWHEUDWH 2ULJLQV EUDV
7KH JHQRPH VHTXHQFF )LVK 7KH ISMEWLVKHG | 1DWX

UHYHDOV D XQLTXH LP XVLQJ 1*6 WHFKQF
KROHQRPH 6KRWJXQ ¢ )LVK 7KH ILUVW SXEOLV 6FLH!
$QDO\VLV RI WKHKIMXHQR JHQRPH

UXEULSHV

*URZWK HQKDQFHPHQV *HQH 7KH ILUVW JHQHWI 1DW
$WODQWLF VDOPRQ E\ HQJL FRPPHUFLDO ILVK %LRW
ILVK FKLPHULF JURZW ULQJ PDUNHW Q RO\
FRQVWUXFW

*HQRPH GLYHUJHQFH L ODUL 7KH ILUVEAD RWHIINQI 1DWX
SURFKORURFRFFXV HF PLFU VHTXHQFHG

RFHDQLF QLFKH GLIIHU H

1.2 6XPPDUPRULRIHI D QIHMPRPHV

‘H VXPPDUL]HG WKH EDVLF FKDUDFW HDIMNMXHFIVURR VB XE O L
RUJDQLYP®XGLQJ DVVHPE®HERINVOREW QUDI\AED | IR O G
1 DQG %8R&®H Rl LPSRUWDQW LQGLFDWRUV)LRU DVVHV\

*HQRPH)YVKHDQG IXQIJWKH @PEMRWLW\ RI DKDRK DUH
a 0 OE UHVSHFWDLY H ON KHR P\RDNVMWHRPM ZKEM WHWUDSRG
JHQRPH VL]HV FDROMNRRQM\RXBIEHGRU VHDELUGY DQG a
PDPPDOV 5HODWLYHO\ VSHDNLQJ DOJDH DQG LQYHUWH
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FRPSOH[ JHR@EHWHIQHR P WDAYRU\ ARKIBIQ RWKHUVYLFDWLRQ
*& FRQWH ®& ARIDMLHRQ W G LWIHIEMH DFROFDEEINVW $OJDH JHQRP
WKH KLIJKHVW *& UDAMKILRHaLQYHUWHEUDWHY KDYH WKH
7HW UD SR G HI[HKQ®E RW VF R QWLARWRHRDW HQW  a
&RQWLJXQJIDO JHQRPHV KDYH D QRWDEO\ KLEKHU FRQW
WKDQ RW KHWUKFODHWMYD $RGRIPGMG B O@PRIQWUDVW LQYHUWH
JHQRPHV JHQHDDWPD\OH{KUEARQWLJ 1 YDOXH PRVW OHVV
BFDIIROTHW UDS[RGWIKW KLIJKHVW WIFOXHROBKLQJ a OE
IROORZHG E\ ILVK DQG IXQJL DQG WKHQ E\ DOJDH DQG L
%86&3FFRUGLWKLWRULWHULRQ WKH IXQJDO JHQRPH
FRPSOAHWBEJIJDH DQG LQY H UMD UBDWQRWKHPEBRHW UD SR G V
PDLQO\ VHDELU G VDRGGLRO®PHR MIKFXD MMV H PEHOMHGP H V
FRPSDURHGKWR PO ECHBEXWRKHHODWLYHO\ WHF BQHVKRXRKRH
VRPH Rl WKHVH JHQRPHV WHPDPWBIEH RREDEVRBUIH H .
LQGLFDWRUV IRU ILVK DUH UHODWLYHO\ PLOGKHJHIOHFWI
LQYHUWHEUDWH DQi \B KK PR YMQRPMS/OB[ DQG WKHLU JHQ
DQG DVVHPEO\ TXDO LW RR W R LRWK B Ul FHODHIHY
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)LJ 6XPPDUSREOLRBUYIGEH DQUHMPRPH DVNERPAESD WLV R Q
RI FRQWLJ 1 VFDIIROG 1 WRWDO OHQJW R D'&LBRIQWHQ\
W H W PIDSRL@MVH EUDW HP DIU VRGD Q G

1.3 6HTXHQFLQJ WHFKQRORJ\

BHTXHQFLQJ WHFKQHRMERDFH VRKHHQRPLF WHWHIDQYHQ WILVRIL
RI Wek#H VHTXHIQFHU JHQRPLFV HUHBW BD@BE HUD RI KLJK

WKURXVKSXWIKHRUVW PDULQH RUJDQLVP JHQRPH SURMI
SURMH F\WQV WHDRJAMSHGHW BBQ JH U FIHIT X MG F EXRQRORTIX HQ W O\

WKH SURBDHRWHIQLYV P \IHTKRPHE RQMHOFRRZH G XQWLO ZKH
,OOXPLQD WKHOMBYH®KHLU VHTXHQFLQJ SODWIRUP ZKLF
DGRSMHBG $V D UHVXOW WKH |LURDODDWH P E\DRHERIGDRP H
WHWUDSBRP SOHWHG LEHFR@EWKQHUDWLRQ VHTXHQFELC
KHUDOGLQJ WKRDH EMHRQIRDIER N %)\ WKLUG JHQHUDWL
VHTXHQFLQJ YWHFMSYRHERQ\DOJDH ILVK IXQJXV DQG LQYHU
S UR MHEAMWQHRID UMGHNV UDSRG JHRRPH \HWRBHAQW\VFRPSOHWH
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WKLUG JHQHUDWLHFX YRMRBQFLQJ

)L  7KH GHYHORSPHQW SURFHVV RD QG TXMHSRUYWD QDL
DVVRFWHWKGQRORJLHYV

)LJ 7LPHCRIQSXEOLVKHGPDOLMHI JIRW K LAH HUWHEUDWH DQ
PDULWHW UDS@RRBPHW QJHU VHTXHQFL®GJ Y WFEOBRDWIRQ
VHTXHQFHLEKQRORQNPEAPHFXODU ORQJ UHDG VHTXHQFLQJ
FRPELQLQJ ) DQG 6 67 FRPELQLQJ 6 DQG 7

1.4 /DUMNFDOH JHQRPH SURMHFWYV

IDUVWDOH JHQRPH SURMHFWY DUH KLJKO\ HIILFLHQW LQ
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6HYHUDWMADOH JHQRP P BWIRVAHERLVF Y. ADYH EHHQ LQLWLDW
VW GHFDGH 7KH 7DUD 2FHDQV SURMHFW OHG E\ (0%/
/IDERUDWRU\ LQLWLDWHG LQ 6HSWHPEHU KDV FRO
HQYLURQPHQWDO VDPSOHV IURP PRDW WHKDRIWWKRFHDQ V
VDPSOHV KDYH EHHQF VHDOWHKEQBEBUMKXWV HQYLURQPHQWD
GDWDVKK RQIURLMWUFULSWRPHY RI 7 . 9URKKERIPY K

WR VHTWKIYBPH) VEFULSWRPHWRFHQW QL\KRRISDGWFHIE SWRP H\
RI ILVKHY 7KH *HRRWH* ZKEB R M VP ¥HRIKI RP HV

RI YHUWHE WMRWHV LIRQFKX®EGLWLRQ WR * . WKHUH
ODWRDOH SAKRBIBWVWR VHTXREPWN@G®MRIPHY )RU H[DPSOI
WKH .3 WKRXVDQG SO D0 QN QRRP B THRMHTHN DOJD
DQG WKH DPELWLRXV (DUWK % LRK HIEBRORMR UHRTNKHIFEME H (B3 C
NQRZQ HXNDU\RWH VSHFLH Y IRE\ HDMIWHKE LHNO G BZHNRH BR WHK
MHV WR EH HVWQEPH WKHG® DY E DOILWN I K PERVL¥ DO O\ GHVL
IREDUUBBRMIFY WR VHW WKH PRXWEH RRIDAY B OW X WDWWIHR Q V
2YHUDMOIOH UHFHQW BUWKHRPYFRI KDY HQDEOHG WKH XQG
ELRORJLFDO GLYHUVWWAFBQG HYR® SW RRWRLHIG R QR 1KY
FROQOVHUFRWERQFK DUH QHFH VI MYV W R X®HDEHOBRISL Y W \

UH SR UGH ¥ EWREIHS U RRDIBXH GRRPLFY LQ GLIIHUHQW FODGHYV
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2 Genomics ofmarine microorganisms

ODULRIHFURRUJDQLVPYV DUH KLJKORH®LOY RWV DIQUHRGOYEHD\G K V |
PXOWLFHOOXO DR RPRUSHHA R PHVQ HWRIF EINRXISYLD DUFKDHD
HXNDU\RWHMOO YYUXNH¥BBIQWOHRQY R H WREBDXUN IORQ
PLFURBUIGD SVWWRB S/ORI[ RFHDQ HQYUHRP@HOWIYW KH UDSL (
GHYHO RSPHMMWURXJIKSXW VHEFXBOMF V6 DHIGRIL@QIRUPDWLFEV
JHQRPWHVH D WPHXU IRQHF UREDBBYHORBHEBG VLPLODUO\ UDSLG
&XUUHQYWIOUH DUHIBPEREWS UHWHQBWDREQHWHULXP VSHFLH"

Rl ZKDRRURWHR DIV HDUSKRWRV\QWKHWLF EDFWHULD
W\SHV RI PLFURRUJDREX PG DX MMB\EGR R DWIE@HK WH G L D
VSHEL®IVDGGLWLRQ WR VLQJOH EDFRRUH XYPKDOQRPHV W
PHWDJH GRRLEMHVH \PH QWX QK V LRI YIISUR QP HQW/IX®! VDPSOH
PDMPRW RI WKHVH PHHTBUGRFRIPIRFFWVWYRFXVHG RQ DPSOLILF
IUDJPHQRMDU MHWY RURPVHUYHG YKI®HQRH WKURMHFWYV
SHUIRZRRGH JRBWPHHYRPFXHPHWDJIJHQRPH IHO&XHQFLQJ
SHUIRPRMEIDQVFULSWRPH VH WXHOQMNHD WRIKBIRWK 6 D W D
XQGHUVWBERGIPQBEWRRELDO SK\VLR®RIG BIQGHIRK R Q/KH U
DSSOLFOWLRIQN UHVHDUFK

21 *HQRPHV RI EDFWHULD DQG DUFKDHD

7KH WRW D OP QLXJFHPHF WKIDWL BHVHMLPDWHG WR EH DSSUR[LPDW
FRPSUMM I PDMRULW\ Rl JORED @ PROVSREDRB® EQR®DIVNUH
PDUIK@HELWDWY LQFOXGLQJ FRDVWDO VXUDIFH YZDW H UV
GLIIHUHQW IURPHNBEW HRWHKHILU KLJK GLYHUVLW\ DQG UH
FRQWHQW GLIILFXOWEHHN RILQ VFROBMEDHMMDOLIPS H G H G

JH Q RWPHHT X H @ FIIRQMW V

$UFKDHD DFFRXQW IRU PRUHRWKYQ Q VR D BBNHHSIRRENDG \
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LPSRUWDQW PLF UREWD@HEMRNBFHQVHGLPHQWY DQG PRV
KDELWDWW DUB KDEMNGYX UH | DRUGN ¥ R /K@MHVFDQ EH FXOW X
S UL P EWIOR QKUWRU F KKDQSR'WQD UF IGBIFRW®Y VWXGLHV KDYH VK
DUFKDHD DUH GLYLGHG LQWR D{XWWBD¥WNKREDPDMRU V
VXSHUSKNRBPLL VXSHUSK\OWKKBY JDQE VXSHYISK\OXP
3K\ORJHQHWLF DQDO\VLV RI| YMXIRWE DEBWEWRWEE VX JJH
VXSHUSK\OXP LV WKH PRVW FORVHO\ UHODWHG JURXS R
FRQYLQFLQJ HYLGHQFH WKDW HXNDQBXWMNWKIYROYHG |U
RULJLQ RI HXNDRQRMKIF FERMRY HYROXWLRQDU\ LQQRYDWL
RI RXU SODQHW

)L 3K\ORJHQHWLF DQDO\WVLYVY LQGLFDWHYV WXDW WKH DU

7KHUH DUH DERXW SURNDU\RWLF JHQRPHV LQ SXEC
DUFKDHD DHJHR FH Y X$-PRRHIG WKKHP Q X PEBIULSRFRND U\RWLF
VSHFLHV JHWQRPHWYKGLVWULEXSHMRWYRIWH ELDVHG EHFDXV
DEXQGDQFH GLIIHUHQFHM B DRIBXEHIX DG PHWVERBYRUWLR
RI VSHFLHEHORQJ WR 3URWHREDFWHULD IROORZHG E\ &\
DQG %D FW&KRR GRIBEWVHIU R $BVKHQEMYHO WKH WRS  JHQH!
GHFRGHITRPHY DUHLVKRZQWK JHQHUD RI 3URDWMRKMHKHFED D
WRS
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‘H VXPPDUL]JHG WKH EDVLF FKPIDASRHRNIVWRMW. RIJSRRO
LQFOXGLQJ DVVHPEOHG JHQRPH VL]H JHQRPLF *& UDWLR
D 7KH *& UPRAP\R (IRSQRNDU\RWHV UDQJHELWR®OR P MWRL | H

RB 0 0 %R VWKVW UDEX W A B O\CK-RIWMARDIGI VW ULDO SIYRNDU\RWH
PRUH. YHUVH WRQGDIHLRR P H VL N5 G IRWWHY SEVIILBREDLVE Q
REVHULYWWR@GHU RFHDQ ROLJRWURBSHLVPFRIQISY MY DR GV J
FKDQFH RI VXLHZAHWD @ HPEMKDERQ HYODM® UHSOLFDWLRQ
GXULQJ FHOOJGLYLVLRQ

E $00 JHDIRRK V JHQHV DUH QHDUO\ FRPSOHWH ZLWK |
PDUNHVIBMQB 7KHTXQHHMREHYHUD O RPRPHWDJIHQRPLFV
GDWD ZKLFKFRQWWLQRMQRXJK PDWHULDO RU HQRXJK Vi
FRPSOMKMHH JHQRPHV RI FRPSRQHQWO0RVWD & REBERGHH W H
JHQRPHVY ZHUH REWDLQHG E\ \REFDXXOWDXU B G G/ MR W PE & X
LQWHJUXMN HSKEHQWO\ VRRD YH ERFMWQFHG XVLQJ VLQJO
VHTXHQRDYHMBWMWAPEOHG IURP PHWDJHQRPH VHTXHQFLQJ
DVVHPEO LR ZHWHWH FRPSOHWHQHV\WBWIHHKRQWDOQG
VRPARQWDPLQDWLRQ +RZHYHUSUHKRRNVISHFQHWSUHVI
PLFURRUJBXHWIR WKH L QD RMKHRRN KMR QFRAFOKNRZHY H U
LQFRP /OWMBIOGHE L QVQPRVEQHRWHULD DQG WKHLU PHWDET
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)LJ &DWHJIRPBDHMNVSRHRND URWXHQFHG

Y)LJ  6HTXH QPFHAEASUR N D UL Q VEHLVI H HHHU@W JHQ
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)LJ  7KH GLVWULEXWLRQ RI *& FRQWHQW DQG JHQRPH
SURND U\RMW WY D QISR N D U WRW K W

)L 7KKBLVWULEXWLRQ RI %86&2 BRUOGLIHRNDYUXBRWHY R
ZHOO DV VFDIIROG 1 FRQWLJ 1 DQG JHQRPH VL]H

22 ODULPHHWDJIJHQRPLFV

%R[ TKHQWURGXFWLRQ WR PHWDJHQRPLFV
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7KH LOQWHUHVW L Q URKNWYDR HORP LEDUJH Q X RMEDE
PLFURRUJDQLVPV WKDW PD\ H[LVW LQ YDULR
PHWDJHQRPUFMFGHQWLVWY IRXQG WKDW 6 U
HQYLURQPHQWDO PLFURRUJDQLVPV GR QRYV
PLFURRUJDQLVPV KTKAK VWK DWH VP IWQFHRR UI
ZKLFK FDQQRW EH LVRODWHG DQG FXOW XWDH
PHWKRBYWXHMY WKDQ RI PLFURRUJDQLVPV
QHFHVVLWDWLQJ W KRHH®/HDY HQ RS\PHIR W\RU WK HR
ILUVW SURSRVHG WKH FRQFHSW RI PHWDJHQ
H[WUDRMHGLUHFW QQ VRHUIGH ) FHRE RRS B D @ RP H,)
HYLQ &KHQ DQG /LRU 3DFKWHU IXUWKHL
DSSOLFDWLRQ RI PRGHUQ JHQRPLFV WHFKQR
GLUHFWO\ LQ WKHLQWQ W WHKR® W @ ¥ ISIDRRORGHGR. ¥
VSHFL8IQYOLNH WUDGLWLRQDO PLFPRIEAD®BRQHE
FXOWXUHVY PHWDJHQRPLFVY UHVHDUFK EXUUH
PLFURELDO FRPPXQLW)\ LQ GH\HFFUREREBREY DIOR DR
W K RAVQHY L UR GBDISQL® 8 U R Y HPQ! (PW D J KO RIPHIBR Q
HPHUJH QHF MW RIHQ H U DWKIURRX MLSIXW VHTXHQFLQJ
WR FORMULIE PHWDJIJHQRPLFV XVLQJ 6DQURE
VHTXH@PVOG PHWDJHQRPLFV GLUHFWO\ VHTX
PLFURRUJDQLVPV LQ DQ H@MWWRDE HRI WIDXD® KK
DSSURIDRK LQIRUP VSHFLHV FRPSRVLWLRQ Jt
GLYHUVLW) LQ HQYLURQPHQWDO VD P SWKHNR X,JK !
VLQEONH UHVROEKWLR QD R GJO R/IDWPL R IPSID-BMHEQC
RI KMKURXJKSXW VHTXHQFLQHQDERIGGDQREHYV |
WKURXJKSXWEDNHCHBPRWPIHQRPLFV

7KHUH DUH WZR VHTXHQFLQJ VWUDWHJILHV RI PHWDJH
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VHTXHQFLQJ DQG PHWD $HRRPFHD WHVIRQH ALK H WZR VWL
LOOXVWUDWHXHQDOO PDUNHU JHQH VHTXHQFLQJ QHHG)
JHQRPHV WR EH VHTXHQFHG DQG WKH HQULFRPEQW SURI
LQWURGXFH ELDV ZKLOH ZKROH JHQRPHSSWRRBEHWUDQ
QRW ELDVHG EXW UHTXLUH PXFKL®RQ HKNIK XHRYM\D JD G (
GLIILFXOWLHV LQ DQDO\]LQJ WKH GDWD

)L &RPSDULVRQ RI FHDUV/NHHGUDIG® R HBE DY HOQRIPWDJIHQRPLFV

&XUUHQWO\ WKHUH DUH PRUH WKDQ PHWDJHQRPLF)
VHTXHQFLQJ VKOSMW MIEHXIGHGED WL FROW MPSOLFRQ VHTXHC
PDUNHU VHTXHQFLQJ VWE&DWHMDHRBENG UL WV BHR W

DQDO\]LQJ EDEWHULDO FRPPXQLW\ VWUXFWXUH WKH 6
VRPH LPSRUWDQW IXQFWLRQD®& JHHPDL QR QJRGIXW D VWVSHF
DURXQG a VDPSOHV VHTXHQFHG E\ ZKROH JHQRPH P|
PHWDQVEBYSWRP 7KHVH VDRSBHNROOHFWHG IURP Gl
HQYLURQPHQWVLLUQ WRELRFRHDMHDZDWHU DQG VHGLPHQW
HQYLURQPHQW B BHOMW SIGHHWDR FERIIEEW REWDJIJHQRPLFV R
WKH VIPELRWLF PLFURRUJDQLVPV RI PDULQH SODQWV DC
VSRQJHV ,Q RUGHU WR VWXG\ WKH FRPPXQLW\ VWUXFW:
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WKHHODWLRQQKXRWYS X IODKIH QXWEHRXRKEKXWKVMHAXHQFLQJ
KDYH EHHQ JRIGHNSWHGHEHBDKWKHRUHODWLYH GLIILFXOW)
FROOHFWLRQ DQG WKH IDFW WKDW PLFURRUJDQLVPV LQ
LQ WKH ODERUDWHRUWH\IIG)XMW WRI SK\VLFDO DQIGURKHRERWO |
VHTXHQFLQJ WHFKQR ®RY\W ¥ REARRIDQ W KBWWEBIHHRWG R WKLV
SDRWWKHKROFHD(RFXVHG RQ K\GURWKHUPDO DQG FROG VS

)L 3URSRUWLRQ RI PHWDJHQRPLFV VWUDWHJILHV RI PDL
PHWDJHQRPH VHTXHQFLQJ DQG PHWIHBUBYWBWISG RO Hs ¥/$
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)L 6 RXUFHV RI WKH PHWDJHQRPLFVY VDPSOHYV

%R[ 6HTXHQFLQJ GDWDUHHALDHKEBQIRRRJH VHT X
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7KHPRXQW RI VHTXHQFLQJ GDWD LWHIUXFGOE
VHTXHQFLRXWHMX BWIRRXQW RI VHTXHOQHQBY GY
OHVV WKDQ OE 'HWHUPLQDWLRQ RI WKH DP
UHTXLUHV FRQVLGHULQJ WKH EDODQFH EHWZ}
WKH VDPSOH ORVW Rl WKH SXEOLVKHG GDJWD
7U D Q \RFPUNLIS WX H @PLRQXIQ WAL FOLWDHDU WR PHWDJHQF
GDWB@®WJILQJ IURP)LWR  *E

)LI $PRXQWV Rl VHTXHPBUQUH@MWBQRPLFV

7KH ZMORZQ SURMHFWYV RI WKH PDULQH PHWDJHQRPLFV
2FHDQ 6DPSOLQJ *26 WKH 7DUD 2FHDQ ([SHGLWLRQ DC
8VL@KH VKRWJIXQ VWUDWHJI\ *26 FRQVWUXFWHG WKH ILU
6DQJHU VETXHKQIAK LVMMOHVWRQH RQ UMK IHEVYEK B H

PRVW LPSRUWDQW SHIIHRIWH Q\FRY VB IOKRY ZEKCWMMWE URK GK R X W R
VHTXHQFLQJ 7DUD 2FHDQ SURYLGHV WKH PRVW FRPSOH
JHQHZLWK D JHQH FRXQW RI 0 LQFOXGLQJ GDWD IURI
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PHWDJHQRPLF VWXGLHV DV ZHOO DV JHQHV GHULYHG IUJ
WKH ILUVW HQYLUR QR HGMDDWHLG VKEX/PIOIHEDY QW RD O

UHODWHG PHWDJHQRPLF JHQH VHWV %DVHG RQ WKH GD\
KDYH GRQH D YDULHW\ RI VHFRQGDU\ DQDO\VHV VXFK C
UHFRQVWUXRW V1HQIRPH E DFKVWHU LDX @R ® ODUJH QXPEHU R
EDFWHWXLLIVE B BWARID WEERWHQWLBCARKQBWIDRREOLQJ 'D\ LV
JOREDO FROODERUDWLYH SURMHFW FXUUHQWO\ XQGHUZC
VFLHQWLVWYV FRO D HERWR FEREHWHTXHFH WKHP PDLQO\

6 U51$ JHRRQWWRIOREWD DPQRURELDO PDS

23 *HQRPLPDRDQH XVHYV

$OWKRXJIJK WKH ILUVW SKDU H@HIRORDQWPHHE® W R P VWIKG-H Q WL | L
WKH IDPWUW@BWVHY KDG DQ LPSRUWDQW LPSDFW LQ WKF
XQWDWHWKN 7KLY UHZOV]PWGRQODUJHODFIXY DY HAN@QW R
VXFK DV WUDQVPLVVLRQ HOFRHFQFIR B LFEIURVERBR D\ Q B XARRIH
ZKLFHQDE O HG HWKHW LYRQ RO SDUW L YOS GHNVHSRAM/EHL U
VPDOOYVLQP IJPDUIYQHWXVHY FRPSRVH WKH VHFRQG O
LQ WKH REWBQDQ DYHWYDU&KIMVRH SDUWLFOHV SHU PLOOLO
VHDZDWHU DQG WKH WRW D@ NMWKML REWBDIG QXPEHU RI
BUHYLRXV JHQR RIP D UUYQDRHOUHAK WBIYRIGNG XOWLYDWLRQ RI
YLUXVHV ZKLFK LV HYH® KHEROW L& DI LFR@ R UWEKIDRQHH Q R BV
XQLYHUVDO PDUNHU BEIXMDHY ERB QY MRPVHEBHYHORSPHQW RI
IRU VSHFLILE YLUDO IDPLOLHV )RU H[DPSOH JS 3RUWDO
FDSVLG SURWIHNI) KRYH EHHQ$Y LVGRGD XWHKEBUH DUH PRUH
YLUXVHV LVRODWY LURGPHMW WY HLQFOXGLQJ SDODJLE
WKDQ F\ADQREDFWHUL®LA DQ G HWB GHRTFERADISHWR PLVLQJ
IRYVH GKFR ®ICWEL WLLRPIO JHQRPHYV YKLDNDHD ESHRHEX O D W
REWDLQHGIUEDFWLRIO PHWRPHQRREPW RFHDQWUBKLOH R
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VXFFHVVIXO0O\ G XO0RMWKHU VWXG\ RYHU SWHWWLDO !
LGHQWLILHG LQFOXGLQJ WK HWXIX@FHNNY ¥SH MNP EHW RG H
NQRZQ YLUDO IRIOSIRIREEQHG VH UHVXOWYV LQGLFDWH WKDW
ZLOO SOD\ DA) URGR PP\ DIFQMKBH VW XGLHV
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3 Genomics ofmarine fungi

31 %DVLF LQWURDMERRRIQ RI

)XQJL DUH WKH VHFRQG ODUJBVWWEW RS R U Hi XALUIH®W |
GLVWULEXWIH@WHRD OV DDECS WRKEWWWHPV Rl VRLO [UHV
DQGRVFKIIDQ ,QZI¥ HYWLPDWHG WKDW WKHUH DUH EHWZHH(
RI IXQMRZHYHU RQO\ a VIS HOWHMNR DAY H EHH Q
7UDGLWPRQDQ@®BUAODVVLILHG DEERADGMQLWRVKDG RI WD
JURXSV 7KH\ DUH FOPDVILRMG DV R HBDE BDXEI\M K H
REOLJDWH IXQJL DUH IXQJL WKDWLBDRVBQQ\HMARZDQG |1
ZKLOH IDEXOWDWLYH IXQJL DUH GHULYHG IURP IUHVKZD)\
KLMRKYIKSXW VHTXHQFLQJ LV ZDGHDEINXVHERUWHR[IEAHE0GH L
IXQJIXV WKDW) WDE/QWH) G PHW D ERIOR B WDIEIVMELYW YWYV WK UR X.
DGDSWDWLRQ HFRORJLFDO SK\WLRORJ\ DFWLYH PHWI
P51$ FDWDO\WLF IXQFWLRQ SURWHRPH RUVVSHFLILI
FRQVLGHUPDUWRGE N \D

%R[ 7UXH IXQJL DQG KLGGHQ IXQJL

%DVHG R® WHIFHH ZWIFKD Y H V X\W OBWLHN® WD[RQRF
DQGLYLGHG WKHP LQWR VXENLQJGRPV SK\C
BHYHQ WU XH BIX@DPH®FRP\FRWD %DVLGLRP\FF
%ODVWRFODGLRP\FRWD 1HRFDOODPBYRFH BR RKE
UHFODVMVURIBHEBYLRXV VWXGH® VIXMPBGKOLGLR P\@
5R]HOORRPRRAMHWID O\ MQRI\YRPWHRIHWDRQFH FRQVLG
RU SURWLVW WBXW FERMIULIBERURIB JL RU V DAMARH LX Q
'LIITHUHQW IURP WUXH IXQJL WKH\ ODFN FKLWLC
SRVVHYMRQ &KLWLQ 6\QWKDVHV
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%R[ 7KH FODVVIADER@WBRD RI

6LQFH WKH ILU\PD WGEIRGRYHY\VRIDEHG ZRRGVISHF
PDULREBJL LQFOX®ISOGFURMRS506 GDWDKEDWHI EHHQ

RI WKHP DUH KLJKHU NXSHRLHWWFRPDRRBWD V!
RI%DVLGLRFZARMWD DV ORZHU & KQN U L & XK R VESRWFED
=\JRP\FRWMBHFUHWRVSRUIGIHFLHY LV SDUDVLW
RFHFQXVEQOKRPPRQ GLVHDVHV RI FUX¥DWHGM
SK\ORJHQHWLF WPHUD®WERIQVKIQHRD GUDYIQ |IURWR
\HDWWU G D UL DRYBNWKH'G HRPUFHW KM PRVW HPSRU\

)L 3K\ORJHQHWLF UHODW L P@WKIGEH DIQ GH@XF

%R[ 'LVWULEXWLRQ FRDUDBWBULVWLFV RI
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$FFRUG L QU WR WROHPDNW LRBBEDQ EH GLWULK B IBMLH
)LJ QYHUWHEUDWH VUMEY R QAHGEH@IU X FW LR ¢
VWUXFVWRSBRUWXQLVWLF S D W®IBRFUQXW W QQB RWIERE
VIPELRWLEKIXROD\ DQ LPSRUWDQW UROH LQ Wt
ILEHUV LQFOXGLQJ ODQGOLFRDAWVPIXWQMK SOLC
ZHOO DWJDH DQG VHDJUDVAKN\EERRWLIEFDXQ LIQ
IXQJL DQG DOJDH KRVWY FDQ SURPRWH JURZWK
H[WUHPH RFHD QPDUMLKGR Q DHBWD\G RXSOID QN
DGDSWLYH PLFURRUJDQLVPV WKDW FDQ ZLWKYV
WHPSHUDDKXUK VDGLQLW\ HQYLURQPHQW

)L 7KH VRXUFH RI QXWRDUHIQIIURZW K

32 +LIJWKURXJKSXW VHIXHOFRDY IRU

‘LWK WKH GHYHOWSRRAWKRXWLYKTXHQFLQJ WHFKQRORJ\
KDV EHFRPSIRWWDQW PHDQV RI VWXG\LQJ D VSHFLHV ,Q I
DUH LQWHUQD W ERERMH FWR R S\WUDMVQE )X¥RQU'DO *HQRPH
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3URMHFRMH WKDIXQJDO JH QR PKDWHHT 8 M B® HWKLEGo, E\
$XIXVW LQ ZKLFWHD U LRGLIQFOXCGLSHFLHV RI $VFRP\FRW

VSHFLHV Rl %DVLGVRRFERW R MQEURVIBRIURQ WEQ AKH OLF
IXQJDO JH@BRRWNG E\ VHYHUDO UHDVRQV

)L 7KH FODVVLAOrFDODMWARI. R

%R[ 'LIILFXOWIWUUHYHRIRPH VHTXHQFH
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7KHUH DUH GPDURXQ@WLHYRGDWLRQ DQG JHQRF
RI PRPWOW LRQ®JIL DUH GLIILF XDOW\OHSERQGWRFERE B

REFHDQ IXQJL IURPBH UWRGIDBRGEG XP HIQHE 7
FXOWXULQJ RI |XQB D O MMMRODHNWIDRGNBHRE KOH U H F F
IXQJDO PLFUREHV F 7KH PDMRULW)\ RI IXQJL K
PDNLQJ FODVVLILEDWLRQV EDYVBIGQHUD OR PR
FKDUDFWHULFWQPVDQG RIWHQ PLVO MDRH\QD J 6
PHWKRG KDG OLWWOH MIQHRYOD'E X EGIFQ RN ERARV »
GLIILFXOWL®J HYQUDE WL $

7KARVW FRPPRILG RWKWIKIKRXIKSXW PRULR@IL QB VD UFK
LV WKH LGHQWLILFDWLRQ DQG SK\ORJHQHWLF DQDO\VLV
'1$ U'l$ DQG LQWHUQDO WUNRPFHQEHGROPHHUNO , 716 H'
%\ $XIXVW PDULEMIBHTXHQFH 5HDG5$UFRKDWE ZHUH
SXEOUYHKHMG PDLQO) IURP LQYHUWHEUDWHJRREERUDHY/ RI Z}
HQYLURQRHQW

7KH GHYHORSPHQW RI VLQJOH RIR & B K XHDGID\E MIFHE DUKKQ IX O €
VHTXHQFLQJ Rl 6D$'I® LLE@OVWHRHYHYROXWLRQDWEXMQDO\VL)
WKHUH DUH IHZPPDWX@HHY RXUUHQW PHWDJHQRPLFV
WUDQVFULSW PFLRKWKI/R X AROXERVHG PHWKRGWGDN OHDGL
WRROV ZLOO HQDEOH FRPSUHKHQRRYHX®QDORRILH WR
FRPSUHKHQVLYHO\
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)L $VXPPDURMRULGBIBHTXHQFI$BHOGIS GDWD

%WR[ %LRORJLFIDERRKWIWLROQ

)XQJD® GHWHFWRIBU IHMIWIKHR QPHQW VSDQV PXO
LQFOXGLQJ FK\WULGV ILODPHQWRXV K\SKDH I
DSSHDUV WR GRP LRDWH IO NGOPRQQIML DO
GLIIHUHQW HFRPRUHERBRORYRINHE DQH RIWHQ DV\
PDUD@WPDOV SODQWYVYV DQG DRERR BPWDKH XFEILF (

WKH HYROXWLRQDU\ BBOD®RROQWDQG WHWII
JHQRPLFV DQG SURWHRRELRW IDRY RBEELRDFW LYk
SURGXEWDRQREJL DQG HQGRSK\WLF IXQJL LQ
DOQEBDUILQYHUWHEUDWHY HVSHFHODWH 6 RWKBO VI
WRHUXH GLYHUVLW\ Rl ORZHU |IX®ILURQ@Y LUXR @b

WKH VWXG\ RI WKH QXWULWLRQDO IXQBWQE
DQDORJV
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4 Genomics ofmarine algae and plants

ODULSODQWY DQG D O.JDAHPEDWHHGARK\A \EVEKR-P\V S RAR YLHGH

IRRGY DQG KDELWDWYV IRU DQLPDOV 7KHHPDH B@HBIQARWH WK
GRFXPHQKRIDE IS@H QWY PDLQO\ EHORQJ WR ODJQROLRSVL!
3RO\VSRGLRSVLGD DQG %U\RSVLG D QFOBERINEE IMRP SOLFD\
DQG 3URNDDURWDEWDH DOJDH DBRP&KIU R FRIVBVDO DIDA DHH

V SHF1R \G DRUMOK UHE R P HP\D RIE@HD QWY DQG JHQRPHV RI DC
EHHQ UHSRUWHG YRUVIHOXMHQ FMEHIMDJRMPHY UDQJH IURP
0E DQG KDHPEHRORWK WR &KORURSK\WD

41 $0OJDH JHQRPH

%R[ %ULHI LQWURGXFWLRQ IRU DOJDH

$0OJDH DUH PDR) G\OSPB@MAREDVFXODU RUJDQL
SK\OD FODVVHV DQG IDPLOWRKH\REKD/QDE B LFQID &
DOJDH UHG DOJDHEDQIBGERM ZQIPE QM FR QWD
IXUWKODWVVLILHG LQWR PDFURDOJDH DQG PLF
ODFURDOBDHRURVMRISEEHYV RI JUHBWRUNEROAREPQ F F
VHUYH DV IRRGV OLFURDOXWUH GKIDNVIX -SGRBBIBGE\N H
SROOXWLRQ ZLWK WKHLU DELOLW\ WR DFFXP
LQRUJDQLF WR[LF VXEVW DQREROWKHERIGE G BRD F

7KHUH DUH DOJDO JW®RGAEMWH HKRADQWEH. G DVFULREKW H
&KORURBK\WD7KH VHPEOHRPIHHY RI SXEOLVKHG DOJDO VS
IURP @E\SWRPRQDV SDWOPHFLB®BEHYLROXP PLQXWXP
3XEOLVKHG JHQRPH UHNVRQUFEJPDLOYRARWARQ KLVWRU\
DGDSWLRQ ELRPD/QUGPDREORPX D DWIGR WF RIDRSHRIFXY RRO H
WKH WHUUHVWULDOOBYROXWLRQ PX® \E L FMRILQFON DH QR P H
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SDSBUMERXW HQY DDRWMRBRIREOG KRW X@DWWEOH K
DOQRKLIKURQ HQYLDGGPISGWIYHIBKH GHYHORSPHQW RI UHQH.
7DEOH
7KHDWH7RVHTXHQFHG JHQRPLF GBRDHMAUD DX D H HGWM RIH
UHVHPREGRH DQUQH \HWALDD@ FXD O ®@ QREIWLRXV SUREOHP L\
FRPSOHWHQHVY\RKH VKIRREMHVW VEDIIROG 1 IHRILWOJDO J

ES(XJOHQD JUBNXO®WLQJ LQ IUDFWLRQDO JHQH PRGHOV
DVVHPEOLHV KDYH D FRPS@ B WH @ ERE 2 OHHWD/GRW BADKIR Q
DYDLODEOH DO%RY) MBHWHRIEE HN VRKKHD 6K@DHEW R P H
DVVHPIHEZ\WHFKQRORJLHV VXFK DV RSWLFDO PDSSLQJ ;
UHWOPH VHTXHQ& IPQJ KW & IXEHEWRWKHVH FKDOOHQJHYV
KLIKHU THQREW\DLVHWHP E O
%R[ &KDOOHQJHV IRU DOJDH JHQRPLF UHVHD

6RMOIDH KDYH V\PELRWLF UHODW VK@ X KD BIM
RUGWMR IRUP OLFKHRD RIFRWIDYH AHOOV 7KH D\
GLIILFXQWREBBXWIHR/XUH DQG DFTXLUH WKH DOJ
FRQWDPLQDWLRQ

®RPH DOYBH X®OBRUIQRIIDO FKDUDFWHULVWLF\
GLIILARWWH[DPSOH WKH ERG\ RI FRUDO DOJDH
'1$ H[WUDWFRWXGK WLVVXPORIDK MEWUDEWHG WK
SRRU PDNLQJ LW GLIILFXOW WR SHUIRUP ORQ.

$0JDH JHQR FHRY WDXQOM K LJ K STRE RWWY R & H
WHFKQRIMRW VXFFHVVIXOO\ RYHUFRRHADWKHGD)
UHSHDW FROWHQW®RRM]HYRU H[DPSOH LW
'LQRIODJHOODWHY FRQWEZLY K DWLHP DW R & QW (R}
IURP* WR *E

7TDEOHKBXPPDUN RI WKH UHVHDUFK IRFXV RIWKH SXEOLVKH
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Research focus Species

Cyanidioschyzon merold®D; Picoeukaryotes Micromonas;
Auxenochlorella protothecoides; Prototheca wickerhamii
Cymbomonas tetramitiformis; Cyanophora paradoxa;
Chlamydomonas reinhardtii; Ostreococcus lucimarinus;
Micromonas; Bathycoccus prasinos; Porphyridium
purpureuml; Volvox cderi; Klebsormidium flaccidum;
Evolution Lotharella oceanica; Hemiselmis andersenii; Chroomona
mesostigmatica; Chlorella vulgaris; Raphidocelis subcapite
Tetrabaena socialis; Coccomyxa §p169Euglena
gracilis;Gonium pectorale;Phaeodactylum
tricornutum;Symbidinium kawagutii; Chlorella variabilis
NCG64A;Chondrus crispus;Chondrus crispus; Ectocarpus

siliculosus; Gonium pectorale

Dunaliella salinaStrain CCAP19/18Thalassiosira
Pseudonana“Chlamydomonas eustigmBragilariopsis
cylindrus; Galdieria sulphuraria; Picochlorum sp.;
Chrysochromulina tobin: Ostreococcus tauri; Micromonas
Environmental adaptatio
Heterococcus sfpN1; Symbiodinium goreaui; Chlorella
variabilis; Pyropia yezoensi€goccomyxa subellipsoidea;

Thalassiosira PseudonanThalassiosira oceanica

CCMP1005 PicochlorumSENEW3

Aureococcus anophageffereri®seudenitzschia multiseries;
Ecological role
Symbiodinium minutum;

Tetradesmus obliquus; Nannochloropsis gaditana;
Biomass accumulation TetradesmusDunaliella salina

obliquusUTEX 393 Botryococcus braunii; Scenedesmus
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obliquus StrairDOEQ0152z Chlorella vulgaris; Micractinium
conductrix; Parachlorella kessleri; Nannochloropsis;
Picochlorum soloecismus; Chlorella protothecoides;
Monoraphidium neglectu; Tetradesmus

obliquusUTEX 393 Botryococcus braunii;

Porphyra umbilicalis; Chlorella sorokinianaladosiphon
Economic value
okamuranus;Haematococcus pluvialis;Saccharina japon

)L 3K\ORJHWWAFWXUH RI VHTXHQ@KHGWRMAHID OVIARRPWNU >
I[URP W&H, FRPPRQLWKIHIHIKWY ZLWK VDPHGIFRO/MWPHOUH G
SK\ORJHQHW LGDRHEBEKO Y KKW LQ JUHHQ LV FKORURSK\WD
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42 *HQRPLPD RISXHD QW YV

0DULSIHD QW YV DWHH KWIXBGROXASY R HPEBRCRRFEWH RFHDQV

RU LQWHIHINGEXRI®YHG IURP W R B EH WRRDIGHD\GWMU WIROW KH R
HQYLURQPHQ®EDQYNOXBBIJUDVVHYV PDVURY HHHUB RV V
6HDJUDVVHV DUH WKH RQO\ IORZHULQJ SODNQWE® WIKDW F
SRO\SK\QVMMREODJH RI PRQRFRWIV PDARBSHW R PV H D
JUDV\PHDWQJURYHYV XVXDOODERGMOBE.L AR VYWHNURYB Y EHO
RUGRUWRKIMIQROLRSUBEGEDSLJKLBDG HAVD Q JAIRPYLHEDHDW N
PDQJURWDBVUW IZAKHWH PDQMURYH\WDQJUKDHMMEDSWHG WR
HQYLURQPHQWKW ZD@WIKQLW\ VWURQJ 89 OLJKW K\SR[LD D
ZDWHUORYJBE® PHGOGKWFK VIDIOFWHTXLOLEULXRPXVHIXODWI
JHQRPLFV RI PD®&JWRYHFL DO[G\ORRIH FX® (RVEYSWDWLRQ

)L 1XPEMRIPDULSODQW VSHFLHMRSELITHUHQW
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7R GDR\GO\ WZR V H DIFDWW HIHED REBRIM \@EWBID O HVQ G R QH
PDQJURYH BKQRPFKRUD DEDNXOBMBRUWHG 7KH JHQRPFL
=RVWHUD RVKXHP@QIWDWILRYVSHURTWR EHNPHGKDQLVPV RI
DGDSWDWERR QIHNIR' LURQMHFQWGLQJ JHQH JDLE) MA® ORVYV |
JHQID L Q @RMY HQMURE V HEU © HW R VM WPHKUHID DHHQUR P M J JHVW L Q J
WKDW WKHVH WBH FRIAMBIVVLH F K D Q REPD WIBGER ISWHGN L R Q
7KH RSXEO AKMBIRNMIRIFFKL]IRSKRUD DIXHF ¥@PWIHQDWLRQ R
ZKROH JHQRPH GXSOE&F DWILFOGUSEDWD HILRY H RINUHERM WE Q J

VHD OHYHOV VXEPHUJLQJ WKH DQJL RRSHERN R OWHGE DQV
UDSLG DGDSWLRQ WR WKLV BQYHUR QRSIW ERY BIGOIH ¥ 8k
PEHW SRVGHEYGHRRVSHFLDOL]HG IXQFWLRIMZQETXLUHG
FKDOOHQUYILLQR GVHD W NV DOHM §RED Q JURYWMKH LGHDO PRGHC
| RW R/AV X GARRIY H U J H Q \l QNIBYKR-O M MDMIXQ @ VRS HUWAR BPEBDIIQ O H
HQYLURQPHQW
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5 Marine Invertebrates

51 *ORE®DIOYHUVLW\ DQG SK\ORJHQ\

0D U L@+ H U WCHRH ORB/ IHYHHRIFVF X V) R | LQYHUWHREWBWH SK\OL

PDQ\ DV DFFHSWHGUHSRHHHRAWQW RI DOO LQYHUWHEULIL

PRVW GRPLQDQW VSHFLHVY ZHUH GLVWULEXWHG LQ SK\OD
7TDEOH

TDEOHWKH DFFHSWHG VSRIFDHVIGAHXABEBMWWHEUDWHYV

# of # of # of # of # of # of
Phylum . .

class order family genus species sequenced
Arthropoda 16 79 1,114 8,753 55,472 17
Mollusca 8 53 564 4,952 47,345 15
Annelida 2 15 107 1,552 12,906 2
Cnidaria 7 25 349 1,725 11,601 13
Platyhelminthes 6 40 310 2,398 11,475 2
Porifera 5 35 141 696 8,747 1
Echinodermata 5 41 201 1,288 7,354 11
Nematoda 3 18 103 774 6,140 0
Bryozoa 2 3 199 887 6,131 0
Nemertea 4 2 42 301 1,320 1
Gastrotricha 1 2 14 46 497 0
Acanthocephala 2 4 16 91 492 0
Xenacoelomorp
ha 1 2 19 113 451 0
Brachiopoda 3 5 30 122 420 1
Tardigrada 2 3 12 51 207 0
Ctenophora 2 9 31 53 204 2
Entoprocta 1 1 4 12 190 0
Kinorhyncha 1 2 10 21 188 0
Sipuncula 2 3 6 18 156 0
Rotifera 2 3 17 33 147 0
Chaetognatha 1 2 9 26 131 0
Hemichordata 2 3 6 24 130 2
Rhombozoa 2 2 3 9 122 0
Gnathostomulid
a 1 2 12 27 101 0
Loricifera 1 1 2 8 28 0
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25
22
11

Orthonectida
Priapula
Phoronida
Nematomorpha
Cycliophora
Placozoa
Micrognathozoa
Onychophora
Total

COPFrRr P PP PP
[ T = S S S SN N
OO R R PR PRER OGN
OO Fr L RPN N O
o o r N O

O OPrPr OOFRFR L PR

WKH FOD YV VRDIUALIM IHRJQYV R E IHWHHGEDALRPYLOLAR X VWKMK S HFLHY QXPEHU
ZHUHBMH G WKRI®PO6 GDWDEDVH XS WR WKH QXPEHUV RI VH

FRO OHFRARHI® %, WD[RQRP\ GDWDEDVH

52 *HQRPRPODUUGH HUWHEUDWH

2Q0\ RI V SPFUH@MNH UDMOMEUDWHY KDYH EHHQ
PDLQO\ GLVWULEXWHG LQ SK\OD RI $UWKURSRGD OF
(FKLQRGHUPDWDEAHHUWHEUDWHY VHOHFWHG IRU ZKROH
RIWSHOL R UDWRRNG L Q JH WARQ RAPK.IF L WIDO R R)XGE KWK UL P S V
ODUVXSHQDHXN@BIGRRX ¥ XPRDKBIRRIH QW LPBGLFQRH DQ G
ELRPDWBHIQERBWUWLFDO HF QAR H. MEH OEMHGF &R SROD
GLIJLWL+RZBYHU DWWRPMDMRKD O ¥ WEDHW SEDHMMNGRY V
DGGLWDRQR& HUWHEUDWH JHERRPH VHTXHQFLQJ

*HQRPLF VWPDGLHMY HQWHEUDWHY KDYH IRFXVHG RQ LQYH
HYROXWLRQDU\ ELRORJLFDO DQG HFRORJLFDO TXHVWLR
SK\ORJHQHWKIFWUW®HY ODUJH JURXS SOD\V MMRIOXWLRQ
RULJIPX@®WLFHOOXODYILMD D 8 %ROXWILRQ EQEHUNRXNO HPt
DQG LPPXQH V\VWHRDXHY H 8 RIS PHIQ®V QURPY YRIRWEWHW H V W
6LPLODUOVD & LR/ORHVW VXFK DV DGDSWDWERRK\WRPH[WUHP
VKHOO IRUPDWLRQ D @GGHIFRRORIMIFWO BEORQOFH EUHH
LPSURYHPHQW KDYH EHHQ FKDUPB WIHDY HGV HEHDLW H W V H
SXEOLVKHDBUWAWPPDUIHYBEEOH2YHUDOO DOWKREHHOQGYDQF!
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PDGH PRUH DFFHVVLEOH VHTXHRAFFHGD WDPRRHWYHD QG R
LQOYHUWHBUDWRVWBRGOGH FRPBWHXIGHVLWR EH SHUIRUPHG
%R[ %DUULRDVU@AH¥ HUWHEUDWH JHQRPH VHTX

) (FRORJLF DO QRIFKIHQN HU W H ERD \MHR/P ORIY®IS DR
GEWROWDMWR VDPSOLRKD/QGHLEXGWWLRQ RI '1$

i) 6\PELRRUYDQLVPV WKDW OP BN H Q RV FXOARWD RV
VLQROHD YIDWPSIOHIWX O W FR Q@ D P IERPW LHRQ P S C
VSRQZKUFRQWDLQ PLFERRSUDMEP XERKHR WD
ELF/V DOQRRUD® WRHLRVLY EHWZHHQ FRUDO [

i) +HWHUR]\JRVRDA\ QIQYHOW H EJHIMWR R ¥ WRIZKW X H
KHWHUR]J\JR VR WWEDORK/ RVW UH D DQWEE B BK L Q
6WURQJ\ORFHQWURMWXVZEXKEIS X QFEWNDVH B Kt
QRYRQRPH DVVHPEO\

iv) $EVW U DUFRWPLRRP D Q SOHLU A HRRFEGER P L FH ¥ O U L F
F U IDE\GK H OPRMYIKU LQN HU W H E U D W HIY DF D RYGR K W F
VXFI$QYHODRBDPDW\KHORRQMKHHYDOXH RI WKH
LPPHGLDWHO\ REYLRXYV
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7DEOHRWVSRWNMBEBY D Q BHW LLGHY H U WUHHEVUHDDAUHF K

Fields/Hotspots

Advances

Evolution of animal development

Evolution of early
animal development

mechanisms

$V WKH ROGHVW VXUYLYLQJ PHWD]RDQ SK\OHWLF OLQHDJH VSR(

animals or eumetazodft<®.

The first and still the onlyavailable complete genome of spopgmphimedon queenslandjcaveals remarkable
similarity to eumetazoan genomes, suggesting most gene families of true animals were already present in th

common ancestor of all animéls

Evolution of the

Bilateria

The sea anemoridematostella vectensgenome displays high complexity with a gene repertoire,-@xoon
structure, and largscale gene linkage more similar to vertelsdltean to some bilaterians such as flies, suggestir

that the genome of the eumetazoan ancestor was similarly cdfplex

The marine Molluscd.ottia giganteangenome displays more similarities to some invertebrate deuterostome
genomes than to other protostome genomes, contributing novel genes to the bilaterian ancestor backgrouno

revealing lineagepecific genome evolutidh
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Evolution ofthe

nervous system

The genome of the demospongethya wilhelmahas been sequenced and the protein repertwirthe context of
genes mediating neurblke functions- was examined. Although the comprehensive analysis ipstiling, those

data will shed light on the evolution of nervous system development in met3zoans

Despite the morphological similarity of neuromuscular junctions in bilateriankyaind, several of the key genes

required for this junction in bilaterians are absent fromhtfara genom@.

Genetic programs that are homologous to three vertebrate signaling e¢éméeasmterior neural ridge, zona limitans

intrathalamica and isthmic organizeare reported in the hemichordate (acorn wo@agcoglossus kowalevsKii

Massive expansions in two gene families previously thought to be unigpialged in vertebrateghe
protocadherins that regulate neuronal development and the C2H2 superfamaitgported in th©ctopus

bimaculoideggenome, corresponding tiee octopus' complex nervous syst€m

Evolution of
Immunological

Function

Due to the integral role @ntimicrobial peptides’AMPs) in the innate immune system, a varietynwdrine
invertebrate genomic studies have focused on the discovery and characterization ofddiRspovel AMPs

reported irthe green sea urchirgtrongylocentrotus droebachierfisand in the oysteCrassostrea gigds.

Although commonalities of innate defenses have been emphasipe@ritebrates and vertebrates, ample eviden
from complete genome studies suggests that novel immune capabilities exist among differ&ffpRglanstance,
comparison of the genomes of the tiptera Anopheles gambiaendDrosophila melanogastewhich diverged

about 250 million years ago, reveals surprisingly large differences in iityvrefated gené8,
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Molecular studies of spong@scnidarian®’, shrimg?, and sea urchif$have identified surprisingly diversified

immune molecules.

Symbionts may play more of a rolerimrineLQYHUWHEUDWHVY LQWHUQDO &HIHQVH

Biological process

Adaptationto
environment (deep
sea, tidal zones,

hydrothermal vents)

Deepsea scale worms adopted two strategies of adaptation to hypoxia in hedypigt&volution of tetralomain

hemoglobin in Branchipolyncandhigh expression of singidomain hemoglobin in Lepidonotopodium %p.

The adaptability to environmeht marinemolluscs, which can babviously dividel into characteristics specific to
physical environmeft®® and features for feeding stratedf¥3%, arises fronthe expansion of specific gene

families, orgarspecific proteins, or ministrant bacteria communifié%

Biological clock

Modulation of alternative splicing is a mechanism for natural adaptation in circadian'fiining

Shellformation

mechanism

The pearl oyster was sequenced and studied to uncover the molecular mecthetismaerlie the formation of

shells®®,

The process of shell formation involves attribution of cells and exosomes as well as frequent duplicatiof®df.g
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Longevity

Scientiss havedetected amino acid residues specific for a longevity group in sea urchin based on whole genc

sequenciny”.

Ecological

environment

Ecological

environment

7KH GLYHUVH FRPPXQLWLHV RI VIPELRWLF RUJDQLVPV H[WHQG V

as photosynthesis, carb@mdnitrogen cycling®198112

The Acropora genome provides crucial insights intontieéecular basis of coral symbiosis and responses to
environmental chang®&s The innate coplex immure repertoire of coralallows them tdetter cope with
environmental stress and pathodéhsiowever,it is hard to determine how well the stony cofetroporg genome

reflects general coral traits or to what extent it diverged from other coral gefidmes

Comparison of the cor&tylophora pistillatagenome to the cor@cropora digitiferagenome reveals that the core
set of conserved proteinsaariched in functions relating tmidariandinoflagellate symbiosis. Independembeven
expansions of genes involved in algal symbiosis, innate immunity, and stress response are identified in both

demonstrating strikingly disparate coral genoftfes

Researchers sequenced the whole genomearithaster plancspecies from Australia and Okinatand revealed
key genes and biological network regulation model in speci®ecific communication factors that are associate

with their activity of aggregation on corals.
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Molecular breeding

and improvement

The genome information of tweconomicdly valuablepenaeid shrimp speciddarsupenaeus japonicand
Molecular breeding | Penaeus monodowas used tadentify key genes that are important to their body plans, providing valuable

and improvement resources for the study of selective breeding and some plastic biological clstrestémpenaeid shrimps, includin

molting, lobstering, brooding eggs and sensitizatioruiman$®,
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6 Fish genome

6.1 %ULHI LQWURGXFWLRQ RI ILVK

J)LVK FRPSULVH PRUMHVUKHE KDWHRISHEOHY DQG KDYH EHHQ I
DQG IUHVKZDWHU KDELWDWYV 7KHLU JHQRPH HYROXWLRQ DC
XQGHUVWDQGLQJ RI YHUWHEUDWH HYROXWLRQ\ :WRKPEKHK Gt
RI ILVK VSHFLHV Z3LWXK VW \Z\KHRFOEHO BI K QR IR B VB NEDLLYHIDEFGIY RQ O L Q H
UDSLGO\ &XUUHQWO\ WKHUH DUH PRUH WKDQ ILVK VSHFI
ILVK JHQRPH SDSHUV SXEPLIVKH® LMGGHAMHRW \BERXW 1L\
JHQRPMEMKBQ VHTXHQFHG W®BWHRS R K LB UDER X WDV ZIENOKH V
DV WUDQVFUYSEHRRHY HKIIXHQFHG 7KH VHRPHOER G Ll LIVHKI H/C
RUGHLN&LIRUPHYV VSHFLHV 3HUFLIRUPHYV VSHFLHV DQC
WKH WRS RUGHUV FZILMKF QPEXQAQFHNERWSIHRRG ILVKHYV
3UHVHQWO\ UHVH DWW FRFXY HIGZR QG @ RRH HW R 19ME S XRK HRLIU
ZLGH GLVWULEXWLRQ DQG BEARIGAW LIRO W iR UBNHH ELQHERKRIDO XWIVRR)
DQBVSHFLDOO\ BYROWEBWERQEHHQ RIRPPIRIBQIWY FIXGYLSDULW\
DGDSWLYH W U DG D ISWNNRADLHY® UHPGIGY D YFERIRYQHPIBIPEWY W K R Q U
HFRORJLFDOHQRRKHWYH FRPPHURMLOHD GWRALWGIB YW VWDRGE |LVK
KDYH PRWLYDWW&LOWIXGKHM QRPH VXFK DV LPPXQEZW\ZDQG V

VXPPDUL]H WKRI HNK K 8 V HOW F K
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)L 7KH QXREHVYHTXHQFHG ILVK VSHFLHV LQ GLIIHUFE
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)L 7KH UHVHDHRK SKEXOMLVKHG ILVK JHQRPHYV

62 5SHVHDUFKWRRFIXWK JHQRPLFV

6.219LYLSDULW\ LQ WHOHRVW

6RPH RI WKH DGDSWLYH WUDLWYV LQ ILVK KDYH DWWUDFWHG
ZKLFK PHDQV UHWHQWLRQ DQG JURZWK Rl WKH IHUWLOL]JHG
EHOLHYHG WKDW YDWR QDR YSHIMMWD R DBQBSMURQPHQWY 7KH IL
LQ &\SULQRGRDKMIFRQWBYQV PDQ\ YLYLSDURXV VSHFLHV ZK
FKDUDFWMWRIQWEQXRXVO\ FRPSOH[ LQ PIODWH E® D Q RSUWRNELHH R
PRUSKRORJLFDO DQG SKH/XRWXIKLB/NVON VSWERQV ; L S KIRFSHKARLUOX\L
PDEXOBUWYXK D VHTXHQFH® HKRODMGHEH WRKMHVWDELOLW\ RI SHU

SRVLWLYH VHOHFWH®RQWRHG YILHQ I3 D Wl IWBREHEIFAL MU BHR XW WHO F
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DUWHOPRRWH[LVWHQW

6.2.2 :DWMWWRDQG WUDQVLWLRQ

7KH HYROXWLR QMW KM UDIDNV H MO VR I VAR DFAINK HIW K $V FRHO
OXQJILVKHY EHORQJ WR WKH SULPLWLYH FRR®&VQGOMBIHMVRIH
HOXFLGDWH WKLV PRGH} RRFAMROXWHREG L KIRPIHFRHODFDQWK F
RI LWV JHQRPLEQDVNYMWRV IUAY®WO\ VORZHU UDWR GLQ W K H QHHY
FRPSMWUR RWKHU YBIQ® MEKUDWHBLWYVY Rl ERWK |ILWRZB®BUW MW H
ZKROH JHQRPH VHTXHQFLQJ RI OXQJILWKYWW B K GISHQEMO\H QRS
W R *ER WKH SUH¥LREVORQDAMK JHQHV DUH JHQHUDOO!
GDW®HO W K RWIWHK G LHV KIKWH R/ HP® Q\L D VIS MRVRYD RIVOWKHUH DU
VWLOO TKHY@ERRQOROYHG ZLWKRXMWQGHQRPREHGBWARSH RY HG

VHTXHQFLQJ DWBFK\WWHRKEY

6.23$GDBMRQ WR H[WUHPH FROG

$GDSWHVWLRWUHPH WON DQRREEKRIUN D Q WH DRGKWWRR! 7KH FRQ
IUHH]LQJ $QWDUFWLF ZDWHU LV OHWKDO W R RW RW KZHBMILFR HGA
DEOH WR GONPMDWHIE HFTKOLQHG WRWULHAHLERDG HOR EX 8 Q WHQHP ¢
QLFIBNEVHT X MKWMOGR FLLMKOXW GLYHUVLW\ RI $QWDUFWLF ILVK L
WR WKHLU KDELWDWE DQ BSRWDWHUHIGRRWLRQ LQ H[WUHPH EF
WR EG®HDO PRGHOV IRU UHVHDUFK RQ HYROXWLRQ DQG Gt
QIRUPDMERXMHMODWHG WR WHRYVEBRETXIW W LIR@®R E UDQYGE HV

JHQRPQFRUPDWLRQ LV VWLOO ICH\EIHIDE QO IHIMERMWR MHK 16 Q LIR E & !
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HFHQW ZKROH JHQ RPRIWRIN B QIFIDRBKHH 6 HBMI KW RQ WKH DGO
QRWRWKHRAWK&XIMKURXJIKSXW VHTXHUH @G WHKRFGL. K KBS W
UHGXFH VHTXBQBLQRISIRWW WKH T XD O L W\DRP \MIQHRUPLHX W KDTZOH.Q)

WKH JHQRPH RI QRWRWKHQLRLGYV

6.24 &RQYHUJHQW H Y RIZX\S WDYRDREN VG

&RQYHUJHQW HYROXWLRQ LV WKM. QQGHEBDYXHAW HY FEQXIW UR
WR DQDORJRXV VWUXFWXUHV VLPLODU LQ IRUP RU IXQFWLR
WKHVH OLQHDJHV 7KHOHYRQH DERXWSZHKAIFHRWARPPRQ IHDWXUF
REVHUY H GO RRKMF\H D \D Q GWSDLVISLR-QV H QWHQ W IRSSRUWXQLW\ WR V
HYROXW ISR/@/\ URERPH DV VWKDPE O\CDO AGVIVQQUQSCRBYLQLG WHO
JHQRPLFV DQG LV DIQQKH RIHVBIQWFKWHS REDIBAVQRRH BIY R O X
BXEVHTXRPEWUEVRQV ZLWK WKH WUDQVFUIOS\WR P EB HHWIS H G
6LQRFKFHQPBNYHDO GLITHUHQW SDWKV Rl FRQY H U EHGVE HHHQR C

S$VW\IDQBL QRF\FO R/KKFKLDYX W KH UHJUHVVLRQ LQ UHWLQD

6.25)LVK GLVHDVH DQG LPPXQLW\

'LWK WKH DFEXPXODW L R Q/FD XWHHSSR B WYH.GJ XIW B QGA. SWBRWR ]RD Q ¢
LQ ILVK KDV EBHIQFIRRBRIBGHMDOW VXEMHEW $V D UHSUHVHQWE
ILVKHV DUH LPSRUWDQW PRGHOYUIRY LFRIPEGBVMMHRUQY \H HLYPFRPOOQUR IC
YHUWHEUDWHY OHSBUZYS®RFAWRERH WKLD O L QW WUKHVMPWP XIQH WH |
ILVK ZLOO DOVR LPSURY HUW K H\VVA\HOICENE DE URI@HEYREPIRD D BIVF D Q Q L

RI' LPPXQH JHQHV LQXPHEHURXMIKRAXDHW JHQHV IRU ERWK L
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LPPXQLW\ KDY B WEHHRXY ILVK JHNRPH G HYLIFRER \YIWBDP | Z VW K
RQOV®MLIJKW GLITHUHQEB WR LPDKR MKWV UDSLG JURZWK RI JHQR
W SOLFDWLRQ RIQQHZHMHHORPIHWHFKQRORJLHYV LQ ILVK PRU|

ZLOO EH DFKLHYHG LQ WKH QHDU IXWXUH

)LJ ,QQDRPXQLDMG DGDSWQYRVRU

626 6H[ GHWHUPLQDWLRQ

Sex determination is always a focus in developmental research, and the mechansmyamong

different specieg

7TDEOH ORUHRW¥[ RI ILVK FIDX HERIBPHGHULHY RI HQYLURQWHQMW
PDODOWHLR DWKOWWH VWXG\ RI ILVK VH[ GHWHUPLQDWLRQ KI
JHQRPH VHTXHQFLQJ LQ WKH UHFHQW \HD WGHW KU WNKHUP RY G

$FDQWKRSDJUNKYSRWVKRBHEMQLVP RI KHUPDSKURGLWLVP
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7TDEOHWH[ FKURPRYVR R/H YWHBES@®H V HQ WKOHRWL Y H

%LJIJHU VL 6SHFLHYV

6 HF KURP RW RPH

)HPDOH
0DOH

)HPDOH
)HPDOH
)HPDOH
)HPDOH
ODOH
ODOH

ODOH
)HPDOH
)HPDOH
)HPDOH
ODOH
ODOH
)HPDOH
)HPDOH
ODOH
ODOH
JHPDOH

ODOH

)HPDOH
JHPDOH
ODOH

)HPDOH

$QJIXLOOD $QJIXLOOD
&KDQQDDUJXV &DQWRL
&RLOLD EUDFK\JQDWK:
&\QRJORVVXV VHPLOD}I
&\SULQXV FDUSLR
'LFHQWUDUFKXV ODEU

+LSSRJORVVXV KLSSR! ;
,FWDOXUXV SXQFWDW> ;
IHSRPLV PDFURFKLUXYV ;

/IRSRULQXV HORQJDWX
2GRQWREXWLYV REVFEXL

2QFRUK\QFKXV NLVXWI ;

2QFRUK\QFKXV P\NLVV

2QFRUK\QFKXV WVKDZ" ;

2UHRFKURPLV DXUHXV
2UHRFKURPLV QLORWL

SDUDOLFKWK\V OHWKR ;
SDUDOLFKWK\V ROLYDI ;

SDUDSHUFLV VQ\GHUL

SHOWHREDJUXYV IXOYL! ;

SHUFRKDDYHVFHQV
SBRHFLOLD VSKHQRSYV
SBVHXGREDJUXV XVVXU

SVHXGDWRFLQGXV WH)\ ;

3XQWLXV JRQLRQRWX\
6DOPR VDODU

6EFDUXV IHUUXJLQHXYV
6FDWRSKDJXV DUJXV

<
===2
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6270 HWDPRUSKRVLYV

OHWDPRUSKRVLV LV D ELRORJLFDO SURFHVV LQYROYLQJ D F
RUJDQL¥RG\ VWUXFWXUH GXULQJ LWV JURZWK &KDQJHV RI
WHOHRVWY )XUWKHUPRUH LQ VREHWZWKH QDPRIISKRIVANQMMQ G |
FDQ EH REVHUYHG IRU H[DPSOH WKH FKDQJH RI H\H V\PPHW
HYROXWLRQ DQG IXQFWLRQ RI JHQHV UHODWHG WR PH@/®PRL
WKH UHFHQWGH ®RPHGHQWLILFDWLRQ DQG WKH FRQVWUXF)\
DWWHPSWV WR DQVZHU WKIOHYMNB VYWLIHROQWERP HD WWKHRPHQRP
WUDQVFULSWRPH RI -DEBREMB VORK QBSRUKDD/QWHUROH RI WK
DFLG VLJQDOLQJ DV ZHOO DV SKRWRWUDQVGXFWLRQ SDW
DV\PPHWU\
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7 Genomics ofmarine tetrapods

7.1 %ULHI LOQWURGXFWLRQ DQG JHQRPHYV

0D U LVDHHW U S RGM. QI XLVKHG U R FE WHR@ H WRGHDIDV WAHWLLLDISRIG V
VSHFLHV VXEYSHFAKIMFK DUH KLJKO\ HYRPFH KDDLWDWY ZD QY®
XVXDOO\ DW WWRB UMGR GR IZ H E WD G- WD RVIL R IGOAR V \ V RIAHFPAMI U H G
LQGHSHQGHQWO\ IURP YDULRXV W HDQG VHBYARORS RQL HGH £ K 2T
PRUSKRORJLFDO WIKHDNTRUPB WIRR/QW RU DOO RI WRBUWUQ®R X
HQYLURQPHQW DQG VSHQG PDMRULW\ RWW IO-DLQUGW RRJHP IDQV WE H

PROWLQJ DQG VR RQ

'HVSLWMWYROXWLRQDU\ LPSRUWDQFH 2ZMREHR QZH UK QRPEM HQ
VHTXHQFHG DQGQRWDHEREOMEHU WKDQ VHTXHQFHG WHUUHV
LQGLFIVWRI®JISURJWPHWNVIRMWUDSRG JHQRMILE) LKDND Q WIIH ER P S
WHUUHVWULDO W HA/DWBSREDY OVEGHR EOHE RIHOHW UDSRGV K
UHODWLYHO\ VWDEOH JHQRPHV ZLWK WKH OHQJWIRDRUL®H *
PDPPDOV $0WKR XJK UNMKEHIQRODLIGIL WH YUHHU B OFHRPFSHD BIMGHRBRIE VL Q J
VHTXHQFLQJ VWUDWHJIHQRBREW P SROIMEKBDYH EHHQ DVVHPEO!
FKURPRVRPH OHYHO ORDWQWAKMOUHD I RG WERSPHIQIMWN EQIRIQ VHT X H

RU RQO\ RRBOARA UHIHHKPY FEH HQQRPGH DYDLODEOH

7.2 &XUUHQW PWOWMHIWVWRIDSR®Y JHQRPH

7TKH IRPDVWQHNUD SRERWWR AR RACH B RXOMBGEIPGROORZFROBU EHDL

LQ ,Q RQH 108 PWLRFRDBSEHELHBIWMHU GRQSKRQH H[WUHTI
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HQGDQJHUHG VSHFLHZHUBHWRTXHQFW&UMDAI O\ EHFDXVH RI
FRQVHUYDWLRQ D Q & KBKLULRBHRUNWDLFF BRRILWQ R Q IHW RIBU FIG V
ELUG JHQRPHY DFFHOHUDWH 8 DW KaHWHTDSREAL QG XU R H/K/L
JHQRP HVSZEHWIHY KKIBAWMX @ HYV\R O XGHEE DWRWWH HYROXWLRWQ RI H
GHWDWRHQKILVWRU\ Rl ELUG JHQRPH HYROXWLRGHBR®WMUD &
WKH FRQYHUJHQW HYROXWLRQDREHK D ®MRES W FSUHRGHFREOSKIR O
JHQHV DQG WKHLU UHJXODWRU\ HOHPH®WVRDRURERPEOWPSF
LQYHVWKDIPBDLRRPEXVMEHRROXWLRQ RI KHQDEH 5 WHWWH\R Q P HFK
DQG G\QDPLF SRSXODPSIORQ ROJBVWRW H[HFHS®RYLGMEF D Y QHD (
LQ <DQJW]H 5LYHRL GRIO IRIQB HEQWDUFWLF BRE® N HEAXEDOHR Q
UHODWHG JHQHV ZHUH BRVRLEQSOERHSQHUHROW BDRVW LQ W
SDUSDEMDULQJ DQG YRFDOL]DWLRQ JHD S & HDWXQREGRH BMVH G QAL Wi
DFFHOHUDWHG HYROXWLRQ FRPSDUHG WR WHUUHVWY'LDO PD|
2*7 6/& $35';2*76/& $ '$DQ®B71 $KDHWHSHULHQFHG SRVLWLY
RU[SDQVPROWR KH FKDIOROMQIPNYGRR[LGDWLYH VWUHVV RVPF
DQI> FRMX LURQPHRUWRYHU LQ WKH ERZKHDG ZKDQH OB QRIBHW
'1$ UHSDLB\FPHOOHJIJXODW DRE BOIIFNWLQJ WKH PLIIKWWEIG
DVVRFLDWHG ZLW3R ©DRMIWYRW\GHPRJUDSK\ LV DQRWKHU LV
VWXGLHG 7KHANWHXBREWVWLPDWH WRHVSRHILED WIHRVE RQGL Q J
DQG FOLPDWH FKDQJHV RU WKUHDWYV RYHU R\RLUPS S @R SEK. DPV
HQYLURIRRHOWILYHQ BRSXADMESARY WD QW WAERI ROUP/OLWSIAR RILLHWK

FRQVHUYDWLRQ
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73 &RQVHUYDPWIgRYHRVUDSRGV XVLQJ JHQRPLFV

$FFRUGLQJ WR WKH ,QWHUQDWLRQDO 8QLRQ IRWL,S8RQVHUYDW
a VSHFLHV DV IDUMUM WHADDRY HRBWQJIJHUHG &5 HQGDQJI
D Q@I DRVUHDWH QAHA WKR KOBVHARQFHUQ 7KH IPRWMR@UIJREM X QG
LVQFUHWKHQDZDUHQHVYV RI VSHFELHV S URQGWH K WR R REBLICEBONX G L
FDSWWDH BRBHFLHY UHGXFLQJ GHVWUXFWLRQ RI WKHLU KDEL
DQG FRQGXFWLQJ H[WHQVLYH ILHOQ NGOG UWK RI)Q & RHQRRER R
GDRIROVR SURYLGH WKGHFROMBXO DR DREDEHERY LDYGG FRQVHUY
PDUEQRGLYHUVLW\ JURP JHQRPLF GDWD ZH FDQ LQYHWWLJD
LYROYHIGHVLIQOLHQFH WR HQYLURQPHQW VWUHVVRUV FOLPDW
ZKLEKGDUHFW W KAR @MADWILERED FSIU L R U L MRIUHHW W @ G DWMLIRIDW B OIVHR
FDQ XQFRW-QUHWEMEDFVKIRZLR WIIBHWSPRQG WR VRPH ELRORJLFE
GLVHDVHW VD)RE WRIFERCISDULVRQ RIGHGRPEREOKHYVDW KD W G
UHVXOW RI KDUPIXO DOJDO EORRHMRZ HEEX® ERKRYID QN KB W. ¥ XOL
IUHTXHY M QGLEHQSH G FDQGLGDW M BHIMHAD OR B UHWHMARIE Q PR U
JHQRPLF GDWD F DHD W & K RFERH QIRB\O F K D @ HHD HeRWILYQH QSRIAHY V X U
HQGDQJHUHG VSHFQRVYV)RUJHODWWLG FGIUYIODWLMG 180 QH\P OO

RI GHOHWHULRBWRPXWOBWLRD&DWLRQ JHQHV FRQWULEXWH W
FUHVWHG LELV DQG RWKHU HQGDQJHUHG VSHFLHV

,Q VXPPORUZKKROH JHQRPAGRIWIK TX¥KRXWEFAEHVNDHG EHFDXVH

F UL WU X@ GLHQA/KAHD QHEQ HRV LG-L EBHDRGIR @DEB® SWLYH FKDQJHV ZLW

&RXSOHG ZLWK HYROXW IDROER 8 X ODWLRQF UH R QR B @ RVPXHS IGHDWA
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FUHDWWHUIREDGDWLRQ IRU SURWHFWLQJ W K:UHH [3\U B Q HW RD\DHET K
WKHVH VSHFLHVVWR Y@ WHIUMH FIVDIHH Q G D Q J HUSIHEF L&-BV DVGHF R
YXOQHUDEOH 98 DQG YSHEDWEUGDWONHDS/W RQH VSHOUHV L
JURXSIWHU REWDLQLQJ WKHVH G DD L EHHRXGHBRM® BER YO-EOH. QUR
IXQGDPHQWDO DQG HY RPXWARMNVUDSREGE/E MOFHKDRE QW HYRO X!
DOO RU HDFR IRWBWU R RERDOER LQY HV\DRDB WR GHWRERVRPH

HYROXWLRQ VH[ GHW HOURPH Q WUWLRS@® U WA ED/QGHRHLSD UL W\

)L 6 SHFLHV RXPEBIWVQOHWUDSRGYV LGQKHD¥K]|HD/PROWKH UHFWDCG

GLVWULEXWLRQV RI VSHFLHV QXPEHUYV
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)L 1XPEHRIVDVVHPBOB@SHW UHSRREF/HK HXP XODW LY HRIFADQUH QMHW L
DQG WHUUHVWULDO WHWUDSRG JHQRWKNZQVYVAIGHE@BH®BD HJ R P

SULPIREMDDLQHG IURP 1&%, DQG WKH \HDU LQFRWRBWHRQ LV E
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8 Applicationsof genonic data

81 *HQHWLF HQJLQHHULQJ

7UDQVJHEDRIREL MHEYGH DLHYH TXHQWO\ SURGXFHG IRU HLWKH
ELRWHFKQRORJNVF®OWD SLSFQ. IDFDYRIGREDW. QRREXR DR HLJIJQ JHQH R U
FRGLQJ '1$ IUDJPHQW L QRADRJ IRQYHHD QHL@ R ¥ H V@R WHRDRFGH.G L WIWD L R
2UJDQLVPV VXFK DV ILVK FUXVWDFHDQV PLFURDRUBHIQPD
WUDQVJHQHV LQWHJUDWHG LQWR WKHLU JHQRPH DUH FDOC
WHFKQRORJLHW @XAK DXHEKIRFA)1 7U D Q VFFUN ISY\ILIRBY F W R U
OXFOHDVHV 7$/(1V DQG &OXVWHUHG 5HJXODUO\ ,QWHUVSDF
DUMRW RQO\ HIILFLHQW IRUMWUDQYBNPHEQH VER WM Q@O RIBR XV
PDURWHD/@YV ZLWKRXW WKH LOQYROYHPHQW RI IRUHLJQ JHQHYV
8VLQJ WUDQVJHDHEHWWLM QRBUHRAHD QLVAFR @WYHEXWHG VLJIQL
EDVLF UHVHDUFK DUHDV DQBOMXGMIQEUDYHH GWMNEORSPHQW
SURPRWHU HQKDRIFHHQHEHPHMIIVGLVVHFWLRQ RI VLIQDO WL
GHYHORSPHQW RI KXPDQ G lOAMIKHRBE R Q HDRNB COMEPISQURY H G
ELRWHFKQRORJLF DQH®D KB Q EFAGWWR AW \N BIAHX\F\RRIE WU R Z W K
OFUHBYGERORMULDWLRQ DQG VW US$RKRQOKRIOHHUBDEER HHU H G
RUJDQLWRWR IDPRXV DISEOHFPMWH®QRVRPPERFALMKILIHG DQG

$TXDGYDQWBIJHIVDOPRQ
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)L *ORIE¥K<RUNWRZQ 7HF WRROG@GREPRMW BBA VWRUHYV LQ 1RU\

)LJ $TXDGYDQWDIHVVWRRRQUVW DRGORQ DY HHMB&UEYK G IR
KXPDQ FRQVEPERHERQ@ 1RUWK $PHULFD

'KLOH PADQNRQHDQLVPV KUMBVEBQY JHQ LEQWW\OR DWHKEHU R
VSHFLHV RI| DFOUXDHW D F HVDHIDV X U F KOLGDGY ILVIKD EM HBQ RPEBILWH G E\
=)1 7$/(1V RU &5,635 OLFURDOJRZH ODRGRPHR/Q DRI
3KDHRGDFW\D®@REDFW dULHDF KR F FORE®W QR F K O RUWR'SH BB HW H G
E\ WDUZRW® O3S &S653 &KOB*3 3(3& ).% &S)76=(3 QEQIOJIF
J  JHQHORFH VXXOWJIJHQH NQRFNRQR\SG NQRFRR Q \FOF&KEDRD X G D

NQRFNHIGDR&BN685 &DV WR GHWHUPLQH WHBIRIKQBKIRE QR VW K |
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ZHUH NQRFNHG RXW E\ &5,635 &DV WR VWXG\ WEBUWUK\ D®RD H
KDZDLHQ¥QW QFUHDVH LQ WKH SULPDU\ PHVHQFK\PH FHOO SF
HPEU\RV ZKHQ +S+HV& ZDV \WDWHK AW HRBGERISIS /D UJHW QY WK
WUDQVFULSWLRQ IDFWR UHIIW RJ HYX\® MH.G HLGQ W OH X IUFFKD. IQW/P H
+RZHYHU WRWR WKHFHHIH QR P HWHREMDYL F D R/R. R/Q \ DWW RRE\RUFO H
D W VWARMARD RN RMVDIHY VHD XUFKLQ HPEU\RV UHV X O \BBHS® L@ K ERWH
&5,635 &DV DQG &5,BRERIINWEG XUKRHGVLRLODU SKHQRW\SLF
ZKHUHDV JHQRW\SLF FKDQJHV ZHUH VLJQLILFDQWO\ GLIITHUH ¢
,Q ILVK 7THFKQRORJ\ ZDWR/KSISODHGE R ZL QLR PW W D WERQGR |

GLVURQ®DIOH GHWHUPLQDWLRQ P $W®ELD CHNNE)WEDIFR/EDR QH

VXEFHVVIXOO\ PXSWRDAHGDBD\G&W 63 3 PRVDLF IRXQGHBW\D ®VR
SLIPHQW DRW\KVH RI JHQ@RWH/HSKEPM QD VR K H QUIRHED IHEHHQ ML | \
FDYHILVK WKDW LV UHVSRQVLEQ® $R/0O DA WX F H\G GIDK BBHERGY B W E
DKUPEKKWDQWYV JHQHUDWHG E\ &5,635 &DV PD\ BM XQHAROLWF
HQYLURQPHKBOWNQWO\ WKHERYHG5 BDYRPH HGLWLQJ WHFKC
VXFEHVXVHGOWKH VKRG WIULFDQ W X Q TIXQREW H DN L QRIFDG HEIR $ 50O
DJLQJ LQ YHUWSIEWRS\@EKEH ZDV GLVUXSWHG LQ WKH $WODQW
DQG WKH 3 PXVRIZER®P SOHWH ORVV RY Q0P BRWWD\RLREUP FHO
JROQDGV FRQILUPLQJ D®QIG SIHWW D Q@HURIDOW M B RIS QIVRIFRRD W K +
E\ &5,635 &DV FDXYHB G\IORV GHRIFABQRMD W L R Q GL @ HMKLH IV NLLQQ WD
IRUWKHDVW &KLQHYHWEHPSKIHQAHVH WRQJXH VROH D UHFHQ
SURYLGHG HYAFRHQE AR VWKGHWHUPLQLQJ JHQH LQ WKLV VS

GHYHORSPHRQMQFUHDVH WKH JURZWHHR V WRHIHY R D O HRGX WHMDH E
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3DJUXV EDMRUQRFNHG RXW XVLQ@X®@WEE®VWNDWRFENRXWDMHXG LI
DOERH@UULHG RXW L OQXDIFENRMKOWPHRK DVFBRMOQWQYK \HOORZ FI
FRPPRQ FDUQ@ RUGHU WKHIQFPBDWVHXP PDUNHW YDOXH

$V QHZ WHFKQRORJLHV HVSHFLDOO\ &5,635 PHUJH DQG F

EHFRPLQJ PRUH H[HFXWDEOH DQG ZLGHO\ DSSOLFDEOH

14

12

10

8 I
0 .

)L *HQRPH HGLWLQJ LQ PDUHRWIDQ BWPERWMMNHKOWNK WHQH HG

S [}

N

WRRYNVLORE®GHBS LV PRVW HIILFLRAQN 1B RREVHA[ HFPXW D EROIHP D U L Q

HGLW LSEBJ,63BHGLDWHG

82 ODULQH QDWXUDO SURGXFWYV

Organisms living inthe ocean have been subjected to intense selective pressure for millions of
years resulting in many novel and unique bioactive substaegasedfor adaptatiof2 More than

20,000 new natural marine products have been isolated over the past 50 years of which 71% have
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not been found on laA¥. These subsainces are abundant, coveriafmostall pharmaceutical
fields’® 7KH EDVLF VWUXFWXUH RI ELRDFWLYH VXEWW DSQUAHPD GILG
SHSWLGHV REXSRRWBERKDULGHY LQFOXGLQJ JOXFRWIKGH (
DOVR EHHQ@ LIBRAKWIGY L W LIHN/WMOERKE U M U DDAV LY Q WD @&/ XP\RMR W R [L F
DQBQWLK\SHUWHQVLYH

1RYHO ELRDFWLYH VXEVWDQFHY DORR KDY HQPX KRS B W
WKH XQLTXH SRO\WDFFKDULGHVY FKRQGURLWLQ VXOIDWH DQ ¢
DQMQIODPPDWHR@WE G LSAHDWMHRRIA IVRXUFH )JRXU PGHUQWHG
VXEVWDQFHVY QDPHO\ F\WDUDELQH HULEXOLQ PHKDYID WHIHE
DSSURYHG E\ WKH )'$ DV GUXJV IR URNE&B WNWHU RADRNHRGHHQYYRAUORR SHHECE,
IURP PDULQH FRPSRXQGV LQ WKPFDE QRIKHNWPDH-HW WH 6 /O RP
ZKLOH PDQ\ DJHQWYV DUH LQ VHYHUDO GLIITHUHQW VWDJHV RI

7R EHWWHU VWXG\ DQG XWLOL]J]H PDULQH ELRDFWLYH VX
UHFHORWOPLQLQJ DQG LGHQWLI\LQJ QHZ ELRDFWLRMLPAXE V)
DSSURWRKPLQH QHZ ELRDFWLMY.H SDEW HOBVUDHEWOGHBHQWLI
SURGXFWYV ZLWK WKH 105 DQG 06 H/@ERBFSMWDRWIRRISPL FD Q BVWADKEHD VI E
JO\FRJHQRPLFV VWUDWHJI\ IRU VFUHHQLQJ HRED QRWUDRIDA 1Q4H
PLFURHEHHQ FRPEIQRRPROFRIYHG VHDUFKHY DQG SK\ORJHQHWL
SRVVLEOH WR GLVFRYVYHREBIRDODYYHQIPWMYUDE BUMRGRBEWH WENDWHP I

@/ KW XN HJUDRVHOG. GGIDIWMPFOXGLQJ JHQRPLFV WUDQVFL

PHWDERORPLFVY DV ZHOO DV ELRV\QWKHWOFSHIRRAKEH DQW® H
QAVFBYBSSURDFHHXHWQHRBLFURELDWY)IQDWXUDO SURGXFW

6LQFH QKALLQHHIABIY YIWEVH F R P HU MKFHERRUFIHQL Q PDULQH QD W X |
DQG KDYH GLVFRYHUHG Rl QR Y HAL W B R IMDHIHED. HESIE@W ¥ B W/ XFEC
+RZHYHU FRPSDUHG ZLWK WKH 'HVR@DQ LRRHX @ M\ROLAHVL YAHR YW
EKLQBPRQILQHGS RVERQ EREGLY B RKHW\ WKDQ FRPPHUFIZBEUHIWURQ
GHYHORSPO@XWWULDVRDESBOLRHWHIRRDEWYYIHPR SRBW RRWD/DV Gl
QHZ SURGXFWYV HIILFLHQWO\
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)LJ 6WUDWHILHYV IRU PLQLQJ ELRDFWLYH SURWHLQV SHSWI

SHSWLGHRPLFV

)L 7KH FRPELQHG VW BD WHIG\VREIUHHIH. Q J EDQVGH G L\RFDUAHMHIQALQN)\ |

GLVFRYPDUIRQH PLFURELDO QDWXUDO SURGXFWV 0013V
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)L )ORZFIKEHIWWF ULEDXQNRIDKHNV RPDWHG JHQRPHHMQLQJ VWUDW

7TDEOH ORVWELRDFWLYH SURWHLQ SHSWLGH GDWDEDVHV

1DPH '"HVFULSWLRQV

'DWDEDVH RI DQWLK\SHUWHQVLYH
SHSWHKWWY FUGG RVGG QHW UDJKDYD

$+73'%

'DWDEDVH FRQWDLQLQJ SHSWLGHYV DFW
$17,67$3+<% %€
KWWS ZZZ DQWLVWDSK\EDVH FRP

'DWDEDVH RI DQWLPLFURELDO DQG DQ\
KWWS DSV XQPF HGX $3 PDLQ KWPO

$3°

'DWDEDVHSRISWREHWY DQG SURWHLQV IU
$UDFKQRGB6HUY
KWWS ZZZ DUDFKQRVHUYHU RUJ PDLQ

$93GE 'DWDEDVH RI DQWMWWBBOFBYG &/ 1IQGHNW V I

'‘DWDEDVH RI DQWLPLFURELDO SHSWLG
KWWS Z7Z7ZZ EDDPSV LW

'DWDEDVH RI DQWLEDFWHULDO SHSWLC
KWWS EDFOWDEOXYHRSIED

%D$03V

%$&7,%$6(
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&RPSUHKHQVLYHO\ DQQRWDWHG GDWDI

7 '%

WDUJHWYV KWWS ZZ2Z W GE FD
0+8%1 'DWDEDVH RI 0+& 7%$3 ELQEHHXOSHS WL
+ 0

KWWS FUGG RVGG QHW UDJKDYD PKF
£%03 'DWDEDVH RI DQWLPLFURELDO SHSWLG

KWWS ZZZ ELFQLUUK UHV LQ DQWLPLI

'DWDEDVH RI DQWLFDQFHU SHSWLGHYV
&DQFHU33"'

KWWS FUGG RVGG QHW UDJKDYD FDQ

'DWDEDVIERQHAHWOOWLQJ SHSWLGHYV
&33VLWH

KWWS FUGG RVGG QHW UDJKDYD FSS)
'$'3 'DWDEDVH RI GHIKKWWI SNSWLBHWBPIVW
(523ORVFRZ 'DWDEDVH RI ELRORJLHAD/OWS D HWIRYSH LR}

'DWDEDVH RI KHPRO\WLF SHSWLGHYV
KWWS FUGG RVGG QHW UDJKDYD KHPI
'‘DWDEDVHLRKEEIWLQI SHSWLGHYV

+HPRO\WLN

*3GE KWWS FUGG RVGGQHW VHUYHUV KLS!
'DWDEDVH RI WR[LF SHSWLGHV IURP VF

DOLXP SRWDVVLXPKMKW® Q HN®WI X P G E

1503 'DWDEDVH RI DQWLPLFURELDO SHSWLG

KWWS ELRWHFKODE IXGDQ HGX FQ GC
'‘DWDEDVH RI QHXURSHSWLGHYVY LQFOXG
KWWS SURWHRPLFV XFVG HGX 6RIWZL
'DWDEDVH RI WKHUDSHXWLF SHSWLGHYV
KWWS FUGG RVGG QHW UDJKDYD WKS
'DWDEDVH BHMRXIRRYLQI SHSWLGHV
KWWS FUGG RVGG QHW UDJKDYD WXP
$/7="% 'DWDEDVH RI DP\ORK&/WIB[DIBOWIGH W Z

1HXUR3HGLD

7+3GE

7TXPRU+R3H

$FNQRZOHGJHPHQWYV
‘H DSSUHFLDW H{J INMDRW RID@BIN HVR L P SURYBRMKRL@NDQJIDQJ *XL
+XDQPLQJ RRQUHL :X /DUV %ROXQG 20H 3HWHU 6KXQSLQJ +1

.ULVWLDQVHQ )UHGHUWF NSERMWIND HEPXEBM 4LDQJ /LQ *XDQJ
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*ULJRULHY 3DXO -HQVHQ $QGUHZ )RRWH ODWWKHZ 6XOOLYI
'RQN +DQV .RPHQ =KDQJKRQJ 6XL 1DLKDR <H %HYHUOH\ *U
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mangroviensi€BS

10435
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Deep
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Spraguea lophiNorth 5.85 95.04 95.04 82.80 2016/12/1 PRJINA269798
Atlantic
Spraguea lophii 5.80 92.21 92.21 82.50 2016/12/1 PRJINA269798
RA12034 Celtic Sea
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Cgr/DAlpho ov/portal/Astphol/dow

nload/Astphol_genomi

c_scaffolds.fasta.gz
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anophagefferens
Auxenochlorella 22.92 35.09 285.54 87.10 2014/7/23 GCA_000733215.1

protothecoides

Auxenochlorella 22.92 35.09 285.54 87.10 2014/8/1 GCA_000733215.1
protothecoides

Auxenochlorella 56.99 11.70 1392.76 71.30 2015/11/3 GCA_001430745.1
pyrenoidosa

Bathycoccus prasinos  15.07 663.42 955.65 78.90 2012/11/22 GCA_002220235.1
Bathycoccusp. 10.06 12.17 14.08 2016/12/2 GCA_900128745.1

TOSAG391
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Bigelowiella natans
Blastocystis hominis
Botryococcus braunii
Breviolum minutum
Chlamydomonas
applanata
Chlamydomonas
asymmetrica
Chlamydomonas
debaryana
Chlamydomonas
eustigma
Chlamydomonas
reinhardtii
Chlamydomonas
sphaeroides
Chlorella sorokiniana
Chlorellasp. A99
Chlorellasp. ArM0029B
Chlorellasp. NC64A
Chlorella variabilis
Chlorella vulgaris
Chondrus crispus
Chroomonas
mesostigmatica
Chrysochromulina parva
Chrysochromulinasp.

CCMP291

91.41

18.82

184.38

609.48

78.50

141.92

120.36

66.63

120.40

122.19

58.53

40.93

92.96

46.16

46.16

37.34

104.98

0.70

65.76

59.07

59.46

296.81

163.33

34.31

25.01

22.72

9.53

46.21

44.36

16.31

3818.10

14.75

12.83

27.65

27.65

14.20

77.75

232.70

16.05

24.05

59.46

900.60

373.00

125.23

105.70

114.16

27.22

465.13

1695.18

44.73

4091.73

1727.42

805.07

1469.61

1469.61

27.82

242.69

232.70

16.05

24.11

65.10

79.20

80.90

83.50

67.00

83.80

83.80

79.50

80.80

82.10

76.90

82.50

82.50

77.50

82.60

83.50

72.60

2012/11/2

2010/7/6

2017/2/22

2013/7/17

2016/4/26

2016/4/26

2016/4/26

2017/8/31

2007/10/15

2016/4/26

2018/5/17

2018/4/23

2018/1/24

2010/9/16

2010/9/16

2015/6/5

2013/5/22

2012/8/9

2018/1/17

2015/8/26

GCA_000320545.1
GCA_000151665.1
GCA_002005505.1
GCA_000507305.1

GCA_001662365.1

GCA_001662385.1

GCA_001662405.1

GCA_002335675.1

GCA_000002595.3

GCA_001662425.1

GCA_003130725.1
GCA_003063905.1
GCA_002896455.3
GCA_000147415.1
GCA_000147415.1
GCA_001021125.1
GCF_000091205.1

GCA_000286095.1

GCA_001275005.1

GCF_000372725.1
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Cladosiphon
okamuranus
Coccomyxasp.
LA000219
Coccomyxap. SUA00L
Coccomyxa
subellipsoideaC-169
Coelastrellasp. M60
Coelastrellasp. UTEX
B 3026

Cryptomonas
paramecium
Cryptophyceasp.

CCMP2293

Cyanidioschyzon
merolae
Cymbomonas
tetramitiformis
Dunaliella salina
Ectocarpus siliculosus
Emiliania huxleyi
Eudorinasp. 2006703
Eu-15

Euglena gracilis
Fistulifera solaris

Fragilariopsis cylindrus

169.73

48.55

11.75

48.83

80.22

151.55

0.49

534.47

16.55

281.27

343.70

195.81

167.68

184.03

41.20

49.74

80.54

66.17

523.05

0.57

1959.569

9.34

7.07

160.19

5.12

859.12

4.80

7.23

32.34

29.72

300.39

0.41

75.18

78.23

505.95

2254.07

0.57

1959.57

9.34

10.71

160.19

439.32

859.12

10.93

353.03

3939.08

404.81

564.04

0.41

330.81

1295.60

97.90

88.20

88.50

91.20

70.00

55.10

87.10

59.10

54.50

78.90

70.30

83.90

79.90

81.50

2016/8/18

2014/12/30

2015/8/5

2012/4/13

2016/4/25

2017/10/18

2011/3/30

2016/9/3

2007/7/11

2015/8/5

2017/8/31

2010/6/24

2013/5/2

2006/7/3

2016/5/6

2017/6/26

2016/9/30

GCA_000310025.1

GCA_000812005.1

GCA_001244535.1

GCA_000258705.1

GCA_001630525.1

GCA_002588565.1

GCA_000194455.1

https://genome.jgi.doe.¢
ov/portal/Crypto2293 1
/download/Crypto2293
_1 AssemblyScaffolds.
fasta.gz

GCA_000341285.1

GCA_001247695.1

GCA_002284615.1
GCA_000978595.1
GCA_002256025.1

GCA_003117195.1

GCA_001638955.1
GCA_001750085.1

GCA_900291995.1

reprints201812.0156.v1
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Galdieria sulphuraria
Galdieria sulphuraria
074W

Gonium pectorale
Gracilariopsis chorda
Gracilariopsis
lemaneiformis
Guillardia theta
Helicosporidiumsp.
ATCC 50920
Hemiselmis andersenii
Heterococcusp. DN1
Kappaphycus alvarezii
Klebsormidium nitens
Licmophora abbreviata
Lotharella oceanica
Micractiniumconductrix
Micromonas commoda
Micromonas pusilla
Micromonassp. ASP10
Ola

Monoraphidium
neglectum
Monoraphidiumsp. 549
Nannochloropsis
gaditanaB-31
Nannochloropsis

gaditanaCCMP1894

12.09

13.71

148.81

92.18

88.69

87.15

12.37

0.57

60.74

336.72

104.21

29.21

0.68

61.02

21.11

21.96

19.58

69.71

74.66

27.59

30.87

134.00

93.03

16.24

220.27

1451

40.45

3.04

184.76

3.97

848.97

72.78

6.98

194.12

1210.50

1394.11

81.16

11.39

9.15

105.99

40.86

1081.03

134.00

172.32

1267.14

220.27

34.59

545.81

3.04

184.76

4.23

848.97

134.93

6.98

207.54

1210.50

1394.11

1183.54

22.48

15.66

105.99

1065.99

1141.55

85.80

81.20

87.10

95.30

71.30

62.70

79.70

91.50

78.30

83.50

83.20

81.80

79.90

57.80

84.50

78.60

83.90

2016/8/14

2013/1/8

2016/3/9

2018/6/6

2018/7/31

2012/12/5

2014/5/13

2008/4/24

2013/11/22

2018/3/9

2014/6/3

2018/4/24

2014/6/5

2018/3/21

2009/4/10

2009/4/9

2015/4/28

2015/2/26

2017/12/8

2014/2/18

2017/12/13

GCA_003194525.1

GCA_001704855.1

GCA_001584585.1
GCA_003194525.1

GCA_003346895.1

GCF_000315625.1

GCA_000690575.1

GCA_000018645.1
GCA_000498555.1
GCA_002205965.2
GCA_000708835.1
GCF_000150955.2
GCA_000698435.2
GCA_002245815.2
GCF_000090985.2
GCF_000151265.2

GCA_001430725.1

GCF_000611645.1

GCA_002814315.1

GCA_002838785.1

GCA _001614215.1
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Nannochloropsis 33.99 20.80 37.64 70.30 2012/1/4 GCA_000569095.1
gaditanaCCMP526
Nannochloropsis 25.62 12.74 12.74 70.60 2016/4/8 GCA_001614225.1
gaditanaCCMP527
Nannochloropsis 33.51 2.70 2.70 54.80 2016/4/8 GCA_000226695.1
limnetica
Nannochloropsis 27.64 12.33 12.33 72.30 2011/9/29 GCA_001614235.1
oceanica
Nannochloropsis 28.02 39.28 39.28 77.50 2016/4/8 GCA_001870945.1

oceanicaOZ-1
Nannochloropsis 31.50 39.28 935.20 77.90 2016/11/9 GCA_001614245.1

oceanicastrain IMET1

Nannochloropsis salina 24.36 12.19 12.19 71.00 2016/4/8 GCA_002887195.1
CCMP1776

Ostreococcus 13.20 708.93 708.93 84.20 2007/4/10 GCF_000092065.1
lucimarinus

Ostreococcus tauri 13.03 48.02 717.46 82.90 2014/10/2 GCF_000214015.3
Parachlorella kessleri ~ 59.19 33.74 33.89 78.90 2015/12/19 GCA_001598975.1
Pavlovales 165.41 5.96 252.37 65.30 2016/8/17 https://genome.jgi.doe.(
sp.CCMP2436 ov/portal/Pavlov2436_1

/download/Pavlov2436

_1 AssemblyScaffolds.

fasta.gz
Pelagophyceae 85.82 14.24 186.14 77.80 2016/4/8 https://genome.jgi.doe.¢
sp.CCMP2097 ov/portal/Pelago2097_1

/download/Pelago2097

1_AssemblyScaffolds.f

asta.gz
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Phaeodactylum 27.45 417.21 945.03 8120 2008/12/12 GCA_900005105.1
tricornutum
Picochlorumsp. 13.39 126.22 126.22 90.80 2014/7/28 GCA_000240725.1
SENEWS3
Picochlorumsp. 15.25 621.32 724.71 91.40 2017/12/8 GCA_002818215.1
soloecismus
Porphyra umbilicalis 87.89 168.86 202.02 70.00 2017/7/27 GCA_002049455.2
Porphyridium 19.45 20.53 20.53 87.10 2013/5/16 GCA_000397085.1
purpureum
Prorocentrum minimum 29.35 2.52 2.53 98.60 2016/5/26 GCA_001652855.1
Prototheca cutis 19.97 56.44 1409.61 88.80 2018/6/27 GCA_002897115.1
Prototheca stagnorum  16.90 33.27 1107.25 86.80 2017/11/16 GCA_002794665.1
Prototheca wickerhamii 27.69 7.99 31.15 88.50 2018/6/19 GCA_003255715.1
Pseudenitzschia 55.16 63.53 131.46 71.30 2017/4/25 GCF_000149405.2
multistriata
Raphidocelis 51.16 88.43 341.80 85.50 2018/5/30 GCA_003203535.1
subcapitata
Rhizophora apiculata 232.06 2448.77 5420.13 92.00 2017/9/28 GCA_900174605.1
Saccharina japonica 543.43 36.45 252.01 70.30 2015/4/22 GCF_000350225.1
Scenedesmus obliquus 107.72 104.29 186.62 84.20 2016/11/5 GCA_900108755.1
Scenedesmus 65.35 8.09 8.09 2017/9/20 GCA_002317545.1

quadricauda

Symbiochloris reticulata 58.57 42.27 46.45 85.50 2018/3/22 https://genome.jgi.doe.(
Africa extracted ov/portal/SymretAfl/do
metagenome v1.0 wnload/SymretAfl_Ass

emblyScaffolds.fasta.gz
Symbiochloris reticulata 59.36 47.50 55.09 85.50 2018/3/14 https://genome.jgi.doe.¢
Scotland extracted ov/portal/SymretScl/do

metagenome v1.0
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wnload/SymretScl_Ass

emblyScaffolds.fasta.gz

Symbiochloris reticulata 56.84 30.06 30.73 82.50 2017/10/13 https://genome.jgi.doe.(
Spain extracted ov/portal/SymretSpl/do
metagenome v1.0 wnload/SymretSpl_Ass

emblyScaffolds.fasta.gz

Symbiochloris reticulata 58.32 34.18 37.32 84.20 2017/11/1 https://[genome.jgi.doe.(
Spain reference genome ov/portal/Dicrel/downl
v1.0 oad/Dicrel_AssemblyS

caffolds.fasta.gz

Symbiochloris reticulata 59.35 48.55 56.72 84.80 2018/3/21 https://[genome.jgi.doe.(

Switzerland extracted ov/portal/SymretSwl/d

metagenome v1.0 ownload/SymretSwl_A
ssemblyScHolds.fasta.
gz

Symbiodinium kawagutii 935.07 35.63 380.91 2015/11/6 http://web.malab.cn/sy

mka_new/data/Symbioc

inium_kawagutii.assem

bly.935Mb.fa.gz

Symbiodinium 808.23 18.59 573.51 2017/1/6 GCA_001939145.1
microadriaticum

Symbiodinium minutum 609.48 34.31 125.23 2013/7/17 GCA_000507305.1
Symbiodiniunsp. clade  766.66 18.02 133.47 92.60 2018/6/22 GCA_003297005.1
A Y106

Symbiodiniunsp. clade  703.70 20.31 249.18 93.30 2018/6/22 GCA_003297045.1
C Y103

Tetrabaena socialis 135.78 5.38 145.93 2018/1/18 GCA_002891735.1
Tetradesmus obliquus  107.72 104.29 186.62 84.20 2016/11/5 GCA_900108755.1

Thalassiosira oceanica 92.19 3.64 3.64 63.70 2012/7/25 GCA_000296195.2
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Thalassiosira 32.44 1267.20 1992.43 76.60 2009/1/16 GCA_001742925.1
pseudonana
Trebouxia gelatinosa 61.73 0.96 3512.60 2015/1/16 GCA_000818905.1
Trebouxiasp. TZW2008 69.35 145.71 223.45 90.40 2017/3/31 GCA_002118135.1
uncultured Bathycoccus 5.18 44.02 44.02 2011/10/31 GCA_000259855.1
Volvox carteri 137.68 42.83 1491.50 84.50 2010/7/8 GCF_000143455.1
Yamagishiella unicocca 140.84 543.04 543.04 85.80 2018/4/6 GCA_003117035.1
Zostera marina 203.91 79.96 485.58 73.20 2015/7/22 GCA_001185155.1
Zostera muelleri 632.07 4.90 36.73 78.90 2016/7/3 http://appliedbioinform

atics.com.au/download/
Zmu_v1_scaffolds.fa.ta

r.gz

Marine invertebrate genome

Acanthaster planci 383.86 49.68 1521.12 90.80 2018/1/3 Thecrownof-thorns
starfish genome as a
guide for biocontrol of
this coral reef pest

Acartia tonsa 989.16 3.24 3.61 37.22 2018/1/3 Timing of embryonic
quiescence determines
viability of embryos
from the calanoid
copepod, Acartia tonsa
(Dana)

Acropora digitifera 447.50 10.92 483.56 56.03 2016/1/15 Using theAcropora
digitiferagenome to
understand coral
responses to

environmental change
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Amphimedon 166.70 11.82 120.37 60.43 2010/5/28 The Amphimedon
queenslandica queenslandica genome

and the evolution of

animal complexity

Anemonia viridis 400.60 1.32 2.09 35.79 2018/8/1 GCA_900234385.1
Anopheles melas 224.16 11.31 18.10 96.42 2014/1/17 GCA_000473525.2
Anopheles merus 288.05 48.12 1489.98 97.55 2014/1/17 GCA_000473845.2
Aplysia californica 927.31 9.59 917.54 85.48 2013/5/15 GCA_000002075.2
Apostichopus japonicus 804.62 307.42 487.24 84.66 2017/11/6 Draft genome of the se:

cucumber Apostichopu
japonicus and genetic
polymorphism among

color variants

Apostichopus 873.09 9.59 89.13 84.46 2015/2/27 The sea cucumber
parvimensis genome provides
insights into

morphological

evolution and visceral

regeneratn
Bankia setacea 3.87 176.24 - 3.68 2016/12/28 GCA_001922985.1
Bathymodiolus 1658.19 12.60 343.34 80.88 2017/4/5 Adaptation to deepgea
platifrons chemosynthetic

environments as

revealed by mussel

genomes
Calanus finmarchicus 3.59 0.84 - 0.00 2017/11/1 GCA 002740975.1
Calanus glacialis 3.94 0.86 - 0.00 2017/11/1 Mitochondrial genomes

of the key zooplankton

copepods Arctic
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Calanus glacialis and
North Atlantic Calanus
finmarchicuswith the
longest crustacean non
coding regions

Caligus rogercresseyi  398.15 1.65 - 65.34 2015/5/8 GCA_001005385.1

Calvadosia 209.39 11.65 16.44 48.88 2018/1/27 GCA_900245855.1

cruxmelitensis

Capitella teleta 333.28 21.93 188.40 91.92 2013/1/25 Insights into bilaterian
evolution from three
spiralian genomes

Cassiopea xamachana 393.52 12.96 15.56 47.65 2018/2/26 GCA_900291935.1

Clunio marinus 85.49 154.80 1871.16 88.55 2016/11/28 The genomic basis of
circadian and circalunai

timing adaptations in a

midge
Colubraria reticulata 67.10 0.89 - 62.27 2016/3/9 GCA_900004695.1
Conus tribblei 2160.49 0.85 2.68 25.56 2015/8/4 Structural features of
conopeptidegenes

inferred from partial
sequences of the Conu
tribblei genome

Crassostrea gigas 557.74 31.24 401.69 87.22 2012/9/19 The oyster genome
reveals stress adaptatic
and complexity of shell
formation

Crassostrea virginica 684.74 1971.21 75944.02 86.91 2017/9/1 GCA_002022765.4
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Enteromyxum leei 67.98 1.00 1.00 1.43 2015/12/2 The Multipartite
Mitochondrial Genome

of Enteromyxum leei

Eriocheir sinensis 1549.19 45.09 490.42 31.70 2018/7/24 GCA_003336515.1
Eucidaris tribuloides 2187.26 6.63 39.19 79.14 2015/4/14 GCA_001188425.1
Eurytemora affinis 389.03 67.72 252.28 56.13 2017/12/12 GCA_000591075.2
Exaiptasia pallida 256.13 14.40 442.15 67.89 2015/10/28 The genome of

Aiptasia, a sea anemon
model for coral
symbiosis
Gyrodactylus salaris 67.38 14.67 18.39 46.63 2014/6/27 Comparative genomics
of flatworms
(platyhelminthes)
reveals shared genomic

features of ectoand

endoparastic

neodermata
Haliotis rufescens 1498.70 283.65 1895.87 83.95 2018/7/27 GCA_003343065.1
Hemicentrotus 568.91 9.64 142.56 78.22 2018/3/21 HpBase: A genome
pulcherrimus database of a sea

urchin, Hemicentrotus
pulcherrimus
Hydroides elegans 1026.05 5.98 17.33 72.09 2016/8/11 Dissection of the Initial
Stages oBacteria
Induced Metamorphosit
in a Model Bacterium
Tubeworm Interaction
Intoshia linei 0.03 41603.07 26.27 4.70 2016/5/10 The Genome of

Intoshia linei Affirms
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Orthonectids as Highly

Simplified Spiralians
Kudoa iwatai 31.18 39.53 40.20 9.71 2015/10/22 Genomic insights into

the evolutionary origin

of Myxozoa within

Cnidaria
Lepeophtheirus salmoni: 790.05 9.74 - 67.69 2015/5/8 GCA_000181255.2
Limnoperna fortunei 1673.22 32.20 309.12 60.63 2018/5/16 A hybrid-hierarchical

genome assembly
strategy to sequence th
invasive golden mussel
Limnoperna fortunei

Limulus polyphemus 1828.27 11.44 254.09 79.35 2014/1/3 The Draft Genome and
Transcriptome of the
Atlantic Horseshoe
Crab, Limulus
polyphemus.

Lingula anatina 406.31 56.06 460.09 88.65 2018/1/26 The Lingula genome
provides insights into
brachiopod evolution
and the origin of
phosphate
biomineralization

Lottia gigantea 359.51 96.03 1870.06 88.14 2012/12/20 Insights into bilaterian
evolution from three
spiralian genomes

Lytechinus variegatus ~ 1061.20 9.66 46.35 72.09 2015/3/11 Genomes of
Strongylocentrotus

franciscanus and
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Lytechinus variegatus:
are there any genomic
explanations for the twc
order of magnitue
difference in the
lifespan of sea urchins?

Macrostomum lignano  764.41 215.28 246.20 82.52 2017/8/24 Efficient transgenesis
and annotated genome
sequence of the
regenerative flatworm
model Macrostomum
lignano

Mizuhopecten yessoens 987.59 65.01 803.63 84.97 2017/6/12 Scallop genome
provides insights into
evolution of bilaterian
karyotype and
development

Mnemiopsis leidyi 155.87 11.91 187.31 57.67 2011/9/19 The genome of the
ctenophore Mnemiopsis
leidyi and its
implications for cell
type evolution

Modiolus philippinarum 2629.56 18.39 100.16 73.52 2017/4/5 Adaptation to deepgea
chemosynthetic
environments as
revealed by mussel
genomes

Mytilus galloprovincialis 1500.15 2.63 2.93 9.10 2017/3/16 A First Insight into the

Genome of the Filter
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Feeder Mussel Mytilus
galloprovincialis
Nematostella vectensis 356.61 19.84 472.59 78.94 2007/8/22 The diversity of Ctype
lectins in the genome o
a basal metazoan,
Nematostella vectensis
Notospermus 858.60 22.60 239.24 88.24 2017/10/23 Nemertean and
geniculatus phoronid genomes
reveal lophotrochozoan
evolution and the origin
of bilaterian heads.
Octopus bimaculoides  2338.19 5.53 475.18 77.91 2015/8/18 The octopus genome
and the evolution of
cephalopod neural and

morphological novelties

Oithona nana 1828.27 11.44 254.09 76.38 2017/2/117 GCA_900157175.1
Ophionereidasciata 1184.53 0.20 0.48 4.60 2017/2/27 GCA_900067615.1
Ophiothrix spiculata 2764.32 6.47 72.78 81.19 2015/2/3 GCA_000969725.1
Orbicella faveolata 485.55 12.47 1162.45 70.86 2017/3/20 GCA_002042975.1
Parhyale hawaiensis 85.01 38.62 400.61 74.74 2018/6/22 The genome of the

crustacean Parhyale
hawaiensis, a model for
animal development,
regeneration, immunity
and lignocellulose
digestion

Patiria miniata 811.03 9.47 52.61 90.18 2012/8/13 GCA_000285935.1

Patiriella regularis 949.33 0.22 0.56 1.74 2017/2/10 GCA_900067625.1
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Penaeus japonicus 2752.56 10.44 20228.73 18.81 2017/9/12 Genomic resources anc
comparative analyses ¢
two economical penaeit
shrimp species,
Marsupenaeus
japonicus and Penaeus
monodon

Penaeus monodon 1660.27 0.70 0.91 18.81 2017/9/12 The genome and
occlusion bodies of
marine Penaeus
monodon nudivirus
(PmNV, also known as
MBV and PemoNPV)
suggest that it should b
assigned to a new
nudivirus genus that is
distinct from the
terrestrial nudiviruses

Phoronis australis 498.44 68.15 655.06 91.00 2017/10/23 GCA_002633005.1

Pinctada martensii 990.98 21.52 59032.46 75.05 2017/7/120 The pearl oyster
Pinctada fucata
martensii genome and
multi-omic analyses
provide insights into
biomineralization.

Platynothrus peltifer 100.53 1.24 1.57 32.82 2015/5/6 GCA_000988905.1

Pleurobrachia bachei 156.12 6.13 20.63 60.22 2014/5/21 The ctenophore genom

and the evolutionary
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Porites rus
Priapulus caudatus

Ptychodera flava

Renilla reniformis
Saccoglossus

kowalevskii

Sphaeromyxa zaharoni

Strigamia maritima
Strongylocentrotus

purpuratus

Stylophora pistillata

470.01

511.74

1228.69

131.55

775.84

173.59

176.21

990.92

400.12

5.32

10.62

13.43

1.74

10.07

4.47

24.75

16.79

20.60

137.19

209.73

196.30

1.84

245.82

4.47

139.45

419.55

457.45

52.04

80.16

76.38

21.68

75.46

4.81

89.47

83.23

73.21

2018/5/28

2015/11/19

2015/12/1

2017/4/20

2009/9/9

2015/12/2

2011/12/22

2015/3/10

2017/10/17

origins of neural
systems
GCA_900290455.1
GCA_000485595.2
Hemichordate genomes
and deuterostome
origins
GCA_900177555.1
Hemichordate genomes
and deuterostome
origins

Genomic insights into
the evolutionary origin
of Myxozoa within
Cnidaria
GCA_000239455.1
The Genome of the Sex
Urchin
Strongylocentrotus
purpuratus
Comparative analysis o
the genomes of
Stylophora pistillata
and Acropora digitifera
provides evidence for
extensive differences
between species of

corals

reprints201812.0156.v1
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Trichoplax adhaerens  105.63 204.19 5978.66 69.12 2008/6/17 The Trichoplax genome

and thenature of

placozoans
Fish genomes
Acanthochaenus - - - - - PRJEB12469
luetkenii
Acanthochromis 992 8 334 95.7 - GCA_002109545.1
polyacanthus
Acanthopagrus 688 17.2 7600 - 2018/2 Draft genome of the
schlegelii protandrous Chinese
black
porgyAcanthopagrus
schlegelii
Ageneiosus marmoratus - - - - - PRJINA427361
Amphilophus citrinellus 845 19 1216 97.1 - GCA_000751415.1
Amphiprion ocellaris 816 323 401 97.3 2018/1 Finding Nemo: hybrid
assembly with Oxford
Nanopore and lllumina
reads greatly improves
the clownfish
(Amphiprion ocellari}
genome assembly
Amphiprion percula - - - - - PRJINA436093
Anabas testudineus - - - - - PRJEB25768
Anguilla anguilla 1019 1.8 59.7 67.9 2017/8 GCA_000695075.1
Anguilla japonica 1151 6 472 87.6 - GCA_002723815.1
Anguilla rostrata 1413 6.3 86.6 86.7 - GCA_001606085.1
Anoplopoma fimbria 699 4.9 5.1 53.5 - GCA_000499045.1

Antennarius striatus - - - - - PRJEB12469
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Arapaima gigas - - - - - PRJEB22808
Arctogadus glacialis - - - - - PRJEB12469
Astatotilapia calliptera 883 12523 4534 97.3 - GCA_900246225.1
Astyanax mexicanus - - - - - PRJINA237016
Austrofundulus limnaeus - - - - - PRJINA294420
Bathygadus - - - - - PRJEB12469

melanobranchus

Benthosema glaciale - - - - - PRJEB12469
Beryx splendens - - - - - PRJEB12469
Betta splendens 465.24 9.01 949.03 - 2018/7 Chromosomedevel

reference genome of th
Siamese fighting fish
Betta splendens
model species for the
study of aggression.
Boleophthalmus 956 20 2376 94 - Mudskipper genomes
pectinirostris provide insights into the
terrestrial adaptation of

amphibious fishes

Boreogadus saida - - - - - PRJEB12469
Borostomias antarcticus - - - - - PRJEB12469
Bregmaceros cantori - - - - - PRJEB12469
Brosme brosme - - - - - PRJEB12469
Brotula barbata - - - - - PRJEB12469
Callorhinchus milii 937 46.6 4500 - 2014/1 Elephant shark genome

provides uniquein
sights into gnathostome
evolution

Carapus acus - - - - - PRJEB12469
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Carassius auratus - - - - - PRJINA487739
Chaenocephalus - - - - - PRJEB12469
aceratus
Channa argus 615.3 81.4 4500 - 2017/3 Draft genome of the

Northern snakehead,

Channa argus

Chatrabus melanurus - - - - - PRJEB12469
Chromis chromis - - - - - PRJEB12469
Clupea harengus 808 22 1861 96.2 2016/3 The genetic basis for

ecological adaptation of
the Atlantic herring

revealed by genome

sequencing
Coryphaenoides 829 12.8 159 82.8 2018/3 Genomics of habitat
rupestris choice and adaptive

evolution in a deegea

fish
Cottus rhenanus 563 - - 55.3 - GCA_001455555.1
Ctenopharyngodon 1070 40.8 6457 - 2015/5 Thedraft genome of the
idellus grass carp
(Ctenopharyngodon

idellus) provides
insights into its
evolution adaption
Cynoglossus semilaevis 470 27 20010.6 97.1 2014/2 Whole-genome
sequence of a flatfish
provides insights into
ZW sex chromosome

evolution and
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adaptation to a benthic

lifestyle
Cyprinodon nevadensis - - - - - PRJINA254053
Cyprinodon variegatus - - - - - PRJINA308224
Cyprinus carpio 1713 59 7828 83.4 2014/9 Genome sequence and

genetic diversity of the

common carpCyprinus

carpio
Cyttopsis rosea - - - - - PRJEB12469
Danio rerio 1679 854 52186 95.9 2013/4 The zebrafish reference

genome sequence and
its relationship to the

human genome

Danionella dracula - - - - - PRJEB27320
Dicentrarchus labrax 676 53 26439 95.4 - GCA_000689215.1
Eptatretus burgeri - - - - - PRJEB21290

Esox lucius 904 68 32939 97 - GCA_000721915.3
Fundulus heteroclitus - - - - - PRJINA286680
Gadiculusargenteus - - - - - PRJEB12469

Gadus chalcogrammus - - - - - PRJEB12469

Gadus morhua 650 2.8 688 - 2011/8 The genome sequence

of Atlantic cod reveals

a unigue immune

system
Gambusia affinis - - - - - PRJNA386810
Gasterosteus aculeatus 463 83.2 1080 93 2012/4 The genomic basis of

adaptive evolution in

threespine sticklebacks
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Glyptosternon

maculatum

Guentherus altivela
Haplochromis burtoni
Helostoma temminkii

Hippocampus comes

Hippocampus erectus

Holocentrus rufus
Hucho hucho
Ictalurus punctatus

Ictalurus punctatus

Kryptolebias
marmoratus
Labeotropheus
fuelleborni

Labrus bergylta

662.34

831

494

494

784

680

805

993.67

21.9

39.5

138

77.2

43

704

20900

1194

2034

4145

27425

2229

795

- 2018/8
97.1 -

95.1 2017/4
- 2017/6
96.3 -

- 2011/12
96.6 -

95.9 2018/3

Draft genome of
Glyptosternon
maculatuman endemic
fish from Tibet Plateau
PRJEB12469
GCA_000239415.1
PRJEB12469

The seahorse genome
and the evolution of its
specialized morphology
Draft genome of the
lined seahorse,
Hippocampus erectus
PRJEB12469
PRJINA475010
GCA_001660625.1
The channel catfish
genome sequence
provides insights into
the evolution of scale
formation in teleosts

GCA_001663955.1

PRJINA29479

Loss of stomach, loss o
appetite? Sequencing ¢
the ballan wrasse

(Labrus bergylta

reprints201812.0156.v1
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genome and intestinal

transcriptomic profiling
illuminate the evolution
of loss of stomach

function in fish

Laemonema laureysi - - - - - PRJEB12469
Lamprisguttatus - - - - - PRJEB12469
Lamprogrammus exutus - - - - - PRJEB12469
Larimichthys crocea 678 68 1034 96.4 2015/4 Genome Sequencing of

the Perciform Fish
Larimichthys crocea
Provides Insights into
Molecular and Genetic
Mechanisms of Stress
Adaptation
Larimichthys crocea 728 25.717 495.7 96.9 2014/11 The draft genome of the
large yellow croaker
reveals weldeveloped
innate immunity
Lateolabrax maculatus 668 31 1040 - 2018/9 Chromosomdevel
genome assembly of th
spotted sea bass,
Lateolabrax maculatus
Lates calcarifer 605 1921.8 1921.8 97.3 - GCA_900066035.1
Latimeria chalumnae 2860 12.7 924 87.4 2013/4 The African coelacanth
genome provides
insights intotetrapod

evolution
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Lepisosteus oculatus 945 68.3 50348 94.3 2016/3 The spotted gar genom
illuminates vertebrate
evolution and facilitates

humarieleost

comparisons
Lesueurigobius sanzi - - - - - PRJEB12469
Lethenteron - - - - - PRJINA237018
camtschaticum
Leuciscus waleckii 725 374 21959 70.1 - GCA_900092035.1
Leucoraja erinacea - - - - - PRJINA60893
Lota lota - - - - - PRJEB12469
Maccullochella peelii 633 52.687 110 93.6 2017/8 De novo genome
assembly and
annotation of
$XvVwuDOLDTV
freshwater fish, the
Murray cod
(Maccullochella peel),
from Illumina and
Nanopore sequencing
read
Macrourus berglax - - - - - PRJEB12469
Malacocephalus - - - - - PRJEB12469
occidentalis
Mastacembelus armatus - - - - - PRJEB25769
Maylandia zebra - - - - - PRJINA60369
Mchenga conophoros - - - - - PRJINA29477
Megalobrama 111 49 839 - 2017/7 The draft genome of

amblycephala blunt snout bream
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Melanochromis auratus

Melanogrammus
aeglefinus

Melanonus zugmayeri
Merlangius merlangus
Merluccius capensis
Merluccius merluccius
Merluccius polli
Micropterus floridanus
Miichthys miiuy

Mola mola

Molva molva
Monocentris japonicus
Monopterus albus

Monopterus albus

Mora moro

Morone saxatilis

652

1001

619

639

684

585

77

11

73

23

22.239

17

209

11

1145

8767

2106

29

92.3

71.9

91.2

96.7

96.5

79.3

2016/9

2018/4

(Megalobrama

amblycephalareveals

the development of

intermuscular bone and

adaptation to

herbivorous diet

PRJINA29481

GCA_900291075.1

PRJEB12469

PRJEB12469

PRJEB12469

PRJEB12469

PRJEB12469

GCA_002592385.1

GCA_001593715.1

The genome athe

largest bony fish, ocear

sunfish Mola molg,

provides insights into

its fast grow rate

PRJEB12469

PRJEB12469

PRJNA380265

Chromosomescale

assembly of the

Monopteruggenome

PRJEB12469

GCA_001663605.1
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Muraenolepis

marmoratus

Myoxocephalus scorpius -

Myripristis jacobus
Neolamprologus
brichardi

Neoniphon sammara

Nothobranchius furzeri

847

1242

Nothobranchius kuhntae -

Notothenia coriiceps

Oncorhynchus kisutch

Oncorhynchus mykiss

Oncorhynchus

tshawytscha

637

2369

2179

2425

13 4430
15 57367
115 218
43.7 50431
13.8 71056
85 47556

92.7 -

93.5 2015/12
70.7 2014/11
91.2 -

90.2 2014/4
85.5 -

PRJEB12469

PRJEB12469
PRJEB12469

GCA_000239395.1

PRJEB12469

Insights into Sex
Chromosome Evolution
and Aging from the
Genome of &hort
Lived Fish
PRJINA33401

The genome sequence
of the Antarctic
bullhead notothen
reveals evolutionary
adaptations to a cold
environment
GCA_002021735.1
The rainbow trout
genome provides novel
insights into evolution
after wholegenome
duplication in
vertebrates

GCA_002872995.1

reprints201812.0156.v1
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Oreochromis niloticus 1010 3090 37007 98.1 2017/5 A high-quality
assembly of the Nile
Tilapia (Oreochromis
niloticus) genome
reveals the structure of
two sex determination
regions

Oryzias latipes 744 3516 32853 95.5 1905/7/9 Centromere evolution
and CpG methylation

during vertebrate

speciation
Oryzias melastigma 779 28 23737 97.3 - GCA_002922805.1
Osmerus eperlanus - - - - - PRJEB12469
Pagrus major - - - - - PRJDB5593
Pampus argenteus 550 0.499 1.58 - 1905/7/7 Draft genome sequence

of the silver pomfret

fish, Pampus argenteus

Parablennius - - - - - PRJEB12469
parvicornis

Parachaenichthys 795 6.145 178.362 - 1905/7/9 Draft genome of the
charcoti Antarctic dragonfish,

Parachaenichthys
charcoti
Paralichthys olivaceus 546 30.5 23206 97.5 1905/7/8 The genome and
transcriptome of
Japanese flounder
provide insights into

flatfish asymmetry
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Paramormyrops 799 32 1731 96.6 2017/12 The Genome and Adult
kingsleyae Somatic Transcriptome

of theMormyrid
Electric Fish
Paramormyrops
kingsleyae
Parasudis - - - - - PRJEB12469
fraserbrunneri
Perca fluviatilis - - - - - PRJINA450919
Percopsis transmontana - - - - - PRJEB12469
Periophthalmodon 679 16 39 83.3 - Mudskipper genomes
schlosseri provide insights into the

terrestrial adaptation of
amphibious fishes
Periophthalmus 701 28 296 93.9 - Mudskipper genomes
magnuspinnatus provide insights into the
terrestrial adaptation of
amphibious fishes
Petromyzon marinus 1130 170 12000 - 2018/2 The sea lamprey
germline genome
provides insights into
programmed genome
rearrangement and

vertebrate evolution

Phycis blennoides - - - - - PRJEB12469

Phycis phycis - - - - - PRJEB12469
Pimephales promelas 1219 3.8 60 77.1 - GCA_000700965.1
Poecilia formosa 714 57 1570 - 2018/2 Clonal polymorphism

and high heterozygosity
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Poecilia latipinna
Poecilia mexicana
Poecilia reticulata
Pollachius virens
Polymixia japonica
Protosalanx

hyalocranius

Pseudochromis fuscus
Pseudopleuronectes
yokohamae
Pundamilia nyererei
Pygocentrus nattereri
Regalecus glesne
Rhamphochromis esox

Rhincodon typus

Rondeletia loricata

Salmo salar

536

830

2931

3412

17.2

22

144

35.8

1163

2525

144

63420

96.9

78.5

92.4

2017/2

201717

2016/4

in the celibate genome

of the Amazon molly

PRJINA305623

PRJINA305619

GCA_000633615.2

PRJEB12469

PRJEB12469

Whole genome

sequencing of Chinese

clearhead icefish,

Protosalanx

hyalocranius

PRJEB12469

PRJDB3259

GCA_000239375.1

PRJINA331139

PRJEB12469

PRJINA29485

Draft sequencing and

assembly of the genom

Rl WKH ZRUOG

fish, the whale shark:

Rhincodon typus

Smith 1828

PRJEB12469

The Atlantic salmon

genome provides
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insights into
rediploidization
Salvelinus alpinus 2169 44 36001 88.1 - GCA_002910315.2
Scartelaos histophorus 695 8 15 76.3 - Mudskipper genomes
provide insights into the
terrestrial adaptation of
amphibioudishes
Scleropages formosus 777 62.8 5970 95.9 2016/4 The Asian arowana
(Scleropages formosus
genome provides new
insights into the
evolution of an early

lineage of teleosts

Scophthalmus maximus - - - - - PRJEB11743
Sebastes aleutianus - - - - - PRJINA229179
Sebastes minor - - - - - PRJINA236304
Sebastes nigrocinctus 746 12 116 80.6 - GCA_001910765.2
Sebastes norvegicus - - - - - PRJEB12469
Sebastes rubrivinctus 756 13 30 81.1 - GCA 000475215.1
Sebastes steindachneri - - - - - PRJINA236323
Selene dorsalis - - - - - PRJEB12469
Seriola dumerili 677 183 5812 98.5 - GCA_002260705.1
Seriola lalandi - - - - - PRJINA314866
Seriola lalandi dorsalis 732 51 1269 97.6 - GCA_002814215.1
Seriola quinqueradiata 639 872 5610 96.9 2018/7 GCA_002217815.1
Seriola rivoliana 40.76 740 9509 97.1 - GCA_002994505.1
Simochromis diagramm: - - - - - PRJEB26682
Sinocyclocheilus 1632 17 1284 97.2 2016/1 The Sinocyclocheilus

anshuiensis cavefish genome
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provides insights into

caveadaptation

Sinocyclocheilus 1750 29 1156 94.9 - GCA_001515645.1

grahami

Sinocyclocheilus 1655 18 945 96.8 - GCA_001515625.1

rhinocerous

Sparus aurata - - - - - PRJINA416845

Spondyliosoma - - - - - PRJEB12469

cantharus

Squalius pyrenaicus - - - - - PRJEB9465

Stegastes partitus - - - - - PRJINA251741

Stylephorus chordatus - - - - - PRJEB12469

Symphodus melops 614 461 461 93.8 - GCA_002819105.1

Syngnathus scovelli 307 32.24 640.41 - 2016/12 The genome of the Gulf
pipefish enables
understanding of
evolutionary
innovations

Takifugu flavidus 378 1 315 78.7 - GCA_000400755.1

Takifugu rubripes 391 49 11516 95.8 2002/12 WholeGenome
Shotgun Assembly and
Analysis of the Genome
of Fugu rubripes

Tetraodon nigroviridis 342 28 734 87.2 2004/1 Genome duplication in

the teleost fish
Tetraodon nigroviridis
reveals the early
vertebrate proto

karyotype
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Thunnus albacares - - - - - PRJEB12469
Thunnus orientalis 800 7.5 136 - 2013/6 Evolutionary changes

of multiple visual
pigment genes in the
complete genome of

Pacific bluefin tuna

Thunnus thynnus - - - - - PRJINA432036
Trachinotus ovatus - - - - - PRJEB22654
Trachyrincus murrayi - - - - - PRJEB12469
Trachyrincus scabrus - - - - - PRJEB12469
Trisopterus minutus - - - - - PRJEB12469
Typhlichthys - - - - - PRJEB12469
subterraneus

Xiphophoruscouchianus - - - - - PRJINA290781
Xiphophorus hellerii - - - - - PRJINA290782
Xiphophorus maculatus 704 22 1110 - 2013/3 The genome of the

platyfish, Xiphophorus
maculatusprovides
insights into
evolutionary adaptation

and several complex

traits
Zeus faber - - - - - PRJEB12469
Marine tetrapods
Anas platyrhynchos 1136.42 88.03 74988.51 93.8 2017/11 GCA_002743455.1
Anser brachyrhynchus  1116.99 97.46 4974.39 95.0 2018/03 First de novo whole

genome sequencing an
assembly of thpink-

footed goose
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Aptenodytes forsteri 1254.34 31.73 5071.6 96.7 2014/12 Comparative genomics
reveals insights into
avian genome evolutior
and adaptation

Arctocephalus gazella 2313 198.98 6207.32 88.4 2016/01 A draft fur seal genome
providesinsights into
factors affecting SNP
validation and how to
mitigate them

Balaena mysticetus 2310 34.8 877 74.2 2015/01 Insights into the
evolution of longevity
from the bowhead
whale genome

Balaenoptera 2431.69 12.84 22.57 90.7 2013/11 Minke whale genome

acutorostrata andmarineadaptation
in cetaceans

Balaenoptera 2234.64 1.74 20.08 48.8 2015/02 Marineadaptation and

bonaerensis the evolution of smell
and taste in whales

Callorhinus ursinus 2706.87 133.02 31506.8 84.4 2018/06 GCF_003265705.1

Charadrius vociferus 1219.85 39.27 3657.05 96.3 2014/12 Comparative genomics
reveals insights into
avian genome evolutior
and adaptation

Chelonia mydas 2208.4104 29.24 3864.108 97.1 2013/04 The draft genomes of
soft-shell turtle and
green sea turtle yield
insights into the

development and
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evolution of the turtle
specific body plan

Crocodylus porosus 2049.5363 34.073 84437.66 96.8 2014/12 Three crocodilian
genomes reveal
ancestrapatterns of
evolution among
archosaurs

Delphinapterus leucas 2358.51 159.14 1959 89.5 2017/12 The Genome of the
Beluga Whale
(Delphinapterus leucas;

Egretta garzetta 1206.5 29.02 3067.16 95.5 2014/12 Comparative genomics
reveals insights into
avian genome evolutior
and adaptation

Enhydra lutris kenyoni  2455.28 24453 38751.46 92.9 2017/12 The Genome of the
Northern Sea Otter
(Enhydra lutris
kenyoni)

Eschrichtius robustus 2886.22 2.66 10.67 82.8 2017/12 De novo assembling
and primaryanalysis of
genome and
transcriptome of gray
whaleEschrichtius
robustus

Fulmarus glacialis 1141.4 25.93 47.21 85.5 2014/12 Comparative genomics
reveals insights into
avian genome evolutior

and adaptation
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Gavia stellata 1129.69
Haliaeetus albicilla 1133.55
Haliaeetus 1178.41
leucocephalus

Leptonychotes weddellii 3156.89

Limosa lapponica 1034.77
Lipotes vexillifer 2429.21
Neomonachus 2400.93
schauinslandi

Neophocaena 2295

asiaeorientalis

24.32

25.14

105.49

23.66

21.26

30.01

112.7

26.73

45.52

57.31

9145.5

904.03

283.01

2270

2951.86

6334.54

82.6

85.7

98.4

67.6

60.6

82.1

83.9

93.7

2014/12

2014/12

2014/08

2013/03

2017/12

2013/10

2017/04

2018/04

Comparative genomics
reveals insights into
avian genome evolutior
and adaptation
Comparative genomics
reveals insights into
avian genome evolutior
and adaptation

GCF_000737465.1

GCF_000349705.1
GCA_002844005.1
Baiji genomes reveal
low genetic variability
and new insights into
secondarynarine
adaptations
Improvedde
novoGenome
Assembly: Linked
Read Sequencing
Combined with Optical
Mapping Produce a
High Quality
Mammalian Genome at
Relatively Low Cost
Population genomics of
finless porpoises real

an incipient cetacean
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species adapted to
freshwater
Odobenus rosmarus 2400.15 89.95 2616.78 83.9 2015/01 Convergent evolution
of the genomes of
marine mammals
Orcinus orca 2373 70.3 12735.09 94.8 2015/01 Convergent evolution
of the genomes of
marine mammals
Pelecanus crispus 1160.92 21.68 43.36 84.1 2014/12 Comparative genomics
reveals insights into
avian genome evolutior
and adaptation
Phaethon lepturus 1152.96 22.94 47.9 87.6 2014/12 Comparative genomics
reveals insights into
aviangenome evolution
and adaptation
Phalacrocorax auritus ~ 1246.05 97.55 1990.98 98.0 2017/06 A genetic signature of
the evolution of loss of

flight in the Galapagos

cormorant
Phalacrocorax 1346.19 35.2 86.91 88.1 2017/06 A geneticsignature of
brasilianus the evolution of loss of

flight in the Galapagos
cormorant
Phalacrocorax carbo 1138.97 17.34 48.43 82.8 2014/12 Comparative genomics
reveals insights into
avian genome evolutior

and adaptation
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Phalacrocorax harrisi 1202.99 100.24 4648.44 98.5 2017/06 A genetic signature of
the evolution of loss of
flight in the Galapagos
cormorant

Phalacrocorax pelagicus 1210.66 67.73 1719.9 97.5 2017/06 A genetic signature of
the evolution of loss of

flight in the Galapagos

cormorant
Philomachus pugnax 1229.09 109.24 10060.04 98.6 2015/11 GCA_001431845.1
Phocoena phocoena 2441 2.77 28296.39 91.3 2018/07 High-quality whole

genome sequence of ai
abundant Holarctic
odontocete, the harbou

porpoise (Phocoena

phocoena)
Physeter macrocephalus 2469.59 43.83 122.18 94.1 2018/07 GCA_900411695.1
Podiceps cristatus 1134.92 17.41 30.08 69.6 2014/12 Comparative genomics

reveals insights into
avian genome evolutior
and adaptation
Pygoscelis adeliae 1216.61 22.19 5118.89 94.7 2014/12 Comparative genomics
reveals insights into
avian genome evolutior

and adaptation

Pygoscelis antarcticus  1209.83 22.34 5226.39 94.3 2018/06 GCA_003264595.1
Pygoscelis papua 1209.81 22.34 5226.25 94.6 2018/06 GCA_003264615.1
Spheniscus humboldti  1209.85 22.34 5226.26 94.1 2018/06 GCA_003264545.1
Spheniscus magellanicu 1209.85 22.34 5226.29 94.5 2018/06 GCA_003264715.1

Spheniscus mendiculus 1209.85 22.34 5226.23 94.2 2018/06 GCA_003264655.1
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Trichechus manatus 3104 37.75 14442.68 93.6 2015/01 Convergent evolution
latirostris of the genomes of

marine mammals

Tursiops aduncus 2504 214.09 1254.76 87.3 2018/08 Population genomic
analysis reveals
contrasting
demographic changes
of two closely related
dolphin species in the
last glacial

Tursiops truncatus 2386 30.68 26997.44 93.5 2018/07 New de novo assembly
of the Atlantic
bottlenose dolphin
(Turdops truncatus)
improves genome
completeness and
provides haplotype
phasing

Uria lomvia 1179.35 24.89 15847.59 93.0 2018/01 Assembly and RNA
free annotation of
highly heterozygous
genomes: The case of
the thickbilled murre
(Uria lomvia)

Ursusmaritimus 2301.38 46.51 15940.66 82.9 2012/06 Polar and brown bear
genomes reveal ancien
admixture and
demographic footprints

of past climate change

IRWHWH OIPAMWUWRRUJDQLVPV JHQRPH DQG PLFURRQRDGQG LVRWP RPAHWDI R B3
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VLIKWWSY SDQ JHQRPLFVLIHQRME GUHNLY WHUHWWHG LQ WKLAFBDQW S
2UJDQL]ILQJ &RPPEWMNWHAHHQRPRFMPQOQWKGIRPRGH WKH VSHFLHV PD\ QRW
EXW WKH\ DUH LPSRUWDQW DTXDWLF VSHFLHYV , | D FVSWHRHHW WKHDY/  E

JHQRPH DVVHPEO\ LQ WKLY WDEOH



