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» Ohta, Kuwayama, Hirose, Shimizu, and Ohishi. 2016. Experimental determination of the electrical
resistivity of iron at Earth's core conditions. Nature 534:95-98.

» Hirose, Morard, Sinmyo, Umemoto, Hernlund, Helffrich, and Labrosse. 2017. Crystallization of silicon
dioxide and compositional evolution of the Earth's core. Nature 543:99-102.

[RERRMARICHITDIINALSA K]

BERMAFRICENTHENIGERETILESNTESIZONKREE 1 ~10 FOD [HRE] OBFET
HdDM. IRT)L] EMENDARES 1 ~100 T FORKDEENFUWETILE L TRIESNZ. &
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iEER) CTOHFIERERRDOBIGEMN DD EZ2FKR Uz (Ida & Guillot, 2016).
> Ida, Guillot, and Morbidelli. 2016. The radial dependence of pebble accretion rates: A
source of diversity in planetary systems. I. Analytical formulation. Astronomy &
Astrophysics 591:A72.
> Ida and Guillot. 2016. Formation of dust-rich planetesimals from sublimated pebbles
inside of the snow line. Astronomy & Astrophysics 596:L3.
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MEBEDMACFIFE (CLD. KRB TIEIMERAMADIFEEMFD R (S-MIF) MieCD. ULHUER
BAMADBIDA N Z X AFFEERBAEIN TR EBFFERAFRENEKNDF— AL, ERZFOBE
7T, MERDORERMADIFEEMEFEDRZEIRIT D E(CHKIIUIZ (Endo fit. 2016). RERDE
BRCIEZBEMEONEZIFRICEKEL. LBFSNETHR CTIRIBULEETHNBIBERARDEST
ILWEEULKERD TV z. COMTRTIE. KDFHRTEEMEL N)ILZAVTLDEEBNLRHERRE
BMADIFEEMFDBIDET L EIRRL. FIHBERDOAXSOBIR(CEH TS,

» Endo, Ueno, Aoyama, and Danielache. 2016. Sulfur isotope fractionation by broadband UV radiation
to optically thin SO2 under reducing atmosphere. Earth and Planetary Science Letters 453:9-22.
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CD¥ERTIE, Giovannelli iizSE (EON - U X B FSA ) SHWMEMOEFREEEREE
YA - thEkEOIE(\b 'S > ) O BEEN SHBESLER(CARIMRLZ IR AT —)L THEER L TUL\D  (Jelen i,
2016) . CDFEEHIIHLRIBRRDIAFTT — B & C ([CHIZDMENIR R EIRRI 26D TH D, ELSI
REDEIKRE L ESEDFZRIBDTH D, RITOREERFRDT—YELUTIE, ERIRILF—X
FAETDRBEOHEBER. 72 )\ OBDARFLEDE. REOMBRZETIREDZEL ETDERAD
SERENBITENS.

» Jelen, Giovannelli, and Falkowski. 2016. The Role of Microbial Electron Transfer in the Coevolution
of the Biosphere and Geosphere. Annual Review of Microbiology 70:45-62.
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[FARI\ASA b1 : EEIRIVF—SRFTAOEEDBEEHIA DX A]

ELSI DB HARE THDIBHRE HEHUIEHR\DF— AIFIIEME Rhodobacter capsulatus h*S#r
MRS E I SHIEIRF [SqrR] ZFER U T, SqrR MEUEMICIEE T RIA DX LZHRIA LT, K
SRRODIZHICKEEFHSHRE U TRV DHMHER CEN DS < E(FRRD,. COMEIEIRILF—IR
BEZADCENTE ErDV\(EHEREIZFIA) . RIRCIHU TRLDIBFHEEKZRAND, TDEH
(CIFRRICERED X OMEN LFKEFET /N TBDOEKZHIHT DIHNEND D, RO
IBRBDE. SR IR D F(CHEE LU TAEHRDEBEBAAREZIIH T 5. COXS(CLT,. COMENH
B AL RZEE L TLWD T ENHIBALTZ, DFED. SqrR (FEENZVRIZ(ICH T DR DIERE
DHERF (CHERE T D FBRUKIEMFL TIFARMLKTRC AT > H A2 TR)LF—IRHE T DMENNELL T
B, FBERVKIELFLENEMREDGZE UT, IBFFEHSNTND . AAKRHER(SEERDOHIEBEL &
HIHHIDBIZ(C DWW CHIZIR RN EIRTR T 2 EDTH D,

» Shimizu et al. 2017. Sulfide-responsive transcriptional repressor SqrR functions as a master
regulator of sulfide-dependent photosynthesis. Proc. Natl. Acad. Sci. USA 114:2355-2360.

[FARI\A 541 b 2 : EFALBERBOEBRANDAS S ) ANFITO—F,. EUTHEBSKEENSES
NBIMRRIBICOVTOFLMD]

BRI (AR ZEED . K ZzF/FL, BOERREZBL TS, UL, COEkS 1 FEH LD
BRI UTENMEZEBRICER D > THE ST MEKGEERDRAID 20 EFDREIDOMERS 1 F-E D58 S oK IF
B(ERBATHD. Kirschvink FERATRES . FHFIT DL <OHEOALFEEEZHF> Tzl &
ZBASMC U (Linf, 2017). B4R IR ZEHO T CHRZAVNVREEZ D < DT2HDIERN
BRZE L, MESK(ICRIGT DD, FDITNSWIZ/IKADLD(C)RLS , BERERTFHFEITCLD T,
COBGHRRIE(EIREF T DEEA LD/ OF U 7OHIBHELICENT—EDHDEICKID 30 BFEHU
ERICHIRUIZS ERMD D e COXDIMHHERNEZTEVDZHC. 6 uT FRTED 10%UTF) LD
WiZHETHD. COREDHIE IBETHRRCRDONDMI[ZHUIBENSB/ESNDIEDELT
GZERRESTHD. EUMEKI T (CL > THHESNIEHSMIBENDEIERONTUE L5, 2D
K OIRBEROSFEBE (L AHAF . BIEHESHERUITIESS. MHEOMIEENREFRTTHOLEER
ZiEHD . 1BE 30 BEOCEMEN RIIEISZKD T Loz EEZX 5N D,

» Lin et al. 2017. Origin of microbial biomineralization and magnetotaxis during the Archean. Proc.
Natl. Acad. Sci. USA 114:2171-2176.

[FARI\A 51 b 3 : HERDRRANIE(L]

HIBRDTEBY > BILDFARL EEE U <IREESNTULVRW, FFCBIFDETIVIERIREIL ./ TA %L
KAFEEOTEIY > NLOEADREMRICESIERTDINZIRIEL T/ oz, ZIRTTDEETE
EX > NLADOHHECERE TS bS5 R hORGRRIMRETC KD ELSI OFERFTES(F. BT 13
[CEALREREDIOVIN 46 BEICED T MLERN\I—Z#IFUDIDEZRKR U
(Ballmer fit, 2017), Z @ BEAMS (bridgmanite-enriched ancient mantle structures) 1R&% (& TS0
Y2 MUEEEIY > MLEDEZBET A ROEFENEMNICE <. Bt RICEALTVER
DFEEFOIEEMEOEBNREDY > MLMRZFEIL CTOD EIRIET D, CORMRE, HEF i
BAEZDODBOEREEROBIPICENDEDTHD. Z<DARBE(CEDT. MR MUICKEDE
ENEFLUTCVWDCEEREFOHRTH TN, ZBIET A RICEALHBIRERE., —BbT 1 FN
BUlZ. KDENPITVEEENGEDRIDEDRIN OTZREREILEEZINE, COMZHAMITDZ
ENTEDIEBD,

KIEDRERIFY > MLOBACFIEL CHERES X D, HIX(E. KE-EFEOIRET L — MERT
(FTL— bORIHAFH T Y NUEECEEDRVWKEROTEEEZINAHAT L, MEROKEAK
BrR D EEFICRKEDOREIMETRZY > MLUICHIEL TS, I/TE. FaRKFFEEEIC(E. BER
([CZL< BT ESNDFRBADEFEBIMZEI. 600 km BEDOFRIEDBES-TIOTL— LA
DEFHETD. INSOBFEBMADIEBEDN > NULADIRFHFHAHRZHET T DIHC. BEYT
S bD WPLHAFERE TH DT IATE SHEINLMHAHDEES =1L —> 3 > &2 BREREZ AT
EHEL., BIOXRETE - BEZUTCRS T BREOHERREUE (Ichikawa et al., 2016), ZDER. B
SIS IFNFNENZEE, HRIVEASTTREMEFNUIBENEE, FH EAERDDERICK DI
HAHR(EFLIRD T ENHBAU T,
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» Ballmer, Houser, Hernlund, Wentzcovitch, and Hirose. 2017. Persistence of strong silica-enriched
domains in the Earth’s lower mantle. Nature Geoscience 10:236—240.

> Ichikawa, Yamamoto, Kawai, and Kameyama. 2016. Estimate of subduction rate of island arcs to
the deep mantle. Journal of Geophysical Research 121:5447-5460.
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ELSI (X&EanstA D U A% E Bl /QHEADBEZBEIE LU TH D, TOFHMIIeRETIRIL=E1E
FOFFRATR T — D12 (CEBSNTWD, NI, EDHE (CHBEARTRIQMKRNEROFE (CES
HEE, CNZLU-> TERERICEMHE T D IODONBZFOEMREZ BN & LT ELSI TEITHD
HGATRICE DTS,
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BEDIRKIBIE (IR CRIFN (CH TOFE(CHKREVBIETHD. =5(C. BELZD/\EFEVUF
« (EaDFEOIEEE) FFEEMFERTFCHSNTE, —BOFEZEDHTLD. COFT—XI(CEELT
SRR = A EZIR SRR U2 (EN (Ehimann B, 2016). ELSI TIFEEDRZRBIEZNNE
ERB(CREFITRHECDVTDRITNEL Uz,

NEDINSIRBETHDIARAETAERIE, RELCKD THESNZ/NREN. EXXEKEZE(C
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H(CL D TEHH NI ESNDAEOE /R EELDOBES =2 L —>3>ZTot. TOER. A%
NSEXRFBENERFHM THEMA SN, ZOIMITI AR ESTAEADEBMMESNTZ, TDER. RAYIICH
BRENZEXRBEFINEEZEN(CLOTEIETR=N (BYEN), KELEGHKRT D LT, WEHA=ND
TAMRRETAEBRADHNED Z EMNBESHNIRD e, AEEEEMRTE S (FMREHOBH OF73 (&
E(CRD TESHIMNIENEMETERTND EEBERLU. TARIXETAERENENEEZSATL)
BDIEFTREHERNT D, CORRIGNERGEANDY T U 5tBZESICEIFLITDEDTHD.
FHMZEMATHEFEEE JAXA) NAKEY>T)L - US—25tE [MMX (KEREFREFTE) | Z4&5T L
THEH, AHEZENTO> U MMIEBHICES LTS, KERENS NEYEZIMIK(CH> TH
DTLKDTENTIRETHD LHIFSNTLD,

FHEFERAFTESIE. NASA OB —1— - RSA X ANEEEL(CHAILE DU bho)LTMw8E
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DS ADRESICHET TR EDH D FETHD. CNESDOEETEF =B T, ELSI OXFRL - I8EH
B(F ELSI (CINXE T ADZERE CHF NIRRT HEET B,

5-2. ER - MREFORE. KRR MERAICHIT BAEMTR EICEY SEHEPRESIR
RRIEKRF(I ELSI &2, FRMFICRODATTHRER (FAFREX) &UT. EIAFEARRT
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FAFEMEEARNTREL., HHBER - PHETEOR T, [EERMENE <. SIRER - 5tE] &0
TAIBEDF. MR by T LA UAFHLR THIERAESTATIRT ] (CHWNT, FHAEKIC T4 —H AL, HiEk
EABDERCENZEVWCEEDITTHOMNCT DL ZBIEI MR ZFERIBEEROEMEF(CKD
HET D] CBAEELTED. HAFRSE. S AT LARFEDRER EAIEMIT TS,

Fle. AR, MISHEPHBIIRE(CIEF ST ARESZBBN(TBIS I D2e. KEITEA
BB I DHRDREZED TND, T MAZEF(CHBITDIELERBHROCENZSE(C, BICSHKL
J7 > RLAZ2 I D0 ZED.

5-3. AR T, YUBMSh TR MY TLAIVRRHLR] THDEITSIZHDIEE (KRR MMEE
HhEDZEEEZSD)

2030 FZB@&ICHAD MY T 10 CAB VT —FIZ/\—>5 4 (MBI D L2 RBERICHBIFDAR
F(3. ELSI ZHAFRME. SRTANFEOTREG EMEDF. ISR THRS ELSI A ER My TLA
IVAFHLR] TH ORI DI, UTOHEEZITD.

s TZATHEE 6 BESVIILIA LAEEMFRE 10 BAEBARUOREIRRFRAYY IZEEL. AT

DEE (CBRFREUESEENRUVFRIEANR-AEOE MU TITD,

-5IERE. RERUCHATRIRE, MRICEITEDIRIR. KFRFEHRBEZNHEFMREDEM. HF

b T LANILORTRE EDORR. BNFRMESHROIEES,. ARNERSORERDSZRMT D,

cSA TV RI\AY—DEE. BEDIFEE. HNEAARENZ LU THRICEITETIRIEZREMU.

S OMMDVIRINEASHE AT ZHEE T D,

- FRFTHEERBASIATR - 770 MU —FHBH, fhd WPL LR EH@BL. AFBFET/SNL R MY TLA

IVAFERLS | ZiFfiS B2 &8 D)\ D&k - kiS5,

- FREBE - BIFR ((ARBY) ROES - BIFR (07 - UHEY) SHRREOBRRIUBSZER

1 CIFMEL. ELSIAY TR by TLAJLAFHLS] TH DHIT D IEHDREIRMBE(CDVWTRET LT

AR

6. €ODfih

X1~5BSMIHLBEDER (C DWW THEINREEEN G D HEDHER T DT &.

8 5E ELSI B> RO (2017F 18 11-13H)

ELSI MERS RS IAFBEEHDA R K THD., BRI SEEEZIBE ELSI OMTRI(CEE
IIREERFEZZMI DHBERDTUD, ESEIHDS /RS AE [Expanding views on the
emergence of the biosphere (A¥IBIDFE (CDWNTDIERFDRH) | EWVWDF—YDEE(CHES
Nlze J\—=)\—RKZE, Z3—TFIRKE, 2T UvSKE, NASA DI A LAXARE - EH
FD b~y TIHRFTHEEN SIBESEES N RA U, #2167 ANSHIUE. 3 BREDS /RS IADRIRIC
(&. l'Young Researchers’ Day for Earth Life Science] &UW\SHIEREGRRIZ(CREALZE DEFMATTE
BTDANRY MU, Fie. SRS IAEICE 4 DO [Aftershopl S—F I &BEL. BHFOD
FT=XICDWTEURSILAKDBIED FIFEEREITOWSZIRM L. HERFTDIZHDHFT UL
AT PEERU,

WPI {t#lsa & DiEH#E — ELSI/Kavli IPMU &F—#%8ES [RIREADEV] (20174 1 H 22 H) :

ELSI (ZE U < WPLHlsa T2 H T UBYLESEFEMATIHE (DT IPMU) EDOIME 18D —m T
DANY MeRRAFOFER—)L 2215 (CREL L, EREEREE (ELSD. AEFaK (HTV
IPMU). MEEEBER (RRAZHR - BF) NEEZITV. TORDOFHXT(E [EROEKR] W57 —
YDOEEC. NEOMBSESCDVWTENENRBEORSNSORBRENRDENIZ. CNIFELSI &£AHT
U IPMU "HETIT 2725 2 BIEDO—fREIFA R hERD, REEREHIED 2 MA<H 0. A5+
7 12 ftENL. ELSI AT IPMU ZNENDIAFTRIEFE LT ELSI & AT IPMU EDAZFR (KT
IHEBDBELDEFEZBNE D, CDAARY MIEHERSOC WPL TOJSLAEHKD PR 77D b
U—FENWDSBERTERSIRRZEITT.

7. BUhRRIBESFADMG

¥ Actions required and recommendations(C3 2184 DIEfEEIEZERGC L. HL\CTEDMISZELIRT D&, 22U, BLTRE&FHD
BEEFOONR—EH, RELEHEMERERIDIECRITEL,

(1) Response to the comment “Dr. Hirose reported that he will be cross-appointed with the University of
Tokyo from the next fiscal year under the plan for an effort ratio of 85% for Tokyo Tech and 15% for
U. Tokyo. This may be a good opportunity to incorporate activities of geo science at U. Tokyo into ELS/
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as a satellite. We sincerely hope that he will make every effort to keep focused on the activities of ELS/
over the next 5 years.”

2017 D 4 A(C ELSI (FERFARFAFFEFZRAFRBHIBKRERZERACHLWWD TS 1 b
U5 LT FETHD. RAEROMBKIEFRELES)LIATROE— ABE EHFE T, ELSI FIRTH
DIERTAEATE (JHIBRDFEE SHIHACAK (CRA T 2B SO ZHEEL. ELSI - AEIRHEOHEH
REESTD. COYTSA hDILE LITZMB(SESDHDTZH. ElEFiR(E 2017 £4 BLDERRK
F(CoOR - 7iRA > b, BFEERIO 20%75':“5:1&?1_;@':&&7350 RRAFDOHIERRE
RFBWEFHENT . BENF. XBRIFEE, FHHEKINES - #Ek(EF € U TERDE(LDIAZR
(CEDDIENTRRIIN—TZ2HBID. CNSDTIL—T DR ELSI ORFE S HHE #FTHI/R R
([CD. ELSI ([CHITDS#E 5 FROERARD—DOTHD. MHAMBKORERIBERELZ (WD
N+ A—2v> ] OMRICERBEMREELSITLDD. ELSI ERFAFOMKRERFEHINIEL
(CARBZRANDBREDRZIN (L, \EFE U (LanDIFERIEEN) . € U THIES, HIEK(EF
PIEAHEEK (CES 1T DA (CRAT DHEMRZMIR I D LICER U, BRIRDU -5 —->vTDE
LS. MAFTHR I DAREDEAR. EZH—DHERE. BIRD—0> 3y ITOHEREREZ
1B U T (CHEMRRZHET D FE CTHD.

ELSI (&, BIEIRTAERRAFMNHETIZIS EF22 00—/ UL COE JOJ S A (G-COE)DTO
ST OMRELLROTNDCEZTER LU THE L 2D G-COE T 0T S AlFMHEkN SHIEKIZ 5 |
RSN, ELSI BIFTR CTHDIHMEXREAMFTEN 2009 FENS 2013 FEICHDEDY -5 —ZF
Hlz. 2OTOZ T NTE, HMERDRIBDZEL & EanDEDORE S (CERMNE TSN, ELSI O
Her 12T hTH IV & L anDIEIRDOBEEEDERRN AR T —IZLITDE oM &7
Dfc, 2DOTOZTUMSMNIE. ELSI ERFAFHIKBRERFER(IT TICHE < DHEWKRZ
ToTHEH. MEREEHFHERRRTOS T U MEIIEHITIHEFRUTWD, EFTREHFYTS1
NOAFTEEI ZHIB (CREDICHICH 5D DB NZIAD.

(2) Response to the comment “4 “flat” presentation in which every work fs explained in only a brief time
for each work is not so good for conveying the essential progress being made. A more structured
presentation with a clear focus is desirable at the next site visit.”

ELSI A —T> « TS5 MIATAASH (RSN TUVDIED ., HBRIE [HARE (IHRATDISICH
WTIFEETH D] EVVSTHLDEUMERZ(CEDUTULD, Bk & EdnDIR SELDAEFRR & UL\ ST
KIZEZDER(CEIFT T, ELSI ORE (SRART7TO—-F 2> THRLTH D, IRMERTE
TNSHRZMBENCBNTUIEVWEWDSEZRENN, BREUTELDRERDEMICDORMND, £
KGN FF. TSY MRERZESX 26 LNV, IRMERCHITIE/NGEHNEZEELT. S
B (IMFTERDOEEKIGEN DN DT A DFEEXRZ LTI,

(3) Response to the comment “We understand that it is important to conduct various approaches to tackle
ELSI’s big science goals in the ramp-up phase, but at the same time, we think that the project should
have more definitive strategies for the next 5 years. This effort should be undertaken in a sufficiently
quick manner so as to allow its effective implementation. The plan could and probably should include
continuing currently successful and promising lines of investigation, but in addition, serious
consideration should be given to initiating new research programs.”

ELSI O (SEFIAFRZREICT D56 2 HINEBITUDDHD. CNIFKBIIICENIE. #IHAH
Bk & [Rindan (CRR UICHRI ZOER C DIAN SEHNAR T —YDEE THD. INEHICRD &,
B 2 F/E(CHITDAFRFIOFERANEIFTEEHCKD  FTIRARDE (CH T D EELREFIR AT
FOAMOESICRHRINL., —BBDFAF Ei;E(LEBL\_C ELSI FHRMRU—F—L2ofe. TIN5
KBEH - NSRES DEZ LT (CRY

2016 FEDIHRMHZR(L ELST DERFID 5 FHEDOMFTEI ZIRANCREIT RS ST, B

REZLN, k& EapDICE - ELICRHET D ENTNDOEMIDEICH T DROEE Q% Itk
(CU. ELSI AERM(ICED O NEIATTIBRIRZIETE Uz, ELSI DAFRED— AV E DHEAFTEEE (C
DWTHOERZIBRNRDZENTEDLDIC. INSEMDAE(L ELSI Assembly D =—Fr >
Od)ir/z‘CﬁHn%F'an‘C tEENz. RD 5 E/IT L TENLUED ELST DERERMIZRERICEIT T, +59

RIBFRICED<KHAFKRBEZEZRE T DL, ELSI HAFTENSEIEERRDIEL < T+ — R\ IOHWESD
S5Nfz. CNSDIEE (L Science Steering Committee ([CL D TEEHBN., RABERDE|DIRD®
BENAREREADSEER & UTRICIRE SN,

2016 R & 2017 FHIERICEMUCAREBR = — 5« > J(d. RE/QEBRIAFK BRDBEE (C%E
Nofz. INSEEOHSE (FHREZRSUIC 2016 FETOTJ S LAREBR(CHITDERIROFESR
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TIERSNE, I1R05, [RIX - A—2v> ) [TFO>T ) — . [ELMRMEE] DR TH D,
DEH#HT—T E U TIE, HEREIE S XBRNBRERARERE T IREFOH I 7 BEIg T RN 7T
O—F. €L THFHA M [geometabolism (#BEREH) | EIFNREATTNFEIT 5N D, Geometabolism
HAFRIE. HRELE - ST RILF—ZOMR S MBEZNAREME T DEDTH D, TR
BFMNIRIE S (E. REOEGHERT D5, RSICHIEYNIRIB(CENT D EEXS5ND. IRTED
HIBR b (CFFE I DHHAMER 7 F OJRIBZ BT D. CNSOEBIATOEF(E ELSI (CT TICFEL
TUL\DaidH,. €L T JAMSTEC T2 JAXA/ISAS. IBFA/R EDATTHLRE S DBRERHBERFTZERE L
TWB, REFRDR NLRY DI ERDER (RIY - A—v> 1) OMFR(E ELSI HE DOHFRRE
ABTHDCENBRUL DD THD. SLHIEFEWLEERBREF TE. BFANRTOCXDMATRICHANS
NDDWIEREILTE L. BURBVRATE (CHRIE UV B I D e BROSHREDEM S (CDVWTS AT A -
L)L TSI ZRBIRECT D EICKD. ITHATRDF v v T 7iBHD EVSHBEENRATND.
Wizo7O> 0 bl [HEFHAZOSETIRIL=EE] (CHhD. SSICHRORRTO> o
NAYELSI D Study Group [CKDE TR THD. £l LTI (TIRR T DMEHATTE
BOFFMICDVWTIEIAIREZ D2 (4) LBREIR | ZSRENIEV. COMFTIRROERZERK I DI,
BRERN S AT LANERESNDERRCHBET D, RN ENRFOKRENDT—ITHD.

ELSI H'. LénDitiR & WIERE(LDOIFTRAIEICH VW THFRL NILHDWEHEFRE D — R D5
&R EVWSEEDEMRDES ZIRET D LT, FEINRETHARBIFINETSIC 2 DHD. 1 DEEF
[RIBHV70EEZR (paleoenzyme) SRERIDOBIBE(CRENZBDTH D, HFREDHEIRNER. HEH
REWELUTND/I\ ==K - YFSA4 MMSETK - ELSI AD YT - LNILOXEREESS
— R RUAFREDES. ERNRRZAREDESREICIDER U, CTNICELD. ELSI T&
3 DOFERZEETELE (BTH TCA, 7tZFIL CoA, HILE>S - R2VY), ZTUTEERREN
—ADERT I F -2 X7 AOELBEOBEREZBIEIT O 10 MIEEITUTWLD, [RIAKAEZ
. €U CHSEEOBEEIYHAEMOYEIEL & FBRZEDATRICH VW TREEIEZAUTND
BREROATRT—ID—DOTH D, EIEMNAHI(CRET I EBMRFTDOETIFIRTE. ELSI TITRHNT
W3, 2 DEIE. 70O HGEFREH DT EDDET T, CNUCEEL. ELSI (FHATF(EHATT
BEOERZFELTHD., SSICERNTRARIAREZITREEL TL\D. COMHFR(EELST A
HMEB(C. €UTIAMSTEC EHREITFEMITEESIEFEDFHATHARMNSERLUIZEDT, 70O b H1%
BEFBHEDWATECHITDIHR NV T - LARILOAFEEHIHDENDDH D, RISEADZX LEF
9 DL TOEPINRRMDORAMIE. 2015 £(CIXSv ) JEERFREZHIRNICERALECET
BoNEDHEZ(CH T DHEPFIMZRTI DIED D, {bF - £dRIFDEFD L 2 FAIRICH UV TEL)
S EF OFREERZED. MAINQRTOS T M5 EIFD 2 &(E. ELSI ORERIIIQIAZE
EUTALZRREN TV D EFBAFRZEDMBKEESY 1 F = O X DTS, SHEEATE & LEFEE
ATRE (C KD MFR IO EZATE B ELNRDEDERDBIEE D,

(4) Response to the comment “Graduate students are still not a part of ELSI activities, though some of
the center’s researchers mentor students in the university's graduate school. Both Director Hirose and
President Mishima mentioned that incorporating ELSI into the graduate program is being planned. This
should be quickly implemented, particularly so that non-Japanese PI's have chances to get involved in
graduate education.”

ELST DRAFFIREE(CHUNVT, A (FRIERIARBOBERDOEEEZ05 L CTLD, Xt ELSI
F& (C(IHBER & EanDITIR(CXT I D RiE =5 (TR, ELSI DIAFTHER & U TOEHINIRFERE
EroBiTaS5(OEESE, TUTCTDORRERTIARNHCREL TLS ZEMNBFSNTNS,
ELSI (FAZBRHB (CEHZFNTED, RITKE ELSI HMEOEBREE IOV S LADRIRZEIEY
B EEMIRUTND . HNEAZEAFREDAERE(IIEEHE - BIEEHE L U TRIADFR(ICH
BEZRFEMHTND, TR (FEIDZLDRFREZRITANDZ EICEARNTH D, I TICHITRR
N TAFEREDIEEZITD TL\D. ELSI HREFIERECZTHFS. EEAETOU S LDRIE(CH
T RZEDDFETHD. CNSDHEEENIZEL T, ELSI DAFA - #5882 E (3 ELSI (Ch
ARTARDF B CEFRNIATR T HEET D

(5) Response to the comment “We heard again some young researchers expressing a demand for the
upgrading of experimental facilities and employment of excellent technicians. We consider some
aspects of their requests to be reasonable. We want to ask the ELSI center members to engage in
more effective communication.”

EERRMAREDIRR IR = —X (TG DAL, ELSI TIHARENE SEBH(CEBREEE, 2L T
ZEEE - AT SA7ORCWMDMATID, CNEZRNDDONERBREERZSRTHD. HEHM
RE. SIRIR—Z v —. LU T - EBEEN 5725, WPI T0OJ S AR ORI RIS 7 18
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S| é;‘ 2017 D 4 ANSFRERBRRI Y MMIEIHERE ZAE L. RBREEIEZ TR I 4!
TERAD,

Fhg - BIFFROCEEARE (IS - LZFBALUT, EFARELOBENROZ1 "5 -3
SEMDES LTINS, BRER (RREEE, O>E1—9— - Ry hDJ—UIE) DEE
RE HEOEWICH T DARED_—X &K - BIFTRMMEE T STcHDEEXFRINER CHH
Do BHEAYWIE ELSINEIDOI=Z 1 =5 —>3 > O{EICEIL TS, FEDOEHEFIRICEK
DIAFEE EEHERY Y JEMHRE UTBERIEENER SN (FN, AFRE EEHEFIORZ DY
Y—F . PRIZA ML —Y—ZBE UL, REBAUASY—HIE(G, AREDERPBEIZH
WEIFBDICHIZIOTND, COLD(THRAIMERZR S T EICKD., FHA4 (FHAFTRE L&
Sa1°5—>3>0n EZEDTULD.

(6) Response to the comment “/n this interim evaluation, progress at the Ehime satellite was little
presented although some poster presentations were made. The challenge and role of the Ehime
satellite over next 5 years should be clarified and re-discussed. Effort to promote interaction between
the Ehime people and ELSI Tokyo Tech people should be considered seriously.”

BIEDT 51 NMIBITDIAFROER (L. EF. Hernlund MFEEHAFREDOBRERIZSUTRRSY
—HRBRZBUTRELUZ. SBROBMRETERBERY ST S MOMFREEZ5|ESHhEwRET 5.

BIRYT S bDSER 5 FOMFRRELRENZIAE(CT D2 BIRY ST S5 MOARRRSE EEH
FHE(L ELSI OFFE - BIFFR - EEMARELDZI—FT 12 J%ZENR. BERZEEMUL, BEYS
S D WPIL HAREE ELSI ORFREBRZFELEDZ—F+ >J(CSIL. FROEL(CDLTD
#am(CAND DTz, ELSI - BIEY S S5+ MEIDIAFRIRZHEE T 2B HaSREMIT. BIEYT S~
DOHRFTEMN KD REARM ELSI (OHETEDLDEMDETS5S.

ELSI &BIEDF S5 bOEFNZHBHERE. KEARE [#%—<> NLOHEEER S HEE~
RERMIKEREIMFDRIN (ERIFE RIFMHRENEE FAMREATT) | OBSICLoTS
5(Cafbenic. BIEYST S bOBHARETH D TESABRNATRARZHFZH TS D, HEB
Z(& ELSI ORI —ILER<KERT D, CDTO> T MI(E ELSI & 2017 &£ 4 BISEREBEFE
DERAYFTSA CORAFTERLN A/ \-EUTEIULTED., ELSI - ELSI Y751 b - AT
K (CPhE 9 D AFTEROHEBAFDILA(IC DIAN D Z EH I SN D,
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sm>#H: Investigations on [FeFe]-hydrogenase active site biosynthesis
2001-2005%F EAFMIZIKRZFE CKE)
B.S., Chemistry with High Honors (2005%)
2004-2005%, Undergraduate Study at Montana State University — Bozeman
2003-2004%, Undergraduate Study at the University of Canterbury, Christchurch, New Zealand
2001-2002%, Undergraduate Study at Montana State University - Billings
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[SNFETOWRRDER. PE—ILIARZTHR] (x BRNYTLAILEEZSNBARSECDONTIE. TOMREEHR)

McGlynn RFRIIFRAF(CH T DENMF EMENERFZEIN, ART—YORL(EFEILETRIGTH D,
(DESHAD R (Q)MEMRIEEER. (3)EdnDitiR & DBEFRZIRD.

(1)ICEEL T, McGlynn K(EAY JA4)LZ77 THRIKRZFT NASA Early Career Fellow (CfFdseN/z, IR1E
EREETDIMERZERITLUTHD . MERMAMKLE CBERAERICOBEGEZRDS. (2)CE&EL. McGlynn K&
Caltech %, BEEMNLREFBRHRISCED K THE—MEMOHSFHEEERORRCRKELEMUL
(McGlynn et al. Nature 2015; Scheller, Yu, Chadwick, McGlynn, and Orphan 2016 Science). N5
DOMRFRIIFZRERMEM B ERZ R U223 TR BRLAN)L T OIRRZ 2R & I DMEMLRE
FIROBEADEZ DM EDTH D, CNUE—HIBLNILTORAEIRE(CIRDURIDOER L NJLTD
BREF—RZEITEDTHD. (3)ICEELT. McGlynn K(EZ 1 v MEERFTFITEEPR (CIRH AT E HE
HLUTWD, 1V MEERFTAATE. EEROBTEFRELTVWEEEI SN TVIRKBEHILZRUIER
MM AT LZMFE LUTIZ(McGlynn et al. 2013 Proc. Roy. Soc. A).

FRTZEDRE
e 20144, NASA Early Career Fellowship Award.
20114, Agouron Institute Post-Doctoral Scholar in Geobiology, 73U JAJLZ_F7IRIXZE (CKE)
20114, University of Hawaii Winter Astrobiology School Attendee.
2010%, AbGradCon Travel Award for Research Presentation.
20094, NASA Astrobiology Institute Santander Summer School Scholar.
20084E, Planetary Biology Internship - 1w NEEAZTAT CKE) (CTHHFTSEE
20084, European Astrobiology Network Travel Award.
20084, International Society for Astrobiology Travel Award.
2006-2010%F, NSF-IGERT Fellow in Geobiological Systems.
Dean’s List, All years of University.
20054, DAAD (German academic exchange service) RISE Scholar.
20054, Minerva “Tommy” Morgan Scholarship.
20054, Montana State University Fry Scholarship.
2005%, Award for Academic Excellence.
20034, National Society of Collegiate Scholars Member.
20034, Golden Key Award, E>AFMIIKRE (CKEH)
20034, W.E. Mares Scholarship, E>FFMIIKE (CKE)
20024, University Bonhomme Scholarship, E>AFMIIAKE (CKE)
20014, Haynes Foundation Chancellor’s Scholarship; President’s Award for Educational
Excellence.
e 2001£, Outstanding Academic Performance Award on ACT.

R EAETIES |

(1) EERNZED
a) PHERRITDIERFSTOREFEE - BR - BE - ZER8. b) BALIFv—SvINDIBEFHEE. o FEHET7HT=Z—
=8. d) EREDTE. e) BHMEOREDRER &

BFRE. ER|ETORRRE

o 20174, 1B1F:#E, Solar Fuels Workshop, YVJLKER (38[EF)

20164, 1B1#F:8E, Solar Fuels Workshop, Y IILKER (88EH)

20165, 1B#FEE, BAMANMERFREIICEAEAS

20164, 1B4#F:8E, EON Workshop on Electrochemistry and the origin of life (From Minerals to

Enzymes), RRT KT HBk4antAITAn

20154, B4EFSN0#E, Microenergy-Workshop (> —27)

20154, BIFZF—#E, RItAZFAXFRIBEFRARBIIFHEI

20154, BIFZF—BE, RRIEXT MhBk4aptAITrn

20154, BIF=—3E, IBMEFEMRA RBEEFRRZMA T F— EREEAIEMATF — A

20154, $B4#F:8/E, 2015 American Society of Microbiologists in New Orleans (K[E)

20154, BiFtz=7—358/&, Department of Marine Sciences, ./ —XHOS A FKEFvRILEIL

B CKE)

20145, sF&tv >3 > K, American Geophysical Union (CK[E)

e 2014%, 1B#FSN0FE, NSF Center for Dark Energy Biosphere investigations (C-DEBI) “Limits to
life” workshop, Redondo Beach, California (KE)

o 2011%, $B#FEN0FE, NSF Center for Dark Energy Biosphere investigations (C-DEBI) “Limits to
life” workshop, Redondo Beach, California (KE)
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BHMEORERE

o #REEZES: Frontiers in Microbiology; Microbial Physiology and Metabolism.

o BEFFER: Environmental Microbiology Reports; Astrobiology; Origins of Life and Evolution of
Biospheres; Nature Geosciences; Frontiers in Microbiology; FEMS Microbiology Ecology.

e 2011-2014%, Student Councilor. International Society of the Study of the Origin of Life and
Astrobiology Society (ISSOL).

(2) XEDRFNERDIERS (8% 5 FOAROBFNERDEESHE)

1. R FRATRFIREAAFAFEIN (R&RE) , 4005 (BEEFE) , 2017-2018FE
[HEREA X —> O THSMNNCT D BERNREFBERIGICED RN DRHGM /X EBMAEY)
EIHE/EA ]

2. FHTtAFRBIRE S E - PEEIEATFATT (RERE) , 290HM (BEEEE) , 2015-20165FE
[Species interaction by direct electron transfer in syntrophic communities. |

3. NASA Exobiology (Science PI), US $ 193,062 (BEiZZF&) , 2014-20174
[Assay of dissimilatory sulfate reduction enzymes in- vitro and analysis of sulfur isotope
fractionation ]

(3) WXHWSIA (FERRRRIE. #EIAORES)
5| AE*

Rebecca C. Driesener, Martin R. Challand, Shawn E. McGlynn, Eric M. Shepard, Eric S. 117
Boyd, Joan B. Broderick, John W. Peters and Peter L. Roach. [FeFe]-Hydrogenase

Cyanide Ligands Derived From S-Adenosylmethionine Dependent Cleavage of Tyrosine.
Angewandte Chemie. 2010, Feb 9:1687-1690

Shawn E. McGlynn, Eric M. Shepard, Mark A. Winslow, Anatoli V. Naumov, Kaitlin S. 105
Duschene, Matthew C. Posewitz, William E. Broderick, Joan B. Broderick, and John W,

Peters. HydF as a scaffold protein in [FeFe] hydrogenase maturation. FEBS Lett.

2008 Jun 25;582(15):2183-7

Eric M. Shepard, Shawn E. McGlynn, Alexandra L. Bueling, Celestine S. Grady-Smith, 98
Simon J. George, Mark A. Winslow, Stephen P. Cramer, John W. Peters, and Joan B.

Broderick. Synthesis of the 2Fe-subcluster of the [FeFe]-hydrogenase H- cluster on the

HydF scaffold. PNAS, 2010 Jun 8;107(23):10448-53.

Eric M. Shepard, Benjamin R. Duffus, Simon J. George, Shawn E. McGlynn, Martin R. 94
Challand, Kevin D Swanson, Peter L. Roach, Stephen P. Cramer, John W. Peters, and

Joan B. Broderick. [FeFe]-Hydrogenase Maturation: HydG-Catalyzed Synthesis of

Carbon Monoxide. JACS, 2010 Jul 14;132(27):9247-9.

BDIFE I NEHX
Shawn E. McGlynn, Grayson L. Chadwick, Christopher P. Kempes, and Victoria J. Orphan. 59

Single cell activity reveals direct electron transfer in methanotrophic consortia. Nature, 2015
526, 531-535.

Elizabeth Trembath-Reichert, Jonathan P Wilson, Shawn E McGlynn, Woodward W Fischer. 20
Four hundred million years of silica biomineralization in land plants. PNAS. 2015 112,
5449-5454

Silvan Scheller, Hang Yu, Grayson L. Chadwick, Shawn E. McGlynn, Victoria J. Orphan. 26
Artificial electron acceptors decouple archaeal methane oxidation from sulfate reduction.
Science 2016, 351 (6274). pp. 703-707.

RIRMILDIBEL*: 26

el AEBDaEt*: 1053

WM TE D DS BEDITT*: 40.5
h-index*: 17

* 5| EUR EDIBERIEGoogle Scholar(C k3.

(4) Z0Ofth (MEAREIHERNY TLAL KT BCEIRE %)
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R MY ITLANVARRRT OIS L (WPI)
RATER 2 -5 ER28FEMMEEMEEEANR

K &% ( & i ) L+ M—EB (42)
IREDFREHE - 805 - B RRIEKRT - HF - HHE
F. BEDOEM HEET, #hik{bF

[FAF - BBE]

e
2002-2004%F HAZMIREAFFIAKE. HRAE BESUEATR
2003-2005%F ZEEWRE. H—=RF—HFPF Geophysical Laboratory (KE)
2004-20074&F 21t4LCOERIF. HRTEAF HASETFMARA RIBET HAIEHIR
2007-2010%F Bh¥. ERIEKXF JO0—/ULT v %R
2008%- BEEEEARE. EEATHARME FB - WRRNEY BRI E

BE
2010-2017F HHE, RRIFEAFRFh HIKRENFEIX
2012-2016%F HZEHAFRE. RRIFEART HIKERATIFR
20164F- FEAFRE. RRIEKRT MMEKEGIAZAR

[CSNFETOWREDER., PE—ILIARZTH] (x #RMY TLALEZZSNBIAERSECONTIE. TOEEEHR)

FEFR(EEC 25 BFERIERT (KRER) DOHhEkAEVIE OWERE L & KRUBFE(CDRZRZAITTL TS,
FERER DAY B L F DIRFFE R DD IO T ERAMAR (RFREMRE) ZRAVZHIEKMEZE, MEEMFE S84
MEBFESORL I U7 T O0—FDHiEEBET.

BEREA - S UFESOE)L/ \SHIROMERE), WEKMEFNARZIT o IEER. £ 35 BFah 58
EBUKRICHEDHEBR L TWEC EZ2PHTIHSMNI U (Uenoetal., 2001a) . BEDMEDEE) %=
B30, AROBERICHITIRE. BER. MERMAOHLWDITEZRRE U, 1A ro070—-7
AT RERASENT T (EIAERDBUKR (CIRFESNCBEHYN BC (CHB TR EEWHTRRE L.
NEXRERDOBEZKIZ(CHNT, EREMNMEREENZETNI7TF)IL CoA BBICKDIREREETHOI
CEmRET B (Ueno et al., 2001b IGR; 2004 GCA) . EB(CHUKZRDEREY(CEFENDIAF> DML, S
KUOZDRRBEMALEZERITE T D E(CKRINUTE. CDFER. AP ERMZIT D HMEN KGR DBEZEIKR
EYIBEE DR ICEES LTS & &ALz (Ueno et al., 2006 Nature) . CN(SithEk E THlENER
UTCTWeEREDIHL TH D . B(CRIEKMNRF U2 U VSR E RAMA DT & EREAD T Z UL TREERD
WIEMZ AR UTZHER . B TRESE T 2T O EREY EERETEZ T OEMBEH LU TCLVEZ ENBESH
(C#2> /= (Nishizawa et al., 2007 EPSL; Ueno et al., 2008 GCA) . CNSEHIARICK> THIISN
TEFE BRI DAT(CH VW TRIL S ISHEESN. FEEMETEEERFEERO>TULS,

R EACTIES

(1) ERMZED
a) HBERRT ZERFLTOBRGEE - B - 85 - KERE, b) BALIFr—SvINOBFRE o TEE7HTZ—
£8. d) EREOTYE. o) BHMEOREORR =

Ueno Y (2008) Spectroscopic and Stable Isotopic Fingerprints of Prokaryotic Fossils, World Summit
on Ancient Microscopic Fossils, UCLA, USA (HARZR)

Ueno Y (2010) Stable isotopic fingerprints of greenhouse gasses before the rise of oxygen.
Goldschmidt Conference, Knoxville, USA (Ei:8%
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Ueno Y (2014) Archean Geology. Gordon Research Conference (Origins of Life), Galveston, USA (18
1HEE

Ueno Y (2015), Biogeochemistry of life-inhabited planets: Lessons from Early Earth, JPGU
Geoscience Ahead, Makuhari, Japan (E#:8#

Ueno Y, Kawade W and Zang X (2016) Prebiotic compounds supplied from early atmospheres of
Earth and Mars, Geochemical Society of Japan, Osaka (Ef:8&E

(2) XEDMRFNERDIERS (B 5 FOAROBFNERDEESHE)

BARZFRES - SoimtATTRI s E SR E
RSl - REARAREREIET OIS A (2010-20134E. 143,000,000M)

(3) WXHWSIA (FERRRRIE. BEIAORES)
5| SR *

1. Ueno Y, Yamada K, Yoshida N, Maruyama S, Isozaki Y (2006)

“Evidence from fluid inclusions for microbial methanogenesis in the early Archaean era"

Nature 440: 516-519 157
2. Ueno Y, Isozaki Y, Yurimoto H, Maruyama S (2001) -

“Carbon isotopic signatures of individual Archean microfossils (?) from Western Australia”

International Geology Review 43: 196-212 105
3. Ueno Y, Yoshioka H, Maruyama S, Isozaki Y (2004) -

“Carbon isotopes and petrography of kerogens in ~3.5-Ga hydrothermal silica dikes

in the North Pole area, Western Australia”

Geochimica et Cosmochimica Acta 68: 573-589. 93
4. Ueno Y, Ono S, Rumble D, Maruyama S (2008)

“Quadruple sulfur isotope analysis of ca. 3.5 Ga Dresser Formation:

new evidence for microbial sulfate reduction in the Early Archean”

Geochimica et Cosmochimica Acta 72: 5675-5691 82
5. Ueno Y, Johnson MS, Danielache SO, Eskebjerg C, Pandey A, Yoshida N (2009)

“Geological sulfur isotopes indicate elevated OCS in the Archean atmosphere,

solving faint young sun paradox”

Proceedings of the National Academy of Sciences of USA 106: 14784-14789 63

2001-2016FDFRMXDIEH: 66
W5 AMDEET: 1427

R I= D DWEI A DFE: 21.62
h-index: 21

* KSR EDIBEERIEWeb of KnowledgeT —4 —R—X(C KB,

(4) ZoOfth (MBI R NY TLAL KT BCRIEE %)

BALSEmARIFE (IFFOS)S 2RI . TS50 - J)IL—T - X>)\— (2007-2008%)
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[7RR MEBERICHBEREND D] OHRFREH
U TFORMONSETBU. FRECONTEFRIC<SHEARREL, %> [ZIHEFRER, %] &L TENENDONBERBTHT

Eo Fleo BBRAYYICDNTE, TERIC CREBZEMATTRILBEDDAL, %) EUTHRZRHI DI L.
- [REBEER] WMICFREOTFEZSLZA L. TOEXFHAOERZZ OFORE] EUTRAICEEATDIZ L.

=ali Ve Jops =t - 2=
BURICRE L TR 28 SRR 312510]
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HRE
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RO AO02—t>5—
(BARIFHAFTIHELE)

BFRRREFEME OAMSTEC)  &H

HYUTAIZT7IRKE Joseph L. Kirschvink

NASA Astrobiology Institute

SRULKE

2. BENERSOESIKR
Fpk2 8 FER G UIRFNERSOMNE
& : 626,333,119M
BB RENPARICOVTIE, TOBMEHEESH DD, AT THREI BT L,
MR EMB SNSRI HEEMZT 71,600,000/
WRBRE (3> - 72TV EAIE) 159,714,248M
3. ERMARSESORERA

- UTFORZAWT. F62 8 FEICFHELULERSZZOHABNUNRERN GHUR) 2BEID L,

FR28FE: 161+

B (ZZBAN - FfEL)

SHIAER

New Stable Isotope Techniques and Applications to Early Earth and
Life Studies, Pre-Goldschmidt workshop

RRIEKRF
20165F6H25H

http://www.elsi.jp/en/research/activities/workshops/2016/06/20160
625.html

AAENDHRHEN S 274
I DBRFTBIN 51 274
A5t54%

Symposium on the Origin of Consciousness

RRIERF

2016587H25~26H
http://originofconsciousness.jimdo.com/

HAREADFHEN S: 85%
BINDIAFHEBIN S : 24%
H“5t109%

5% ELSI International Symposium: Expanding Views on the
Emergence of the Biosphere

RRIERF

20178F1H11~13H
http://elsiS5sympo.com/

HAREADIFHENS: 78%
BINDIRAFHEBIN' S : 89%
ait167%
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MIER4 A2 8FEBNY TS A MEEI L DEHIRIR
1. #HERX
- RS RCRE AR SRS 5, ERMECHTET SIRE S5 TS MR T SR EDRER DL
T, WRRIORAELTFICRTCE.
- BYOIEESTER 1 EFEORR TIERUE ET. TS MUBICPE T 3HREDEE B &M E T3,
 EEOR(IEIEE ORISR | COBSERMT BT C, BB, TR 1 CEBOMNFER20E1~3ANDBLICONTIE, =
BT

BAYSTSA MER L U XN SERTAT 5H7R

1) [3] Bada, J. L., J. H. Chalmers, and H. J. Cleaves. 2016. "Is formamide a geochemically plausible
prebiotic solvent?" Physical Chemistry Chemical Physics 18 (30):20085-20090. doi:
10.1039/c6cp03290g.

2) [11] Chandru, K., A. Gilbert, C. Butch, M. Aono, and H. J. Cleaves. 2016. "The Abiotic Chemistry of
Thiolated Acetate Derivatives and the Origin of Life." Scientific Reports 6:11. doi:
10.1038/srep29883.

3) [19] Fairen, A. G., J. M. Dohm, J. A. P. Rodriguez, E. R. Uceda, J. Kargel, R. Soare, H. J. Cleaves, D.
Oehler, D. Schulze-Makuch, E. Essefi, M. E. Banks, G. Komatsu, W. Fink, S. Robbins, J. G. Yan, H.
Miyamoto, S. Maruyama, and V. R. Baker. 2016. "The Argyre Region as a Prime Target for in situ
Astrobiological Exploration of Mars." Astrobiology 16 (2):143-158. doi: 10.1089/ast.2015.1396.

4) [25] Giovannelli, D., G. d'Errico, F. Fiorentino, D. Fattorini, F. Regoli, L. Angeletti, T. Bakran-Petricioli,
C. Vetriani, M. Yucel, M. Taviani, and E. Manini. 2016. "Diversity and Distribution of Prokaryotes
within a Shallow-Water Pockmark Field.” Frontiers in Microbiology 7:21. doi:
10.3389/fmicb.2016.00941.

5) [62] Ledesma-Mateos, I., and H. J. Cleaves. 2016. "Alfonso Luis Herrera and the Beginnings of
Evolutionism and Studies in the Origin of Life in Mexico." Journal of Molecular Evolution 83 (5-
6):193-203. doi: 10.1007/s00239-016-9771-7.

6) [88] Parker, E. T., H. J. Cleaves, J. L. Bada, and F. M. Fernandez. 2016. "Quantitation of alpha-
hydroxy acids in complex prebiotic mixtures via liquid chromatography/tandem mass spectrometry.”
Rapid Communications in Mass Spectrometry 30 (18):2043-2051. doi: 10.1002/rcm.7684.

7) [120] Jelen, B. 1., D. Giovannelli, and P. G. Falkowski. 2016. "The Role of Microbial Electron Transfer
in the Coevolution of the Biosphere and Geosphere." In Annual Review of Microbiology, Vol 70, edited
by S. Gottesman, 45-+. Palo Alto: Annual Reviews.

BAYSTSAMER2  /\—/(\—RXFE 2R

1) [16] Domagal-Goldman, S. D., K. E. Wright, K. Adamala, L. A. de la Rubia, J. Bond, L. R. Dartnell, A.
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