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The aim of this study is to comprehensively understand the metabolites
inside and outside the coral and to highlight the factors that characterize stress tolerance. We
conducted an integrated analysis of RNA-seq and metabolomic data from coral strains with different
stress tolerance, and successfully extracted a group of functional genes and metabolites that may be

related to stress tolerance. We established a new analytical platform, "PiTMaP", which enables
high-throughput and direct metabolome analysis, and built a foundation for real-time metabolome
measurement. As a result of nutrient loading experiments using coral polyps acquired during
simultaneous mass spawning event and analyzed by PiTMaP, dozens of metabolites were identified that
differed significantly depending on the presence or absence of zooxanthellae or stress.



B X C—19, F—19—1, Z—19 (@)

1. WFEBRAE 4O 5

BRI, I B O BREE 2
B k- T, Yo TREARER O HEARE
BAE - AR HRRICEIRL TV D
ZEBNmeENTWS, BT v RN
WA LT A1 s & oA BARR A
FREEL CH v IR 5., o TH
EBS RIS LT, [HE
HENTWD, I {bHLIT T
HEOE/KEA ML RCE - T &
ZENDBM, BKEA LRI LT
VX, FER - FEPNTE OISR RS
BERRONDZERHLNTWD, FF
WOEFEEH SN TWADIL, oo
WIZBIT D EKIEA L RIZHT D8
BThD, KEEZRY L TALBSRN
& 7ZBRC I E E RS 5 & 1 B TAERHC R B D SR O R Py 2 5
1 O X 9 IR CHEOBEARDNEIERIFTHY
2L TWTH, A ML AMMEICHBRZEN R OGNS Z ENIKEEEINS, LML ZOHEN
DA NV RAISEZFEIDT 5 EWERIT EERMBIAOH S BL 0, ©REERIRE LT BIET
FEATIC & > T, B HREDOBEEFRIOEN TEARMEN R 5 Z LN TE 72, [ Ulis
TR R A ROV T TH LD EASWNELD Z LB REICHL N o TETWVD,
ZDD, RARNTHL Y AMUOEREZRE S T BERNH D, o TRND A b L RAREE
AEDAT 5N 2R ET 5 AR TFEL L, MENEGTRIMT (RNA-seq) &. 73
J BECRR A, B & O 2 ERIICIERE CE D2 A X R — LTINS D03, thE DA X
A —AEATE, T TICBWTEEE#EAGN D2 VONREIRTH D, A X R o — LTI,
BEEMI 2 EmE LN EATEY . DHEOMBEOIET — LTI A ¥R e — 20wk 722l
EDHAHEIZ/2 > TV 5 (Zaitsu et al. Anal Chem 2018 fth), FFRFITO XA Z AR a2 — LT —HZ )
B CEIUE, FERERERIIBNTIC X D HEREOREBUROERE L ATREL 72D,

2. e EM

AWFZEO B, fABEEBRTE LN IV U TN BRI A X R — LT —
2 ERAGL, AN LVAMEERHES T 5 a7 LB 8K - WIRRECER LT, A b L ATE & B
HOHLHEMERERFET HZ EThD,

3. WFgED ik

RFEH OB LI, A b L AT
PRI B Y TR A, BERYIE T
SRz R A VEHRIT
BEHIL, WIKZERZTHRICLEZE, A4
J = EHWTREED O 21T -
Too A X ) — VIR 6 —E OFhHH L
ATV, SRR X OSSR &
1Toltk, HAZu~ NITFT7 4 —H
F NGBS &2 W TREEY O R E ' ,
ZiTolze —H. 1 R FORAZ R — . LCMS-8040 | ==
LFNT 2 BT D 72010, BESEHT | =
Ko7 =286, Y7 U=2T RE
HWTF—F L P54 XD HB) X 2 AT CcHWZ PiTMaP A8 &40 5
BT 2 L AA A T2 8 1= 7o AR AT
F v b7 4 —2 PiTMaP # B L7~ (Zaitsu et al. Anal Chem 2020), PiTMaP {Z LA A Z R —
LFRNTIZIE, PESI A AU RARE L& T 2 BN 2 vz (K 2), EESIEOH
JEE— K% [Scheduled SRM{E (IHrst&izkx LUV EZ 5E— R) ) ITHE L. Sy OMR
HRM 2wk Uiz, A A AL PEST ARV T 4 78— KB X PEST 2 AT 4 7E— R TITo
Too XREGTIE, MRBER, 7 = MREIEK, JRBEIRE, X2 b—R U BRI E AT D 72
By Extgr e Uiz, BERONTEHOEY AT & PEST O ZREHERENE W O i b &2 i L=, %
TEERAT « RERSIMNT THE DB  MsHRITS5E R 2 AW T, B 5N T=T — X ORERSIFRNT T4
DR R T, o ITOME (R 7)) 13uhE L2k 2k E TRl L7z, EHOY 7
N7 L— Ity b LTPiTMaP % i L 7=,




4. WF7EE R

BRERFI & D W > Tk 8 55
HY I, a2 R A v ERS
I A b LA R D SR
BB L, AXRo— LT AT -
7o TORER, A ML AMMER R 2
FAM T A X R v — O/ B e
WCRI D Z AR SN (M 3), &
5T RNA-seq & A X R —LT —H
DA £l L, v b T — 7
Mricksdala=7 it zi7-72
FEEL A ML ATME & BIER S D &R
b oI RR T - RPEMREOE Y
2= LVOMHICEKR Lz (K 4), Lo
LZOFE LT A X R — LDk
BT, SA N THDL Y T LHEBEBFED
W NEE L TWA T2, 458 L TRz
RITD2OREETH -7,

INA A= RIOEEEA X
AR v — NENT A FTRE 72 PEST/MS/MS
L. VTR 2T RICKBT—HA
HEHGbErHFHloN 7o v b7
=2, "PiTMaP” Z St L, U 7 V4
A Lo A KR T — NG O HAE A
T LT, ~UAEXNRIZTHOICE
SNV TIVEZA LA Z R — LT
— 2 & T, FERIERE R SIfFEAT &
FEhi L, FHFEA X R — DR EE
RDRZAT 9 T2 DT A 75
AEBE L, LrLERDOY
TRIVTREREE L BRI B
e, UL oimkORED
5. A ML AZEFE LT PESI/MS/MS |2
BT 2B EE o7, £
ZCHIEOY T FFEIRIC Y
TEhAEE MR LT, BHREO W
o ARY e NARICHEREE
WL S IR 720
FLT, RENRREETH DR
LT RS T BMR AR EREAT
o7, FLTEGNIERY ST
JVEAWT, PiTMaP (2 X BRI 72
A B R0 — LT —Z DB &7V
Mrlie, EORER, BHhEmAmE . X K
L AF T TR DR EY &
BHRETHZ LRI Lz, Bk
MAEEERNY AR FIZBNT
. BB TOr FAZY T D
NWNE—UREVEHETHY (¥ 5),
JEDEBRBE OME DAL & W TR
DOHFEM OEALN L 0 < BE L
TWDZ EAURIBRENTZ, PiTMaP %
AWl adzsgl Lz AXARnm
— LT — X BUG - R FIEOMESTIC
L. & BIiE—wARH LD
L& HEY Ah->oodh b, ENE
BTN T WY IR Y AN

pa(alE) P

X3 AKLVAMMEDERLRDY L TR DA XK
a— AT O — b~ v 7K

C X0
ATl
o9 @ Y InEETF
© ®BREDEEF
O A4HRn—L

4 ANV RMPEDFEZR 5 T RO RNA-seq
TR AR — LT A eF Dl y U —
7

PCA score plots

apoNHACI-4 . 7
apo NaNO3-2 “—apoNH4CI-5 . apo ctrl
apo NaNO3-5,, 0 ap0 NaNO3-3 N 1
apoctri—4” apoNaNG3-1 3PONHACES 0y 7 g © apo NaNO3
0 i ;
apo ctri-1 apo NaNO3-4 J apo NH4CI
apo ctrl-3 & 4
apo ctri-2

PC2

__apsNHACI-6 . :

B 5 thELEERWY IR 7AW TEK
PORFHIE 2L X TT o T2 A Z R v — LEHT O
TR AT DR

HZ LT, ANV ARFELZFEM L CRBICRIED ZBUS L T 7 AR Y —Afifiir & LCRE
fliL TV THIHEEZ 22 &N TE 7=, F£7-. LC-Q-TOFMS |2 L S Ma@AOMMT I ) 7= dkiE oo 7-
OOEEDID EIF & PEREE AW REmETbED T, SRIOMETHILL>oH5 U7
B A BNAB RO — MR ERfRE L TITH 2 & T, IO A MU RTEZREOT 2403
R OFEN E BIZHAGIRD Z ERHFEEIND,



1 1 0 0

Zaitsu Kei Eguchi Seiichiro Ohara Tomomi Kondo Kenta Ishii Akira Tsuchihashi Hitoshi 92
Kawamata Takakazu lguchi Akira

PiTMaP: A New Analytical Platform for High-Throughput Direct Metabolome Analysis by Probe 2020

Electrospray lonization/Tandem Mass Spectrometry Using an R Software-Based Data Pipeline

Analytical Chemistry 8514 8522
DOl

10.1021/acs.analchem.0c01271

8 3 1

Kel Zaitsu, Yumi Hayashi, Tasuku Murata, Kazumi Yokota, Tomomi Ohara, Hitoshi Tsuchihashi, Akira Ishii, Koretsugu Ogata,
Hiroshi Tanihata

Repeatability and practicality of PESI/MS/MS-based in vivo real-time monitoring system for hepatic/brain metabolites in
living mice

67th ASMS Conference on Mass Spectrometry and Allied Topics

2019

PES1/MS/MS 40

44

2019

Probe electrospray ionization/tandem mass spectrometry(PES1/MS/MS) intact metabolome analysis in vivo

44

2019




GC/MS/MS

13

2019

2020

2020

15

2020

PES1/MS/MS

Bioinformatics

High-throughput platform: PiTMaP

166

2020




2020

23

2020

(Zaitsu Kei)

(30700546)

(13901)




