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KEOF—ZNAFTRIZRDHICONT, F—F L2 TICHHROMA LR T 5 HFEROBEBEMITEICHE LT
%o BIEFEFRICHBITAE 4 DRFFAL LEFHREND ZOFRETIE. HREMET 7010, WU RMTEELEE v
7 b= T BEHCEBE E S5 (Tansley & Tolle, 2009), ABFZEIZRWTIE, BHFIIZEEINET 57200 & iR
P & TR T — 2 xS 2 Al MR Z i X T TR A BT 5720, ZOOFERNBET H VAT LD
K EMFAEAEIT o T2,

— OBz, WERSNEFIH LIZEM O in situlZ3B\ DHEHEHEE OHEE A~ AT, AT Eodb 5
DHEECAT L, RS 28 U CRICERRICB W TEEREREZRZ L CWDE, 207, BER M
HEMPNRETZ L CODHERER N5 Z L1280 AMEREL SO TZIAWEMROREE 2 4 % L TEFEZFFO, Koch
PRI AW % HEE#% T 5 2 L TEOBE 2H BN E LTEX N, ZOFETEL OMEMNEERNETH D &
WO IR D, ZHUTK LT, AR IE L TR OEEZ T Lz A ¥ 7 ) AENTIE, TRG7e AT 3 FIREIZ 72
5 LW R A TITIER R R A LB L TWD, BIFED A 25 ) AENTO— D OREAIT, FHll S5 1FH
DR T 0 7 7 A VIZIRESNDHETH D, TART, BIRBEMTT 5 F1EL LT Korem HMER LT, v—
I T ASNDEBESI RO ZAE BT 5 FiET, ENREOERS 7 LB LW LT 7 NESD BIRER S
W LICHIARETH B, LU s, HEIC L 2 ~OBBEEY BT+ ST S TR & TR I R BH 7
RMRE L BT CIRE SN FIETR AR EOERBIIG SR E—TH 2 b DICRHLD &) ED
ST, ABFZETIXEE SR 2 R LRSI O 2 KT A RE T V2T I L=, o
FHETVTXERNCE DN AT EEICR LC, BT TE L RSORE CHE Lz, TICRETIRIL, KB
BENRNR VLR VGEAETH, FREOEIING NG L AR TROGEERZENRT 5, HREEETHE S
A 2 R U 72 BRIIE. BRIBHAA SR 2 EBREC A B DR DO R ENRFR 2 LT 5 Z L 2VRE STz, Z DRI
WZiE, BEOER T +— 7 IC L DHEPRREIND, BEEDOEASWITIREFELZFHTHZ L TEHEWTRETH
D BRI D FHOMME L L CRIANHIFEIN D, BICARKGE T MIEBOERBMG S % /oY
AAESNZHEANFEETH Y . ER(L SN T-ERRESEOR Y (XEFREEZEYNCE L, AFEEZHANDZ
LT, LVIERRT — AN DT — X OREEEFIET D I ENAREL oo T,

ZoHIE, YHEORARSBA~BY AT, PHEIT T EOEEEY N IGE L CROEARMR2AHRERLTHY |
fEE DR TIE—EOEYTRET D, —TEOHEL Flal-> 255 EM & EH SN, FICHETIEIALD 10
MNE B REBLTWVWD EHESIND, HFRICHTIUBEBEO—2IZTa XA FTT 7 ARHD ., FFIC
Bifidobacterium JEBITHEMEZUET D EWVIMERDH D, LT A 4T 4 7 ZAD% AVTVERBEFO A
S AL EBNRDENAHATHY . L0 RN RAEOT-DICEOMANEIRFIN TS, TFEAD =X L%
L, LVBRNATE2T51-D0HFERE LT, =787 a A VARSE—RIT RSB AN SE R S 41T
W5, ZOFFTE, MENTRTOAI LTAEDTIZARNE W) FHEZ IR L, FRICRMNEBELTWD
WERE 2N L, DR NE ORI T lRE L e 5 2 L TA I = X L0 % Bigd, ZOffrcit, =
JETaF NV LVARARUT —EFIRT D5 N —2OETH D, AR TIE, T A 4T ¢ 7 R KDHEHE
B OWENRICT D272 7Y a A VAR Z— T ~DFH—H L LT, SEEOREICHETIFHFET IV
EEL, INEFM L, sUBRICESWZET VAR L, PHMEGREOT — X 13T 5 IHRERLEL M L
el A, —EORFFRE CHENRAET DL L ERELEZETANRBNY COIEY 27 L, FHiC, FHREE
X, TanAFT 4 7 AOIRBMMEANT EICBR2ET VOB TFIEVORIEZRL, T/ 8T a LR
Ry — TSR T 2 4D RE I N T, BETEEZFMAT 22T, BENREEZR T L&, LE
NEOEAMTOEEZERILL, =7 B aF VLV ARE —ZRET D ENAREE oo Tz, RFEEL AN
T Ty a VLV AR~ £t 5 2 & T, RORBAICET D A D= X LOHIMEFEIND,

i FRSCEERIT, FI3C 2000 F & 3E3C 300 35 % 1 EITORHT 52, & L<ITFEIC800 #5% 1 #MEH LTI 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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As large amounts of data become available, the methodology for exploring new insights from the data becomes
even more important. In this scientific approach, proper analysis and software are particularly important.
In this study, to realize an analysis method with high interpretability and availability for a wide range
of data, I investigated and verified a system that generates the following two events.

First, I focused on the in situ growth rate estimation of microbes using nucleotide sequences.
Metagenomic analysis, which is based has been performed in many kinds of environments because of the high
availability. One problem of the traditional metagenomic analysis is a static data characteristic. For
this issue, Korem and colleagues proposed a method that focuses on the bias of the sequence quantity after
alignment (coverage depth). As the method can be used only with the complete genome sequence and fragmented
genome sequences of the target species, it is expected that it will realize the dynamics metagenomic
analysis. However, the effect of replication to the sequence quantity has not been sufficiently
investigated, and the previous methods are limited to species with a single replication origin on the
chromosome. In this study, I constructed a statistical model to express the distribution of sequence
quantity. By using this method, it became possible to measure overlooked characteristics from a wider
range of data.

Second, I focused on defecation. It is a basic physiological activity and occurs at regular
intervals in a healthy case. Probiotics are one of the treatments for constipation, however, the mechanism
and the quantitative effects of many probiotics are unknown. Recently, exceptional responder analysis
has been carried out as a methodology for elucidating the mechanism. However, one of the difficulties
of the analysis is to select the responders. In this study, as the first step toward an exceptional responder
analysis on the frequency of bowel movements, a statistical model for the bowel movements was constructed
and evaluated. By using the proposed method, it became possible to quantify the individual treatment effects
and to select exceptional responders without arbitrary criteria.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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