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57280, NS OFERIBERERI 2 & Al B g & 17w,
WEOER - Wit Mlatbes 2 LT HWICH

RNAE‘J? IUORORERE EENRCIESRNAYLYL L THE EROMAFHERCANCEISER

| oA

ktei@bs.s.u-tokyo.ac.jp ‘

http://ui-tei.rnai.jp/

DR TR R BB TR BAM R L $5

-
g b L8y — v RS 5

i I..
T - - |

1

}

e
g

RRRARE]

||'$ -
T et

S

P & mat ORT, ESHD

SRR RS
L Z

P S
. et e

» x i o F_.;,‘ ',_---
[ e et S

FENHT77O0-FTEHRBEFEROREICED

MBS e LCBhE, 88— V2 fED 2 LR S Yok b RSN 2%
BEo—o2Th), ZOFEAEMEWNT I L THEGOREICHENL &M
FENTT, TOBIHL R L0, B EB % HRE§ 2 BEM I 71
T3,

b OWLE T, B2 12 X 2 2 HINRE 7 T 5 5080 2 i X 1] 7>
FIEEHBLTVET, COHMZERT 572010 EREW S L e
T— AT, WEREREG LT Tu—F 2 RA LTV E 5, B
T —~iE, [MBEOTEE»SHEAHELS ¥ 3y Y a vz LEIBEBIEK ]
(PR S 7 — VTR ORI PR |, [ ZHaEF 0%
BRI RO ZRELICHY $9,

EHET—aDS5HEEREEET S

SRR TR O 728 2 R 3 5 72001, Mo S e itast: 2
BT 5 2 EARATT, RORMERKT 2 LEMBRTIE, MladEs
TORN EMBOENDHMLDO D2 b 2 RET LI EDPMOENTVET
A NSO EIFFEICEHNT 2 FEEIMELLTCVERATL
M7zblid, HenboFMEz 4 ZEETERMET A2 LT Mg
JEREDS AL S N7z Wi A & Mg O R MR DL T 2 HEES 5
FiEERFE L, HEEOIERENE & ZE% ERWICHERLE Lz, Tox
A ZHEEE. R[] 2#/125 [zb] oMb L%k
WCLET, ZoEE LT, ERET, »o. 1 HHllLE B2 %% 5
RS RE R C L3 T oE 3. TNOOER2ENT LT A
%1% Whole-tissue TDJJ « IO E B RE 2 5HII§ 2 & LT HFITE
B THRIIL T,

Az bIdIRI, W7 — & 2 58 5 h 2 a0 h— AR O A
BIRICD EDOWTHEETVEMEL, ETMIEEINLNFIINT A—
Y e BAEE R LCHEE T AT R s L £ L, MRETFERZD
HH SO, NFNTA=F L) F LIRS BIREA ) —
SV ZIIEHTRETH D, DEER L B EEROM B ZH S 20T
5 LTl Ry —Vich b L fEshET,

F—= I P LERICH B ROME LT 2HEFTEE, HEA 2 —

a y B p(pib) « P(blp) 7:(p)
E Y BENH XE  mEaE
t ;
w%%MM@ﬂ*ﬁ%%ﬂ]
WREEEORN  MEOEN A0EHEN RAIFIE

Cc

/
ﬂm@@@?* y | e— LT e e—
(@ TR, 7 ARLES) 06 = 15 -002 EhzE 0.025

M1 ho~N1 IHEE

‘ A AT WF ‘ sugimura@bs.s.u-tokyo.ac.jp

AT |
“-‘n\
= .

e /] =
1 Vo)

VTR MR Y — vy EoRHEMRSREL, KEOEE
F=IWRONE LI o2, ZOREEEZRBIICH LTV FE
Fo LA BELTELWIGET — 5 2 5 hREMEHET 5 Tikid
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D, L7 RT—VOHOBEOEREI VA r—VDT 2574
S XY MEBICERENS, 2. 77 F VRESRFIHNL0 YL & B
W BIBDORBERNS Y AZEBTLEV) o0H LvwaryE T %
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CETHIILE L7z 25 OMRRE TV EBEMOMRF RIS
FEONT, BEREORMDPLFEY— Y a VT E TOERT— 5 %
BEICHIT 2N RBHEFVERELE LA (M3),

F RS 2 o HERAIE TS L o TRIBOATE) S5 — v % F
WL GRIRFN 2 3EE) & LB 2 HAE DT, R OITE) % i
BN HEIICFE SEH T LI ML E L,

AyvE—o

M7ebid, 7/ s —MIE RNA BLFIST. BB B L% & oLy
M2 B D DTV E o S 51, BHE T VRGN, P
B EOWHFR AN TR BEMIGEI L, EWERTEERE LT
EE9. AVHEBRREOFH T2 IO, ReED0H D)
PRHALET,

RS RES A
—wam
W i T Lo
PR e 4
Fortl %
11->13 v iz
ot sl
1%-%17
g a1 :
EFIL I pree
. ..--.I..- =4
0 AEB] 30 Te MREN 1%
[ I e ) e P
{ I | B
TR W[ | AR
2ing " Fas " Zens|  rEv-cax

3 BREEMTHOARENLBEET I

‘ 3= ‘ ytoyo@bs.s.u-tokyo.ac.jp ‘ https://www.bs.s.u-tokyo.ac.jp/~toyoshimalab/

LT

i BT 57200
BHEFLVET LT XA

FEA R AETERE X T SOV E G Hd%

EI R

"

HEGBHAOEKGIZE DO THET, EBRTHIO), HBEWMRET
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F RNA %%, B4 AN OBGICERL 2 &#2Ho TWwab 2 255
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IOVHE LRI TVET,
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VAT —XOl)& 2 R CTEEBRNTE 2720, T E CTHINASHEE
720 WG D CpG A F MALZWET 5 7V T X 4 & —if I HFFER
BLE L
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Martin FRITH
&

We are entering the age when we know the genetic sequences of

many living things. These DNA, RNA, and protein sequences are
the blueprints of life: they hold the instructions for making a brain,
for maintaining a healthy organism, and for the functioning of
ecosystems (interactions between organisms). They have evolved
for ~4 billion years by gradual changes and repurposing of genetic
elements: so these sequences hold evidence of their evolutionary
history.

Fig.1 A The Instructions of Shuruppak, ~4500 years old. B Genome, up to
~4000000000 years old: parts have remained recognizably similar for billions of
years.

Our research group aims to develop and use methods for finding
interesting functional and historical information in these
sequences. Everyone's own creativity and original ideas are
especially welcome; breakthroughs will likely come from weird or
overlooked aspects of genetics and biology.

Genetic fossils Sene

Finding interesting things in
‘genetic sequences

EIRAI R A ZERE X 74 H VISR A 8%
Martin FRITH 79z - ~—54 >

™

Repeats

g

Genomes include many repeated sequences, such as tandem
repeats and interspersed repeats. These repeats are prone to
complex mutations, which are known to cause dozens of diseases,
yet they have been under-studied, partly because of technical
difficulties in analyzing repeats. So our knowledge of repeat
contribution to disease, to healthy functioning, and to evolution
is likely just the tip of the iceberg. We have developed methods to
detect various kinds of repeat alteration, which have found causes
of disease, and revealed overlooked evolution and mutation of
repeats.

Rearrangements

Sometimes, genomes mutate and evolve by complex
rearrangements, such as shattering into segments that rejoin
in a different order. We have developed methods to detect and
reconstruct such rearrangements, which has enabled diagnosis of

genetic diseases.

Absent sequences

Some sequences, such as tattatgcgcg, never occur in the human
genome. Why not? Is it just chance absence of some sequences in a
finite genome? We have developed methods to detect absences that
are unlikely to occur by chance. Some of these significantly absent
sequences are targets of immune systems: this might help us to

better understand immunity and pathogen-host relationships.

Tef————————| g

ol | 30153500 | 20354000 | 30154500 | 30,155,000 | 30155500 | 30,156.000 |

Genomes contain decaying relics
of ancient genes, which often come
from long-ago insertions of DNA
from viruses or virus-like entities

(transposable elements). These "fossils"

Chickan

enable paleovirology: the study of i

Homclogy 0 ransposalbin slement protens
ATEX56 5% podlINE/FTE. L I

ENCODE Cardudate Cos-Roguiaiory Eaments (cCRES) combined oo all ool tges

Regulmaeny pamants fmm ORegAnng

Moz Asgemants of 100 Vemsbesies.

ancient viruses and their evolution. Painied  furtn
Lizard
We have developed methods to find Cogiacarth
Fugu
extremely old and decayed remnants, Zetfish
hich ling a di t St
which are revealing a diverse ecosystem ¥ mammais conservation by PrasiCons. {7 primates) Fig.2 An ancient genetic fossil
of transposable elements in our aquatic ah ._ ._‘l _‘ o |1-. L (red) in human chromosome 19,
Rapsdrsrag Elsments oy AeceaiMasker which has been repurposed as a
ancestors. [T 1 101 regulatory element.
‘ 7 1) A ‘ mcfrith@edu.k.u-tokyo.ac.jp ‘ https://sites.google.com/site/frithbioinfo/
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