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(¥3X) : To maintain life of organisms individual cells must be proliferated. Genome information
in each cell must be transmitted into daughter cells during cell proliferation. This process is called
chromosome (genome) segregation. Errors of chromosome segregation induce chromosome
instabilities in cells, which cause carcinogenesis. Major goal in our research is understanding
mechanisms how chromosomes are faithfully segregated. In this project we determined a crystal
structure of the CENP-T-W-S-X complex, which is essential for chromosome segregation. Through
knowledge of the CENP-T-W-S-X complex our important research results will contribute to
understanding of carcinogenesis.

1. BITERE 130,662,456 M



=21

HiERE 100,509,582 . MHiERE 3,0152,874 M)

2. WAEEMEAR ERM23F2810B~F/ 25454 58 30H

3. HIREBM
WD AEMMERHNZIZ, 7 MEREZ O T DEERTH 2 PRk L EITREF - 1
FES NI IIER B, REER SRS HEEIC, o0 T —NELD &, B
é%@iﬁm DAL IR T D IEENAE LS (7 AREEN), 7 LR
TEMER 51 & 3 2 T YR ESRE D B X, DA DEME L2 HE LD 5 HE) ) Th

\M@m YEL D 5y FHERE D FRI X R D AAEE ORI RWVICEBRT D & B2 6N T
W2,

HRREBEHEOWINOIX, K707 T ABMETE Y . &EBY O YR Bl MZE 72
b u AT REE QTR ORI ARIBIZ I T D b A TR Y R B
DOFSRER T IZE B LR EZ R IICAT /2> TE TR Y . HNID L —EDORHI %%
T\, K7 7T ATH, WILNRZ Mifﬁﬁ%%?ﬁiﬁbfé‘tk‘/}\m%ﬂ’
B2t a i e LT, 'y ha AT DERET 5 7o DI WA 70 4y T i Hui & b
THZET, BB ‘&@5/A$**ﬁ@£I%A%VAWTM%¢é_k%aﬁ
LTS, BRI, IO ED TELINETOMEEZ M E LT, 1) M
EFROREN G Tl EREEY T2 AN TE Y b a AT OFSREREE R
ﬁ%ﬁ@éﬁ%&Z)Eﬂiﬁﬁﬁﬂ%\ﬁ%%ﬁh®£ﬁ%%%w1ﬁyFn%7
DIEEEARE~ T AN ED X DI AAICE G 2 DN Z AT D050 2 At 42T

CRFH %?’ELL?’CO

DO TIX, HEEE D iV E THFSE L C X 7= CENP-T/W A 1R(Cell, 2008)IZ7EH L
72o B2 CENP-T-W HAKN ED L HIZ DNA ICRERT 200 EHOEMNCTHZ & %
HEOLE L7,

DM TIL, v UARNAET VOERFRE AW, RKFFETIIEY b 2 7R
2B CENP-RD /) v 777 b~ A2 WP AFEREZTRD, B b A
TR TELENALLE ORERAAZ B LT,

4. HEREE-AHE
D Y FAATERS DN\ BORKEE - BEFHET EREMENRADL SO
7%)
PERERR AT SRR -
FxlZ, B hua A 7O DNA fEKICEERE ST % CENP-T/W B8 ZFEL TH
¥ (Cell, 2008), CENP-T,-W @/ v 7 7 7 MR, UL, K& X7 BITARM
m7a Yy NBMRLIEI DA LT 2, 22 4R KOV 23 4EE (121, CENP-T, -W & &
ATDHEIRE U RITBEORBEIT -T2, 28 FELKIL, FE LT=Z 7 ERED



=21

J w770 MRRORINL & KRBT 217705 L L bl RE L X7 BIZEL
THEENAARPICIBE 2T X BERSRBLIR T OF 2T Ulc, FFER7RZ8 8
B, TOERE S S22 X7 ENREBLIT 5 X5 72 DT40 Mila 2 #r LT,

Yu o (KENRE O B (2O W CEERNZ AR LT=,

BEEYFEEER

CENP-T/W #HAEMIZEA L TIL, KIBGEN TOREHRBLRIZLLAID SN L Tz,
fEm b2 23 FEENICITMENT T 5, 24 FFE DI ﬁ*g‘%@ Xﬁ‘?i‘%iﬁﬁ’ﬁﬁ ZHLY HA
te, F72. CENP-T-W LfEAT 54080 %Hmf%t LS AR b S % fife
NELUCHRESR O X B EREATICH Y M T E & LTz,

2) B FAATHERIVNIEEGFD/ VI T I RIDRERAVEENAEER
(EFZFEHE R, 5 D)

U O ATHER Y VRV EBEBETO ) v T U v R, BMAEBSETH DL —
AN BBV ZMEE B Fr ATHREL OB Z, B L~V TH~D Z L
Wt CTH 7=, LA, A LN, B buATHERY /78 TH% CENP-R
D) 7T IR REER LIZEZA, EFETEXHZENHB L, CENP-R / v
770 b~ AOFEMARRBTENT & Z e W TN A FERE HEE LT,

5. HARME-KERHE
1) B ROATERAL /NI E DR - 1S 2R

EINIEYEN ?VFDfY®DNA%W’p§#A¢5CH@JMW@%%%EEL
(Cell, 2008), ZDOHEAKEWE U=t b A7 OEREMRIT 2 AW THE L=,
23 AEJE 1T, HFIC CENP-T/W A 1RIC ﬂLTEM%%iU%L$%%%%%ﬁ@Wf%
7SN FE CEIE, FOAEYFEHERIC OV CllIRAY £ % H > CRE
THMETIEEZ L o7, ZUOHIZ, CENP-T/W AR, CENP-S/X AR & flEH I
EATDEVIOREEAMFERTHZ, SHIC X BESEEMITIC X - T,
CENP-T/W # &K, CENP-S/X #HARF X OY CENP-T/W/S/X AR D mks FERE & 23 Ik
ETE -, FOfER. FNFNOESIRIT. b 2 h A=A & ©  CENP-T/W/S/X
BEEIT, ~T 04 BAEEEZHKR L TRy ha X7 ~RET L2 ERH LN -
oo EDIT, 4 BERIRICKNERT XV BEEERIE TS, 2 JICEREMA 25 v
SNITBEIX, MENTEY hR AT SNERICBETERNI EZHLNICTE, 20
ZEMND, ZO4BEREES, B FPa AT OBEIZVNETHDL I ERDbhoT, S
512, CENP-T/W/S/X D~7 1 4 B{K(X, DNA ~BEOHAEZEANTHIEERSH D Z &
ZRWE L, ZoOZ L5, DNA X, CENP-T/W/S/X4 EARDJE Y &&=tk %
EDH T ENRBEINTE (KB, 235 OFERIT, Cell FEICHmCHEER L2 (Cell, 2012),



H=X21

DNA-CENP-T-W-S-X
(R& LAY — KigHE)

4 . CENP-S-XH3#z V&
EBGFROTIEESE Fx MaTHEEE LN

24, 25 FEIX CENP-T 23MAB¥F R a7 & EDO XS ICEbANEH LT HZ
EERRAARTZ, XU OIT, CENP-T MM 1 b 27 % /37 E Spe24/25 AR LA
T5HZ L &R LIk, CENP-T OFFERIEZEIR X 37 B2 /F LT, CENP-T ® N
K D 63-98aa DR FEGICMATH D Z LA LT LIz, 72, Spe25 D/ >
77~ DT40 4 1B L C. Spe25 @ CENP-T A fEk#FE &z, ZNbHD
IR AW 27 D FEBR & AT L C, CENP-T & Spc24/25 O AR IZ DUV T X S fiEdT %
T2, FEMEIEZ I O MM TE T, TORER, CENP-T & Spc24/25 D=—7 73
FEAETADBHA NI o7, 2D OFESIE, EMBO J 3ICHIHE L= (EMBO J,
2012),

2) EUPAATRVNGEBIETFD/VIT IR IRERWN-HNAER

TEIRICIB T DRN A & YR BIAR 2 L OBEEZH L NCT 5 AT, 23FEE T
\ZHESL. L7= CENP-R ® / v 7 7 7 b~ 7 AOFRBFBFENT 21772\, CENP-50(U)D J
JT7 UMY URELTREA L L5 EEHLNT LT, LorL, CENP-50 D/ v 7
77 b~ 7 ATIL, CENP-R ORIENRKDOINDLDIZX LT, CENP-R ®/ » 77U k
~ 7 AT CENP-50 (U)MBJHFEL T\ % Z &225, CENP-R (X, CENP-50(U)D FitiZfF
(ET5HZ LML, £/, CENP-R @/ v 770 b~ 2% HWTZRBALERE
B4 LT 23 FEE IV DD TR 7o i B2 1572,



=21

24, 254EFEIX, CENP-R D/ v 77 0 b~ 0 A% W FE DN AR 2 AAEHYITAT 72
o712, EOFER.CENP-R D/ v 7 77 b= U ZADKEFIZHEBAMEEZBY DIFThH,
DADKE LRWTHENPABEITHRIMZ D Z EXHA L. GasCHEliH: TIEERD
he o H— L OIFEFFE), Ziuid, CENP-R BZHIAA DRI/ 5 Z & &REB L
TWb, T ha AT 2 X7 LN AL OBREN MG TH G 7e> 725
REFZ D,

HAERRDFERZHE

T b AT HRLE LI AR EL I o0 T 5720121, B ha AT
FEIRICAFTET D2 VX EZFE L. ZI D OFH %%m%%%ﬂ_ﬁéﬁgﬂﬁéo
ZOWESE O E LT, XN ERER. FEKT LT, oFokixEN
B X LRI B ORER %L®%%L%ﬁbooﬁé L L7ens, By ho 2 7 AEK

ZFET D2 87, BRCHER S REETH v . ST LR S Tiden, %
DX RO & Box OWFFEETRIE L7z CENP-T-W A RICIER L TARER
MG MR 24772 . CENP-T-W %% CENP-S-X & #H A& K&k L. CENP-T-W-S-X &
KD X BoiG A IE O Lz, ZhbOEIE, B ba XA TR S 5 Tl

<FHiE TV D, 52, PASMCE ZofiEs e 2 b icBli-#iE4 & v, DNA
EOREEHADR e A U EEE LTS Z G, Frxld, By ha X TICHEE
TOHHHDOX 7 VY —LREETH DL 2B LT, Zhud, o5 & Bk
hboTxIFANLI, FHO/a~F UoEE LTERZZIT 05D, ERRIC, #
B OMEEEN ST 2 OB LIZET /I OWNTORBEERIEN & TR0, Furse
TETOWR LN FEORE MG 2D,

ﬁﬁ@ﬁ%i ﬁﬁﬁ%@ﬁf%#&@%ﬁ%&’&f%étw\é@@%%ﬁ%

[ZIE RO A ARORFIEE) O FRIITFE O  ATREMITRV, LA Laen s,
%ﬁ@ﬁn ﬂbfﬁ%%%oﬁ%m%&&%ﬁhTWé DD, RBERZIZAISE
REDOFHRIZFLG TE L AMRBIEE V. FFC, FIRAFIDR Y ) —=2 7 RITIF, s
DIFZERRRZIE DD RITE 2 HDH EEZ TS, HBIE, Foxr BHERESHFFEAT O
INT, KHFRAIZEA 7 ) —=0 7 %7729 Z L IXREETH 203, BB A R ORISR
¥ L OILFRIFEITREMACHEE L. AR DA SINDIETT A 7 A /) RX—3 g
DRIBIZFGTEDHLEZTND,



H=X21

6. WAIRRRE

MO
M

BT

(BEEH+—BHREY) FH13H

1. Nishino T, Rago F, Hori T, Tomii K, Cheeseman IM, and Fukagawa T. (2013). CENP-T provides a
structural platform for outer kinetochore assembly.

EMBO J. 32, 424-436. http://www.nature.com/embaoj/journal/v32/n3/full/emboj2012348a.html

2. Hori T, Shang WH, Takeuchi K, and Fukagawa T. (2013). The CCAN recruits CENP-A to the centromere
and forms the structural core for kinetochore assembly.

J. Cell Biol. 200, 45-60. http://jcb.rupress.org/content/200/1/45.long

3. Krasikova A, Fukagawa T, and Zlotina A. (2012). High—resolution mapping and transcriptional activity
analysis of chicken centromere sequences on giant lampbrush chromosomes.

Chromosome Res. 20, 995-1008.  http://link.springer.com/article/10.1007%2Fs10577-012-9321-0

4. Nishimura K, Ishiai M, Horikawa K, Fukagawa T, Takata M, Takisawa H, and Kanemaki MT. (2012). Mcm8
and Mcm9 form a complex that functions in homologous recombination repair induced by DNA interstrand
crosslinks.

Mol. Cell 47, 511-522.  http://www.sciencedirect.com/science/article/pii/S1097276512004935

5. Hori T, and Fukagawa T. (2012). Establishment of the vertebrate kinetochores.

Chromosome Res. 20, 547-561.  http://link.springer.com/article/10.1007%2Fs10577-012-9289-9

6. Fukagawa T. (2012). Formation of a centromeric—specific chromatin structure. Epigenetics 7, 672—675.
http://www.landesbioscience.com/journals/epigenetics/article/20389/?nocache=1578787976

7. Maruyama EO, Hori T, Tanabe H, Kitamura H, Matsuda R, Tone S, Hozak P, Habermann FA, von Hase J,
Cremer C, Fukagawa T, and Harata M (2012). The actin family member Arp6 and the histone variant
H2A.Z are required for spatial positioning of chromatin in chicken cell nuclei.

J. Cell Sci. 125, 3739-3743.  http://jcs.biologists.org/content/125/16/3739.long

8. Takeuchi K, and Fukagawa T. (2012). Molecular architecture of vertebrate kinetochores.
Exp. Cell Res. 318, 1367-1374.
http://www.sciencedirect.com/science/article/pii/S0014482712000924

9. Nishino T, Takeuchi K, Gascoigne KE, Suzuki A, Hori T, Oyama T, Morikawa K, Cheeseman IM, and
Fukagawa T. (2012).

CENP-T-W-S-X Forms a Unique Centromeric Chromatin Structure with a Histone-like Fold. Cel/ 148,
487-501. http://www.sciencedirect.com/science/article/pii/S0092867411015704

10. Perpelescu M, and Fukagawa T. (2011).

The ABCs of CENPs. Chromosoma 120, 425-446.
http://www.springerlink.com/content/4188q57153443056/

11. Gascoigne KE, Takeuchi K, Suzuki A, Hori T, Fukagawa T, and Cheeseman IM (2011). Induced ectopic
kinetochore assembly bypasses the requirement for CENP—A nucleosomes. Cell 145, 410-422.
http://www.sciencedirect.com/science/article/pii/S0092867411003084

12. Suzuki A, Hori T, Nishino T, Usukura J, Miyagi A, Morikawa K, and Fukagawa T (2011). Spindle
microtubules generate tension—dependent changes in the distribution of inner kinetochore proteins.
Journal of Cell Biology 193, 125-140. http://jcb.rupress.org/content/193/1/125.long

13. Suzuki A, and Fukagawa T. (2011). Cell Biological Analysis of DT40 Knockout Cell Lines for Cell-Cycle
Genes. Current Protocols in Cell Biology 50, 8.7.1-8.7.17
http://onlinelibrary.wiley.com/doi/10.1002/0471143030.cb0807s50/abstract;jsessionid=810112A9A9B27
A06827E8D1249BCD154.d01t01

(BEFH»—EREL) 544

1. BIEER “EobOATPICHEETRAI—9IOTFEE" RBESET] Vol. 31, 187-192.
(2013) ISSN978-4-7581-0328-2

2. FEEER, FNEE “EUrOATHEBICEFENGIOTFOEE” B Vol 66, 552-558, (2012)

3. BINNEER “LUrAATDEE" E£EDOFE Vol 62, 454-457, (2011)

4. BNIETER “FiL<REINI=- CENP-S/X BER" £HEDFE Vol. 62, 470-471, (2011)

(Ri5H) o




H=X21

o 2
o

Eick

£t 42 ¢4

EMRRAT F 414

1. RINER. ERGEERDPELTRIETSFRTHEE. TR, 2013/1/29, FAMERLHFOHESE
EFRFAXBERRAMI VORI L

2. HPRER R K . FNIEERM. FRMERASHEEEREF hsSpt2 DR/MAYOIFUFTAFIIRITE
[T5HEE. BRI T . 2012/ 12/14~16  FE 85 B A KA LFR KK

3. FEEFEE. ;FEJIIEER. Structural biology of eukaryotic chromosome segregation
machineries. {8 ™. 2012/ 12/14~16. £ 85 AR ELFE L KE

4. REE—. R)IERM. BEONBEENIE—2 U EERD DSB IHKFHLGHEREBARRTYY
FIZBFZRE BRAT. 2012/ 12/11~14, E B M EHAD FEMERES

5. LT FENIFER . Mcm8 & Mem9 [FEEAERZ AL . DNA Z KR HEBEBERICSIZTEISINS
HREBRAEEICEVNTEC ER M. 2012/ 12/11~14, F B AKX FEYMERSER

6. J& Bt FE/IBEMh, ATBRADOIEENSHESMNTHEEEUFAAT DRBEAN=X L. 12 [E
.2012/12/11~14,. E B EAAL FEMESESR

7. ZEJIEER. Kinetochore specification and assembly in vertebrate cells, & [@ ™ .
2012/9/24~26  HXBEIZFSFE 84K

8. FEFE#EK. FEIIZEER. Structural cell biology of chromosome segregation machinery. £L 15 T .
2012/9/19~21. B 11 B R ABERFMB R

9. ZEJIIZEER. Kinetochore structure, which ensures for accurate chromosome segregation.
FIR™ . 2012/9/19~21 . FE NN B BAEZSFMER

10. BEFE. FIEER M., FREUFOATREMERNHRES{K CENP-TWSX DEEREERE
. BHEM.2012/6/20~22. 5 2 A BAZEBERFRER

. RNER. TEDIRTAIRITHESNS U MAATOR B #EHE . R4, 2012/5/14~
15,6 AAARIEDIRTAIAMARESR

12. Fukagawa, T., Kinetochore assembly, structure, and function, ¥&;E, 2013/1/23, 2nd
Internation Symposium ISIDP

13. Takeuchi, K., Fukagawa, T., The Histone—fold CENP-T-W-S-X complex induces positive
supercolils into DNA, 27352 Xa(KE), 2012/12/15~19, 52th ASCB Annual
Meeting

14. Fukagawa, T., Chromosome engineering to understand molecular architecture of
vertebrate kinetochores, X, 2012/11/25~28, The 8th 3R Symposium

15. Fukagawa, T., Structural Dynamics of a Key Interface with Spindle Microtubules, R,
2012/10/10, The 2nd International Workshop on Structural Epigenomics

16. Fukagawa, T., Molecular architecture of vertebrate kinetochores, /NJILEAF (ARA),
2012/10/1~5, EMBO Workshop

17. Hori, T., Shang, W.H., Fukagawa, T., Ectopic Localization of CCAN proteins induces centromere
formation in vertebrate cells, /\JLEAF (ARA2), 2012/10/1~5, EMBO Workshop

18. Nishino, T., Fukagawa, T., New histone complex at eukaryotic centromere:
CENP-T-W-S-X forms a unique chromatin structure, 2012/9/5~9, BRI ((75>RX),
Jacques Monod Conferences

19. Hori, T., Shang, W.H., Fukagawa, T., Molecular architecture of vertebrate kinetochores, —=a1—3—%
(:kE), 2012/5/15~19, Cold Spring Harbor Laboratory meeting

20. RIIEER, FRbATHAOEEERE, =5, 2012/10/18~19, 5l 24 FEEGHHARRIE
BARFAO DR RER B I TERS

21. AEFHEH, FIER. EREYFRFIT7HESE T CENP-TWSX & A DB E LHEE. Il
B1.2012/1/25~26, F 29 BEBEKT—YavT

22. TR ERE . RIIEM . U MOATICH R A CENP-T-W-S-XER U T+ —ILFE &K
FEDR—/IN—aMVEEATHERZRFD. MWET. 2012/1/25~26, % 29 BIEEHKD
—yayd

23. Y8 B, FNEHM. EEFENHEICLKIAIECOATORIH . LB T, 2012/1/25
~26.F29EFERBAT—YavT

24. FEJIEF. FE)IEEB. Functional analyses of the CENP-O complex in mice. lU& .
2012/1/25~26 . F 29 M BHKIT—HavT




H=X21

25. Perpelescu, M., Fukagawa, T. et al., CENTROMERE CHROMATIN REMODELING - A
COOPERATIVE WORK, {l& T, 2012/1/25~26, S 29 @ EREIT—H v

26. Wei—Hao Shang, Fukagawa, T. et al., Experimental creation of neocentromeres in chicken
DT40 cells, il &, 2012/1/25~26, F 29 MEBET—HavT

27. Fukagawa, T., A unique centromeric chromatin structure in vertebrate cells, EET,
2011/12/13~16, £ M4 A AAXRFAEYZEEE R

28. Osakabe, A., Fukagawa, T. et al.,, Histone chaperone activity of a novel histone
interacting factor SPT2, #&;ETT, 2011/12/13~16, L M4 B A AL FEYEFEE S

29. Hori, T, Fukagawa, T.. et al., Ectopic localization of CCAN proteins induces centromere
formation in vertebrate cells, & &, 2011/12/13~16, £ 34 BB A FEYEESE SR

30. Nishimura, K., Fukagawa, T. et al., Mcm8 and Mcm9 form a novel complex involved in
resistance to DNA crosslinking reagents, f/E 7, 2011/12/13~16, £ 34 BB KH F &%
MESESR

31. Kitamura, H., Fukagawa, T. et al., Interaction between the actin—related protein Arp6
and nuclear myosin I and their contribution to the nuclear, f&;ETH, 2011/12/13~16, &
MEIRADFEMESESR

32. MAEE. BN EBBfth. CENP-T-W-S-X BHERKIE BIRARIVNNVBEHOEEHKIEIC
EELREIEES.MIET, 2011/12/13~16, F M EAAXAD FENERESR

33. BAIMK. RN T, =Jr) DT40 %ML /- MCM-BP(MCM-binding protein)®
MEHEREMT . BEIET, 2011/12/13~16, £ M4 EEAD FEYMFESES

34. RO FEIEEM . DNA BERZFITHFIEXR /N TR H2AZ isoform D
5 HIE™, 2011/12/13~16, M4 B EHA D FAEYERESR

35 ZINEBER. SEHYICHFE2XRPITRBEE. WE™. 2011/9/21~24 5 84 @ H
KELELEEXE

36. FIBEE, FRFITHEZRETIIEDIRTAVVAKIE  HIE™. 2011/4/25, 1
BEIES/LRRREIBI—IavT

37. Nishino,T. , Fukagawa, T. et al., Structural cell biochemistry of a novel histone fold
vertebrate
kinetochore complex: CENP-TW and CENP-SX form a heterotetramer, T /\— (K E),
2011/ 12/3~6, 51th ASCB Annual Meeting

38. Nishino, T., Fukagawa, T. et al., Structural cell biochemistry of a novel histone fold
vertebrate
kinetochore complex, WITAFK—/N—(KE), 2011/ 7/11~15, Gorden Research
Conferences :Chromosome Dynamics

39. Fukagawa, T., Genetic engineering of chicken centromeres, ISUNS(AFYR),
2011/9/17~20, 6th International Chick Meeting

40. Fukagawa, T., Genetic engineering of vertebrate centromeres, KRR CKE),
2011/11/16~17, The Boston Area Mitosis and Meiosis (BAMM) meeting

41. RIIER, EHBMO LU FAAT AR, =8, 2011/10/20~21, FR 23 FEEEHAAR
RIYOIFUFTATIIVRO D FHBI T HERARS

—fgmEF 1
1. RINEER., NALERET 2 FOATEER BT T 2RBRRDOBAFKEGH. ELT.
2013/1/22, EFEEEE T+ —S L 2013

I =




=21

E ¥ | (WBEFH) 5toH

Bt

3 (HEEH) o

H 8 -

R &

Kim

Et ot

V\ol eb | EEEEHER MEEE (http//www.nig.acjp/Research-Highlights.html?research_tags=2013)

; ELEIEFMEAR HSFEEMEEF —1—X (http://www.nig.ac jp/labs/MolGene/news_j.html)
(UR

L)

B K |1 LEEP—RAREES]. 2013/4/6, ELEGEHER. —RHER. 100 &, MBESHOZ 1DE
£ O mET-mEEEAoL,

B2 CREERHATRE . 2013/1/9, BRBRABK . HEIFR .30 £, EROTEHS, BEITONT
f:i; f” nES.

o =3 NEGFHHATEERE]. 2012/2/23, Z SN A PFER, D1 FE 1144 ECHOBE, ¥
W%k DEKIZDLTOHHEE,

o) 4. THRZEEEEARM . 2011/8/29, ;B FEGHEERM. BE RIS KREME. 74.

HEENITOTVAIHAERARIZDLNTHHIY O ERIALT-,

- | 1. FRMFRE. 2013/3/26, 1H, o bOA7 ATER-NABIZERRICESF

— & | 22 BRBNAMATHEEHORINBIES, LU POATOREKTHRA L FOATEE TR

MO https://bio.nikkeibp.co jp/article/news/20130326,/167024/

% 15 |3 YAFTEZ2—X NIGHE BHiMNGEBARIZTIEFAAT IORO—EREfZH

& http://news.mynavijp/news/2013/03/29/140/index.html
&t 14 # 4. YAHOO JAPAN =—a1—X, EHIMALEATIET U rOAT IOHO— %R

L@S[TYRIR]GEEHNEURAAT N TEE-ANABIZERFKICHE

. BIO IMPACT. BZH D FNZIZL. TV MOAT DO RETHRA U COATES RS

L ATAT O L, BEWFAEUIOAT ATER-NASIERXICHE

http://mediajam.info/topic/2401885

8. YAFE=a—R EIREHF. DNA FA—TDNA BRI BB IDBEICREET 2EE IV /I\VEEHR
http://news.mynavijp/news/2012/07/06/103/index.html

9. Excite =2 —X, B{=HF. DNA & A—TDNA S EE I DBEICRIET 2B S 2V /I VBEEHR

http://www.excite.cojp/News/it_biz/20120706/Cobs_ie_201207_dnadna.html

10. AT4F7 2% L, EIGHE, DNA 4 A—CTDNA SEEI R I0BEICEET 2EEI /I VEEER
http://mediajam.info/topic/2111011

11. Nature # 42 xR I, 2012/3/25, 26-27, LV FAAT DIFEMNDER P ER=FIE DL 0B N H
Dhot:

12. BRNAATH AL BEEMRER. LU rAATDAIXKENER N LB EEISLE
%R
https://bio.nikkeibp.co jp/article/news/20120202/159333/

13. RAFTEZ2—R EEH. AN ERBICHRT 520D\ VBEEEAROIEREEZEN
http://news.mynavijp/news/2012/02/06/043/

14. YAHOO JAPAN =a1—X EEH, HBEAEREICHRT H-ODIV /I VBEEROIERBEERE

B

~N o o b




=21

7. ZOMEFREEE

22 FEIT J. Cell Biol IR RLI-TE (L. AEDEBETHRELELLTRNSNT .
(http://jcb.rupress.org/content/193/1/3.full),

23 FE(C Cell BRRLE-HRT., REDEBETRERFLL TR SN,
(http://www.sciencedirect.com/science/article/pii/S009286741200089X)

24 FEIZ J. Cell Biol EIZHRLI-PIRIL. BEDBETHELELL TN SN,
(http://jcb.rupress.org/content/200/1/7 full)

10




