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JSI meeting 2013

Last year, from December 11t to 13" 2013, I
had the honour to be invited to the annual meeting
of the Japanese Society for Immunology (JSI),
which took place in Chiba. | attended as a scientist
presenting new data, as a co-chairman of the
session on “Host-microbiota interplay”, and as a
representative of the French Society of
Immunology (SFI).

[ was truly surprised by the extremely high
quality of the oral and poster presentations from
junior Japanese immunologists. | understood that
these young scientists worked hard and made a
real effort to present their work in a very
professional way. Importantly, I could appreciate
this work as, for the first time, all the talks were
held in English. For instance, [ was at the JSI
meeting in 2012 in Kobe, and was frustrated to
miss most of the presentations held in Japanese,
which clearly were of high scientific interest. |
realize that this imposed huge efforts from young
scientists who had to share their energy between
science and language. Nevertheless, this is a
service to the new generation of promising
Japanese immunologists, as they will be better
trained to communicate their data to the rest of
the world, in meetings and publications.
Furthermore, as networking is key in science,
further improving communication will serve
Japanese immunology in the long run and also
profit the other countries from the excellent
Japanese research.

[ was also very happy to represent the SFI. We
have taken this opportunity to reinforce the
existing links between the French and the
Japanese immunology communities, and to foster
new ones. In Paris, from November 4t to 7t the

Lymphoid Tissue Development Unit Institut Pasteur

Gerard Eberl

SFI organized its annual meeting and held a joint
session on Mucosal Immunology that was
co-sponsored and co-chaired with the JSI and its
representative in that meeting, Hiroshi Kiyono.
Two junior Japanese speakers, Satoshi Uematsu
and Noriko Tsuji, were selected by the JSI to speak
in that session, and it was a pleasure for me to
meet them again in Chiba, talk science and
establish collaborations. In Chiba, I co-chaired the
session on “Host-microbiota interplay” again with
Hiroshi Kiyono, and me and James Di Santo were
the speakers representing the French
immunologists. The JSI did a commendable job in
selecting two promising young scientists to attend
the meeting in Paris, and the SFI will be inspired
to do the same in future occasions.

[ wish therefore to express my gratitude for the
invitation to write these few words, for the
invitation to the last two JSI meetings, and to be
involved in strengthening the interactions between
the French and the Japanese immunology
communities. And finally, [ wish to thank the JSI
for the effort to have all the speakers presenting in
English, thereby giving us non-japanese the
opportunity to appreciate your science.
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To whom it may concerns,

At first, [ would like to express my gratitude to the
Tadamitsu Kishimoto Travel Award for provide me their
support to present our research results at the 11th annual
meeting of the International Society for Stem Cell Research
(ISSCR), celebrated in Boston from June 12-15, 2013. In that
time, I belonged to Riken Yokohama, Research Center for
Allergy and Immunology and in this meeting I presented how
iPS technology can be applicable to produce huge numbers of
human T cells with a given antigen specificity against cancer.
We succeed in this new method for regeneration of antigen
specific T cells by reprograming a Tissue Infiltrated
Lymphocyte(TIL) specific for melanoma antigen MART1 from
a cancer bearing patient into a hiPS cell line and to
differentiate it again into T cell lineage in a co-culture system
with OP9 stromal cells expressing notch ligand Deltal. Our
results shown that hiPS established from TILs conserve their
parental TCR recombination and they can be fully
differentiated into mature and functional T cells that
recognize MART1 antigen. This data suggests that human
iPS technology can be used as a new method in cancer cell
immunotherapy.

The 11th ISSCR meeting was outstanding in many aspects.
The best talk [ assisted in the plenary session was the
presentation of Dr. George Q. Daley from Boston’s Children
Hospital and Harvard Stem Cell Institute. Actually, current
protocols for directing hematopoietic differentiation faithfully
recapitulate myeloid lineages, and there have been
encouraging reports of NK, B and T cell development.
However, recapitulating the various stages of hematopoietic
ontogeny and producing engraftable hematopoietic stem cells
(HSC) has proven elusive. Dr. Daley presented novel strategies
to produce specific hematopoietic lineages, and to achieve
HSC derivation. Moreover, they shown substantial report of 4
genes that can be used to reprogram Hematopoetic
progenitors derived from hES or hiPS cells into a cell type
much more similar to a truly Hematopoietic Stem Cell.

[ feel this conference was important in my career
development because not only serve me to practice my
communication skills and expand my academic network in a
worldwide level, but also I found quite interesting discussions
about different projects related to my research field that
stimulated me to think in to new ideas applicable to improve
my actual work.

Raul Vizcardo Sakoda
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FHOBIEBLOFIORTF REEZH#HL TS, 20LI 12,
[FIUMHCZ Z A1/~ FF RIZpf LT, TCREKIRD § /e H i %
AL TOBZERE G RO VARREE % IR T 2L D00 T,
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FIH LI F MDD REME 20 TV 2L E 2 5.
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VIO G LT B EARENT: (K a, 1b) , —Rik%H
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Sci USA. 110, 19908-13.
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TIAIREA R A A > DRI PRI TY A > REMBEAERHLTV S
DIZXTLUT. TLR3 TS R A A > ONA G & CAHIEMTY 4
CREME/EMLTWV 5, 7. TLRATIZLPSE# I 2 51k 0
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1ZHECSIDRE &5 & U TALEN DHEEE
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TALENZZ A K2t Jurkatfiifdic ALz E 25 #18HIL
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DHEHH B,
BbVic
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AREADNAZ T 5 2L H2ARBDNAD P AHFE T 5 72\ IR
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—7Ji T.VP16DRIE IC & 2551 L LSD I TET 1 & DRl &
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X1 TALENOHE#E #EV2—N bk 2400k % Zh2hilikL.
Left TALEN Spacer Right TALEN Wi {l O TALEN T Bk & 7 i % 2 AL FokIA3YI i 5% TALEN O & it
CRIEBRFDOUABICEZ)TEZRALT VS (Sakuma ef al. Genes

: : Cells (2013) 18, 315-326).,
M2 miR-146a /v 277U hv U ADgenotype fi{fNTERAZHHIER
RVD NI A %g{:;@;}:& (Takada et al. PLoS One. (2013),8(10):e76004&Y
Repeat e
Variable X3 IL2RGHIH~DVenus /v 74> (Matsubara and Chiba et al.
i R m :GorA Sci. Rep., in revision) . TALEN7 5 A3 5 £ 5K+ —DNAZ L7 |
ORL—YayickYEAL.G418Ic&3 L7y al kiThot A
: JEAFILIEC RIECEY 20— AL Ut JurkatHI ZFACS 5 DRI L1,
2
mmu-mir-146a
pre-mir-146a
Wt TC! CC ACTGAATTCCATGGGT 'GT L TCAGTTCTTCAGCTGGGA
Mutantl TCTGTGTGTAT TGA TATATCAATG PGTGAAATTCAGITCTICAGCTGGGA A7 bp
Mutant2 TCTGTGTGTATCCCCAGCTCT--GAACTGAATTCCATGGOTTATATCAATGTCAGACCTGTGAAATTCAGTTCTTCAGCTGGGA A2 bp
Mutant3 TCTGTGTGTATCCCCAGCTCT--GAACTGARTTCC TATATCAATGT CTGTGAAATTCAGTTCTICAGCTGGGA A2 bp
Mutantd TCTGTGTGTAT TCT--GAACTGAAT TATATCAATGT T TCAGTTCT 42 bp
MutantS TCTGTGTGTAT TCTGAG~~~~ ART TATATCARTGTCAGACCTGTGAAATTCAGTTCTTCAGCTGGGA A5 bp
'GTATCCCCAGCTC-~ TGAAT TATATCAATG' TCAGT A7 bp
GTATCCCCAGCT TGAATTCC TATATCARTGTCAGACCTGTGAAMTTCAGTTCTTICAGCTGGGA A7 bp
TCTGTETGTATCCCC AATGT PGTGAAATTCAGTTCTICAGCTGGGA A32 bp
Mutant7 TCTGTGTGTATCCCCAGCTCT-~-ttCTGA TATATCAATGTCAGACC TTCTTCAGCTGGGA A3 +2 bp
TC! 'GTATCCCCAGCTCT TGA TATATCAATGT TGARATTCAGTTCTTCAGCTGGGA Ad bp
Mutant8 TCTGTGTGTATCCCCAGCTC: Lt TATATCARTGTCAGALK TCAGTTCTTCAGCTGGGA A7 bp
TCTGTGTGTATCCCCAGCTCTGAG -~ CTGRATTCC TATATCAATG TCAGTTCTTCAGCTGGGA A2 bp
GTATCCCCAGCTCT -~ GARCTGAAT TATATCAA TCAGTTCTTCAGCTGGGA A2 bp

3

R: Random integration Jurkat
K: Knock-in Jurkat

N: Normal Jurkat
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AN

FE 2B BCRISPR/Casy AT A

WL R R
KB 2R W FTR

HIl — i

WA WE B A EDBETRERENEL T ) L HE
(Genome Editing) »5EHEN TV 3.7 AL KFE DR
HELH %585k 2 0 TLHIREBEZR O — 2 G 2L IC#E S
IENLOn T2 HOTEE TUEZITHOEMTHY ., Zine Finger
Nuclease (ZFEN)XTALE Effector Nuclease (TALEN)A154
T 5,201 34 Ic 2y M Db DCasBm 12 v 727 ) Lim i
W3, Z DR S H 5 S P23 S0H IS A D3> T B, L L, F2BE
DOFIE THOCRISPR/Casy AT LA DEREIC DWW TIRESNEHIS
TZW 2T UARRTE. THIF 71 D HA25 A7-:CRISPR/Cas
AF IS DOWTHEST 5,

HIFEZ S GMEME. HSHQBEREICHEISTE S BRI ICEA
PEHEIT B % MR . SRR F O RISV REIICHEIGT 5
ZEDTEDANKEE T ORI LT LOME ICL> TIHE G %
HDTIRAL NI T VA 77— DEG LIS H ERICE>TH
ZOHDONHBWLTLEDIZE D D, Z D78 M IS IRk
BTS2 HSATLALD L, ZCOFEFEEMD 1 Dh3,
Clustered regularly interspaced short palindromic repeat
(CRISPR)/Casz¥ AT LT b, 2D AT L D Tl 2 HERR
VAT LTHY HIAR AL RN S 2 0§ 57200 T4l
2L G T WA 2 G R NS & R U AN B AL T H3
ALTEEICE Z OB T 2R 2805 0 b IEHIE O S
MU THRET 228D S D> T 5,

CRISPRZ.#E D47 ) I EAZ IR R U TIEAE S 5 I 462 id 51) F 4k
T.307 403312 E DR EHFELO A —ELH] (V ¥— M) D,
[ DRSO Z AT (A—H—) BAl ik Eh 7z 40k L
Mg 2%, 2 DHHF . CRIPSRICBEZ T2 — X —Ris &
CRISPRE;# (Cas: CRISPR-associated) jiifzs Tt EHIIEEL
T5(1).

CRISPR/Cas¥ AT LD A F = X L DFHEUT . IR AR T D
ML YiA A (Fig. 1A) & 153fiRt] (Fig. 1B) D2 DD HEREZ (2D
ZECH D RO AT T A5 SRNAT# (RNAI)
ICHIPILTEY . small RNAL L THE 5 S 7 RNADSEE LA & HH
i Ze 553, 2 OB 2 Ul 9%, S0 S i THEL T 5,
ZFDH. ZOBMZFALT. 7/ AELEELTHO LR T S,
—J7.CRISPR/Cas> AT LD HIZ SNSRI EL TR IENE
BAZ T OW % AR—Y—HE LT /L BICRFTEREZEH]
BD ANR—H—[LFH3Y) ¥ — MELHI %2 /AL L TREAIL TV 255, |
BRCRISPR-RNA (pre-crRNA) & LTI G- S /- 1C B REHfT & L
TCRISPR-RNA (cr-RNA) LT atw o > 7 &N LT
bhz,

CasiB{ T HEX. CRISPROEFICALE L, Z DFEME Z Dilfi ek
FCH DO T~ HENDS (2) B OISR O THY

AFBID ATy 7Tl Casl/2h8HET % (Fig. 1A).1, I D
CRISPR/Cas> A7 LIZDNA% % —/7y h& L, DNA E DK E DR
JLhid %€ F— 7 (protospacer-adjacent motif; PAMRCLH) Z L
TZOHB D3 MY % AR—HF —L LTS T 2H, 1115
CRIPSRT &, HHHEZPAMELANIFRD Sl HilD AR—
Y —(3. pre-crRNANDfEH &N 5 70— X — 5 I H 1
RNICHIA SN,

RALIHENE B 71 %2 585 L Torfif 3 23t F2 T3, CRISPR#H
W4 E D 1 RDpre-crRNAL L TG Sz A—H— D il
WS 20 ¥ — MR ISR ST TE TUIl S 4. crRNAL
%%, M TlxCas & 7 7Bl G 1K %1712 CRISPR-associated
complex for antiviral defense (Cascade)&IFE.5. 1% T3 Cas9
LE G IR IER L7zcrRNA & trans-acting CRISPR-associated
RNA (tracrRNA)»3E G Lz, U E— Ml o—f Ui S s,
COEGUHIrRNAL H & LM [ Z i BB 51 % & DA R (L T
T UM s T 2 YT 9%, 2D Cas/crRNAE A R (3. THH
IS FEBIL T IS NSRRI EE TR AL O B2 L
TW37:8. crRNA-guided surveillance& MEE TV 5,

ik
1. D. Bhaya et al. : Annu. Rev. Genet., 45, 273-297 (2011).
2. K. S. Makarova et al. : Nat. Rev. Microbiol., 9, 467-477 (2011).

RO
Fig. 1

(A) CRISPRIZE ZILRIER F-OMD A B O

PRI FOID iAG S Casii{z T8O —#TH 2Cas1 /210 &Y SHRIE# T OPAMES % 2L T. 20
TR YT 52 E DK% 2, PAMRIIC & ) ST S AU I 1 AR—3— Gl 0 ) — F— R0
HFEHASNS,

(B) CRISPRIZ & 2 JhAAE K- 00 ik & BB

SRAEE R T Oi2ak L HERR I Casilt iz FiEO i TH 5 Cas3, Cas6, Cas9L #ifiih% /LML crRNAIZE >
Tiibd, AR—HP—Hikid 55 S hpre-crRNAL %Y ZDpre-crRNAE AR —H— i T Y I ST
B RIERLTIHAEE L 1 O PAMELH % 2k 35 o i 2ALS A3 b B & Z DY L 1 2 VIR L Toriig 32,

Fig. 1A
CRISPR
Cas MIEF8 —
N
\_DUD’- T 21-47 bp

\ > @
casi2 @ 6_‘%“_ SEO0O00-

\x FALAENDHE
MMDMM PAMEE!
70k AR—1—
Fig. 1B
CasiliF&# ChISm

SO000EE-
5
—90¢0¢W9— pre-crENA

Cas3/Cas9 = ; 5
/Cas6 &ﬁk:ﬂ-é pO{ ME{ crRNA

< S
ﬂm&mnmw/pmm —3
/—c::-:rnunﬂﬁfxl:.; 3

crANA-guided surveillance FHEHR
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CRISPR/Cas RNABAMIEAHEICK S

7 ) BRI AL

WRURZER AR
R RHETE TR
Je F B R B
o JHEAR AR

I

A TN X2V 7 —X¥ 1 B RHLI7 ) LA T EMITEH S
NTVE AT X7V 7—EEE MEN TEEOERNDNAR SIS
KU CDNA 248U (DSB) 3 A 322 WTES A LINARE:
FZTHY.DSBOBHE LT —ICLLEETOME (/v 77T
RIS & D Z BT IC X2 HERA~OEFH A (/v 74
V) HEETH S (K)o AIX?V?’—’EODEF'T%) 20134 E
L7:CRISPR/Cas>¥ AT LZ &G DEDTH Y mahRicyr ) L
WA TES E O MM % MFFICEMNIC TES L0 )R 2 FF
,CRISPR/Cas> A T A&, BN DNARLH % 38584 - #5532 474
RRNA (gRNA) &, gRNAIZ &> TRk S 72 FEAT ~DSB% % A §
%Cas9T U RXZVT7—Ehbid (KA,

23 2RI ToOFRBURHEL7-Cas9FBla > AT 7 %
ML BB NG L72Cas9 mRNALB L TgRNAZ v 7 257
FIICHMEATIIETRIEETOFETVF /LR ET T AL
BBREMENL LI ORI 2L L 7 A OB O
PENT 233 2 T BRI T /Y 2T O MR AR H— TV
WV ED 2 27 1t D[R RFRE SIS P D KIS LIS R e~ o A DA
AL ITRIIL TV 3L,

ZHEINNDORNABAME A IS & B 773, 5B E N TORNAG
RAESEZ D 12D, 7T AIRDNAEALEL Y HIESE D —Be s i 2
5,7 HFLEIY) TIE. K500 0 By TIZDNA DS O i 536 P (3
(&L OB HSHEA TSR ISR GG DS B 7972, Z D720, mRNAT
AT BT, CasOR I DT RN IR B IR TX 3,
MZ T RNAE AL TIEDNAEAD LD RiEAMIED 7 ) L~\D
HYABE NI AL R N5 ENTESL RNATE AL ICK
27 ) LAY D ZADFRFIREROEY TH S,

O BEEA DPE

CRISPR/Cas>¥ A7 AL TIiE.3 flicPAME N (X % 31t
(NGG) ZF DRI 208 EEFLE O BT DREN & 70 % o 27 ) I ISR
HIECH S PA L BB DA 5L Z OFE 2 IR L TL
F9 728 (off-target A1) . BLAST 2 & THIUEL A H3EEL TL
RO ERERT 2D S,

CRISPRI/Cas

QQ

............

Indel EAEA, EAER

®@ FEECHTICRTE 2gRNA  templateD {7k
YeRE LB A IS 5 2 gRNAD 5 B DNAKL A %2 BT % .
gRNAZ. RNAG K 7 & —&—id4 (T3.T7.SP6 71 € —
R—7E) GO THI120MIERETHY . TRA VT XV A FR
ZPCRIATHAE T 2L THGICHRATHETH 512, %E. 2D
PCREMZTAZ v —=2 7 L IR I#Z N Ic k> Tk L
HDZRNATHHADOFHREL THW TV S,
® HBENRNAGK
IR R LB L2 k> T b L 72 Cas9 77 A RDNA (Addgene
O AFHES) BLUGRNADFH R DNAZ LLIZRNA polymerase
W&o T INRNAG G2 1T 90 )G DNase i iz &>
THRMDNAZ L, 7= /—)b- Z7aa RV LI, T & ) — )b
Y IC &> T L7112 RNase-free wateriZAs L. WAME
At 2,
@  WWIEAB LRI A
ZREIWANOWMIEA RN VA 2 =y I I AR ERT B8
LRIBRDTTET B %53 RNATE LD 5132 R O HiA% Tl e
SHIMRI N ATEA T 20N TE A SN N ic k> Tl %
HUEDH 20 LN 0D T2 EMMIEEADIZS D EA
FEDAZH DD 7 TRIR ELATA S WEMIE A L7 2RI R B~
BHL SN ET OB T 24 7L TEINELY] O &
LR 5
PLEDJTEICE> T HRZIZIZIE100% ISE ORI R TR~ O
BB AT ZDMERICRIIL TV 2, — )T AT X7 L7 —E8IC
o THEAESNBIndel DIILER TV AL THY Pl ZIE3HIEK
RTRTZV—LT 7 MDRETHAEMN L X VDB ERINDS
=AW 5. x 1 BRI R WL THM R & 7|
DFEBIUBBEN IS LV o /e r — ZAB L TV 2,2 D& H 4
B3 BURR KB TEY RO IR 7Y ORI %115
T EVMEE BT /v 2T O IR TE B,
*7'7‘\oﬁ—targetﬁ?}lﬁ'&ﬁfiﬁﬁéh%?ﬁdﬁﬂ%’fﬁ%ﬁ@k?‘%%%@bfﬁ)%
LA XTIV T =BTy — iM% DCas9& Hik
(Cas9P1OA) & (1) JENL 0> +/ — Wi 8 12 v LTkt L7z gRNA % H
3 offset-nickingik” 2k > T, off-target £ R 24 LIS H &R T
IV ITIN IO IA T ADIERDUHETH S 2 M5 LT
V54 ([1) o
CRISPR/Cas¥ AT L% FIHT 2 2L T, FRICHM RS ) L
WEZFToIe U ADIER Y [ REL 2o 7o IS RO ESHI
BT T BTN 220 - BB TR Thr L
DHEEN TV 3,5, CRISPR/Casy AT AICk 2% k57 )
LBEET VMR UICI D HIE T 2L RS h 5,

ik

1. Fujii W. et al, Nucleic Acids Res 41:e187 (2013)
2. BEHH, JSICR Newsletter36:22-26 (2013)

3. http://www.addgene.org/48625/

4. Fujii W.eta/., BBRCin press (2014)
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AN

CRISPR/CASIIC X 5= AR

(All-in-one /i =\)

KBRS A wiwE5ERT

PHIIEN

AR 7 L OEEINEC Z Yl L B s TEEH O 5 — % F]
U THEAR 7 RERH A B 2175 177 Lm S E ] h3iE
HEN TV 5,11 THCRISPR/CASY A7 L& LML T
JEHCHEICEZ 22851, 2], Z DR AEIE M T
TIED ST % EEARMNITIE BRI %2 P b 2 gRNA (guide
RNA) &.CAS9 nuclease# ¥ &4 %7213 T, NWDNATJL
FUDYIW S EE I 5,201 395 1213, Cas9 mRNAE
gRNAZSZIEINCHEATHIE T XAV MIER THEEL
e U AR 2 kb SNz (3, 4] 2IE AR
A T2E9C RNAGRATY 7% A Fy 7L TCas9L
gRNAZFBI 27T AI N2 Z RN OHIBICTHETEA TS
ETH B DFERVFHNB LR MER L[5, 6], ik%zH
WIS LR L T B30T O HTES 20,

1 AR FIHERY 2 — DR HE

1.1 YIlid 257 L% DET 5 o BEA TSR AR T
DOFRIE L ATG) D FHRICTZ V=LY 7 M EZ I h8 i
PERAA 2 ZHELTH I VLB Z IR E IS E T/ LY %
#1600 3L EPCREGIH LpCAG-EGXXxFP 7 < Z I RIZHfi A
L CpCAG-EGxxFP-target##i# 43,

1.2 WS ANICPAMELY] (NGG) ZHEL. 20 1204
H&#pX3307F AIRDBbsIHYA M AL TpX330-gRNA
T2 (82 ENEL T R D) o ABET T
CABANTDE ICFNEFNCACC.AAACZIINT 2L
T ERRDTHATES L& IF 72— N2 YHiT 25
V22 %P5 T 7212, BowtieZRE DY 7 N TH ) L EICH T
HeA (20833 i1 3MFLENGCHEE—ET 2 H) Hb
BWADIEZRIEA TS,

1.3 pCAG-EGxxFP-targetiX7'pX330-gRNA%
HEK293THiA AL IC T v AT 2 7 a > LTk fant eilige
92 BECH H3UT T S A  EGxEXFPIN @ #3214
DOHFTE%FH U TEGFPEIAMEE S 5, F 2 I3 hk i
& A TR =y MEM B % e P 1 i pX 330-gRNA%
LTS 888 L ADMERUR. 2 3D E R R WIS
s,

2 EfE TR 2D EY

2.1 T ECH] 2 U] K9~ 2 pX330-gRNA% 75 A3 R #L
Fo METHUL lug/ulicfil#ET 5. 3614V r>a
TE (Tris 10mM, EDTA 0.1mM, pH7.4) Thng/uliZ#
LT BT AIRDFZ. v U AN O ICTEAL.
IR~ T ADINE BT 5.

2.2 LEhFTUACOVTR RES DS/ LADNA%
L LI THEHLI A ~— % > TEEIN L B 38 %
PCRIIE. M 7 FA > —T XA VI NS =TTV AT 5,445
NIWB R T2 T AR ZRET 5, 2k INEIHKICE
BB AINIETICREYA 2L 528 PCRIYIF O &
TREDERD ARSI NL RN HLIL B ERF A
U CLIERE 2 & MR TIT Do R B S S 7 AR DK
PRCEEDHER SN ZDOLETH TV IVICE DR S
Tz,

2.3 F7x—=2 v MIKIC OV TIE, Y% 2 PCRIMIEL
T =T ATHEEN TEL . H AR A 7
Z—7y MM S B HERIT ] WL E LR F/- BB Ao
2L TH ZEIC KOV BRSEV [ RETH LD A 7 X— v b
BeH A3 ¥ 722 2 gRNAZ (5 Z L b fEED—D L7 %,

2.4 pX330-gRNATZ ZIRHF LI A SB[ fE]
bH D EMELI T T AIRTRELBRTZ AIREZ V3
ZET I/ T0ICRIBS B DS, Z N THHELT D 3% L THf
ASNTV 5,7 Wi A h o 7o ik % R H 5 % 20,
RN LY ST &Ik 2 -2 2 & CRBIRREILTES,
KRR TN %pX330, pCAG-EGxxFPBI R a &
LCHIHT&%pX330-Cetnl/1, pCAG-EGxxFP-Cetnl 7
< Z3RiFAddgenenHh AT T3,

3 EETEE-HEAICDONT

3.1 BN X T e thi iz & B VIR % 73—
%sSDNAA Y I % pX330-gRNAE Rl ICHi A% E A 343,
IS A A% G228 TES A RO 3504
HIFEDOMHAMEZ R 77T A LTV %, 27
5008313 E DM F M % Ff 728 72dsDNAZH 52 & T
EGFPZREDKERTZ 7 AV Mya[aEL S5 [4],



!:‘(noi b‘gf I

] pX330-gRNA
QA PRI BT SRR
EGx | xFP M ERE~EA

REF BEE 2R B

TIR
30 1,293 191 96*
*96Lh47IC THF LI ER,

BEHEA (BE MR 5,6 & W EE)

A) gRNA %33 F B 7csHD EGFP ZRIA LTz SSA 7 v 1. AX 13 5288,
B) PCAG-EGFP & pX330 Z{E S TeAZHESID Y O— > J A XA —I K,
AN 11,12 588,

Q) RYIAVELT Cetnl EEFEZIRH & LT pCAG-EGFP-Cetn1 & pX330-Cetn1-gRNAT 7% 293T#lifalc b 527 14> 3> LTHRE LTz EGFP #, AX 13 #8H,
D) BHESIE YIS B pX330 75 RS FEZRIIDRIIKITEAT B3 T, BONEFORICEGFRIER UV ZAE5N S,

FX 2123 2B,
E) HRADHRETIE HWHEORMIC 30 RROERFHRIET VAR LTc, RN SRERIBR I ADERE TORMERERIE 29 ATH 1o,

AN 2-3 EBR,

BENH

Cong L et al., Multiplex genome engineering using CRISPR/Cas systems. Science 2013; 339:819-823.

Mali P et al., RNA-guided human genome engineering via Cas9. Science 2013; 339:823-826.

Wang H et al., One-step generation of mice carrying mutations in multiple genes by CRISPR/Cas-mediated genome engineering. Cell 2013; 153:910-918.

Yang H et al., One-Step Generation of Mice Carrying Reporter and Conditional Alleles by CRISPR/Cas-Mediated Genome Engineering. Cell 2013; 154:1370-1379.
Mashiko D et al., Generation of mutant mice by pronuclear injection of circular plasmid expressing Cas9 and single guided RNA. Scientific reports 2013; 3:3355.
Mashiko D et al., Feasibility for a large scale mouse mutagenesis by injecting CRISPR/Cas plasmid into zygotes. Dev Growth Differ 2014; 56:122-129.

BE&ES , FB)IIEA . U RITHIFS CRISPR/Cas9 ZBWEEEFHRE . In: REEES B ; EDRIH .
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(5 5 8 "
AR

CRISPR/Cas9tifind 767

TR

WHURFR A
A A AW TR

Zinc 74 H =27V 7= (ZEN) LV IF LWL AT X7 v
T—EDOIEICEOIIE LT SRR EETEL KO A D2l
%CRISPR/Cas9¥ AT LD BEHICLY  SRBBFEINICILE> T
(T TRENDFEBE INF TICKOT T AZAE - it it L7z #%
BOHDTRDEZLDEARKFLTOREMN TV 2,22 TH
IS B> TBTHAHITEIC DOV T, I TRIECEBRIY)
B BERLZ O,

ANLXZL7—E %O TKOY Y Z%E T 2 3. 01125
D& TZAIRFHBOHAAD L IS DMRNA%
YAIUA LTI a T EITENHY T ROKERHIEAS
Nl AR, D fs TR 2 S o fimSic L2 8k 3
V2 AR OTECR ICBE 3 2 A GEFR: AL ZAFE) OED S
A EYNC YT 5,

LH L EALTKIRIZ Y ) L2 e LT BICHALTLE
SDT. KO T AIIIIROBEEDITEAE LRV (AU AL
DNAD ) WCHH AR ZND &3 b %03, F DG E 3R Z Y
E%% ) KOP T ATH LD MIZEY TR A e->TLEDC
HLICKOR T ARR B IO GINTH LD 0 ZLDikifihi b
BETATIGE LT AW FHERZ AW O FH RS R 32 o T i
Al ORMIATREICHHDLIEETH 203, BUED LA N
FHERFZDOHBIATE LN TEY  HARKICBOTHHEHR SN T
WEEZATHb,

RARTHLD (H THLREFRIRIBOERICEDHZY R
bl ) [ ZOTF LR DA BT EAD LT
JRIZDOW T RO RERHELZ T OZDOREGERSH
TR0 FhDOFET 2R FHCHYI DB Th 2. Thbb.
B TR Z A E 22 H 75> T D TR ELREFI - BUATI
BRIIHA TS, Z D7D HEHTHIEI T& RV TV 7 — Mg
TharLsE25",

I =D GHRMBLRYZILON EIETUE YT ADINA
FNVV—=ZELTOBHYITTH5,ZHhFTKOT D ARAEHHICH Y
DT LRI R D5 D2 &5 il THEE AW EY &
WELTEWIED Do, Tegv T AL TY . &/ L0 s T
AT A= E THRID P/ SR =2 ) 2—ais

MR 2 TR B A W=

A R A %

HY. T4 NS TR D B 225 T e ZRDSE DS 72 2 H i B
FACK BRI — DEEFRET T AVERTELL
IS TLEIE . HIERVY—ALLTO I B RT3 L
NTMENE,ZD—)7 T BB TFREY VAR AR O
MEEINC KD B BE I 2 2 CLE DI E N F ) Y — A~
DOFFREEDRMT 2O TR EVITFTRED 2. FEHDEZ TR
T BIc L) LT 2D T LB LTV 2. T bbb FOMYI T
For B IE R E DS B TR, SIRNAJE B & A% 0 J2liie 50 . <
DA% 54 MG T 2B F %5, ZAITHTL T, fu)2Ep
WA HLE LTI EFE2 E ORI I TR — 2 d2BiiE L L
TO MBURERDIER B A 7 GRIRTZE D20l 191 AR 12
BASINEECIBHKNTDONT Y F) A7 Z—27y b (R
NI T DS D T L 2 R P AT OB N) Y A 2 [nl D
LD SFOMNTII AT X TH Y RAAE DAL, Zhb
MINFTULICHHAINE ISR THLTV S,

L NAA IR I v —F NS EB O TIE VIS, ARG ICHT 72
HKOS U ZDEME S % KB ICEREN2 DD 5, 7. KO
YUADERD AT ICEo TRt OB ICELNEZED
HB) ZFDID IS EREDEY Y ADRE TORY
HWOICB T2 THEDEMS O TH A5 MTADHKRS . i~
OWADEINAEIHE O ST | B F2505 L ds L OB AR TRz 52
BRET I O A E ARG e L BUIR A Y O T B & I 2 2
5, 22 ODICHRBULT 2D SBORSLHETH S,

EE P

1. #H . LABIO 21:19-22 (2013).

2. Nakajima A. ef al. Proc Natl Acad Sci U S A.106:
12448-52 (2009).
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Bl L7 cDNADS =i P RHDE DU Td % LA T
&7:W§icJohn Stanleylfit:&,

B ME B R “A PR“A T B R
BALAWEF AT

e EaER A e > X —
B R TR PERE T T — 2

K& Hers

BT ROBRE B HETAD Dsgl £ 5f
SIS YW 95 Z & &IPS RL

refETa vk,

FAE AR E 2 D3RS i< L 32 IC B - TR
FHATUL BEAEFZ TNV —E. 6EE TR E D2 H 5%
MK Tl T EBREE R AL OO FIMEENICR 2 L TR
FUIC AR VIR BT 2 3 AR MK O B IE
FRRFEERF AR EICR A EE L TAEL W RE R
DY TFHEWHFHETDNAZ O — =2 FOFH U E LI,
VAR D W M A ) LSS M KIEIE CTh 72 b Y,
KEBEE 78812 KIEIE SR IEIE O B it 217> T 7
NIHO)John R. StanleyliLOHFREICII8MEICHFET LT

WCRVELI, Z2 T i T a Y o 7 hhia i I bt
K@cDNA&U—:/ﬁ'CL/to

MRE, FIEHE (. A LR A A T A LR 9 518G
HOPUBRIC LY DRI, 2R 12K IE S S h e 2ehb
o TOFELIW PURDWARDIAY TLIZ FADE 72T
o —Fi3. L MEEALMIEA S A gtl LcDNARBIZ A 75
V—Z AR L. H AP % & o s i P K BB A g T A2
V== TR S )T TULI M ER A2 ) — =2 Tkt
G BB O HICDNAZ L L7z L CA D ER IR 2T 5
L oI /a— T RTEYTHLIEN . TRDI) A
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Phosphorylation of the adaptor ASC acts as a molecular

switch that controls the formation of speck-like
aggregates and inflammasome activity.
Nature Immunology 2013 Dec; 14(12):1247-1255
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Obesity-induced gut microbial metabolite promotes

liver cancer through senescence secretome.
Nature. 2013 Jul 4;499(7456):97-101.
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