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AKAEDETIZE | EHE. 2010 £ 2014 F£ 5 FRSFHIHEALRFZE TAID Tk 5 topoisomerase 1 A L1f=4
J LTRRERFENDA DXL OFRETCSEMIEIFAAOKIEEZZIT. HIREFHITLI-, 512, FHK
FEFMERFES/ LEFTMBEICSVCREMASKREIBEADTMEZIT. iIREKIT=z. TORARIE—
BELTADDRFAD=XLOFEHATHLIMN., TOEEEICEFLED D,

(a) AID ORBFHEEBOER, AID ORBRIIY / AFRRERZSITEI T I LN L. B THELTHIEHEED
HHZENFEHEINEA., TOHMRICODVWTIIELLFTHATH>F=OT. L7z 5—EHKBREA: /nvitro
BT Z2T N Y —D@BIMS BHBEBENLGRBFEILAY YA FAA VFITKZFHERBICKE
L=-EEDFIEEE, TH-BHBUANTEREBELAVESICHIHITZ2A0HHEHILAY FHADHEEIEEZHLMIZL
= (20010 5F), 2013 FIZIFNLDI LAY bEBac FSURD—2FRBAWT in vivolZEWTHEERAIE L LY
CEFBHALMITLT,

(b) AID DHFiEE L HEREDFR DA, AID O N Kim& CRinAE S HAEZF DO & ZFEAL =, AIDDNX
ISR T HREBREE G238 O/ v I A UIIREER L. ChIMKHRRERERZELIETESESA. 45
ARA v F (CR) DIETIEXLEHDGEN EZBHLMNLE (2011), —A. C RIGDERITHE L TIEAMKEZE
RERFIFEAEBTET., FICCRICE T DRSS NBRESN S Z L ZBHGMITL (2014), AID [Z DNA 4]
BrEHEBZ D2 DOHENHY . ThENNEEZE CIHOAFOBECLIYFIHEN D EEHLMI LT,

(C) AID IZ&k % Topoisomerasel (Topl) AHIEIS N 2BADMEBE, Topl D—FDTFLILE/ 9O TFTobLIzE
CA, FERINEESICHRAREATEDEENELLMLEL: (2011), £f-. CSR £T#EZE L= (RER),
ST Topl MAIDIZCK>TIETTHELS 2009 FDHMEZRESELIMEZHITL. Topl @3 UTRIZ miRNA
MNEET B EZBHLMNZL . mRNAZESN A2 2 /08 E Top1 3 UTRDEEEELZBHALMNZ LT (RER),

(AID DE—4y MEEMRTEHIBOREN., AIDDZ—45y MFEMZFRHDDIERE L TINAEEEF DAL
KBRS WRGY EF— LR EICRRINIBIXEEFF OREEBERIOEFENEETHS L% AID 2L DY)
Wik DNA D4/ L7 A FBITIZE > THLMNZLT: (2012 %), 52/ A9F U LEIZBIFRAER MV DOIED
IRTAVIHEBHPENICEAOLIFEMNLER VNI RFOEBIDLETHDSZEEHLMZ L= (2010, 2012
F), BERRYIZIE H3KAme3 D1EER & FACT EAKRDEBNREI O T VEGFELLVIZH / L7414 FICRES
NE=ADFHRE2—5y FMEEICEWTEBTSALFHOMNIIL., FEMZRODLIERADNAEELE I OIF Y
BEOMEDHEEICLEZE#MOTRLT.

(e) UNG & APE1 DH#ERERARBR, 2004 FEIZFRE L7= UNG @ CSR ~DE S IIERFEIZLE DD TIFHEL ., BHF2 2N
DELTOBAETHDILESHICHLMNIZLEz, THHE. UNG (XAMBEAREZEZMFT 55, Zhik UNG
DRBIGA NI BEE L TOMAEIC K VIEERREIIEBE (BER) BREH DNA YIMEMIICHESNE T EICKYIEL
IWMEEA BRI, AMIARAERICL IR BEEZHIZIHEEZIOND, NG OBRLABEERERFRAN
5 & CSR DEMALICHERLREAMA E AMBRRAZEZEOMFIICBHERIRLENELESILDOTHY ., BREHELEDHE
EANRONENWI EFBHLGMNICLT, 512, UNG [ZUIERRICO AT FUSBGICERE LT HER M TEFIL
BRDHBIVNVETHSBRO4EaVTLY I REEDIELIBAL: (2014 &), SSICDNABRT = / 25
TWZEH DNAYIBEER & ZEZ 5N TULVS APE1 DE2/ v o 7™ + CHI2 #ifa %L, DNA YT <IETL TS
5F . KRR TEDETNAESONAGN EA S APET [ZREkDRER 24 Y . DNA YIET D EBEBEICE< =
EFEEFAL 1=,

LEDESI22010 FITHRT LERFAHERRRL - BELTCCOMARZRESE. RNAREESRD & Y RELGIENZE
BTLBRBT DRI ICHFFEICIERNARESR EXFT DREM SR E L TRNAKEE R 27X hnRNP K & hnRNP
LAAIDD DABRRFTHSC EZFHALT=,
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Q) #XRE. EREEE~OBEFEEICBIE2RERLE HARORBEAETHEIN-AEEROREZRRERBLTLES
Lyo)
<X FEEK>
1. B cell-specific and stimulation-responsive enhancers derepress A/cda by overcoming the effects of
silencers. Tran, T. H. et al. Nat. Immunol. 11 148-155 (2010)

2. Histone3d lysine4 trimethylation regulated by the facilitates chromatin transcription complex is
critical for DNA cleavage in class switch recombination. Stanlie, A. et al. Proc. Natl. Acad. Sci.
USA 107 22190-22195 (2010)

3. Mice carrying a knock—in mutation of A/cdaresulting in a defect in somatic hypermutation have impaired
gut homeostasis and compromised mucosal defense. Wei, M. et al. Nat. Immunol. 12 264-270 (2011)

4. Decrease in topoisomerase I is responsible for activation—induced cytidine deaminase (AID)-dependent
somatic hypermutation. Kobayashi, M. et al. Proc. Natl. Acad. Sci. USA 108 19305-19310 (2011)

5. Nonimmunoglobulin target loci of activation-induced cytidine deaminase (AID) share unique
features with immunoglobulin genes. Kato, L. et al. Proc. Natl. Acad. Sci. USA 109 2479-2484 (2012)

6. /nvivoanalysis of A/cda gene regulation: a critical balance between upstream enhancers and intronic
silencers governs appropriate expression. Huong, L. et al. PLoS One 8 e61433 (2013)

7. Differential regulation of S-region hypermutation and class—switch recombination by noncanonical
functions of uracil DNA glycosylase. Yousif, A. S. et al. Proc. Natl. Acad. Sci. USA 111 E1016-E1024
(2014)

8. Chromatin Reader Brd4 Functions in Ig Class Switching as a Repair Complex Adaptor of
Nonhomologous End-Joining, Stanlie, A. et al. Mol.Cell 55, 97-110 (2014)

9. APE1 is dispensable for S-region cleavage but required for its repair in class switch recombination
Xu, J. et al. Proc. Natl. Acad. Sci. USA 111 17242-17247 (2014)

<{BEFEE>
2010 The 18th Symposium on Recent Advances in Cellular and Molecular Biology (Keynote speaker)
” AID-mediated antibody memory generation and genomic instability” Taipei, Taiwan
The 3rd International Symposium: Regulators and Adaptive Immunity (Symposium speaker)”Role of AID in
vaccination”Erlangen, Germany
2011 The 2011 Gordon Research Conference on RNA Editing (Symposium speaker)”RNA editing hypothesis for
antibody memory generation” Texas, USA
Bob Smith Lecture at MD Anderson Cancer Center (Lecture) “Dilemma of AID: infection or cancer” Texas,
USA
The 2011 Spring Conference of the Korean Association of Immunologists (Plenary speaker)”Dilemma of AID:
infection or cancer” Seoul. Korea
2012 Keystone Symposia: Mutation, Malignancy and Memory—Antibodies and Immunity (Symposium speaker)” An
evolutionary view of the mechanism for immune and genome diversity” Boston, USA
The 2012 Gordon Research Conference on DNA Damage, Mutation and Cancer (Symposium speaker)
“Common mechanisms for immune diversity and genome instability” California, USA
Robert Koch Lecture (Awardee lecturer) ” Acquired immunity, genome instability, cancer” Berline, Germany

2013 Keystone Symposia: B Cell Development and Function (Symposium speaker) ” Acquired immunity, genome
instability, and cancer” Colorado, USA
Charles A. Janeway Jr. Memorial Symposium (Symposium speaker) “Non canonical function of UNG
regulates AID—dependent antibody memory” New Haven, USA
15th ICI Milan 2013 (Luncheon seminar speaker) "Molecular mechanism for antibody memory generation”
Milan, Italy

2014 “Frontiers in immunology — from molecules to disease” at Nobel Forum (Symposium speaker) “AlD’s
function in DNA cleavage and recombination of the immunoglobulin gene” Stockholm, Sweden

2015 Keystone Symposia on HIV Vaccines/The Golden Anniversary of B Cells “Antibody Maturation and Class
Switch” session (Chair person /Symposium speaker) ~Antibody Maturation and Class Switch” Banff,
Canda
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Q) HRBOIMFKE HARRRELLTHELIEIDDOH)

B2 EEHME 1SRIHERE TAID IT& 5 topoisomerasel A L1=4/ AFRREUZED A H=X L]
MERKRE FTHR2EFE~20FE EEZELEZE 430,400,000 H

@) BHHNHEEFRORRRREERICEAH SN EH-LGRR - IR
FTIZ (1) EEVWTEHRLEDN, TORTHLEELGERIILUTORAY,

a) TopImRNA & miRNA-RISC #HE AR DFHMLIEEELOBEEZITLY. Topl mRNA D 3" UTR (2 AID RIREFIZDAHHE
BIHRINNHEHZEERLIZ, TBIZTD Topl mRNA 3°  UTR @ miRNA $5&EBGIAY CSR HIHICEETHS
& % CH12 #Efa & AL Tz CRISPR/CASY / v o 7o MEIZE >THLMIZLTz, T445, Topl mRNA 3° UTR &
DmiRNA DFEEEMLERK LT= Topl BIEFEF MR TIXCSRMNZFL CET L= &> TAIDIZK % Topl mRNA
SUTR ~®D miRNA FEE M CR [CFRAIRTH B,

b) AID DHEKREFE LTRNAEEZ VNV BEDRIE, RNARESRDIBEFHRTH S RNA 228 T 2 HEREFDOREIC
I L1, RNA #REREF & L THEEAFEE L TLVS APOBECT X, ACF &ULVS5 RNA #ERFENWEET S, ACF (X
hnRNP (heterogeneous nuclear RNA $E& 2 VNNV B)D I 7 I ) —IZBT A ENSERA hnRNP 27 3 ) —A >
N—ZHFEAIC sIRNAETET S, CRADEEFHBEICRI Y —=29L1=&T A, hnRNP K & hnRNP L A%
BRESNTz, Flz. CDFFD RNABEEBEOREEITES &, CSR PARMREATEDEENEETI NI L
MO RNASEEBAEETHSEEZEAOND, COFERITAID DERIZRNADNFRERTHDZ &EZ R L. RNA RESR
DHEEEE T 1=,

COAID DE—4y FEEMERTEHIEAID ICLKABHEMHREICEHLZBDE L TDINAD—REEIZHET S Non-B
BaE(ZhZ T, H3K4me3, FACT, ESICERMYETA I7AT—B 2Ny TH5 Smarcad WRARTHDZ &
ZHLMIZLT=,

D) DNA 7 = / & D FLEI7E DNA BIBi 5 FT&H 5 UNG & & U APET A& & £ DNA EIBr TIE % <. DNA LIER#
DEEBEICBHETHSIEEZHLM LT,
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2. FAEFROMERRIMBOTERIC L YEAShIRKR
RAEEFRORRREMORREISERSALRRISONT, RO (). (2 OFE =& ISBAERNANOBIRISERL T EEL,

MER~AOHEBRDORKR (FHHARADA 2/3) FRUEEREBEOZDROBE., BEERBADEDYF)

a) Topl DEEICE 2T/ AFRERMNSIESESNDSE, LML DV ERHDBRETEGL ., BEKEF
BICHEC % C AR A DHMEDEK. BEHHREEREEOV S DODHFERTHLAIZE 27z, LW E Topl
A DNA [CRAEFERIIZHES L 1= DNA-Topl EERZEOMNICKREL ., BET HIBEOEROEETHL &N
BHoMMZEY, Topl ZMH L7/ LATFRERBEIREMBTEIITEE S, AEMREICEVTLEELGR
BIZHES CENBALIERY ., HDTFEADKELGA /XY MRSz (refl),

DAID DEEICEYBEREICE T [cAEENZELLBHESNS, BEICEITS [A EERBZEERD/NY
TU7EDOFHICBOTEER EAEFRESN., BITELNITITEOEREICK > TEKDHKH. &
%, MREEEFICKEGEENE S MRS, COBANI T T7TREARGEDDLEMNY IXSH
AR, REHRE. REEEEETAAVLRELT -V ELTHAPTHESIATIL D, £OIRIFER L HIH
ZAHESADDERELE FOKRALGEBRLEDEEICOVTELDANEELTHEY . FH LW HFOBEICE
BERFEMNYZES R (ref2),

3)EMHY /A MMERMFICEVWTIXAID DRBZTHLDELAVLDEDHETEUREIZELNHD LS
EhH 5D, AID DERICKVEMBICE T HEGFEENERMICETTHIOTELZVALVNSIEZZIND
Y. AID DEEREBENREZOLONSZTOEDEMHEDRT Y TICEHSZ EAREESH, SAZ O
RMNEA TS (refd),

refl Kobayashi, M. et al. PNAS. 2009
Kobayashi, M. et al. PNAS. 2011
El-Khaisy, M et al., DNA Repair, 2009
Hubert, L. et al., MCB, 2011
Reynolds, A. et al., Nucl.Acids Res. 2012
Alagoz, M. et al., Plos ONE., 2013

Katyal, S. et al. Nat. Neuroscience, 2014

ref2 Wei, M. et al. Nat. Immunol. 2011
Fagarasan, S. et al. Science. 2012
Mathias, A. et al. Gut Microbes. 2014
Palm, NW. et al. Cell. 2014
Yano, JM. et al. Cell. 2015

ref3 Okazaki, T. et al. Adv. Immunol. 2007
Pasqualucci, L. et al. Nat. Genet. 2008

Qian, J et al. Cell. 2014
Huemer, M. et al. Eur. J. Immnol. 2014
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(AR AR P Ic R R L1-5x])

No Eopes HAEABIC& 2WRELTRAEAN S| A%
e ead | (eibtctr ylr DR
1 cytidine deaminase in gastric epithelium. {_ﬁf‘éﬂ!ﬁ@%ﬁl:d: ':)%H]HEWIZAID#“%IE 211
(2007) FEINSEFHLMIIZLT,
I IDRAREETILTEH S c-myc BCL6 myc
BOLA>aP—URBEYIREAD RIEEY
) AID is required for germinal center-derived DADKEIZEY. UV T+—<TDHEFEZE 160
| ymphomagenesis. (2008) AN BOL6 (K FMHEDMEFRIDEEK) > T4 —
TIXAID ITIRFET A EABLMIICHE S
T=o
AID MED & S5 G FHEE TIIKERTFIC
AID to overcome the limitations of genomic ZREGAT HOH=DNT, :(Dﬁﬁ—c
3 information. (2005) HEREIN TV XEERBRICRS. A 15
' HERANSDNARRT 2/ 2HROFEZHL
M LTz,
AID ICK B REIZTODVNTNDE K DIMEEH
4 | Role of AID in tumorigenesis. (2007) —HIZEIEBL, AIDNESEICEHLIIREE 69
[TOVWTHRIFEMLGEEENHZE LT
Discovery of activation-induced cytidine %%iﬁi?Al:lﬁ_L,’CﬁNAﬁ%EHt DNA
5 | deaminase, the engraver of antibody HRTE{‘@&O)EL\E@%FOL\—C‘ %_O)*E 65
nemory (2607) 50)1 ETvX %Etl:?ﬁﬁsq‘ L. RNA fR&:aR
’ MDELWEBDONSHmMWEEEL /-,
Activation-induced cytidine deaminase |inks %ﬁ'lid))i\ﬁt'}l_:é: Y REREIR ORI
6 | between inflammation and the develo t of WTAID ANERTEICERS NG, ThISS& 64
pment o = e e e o | s J
colitis—associated colorectal cancers. (2008) >T TP53 D & 3 3 REHIRIEERF SE =AY
' EEMNMFASNEZEFBHLMZLT=,
BHIFEMATAID #RBFSHE STV RER
WS HICBHIlETHRERBIEZRE L =H.
Negative regulation of activation-induced AID&? y/i’b;ﬁ“j{%l:@%ﬁéht[:{,@b
! cytidine deaminase in B cells. (2006) 57, RERRSNT. RO 27— %2
' avoBERELRLNGLOT, BRI
HUTIXAID (23 L THIHIA I EAME < =]
REMEZE R LT,
A target selection of somatic hypermutations is | AID ®BERIFIFIZLS THEIZHEITEAIa
g regulated similarly between T and B cells upon | —F—< 3V EBRAIZCHFTEHAI a2 —T— 19
activation-induced cytidine deaminase 2a D=7y FEEEIEHT—H
expression. (2005) LTWBIZEFHLMIILE,
Evolution of class switch recombination tj? ?4 2 t?‘gi?d)AIDé‘—FﬁL\T
9 | function in fish activation-induced cytidine ST RIS 5 LN TR RA 46
deami AID. (2006) EREEIHKICCSREFISHEITZEEHALD
eaminase, ) =Lt
Organ-specific profiles of genetic changes in | AID DRIRICK > TEIERI SN BERIC
10 | cancers caused by activation-induced cytidine | BLWTHLIEBIEFEUAHIEERBL 42

deaminase expression. (2008)

1=,
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No Eopes HAEABIC& 2WRELTRAEAN S| A%
Focalting. ina detost n somatio 7| AID O N EIZ ARAEREBALL

1 | hypermutation have impaired gut NI RTIE, 1$%IHH€¥?ZS%E75‘%L< 62
homeostasis and compromised mucosal BTL. leA OERENBREOERE
defense. (2011) ISEh o - LEmE L.
o Lt | D < & O 057 158

2 ) L .| EDFEELEL LT, H3L4me3 NEETH 37
complex is critical for DNA cleavage in 2o LAEBELM= LT
class switch recombination. (2010) =°

AID [Tk > TUIBR S hi-HfETinZE 5
Nonimmunoglobulin target loci of NILL. &85/ L= T OREFTLN,

3 activation-induced cytidine deaminase fESOTYLUSNTDAID =4y 24
(AID) share unique features with kN ZBEMIZRAR. FOEELFOEE
immunoglobul in genes. (2012) [CRERINERF LTS EFHS

Mz L7=,
Preventing AID, a physiological mutator AID @%Iﬁ%ﬂf&ﬂl:%&lb’;d)l‘;n‘;"f
from deleter iou’s activation: regulation o,f — AT 5 AID O)%IE?&‘ B i s A9

4 the genomic instability that is associated i?”:%/‘z?%%[ﬁl];%ﬂ:ﬁi}%L_,TIE&% 16
with antibody diversity. (2010) DHMERITTNS = L 2RI RRT

) — R E=E LI,
X4 and R5 HIV-1 have distinct post-entry |HIVO L 7145 —< 3 2L T, UNG

5 | requirements for uracil DNA glycosylase | AN virus ¥/ LDA VT HL— 3 16
during infection of primary cells. (2010) | VIZWHWETHA A EZHALMIZ LT,
o e 1 st | T BHSD = D s i

6 | . : : koML, IL-10 #FE&£TH2&| 15
with a unique IL-10-producing subset that
) : =HE L=,
increases with age. (2011)

. . . AID OBAXENNDEDFFICEES
|ttt i of e o | 1.2 s WD Gk 4 px |
' NP3t i3 O i
The histone chaperone SPT6 is required for | SPT6 D/ w4 A9z kY AID DHIR

8 Activation-induced Cytidine Deaminase | HlfEA{TiHEHN., FhDRESIOTY 1
target determination through H3K4me3 | VEBIEFEDE X kU EERIZEENE
regulation. (2012) ZY. CSRAZELLKHEEZTNS,

BEIFFRDAIRIZERIZEE L T, RNA
RNA editing of  hepatitis B virus |&B0O45 ./ LZ—BEMIZES, COBEIC
9 | transcripts by activation-induced cytidine | AID WM XEIZHRIBIhTLVS &, RNA 13
deaminase. (2013) [CTFA4TF7IFr—2avhiElbE42R
H L=,
The DSIF subunits Spt4 and Sptb have Spt_5 1% §Dt4 & FACT ?%é{$?ﬁ;ﬁkd:%>
distinct roles at various phases of & FIBI< HKAme3 #58 & 15 S 21,
10 Sptd [XZD K S EHELG L, mEDL 12

immunoglobul in class switch recombination.
(2012)

AID @52 —7y MFEMICEIL T, &
HAHMEEERT CEFHLMITLT,
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3. Z . HR - HAFOFMICET H1FH
ROM). QOREZ LIS, HET ZREISDNTEAMN DHREICRBL T EE L,

(N HAREROHEADETRRE (HEADETOEE. RE. RALOFRIBLELA,)

HADBHEIFAID 28 L-EEREORFEMNGED FRIEEZHRATIEARARTHS. COLSBHRENSE
FTHENEXTEIND LS GHBLGENEZEAHT CLEABOTHTH D, -EAIE FTLA 1992 FITH
RL. @BZEDHEPD-1 (L, 22 FORA ZRTHO TERRKRMGHERE L TORBENALHIZAH Y, BAFE
BHERERMNMTEDONT =, 2000 FIZEKAHNR DT AID OMEIL. Z0EBH TEHEDRERTIEIELETET
LTUWEVNEETHY . CORRDTEADBER CHERLERNGHIMETICEES> TGN, LAL.
BESNDAVCOADHKETE LTI, $TIZ2. (1) [2hRF=K 57 Topl BEERERDEEICL S
BER ADEEICLEDIBENI TV TEOELAID ORREEICKLDHANFERCT / LFRREL EDKRA
BIRR & DRED D FRMICKEGHBMETNAFINDEAHTH S,
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=4 5] N 5] = =) AEES
Pk Br—ER | K iﬁ;ﬁiﬁﬂ%gigﬁﬂ%ﬁ MEBERT. RBRFEFH
- I—HA/ %A1t BIXEFEZMER MAEREZTRET.
CLINES Rl Harvard Medical School ~E3%
f'fE = REfRRE ERERtVA—ER
b K—BEf | K¥ER4E ERTIIHRE EEEHET. Univ. of California N
Tran Huy v BEEMERBEEMER MEEEZETC.RKER MFLIC
Thinh AFEE | e
Lucia M. Kato | K=k B2 EREERER MEE
AR FE REMRE B EEEMRER HEE
2 EFE REMRE SRKEMFTE Z#HE T, Stanford Univ. [TEZE
Andre Atanlie | KZke4 RMREEEZMER MREZET. KENHAEZZE
Le Thi Huong | KZERR4 Thai Nguyen Medical Univ. Z&Em
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