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Annual report on the activities for gender equality in the Genetics Society of Japan
The Genetics Society of Japan
(Miki Shinohara (Kindai Univ) and Kimi Araki (Kumamoto Univ), Councilors of the GSJ)
http://gsj3.jp/index.html

The Genetics Society of Japan was established in 1920, and has members from various fields of genetics.
Although about 20% of the members are women, female students comprise about 39% of the total
student members. The main aim of our society in gender equality activity is to support students and
young researchers for the continuation of their research under the slogan of “Supporting the developing
buds of talented scientists”. The society has made every effort for maintaining a policy of gender equality
and conducted its actual practice in various activities. In the following, we report the activities conducted
by the Committee for Promotion for Gender Equality of the society during last year.
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6 5 0 5 0 0 20194 1 A19H
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A~ 8w R 34 25
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4. Impact factor

IF 5-year IF
20194 0.917 1.114
20184 0. 859 1.137
20174 0.913 1.024
20164 0.703 1.103
20154 1. 339 1. 267

5. FrizkaBle ol
% Open access 20204E 6 H 1 HPBEHR S, ZEsN72d 0 GF5RIZ2#H).
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* CCBY4.0
* 5159 %E b L1C, DOAJ ~

6. MWHEFHREOKE
BEAETRICTHENZZZEEA—LVT FLAZRE L.
ggseditorial@nig.ac.jp

7. Early online 127 - 725 3 % #F98 & ~ ik
EO T J-stage TORDUE o 725 IS LTI, FHHD 5 0K E b LSRR 5 44 510812, Z
DRZEA—VICTHEET 2 —EZEZ LTS,

8. ‘AKX DOATRE, HMZEHT 5V AT 2O
GGS HP & nob T, reviewer /A3 5 & & 1T, flll4 D reviewer [ZAEEDKED Y IZ X — VX — 2 TIREHHK
BEMNTAHIEE L TWRRNELZHGL T,

9. GGSEM&HP )V =2—7 )V
6 HOBBRHEICADLETGES FM&HP ) =2 —T7Vva L7z

10. MWSEZH - FM O i, ZHEME (Bbng)
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Title
Spontaneous de novo germline mutations in humans and mice: rates, spectra, causes and consequences
Authors
Mizuki Ohno
Published in Genes & Genetic Systems 2019 Nov 1; 94(1): 13-22.
P (Linda Reha-Krantz  editor)

I am pleased to provide a short comment on why I was drawn to the paper by Mizuki Ohno in which he
reviewed current understanding and his research contributions to de novo mutations in germ cells, methods used
to probe mutations in germ cells, limitations of these studies and what studies are needed in the future. Please
note that I was most drawn to papers that were closest to my research interest on the role of DNA polymerases
in maintaining replication fidelity and in creating mutations; thus, I did not give equal time to other outstanding
research papers that were outside my own research. In addition, I was working at the time when I received your
invitation to review papers In GGS on writing a Perspective with Myron Goodman about John W Drake (Jan), the
former editor-in-chief of the journal Genetics. Jan was passionate about determining mutation rates as well as
studying the role of DNA polymerases in replication fidelity. And I mean PASSIONATE! I found that Dr. Ohno’s
paper complimented literature that I was reviewing at the time about mutation rates. Since I am not an expert in
the field of mutation rates, I appreciated Dr. Ohno’s careful explanations of why it is important to study germ cell
mutation rates which I related to Jan's decades-long interest; I encourage Dr Ohno to study Jan’s publications on
heat mutagenesis and the susceptibility of GC base pairs. I also appreciated Dr Ohno’s comment that long DNA
sequencing information is needed because deletion and insertions are likely more important than currently real-
ized. Maurice Fox wrote in a compliment to Jan in 1998 (Genetics, vol. 148) that Jan had a “creative and persis-
tent interest in mutation”. I find that Mizuki Ohno is one who is carrying on this persistence and this is why I
support recognition of his contributions.

Title
Defects in the NuA4 acetyltransferase complex increase stability of the ribosomal RNA gene and extend replica-
tive lifespan
Authors
Tsuyoshi Wakatsuki, Mariko Sasaki, Takehiko Kobayashi
Published in Genes & Genetic Systems 2019 Nov 6; 94 (5): 197-206.
e AL editor)

AL, HEZEHOMREECTURIATONMFMERETA TV -2y ) 274 F A7) —
=7 ko TR E N (DNA IO R EIIELE R TEHOERED S B, eaf3 ZEERIZO W TRAN
BiL7zbDTHbH. EAF3 11X, NuAd HAT HAKD a2 v R— 4 ¥ b OWREBIZ T CTH ), TORKERTIZ,
rDNA ORE DT TH 2 HetnfkI Bk rDNA (ECR) 733 L {IET L, ZEMROBRMEMIIIFAR L ) 30%
BELATLIIEERLZ. ZOBRIE, INETHrLTRIN TS rDNA 0% EN & HREFGOMBE % #
CEFFTZHDTH A, KL T, rDNA RIEBICHET 2 BRFERL D eaf3 & DL EEIRAKEHNT,
TR AT 2 AT VR 7 — 7 Z CICH A B E 2L Cwab. Db, FURM hd e & OISl R E B,
FHRTHHI 0D, Kimsix, GGS prize \ZHIS LinC & LCHERET 5.

Title
Two-dimensional site frequency spectrum for detecting, classifying and dating incomplete selective sweeps
Authors
Yoko Satta, Wanjing Zheng, Kumiko V. Nishiyama, Risa L. Iwasaki, Toshiyuki Hayakawa, Naoko T. Fujito,
Naoyuki Takahata

Published in Genes & Genetic Systems 2019 Dec 11; 94(6): 283-300.
BB ORMF5EA- editor)

The inference of natural selection from a large-scale genome dataset is one of the most important goals of popu-
lation genomics studies. Satta et al. studied the behavior of many newly proposed summary statistics derived from
2D SFS under natural selection, especially in the presence of recombination. The main feature of these statistics is
to compute summary statistics by distinguishing haplotypes carrying focal derived variants that could have



reached to high frequency by natural selection. One of the aims of this study is to distinguish the pattern of sum-
mary statistics under hard and soft sweeps. Throughout the manuscript, the authors showed useful behaviors of
these statistics, which would be helpful for readers to infer the effect of positive natural selection using population-
wide genome data.

3. HRERIOWnT
GGS BATIZD D B BHIC OV TR L7258, b RE LTORITIZID R 5 (FIRIZES & O3 % i
3 %). F72, Open access ZFEHEAHL O ED L & Befikl % U E.
BRBECH B8, BRROLIVIOWTIRREED, Ao 5. ST L T 6 S .
(%) #IZFAK/E —H ¥90,000
FEH —£E ¥160, 000
WD S OFFFA DRI ZDWTIE, Paypal Z#H L, FIT 5.
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2020F E B AEEEARNRERHEHES

W B E R GRS P A FR)
SEBHH I T OB AR - 502)

19954 AREIERZFBER AL GRAVIZER  MiREy WA T
19954 Oxford RyAAb- il W LATJEH

19994 FVE{REOZERT B

20024F  MEWFTERFBERSY: SRR W%

20034F IS HRSEBETEAT BB (200747 & U dEBUZ IR RRAH)
20084 [ENLAARENTENT  Hd%

20154 KBCRSE  REgBe/E AR aen 7okl 8z
#

20024 HABIZESYEE ZH

20054F  SCESRHP KR RS FRARHE 2K

- RREEE  (F130) ¥ bu X7 B X OHERO T IR O Y
(3£32) Molecular dissection on the centrtomere and kinetochore
- HHEEIEH

AW OEGHERRCIE, MRS OB % i U TR g IOy - B S 20 hid %z & v, Jefi ko i R I 2
DAL L, Gtk 5L, Srlil, SEEEMRKO X O AT 2 ERE (B EN) B4 LS. Eo T, defafk
DR ELO 5 THREIC 3 201581, BIZFCBI2RENZMEDO—>TH L. WIREMS R, #2544, =7 Y,
<Y A, b MEORAERA VT, ROAROSEEROMI 2 HiE Lo s —H L Titlh Twb. 18IS, ko siiicE
ERMEEZH )Ly buXTHBO S AENTRE Y B X7 ISR SN B RO S TR LT, #mgE - A
o AL - BREES -  AENT - 7 A T O TR R L CMBIN AR B L, DTICHBRS LX) altitE Y —F
T O R & B CBIF T &7

etk I, MR O S O 75 RSN & detifk EO S RLEEE L AL, ZNODMMRTLZ LICX D ETE
N5, ZOYR EOSEEEIZE AR S ITEN, FERbEoty b X 7HEBICERE NS, L2dt> T, IEMEZ ks m
BREOMINCIE, ¥ bax 7 o5 FREE BFAORERMAZIFS 5 2 EAQLHTH Y, L bax 7B L OBEEICHET
LHF7EIE, B LI 2 OIERIITONTE . LA LARAS, Ly ba X7 %23 %2 DNA FHsAYE B 2 USRS
Thb I, BFEEEMRT S5 v 87 BOATERID 4 OEPHEEZRF2 5, 199048 F TIZiE, &> Fax 7RBEED
IO BRI Tz, 20 X9 BRWT D190FEAATIS, WINERIZE Y bax 7o 50582
Bas L7z,

HINEHIZ, Y ba X700 FREOMED-DIZIE, Y b a X7 BXUBEREZMET 5 5 ¥ /37 B OMERN 72 gD
VBEEZEZ, AOPEFELIBEFUEMIB Y AT & L AELFRRE X RS TEEiAGbE, =7 MY Ml z 5
G & LC0HHEL LoBlt v ba X 7B X OB R & >3 2 o E IR EENT T3 L7: (Okada et al., Nature Cell
Biol., 2006; Hori et al., Cell, 2008). MHUZEERIITE L D& YR HEFEE L2 & T, BV ZED 5 2 L AHEIC R >
Too Fie, T AREHAN O L VYR, SR TR IE T 2 EBRRMPENIEI ERCER L Tw o 722%, WIIaH
&, =7 ) DT4OMIIE % W 72a T/ v 7 70 P OFEEREMLLT, £ Fu X7 B I OBEAMER S 87 Bolkkz
WA 52 L7z (Fukagawa et al., Dev. Cell, 2014 #3% ; Hori et al., Dev. Cell, 2017; Hara et al., Nature Cell Biol., 2018).

XSS RE, &Y b uATBIOBEERERE ST 25 287 BORE - BEFIFICNZ T, £ bax 7SS L0
SRS % 72002, X MR SRS AT & thuls & L 7 A 2O 721 B I D MLA 72, 4912 CENPT, -W, =S, X LRI & Hovdy
L7y YR BOMEDNE A by ORMEEFPLTWD I EIZEALT, 2042508 Y87 HOBEROMELZH LA
T, ZRHRZ LAV =L EHPLTWEIERS, LY baXTICERINZR 7 0~ F YRS OEAE 2308 L 72 (Nishino et
al, Cell, 2012). ZORRICHLTIE, ¥ PIXTOMEFTEOALS T, LA M RETZ7UT VE2HEL TWDIFEED
H5b, BEOHELELTELHESNTWAS, S 512, CENPT ¥ Y87 878, MuNERG s v 87 oozt L, Bk
WM T 20 TSI L To, X MU R EAT 2 B L T 57222 L7 (Nishino et al, EMBO J., 2013). 4L 2 54
FEFHEMBEDIEH LT, LY ERGEGHRHEEOMIICOET LTS

WIEHEOWER, ¥ b x7s X OBEAORGE - ESEMmIce & 267, L <CEEAEZIEE Y b o 73 AT
T3 2 Z LIS LT b, BRI, &2 MoB AR S » 87 Badet v ba X 7EIC R S0 5%, %
HFoXy ba X 7HIE Y BRE, NLRBEARHRE LS5 Z & 25 L7z (Gascoigne et al., Cell 2011; Hori et al., J. Cell
Biol, 2013). HUI/MTHMEZHO ST A2 TR, S EBEZTET 22 I8 5T, BEEREZARBL X5 &3 2051
BT 2. SO NTEFEAOTFHEROFERIE, MESHICIEMS 2L 0 TELRWHEADIEY A7 AL - T, FHOH
DR EE R LT D 0L LTRSS Tnb.



F, kMU RATOF ) AEFTICEH L TOFEERBERE BT TAL, £ bax7 DNA W, — RIS Z SRR 2 S
KENTVL DI AENT WA D, FIEEIZ=T MOty hax7 DNA OF ) A Z AT, =7 FY 7
J AR 2 S E vt v b O X T HAEEAAAET S 2 L A5 R L7 (Shang et al., Genome Res., 2010). F 72, Z O¥5f%
I LCERIC, £ b A7 DNA 2D RE, HHICLY PaXTOBRTEL2EHR (A 4Ly buxTERR) ©
BAFEIZ)HI LT 2 (Shang et al,, Dev Cell,, 2013). Z4Lid, £ > b2 X 753 DNA O—REFIZZTTHRE S LW & % F851
WORLAEERERTH S, HEER, COERRZIEHTAIET, LY b aATICERN LR X by BliZRAL, Z2hit
VIO ATIEEOFI XL AL E LS THH (Hori et al., Dev Cell, 2014; Shang et al., Nature Commun., 2016;
Nishimura et al., J. Cell Biol,, 2019), &> PO XA TR E LYY 237 1 v 7 ZHIEIE WS LOIFEGIFAFR LTV 5.

Lo xHiz, FNEHE, [y hux 7B L CHEEOGFIEE | 2BHT 572012, #EY - Mk - A - H
AW - MRAT - 7 D TR E OB I ORA R AR E TP AN, RS ZRG SETHEOIIEA Y A V&
FETWwa, IRITIE, Y bax7BLUBEAORRGTOER, Th b ORRIEL RS, B AO N THEE, £
F 27 DNA OF ) AN 2@ LT, ROETEROMESTEORBICLRLTMEZ L TE2I L, WShTHY, 55
ZHGT L) —F— L LTHAPLE TSN TS, TSR, RINKEFAC LTHARTHIRZE 2 b5, RECH
720, BHADLEEL K OBFELMRMRERE LT 2K TH L. 72, WHEEOHA% ST, EMBO meeting, T— F &5,
FASEB &l & 5 o 72N O 4 2 2230 S B  OFERE O 20, R ZHAES S L ZBINICHIHMITE 5.
L O3 % (Google Scholar #~) 12334 T 500l % #8 2 % 5 345 2 M6, 300~500017% 4 i, 1001 ~3001] H332% 8> % .
L A HBEAETH DN TH Y, HABEAZOARFEEIHIG L WIFEERE SR 5.

WNEEE, INOOMREHEEICHAREPEROERTHRERT L L LB, HAREFROFHRZEFZEMEL, HARK
FROFREOIZDIREREML TETWD. Io0MNT, FHERZHABEFSOREHICHETLRETHS.
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201241 H [ BARAE e B

201342 H~20154E 2 H AV 7 4 V=T KEEFA C AR AAREAHARFLE M INIZE R GEE)
20174E10 7 ~BUE RHARA RIS X XA EF5es GRMIT)

20194 9 H ~3UfE POLRFRF BB R TERE  dE0%

BEFRICH T B IEEE
20094F A AR R HE81MIR &
20129F  AAERZA AR &
20164F  H AL 88 R
20184 HABIZ A0S
20194F  HABIZ IR S

Best Paper % (S % AL THE)

Tur g AZHE L THEXOEIZEH
Best Paper &

- HAREEE - (A0 WY o ¥ AR oW
(3£37) Studies of epigenome regulation in plants

- HREIER
ﬁaiﬁT ’@i@ﬂi‘?ﬁ A7) SR E Y. ARl 320084E (2 A BRI TR 2 U Lotk WEITER & L“C*L
OWFEZIZSML, ThEk, WIVREE R SAR0 5, RIOERAMELIT->TE X Lk, KERAEDKIZIZ RGOS

T/EM RFAFOERMREREEL, ZOFRAERBMA DNA HEEZANL T T Y ARY VikBEO@ TR ET 5 2 &
2k BZ %R LE L7 (Plant Cell 2006; PLoS Genetics 2009). 7/ ABEICBT A T VAR Y OA 237 MIBFKE o
22 EDD, BIRIIBML, TRUKINTIT, FFUARY Y EZES ) AHIBHOSTFICEWTEEREEEZH T E L.
BUEIEZ DOWIZENBRBILE S DNA PR Y —ICFCTREL, HMAOSH 25T 2EEICEFTELTVET.

INETIZ, YaAf XFXFDe X b UBiXFIVIEEE# IBM1 (increase in BONSAI methylation]) 25, #1410l H 48N
(gene body) %*SIHMEHICTH S A I~ H3KIme Z < 2 L0k o> C, EMABET LMHSNERE T VARV Y OR
DY ) AIREOENEZEANT 2 & (EMBOJ, 2009, 2010), {fitks X OREEOZE S 2RE L R T+ V566 L5108
FAHBORY T4 T 74 —=FNy 712k oTHENRSISNSZE (EMBOJ,2010) ZHS52CLTEE L ShH50OKEEZD
L2, gene body IZBIFHE A N AMEHIA N T VAR VLR T EXBIT 25802 EVIHLVETVERELE L (Cold
Spring Harb. Symp. Quant. Biol, 2012). & 512 ibml ZEFEK%E . Wz A2 ) —= > 72X ), H3KIme2 O it T <
T LT A UBAFVALESE LDL2 ZHE L, ZDOFEKAY gene body @ H3Kdmel TH 5 Z & &#/RL F L7z (EMBOJ, 2017).

INLDI=— 7 BEE» S E D BIEIX, gene body (28T % H3K4mel OH#ERE & Z O KIS, %7218  gene body @
IETF AHIHOEREWSPIZTEBHMOF ) VF VAL EMLTEF. 3, gene body THI< & A b U ixF 1k
%% FLD O#EREMT A S5 I EL T, == v F L7285 % DNA K1Y —& gene body @ H3K4mel DR %E IS A2
LTwE$ (bioRxiv, 2020). F 7z, gene body ® H3Kdmel IFHEILEICM DS Z & &R L (EMBOJ, 2017), ZZhbiREL
7oA [SEMT] MR E LTHED TV E . 512, MBI L2 2 €7 ) AENEIC XY, BRI 5
DEHOWFE & ILFNFEEITT>TETHED (Nat. C 2019; C Biol, 2019), WWBIZFBHORRICHKELLH
LTV,

HARBIRFSTIE, 2 EEO Best Paper B, 4 EO—#GHEER, BEFREXTOTR 7 IARHLR Y, HRCHboTE
TBY, GHLBEFROBBIIHMKT 2 EAWFTEET.

PLE, fiEE Loy A5 HICBI 5 2 NETORRE, BIEFANOEE, BLOTNL 50O M ER%
WIfE L€, HABIRZSSNEICHEE L ET
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I. KBS ERERE DNA #8L%R % v 72 DNA 4185 55 1] B o 17 B

EWIBEO DNA R A5 —B 202 LAMONTHE T, ZOHTHLIE% 51772 DNA # 88 TX % b O AfE
DIz (TLS) M DNA RY A5 —EBLIEINTVET. REABRO TLS AR Y 25— TH2 Pol IV 2%, #i#% DNA K
VA5 —¥TdH5b Pollll #IETLENEZRFOZEZRMLE LA $£7220 Pol I EGMEDIZRESS, Pol IV & Pol III &
DEDORY X5 —EAL v F2MEIIZH SR FEETH LI L2 W5 LE L7z (G315, JBC paper of the week |33
). %72 KB RS N DNA B RZ W, PolIVIZE AR X5 —F¥ A4 v FAHEEIC DNA #H8 7 + — 7 AT
EORBIETOZEZWSMILT L GXL8). PolIVIIKELTE IhE Vo 2RKBIMZRE Rz, BFZERIG M



BHFEFVEHINTOELATLE., 20—, ZLALOMEL Pol IV AET 7 %2030, b M LORSEBENE T
Pol IV ZE BRAFENTEY, MO0 @mEREMYLEE D 2 HEIFHM SN TwE Lz, BRI LAZZ0 Pol IV
DF 7270 EE, AR T Pol IV 2% DNA MBI RIICH 595 T L ARMBLTWDE EEXTEY, BUEZDIRH A MGES
5 RF I & LIS L DTV E T, IO, SRS (ke SN TE KB Pol IV O AM 71y HZEAS
WIS b e s T

. KWW Mrell-Rad508 & A HiH A8 DNA YIHiiGTE D 58 R

Mrell-Rad50 BAAKIE DNA 7 £ )V A5 5 BAGAEWIZ E TR SN X 7 LT —€/ ATPase #HAATY. filcL-T
ZOHENIRARY FIAHT, EL LT DNA ZARPEIWNASHEZ Pk 4 27 ) A REMERFEECl L E 2 ohTwE 3. A
LARDOWIFEDOEE S, DNA HHEHE I X - TH U2 BB EES LD L 5 IR S T2 2 ICBlIRE R, §45 DNA Lok
i) & BAERLHINC & - THEL T + — 7 OHEATHPLE S 72K # © Mrell-Rad50#i 44k (SbD-SbeC #i41K, SbcCD) 73fi#s
PRI Z YIRS 2 RIS OV TIFE R T o CE F L7z Gisld). ZOMRIZHE N T, SbeCD 23 A DNA O % [k H)
WidbrLy FX7 L7 —¥iitkzdol b2 I L T L7z, 200525 DNA Kb L 08 DNA BICIKGELTBY, )
WiEdy & U C10MEFEHAT 0 AR DNAWIH 2405 & oMbz z R WHiBoiEch s 2 252 LE L GiX
5). SbeCD DHEAEMIEIZIUTI. ISR RB LMD X7 LT —ETIEALN L WEERZHEEZ LTWA I 2D, 0%
FVERE S Dok e BTG O R B E 2 O TR 2 W e EZTWE Y. B, e 2/EWREO Mrell-Rad50 #iA kO &E
Rl & BESRETEOBIRISOWT, AL - WIS - BR% 5 LS AN FEE AT ZED TV ET.

M. t b MRE11-RAD50-NBS1 &1k B RS HEIENT 12D\ T

KIEH Mrell-Rad50# 4o + €0 7 Tdh %5 MREII-RAD50-NBS1 (MRN) #4410, DNA ZAMYIKEHEICE VT
DR BeE %405 Tw 5132, DNABE 7 + — 27 OREL, 70 X 7 OMF, WML 7 &4 Wb 7257 ) K2 ek
FRBECCB Y, BEFESFICBWCEREERIIEN LD —2>TY. Fid Lk L2 KB Mrell-Rad50 #AKDORF5E %179
Ih, COBREAKRORRZEAEHEBRICO K& LKA E, ENEEIIZES & LMPEL MG L £ L7z, MRN B4
KiZ 50 nm (2D K S coiled-coil FHIH % D RADS0 431725 v 72 B L, &2~ MRE11Z2%71-& NBS1 25241
A LR IR 2iiE 2 LT E 3. WIEZ A LR TlE, 20 MRN #EED ) ¥ ZifiEs RADS0D 7 v 7 LI
WENDIICTHHET L2 EEZONTWE Lz, 22 TREE-MAOBMEE T Hw <, BT b MRN 8K ¥ 755
FTEMTRRRIL A, BHEIERLRY) 7y 7 TlERLAY FEMENLHETY Y PRI A LELE. 85
12 Y IHEEORZNE 7 v 7 TR I 55 WI L ZRT 720, Rad50 »7 v 7 % SMC HAEO R K 2 4~ L AN Z
7o% 2 7 Rad50 & b O RBREZER L, F 25 Rad50 24K CTHBEST 5 2 L 2 @EFMITORLE LA G 2). MRN
WAEROEGEETOERIIEE 2 b MEGIROFRE 25 2 EPMOENTOETA, BAVARLTERICHERT 22 L0 5
NCTwEF. F/2 MRN BERIET 7 AHERMN T O UHOEE A 2 L, ABIZERRILES - AT Ao chiEl
ZARDHEETHIY FIFS5NE L7z, AWFE% HICHE S MRN A RO & BEm R SR O 2B 52T 5 2
EATENL, BIZFIROBRICKELSHFGFTELOTIEEHFHFELTVET.
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S, KEEBEAE A S, DNA JRBCHT 2 KRG H O A FNIGE TH % SOS INE D5 TR OMEZ i s E L7z,
19704FCIC1E, TAF 77—V OFRICBIIB Y 7L v —% 287 EH RecA IRIEMIC I NA I L2 HILEF LS. o
5 51%, Ira Herskowittz % MarkPtashne Z®j2>L, /N7 7 1) 7# {5 FHBBEABEEO —D2 DT ¥4 2L L TR RBMENT
W5 77— VHEOSTEBO KRGO L 20 £ Lz 1980440121, KB RO SOS ISEIEH L, #ICHEEGRED
BZ T DNA K 25— (PolV) O 7T 2=v b UnuD & 2827 8h5, Td F72 RecA RN 2 9 1F, 280k
LZRFIE DNA R A5 —EE LCEM L SN2 2L 2R SNE Lz, F72, wmu {5T5° DNA HBICIBE L TRRIETH
BEINLBLEFALC wmu-lacZ 75 X3 FEBALZKEREZERLC, fEICEEDEEZRINT 2R MES T L.
ZhiE, Unmu 72 b ELTHED AP TELAMERTHEY. €512, DNAKRY 25 —¥ I @51 (polB) %27 0—=
YL, IRASOS oiitfizZir s RIS TwEY. /2, ruww BUET 2L, 3 20#MET (ruvA, ruvB, ruvC)
DO S, ruvA & ruvB 13 SOS A X0 Y EE L, ZOLEMICVIET 5 ruvC IR T L L2603 E
L7 20, BETHEDRFCHN L, KIS 1) VN — 4 LIRS HIREEE 2 P A Holliday Hivk o 7ot v
Yy UG RE RS E L

Robin Holliday 12 X - THRME & A=A LR 2 O Fifk Holliday A3 1%, M 72 4 DNA »3H. L O 2 i L < X
FHERENE & 7 o 72 DNA HkHEE TS, KIBHEICBWTIE, SOS L¥2 L —%—Th &5 RecA 7%, It 2 ML LT DNA #i
e % S B Holliday SRS RICRI S35 S L8 H N T E L722%, Hollliday HiEATE D X 9127 01 A Sk 2 % DNA
AHERENL D%, ELAPTLR S, 5TEEE oTAEwY, %2 BE L, 4 #5 RuvA A% Holliday 3%
% R FE L C 6 74K RuvB U ¥ 7' % Holliday f§312% —4 > b L, RuvB %% ATP O 3 )V¥—%FIH L THFr7Z DNA i
B ERTZ EI2X 5T, Holliday HiE0 0 BB 2 RET 22 L 2R LE LA $512, 2K RuvC 34502 1K ek
B AW Ty FX 7 L7 —+¥ & LT, Holliday fif 50l pi 2 B2 i CYIWT 32 ) VIUN—E¥TH LI L &ML F L7
RuvA, RuvB, RuvC iZ & SICAEL, B THEHEERY VNN — K EIFEND L5120 F L7z 19904EMTHICFTF bz C
NOOFEE, ZOfk, MEAERFHERNIA LAY g R B & O LR TS STk & ECBEL, <
DN B2 52 % Lz, BUE, ZOMEEL, Molecular Biology of the Gene % Voet M AL 7 L FIIZ 544 7 HRh
H#IZIBI S N B texthook standard & %2> TWE .

KIGH Ruv 1) VN = ADRFE %6 SN — )T, 19904E% 25137 —F 7, IM3ERERE, 52RO MR 2 O
ZEIZHAETEN, ruv OREREN R T T 7 Rfk 4 2B BURHIR 2 B(A T2 R4 IEE S, MR 2 25 DNA B0 H 7% 53, DNA
BRI E R L T0D 2 E 2R LT L 20054R SRR EERESNL ET, TOXHICT 2T 4 TITHENE)
EiioCTIohF Lz, HESERIE HOXRNVFr—N¥svb bEifoh, 727337 RBOBELICRIIhTuET.

AN A R AR 2 SR IC B IR =V ) 7 4 & LTOHMZE. XN TWA T TR L, TOENIBT 2 BT



AW E MO 72 FRIZFOFEEY - FH B TOH Y 9. WIHLOEMIE, MTECEEILT, ZLOBEAEELELL.
SITH I, RAEHAR(Z A RFFHE, GGS Mtk RRZBME SN z0b, 1999455 5 MG LRI, HT6MRRE,
Z LT, 20054E% 5 2 4EM AR REEHO SN, HAREPRIIH LT RE(HMENE L.

Db, WITH IR LR RIS D72 5 ARBE AR 25097 (R, RERRFHRERLR L) 0A% 5T, LI~z
E I TBIZEREGR AT 2 I HE CTH 2720, HARBEFRAFRHTHIE L, Sl wLET.
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