=
-

o
off

2L

2
_>.:

ox o Iz
off

i 9

2

N

o] S/GeellMRt SAH oz Aoy (3), 53] dles=Al

¥0 |

=

0 ¥ o 2 o mE‘: 1o me

2021 gh=aket

_10(
N
i
)
tot,
N
X
o
G
L
=3
it
Sl
o

Mouse 4 A X9 4 Homologous recombinase2} MMR
#Ad AR 24

e R e

* 2] wEstl—ﬁ E%IOL ‘L:r,].

e-mail'mjkang @jnu.ac.kr

Regulation of Homologous recombinase and MMR-related gene
in mouse mammary gland cell

Ga-Yeon Kim’, Hyeong-Ju You', Man-Jong Kang*
"Dept. of Animal science and Biotechnology, Chonnam National University

2 "—F
AR A F-2 gene therapy, T2 71%5AF, Az NA A Tl o] §H Tk ”‘o ANZFHHR) S ]88 f-44H4
THE 54 fAAAR ) QFAAE e =Y 5 Aok wEb fHx AF 288 Fol7] Yl s AT
o AT E Fol= & Fa3lth RadslS Aol 7Ig el w4 O}J— HR# ##%¥ Mismathch repair

mechanismS HRe| A& ol #ofdit} B o o A= Mouse mammary gland cell$l Hell A|Eo A &&2 2 F4x}
AE5S Y8 UVEAF 2 7=F A&7} HR #3 recombinase?]l Radsloll WX+ ke #2133t} 3 MMR
inhibitor$! 7}=%8 *21E 3] MMR #& -4 2xHMsh2, Msh3, Msh6)2] &&-S- 7453813t} o]9} 2 Rads1¥ MMR
I FARY] 2HLE A AZTS B8 NS 288 A7 A8 71 2ATARE AME o Azt

(Key words :Homologous recombination, Rad51, Mismatch repair)

°l& Fw3ltt, HRES Mismatch reapirMMR)<
fidelityS -#3FcH10). MMRE EAU %35t base

=2 indel, replacement®} 22 FAIE A4k 2 goR(11). |t

gZlolol A MMR2 33 heteroduplex’} A =™

A 23 (Homologous Recombination, HR)2 DNA<] MSH complex& &8l Bl 1] 23 A ehrtal

Az A dojupy] wteglol iy QA BE Baug v QIUK10). E=3 EFEEAEeA MSH2E

s BEEetil). HRS £3t 44 452 mutation?] W3 s A ko] AxEFo] SRtk Bare uf

A8 o] Lahy] WFo] T Q= SARZ sl 9 ATH12). whebA] EA|9F A Ze-s-<tol] T 5= HR3} MMR

A 8517 Knock-int 4= QIth2). 1e)u} HRS A% < AdAlel Ak AA7H4 HR2 o8-8 Knock-ing &
A

HRe] W= NHEJO| W8] wj& vy wug b} FE A7 APHANE =oAL EfeE

CHA). wabA o frdAke] &&4¢1 Knock-ins 93] Knock-in #&-2 St %3k mouse mammary gland cell]
S A= AL e Fasith HRel st A HR @ 77048 24874 HR3 @ s MMR gene

Radsl3} Dmcl & AE9714 G474 7her Agey)  © 24860 i dve ":? }E} £ A7 HClL A
% recombinase®]TH5). DmclS 7Hit-d 71 ofl Ak AeAERE o8 &R FAARAT =S NS
§i—5}.;(]u]— Rad5le GAMRA 3} 715-RoltiA B uha 43l 71% dA7ol™ mouse mammary gland cell$l Hell A
tha Bag vl 9Jok6). Radsl¥t HRO) A7 A ) FollAl - Uvaabe Zles ARls S8
‘ﬂ%xﬂlod DSBE fri=sh= UVEAL Inoizing-radiation's recombinase(Rad51)9] 23S #918}7] 98ke] AAskgch
%3 819 1} QJTH78). T3 Human cello] UVE A} 3 MMR inhibitord] 7F=# A& &3 mousecl A
S ] S7] %o Radsle] Wale] Zr1EQtia BaE b MMR @& ko] 2ds A5ahr] el AAlskel
THO). o9} 2 A5 Radsle] HROl #oal thijd

- 612 -

FA17171 918 AEF71(13), HR ¥ 342 24(14) &



2021 d A=y aes] £ et EeTy

2. A3 52 uF

2.1 HC11 A= 9} Testisol 4] Rad51¢] mRNA 2+
& g9l

FAFRE G 74 Ed dA 9 2] Radsle) HE S &
olst7] 98l RT-PCRE 33t tl. Template®
Normal HC11 Al 3% ¢} mouse®] Testis 2o A &x

3 cDNAE A3 2 73‘4 Hcl13} Testisol A
g At

Rad51°] mRNAZ &S ¢ T
7h HC11 cell Lh Testis
mRad51 mRad51

M -RT +RT M M -RT +RT M

[Z23] 1] HC11¥% Testisol Al Rad519] mRNA #&. 7}) HC11 Al X
ol A1 Rad512] mRNA®&. 1}) Testisol Al Rad512] mRNA 23,
M, DNA size marker (100bp ladder);RT- Reverse transcriptase-,
RT+, Reverse transcriptase +

2.2 HC11o| UVEALE &3 Radble] @4 -
A5t

HCI1 Al UVZEAte] & Rad51¥ Dmcl @94
9 Ba g E2lslr] Y8l immunocytochemistry < 2
Alatth o 23 UVE AR S w Radb19] ©Hy
4 el Frhgvh. wEbd HCllel UVEARE
Rad5le] 23S S7HA71= A o= Atgdth

DIC DAPI Rad51 merge

[29 2] Hell AXEelA UV ZAF 7o w2 Radsl @9 d &g

3}o]
gel

2.3 HC11°l| 7}=& AHgl& &3 Rad513% MMR
related gene®] mRNA 23 &Hel

HC11 A Eo) 1 uMe =88 w2l Rads13}
MMR related gene(MutS)2] mRNA &S g<215}7]
ol# RT-qPCR< 38ttt 2L A} A3 Radscl
mRNA && -2 7t=5S A gshA &2 ol vls) 14
A S7FEAT7E 394 148 ZAs T (P<0.0001).
mouse Msh29} Msh6:& 7F=HS 2] 8k#] e ol
Hla] 194 S7Hvh7 faskes s Bth 131
U Msh2e ol ab= flAtH(P=0.0062). Msh6°] 73 -§-
39A Ft=wS AgstA] &2 ool Hl&) 179 S
AT (P<0.0001). A# Msh39] mRNA®#H LS Jl=
o AEstA ¥ ol vlE) FteHm AP 19 =
AstAl FZrastd o, 3UAeE 448 AT
(P<0.0001). MMRZ 2] <jAl= wdEME 7t A
2¢E F7HA 2 wEkA MMR gene®] 941+ HR
o MM TS =Y Aow AZtHEY. HC119 MMR
inhibitor¢! 7}=F *g]& Msh39] @do] i+
AL e 4 IR o}, HRE % recombinaseS!
Rad519] 2t & walk A4 weld St=Fe
HRS ©]&3 Knock-in&&S IFHA7ZI7] 3%
compound® H 433 Aoz Aok

mRad51

o
=]

e

-
o

0.

mRNA expression
(=]

o
=

[Z29 3] 7l=F-°] H2l" HCl11dA Rad512 MutS(Msh2, Msh3,
Msh6)°] mRNA @&, ettt = 2t A2+ 2FHAE e
t}. NS, no statistical difference; *##:P<0.0001.

- 613 -



2021 d A=y aes] £ et EeTy

EEAAL 2 el
o Ak AR S RENN) ] Ao FHATA
o] & wrol aiE - (No. 2019R1F1A1061424).
EAmA |
[1] Stéphane Vispé, Christophe Cazaux, Claire Lesca.

stimulates

homologous recombination and increases resistance of

“Overexpression of Radbl protein

mammalian cells to ionizing radiation”, Nucleic acids,
Volume 26, Issue 12 pp.2859-2864, Jun, 1998.

[2] Raphael Ceccaldi, BeatriceRondinelli. “Repair pathway
choices and consequences at the double-strand break”,
Trends Cell Biol, Volume 26, Issue 1, pp.52-64, Jan,
2016.

[3] Zhiyong Mao, Michael Bozzella. “DNA repair by
non-homologous end joining and homologous
recombination during cell cycle in human cells”, Cell
Cycle, Volume 7, Issue 18, pp.2902-2906, sep, 2008.

[4] &
:Homologous Recombination in Mammalian Cells”, A
sleked 3 49, pp.l-7, 1992.

[5] Anjali Gupta Hinch, Philipp W. Becker, Tao Li, “The
configuration of RPA, RAD51, and DMC1 Binding in
Meiosis Reveals the Nature of Critical Recombination
Intermediates”, Molecular Cell, Volume 79, Issue 4,
pp.689-701, Aug, 2020.

[6] M.Scott Brown and Douglas KBishop, “DNA strand
exchange and RecA homologos in meiosis” Cold Spring
Harb Perspect Biol, Volume 7, Issue 1, a016659, Dec,
2015.

[7]1 Ingegerd Elvers, Fredrik Johansson, Petra Groth, “UV
stalled replication forks restart by re—priming in human

“Gene structure, Function and Regulation

fibroblasts”, Nucleic acid Research, Volume 39, Issue
16, pp.7049-7057, Jun, 2011

[8] Julien Vignard, Gladys Mirey, “Ionizing-radiation
induced DNA double-strand breaks: A direct and
indirect lighting up”, Radiotherapy and Oncology,
Volume 108, pp.362-369. sep, 2013.

[9] Satoshi Tashiro, Joachim Walter, Akira Shinohara,
“Radb1 Accumulation at sites of DNA damage and in
postreplicative chromatin”, J Cell Biol, Volume 150,
Issue 2, pp.283-292, Jul, 2000.

[10] Khek-Chian Tham, Nicolaas Hermans, Herrie H K
Winterwerp, Michael M Cox, Claire Wyman, Roland

Kanaar, Joyce H G Lebbink, “Mismatch repair inhibits
homeologous recombination via coordinated directional
unwinding of trapped DNA structures, Mol Cell |,
Volume 51, Issue 3, pp.326-37, Aug, 2013.

[11] Guo-Min Li, “Mechanisms and functions of DNA
mismatch repair’, Cell Res, Volume 18, Isuue 1,
pp.85-98, Jan, 2008.

[12] Beth Elliott, Maria Jasin,
breaks by homologous recombination in mismatch
repair-defective  mammalian cells”, Mol Cell Biol,
Volume 21, Isuue, 8, pp.2671-82, Apr, 2001.

[13] Takeshi Maruyama, Stephanie K Dougan, Matthias C
Truttmann, “Increasing the efficiency of precise
genome editing with CRISPR-Cas9 by inhibition of
nonhomologous end joining”, Nat Biotechnol, Volume
33, Issue b, P.538-842, May, 2016.

[14] Jun Song, Dongshan Yang, Jie Xu, “RS-1 enhances
CRISPR/Cas9- and TALEN-mediated knock-in
efficiency”, Nat Commun, Volume 7, pp.10548, Jan,
2016.

“Repair of double-strand

- 614 -





