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07+ LQKLELWRU 7+ GLVWXUEYV PQWRWGKBSHWRJIUF

PLWRVLY GHSHQGHQW DFFXPXODWLRQ RI JHQR

6HDQ * 5XGBOJH *DX®PDU 6DAMDR $PDEYQPOD +DJHGNRUM
*URWKCHFLOLD ( B@WUYPAU ORUWSWVBIZNB] :DUSPDQ DWQIBUJIOXQG

7TKRPDV +HOOHGD\

6FLHQFH IRU /LIH /DERUDWRU\ 'HSDKR\CPRHIQW .IRURDQRFORJ)
,QVWLWXWHW 6WRFNKROP 6ZHGHQ
‘HVWRQ 3DUN &DQFHU &HQWUH 'HSDUWPHEHQWLRP 26 ROHRU YV DK
Rl 6KHIILHOG 6 5; 6KHIILHOG 8.

&RUUHVSRQGLQJ DXWKRU ODLOLQRIQBRGRHVMQGHISBWWER QM
OHGLFDO 6FKRRO 6 5; 6KHITIWHKOKEO BH GO PIDAKIBIKRKYBIG DF XN

SXQQLQJ WAWIO R+ GLVWXUEV PLWRVLY DQG HOHYDWHYV JHQR

.H\ ZRUGVU7+ '1$ SRO\PHUDVH &5 H®MWDR VIO RIRG*73 '1$
GDPDJH

'HFODUDWLRQ RY §DQWHUWHWKWY EHHQ ILOHG ZLWKG/DV BRHUH 7 +
LQYHQWRU 7KH ,QWHOOHFWXDO 3WKRISIQRW\ SHIRIKW W RPDYHGHDO N
JRXQGDWLRQ IRU OHGLFDO 5HVHDUF® +7%)DWH+ERDUG PBIPEHUV RI V
7+) 2[FLD $% LV DVVLVWLQJ 7+) LQ PJEQ ILOKQEEGMWRUYRBBRIGQ: R4 L
FKDLUPDQ RI 2[FLD $% 6 *5 + * 3*6 &2 ® ®B+ % DQG 7 + DUH
VKDUHKROGHUV LQ 2[FLD $%

"RUG FRXQW
7TRWDO QXPEHU RI ILIXWIPDLQWDKVBABSOHPHQWDO ILIJXUH ZLWK
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$%675%&7

5HDFWLYH R[\JHQ VSHFLHV 526 R[LGL]JHSRRKEWOWHRWLGHRWREGSKRYVSK
ZKLFK PD\ NLOO FHOOV LI LQFRUSREBDWH QG YIRQWRSHI$V RIQHW K HURRPPDR[ L
QXFOHRWLGHY E\ SUHYHQWLQJ LQFRUSR@B WIIRIK RAMIK DWKIHV R[D B+ ]
UHPDLQV XQGHU GHEDWH $0OVR CSR\ONPHHU DY HWQ RQ ORLBRXW WLRJ R
QXFOHRWLGHV LQ FHOOV RU KRZ R[LGLHHWRQXF OHRWHL GH VW KR Z' 1\§ KD
UHSODFHPHQW RI RQH RI WKH PDLQFHP OWSOIBSFOREW HQ DKWY B® OW D
0), with an error SURQH YDULDQW DOORZV LQFUHDVRG1$RR@GORZERYPXOD!'
WUHDWPHQW ZLWK 7+ D GXDO O G PQRURMMEXOMH/ WDUJIHWLQJ DJ
UHVXOWLQJ HOHYDWHG JHQRPLF RIREG FRWERMERDWHGV\ZRWK7+LQF
,OWHUHVWLQJO\ QR VXEVWDQWLR®D SRUMNSWERIWHR @ LRIQ UAZDB\O [RFED/ H |
UDWKHU PLWRWLF SURJUHVVLRQ ZDW\IQPBKOHYVIENG WWQLGE JPIIUW RBW L5H G IX$
PLWRWLF DUUHVW E\ UHYHUVLQ WUHDWRHIHQRFALHFYHRPWREZ DRFREXP.
UHGXFHG F\WRWRJ[LFLW\ RI 7+ KQWO POQW RAN WK DAUKUHH WD\ W VRIQHW X L U |
EXLOGXS DQG R[LGDWLRQ RI WKRRWHFOGHOWLGIE PRRRV LXUWEKE UL QF
PLWRWLF FHOO GHDWK ZDV REVHUYXME LROPHRZQQJIHTSUH WWW D WAPKIH
prone but not wild type Pol & variant, which is not observed following treatments with anti

PLWRWLF DJHQWYV &ROOHFWLYHO\ QWKH ¥YHQUWRHV K ORYNVGQ LHDB! Q¥ F® AR

ZLWK GLVWXUEHG PLWRWLF SURJUHVVLRQ

67$7(0(17 2) 6,%1,),&$1&(

7KHVH ILQGLQJV XQFRYHU D QRYHO ORQN HEHRPZIFH QR PEG X PDX®D® W L
SHUWXUEHG PLWRWLF SURJUHVVLRQ HQSPRQWHIG RWHO-HOM SHXWF KF BDQ

07+ LQKLELWRUYV
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,1752'8&7,21

2[\JHQ PHWDEROLVP LV FULWLFDO IRU IPW®Q\V FH\WOOXEDILV EH & F\WM KB WVU
R[\JHQ VSHFLHV 526 FDQ EH ERWK EWQWRLFHDOW QRV¥Z¥HRHWBODR
UHGR[ KRPHRVWDVLY DQG RU 526 PRORD\WYRIDPDROB LIMH DKHHY HWQF O X
FDQFHU FDUGLRYDVFXODU GLVHDVH KBS/HIWW HQI L BV KIHYIR\DFP® I WR
UKHXPDWRLG DUWKULWLYV LVFKHRAWHUYHBHOOIWLRY OHMXYBRGHGHDE
GLVHDVHVY DQG DJHLQJ 526 FDXVHV RIMGKOHNL GHUH$FEFWWOPDQ WK
ZKLFK WKHQ FDQ EH UHSDLUHG E\ WKH?** R[RUXPYQ RQLHG U@ LRRVWXKIHV
QXFOHREDVHY LQ WKH IUHH GHR[\QXF O FHBRRG H7 WH LISXRG@ KDIWH?  (
KRPRORJXH 07+ SURWHLQ DQ REKDWDBGHSXVLOMSBUBIORW WR

R[LGLVHG G173V VXFK DV R[RG*73 DQG LQFRUVBRUDMIPRGEHQY R "1

BUHYLRXVO\ ZH DQG RWKHUV VKRZHGVWRD\WD® KM +Q RU@DPID\LYQ |
UHTXLUHG IRU VXUYLYDO RI FDQFHKWYHAUXOWHG RXWLOMH RIAK DWWV D C
FDQFHU WDUJHW 'H VKRZHG WKPRW BDKAYHEUDBOWIZ W 70 SURWH L
UHVFXH R[RG*73 LQFRUSRUDWLRQ PDIRQWRTHEFIWLS I$ CHISDWWE RQ 4
WUHDWPHQW ZLWK WKH 07+ LQKLELPRRUY LYIMHIQW ZLWK LQFRUSRUD
R[RG*73 LQWR '1$ KDYLQJ WR[LF HIITHFMWEHU W+ LLQ 7RO D \DWQ B QDK RJI X H
FOLQLFDO FDQGLGDWH 7+ NDURQXERER J\S RMYKIMAL VB IXP DD P K-RRD
SRO\PHULVDWLRQ GLUHFWO\ LQ DGGLWQRR WRHIQKOQEDLWD®D O7QG LI
07+ SURWHLQ LWVHOI LV UHTXLUWEX® LRUGRUWRWIOA D QG ZHKLFEB&VDWW R J
FRPSOLFDWLQJ WKH XQGHUVWDQGLOQWRG AKIOWR XJKHPWWRNUKM BRHQW!I
LQFRUSRUDWLRQ RI R[RG*73
Pol & is a main DNA polymerase involved in lagging strand synthesis as well as being the
PDLQ 'l1$ SRO\PHUDVH IRU UHSDLULRDWERWMDN LQGHMFHQWJIKEDWD LC
VXJIHRoWoMs WKH PDLQ '1$ SRO\PHUDVH IRU OHDG 8@ VMWH MQD §VQ W K
lesion synthesis polymerases, Pol ® has less tolerance to replicate across lesions and only

DFFHSWV YHU\ VOLJKW EDVH PRGLILNVHWILRQ@VWR FERGDHGIIE QR SRR Y
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V XEVWUD W H \bxodGIT@ ksHikely a poor substrate forPol® LQ FHOOV 7R LQYHVWLJDW
FHOOXODU IDWH RI R[RG*73 ZH HPSH®R\SGRW HILHF HE®OD AHPIHFN \
DOORZLQJ WKH Ueéenfdagénbus PV LRMMK DQ HUURU SURQH YDULDQW

VI\VWHP ZH UHSRUW LQFUHDVHG LQFRUBRODW IH{ S URIVVRWKG* HIU AR Y
YDULDQW DUH H[SRVHG WR 07+ L 7+ KLWQBRGH®J WRFR MOF UV W R
XQGHUVWDQGLQJ RI WKH UROH RI JKBRRLA[SHURBKHQWHW LIRWQH/ KL Jk
UHOHYDQW IRU FDQFHU WUHDWPHQ® DV 6XUUHGWO\ NIPDRIBRBFHG L

WULDOV IRU DQWL FDQFHU HIILFDF\

Downloaded from cancerres.aacrjournals.org on June 5, 2020. © 2020 American Association for Cancer Research.



Author Manuscript Published OnlineFirst on April 20, 2020; DOI: 10.1158/0008-5472.CAN-19-0883
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

0$7(5,$/6 $1' 0(7+2'6

&HOO FXOWXUH

&HOO OLQHY ZHUH FXOWXUHG DW f& LBP7&&2ZHYB6FRIDAWXWHG LQ
'0(0 PHGLD VXSSOHPHQWHG ZLWK Wt DWYBPIFHIQQL FLOBLRMOG6 $

Pol & replacement cells ZHUH REWDLQHG IURP 3URI -RAHUVLIWIL RQ\
=XULFK DQG ZHUH FXOWXUHG LQ '0(DQ@GEWK —IOR/Z*7(7 )%6J P/
%ODVWLFLGLQ DQG —J P/ 3XURP\FZBUHKHORPFX.EWR UMK HIWHDR H Q WKH
&HOO OLQHV ZHUH DXWKHQWLFDWHWHE DWKAHR SCGRYFLOMR WREG FRQ®®
VSHFLILHG W\SLFDOO\ PDLQWDLQHGEHI® UHX OWKOZH QIR RI D RRAHIWEKDINV
O\FRSODVPD VFUHHQLQJ ZDV SHUIRWRABSORXWLQ\WASEUBNVO®D WHWHFW

LW /RQ]D

&RPSRXQGYV
7KH IROORZLQJ FKHPLFDO LQKLELWREMVRHUWUHGXVHG &HIBOHEQN&KHP
9LQFULVWLQH VXOIDWH 6LJPD $OGULFK B3B¥BUWDQHO $BRQPOHG® K H
52 BHOOHFN&KHP $SKLGLFROLQ 6PV $\@MAKHKL]IHG LQ KRXVH

SUHYLRXVO\ UHSRUWHG

$QWLERGLHV

7KH IROORZLQJ DQWLERGLHV ZHUH %EADP EMWD SEWLQVME

6DQWD &UX] %LRWHFK $75 SKRVSKRD® &DOE SKRYBKR 7 7

6DQWD &UX] VF 5 &KN SKRVSKRIJQDOLQJ & HKN &HOO

6LJQDOLQJ  *$3'+ VF 6DQWD &UR]6 + $ ; SKRUSKLSRUH

+LVWRQH + SKRVSKR 6 + S6 DB/WRQSEEFDP +L&HOO 6LJQDOLQ.

07+ 1% 1IRYXV %LRORJLFDOV ®X] %LRVWGBBOKVD FOHDYHG 3$5.
&HOO 6LJQDOLQJ 3/. OLOSKIDSRKNEXOL@ cabftiSsiunit

S DE $EFDP
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*HQHUDWLRQ RI + % *)3 FHOO OLQHV

7KH + % *)3 YHFWRU ZDV FRQVWUXFWHGWEKWH D $%05)3LQ(1#5% IURP
YHFWRU $GGJHQH E\ 3&5 DQG VWEEQWQLWEKHVEHL BURGXF 1
YHFWRU $GGJHQH DW WKH +LIQFGNLRRQGLYBY + 7 KM VW S (175 $
*)3 1 YHFWRU ZDV YHULILHG E\ VHTXHWQRE LVQK HD §/G QUWWID @ ¥'9 H% O BI\GWL (
S/HQWL &09 +\JUR YHFWRUV XVLQJ /5 FO)BQDY I (1QY BWERJIHQ + %
DQG S(175 $ *)3 1 )5 ZHUH JLIWV IXRPQABPXMPBKIPDQ $GGJHQH
SODVPLGYV DQG + % *)3 SODVBXEWGZHKWVHQWUDHQWLYLU

LQIHFWLRQV

'HVWHUQ EORW

&HOOV ZHUH ZDVKHG ZLWK [ 3%6 DQG WBUMUING+EQ OWLV EXIOHU
1D&O PO ('7$ 7ULWRQ ; 6/BVH LOKREM WRU FRFNWDLO 7}
DQG [ +DOWYV SKRVSKDWDVH LQKLE IS/ORY ZRIFUNMWIDQLFX ETKMHE RRQ BPR
PLQ ZLWK RFFDVLRQDO YRUWH[LQJ @8 HW H (FHRWMKEIO K] P WVWRIQ LW A
FRQFHQWUDWLRQ ZDV PHDVXUHG XVLQJ %&RBUS$V \BD\HSDKIHDWPRRQV K E
IDHPPOL 6DPSOH % XIIHU %LR 5D G QPRQMRILFH@WUDVIORIQ PHUFDSW
DQG VDPSOHV ZHUH GHQDWXUHG DWW ZHEHRIXQ FR@ 6DPESO 3$*(
JHOV OLQL 3URWHDQ 7*; 3UHFDVW XHQ WOLRWIDIE VD B GUWGE WHRT Q LW U
PHPEUDQHV XVLQJ WKH 7UDQV %O RMG 7 X UHERE UQ\DW V¥ XPHQHVV WD RQ H G
3RQFHDX 6 DQG EORFNHG LQ 2G\VVH\ 7%6 IR0R FK LQQ WIEIRBU H WL ZHRL
GLOXWHG LQ 2G\VVH\ 7%6 %ORFNLQJ %KW HDUND @ & LOGIFPERIMVQHE EMHE
ZDVKHG ZLWK 7%6 VXSSOHPHQWHG ZRWH ZQFHXEDWLRQ ZEMEK VHFRC
DQWLERGLHV ,5'\H &: DQG ,5'\H 7%/ 7GHBRWHGRIUM IXUWKHU ZDV

DQG LPDJLQJ XVLQJ WKH /, &25 2G\VVH\ )F ,PDJLQJ V\VWHP

&HOO YLDELOLW\ DVVD\
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&HOO YLDELOLW\ ZDV DVVHVVHG XVHQRDWROH keplacénmenticeld, DVVD\ ,Q W
SULRU WR WKH FHOO YLDELOLW\ DVWO\SGBWEYV DBGHFXBMXHGE G Q Q
VXSSOHPHQWHG ZLWK QJ PO GR[\F\ROVYD®L]RWLRGDDWY & HJR UHH MG
GR[\F\FOLQH VXSSOHPHQWDWLRQ ZDV HAD IRQ WIDK.H) D& VBU WRKIH WKH-P [F|
YLDELOLW\ DVVD\ W\SLFDOO\ FHOGVOSRHHIGZBOM ZHEZHOMH ISGB & HQ
WKH IROORZLQJ GD\ WKH GUXJ WIROEW HGH V@ HPGI @DV VRI® LD G0 G [
GLOXWLRQ DGGHG WR WKH GHVLUHDBWRHDDON )RODRAHQIHOGB\YHWH F
XVLQJ UHVD]XULQ 6LJPD $OGULFK HDBWSQRYIRXVODYV GHMBVKXEHPHC
IRU HDFK ZHOO ZHUH QRUPDOL]HG WKR 'ERD W UR ¥ LDHE@GIV F FBI'W O R OZ
PHGLXP ZLWK '062 YLDEOH FRQWURXUDRBUDE@EWHHGORVLQWLF PR

3ULVP *UDSK3DG 6RIWZDUH

'l$ ILEHU WHFKQLTXH
&HOOV ZHUH VHHGHG LQ ZHOO SODWHV SMUSZADOOWR UHDEFK
FRQIOXHQF\ RQ GD\ RI HISHULPHQW MNRUQVERWEREBOARXUMIA DYDO\V
ZDV DGGHG DQG KRXU EHIRUY H LODKE KDMIEHIO RQ J G DWHF W Q KRXU
control was also included. For experiment with the Pol & replacement cells, cells cultured in

QJ PO GR[\F\FOLQH IRU GD\V ZHUH \RUHDRFHNGWALMDWHG ZIZWK '06:
IRU WKH LQGLFDWHG WLPHV 7UHDWPBEWOODLWIRBORZWPEEAWEKD ZLW

EKORURHR[\XULGLQH &0G8 6LJPD DQG WKHQO RERXWHY ZLWHI
GHR[\XULGLQH ,G8 6LJPD 7KH IDNKRHEQWRAD D A PREQWNGKULQJ OI
&HOOV ZHUH KDUYHVWHG DQG UHVXVQUHQ@GHG QQVLEHUFFHR GE WBIREPHE
LQFXEDWLQJ D GURS RI FHOO VXVSHQVLEQXIWBIJHWHHRHREB DILWK VSULI
S+ PO ('7%$ DQG 6'6 RQ 6XSHLY)H R\NOVDVWRE MPHKKFHW PR 6 FLHQWL |
'l1$ ILEHUVY ZHUH VSUHDG E\ WLOWQRQ WWKHHODVX\VDWEHWRD QORZQ\
WKH VOLGH )RU LPPXQRGHWHFWLRHD RVIH&GOIGE DUMG ,G8 B&OGIRW K
ZHUH VWDLQHG ZLWK PRQRFORQDAEUHDWDQWLE&SUGSE' 6HURWHF DQ

PRQRFORQDO PRXVH DQWL %UGS %' BORODH. . MKQFHY UHVSHFWLYH
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KRXU LQ f& 7KLV ZDV IROORZH®HID LQFREDWIRWHGLWKQVSL UDW
$OH[D FRQMXJDWHG DQWL PRXVH I0EGKHNXDHDWHIWREBYHG1$Q D /60
FRQIRFDO PLFURVFRSH XVLQJ D [ RLQOREMBPWL YGS DIQWGD PND MKV
PHDVXUHG XVLQJ WKH ,PDJH- VRIWZDUKMHBWMWDWILLRMQ WEDEMY ZHUH

IRU HDFK FRQGLWLRQ

OLWRWLF '1$ UHSOLFDWLRQ

8 26 FHOOV ZHUH VHHGHG RQ FRYHUVOLPN GRH WHKH EHOROM ZHKH
LQFXEDWHG IRU K ZLWK WKH &-0L@QKLEQWRW 520 FRPELQDWLRQ ZL
—0 $SKLGLFROLQ $3+ RU —0 M+ FHOOWHAHADH) GDWKKG ZLWK ¢
ZDUPHG 3%6 WLPHV DQG ZLWKLQVK H LFQDO/OWV LW R R ROWRVHY DQG
ZLWK IUHVK PHGLD FRQWDLQLQJ & (&BDMRURQ PQE® BWUPHDELOL\
ZDV GRQH VLPXOWDQHRXVO\ ZLWK 3W(W)RRROW WR RIQUIRW X U H L % MR F N L
GRQH LQ  %6$ LQ 3%67 IRU KXW URRPRWHEG SSHUMW GHWHFWLR
WKH &OLFN L7 (G8 UHDFWLRQ NLWLQX kekRBCct@Eérs ih§tiittionsE  IROOR
7KH QXFOHXV ZDV YLVXDOL]HG ZLWHKWR3WLFREHODEHD@WQ J+ BI6 P SU

DQWLERG\ ZDV XVHG

+LJK FRQWHQW PLFURVFRS\
Pol & replacement cells were first cultured with media supplemented with QJ PO
GR[\F\FOLQH IRU GD\V EHIRUH VHHGIOQL@WODFN FRHIOHDW SHRINIHR®P +

ZHOO SODWHV %' )DOFRQ 7KH QROB®OBEKDYH GBVOOM CGMHEHOOOEZHUH

ODEHOOHG ZLWK —0 (G8 IRU LRIQQX® HV STULRIR UPB OGIDKAGH LQ
6DQWD &UX] FRQWDLQLQJ TULMWRQV; ZHURWDVRHG ZLWK 3%6 EH
SHUPHDELOLVDWLRQ LQ 7TULWRIQ(G8 ODEHOGHHEHFWQREY D FOLFN

PL[ zDV DVVHPEOHG LQ 3%6 FRQWDVROQGKDWRO FRPESHWFRUELF DFLG

—0 $772 DILGH IOXRURSKRUH $7DLGGEHRG WRLEKOZDW DQG LQFXED
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WKH GDUN IRU PLQXWHV :HOOV DHFD KD VKHA QBGBEWRHOOJ PO '

PLQ DQG IXUWKHU ZDVKHG LQ@BG®W ISV LZRHW M RPLIPIHIG R DQ ,PDJH ;!
KLIK WKURXJKSXW PLFURVFRSH 0RO ERHFMLYHYLPBYHYLAHUD DQ RO
QXFOHL FRXQWLQJ '$3, DQG (G8 QXFMHIHDW ZQW K QH.OW 3RHRDIVOXHI b P

,QVWLWXWH DQG GDWD KDQGOHGPQ ([FHO DQG SORWWHG LQ 3U

ORGLILHG FRPHW DVVD\

&HOOV ZHUH VHHG LQ ZHOO SODWHVB®WON GHQVAMORDQG HLWKHU
VDPH GD\ VXVSHQVLRQ FHOOV RU QWKW GMAHDWHIGE |BG K HKUHBIOWK FR P
RU '062 FRQWURO &HOOV ZHUH KDUY HWKWMHEG REXF MW U\G VE®Q B ] MWICR Q
UHVXVSHQGHG LQ —O 3%6 7KH VXVSHRDMWLRQ —G-0O ZDRZPAHOWLQ
SRLQW DJDURVH DW f& DQG WK B JDIR\KHW HF ZHIWHG GGHGHW R QG D F

ZDV DGGHG RQ WRS 7KH VOLGHV&ZBWHGRDLAWLH@& RQ LWH D@ XIIHU

0 1D&O PO ('7$ PO 7ULV '062; 7WIDPBQHYV ZHUH ZDVKHG
WLPHV LQ (Q]\PH EXIIHU PO +(3(6 ('78 .&0PJ PP0%6$ S+

DQG WUHDWHG ZLWK K2** HQ]\PHRQH-URRIO RUEDMWHUfBO K2** ZDV

H[SUHVVHGFR®RG SXULILHG DV SUHYLRXVO\ GHVFWIHEHGIG WRBOLGH

$ONDOLQH (OHFWURSKRUHVLV EXIIHU 7$ PORUD2+ PLQ PDQG

HOHFWURSKRUHVLY ZDV SHUIRUPHG W f& 6DPSORY ZHPHQZDVKHG
PO 7ULV S+ IRU PLQ 'l$ ZDV V¥DLQKBG ERWPKWWYEZHUH

TXDQWLILHG ZLWK &RPHW $VVD\ ,9GHRIWZDUH LQ OLYH YLGHR PR

7LPH ODSVH PLFURVFRS\

&HOOV ZHUH VHHGHG LQ ZHOO SODWHV F O PIVOFR@OS ODKHHG D\ DIW
FHOOV ZHUH WUHDWHG DQG WKH HMWLPHPADS BB GZ LY DLWV R D W)HBGDRIG
EULJKWILHOG FKDQQHOV ZHUH DFTKLUH®G BMHNLQ (PPGURWPDJIH;SUH
LQVWUXPHQW &HOOV ZHUH NHBWPBWSKH&H GXUKQRJ WKH HQWLUH

H[SHULPHQW ORYLH ILOHV ZHUH DVVHPBEOH-G VIRQ WIZADNVWBI)\E U HRAY  HDOIRK
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FRQGLWLRQ LPDJHV ZHUH DFTXLUB® |UR®LWWGR DB | FHHOHOQWZ AHE | F
PDQXDOO\ DQG VFRUHG IRU GHIHFWVY FL @ CALS/SRVHVSRORQXEQ & D \WLR®
PLFURQXFOHL IRUPDWLRQ * 01 P LAHRWLGE HDON IS SDXIBL QB PRWRVLY
WLPH LQ PLWRVLV ZDV GHILQHG DVXQ@WGHQWLX¥H DQBPFR®EHBNQQ JU\

FKURPDWLQ WR WKH HQG RI F\WRNLQHVLYV

&DVSDVH DFWLYDWLRQ DVVD\

Pol d replacement cells were cultured in the presence or absence 10 QJ PO GR[\F\FOLQH IRU
GD\V DQG VXEVHTXHQWO\ UH VHHGHG LEHMVOROW SHZHAHDOD GODWEBORZ
RYHUQLJKW LQFXEDWLRQ FHOOV ZHUKUWDLG®®G WHEF SDVWHK DFAW L YIIRW\
VXEVHTXHQWO\ PHDVXUHG XVLQJ WKH &DRSBVYH *ORW SURWWRDBRNLID
IROORZHG DQG DIWHU KU RI LQRREQWVYRIQQEHWXDVHDHBWOXWHG XVl

+LGH[ 6HQVH SODWH UHDGHU

6WDWLVWLFDO DQDO\VLYV

6WDWLVWLFDO DQDO\VLY ZDV SHUIRJJUFRGNVZVIUHI 3ULVP *UDSK3D
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5(68/76
$Q H[SHULPHQWDO V\VWHP WR VWXGNLRRJR®WR LIZFRUSRUD
2XU RULIJLQDO PRGHO RQ WKH URPBIQRHO7FHQQVSHRWMEBWGEG QISRQ W
LQFRUSRUDWLRQ RI R[LGLVHG QXFOHWWL'GS$ \DVWWKHK DWR [ LR RG*/I3R Q
,Q DFFRUGDQFH ZLWK WKLV PRGHO ZKHDWDYR[ROGV/R GW PR Q/\RW/RDMFH X
JHEUDILVK HPEU\RV LQ WKH DEVHQMHKR ISUMHVHBYRIWRLJ+RU LQ DQG
WKDW 7+ WR[LFLW\ LQ FXOWXUH®6 FHOORUIHQ HWFHOO.GI\V REKEO B2
RXUVHOYHY KDYH GHPRQVWUDWHG BXOH®GW DGWHRQVWVOWIHFRQ RQ WX
DQG WKDW 07+ LWVHOI KDV D QRYH®J UR®GR UH) FRPNEROH]VP HURFK@GH. V F
DFWLRQ RI 7+ DQG 07+ DV DQ DQWMWWEKDOQKIWMI BDBENIHWX QG LW LV LF
WR XQGHUVWDQG LI R[RG* LQ '1$OIHW IDR @ RDVNHI WR 2 O/OK L&WHMVK DQF R U
LOQWR WKH JHQRPH 7R UH H[DPLQHDNESURWRIGH O HHOBFSOR QG V\V W}
WKDW DOORZV WiKddcider¢plcénieht Qfténdogenous Pold RQH RI WKH PDLQ '1$
UHSOLFDVHV LQ FHOOV ZLWK HLWSHKHHROHWMW ZBOG W\SIBSURRIUHDGRQJ
GHILFLHQW 3' ' $ RU (3 DQG 3'0GRRBOBIQRXWOQ QWKH RYDULDQ FDC
OLQH $)LIXUH $H ZHUH SDUWLFXODUO\ LQWHUHWWHDVYRQMIGH (3 Y
WKLV ZRXOG LQFUHDVH PLV LQFRUSRIWVDMWQAWR RL$ RIDGL WHKE WQ BB M R
FRQWUROOHG H[SHULPHQWDO V\VWHP7WR WWXOWWKBWRQVHTXHQFH
7R FRQILUP UHSODFHPHRQW RI WK G R FHKQRXWoDQWH SODFHPHQW
FHOOV ZHUH FXOWXUHG LQ PHGLXP VXIR3JO H BHDQW MR ZLONWKR 6 R[KBIFO
PHGLDWHG GHSOHWLRQ R$ HQIRGE HVOREK W IBRXAOOWDQHRXV H[SUHVVLRQ
UHVLVWDQW )/$*OWDIING UIRD@WYH PV GHVFULEHG SUHYLRXVO\
FHOO O\WWDWHV ZHUH DQDO\VHG E\ :H\ORHEUQJIJEGRWF\FQ@ LHIOH K QRDXFHW |
VXFFHVVIXO GHSOHWLRQ &S HQBRVHRRKXWUSRG ZKLOVW H[SUHVVLR
)/$* WDJJHG YDULDQWY ZDVJIJXQHD YL s FUWDEDMO\ ZLWKLQ WKH WLPH
experiments performed, replacement of endogenous Pol & with the Pol & variants did not

VLIQLILFDQWO\ UHGXRNUH QX G LKOEE WLWAQLPDO HIIHFW RQ WKH SUR
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SKDVH FHO®WVH 'ZLWK WKH H[FHSWLRQ RI WKH '0 YDWLBXQW ZKLF
VLIQLILFDQW LQFUHDVH LQ WKH BYRSRHIYWRRYRIWBHSRDWHEHOOV
7R GHWHU P L @eglacekhehtvak Pdl & with the EP variant and subsequent TH588

WUHDWPHQW OHDGY WR LQFUHDVHG GHQYRPLFRGR]IRBE EZRPHMS OR WD)\
ZKLFK FHOOV HPEHGGHG LQ DJDURVH WU *H [SRIVRHG WR HHHHFRWERQRR
XQGHU DONDOLQH FRQGLWLRQV 7KH ZRXD/GH QFHD ® IWRLRGEUHQVHE 2°
LOQGXFHG FRPHW WDLOV LQ WKH DVHWIFLRERQYVHSRWHYOW ZLWKT7RXU
treatment, irrespective of Pol § status, resulted inincreased8 R[RG* LQ '1$ DV FRPSDUHG WR
'062 WUHDWHG HRRWHROVKH KLIJKHVW DFFXPXODWLRQ RI JHQRPLF
REVHUYHG LQ WKH 7+ W U H D ‘téd Bol BHER Qatia [SUHMYVHL QJ )
LOQGLFDWLQJ WKDW WKLV UHGXF®E&HADEH ORLIW\ LYQFURLLDSRW DRV HVK LR [ B E
'l$ 7KXV ZH KDYH DQ H[SHULPHQWDX&\WWKHP FHMXKX 2 BbIUF K RO H/MX H
Rl LQFUHDVHG PLV LQFRUSRUDWLR@ RYRSRRRGNKH LEKDWRIOL®HR R[RG

PLV LQFRUSRUDWLRQ E\ RWKHU '1$ SRO\PHUDVHYV

QFUHDVHG JHQRPLF R[RG* LPol®EP PMOOYWHRGA UHODWHY ZLWK LQFU
WR[LFLW\

7KH F\WRWR[LF HIIHFWV RI 7+ KDY HGHBHQ GHRS RVMH\EG DW RHEWH. QD 0°
DQG LOQOGHSHQGHQW RI R[RG*73 VKRZQ@KHEOH RWRWRHLFLW\ LV UH(
WR 526 DQG SDUWO\ UHVFXHG E\ H[SWIRHRGERIDRH WKW7EDFWHULDO
+HUH ZH ZDQWHG WR XVH WKLV H[SHUQRH@WDB OF RROWUH E XWRRQHR
RIRG*73 LQFRUSRUDWLRQ WR WKH FWGDWOQRH ZLWAKRW RKH R ULQ LOAOFAR S L
P H F Ki®n of action of MTH1 inhibition, replacement of endogenous Pol & with the EP but

QRW :7 YDULDQW LQFUHDVHG 7+ )LURGHFKKOHNDARMW®R[VAQWLWLYLW\
also observed in the cells expressing the Pol 8 DM but not PD variant )LIXUH $QGLFDWLQJ
WKH LQFUH D V Hwas\WheQty thgvpoint. Mltation reducing Pol 8 fidelity, i.e. the EP

Y DU LD Q@n& with this, elevated DNA damage (yH2Ax) and apoptotic (cleaved 3$53

VLIQDOOLQJ ZDV REVHUYHG LQ WKH J3FBQGVOFRPSDWL@IW W[/ UH \FRIQY
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JLIXUHD®& )XUWKHUPRUH XVLQJ D TXDQWLWD/W DY WV R XFPH.IVHXAFHH Q F
FDVSDVH DFWLYLW\ ZH FRXOG RER$IBER WHIDUHLYCDQWH € HIDSRS WRF/S IV ULHIG
7 IROORZLQJ 7+ WUHOUMPHG@WNHQ WRJIJHWKHU WKHVH GDWD LQ

LQFRUSRUDWLRQ RI 7+ LQGXFHG FRI®G*NBORR@WULEXWHV WR

R[RG*73 LQFRUSRUDWLRQ GRHV &KW UK HDAWVWOQSHWHW KV E 6
,W LV HDV\ WR HQYLVLRQ WKDW PIBVZIRXFORAUJUISRQBWLWH RHSA[RGWLR (
DV 07+ RYHUH[SUHVVLRQ UHGXFHV 5DV LQ@X\HHUGED FMWV ORHY E R IH/Q DR
VWUHVYV DQG UHSOLFDWLRQ VWWHWWH LWWDWWRFLDQWHDE ZHW K R
UHSOLFDWLRQ GLIILFXOWLHYV WR 7LKHYUHMWUBDWVWH ZDQWHAQ QKLEL\
UHVXOWLQJ LQFRUSRUDWLRQ RI RIKGMVHG QMNEOHRIWLGRHY ZWXE 8 VUt
ZH XVHG WKH ZHOO HVWDEOLV K He&pressing leEherHheDPOMODNT loQEFF H O O V
YDULDQW WUHDWHG ZLWK 7+ HRV VD K RIZRY KRXULRU RV R WK WUHDW I
UHVXOWHG LQ D VPDOO EXW VLIWLRFDRWN GHHFHGED VUH 1 QUGHI/MV B |
cells were expressing the WT or EP variant of Pol &, and this decreased fork speed
UHFRYHUHG WR '062 WUHDWHG FRQWUTRO OWYHOW RRHEWSZ 199 J KR X
Notably, expression of the Pol & EP variant did not signficDQWO\ DOWHU WKLV 7+ LQG?>
UHSOLFDWLRQ GHIHFW FRPSIDIXHG WR %7 FRR@WDROWO VHW RI H[SHU!
WKH UHSOLFDWLRQ VWUHVV UHVSR®R®VB WHRP D &BVR6 PFRHOOWR WH G DG HRS
7+ ZKLFK ZH KDYH SUHYLRXVO\ UHSERUWUIGDDMPH § WOIVQ & LD/AH XVARX O |
JHQRPLF RI[RG* 6LPLODUO\ VDQQUAQLMOQPW MVFPHROJHDEXWLQ UHSOL
VSHHGY ZHUH REVHUYHG IROORZLQUN7WSHMGM DWIPHHNDWV UEDFWN YIIRUH G
Rl WKH FRQWURO IROORZLQJ6®88OHB HOWHDOWPHERWEW BFB#HQW ZLWK
QR JUHDW SHUWXUEDWLRQ RI RQJRLQWLURQ VRQ WKKN LVQWIRD B FSK
FKHENSRLQW NLQDVH &KN ZDV REVHUYMG GHYGRWHWKH L QGXHDW I
'l$ GDPDJH VLIJQDOOLQJ D®XOHWHIRHW WDHS RLIQXWW &

8SRQ '1$ GDPDJH UHSOLFDWLRQ PDRISDRAMBGCOERZ (RVUWUIEDPRUL.

LQGHSHQGHQW UH SULPLQJ H JDYEQB3WLBBBORQ WKHOPDVFHQW '1$ V
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ZKLFK FDQQRW EH GHWHFWHG E\ WKWHY$ILEUBSYVDDH JHQHRDWHG
WKH UHSOLFDWLQJ QDVFHQW '1$ VWKRRGH DN/ \PD\GHK KFK ®RHWBFMQ/ \
JDSYLIJXUH & %ULHI®\WERWLGLQH SXOVH ODEHOOHG RQJRLQJ IRU
WKHVH SURJUHVV IURP WKH ODHHGOHG\DDEDBLMIURGLRIHDBQNOWQ H
'1$ XQZLQGLQJ WDNHV SODFH IURP WRHHWKIHQ JIRWNVRAW DQ SW G LH GEW \
+HQFH DV WKH IRUN PRYHV IRUZDUW KRHJ ODEH QO BYJIDILVH UHBRMIBG |
IUDFWLRQ RI '1$ WKDW EHFRPHV VLGJ®HK H WI$D QX@®MGU D: N R.Q/IRFDDWHHG
VDPSOH DQG VHSDUDWHG GRXEOH VWQDBBEGHGV GVLI$DRG K\NCIIR[KNOV
DSDWLWH FROXPQV DQG GHWHUPLQHHEW WKPL @G WKHS$ SURWUWUR YV WIRR
UHSOLFDWLRQ IRUNV DV SUBVYLA@XWOKLEHDAFWRERKE GHPRQVWUDWH W
DUH JHQHUDWHG EHKLQG WKH ORRIZN GX U+ QJ WHISDWPBI\WWWR Q HRO UG O H
5 VWDWIXIKUH '7DNHQ WRJHWKHU WKHVH G D VQF RUBRIFDWIER QV KD W
R[LGLVHG QXFOHRWLGHV DQG WKHVX\ODNWPDMCH FYVRWDR QLHGWSH QW X\

RQJRLQJ '1$ VIQWKHVLYV LQ 6 SKDVH FHOOWIMBBEPHOYHG IROORZLQ.

7UHDWPHQW ZLWK 7+ WULJJHUVRRLWRWLF '1$ UHSOLFDWL

(PHUJLQJ GDWD VKRZV 7+ DQG 07+ PLWMRBVRYUWHKNWRRHIOQQWBAUIHUFL
WXEXOLQ G\QDPLFV DQG LQ WKH FBIVWRIGZYHFWS LQKDRELOAL BY RI
SRO\PHULVDWLRQ 7KH H[SODQDWLRBQS$IRUR OIDL O RAR EH WRI[LI
FDQFHU FHOO OLQHV FRXOG EH H[SONLQXSSRWUWBIGNER |QR@ WZK[LLFKO 7
EHFRPLQJ WR[LF LQ WKH SUHVHQFH RIQRFNB®®W DHBEARD W.KBWHBEYU\RV
VHQVLWLYH WR PLFURLQMHFWLRQ RUHKSRRGFAG WKDW KIBVDEXHQ[LG
VWUHVV DUH HOHYDWHG GXULQJ PLWRHKDY DHXEBH WEWWVPEN6R W L F ZD Uk
UHSRUW OLQNLQJ WKLV WR PLWRSKDJ\KDYH DO GJ R ALH) KNG URO\V
R[LGLVHG SXULQH QXFOHRWLGHV GXULSORIFWRVRQ LYREPBDIDMHNWH G
WKH 6 SKDVH Rl WKH FHOO F\FOH +RUMBIOULFXOGROQ ¥RQENW LKAV KR
JHQHUDWHG H[SHULPHQWDOO\ E\ ORI GRWHKDYKEBHDROHBRWYV W\ W

X Q Greplicated regions are repaired by Pol >-PHGLDWHG PLWRWLF '1$ UHSOLFDWLRQ
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IUDJLOH VLWHYV 6LQFH UHSOIGFDQ LFD@® KAV HVV WK IRV VPBQ HRX@D L
R[RG*73 FRXOG EH VSHFLILFDOO\ LQFROSRUDYH® 74Q FIBEQABHRUFH
7+ WUHDWPHQW DV SUHYLRXVO\ UHBRYOWGHG Q @R FW HRMWWV RW 7R "1
UHSOLFDWLRQ ZH V\QFKURQL]JHG 8 26 AHYKQELWVORY XL QJ WWRIH \& &N
ZLWK —0 DSKLGLFROLQ DV D SRWOMMW BHRD WHRIODRB G QWR PLW
PLQ E\ ZDVKRXW Rl WKH FRPSRXQGV DQGHG8DZWR DODEH® WR Z\W k
VIQWKHVL]HG '1$ $V H[SHFWHG DSKLGLFRQMRWQE XFH®@O VG B QB FYR

7+ JLIXUH $ WKJIJHVWLQJ WKDW PLWRWLF WK S/OLIF\D WRRQRIXQBGWLP)

6SLQGOH DVVHPEO\ FKHFNSRLQW PHGLYYWHHT XRLIWARW LR U D U B HR/G\
DFFXPXODWLRQ DQG WR[LFLW\ LQGXFHG E\ 7+

6LQFH UHSOLFDWLRQ LQ 6 SKDVH L™ QRWUHDNDPH@WS B QW XLUEHEGH B'G
DJHQW WULJJHUV PLWRWLF '1$ UHSWKPDWLQBR R ¥ DSRVRIQH RIL V HRS[ F
FDXVHG E\ 7+ LQWR '1$ PD\ EH GHSHWQ@GN®W DB RQ GCHW RRLFHRHUD\
DQG SURYLGH WLPH IRU PLWRWLF 'I$SRWRMKIHN Z¥ X\RHW HVQV L\@ K L ¥ LK
WKH PLWRWLF NLQDVH PSV UHYHUVQBHVWKBROS FKHFQ®RLYWH 64
DFWLYDWLRQ LQ FRPELQDWLR® Z&WHO/IGV WU H DWWURHDQWP HQW L QG
D PLWRWLPLDYUHVW QG KHUH ZH VKRZ WKDW WKLV DRNUHVW LV G
IXQFWLRQDO 6%$& DV UHYHUVLQ FR WUFDDUPBHHNMUBE CSDVHY WKLV
DFFRUGDQFH ZLWK RXU K\SRWKHVLV YHOYWW DEGXWXBDWPRQWR DDV R
LQGXFHG JHQRPLF R[RG*)DDXJHH®O &M WKKLY GDWD GHPRQVWUDYV
6$& GHSHQGHQW PLWRWLF DUUHVW Q\RIUBH®ERPHE |RYRDGEFX® & OMHAOL

GHDWK IROORZLQJ WUHDWPHQW ZLWK 7+

Delayed mitotic progression in Pol & EP cells treated with TH588, but not E\ DQWL
WXEXOLQ SRLVRQV
‘H K\SRWKHVLVHG WKDW DGGLWLRI@YHGEWXEGBORBRSRIGMHW LRWYL RU RVR

PLWRWLF HQWU\ FRXOG FRQWULEXWEONRHD WH PIHF R B RV \GPH 8 H QRGEMHH
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H ILUVW VRXJKW IXUWKHU HYLGHQHRHK AMRKBW UDWGRQHED Q XRPFXRW IG
PLWRVLV :H BDUUHVWRG (3 FHOOV LQ * SKDVH XVLQJ WKH &'. LQKL
DQG WKHQ UHOHDVHG WKHVH FHOOWRL@WR PLRVROQMX WK WKHYVSUHNGI
GLG QRW HQWHU WKH VXEVHTXHQWVH SKDMHFR&RNQW SBRWWRQNWORI W
ZHUH DGGHG WR FHOO PHGLD 72HDNHIRXVY KR XUWUMNHMNWHRIGUHHOOYV
ORQJHU LQ PLWRVLV FHOOV ZHUH KBUYKXNOHFREWDR G E VI DY R PIVN RRGL BV A
PRGLILHG FRPHW DVVD\ 8QGHU WKHVWY KBQIBLWIRIQHYVVEH GZ KM KWKR K
PLWRVLY EXW KDYH QRW EHJXQ WKH WKBYHGXHQMWY B VEKG VIH QRHP LRFE
R[RG* LQPIWKB FHOQY¥XUH ¥KLFK FRXOG EH FRQVLVWHQW ZLWK LQ
R[LGLVHG QXFOHRWLGHY GXULQJ PLWRVLYV

7R WHVW ZKHWKHU WKH HOHY DWWHIGG Bl HRR\PH. B F&HEE (BLQF MVAXGYX F O H R
UHVXOWYV FRQWULEXWHV WR WKH AHAKRDLLW B HBHH Q 8 8 8 WD MHOE0 +GH D )
expressing Pol & replacement cells, and following TH588 treatment, monitored mitotic
SURJUHVVLRQ XVLQJ OLYH FHOO ifduéed Rol/ & R/ tells Jovc B[RV H\O IRQ H
7+ LQGXFHG D PLWRWLF DUUHVWFEX@OGWHKHRPBNR® LWIQOWRRD®BOSKD VH
DSSDUHQW S)UREOH P % 0RE LH). & contrast, the Pol & EP expressing cells
KDG D SURORQJHG PLWRWLF DUUH\DWQ G X QKHHUZ HIOWH B EW RRW L7F+ F D W D
HLWKHU EHFRPLQJ SRO\QXFOHDWHG 8 HDX\KCGHHIIRLQIORYWHRWLF FHO
7KHVH GDWD VXJIJHVW WKDW R[LGLVHGLGMRWVL A QFSOERDWRQ BXY U
PLWRWLF FDWDVWURSKH

7R RIIHU DQ DOWH U QiieWwhitotitiddfelc® nBuQed WyLTRIEBS in Pol & EP but
QRW LQ :7 HITSUHVVLQJ FHOOV FRXOG IS RW ICQWHB @ O\QEIHX PWHR@V RT B¢
WKH FRPSBW®d& ¥ EP cells being able to incorporate 8 R[RG*73 LQWR '1$ +HQFH
WKH HITHFW PD\ EH LQGHSHQGHQW RI7R7 W HMNK WVEK MWL RAH BV UI+JJHUH G
DUUHVW DQG 526 XVLQJ WKH WXEXQAOBRHERML\SBVOY WO[HQJ DoAY
imaging. Interestingly, we found no difference in mitotic progression between Pol & EP and
;7 H[SUHVVLQJ)LEKXOBYV $ WwWKRZLQJ WKDW D PLWRWLF GHOD\ E\ L

FRQFRPLWDQW L Q Kit iaduffidieRt@ ¢ause 2 differential response in Pol & EP and
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7 H[SUHVVLQJ FHOOV 7R IXUWKHU L\RGS $ R UW SARKIDWAD @ W+ | R KALKEHL WR E
HIIHPW & EP and WT cells were treated with RWKHU PLWRVLV WDUJHWHG FRP
YLQFULVWLQH RU DQ LQKLELWRU VR &(l113 HU Z® E AKL Q HRIXWORWHIGF LSU R
EHWZHHQ WKH WZRIJRKMEO &@D\I$HY WRIHWKHU WKHVH GDWD LQGLFDW
GHDWK FDXVHG E\ 7+ LV D FRPESODWRUEDW HRIG RW FEDEH RWRX E X O H
DQG LQFRUSRUDWLRQ RI R[LGLVHGHQXFOWRMILBRYHL PWR WKRHRUSQRBEP

R[LGLVHG G173V PD\ DOWHU PLWRWLF SURJUHVVLRQ
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',6&866,21
+HUH ZH DLPHG WR H[SORUH LI DQBRKBRRI)IMWHAHQ@VER 738 DQH WR
FHOOV ‘H XVHG D SUHYLRXVO\ HVWDEOLVKHGH \L\YGHH EBMHVHG
replacement of endogenous Pold withaQ HUURU SURQH / * YDULDQW ZKLFK Z
GLG QRW JUHDWO\ DOWHU FHOO F\FIOOH. VBURIJIUHNWOORQ :RUGRPRQDM W
LQFUHDVHG R[RG*73 LQFRUSRUDWLRQDQQHWKHMHI HHODY VSUWRWPG
ZKLFK WR VWXG\ HOHYDWHG LQFRUSRHYDWQWE& Rl$RJDGDWKHWHUB X KO|
FHOOXODU FRQVHTXHQFHYV
Since Pol & is a main DNA polymerase one would expect a huge increasein8 R[RG* '1$
levels and detrimental effects on replication in Pol 8 EP FHOOV H[SRVHG WR 07+ L 7+
ZKLFK ZH VKRZ LV QRW WKH FDVH 6LOBWIRDREDVYGY QRP IR H UMW
SRVW UHSOLFDWLRQ JDSV ZH VXJIJHVW[RGDTW M/KMHRY HURDZD O QOWXKH
SKDVH RI WKH FHOO F\FOH PDNLQJ 071Q J XQKMV/L SR DWHG X@Q GEQ/W WX
FRQGLWLRQV +RZHYHU LW KDV UHFHHQSAOQFEBWHR QV K R/ZMH WWK DW WPAIO
LQGXFH FKURPRVRPH PLV VHJUHJDW LIRIR WK GRX HQ $0 HPHHOW H FHQW
526 LV NQRZQ WR DFFXPXODWH WKRMRXJIKRRWP WKRIVEMO O FGFDMHF RIH
LV LQGXFHG IROORZLQJ HIWHQGHG PADWR\MVFDWWWHNWWNLQ PLWRVLV R:
D GLUHFW HIIHFW RQ WXEXOLQVR WKURXIXKQGLYUXBO\LOO WKH ELQGL
07+ DQG WXEXOLQ LQ FHOOV UHVXOM LSROLRHUHGXWHRBQP UPWHWVXE
GLVEXVVLRQ RI WKH UROH RI 07+ LR /X BXIOHL QU PQE RQ 7RLWEVY QG L ¢
WXEXOLQ LV GHWDLOHG HOVHZKHUMKLY DDAG RURW WNWRKHH WIRISQ H VR/
LQGXFHG DUUHVW LQ PLWRVLV LV DRV5/2RFODWHG\ 2JHWKK OW LIQQ FIUM . \DH
R[RG*73 OHYHOV LQ PLWRVLV +HUH PHWRM RUW P Q HFIUAHDDWVIR Q ||
WUHDWPHQW ZLWK 7+ DQG DOVRI WRPR\GWRH. Q@VIRRUSRINMD WHRBEQGH
RQ DQ H[WHQGHG PLWRWLF DUUHVW QD W SKDW PPH RQRB L WIRYQ V WHHEGEXK
LQFRUSRUDWLRQ RI R[RG*73 DV ZHQOXDWM WHUPHFLXH RIQG+ RQO\ D
VOLJKW LQFUHDVH LQ YORFEPLEéNs\ RV FRPSDQ@HG WR WKBWH H[SUHVVL(

7 )LIXUH ZKLFK VXJIJHVWY WKDW WKH LQFUHDOM H[@ ABORIPQF D R[F
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PDUJLQDO SDUW RI WKH WR[LF HWH¥KRXRG7BH HREEBYHWGLWKDW W
ILGHOLW)\ '1$ SROWBDIQOG \BHRIOBROEXQGDQW LQ FHOOV DQG KDYH EHHC
R[IRG*73 LQFRUSRUDWLRQ LQWR [R¥ LV DONVRGL KPWSHORBDWHG LQ W
7 FHOQOMMXUH ( HQFH WKH VOLJKW GLIIHUHQFHGL®\FRWRWR[LFLW
SRO\PHUDVHV EHLQJ UHVSRQVLEOH DROW R R[RWHR W R A RARSRWDRQ G O O
$ KL dpdsing finding is that Pol 8 EP cells VKRZ D PRUH SURQRXQFHG GHOD\ LQ
as compared to Pol & WT cells suggesting incorporation of 8 R[RG*73 LQWR '1$ LV
LQFUHDVLQJ WKH PLMWRWIBQGHWMAMWWD QGLQJ KRZ WKLYV ZRUN PHFKDQL
FKDOOHQJLQJ DQG VKRXOG EH DGHEY BDOWHGU DO WX W MK UH SODXQDLVAVR Q |
0 EP cells would be prone to generate severe mitotic arrest owing to MTH1 and 8 R[RG*73
LQGHSHQGHQW HIIHFWV :H DUJXH WKRVWRWQRW WKHY AD VWH QRW VWKS |
REVHUYHG JHQHUDOO\ IROORZLQIHWSRHIMROIMOMWY ZLWK PLFURWXEXO
+HUH ZH SURSRVH D VXLWDEOH RROGH® LR WKH XX HFKDQLVP
7+ GRHV QRW OHDG WR VXEVWDQWLRD@ IRENNWUXEVSLRIQD RH WGHKSHO WF
OHYHOV RI 526 ZKLFK LV VXSSRUWHGUBWRLR QJH RDGIWDWHHGCGC 5 2ZBHO R QN
FDQFHU FHOOV SULPDULO\ GXULQV * DQ@ELFKUMWDLVFBROODNMBON[BOWRELZ
RWKHU 07+ L WKDW GR QRW DUUHWR[RHFOGY6LQUPLYRNMARXDDMW LQRIQ
PLWRWLF DUUHVW E\ 7+ PHGLDWHW W@&UWXEKODL G DUHF VWD OMR OL
GLVUXSWLQJ 07+ PLWRWLF IXQFWLRQLQ @G+ S WIQWHINVDIEFQWIL RAKH W XE
QXFOHRWLGH SRRO LV R[LGLVHG LEGWKHIBOQHYDYEIY R BPB A*Q 3P LAK L
LV D VXEVWUDWH IRU 07+ ZKLFK SUHYRBSRQY IPQKMIREW WH RI¥ R3 DEPMDH H
RIRG*73DVH DFWLYLW\ E\ 7+ R[RG*78 LV$ LFXRIUGR PDLWHRGV LIFQ V

UHSOLFDWLRQ LQ FDQFHU FHOOWBQW HQ B CPQHFH\D QLK P HWIWRW/R FH B} W T
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WR 1 $ 6ZHGLVK )RXQGDWLREGHKHRB%WWUDWWRLE 5HVHBUHGLVK

)L

5HVHDUFK &RXQFLO WR 7 + 6OM\GLVK &DGFWR ®GR¥bB
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35 WR 7 + WKH 6ZHGLVK 3DWDROHOLHI )YPXQBGDKH (XURSHD
5HVHDUFK &RXQFLO (5& $G* 7$52; WR 7 +
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5()(5(1&(6

-DFNVRQ 6 3 DQG %DUWHN - V STRK@IV'H $L G IKPXKPITHQ UL RO R J )\
DQG GLVHDNVXUH

=KDQJ < 'X < J/H : :DQJ DQGLHDHW t 5HGR[ FRQWURC
WKH VXUYLYDO RI KHDOWKQIWQ A& [GE VEHIBR{ G5 [EHIDD0D/

ODNL + DQG BHNLJXFKL 0 F LOXFAD0 U KWGHLROVSHY D SRWH Q!
PXWDJHQLF VXEVWUDWHLRWXU$l VIQWKHVLV

5XGG 6 * 9DOHULH 1 & . DQG3HOKZADED\FRQWUROOLQJ G173 S
WR PDLQWDLQ JHQRPEHHEWDEL ®PWW

+XEHU .9 6DODK ( 5DGLFONAQVYUL®OLEWXBNDORY $ -HPWK
*RNWXUN & 6DQMLY .HWWORPBHUJIHRVSHFLILF WDUJHWLQJ RI
E\ 6 FULJRWLQLE DV DQ DI@WXRHQFHU VWUDWHJ\

*DG + .RROPHLVWHU 7 -HPWKETXIBV (6/8WDBSVURP & (
BYHQVVRQ / 0 B6FKXOW] 1 /XQGERFNW DO(LOQDUVGRWWLU %
LQKLELWLRQ HUDGLFDWHVY FDQFHWKEH S UHYDRRMWM VDQLWDWLR

3DWHO $ %XUWRQ '* +DOYRWINMU .7 %DONDJBWDEOH &
&RKHQ $ O0XQR] $ *LULEDOIW mO* 06\MQTK RPRORJ
07+ PDLQWDLQV PXOWLSOH .5$6 BWKYBQYFRIUR @B OLIQDQW S

%XUWRQ '* DQG 5DL 3 0 7FR JFFRXLFWRH UG BW U YRIQVW U HV V
2QFRVFLHQFH

.HWWOH -* $0ZDQ + %LVAW D/ %WBENHGVOH\DYL)LOOHU\ 6
JRRWH .0 *RRGZLQ / HWRQBV 3RBVHQW DQG 6HOHFWLYH ,QKLE
07+ 3UREH ,WV 5ROH LQ &DQPHG &KEP 6XUYLYDO

.DZDPXUD 7 .DZDWDQL 0 OXURXWOPXEDRGRK $RQR + 7DQDN

0 +RQGD . DQG 2VDGD + QIURIMMPRORAL.G BREBHFXIOH LQKLEL"
UHYHDOV GLVSHQVDELOLW\ Rl 076FLREWHBEBDQFHU FHOO VXUYLYDO
5DKP ) 9LNOXQG - 7UHVDXOXHVHNH(GOHUWRBQQYRQ 8

JRUVEORP 5 *LQPDQ 7 *XQWKWUDO® &DEDWHB®D RI D 1RYHO
&O0DVV RI 3BRWHQW DQG 6HOHFWLYH, QKWELWRRPLRO &I X@®J )ODIPHQ\
%DVHG 6FUHHQLQJ DQG 6WUXFWXUHGWORHG 'UXJ 'HVLJIQ
‘DUSPDQ %HUJOXQG 8 6DQMUWQ. & DRROPHLO®HU 7 3KDP
*RNWXUN & -DIDUL 5 ODGGDORW% HW6DI®VRROHGXWORQ DQG
GHYHORSPHQW RI 07+ LQKLELWRU$QI®RZQFRIODWPHQW RI FDQFHL
*DG + ORUWXVHZLF] 2 5X®BDEDO 6WRWUDKWLIDP / 3XGHO

/' 6DQMLY . .DOGHUHQHW DHPWK $SBRPRWHV PLWRWLF
SURJUHVVLRQ WR DYRLG R[LGDWLYWELRS5GDYDJH LQ FDQFHU FHC
GRL RUJ

&RVWDQWLQR / 6RWLULRXJIBQ. 65D@ONMIBAHM RY. (0DrHOOHGD\ 7
+DEHU - ( ,OLDNLV * .DOOLURQHMPLY 273 DQG %MD N LQGXFH
UHSOLFDWLRQ UHSDLU RI GDPDJH GFIRWNRQM IGX KK\ D 8 GRIFLEVG X
6FLHQFH
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-RKQVRQ 5 ( .ODVVHQ 5 3UDMDVK / $D@IGMRWDNDOVHK RI '1$
3RO\PHUDVH GHOWD LQ 5HSOLFD@G&RRJRLQRWEK WR@BD/PE®EGLQJ D
&HOO

*KRGJDRQNDU 00 .HKO 3 9HQWOPD 0 BEG/-LULFQ\ -
3KHQRW\SLF FKDUDFWHUL]DWLRQ Rl PADWHRQON SROQPHDQ@VH GH
LQGXFLEOH SURWHLQ UHBW DRRFAXDN V\VWHP

%UDXWLJDP / 3XGHONR / -HPUWKDO$ 6 *REWBIVVRQ 5
.DUVWHQ 6 &DUUHUDV 3XLJYHUW HW BRPDBQSR[LBHUQGW
VLIJQDOLQJ DQG WKH FHOOXODU HMHERQ MW XPRW IHOINWLLWR\QW R QW +G
LQKLERWQREBU 5HV

‘DQJ -< -LQ / <DQ ;* 6HOOZL® 6KDQWU< < /LX ) :DQJ
& < *XR 67 <4DWDO+ 5HDFWLYH 2[\JHQ 6SHFLHV 'LFWDWH WKH
5HVSRQVH RI OHODQRPD &HDCHV WRHWPDWRO

*XO 1 .DUOVVRQ - 7DQJHPRXE]HUGBVEIRBIWUBLQV 5 $0OD &
=RX = /DUVVRQ ( MWWMWIR 0OKH 07+ LQKLELWRU 7+ LV D
PLFURWXEXOH PRGXODWLQJ DJHQ®WOW KED VD FHOLLYR WY DQ/H W D @ MU
VXUYHLOODQ FH LS BMS ZD\

3DWWHUVRQ - & -RXJKLQ %WKD®WHRWD $RQDXKDH :KLWPDQ
0$ O9DUPHK 6 &KHQ 6 %DON26HI BWHE GHBHW] 0

5HYHDOV D 7DUJHWDEOH OLWRW LFQFHLD &MEOWEOQWUDELOLW\ LG
H

3SHWURFFKL $ /HR ( 5H\QD 16KL +DPBOWRIQU 0&0$% OVHHK )
%DUGHQKDJHQ -3 /HRQDWGW BO &URWYWLILFDWLRQ Rl SRWHQV
VHOHFWLYH 07+ %UL@RILEL WHRG & KHP /HWW

5DL 3 2QGHU 7 7 <RXQJ -3DQUF)BOLEBRQ/ 3 & DQG

'HLQEHUJ 5 $ &RQWLQXRXVHOGLEXEOWRWRQGHVRLVGQHFHV VI
SUHYHQW UDSLG RQVHW RBBRBD QROIDUSFIDGHFH BHS

%DUWNRYD - +DPHUOLN 3 6WRFNKDXRHIQONRY D (KUP/MDXQVHQ
+ .DOLWD 2 .RODU = 3RXOWMODO 65HBORKRMRALRQ VWUHVV

DQG R[LGDWLYH GDPDJH FRQWULERWWLW R VDIERQ RD QMg BR®@DWH W
VLIQDOOLQJ LQ KX@BRJIJHQUIRPDV

%DUWNRYD - 5H]DHL 1 /LRQW&MWO DVDUDNDLGIRYD 31
9DVVLOLRX /9 .ROHWWDV ( LVLIRMWRXDO 2RRRS$REHO
LQGXFHG VHQHVFHQFH LV SDUW RILFKRIVWE PRRU L $H®MHPDLIHED U UL
FKHFN S RIDQWXW H

'REEHOVWHLQ 0 DQG 6RUHQVH®J BHSOLFD\WSORMWUHVV WR W
FDQFHWWXUH UHYLHZV 'UXJ GLVFRYHU\

LDQFKL - 5XGG 6 -R]JZLDNREZRXUDG6 Q2 WD\ORHA (
6WHYDQRYLF , *UHHQ $ - G6WUDHMHDO7 3ULRIRXXVD\ + '
E\SDVVHV 89 SKRWRSURGXFWV GXULQJ HXNDLBFRMRFQFKURPRVRP
&HOO

ORXURQ 6 B5RGULJXH] $FHEHV ] 60 ,0DUDNXRD] “LPHIQ H

&KRFUYQ 6 %ODFR / DQG OHQGHRI-1$ V\QMHSHMIPL QW VWDOOF
UHSOLFDWLRQ IRUNV EDWX®W QXFW PRROO% LR O

(OYHUV , -RKDQVVRQ ) *URMHKOBHGOJIL[RQ . DB®GVWDOOHG
UHSOLFDWLRQ IRUNV UHVWDUW BV VUK SOHPE GFLQVKXPDQ ILEURI
%U\DQW + ( 3HWHUPDQQ ( 6FKRWYWYDL 2-HRWRH$D 1
-RKDQVVRQ ) )HUQDQGH] 6 OF*0O\QQ 3 3BTLLAHOOHGD\ 7
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DFWLYDWHG DW VWDOOHG IRUNV VBR [P DRVH WH\HW DE&IMS BQ G H Q
UHFRPELQDW2RQ
3SDWWHUVRQ - & -RXJKLQ %LY 'YOQ /®BKIIRREWUKHU/ '$ DQG

<DIIH 0 % 526 DQG 2[LGDWLYH B 0OHWR GBI GRUYQOWHG
$VIQFKURQRXV &HOO &\FOH 3URJUHVVLR Y PDWIGF$HECHYWHUEDWH
6\VW H

'RPHQHFK ( ODHVWUH & (VWBEWQGIDUWLB@W]FXDO 5
YHUQDQGH] OLUDQGD * B6HFR ( 3BDPHRY 2@HYHBW DO
$03. DQG 3).)% PHGLDWH JO\FROHWMSIRDRYE WRUFLWRG KIJ WU

GXULQJ PLW R\ MW &HIAJMH %W R O
OLQRFKHUKRPML 6 <LQJ 6% AWWRPDQIRD LG HOHOLXQDLWH $

ODQNRXUL + : B6KHQ + J/LX < DQGHEBNVBWLRQ VWUHVYV
DFWLYDWHV '1$ UHSDLU VIQWKHMLY LQ PLWRVLYV
&KHQ 6 =KDQJ 4 :X : B6FKXDW] 3 * DHGLILHUHQWLDWLRQ R
OLQHDJH FRPPLWWHG FHO OV $P\ HDKWPDERF PROHFXOH
'LOKHOP 7 20]JLHUVN\ $0 +DWODWVDOH 6RXVEDW $ DQG
OHUDOGL 3 OLOG UHSOLFDWLR@ \PWV HAH FIDXDAMVREX Y RP RV
SUHPDWXUH FHQWULRQBW BRRPEXIVHPHQW
JUHXGHQWKDO % ' %HDUG FEN$ ' BHUMHUDY /6FK®RLFN 7 DQG
'LOVRQ 6 + 8QFRYHULQJ WKH \S\WRWRHLUDWH RO BRQFRE GL]HG
QXFOHRWWXH H
JRWL - - 'HYDGRVV % :LQNO®G :P®NHIROOLQV - 2[DGDWLRQ
RI WKH JXDQLQH QXFOHRWLGH S FEPE W B GHRLAGLIIHY FOW DEG R VWKVE
6FLHQFH
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0$,1 ),*85(6 /(*(1'6

JLIXUH$Q H[SHULPHQWDO V\VWHP WR VWXGNLRRJR®@WR LIBFRUSRUD

$ 6FKHPDWLF ReIBWBLOLQHSODFHPHQW V\VWHP

% Pol & replacement cells (WT, wild type; EP, error SURQH 3' SURRIUHDGLQJ GHILFLHC(
(3 DQG 3' GRXEOH PXWDQW ZHUH FXRUWXENHHQEE WKH POHERRFHOL
IRU GD\V DQG O\WDWHV SUHSDUHGLMK &KWWGQ FEDORMG DDYIDVOL ¥ R\ 12
& Pol b replacement cells were cultured in 10 ng/ml doxycycline for 7 days and viable cells

measured using the resazurin assay. Values were normalized to Pol & replacement cells

FXOWXUHG LQ WKH DEVHQFH RI GR[\F\WQW HV KRHQ BI.DHA\K FBIH UHR 8P W IGI
VH[WXSOHW HUURU EDUV LQGLFDWH 6

' Pol ® replacement cells were cultured in 10 ng/ml doxycycline for 4 days were labeled

ZLWK —0 (G8 IRU PLOQXWHV SOMHRFHOROVLPHMWHRGHIELGKG DW | (G
SHU QXFOHXV DW OHDVW FHOOWEKHJBHMQP & QMG SHHWI ZBDHG ZD W
ZLWK GXSOLFDWH ZHOOV $YHUDJHHRIHW POIQIWMWD UHQEGIBW Q/GIIEQ W U
LQGLFDWH 6'

() SBROUHSODFHPHQW FHOOV :7 ZLOG W\SHXOWXUHMHGRIO SURQHP OZ |
GR[\F\FOLQH IRU GD\V EHIRUH WUHDWPHKRWUXLWHKHQRRODFF®HYHOV RI
R[R G* ZHUH DQDO\VHG XVLQJ WKH PRGHQWBWLRHAHWPDYNY\DGH SUKR Z
( VFDOH EDU LQGLFDWHV —PPRREGWS IFIRPSBQEBD JLO* W MDHDWH G
EXIIHU RQO\ FRQWURO VKRZQ LQ )H BWDOMDWVGN LQ FHQGWSHQGH
HISHULPHQWY KRUL]JRQWDO EDU MNWAIFFOOONARPWBULPFRQLS QU IRWPMG

0DQQ :KLWQH\ WHVWYV S
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JLIXUH _$Q HUURU SUROHWNQVLDQWRIFBROV WR 7+
$ Pol & replacement cells (WT, wild type; EP, error SURQH 3' SURRIUHDGLQJ GHILFLHC(
(3 DQG 3' GRXEOH PXWDQW ZHUH FROUWDXEMHHOQEQ WKH POHBERRPFHOL
IRU GD\V SULRU WR UH VHHGLADWPA@W XRWK\D CRVHUUMNBERQVH F
LQ PHGLD ZLWK RU ZLWKRXW GR[\F\FOLQYXUHYE DROK RZHQOVD ZHGB
WUHDWPHQW $ UHSUHVHQWDWLYHVNRILVLQKERIBG QSHIDI\R UHP[ISE ULLGP W@ [V
ZLWK HUURU EDUV LQGLFDWLQJ 6'UBRWPWMIGY WILWER OD F\RPB DL VIRIQ 'Y $S F
p<0.05; **, p<0.01; ****, p<0.0001).
% &3RMOUHSODFHPHQW FHOOV ZHUH FXOWXUIG ZNKHQ GRYHDRMOH.& H LW
—0 7+ IRU WKH LQGLFDWHG WLPHYHEWIRUG FEROWHPYLAQ/UR ZL
LQGLFDWHG DQWLERGLHV B5HSUHVHIOMD WMLSHUEPROWR I VKR DG HISH C
AXDQWLILFDWLRQ RI EDQG LQWH QY. MWD W LFD DRDHEE @3 F3R QUHIDPWV S
LQ & ,QGLYLGXDO YDOXHV VKRZQRRUURJGHBHQ GOCGWFBMEHWLPHQW
Pold UHSODFHPHQW FHOOV ZHUH FXOWXU D& ZNKVHQ GVR P\HF DFVOH. @ H LW/
—0 7+ IRU KRXUV EHIRUH PHDVXUHPHQ®@WGRY IF®XEO WH O Kk MAL YWLKRAR\Z

HUURU EDUV LQGLFDWH 6(0 IURP VLOBHS IS8 G HRQUWP HiG SIHQY VMHW WS O H W
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JLIJXUH _ ,QFRUSRUDWLRQ RI 7+ GReBXFHEW RIRGH7EXVWDLQHG
UHSOLFDWLRQ VWUHVV LQ 6 SKDVH

$ % 3ROUHSODFHPHQW FHOOV ZHUH FXOWXUHBIRUWKNGRPD MEDQYH
ZLWK —0 7+ IRU WKH LQGLFDWS)XOWHPGDEE G L\HTXIHQKYRDG8 DQG
WR SUHSDUDWLRQ DQG DQDO\VLV RYHSBUBWGYH $ 18 BEUEWH SR®UHV
VKRZQ LQ $ OHDVXUHG IRUN VSHHGN[SHRPPMBDRYY QOEHE NEBHAQW Q
ZLWK DW OHDVW ILEHUV PHDVSDH& LQGWRDWDID WHRU IF|RG@MDID VW
WHVWLQJ ZDV SHUIRUPHG XV L(@s)nétBignificant; * WeRaD1 )W H V W V

& ' $ONDOLQH '1$ XQZLQGLQJ DVVD\ WithkHI B BepldcémehK\WZ® LQ &

(3 FHOOV WUHDWHG ZLWK QJ PO GWR[WRF WIK@H LIRGL FDGHE  SWULHD \
$YHUDJH IURP LQGHSHQGHQW H[SHIDIP NQWXHWVKRARWWHG ZRWK HU
LQGLFDWLQJ 6' &DIIHLQH LV XVHGHSDMKRISF\W UMSRDLUFBMIHR GH St

KHQFH WKH GHWHFWLRQ RI JDSV FROHQ EH LQFUHDVHG ZLWK FDIIHL
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JLIXUH _ 7+ WULJJHUV PLWRWLF UHSOLFDWLRQ
$ %8 26 FHOOV ZHUH WUHDWHG ZLWKJ&®N HUQKILWKW R U—82 DSKWBLFR
$3+ RU —0 7+ IRU K &RPSRXQBN DHUH FZDV/&KWHEHUH UHOHDVH
PLQ LQ WKH SUHVHQFH RI —0 (BBWKGSOH}Y ODBHGHHG®LWRWLFE
ZLWK DQ + S6 DQWLERG\ DQG '1$WDWKY'B3LPBHSWHNKRZQ LQ $ V
EDU LQGLFDWHY —P TXDQWLILFDWRWQFR(GBHIRGY VRORED LQLQPE P
VKRZQ DV PHDQ RI'! FHOOV DQDO\VHGGSISH FROGWWH[BE UURIPQW V

EDUV L&SPbLFRdistical test performed using Studentst WHV &/
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JLIXUH _ OLWRWLF DUUHVW UHTXRUHGE QIRRL M F FR[RGI DMRIOFOR ZL Q J

WUHDWPHQW ZLWK 7+

$ 4XDQWLILFDWLRQ RI WKH WLPH LRI PRWRRSKD VI REQ WK R IQN HHQ

FIWRNLQHVLYV LQ 8 26 + % *)3 FHOOV WDKBW HG—DL BHY HUVQ gH IRU

K ,QGLYLGXDO FHOOV VKRZQ IURP D KRS UHMRQWDND \ULQH M BGHLLFLCPW

PHDQ

% 5HODWLYH WDLO PRPHQW LQ WKH PRGHOBE WRAHDW D& VILWKI 8

7+ DQG —0 5HYHUVLQH IRU GHSH®BHQRP HYZIRULEHQWY VKRZC
FHOOV DQDO\WVHG LQ WRWDO KR UWHB QD OV WIDWH \L\Q IGALIFO WMV Y

SHUIRUPHG XVLQJ WKH 0DQQ :KLWQH\ WHVW s

& O9LDELOLW\ DVVD\ RI 8 26 FHOOV WUWHMMWKREW LW K—D+5H ZHWKLGH IR

K OHDQ RI LQGHSHQGHQW H[SHUW. RQQGWKFDWHREQ HUURU EDU
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JLIXUH _ ([SUHVVLRQ RI DQ HUBR® JURQIBWWDODULODDWIWIRRORQJIJHG PLV
DUUHVW DQG HOHYDWHG PLWRWLF AMUHDOGABDQW IROORZLQJ 7+
$ Pol 0 replacement cells were cultured with doxycycline for 4 days before EHLQJ DUUHVWHG LQ
* XVLQJ 52 DQG VXEVHTXHQWO\ U@ O\HKDH/ 8@ HAQHADRE HP LRW RAVAL YV L
—0 JLYH KRXUV SRVW UHOHDVH WK\RLMGKIQHPHGRD WRVSDEBBHGQWNG6 S
HQWU\ 7ZHQW\ IRXU KRXUV SRVW GHDM® \JH QRHQ B \R AHUHHER Q B HE MR
DVVHVVHG XVLQJ WKH PRGLILHG FRPHW DNVNQOMSKGEMQ®/XB [ N D ORXHHY
VKRZQ KRUL]JRQWDO EDU LQGLFDWHMYV FHGLRLDE@ H 6 WD WILKY W L.FJDXY NADHDV
WHVW S!
% 4XDQWLILFDWLRQ RI WKH WLPHJRQSRDW RV OYWU®R M QG VFH W \RM RN L Q H
IURP WZR H[SHULPHQWYV FHOOV DROOOVOE LQGWRIWDIDV KRUHL]R
6WDWLVWLFDO WHVWLQJ SHUIRUPHG ZLWK XQSDLUHG W WHVW
& 'Pol & replacement + % *)3 FHOOV :7 ZLOG W\SH (3 UHDWRG SAIRMKH ZH
QJ PO GR[\F\FOLQ IRU GD\V EHIROH7TWUHDOWE NQBVHIWKQW LQLWL|
RI WKH WLPH ODSVH PLFURVFRS\ DIWHAYXLUHBLA Y HRDJIJHVP ZG UR UD K
,QGLYLGXDO FHOOV ZHUH IROORZHXHIHFFQVAWD OQ\PRLY/KRWPFARR UB EODPRAEL Q.
VOLSSDJH SRO\QXFOHDWLRQ 06 31* PLFURIQXFWHE VROUBSWIRQO06 F
FHOO GHDWK GXULQJ PLWRVLV 'LDQ GHBEHHIH@W WS BLRHQWZR VKF

& S5HSUHVHQWDWLYH LPDJHV VKRHAY LQ—P VFDOH EDU LQGLFDW

Downloaded from cancerres.aacrjournals.org on June 5, 2020. © 2020 American Association for Cancer Research.



Author Manuscript Published OnlineFirst on April 20, 2020; DOI: 10.1158/0008-5472.CAN-19-0883
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

JLIXUH _ ([SUHVVLR Qprohe vaffant FPBI® GRHVY QRW UHVXOW LQ SURORC
PLWRWLF DUUHVW DQG HOHYDWHIHEG@® EWRWWRWHB SRANRWK LQGX

$ AXDQWLILFDWLRQ RI WKH WLPH LRI PRUWRRSKD VIH RFQ WIKAH W QN HMQ
F\WRNLQHVLY IROORZHG WUHDWPHQW ,QGWXLGXQDO3BHODWDYKAZQ 7I;L
UHSUHVHQWDWLYH H[SHULPHQW KRKHDRR QWD DLW HF DQ G W HD/WVH. \Q JW 1
XVLQJ XQSDLUHG W WHVW QV QRW VLJQLILFDQW

% 7L Plepse imaging of Pol & replacement + % *)3 FHOOV LQGXFHG ZLWK QJ
GR[\F\FOLQH IRU GD\V SULRU WR WHEBD®PHQWDIHNVKZHQE BBF®LWHD
HYHU\ PLQ IRU K ,QGLYLGXDO @XopamoN DHIGH VRPWHREZ HBUP B HIHF
PLWRVLY LQFOXGLQJ PLWRWLF VOLSBDRIWHRKEGIMKF ORIDMLLWR QR Q 6 *3 10
PLWRWLF VOLSSDJH 06 RU FHOO GHBWHKVHQUNLRQW IPLAWRVINULPHQW V
& 4XDQWLILFDWLRQ RI WK dNdpReemet P L9V RMBLVHROIOV LQGXFHG ZLWK

QJ PO GR[\F\FOLQH IRU GD\V SULRW WO WWVYMDWRAHRW ZLQWKE& (1@O0(L
,QGLYLGXDO FHOOV VKRZQ IURP D WHHEURQWOWDW.LQ/HH |HJ 6 H BD WHHQ WV
6WDWLVWLFDO WHVWLQJ SHUIRVUPEBWWYLQQXQEDQWHG W WHVW Q

' OHFKDQLVP RI DFWLRQ RI 7+ 'H SURBRXVH Q7 6 IIQXVELBRRY QR
FDXVH UHSOLFDWLRQ VWUHVYV LV UHNOD®\HRG VMODRFRQOHBDORH OBY 526 R
PLWRWLF DUUHVW FDXVHVY PLWRSKDJKDQ® GR 6L F D O CAHWHQA \D ERR\M VB!
‘H SURSRVH 7+ LV FDXVLQJ 526 EHFDMW® HDRN HFG. W R W L B HOFWAUGH\V MQ W/ H |
ZLWK WXEXOLQ SRO\PHUL]DWLRQQRVUHEDHRDMNRQY O7KUWXEKOIZ® LLQKL
7+ SUHYHQWYVY R[RG*73 VDQLWL]DONLIRGF RUHYRODM DRQA QQWRR'1$ G
PLWRWLF UHSOLFDWLRQ :H VSHFXODMWH FID\QEUHOVYEHBELWR WR SICALA
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MTH1 inhibitor TH588 disturbs mitotic progression and induces
mitosis-dependent accumulation of genomic 8-oxodG
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