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2] OLFH DQG OHQ :KDW FDQ JHQHWLFDOO\ HQJLQHHUHG P

KXPDQ FDQFHU"
'DQLHO OX®FBSKRRO RI &DQFHU 6FLHQFHVY 8QLYHUVLW\ RI *

%YHDWVRQ ,QVWLWXWKH IRU &DQFHU 5HVHDU

ORXVH PRGHOV RI FDQFHU DUH D PDLQVWD\ Rl PRGHUQ FI
DFFXUDWHO\ UHIOHFW KXPDQ FDQFHU ELRORJ\ YDULHV DF
[HQRJUDIWY WR WKH PRVW VRSKLVWLFDWHG JHQNMMXLFDOO\
DVSHFWV Rl KXPDQ FDQFHU ELRORJ\ DUH W\SLFDOO\ DEVHC
WKRUDFLF FDQFHUV QDPHO\ /XQJ $GHQRFDUFLQRPD DQG I
GHYHORSHG QHZ *(00V WR EHJLQ WR DGGUHVIN VRPHOPIEW K H
*(0 PRGHOV DQG WKURXJK FRPSDUDWLYH PROHFXODU SKHQ
VXEVHWYV Rl FRUUHVSRQGLQJ KXPDQ FDQFHUV 2XU PRGHC
SURJUHVV EXW EHJLQ WR VKHG OLJKWLRQ@ @HZF RSSRW VDQGL
VHUYH DV WGHO/HYDIVGW SODWIRUPV IRU SUHFOLQLFDO WHVW
VWUDWLILHG IRU VSHFLILF PROHFXODU VXEW\SHV Rl WKRUL
HPSKDVLVH WKH FDXVDWLYH OXQN BAWZGIH\DR\UKE BV RARD

DZDUHQHVV RI D SUHYHQWDEOH FDQFHU RI JURZLQJ FRQFHI

269%$/'2 &25, /(&785(

$ JRRG FRFNWDLO NLQDVHV PHWDEROLVP DQG HYROXWLR
ILEFEWRULOCHS DU WDPHQWR BGAXK @QWRGRGHD&LHQFLDYV 8QLYHUVL!

,Q HIWUHPH HQYLURQPHQWY D SDUWLFXODU ELRWD QDPHC
KDUVK FRQGLWLRQV LPSRVHV PDQ\ FKDOOHQJHV PRVWO\
HQ]\PH DFWLYLW\ 2QM LR MKDMW ZQOTXEH DGGUHVVHG LV
HQ]\PHV RI VXFK RUJDQLVPV KDYH HYROYHG WR FRSH ZLWK
WKH VWUXFWXUDO DQG IXQFWLRQDO WUDLWV WKDW DOOR
$'3 GHSHQGHQWPNDOQDVRP DUFKDHD $OVR VLQFH LQ WKLV
VSHFLILF DQG ELIXQFWLRQDO HQJ\PHV ZH DGGUHVVHG FK
HYROXWLRQ DORQJ ZLWK WKH VWUXFWXUDO GHWHUPLQDQW
WKH PMPKD XQGHUO\LQJ WKH FKDQJH LQ SURWHLQ IXQFYV
LOOXPLQDWLQJ WKH HYROXWLRQDRUHERWYIW | FDW VKXEN Q) RW E
SUHVHQW D PHWDEROLF FRPSOH[LW\ WKDW LQFOXGHV W}
PHWKBQRYLYV DQG VBPWHKZAGLYHW&LRQV RI WKH FODVVLFD(
(PEGBWEB\HUBRUQDV JO\FRO\VLV ZKLFK LV KLJKO\ UHJXODWH
$OWKRXJK LW KDV EHHQ FODLPHG WKDW HQ]\PH UHJXODW
WUDQVFULSWLRQDO OHYHO ZH ZLOO SUHVHQW HYLGHQF
ELIXQFWLRQDOGHSHPBCHQW NLQDVH IURP D PHWKDQRJHQLF
GHWHUPLQDWLRQ RI WKH NLQHWLF DFWLYDW L RQWRHMLKD QL V
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DQG LWV VWUXFWXUDO EDVLV 7KH UHVXOWYV VXJJHVW WKD!'
WKH HYROXWLRQ RI WKLV SURWHLQ IDPLO\ WKH XQGHUO\LC

6(9(52 2&+2% /(&785(

7DUJHWLQJ FRQQH[LQV WR R YH BB RIFHLEU X JO DGV W X /RH GLH
,QYHVWLJIDFLYR &RIURADP®HLERRUXXxD (VSDxD

'UXJ UHVLVWDQFH LV D PDMRU FKDOOHQJH LQ PRGHUQ FL
DGYDQFHV PDGH ZLWK WDUJHWHG DQG LPFRIERBWEH DD YIDHWF
%5&% RU %5$%$) BRWDWILRE WXPRUV +RZHYHU WKHVH WUHD
HIILFDF\ DQG DUH YXOQHUDEOH WR GUXJ UHVLVWDQFH 2X
SOD\V D FULWLWR®OWR PRIPPY § HRDQWFLHRQ WIQHSE HH HFW LY HQH V V
WKHUDSLHV LQYROYLQJ '1$ GDPDJH VXFK DV 3$53 LQKLEL
FRPSOH[HV WRVBBPDQYB G GRPDLQV DQG SURPRWLQJ SHUVLV
FRQWULEXWHV WR JHQRPH MDR/DACOLEAN\O UW V XDOVEL @ JQ MR IP WHL [F
GDPDJH 2XU UHVHDUFK VXJJHVWV D QRYHO WKHUDSHXWLF
LQ WKHVH WXPRUV :H KDYH GHVLJQHG DQ LQQRYDWLYH GL
YHVLFOHV WR GHOLYHW IWIKHGPWDIUBHWKH[SORQWLQJ WKLV Y
FHOO GHDWK WERBRWKIHP IXDUW\ LQ FRPELQDWLRQ ZLWK W
LPPXQRWKHUDSLHV 2XU ILQGLQJV KLJKOLJKW D QHZ SOD\H
WKH WXPRU FRQMWAD®W SRWKHOMW QRO WR LPSURYH WUHDWP H
DGYDQFHG WXPRUV E\ RYHUFRPLQJ WKH OLPLWDWLRQV RI F
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*DVRHVRSKDJHDO FDQFHUV DW WKH LQWHUIDFH B®IHOLRORJ\ I
(é6LIDL 0" 3K' Z[H #PLDPL HGX 6\OYHVWHU &RPSUHKH
8QLYHUVLW\ RI OLDPL OLOOHWRBEKRR®6RI OHGLFLQH

2Q EHKDYH RI WK BEDV8MADURF-HU 7HDP

ODUZDKBWKNRXU 3K' )DUDK %DOORXW 3K' /HL &KHQ 3K’
$KPHG *RPPD 0' 3K' 7LDQOLQJ +X +HQJ /X 3K' 6HOPD 0D
3K'" 1DGHHP 6LGLT %KDW O06F ORKDPPHG 6RXWWR 3K' 6K
&DR 0' 3K' 20LYHU * OF'RQDOG 0' $OH[DQGHU =DLND 3K

*DVWWRSKDIJHDO DGHQRFDUFLQRPD *($&V DUH DJJUHVVLY}
FXUUHQW WKHUDSHXWLF DSSURDFKHY $OWKRXJK WKHVH |
JHQRPLF DOWHUDWLRQV DQG FKURPRVRPDO LQVWDELOLVW
FRPPRQO\ DPSOLILHG RU PXWDWHG JHQHV KDV QRW PHW \
RXWFRPHYV 5HFHSWRU W\URVLQH NLQDVH 57. VLJQDOLQJ L
GLVFRYHUHG WKDW 57. DFWLYDWLR @ \IS\H DJDWRRLIDFAVHIEQ E HW K
‘H GHYHORSHG D ELRLQIRUPDWUPW LDDHRUY WKW\ DG RIH*&
GDWDEDVHV ,PP®QHHMMEXH® XPRUV DUH UHVLVWDWQW WR
LQKLELWRUV ,&,V FRPISDOBE HG WE&VL PORUMHRMWHIQ AFKS PW® H O L
WUDQVLWLRQ (07 VLJQDOLQJ ZDV KLWK®N BUIHEHIGF LQ |
PXULQH WXPRUV H[KLEQMNH $ PRIVHIQWK HAD FROBPHWHG ZLWK |
FHB[FOXGHG DQG UHVLVWDRWLWRQ&FE/$DEGRIFNDL@HKLELWRU
GHVWUSM LPPROQG *& WR &7/$ EORFNDGH E\ UHVWULEWLQJ (0
PLFURHQYLURQPHQW 70( DQG UHFUXLWLQJ 7WHDOMV 2X
PHVHQFK\PDO W\SH ($& LV HQULFKHG IRU UHGR[ VLJQDOLQJ

5() 7KH PHVHQFK\PDO SKHQRW\SH RI ($& ZDV GHSHQGF
5() ZKHUH LWV LQKLELWLRQ ZDV HIIHFWLYH BQWHHFWHDVL
GHULYHG [HQRJUDIWY 7KH UHODWLRQVKLS EHWZHHQ UHGF
LPPXQH PRGXODWLRQ LQ WKH 70( LQ ($& LV XQGHUJRLQJ [
FOLQLFDO PRGHOV SDYLQJ WKH ZD\ WR FOLQLFDO WULDOV
&RQFOXOWR®RHFXODU VXEW\SLQJ DQG UHFODVVLILFDWLRQ RI *
DQG SDWKZD\V WKDW FDQ EH DSSOLHG WR LPSURYH WKH FC

)XQGLQJ
1IDWLRQDO &DQFHU ,QVWLWXWH 5 &$ 5 &$ 5 &$
DG 3 &$
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*LIWWXG\ DQG 6FKXOWH 6HQLRU (QGRZHG &KDLU LQ &DQFHU
)XQG DQG 7KH $UWKXU 5 &RUH )XQG

&RPSHWLQJ HQGRJHQRXV 51$ QHWDRAIN YOLQDOMR 6 DO WRQ RH
JUDQFLVFR &PUWYRBM®OHOBBGUHZ ) * SPOHWMIQGUR &RUYDO
DFRUYDOD®BXPEPHG &HQWHU IRU &KURQLF 'LVHDVHV $&&

+HPDWRORJ\ DQG 2QFRORJ\ 3RQWLILFLD HRLYWPWIQMD R |&|
*DVWURHQWHURORJ\ @GV I8R®D WG IKNQBHHY&RQWURO & (&
8QLYHUVLGDG &DWRGYPHFHIE &HOMHU IRU &KURQLF 'LVH
8QLYHUVLGDGDER BIXWRH\ Rl &HOO &RPPXQLFDWLRQ &HQWHF
OHWDEROLVP DQG &DQFHU G&FL&Q H) BRX.OYWURL ®BIG GH &KLOH
7KH XQH[SHFWHG GHFOLQH LQ JDVWULF FDQFHU *& PRUW
DUULYDO &R % & R6 $ ODUJH VXUJH LQ GLDJQRVHG QHZ FD\
UHVXOW LQ ZRUVH FDQFHU VWD JHYZ DUHD 0 XW Y LXBIOF R XXV GRF
XUJHQF\ Rl LPSOHPHQWDYH ®RQOMMHVFHBYERQY 7KH SUHPD
VWHSZLVH SURJGHWQR® RUVAHRO®RILFDO GHYRABOORDLWHU +
LQIHFWLRQ RIITHUV WW\XOQRUIXH) WESRHBWODR Q *KAR B RXKHV IDWQ L
JHQHUDWLQJ UH\ZHDELPKFYSHOIGOBQG EHIJDQ WKH FKDUDFWH
QREORGLQJ JHQH .&14 RSSRVLWH VWUDQG .&14 27 LQ *&

PRQRH[RQLF JH®@H LI} QRKAHKXBDQQLQJ QXFOHRWLGHYV

UROH LQ *& WKURXJK D FRPSHWLQJ HQGRJHQRXV 51$ FH51
'1$ K\SHUPHWK\ODWLRQ LQ WKH FHOO QXFOHXV :H IRXQG W
*& DQG DVVRFLDWHRGY BUBR @RXUYLYDO XSRQ XSUHJXODWLR
FH51$ QHWZRUNV :H SRVLW WKDW .&14 27 PD\ EH UHODWH
SUHPDOLJQDQF\ RI *& VLQFH SUSIOH WPV IOPQ \RG DAE YRRE FR )
+ S\ORUL LIQHWWBRRQGGLWLRQ FH51$%$ QHWZRUNV LQYROY
VHQHVFHQFH WUDQWRUNVSWH/FRBVR IRXQG .&14 27 LQ WKH ¢
ZKHUH LW FRUUHODWHYV ZLWK KLJKHU '1$ PHWK\ODWLRQ O}
H[SORULQJ LIOWKRN.&XDO7URBULYHV WKH VWHSZLVH SURJUH
WR QHRSODVLD LQ WKH SUHPDOLJQDQF\ RI *&

)XQGLQJ )RQGHF\W DQG &21,&<7 )21'$3
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/IRFDO JDVWULF DQG V\V¥WOIPRFEBDFWHUS/SGMIARYE 4XHVW
DTXHVW#X XFKOL@XHBPO 9SDOHE@RXHWO/MH DYPBYRLVHWWH /H\WRC

IDERUDWRU\ RI &4HOOXODU &RPPXQLFDWLRQ &HQWHU IRU

&DQFHU & (0& , QVWLWXWH RI %LRPHGLFDO 6FLHQFHV
BQLYHGVAK BKLOH 6DGWYDIRFHEKEBRWHU IRU &KURQLF "LVFE
)DFXOWDG GH &LHQFLDV 4XtPLFDV \ )DUPDFpXWLFDV 8QLY]
IDERUDWRULR GH OLFURELRORJtD &HOXODU ,QVWLWXWR G
&LHQFLDV GH /D 6DOXG 8QLYHUVLGDG &HQOWUDOOU G Q V&K U O RA!
IDERUDWRU\ )DFXOW\ RI " HQWLVWU\ 8QLYHUVLGDG $QGUHYV

+HOLFREDFWHU S\DRIUHFWLRIIAIRIHFWY URXJIJKO\ DQRI WKH Z
DSSUR[LPDWHO\ RI WKH SRSXODWLRQ LQ &KLOH :KLOH
FRQVLGHUHG WKH PDMRU ULVN IDFWRU DVVRFLDWHG ZLWK
FDQFHU LW LV DOVR NQRZQ WR WULJJHURQ VERMNPK. B WS IHHFAMN
+ S\ORUHFWLRQ + (I SNORQYHRFWLRQ DUH DWWULEXWHG WR WK
IDFWRUV +HUH , ZLOO ILUVW GLV# XY\OURMHFWQRBQ SIWRP R/
JDVWULF FHOO GHDWK GXMHW.R LORWLRIDWKHFEDRMWHLQQYRO
JOXWDP\O WUDQVSHSWLGDVH YLUXOHQFH IDFWRIJJORXIILOO D
wuLJJHUV WKH UHOHDVH RI HIWUDFHOOXODU YHVLFOHV (
EHKDYLRU RQ RQERIKERWHG FHOOV 7KHQ S\@RIMR GALWIEX\HW X R
VXUYLYDO UHVSRQVH LQ LQIHFWHG FHOOV WKDWDOHDGV WI
+,) D via a mechanism involving the Urease virulence factor, an enzyme produced by the
EDFWHULD WR QHXWUDOL]H WKH DFLGLF VWRPDFK HQYLUR
GLVFXVV RXU REVHUYDWLRQROWKRR BIURG MHKHDWYHVLFOHV F
OHPEUDQH 9HVLFOHV 209V KLIKO\ HQULFKHGRIPPBKIHDVH
HQYLURQPHQW DQG UHDFK WKH EUDLQ ZKHUH WKH\ LQGXFH
7TKXV RXU REVHUYDWLRQV VKHG OLJKW RQ PHFKDQLVPV E
SDWKRJHQ QRW RQO\ WULJJHUVY ORFDOVDVWULF EXW DOVR

)XQGLQJ WKHVH VWXGLHV ZHUH IXQGHG PDLQO\ E\ WZR
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+,).5DE FDWHQLQ D QRYHO VLJQDOLQJ D[LV WULJJHUHG E\
FDQFHU 'BROPOD +HUYHEMIRU 7DSQDVVH %BRGRHZ ) *
AXHVWOLFHQWH $ 7RUEHOWHWRUUHDERMKDMVORIUEORI &HOO)
&RPPXQLFDWLRQ &HQWHU IRU VWXGLHV RQ ([HUFLVH OHW!I
RI OHGLFLQH 8QLYHUVLGDG GBRXAEIGE &GHIMAWHLD IRU &HKIURHQ L |
$8&8&'L6 6DQWLDQRWE&KMDOMH IRU 5SHVHDUFK LQ 'HQWDO 6FLH
8QLYHUVLGDG GH &KLOHOLG®DEWLPBR,Q¥MIAHKWH RQ ,PPX
,PPXQRWKHUDS\ 0,,, 6DQWHIERGWBHEL®HOOR 6DQWLDJIR &}
+HOLFREDFWHU S\ORUL LQIHFWLRQ KDV EHH®\DN \IRNMWDWLHFG
FDQFHU YLD GLIIHUHQW YLUXOHB®H PIDWWR UM O3 RY LRXNID
GHVFULEHG ZKLFK SURPWWH &\\8WR [LEOL @ QI®X\ALEM HNH\FW R U
SURWHLQ DVVRFLDWHG ZLWK WXPRU SURJUHVVLRQ DQG PH\
VKRZHG WKDMUBQVFULSWLRQDOXXDRQQXFHWF KDKIHDBFWR U
DFWLYDWLQJ WKH VPDOO *73DVH 5DE DQG KIHQFHVLROU PG
PHWDVWDVLV $OWHVQDRZYHD\R + FOWHRDEW 2WWHUHE\ SUR
H[SUHVVLRQ RI D VXEVHW RI JHQHV UHTXLUHG IRU WXPRU |
VKRZ UHVXOWV WKDW H[SORU® G RMEED B\W BHND OHRWHRSI H Y)H Q W
VSHFLILFDOO\ WKH DF W DYWI$PLSHQBHRME VDHEDOLQJ 2XU GD
+HOLFREDFWHU S\ORUL LQF8HDHYHNOM 6. QD OV BWMNEF FDQFHU
WKHVH HYHQW YV GWSBIRIERID +QWHUHVWLQJO\ 5DE DFWLYDW
IOXFWXDWLRQV LQ HDUO\ HQGRVRPH G\QDPLFV DQG VHTXH'
VXFK DV *6QGRVRPDO ORFDOD]BRRRRQRIFE®\RH Q/IKH GHVWUXF
FRPSQM[IROPR@KNBOHDU ORFDWHOMWILRQ RDVWULF FDQFHU Ft
+HOLFREDFWHU S\ORUL ,QWWDEKLQUHG PRRD RQ+HFWLRQ E
S\ORUL LV GHWHFWHG LQ WKH QXFOHDU FRSDHGWRHQY D C
SURWHLQ FRPSOH[ 7R ZKDW H[WHQW WKHVH HYHQWYV DVVR
OHYHO DUH UHOHYDQW WR JDVWULF FDQFHU GHYHORSPHQW
)XQGLQJ 7KLV ZRUN ZDV VXSSRUWHG E\ )21'(&<7 97
)21'$3 97 $4 '% ,QLFLDWLYD &LHQWtILFD OLOHQLR
97
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SHIXODWLEQFRNHVUKB O FRPPXQLW\ DQG SURGXFWLRQ RI DF\C
WKHLU UHODWLRQVKLS ZLWK $QWDUFWLF YDVFXODU SODQ
&ODXGLD HFWEHKGADUDEHUVSHIHPNDD Q CGAHR L)XRI@WWY 7DSLD

9DOGHYHQRWBEMWIPMVWLWXWR GH &LHQFLDV %LRPpGLFDV
GH &KLOH &KPRXARERUDWRULR GH %LRUUHPHGLDFLYQ )D
$JURSHFXDULDV 8QLYHUVDERG DGMR L RURID WHUHDVWLIDFLYQ
S8QLYHUVLGDGHGE /DHEBERW

'HVFKDPSVLD DQBROUFRMOLEW K XIVURXWWHQR/QU\ WZR VSHFLHV
SODQWYV WKDW QDWXUDOO\ LQKDELW WKH $QWDUFWLFE 3HQL
WKHLU JURZWK DQG UHSUR G XRAMIY M HDHVRQR G* MRHOH ®AK W R HWH
WKH UHVHDUFK REMHEWLYH LV IRFXVHG RQ H[SORULQJ QR
VSHFLHV EXW DOVR WKH FORVH UHODWLRQVKLS DQG LQWHL
PLFURRUJDQLVPV RDKYSOWRWY DITRBWIEQHG WUDQVHFW RI D
OHQJWK ZDV HVWDEOLVKHG FRYHULQJ WKUHH VDPSOLQJ S
%D\ WR WKH UHWUHDW RI WKH (FRORJ\ *ODFLHU 7KLV DO«
PLFURFOLPWWREGWRQGNKH DUHD $QDO\VLV RI PDFUR DQG P|
ZLWK FRUUHVSRQGLQJ UHFRUGV RI WHPSHUDWXUH KXPLGL
FROOHFWLRQ Rl UKL]JRVSKHULF VRLO WR H[SORUH WKH PL
VSHEV WKURXJK WKH DQDO\VLV RI 6 UHJLRQV DV ZHOO D
QXWULHQWY 7R GHPRQVWUDWH WKH MGDRRDIMDAQWP RI W
LQWHUDFWLRQ GXULQJ WKH JURZLQJ VHDVRQHNBPEBUBIV ZHL
DQG WKH HQG ODUFK RI WKLV SHULRG $GGLWLRQDOO\ WK
KRPRVHULQH ODFWRQH $+/ PROHFXOHV ZKLAKQVHQDVVRF
DFWLYLW\ ,QWHUHVWLQJ UHVXOWYV ZRUBIQRE WML HIBX W b OV
FRQGLWLRQV VKRZLQJ GLIIHUHQWLDWLQJ QXWULHQWV EH!
SKRVSKRUXV SRWDVVLXP FDOFLXP DOXPLQXP DQG VRGI
VRGLXP PDJQHVLXP FDOFLXP D QWLYRWDHAVIK® VHK L &WWHIG
EDFWHULDO SK\OD DQG WD[D LW ZDV REVHUYHG WKDW WK
FRQVLVWHQW DFURVV VLWHV +RZHYHU WKHLU SURSRUWL
EHWZHHQ VLWHYV DQG FRIO®D BEWHRQLW L ZHW H&EBOQRHVEVHUY H
ZKLFK FRXOG EH DVVRFLDWHG ZLWK WKH OHYHO RI DGDSWD
VLWH $GGLWWRWDPBOKBFXOHY ZHUH LGHQWLILHG LQ EDFWH
OLQNHG WR SOR@WWUR ZW K
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$X[LQ G\QDPAWWVHRQGELSLWD HFWHED$UDELERSMIQV *BR RV M ]
2UWBLUOODL5ID@I 2HOPHYOWWLFHQW B WIDIKEDY B ROIDPW QR
GPhLRWHFQRQRBGERED D G\YDVH WBRAWDPBAFGUET0+ QVWLWXWR
1DF L REHMY HV W L ZBIFIQR® RUDWE®LPHQW DL %® ,&DP SEM
ORQWHJD QF HRRX @R D U PP UG SD LOD W WEKFLKDOH, IQG/M@ER W X W H
*HQHWILLRL Q | R D P@R\CLHFR% RWIHBSD UWPHQW RI1 30DQW 3K\VLROF
6FKLOQ@EHYHUVLW\ -HQD 'HISQ D WIHRMPORIR HG B R R @ RtD D
9HIHWDE BX HPF Q LAACS HUG R, @ JH Q L$IWIRQ Yy PEBGDP HQ W BBIL D
%LRVLVWHPDV 8QLYHUVLGD® 3ROLVWPRQULF® G6SDAGULG 83

30D @ WDW K HKIDUE LAN. BBMZ L GYID U LRHIR/L F U R EKIMYO RS/WR [ L AXIDWV/\
SURPRWHKB YROXWLRQWHUWDQLYBMWHUDEMW R BMD D\G
PLFURRUJBSQR Y BRVDX D 8 ZEHQ HWEARWKKIHO DOQQW KL FUREH V
7KW\PELRRMEVDE LGRS D OXIDWKEH Q H | UMD R Q HR @R S K\W H
6HUHQ G RSUWIY HO @/ X 8 L\HVEKEK L KK IFE X O W LRIDUNDLER. @BLRRSRM V
ZLWKQGVEDQL | LS UDRPBWNE Y R'Z WEKF O XSLP@UR RWR QJDQYGR Q
O D WHRJRR@ P D WQ R/G R WDHE/H W& J J H W\KVE LS XWRUHSURJUDPPLQJ
RIS O DKRN P ROGIY HO B H FILQ G RDFHVEE®S$ WRBDWHAROHFXODU
PHFKD @LAKPL BK. Q GS BR P B\W BURRIRN K H P DQ Q V XHANQ RKQ V

VW XOAH®R P S UH K WQWDIONHF U USIW R BIIQFWDLGFE/R Q | RFFDFIURV FR S\
DQDOWRYVFOGRIH W UL RDIFXHI® O B WRIFGHW KBINHE RB WR Z W K

L QV KsHW K D @6L DQ®L © WV H U DERY[LSBHOP HUHWYW GO H B U HQSWLHDWO/ L R Q
RIDVPDOWRRIJIHQHQYFR PIHPE HRIWKBI(7 &+ (1+$*(1 *+
SURWDRIQPV SHF14D O DQ'G DQRIW K3H1)250(" 3,11DP LRI\

D X [IMQU D Q V SRASW AR OO VF D W DV K\WPNY E Y DRVS @ QKR PRQ H V
LQFOXBXRMQ®DOLMPLE\ FRQM X JDMANIRPQ QORF L GBV1VDUH
WUD QV P HPER\WEHHHQSR QR WEKIHE W H U FSHROIDIMUDIMR R4 W G
IRUHJX ODXLKGRIP H R VW KLHOAV U D FOH-OYCHMDLODSHGH Q R WQILF\V L V
RIJK PXW D@BEMD Q*G SURP RW SR U WHU HRAWEHE/L Q GREDLUPHG
RXUQ GW &) D X [ MQJ D Q VB R'GWB F/\SOF D L 8 RQ W K 5\@ DFBIVW L FD O
UR D@V K/HV X GLOHIR QI X § W H U VAVEIURRD G IRANQ@R Z O B & RMW/\W H
URBHX[LQ G\QDPLPFNFURB®WDQWHUDFWLRQV
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 QWHUDFWLRQ EHWZHHQ OHJXPLQRXV SODQWV DQG UKL]RV
FRQWE\QWKLD OHMUJDQFLVFD 9DDH@X HOL YEDMWLR &DUUDVF
$SDUQD %DOISDOMBB EDQHUMHH#RBWWROQBRD AQ %LRWHFQ

7UDVODFLRQDO '%7 )DFXOWDG GH &LHQFLDV $JUDULDV \
GHO ODXOMRRHTDWER GH %LRWHFQRORJtD/ G&( DRIVR5 H FXRXVIRW D
GH &LHQFLDV $JUDULDV \ JRUHVWDOHV 8Q RHQWWLKS DE&H &D
(VWXGLRV HQ $OLPHQWRY 3URFHWDBGRVH &QYIHQIZBOFAD HQ %L
)DFXOWDG GH &LHQFLDV $JUDULDWLBRUWGHMWDDXOH 8RO AD"
,QVWLWXWR GH &LHQFLDV $SOLFDGDV )DEXOWDG GH ,QJH!
7DOFD &KLOH

$ELRWLF VWUHVV LV LQFUHDVLQJ GD\ E\ GD\ GXH WR FRQW|
FKDQJH EHFRPLQJ RQRDRVHWK BHKRIQB WKH UHGXFWLRQ LQ F
DQWKURSRJHQLF LPSDFWV LQ D FOLPDWH FKDQJH FRQWHI[W
DQ HFRV\WVWHEDEWWUSODIQQWHUDFWLRQ SOD\V DQ HVVHQWL
ZLWKRXW RKKHOUAD®D IHUWLOLJHUV 2XU SUHVHQW VWXG\ DLP
EHWZHHQ SO®SQRWRWRDPWKEDFWHULD 3*3% DQG WKHLU UR(
DELRWLF VWUHVVHV YL] VDOLQLW\ WHPSHUDWXUH GUR
3RVHROXV YXOJDULV / 8QGHU VDOLQLW\ VWUHVV WKH 3*
VWUHVV FRPSRQHQWY DQG F\WRSODVPLF LQFOXVLRQ ERGLF
KDV EHHQ REVHUYHG LQ FRPSDULVRQ WR R\K H QFRHYWADR/O
REVHUYHG IRU DOO H[SHULPHQWDO VHWXSV Rl VHHG EDFW
VDOLQLW\ VWUHVV $ WROHUDQFH RI LQGXFHG GURXJKW
ZKHQ JHUPLQDWHG ZLWK WKH QDWLSRPB*B% D SIDKHLW YV F
VXUYLYHG D WHPSHUDWXUH VWUHVV WLOO f& 7KH EDEW
KHOSHG LQ WKH JURZWK Rl KHDOWK\ SODQWY DIWHU WKH V
$GGLWLRQDOO\ WKH FRQMVRURIMG XR VDK & DNFKAHH 8 DD K\ Y HWE H F
SURGXFWLRQ RI SKRWRV\QWKHWLF SLIPHQWY DQWLR[LGDC
H[SHULPHQWDO VHWXSV ZKLFK DOWRJHWKHU KDYH LPSURY
LQGLFDWH LPSRUWDRELHRARH DR@VUNBYPMWAIRQ FURS URWDW
SODQWVYV KEDPWHUSODLQMWHUDEWLRQ IRU LPSURYHG DJULEX

)XQGLQJ )RUWDOHFLPLHQWR &LHQWtILFR GH &HQWURYV 5HJI
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&OLPDWH FKDQJH SRVHV D GLUHFW WKUHDW WR IRRG VHFXU
WR KZIDIYWV DQG GURXJKW WKDW KDUP W KRISM RRZHW K MDWFX \K B
GHPRQVWUDWHG WKDW D PXWXDOO\ EHQHILFLDO UHODWL
PLFURRUJDQLVPV SOD\V D YLWDO UROH LQ KHOSLQJ SODQW
VWXGDJDULD [ BODQWWVDHUH LQRE XQIBW B &\ WH\G K RIDE O X P

FKU\WRJM@EXEUHYLFRPBODFMWRPOO\ LVRODWHG IURP $QWDUF)
FOLPDWH FKDQJH FRQGLWLRQV YDULRXV JUHHQKRXVH WHYV
WHPSHUDWXUH VFHQDULRW ELRHWKHPXED @ \S\KHVVRIGRWKFDO |
UHVSRQVHV Rl ERWK LQRFXODWHG BQBQ@RQLQ HDFK WUHI
LQGLFDWHG WKDW WKH LQRFXODWHG SODQWYV VKRZHG D

FRPSDUHG ZQWRX@PW HGVNRI\SRROGSWREKLIK WHPSHUDWXU L
3K\WLRORJLFDO HYDOXDWLRQV VKRZHG DQ LPSURYHPHOQ
SKRWRV\QWKHWLF SHUIRUPDQFH DQG ZDWHU XVH HIILFLH(
H[KLELWHG UHGXFHG 8BWHDYGRDBSR® SO FRGWWLRQ ZKHQ
DQG KLJK WHPSHUDWXUHV 7KH UHVHDUFK DOVR UHYHDOHG
DOQWLR[LGDQW HQJ\PDWLF DFWLYLW\ DV ZHOO DV LQFUH
FRPSRXQGV DQGGIVGW OF® OPUIMWR[L7KH UHVXOWYV VXJIHVW W
EHWZHHQ $QWDUFWLF SODQWY DQG PLFURRUJDQLVPV FDQ D
DQG KLJK WHPSHUDWXUHV LQ FURSY OHDGLQJ WR D PRGXOTL
DIIHFW@KNKLRORJLFDO DQG ELRFKHPLFDO SHUIRUPDQFH LQ

Funding: This work was supported by the project FONDECYT 1211057 and Anillo
ATE220014
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7DUJHWLQJ =HE DQG =HE 7UDQVFULSMWLR®QHOBPW R KVEIRMVLRIQG
1RYHO $0/ 7KHUDSHX DK OIRM FYBINEDV#XBEREHOWR $PLJR
$QGUHZ &XGIGLIR &XBBBRYIR $$QWRRLD 5BBDED X\ RBIPOH
3HDUVRMWKDULQDQEDLRIG\ +DRDERUDWREBLRQGELDY %LRPpGLF
8QLYHUVLGDG &DWYOLFD GH OD SD@QMHVE&PD KR BRDOHWRIEM :&¢
&DQDGSDUWDPHQWR GH %LRORJtD &HOXODU )DFXOWDG G}t
GH &RQFHSFLYQFXXWOB GH OHGLFLQYBUWWEGBGFEDQ 86HEDYV
&RQFHSRIKL® H

&RFRUUHVSRQGLQJ DXWKRUV

$FXWH P\HORLG OHXNHPLD $0/ LV D FORQDO DQG KHWHL
DFFXPXODWLRQ RI LPPDWXUH P\HORLG FHOOV LQ WKH ERQF
FKDOOKMQIM/ UEBDWPHQW LV WKH WDUJHWLQJ RI OHXNHPLF V
IRU GLVHDVH UHODSVH 7KH DLP RI WKLV SURMHFW LV WR
XQGHUO\LQJ $0/ SDWKRJHQHVLY DQG LGHQWLI\ QRYHO WDU.
RQ WKH UROH RIWBRKWHQFIKNKBIOLFO7 WUDQVFULSWLRQ ID
LQYHVWLIDWHEH®W KHQU KDHRRBRIPXUBRKWUYHQ $FXWH O0\HOR
JHXNHPLD $0/ 8SRQ D FXMEBW MXKHANBRQ@QIJB@HYHO ZH REVHU
H[SDQVRR QHX@UNRBSKHO®OV 7KHVH FHOOV ROOHO®RWDEO\ DE
PLFH KLJKOLJKWLQJ WKH VLJQLILFDQFH RI =HE LQ UHJIX
OHXNHPLD PRGHO 1RWDEONEOGHKG WRSWKHWVRRES®DWLRQ |
WUDQSWLRQ IDFWRU FULWLFDO IR&GUDZXNLERFSWE\GLDIHBBE
QHXWURSKLO DFWLYDWLRQ 6XFK DOWHUDWLRQV FRXOG IC
GHWULPHQW RI RWKHU FHOO W\SHV XQGHUHWFRUDQYLROESVS$
GLPHQVLRQDOLW\ UHGXFWLRQ D@BO\Y H\O XD\ HBNWEHIN @ H W G
DQG =FHEH PLFH ZKLFK ZHUH FRQVLVWHQW DFURVV ELRORJI
ZDV D QRWDEOH GRZQUHJIXODWLRSU R I XOKIS/RZRPOGRHWQF D Q (
VKLIWV OLQNHG ZLWK D PRUH IDYRXUDEOH SURJQRVLV DC
1IRWDEO¥HEGWBHWLRQ D SURQRN[EHO/VXRQHHPBIUJHG LQG
SRWHQWLDO FRPSHQVDWRU\ PHFRD B Y WPKLH SSFOW H/W V. DX@ G H G
ERWHEDQEHE Q $0/ PDQDJHPHQW ,Q FRQFOXVLRQ RXU GDWCEL
UROH LQ $0/ SURJUHVVLRQ DQG RIIHU SURPLVL/QD UN K MWUHIES H X
LOQWHUYHQWLRQV )XUMEBUUMYWWE LWBWIHRQYHDWKHUDSH X\

)XQGLQJ 6XEYHQFLYyQ D OD $FDGHPLD 3%, $1,' 6% &, +

——
—
| —



1XGW BROGRSKRVSKDWDVH DFWLYLW\ DQG LWV URC(

VFOHBRRUV HYRGHROW STOWHEWW JDUFH VAIPIDQ OHERD % ULJLYV
YDQ =XQGHUW ODUWVQIOWRWRFGABR&LHQFLDYV %LRPpGLFDYV
OHGLFLQD 8QLYHWNCE®ECNEQGR pEKLOH

$P\RWURSKLF ODWHUDO \DFHOXHURRFOVHLMH GBH® DIWLLY HDGALIVBI DV H FK
ORVV RI PRWRQHXURQV LQ WKH EUDLQ DQG VSLQDO FRUG :
LQRUJDQLF SRO\SKRVSKDWH SRO\3 D XELTXLWRXV QHJDW|
KXPDQ $/6 DVWURFRWRYQHWWDORQYV +HUH ZH DUH VWXG\LQJ
WKHUDSHXWLF DSSOLFDWLRQV RI 1XGW SRQ\SKRY YOD WG
WKDW GHJUDGHV SRO\3 LQ WKH SUHVHQFH RI =Q :H SURSH
HQJ\PH LQSH OQ@G $/6 DVWURF\WHV UHJXODWHY SRO\3 OHYH(
WHVWHG WKH DFWLYLW\ Rl KXPDQ UHFRPELQDQW 1XGW ZLV
DEVHQFH DQG SUHVHQFH RI =Q DQG RWKHU FDWMRQV $0\
ZHUH DQDO\]HG LQ WKH VSLQDO FRUG RI $/6 WUDQVJHQLF PL
IURP DV\PSWRPDW ISR LVQWD FHX\E R KRZVS RQ G RVSKDWDVH DF\
ZLWK VIQWRKD/ILE SRQ\B DQG 3L 1XGWUWDDIE AL SV
WKH VSLQDO FRUG RI VIPSWRPDWLF PXW62' PLFH ,QWHU
UHGXFHG IURP HDUO\ DV\P SRR EEX @ \G Bl J H D GAIIDLADRHDQ G
SRO\3 Rl VLPLODU VL]H WR WKDW UHSR W@ H\GK HQV W KGIDEOU PR Q
VIPSWRPDWLF PXW62' PLFH FRUUHODWH ZLWK KLJK OHYHO
FRQWLQXH ZH DUH HYDOXDWLQJ ZKHWKHU WKH H[SUHVVLR
SULPDU\ DVWURF\WHV IURP PXW62'ZH @& HF BBOIW LRRIP LRLF IS R
J\PRJUDP DVVD\\G WRRFBB\Q@WHJIXODWLQJ HQ]\PHV SRO\SKRV
NLQDVHV LQ SULPDU\ DVWURF\WHYV

)XQGLQJ ($SORUDGRU %Y= 00 JRQGHF\W
%HFDGRFWRUBGR QDFLREQDO
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B3RO\SKRVSKRU\ODWLRQ Rl 1XFOHROLQ LQ $P\RWURSKLF
,GHQWLILFDWLRQ R D 6XVFHSWLEORADQOG®R6. $PRRMILQ
D DPDURVHSXOYHGD®IPOLURO /HRWRQ %ULIJLWWH YDQ =XQGH!

, QVWLB/KXKWLHQFLDV %LRPpGLFDV ,&% )DFXOWDG GH OHGL
6DQWLDJR &KLOH

$P\RWURSKLF ODWHUDO VFOHURVLV $/6 LV D GHYDVWDWL
IRXQG WKDW $/6 DVWURF\WHYV ZKLFK NIDQLFRIRRQ S KRRRRD
SRO\3 OHYHOV 3RO\3 FDQ IRUP FRYDOHQW ERQGV ZLWK
UHVLGXHV ORFDWHG ZLWKLQ 3$6. GRPDLQV D SURFHVV FDO
LQ \HDVW UHYHDOHG WKDW 33QXRIF¥XRQHR@GE ¥ XEFMH OLP)SDIEF U
$Q DOWHUHG QXFOHROLQ GLVWULEXWLRQ KDV EB3H® GHWHF
RFFXUV LQ $/6 DVWURF\WHV PXW62' DQG VHMMHG WR LG
GRPDLQ V 1XFOHDU H[WRQWWR MR DWW 0 LRX¥ME6RPURPVWURF\WH\
WR 3%*( DQG 1FO ZDV GHWHFWHG , DV WORL®B\OSNEVIZP \D Q Wl BRRWEC
WR LGHQWLI\ VB4HRGRWREQY TROGHWHUPLQH ZKLFK 3$6. GR
DUH VXVFHSWLEOH WR Z33W FEBRPKHG PR G IXVHG WR H*)3 5HF
3$86. GRPDLQV ZHUH LQFXEDWHG ZLWK V\QWHHWEE SRO\3
HOHFWURSRKUYHRMRELAXW\ VKLIW RI 1FO ZDV REVHUYHG SI
H[WUDFWV IURP PXW 63D DNG WRFRIQW ERPYLVNGRE \WIHV : K
LGHQWLILHG WKDW 1FO FRQWDLQVYVWRW HQW ZD o K3 $6H FGRRPHE
SURWHLQV UHYHDOHG WKDW RQO\ RQH 3$6. GRPDLQ GLVS
SUHVHQFH RI V\Q2WKH WWFK G\R D3 L FD ®3HY LG BU6H IDWHGU R FON |
FRPSDUHG WR FRQWAHSIRMWQRRHFYWHYDWQRQV UHYHDOHG I
GRPDLQ WKDW FDQ EH SRO\SKRVSKRU\ODWHG &XUUHQWC
PXWDJHQHVLV WR &G HOWHUPH QKM WHKHWKIHFLILF DRBIB@R DFLG U

)XQGL®1,' ((SORUDGRU %Y= 00 )JRQGHF\W %
$$ 813%$W% $$
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7KH (QGRSODVPLF 5HWLFXOXP PDVWHU JHWEKRKRBW RPR S HR XM
PRWRU LQ WUBQOGRFD VOIRGUYR.OGD P DOIDUR YBURDQIDO FRP
1HZ 3DEOR 6 PERDFHVFBR UDXYBREHUW BDAFRKOLQD 5DPtUH]
EOYDUH)QG\ 6 FKHNP®@KULVWLDQHSOUWORRQRVIRGPH FD \
%LRORJtD OROHFXODU )DFXOWDG GH &LHQFLDV 4XtPLFDV \
6DQWLDJR'HEPOIUMWDPHQWR GH )tVLFD )DFXOWDG GH &LHQF
6DQWLDIJRH&ERUWHPHQW RI OROHFXODU DQG &N OKEK DHGCAIEBRC
 QVWLWXWH 8QLYHUVLW\ Rl ZDOLIRUQLD %N WN MWXKH 8RR
% LRVFLHQFHV +RZDUG +XJKHV OHGLFDO ,QVWLWXWH 8QLYI
“SXWKRUV FRQWULEXWHRE HTXDOO\ WR WKLV

3RWAW DQUDODIMWMIRWHLQ WUDQVORFDWLRQ LQWR WKH HQGRSC
6HF FRPSOH[ DQG WKH DX[LOLDU\ PRWRU SURWHLQ %L3 ,P
PHFKDQLVP RI WKLY PROHFXODU PRWRU KDV QRW EHHQ IXC
FRXG SDVVLYHO\ UHFWLI\ PRYHPHQW RI WKH WUDQVORFDW
PRWLRQ UDWFKHW PRGHO DQG RU DQ DFWLYH PHFKDQLVP
+HUH ZH KDYH GHYHORSHG D QRYHO PHWKRGRODMRHU WR)WW XC
LI SURWHLQV ZLWK NQRZQ XQIROGLQJ IRUFHWHDQDAVHRE YV P
XQIROGLQJ Rl WKH SURWHLQ &RQVWUXFWV ZHUH HQJLQHH
7LWLQ , GRPDLQ WR DOORZ HQWU\ LGWRWHLH P DRWR WRIF/ M
WUDQVORFDWLRQ DVVD\V )ILUWMQ BKLRBOD XSURWEHG FR
WUDQVORFDWHG LQWR PLFURVRPHYV ZLWK DQ HIILFLHQF\ R
FRQVWUXFW ZLWK XQIROGLQJ IRUFHE QRMORFMNI®R Q S 10 VGH YV
WKH &DOPRGXOLQ &DO FKLPHUD SURWHLQ WKDW XQIROGYV
HITLFLHQF\ 7KLV SRRU WUDQVORFDWLRQ HIILFLHQF\ LQ YLW
IRUFHV WR XQIROG WKOIRFUWWHILWWORGQGVWREDWIRQ ,Q DG
PHFKDQLFDO ZRUN DQG RXWSXW SRZHU WXUQHG RXW WR E}
DQG RUGHUV Rl PDJQLWXGSBRYPD SRBEHRINK PR OHFX@ DU P}
UHVSHFWLYHO\ 7KHWHKDWHWYAGW\VRNXIQRWWDFWLYHO\ FRQWU
XQIROG WUDQVORFDWLQJ VXE$W PRW H ¥ XX WY IPARGNVRRMWDL. B Q ¥
SURWHLQ WUDQVORFDWLRQ

)XQGLQJ 7KLV ZRUN ZDV VXSSRUWHG E\ )21'(&<7 :
ILFHWFWRUtD GH ,QYHVWLJDFLYQ \ '"HVDUUROOR 9," RI 8Q
& $ 0 :
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5ROH Rl /IRQG R[/'/ LQ WKH GHY HRSPRHIMY RHYDWAEDQFH LQ F
UHVLVWDQW S URNMWERWH YID\Q FAHOUW FHOD 0RD BDFIY ' XSYULHU D 6
ODUtD 3D] &DVWLOOR &DWDOLQD 5REOHWIQHWRQ}OH] 5RF
&KDYDUVYDMJRQ]DOHIFERUBWRU\ RI OLSRSURWHLQV DQG FD(

'HSDUWPHQW 8QLYHUVLGDG GH &RQFHSFLYQ &RQFHSFLYQ
/2; LPQ LPSRUWDQW UHFHSWRVLWRU RISBBWRNEHR QB R[/'/ |/
R[/'/ DUH SLYRWDO IDFWRUV LQ DWKHURVFOHURVLV SUR
SURJUHVVLRQ RI WKLV SDWKRORN% DX R DIWL2R Q) HIDPIE DWK IHR
R,/ D 67$7 DFWLYDWRU ,Q SURVWDWH FDOQBRIBUD &R3IK XS
FRQFHQWUDWLRQ RI R[/'/ DUH DVVRFLDWHG ZLWK DGYD
J)XUWKHUPRUH /2; R[/'/ LQBKNHYQFK\PDOKHOUDQVLWLRQ
DQJLRIPQVEVROLIHUDWLRQ LQ &D3 (Q]DOXWDPLGH LV DQ
$5 XVHG IRU FIDWIWWDMMVWR GURVWDWH FDQFHU &53& EXW I
GHYHORS UHVLVWDQFH WR WKLV GUXJ 7KH GHR®WHDY® G F\W
67$7 DFWLYDWLRQ WKDW LQGXFHY| QXRHP MW RWH VBIURY URDIP WK
H[SUHVVLRQ RI $5 DQG LWV MSXEDFRIQYJI YIDWDRWXPRUDO VYV
7KHVH PDUNHUV DUH VKDUHG E\ D E [DUDGVHRIRI@HRUH EES &/ D QF
ZKLFK LQKLELWY DQGURJHQ V\QWKHVDQGARPFRHY DD WLKH U
DQGURJHQ GUXJ UHVLVWDQFH KDV QRW \HW EHHQ GHVFL
R[/'/ /2; LQFUHDVHV 526 OHYHR% DLQ)G X FMELKDBNHRARDK H
DFWLYDWLRQ RI 67$7 LQ KXPDQ &53& FHOOV )XUWKHUPR
H[SUHVVLRQQRBIURDMQ UHVLVWDQFH PDWUNDWOG ¥&F K DI\G $5
LOQOWUDWXPRUDO VWHURLGRJHQHNQG $BUNSIWNYWORRX DK X&<
/2; R[/'/ GHFUHDVHV HQ]DOXWDPLGH DQG DELUDWHURQH F
LOQYHVWLIJDWLRQ VXJJHVWV WKDW QHZ IDFWRUV DVVRFLDW
/2: R[/'/ PD\ DOVR SURPRWH LPSRUWDQW VLJQDOLQJ D[HV
LWV UHVLVWDQFH DJDL @G WRIHH QH G IDXYIIYL O\DHE® HRQMWAY W U
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8QUDYHOOLQJ FRSSHU WRJ[LFRWDS KL\IDORKRE EXRYY DHW B XV
IRUDPEXN@PNYLHUD QRUDPBXHQBHIX8BD O KBS DBIW RA R |

%LRFKHPLVWU\ DQG OLFURELRORJ\ 5XWJHUV 8QLYHUVLW\
'HSDUWDPHQWR GH ,QJHQLHUtD SDUD OD 6RVWHQLELOLGDC
30D\D $QFKD 30D\D $QFKD 9DOSDUDtVR &KLOH
$QWLPLFURELDO JO-RANW K®PHWWK BPHUJHQF\ WKDW KDV W
GHPDQG WR GHYHORS QHZ GUXJV OHWDOV DQG PHWDO |
DQWLPLFURELDOV IRU PLOOHQQLD OLNHO\ GXH WR WKHLU
FHOOXODU SURBMKVVYNMW RVIHUWKDW KDV EHHQ XVHG E\ KX
ZHOO DV D PHFKDQLVP XVHG E\ WKH KXPDQ LPPXQH WR DLG
A4XHVWLRQV UHPDLQ DERXW KRZ EDFWHULD DUH WRJ[LILHG
SHUIRUPWHCHRXODW LUHVLVWDQW G564 VOWIREWK FQ RPRBF XV DX U|
D ZRED&GH JOREDO SDWKRJHQ 7R JDLQ D EHWWHU LQVLJIKW
ZH FUHDWHG D VWUDLQ WKDW ODFNV WKH GHVFQHBHG &X L
WKDW &X ,, H[SRVXUH UHVXOWHG LQ DQ LQFUHDVH LQ WKH
VIQWKHVL]H SKRVSKRULERV\O GLSKRVSKDWH 3533 3533
SKRVSKRULERV\OS\URSKR V,QKDW B W.\QIWR H VGIHER B QJ H[S
UHVXOWHG LQ GHFUHDVHG DQG LQFUHDVHG VHQVLWLYLW\ W
ZHUH DEOH WR L QKQ EV\PLEY KMISWHRRPEHDVHG D VXSSUHVVRU V
DOVR FRQGXFWHG WKLV DQDO\WSMOQEBYRAEHBDWKBW R X WL
WROHUBBWRMES RBQFRGH IRU EHWD D ® G DEXHBM B \S\RCERE UD V HR |
UHVSHFWLYHO\ :H GHWHUPLQHG WKDW WKLV LQFUHDVH LQ
LQWUDFHOOXODU SURWXSQUSHYVNRILSL WHWWDRQVL Y KLK/HZRUN |
KRZ &X ,, H[HUWV WR[LFLW\ LQ D SDWKRJHQ RI JOREDO FRC
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5ROH Rl DQWKRF\DQDVH SRO\SKHQRO R[LGDVH DQG SHURJI
GHJUDGDWLRQ LQ FUDLGEHERR HNURPE QRVGHED FWDPHQWR G H
%LRTXtPLFD \ %LRORJtD OROHFXODU )DFXOWDG GH &LHQ
&RQFHSFLYQ &RQFHSFLYQ &KLOH

$QWKRF\DQLQV UHFRJQL]JHG DV YLWDO SODQW SLJPHQWYV C
NQ@®D WR GHJUDGHK BXWHWOW SRRWHVVHV GXH WR YDULRXV |
WHPSHUDWXUH DQG ,QQWRBWHFIWD¥FWIRQWKH SUHFLVH HQ]
PHFKDQLVPV KDYH[EBRQHBQG@WHBYLRXV VWXGLHV KDYH HO
DYKRF\DQDXHRVLGDVH SRO\SKHQRO R[LGDVH DQG SHURJL
ZLWKLQ IUXLWV OLNH JUDSHV +RZHYHU D VXEVWDQWLDO
HQJ\PDWLF PHFKDQLVPV LQ FKDLE EMHLUIH RV DIQ\GH DR K KLIBVN V
JDS E\ K\SRWKHVL]LQJ WKDW DQWKRF\DQLQ GHJUDGDWLRQ |
E\ DQWKRF\DQDVH DQG WKDW WDUJHWHG HQJ\PH LQKLELWR
7R YDOLGDWH WKLV K\SRWKHVLV | IVKHWUHHGY VBB RQL VG 1B OW |
SKDVH VHHNV WR FKDUDFWHUYHV W QI WXREWLQL G RARQ W H Q
GHOYLQJ LQWR WKH LQWULFDWH NLQHWLFV RI GHJUDGDWLR
S+ WHPSHUDWXUH DQG WKH D\GBUWIQKQ ¥ LRW RS W F$ IR QPRROGXXC
RI WKLV UHVHDUFK LV WKH H[SORKDWLHRQVDRGR WKWR P L] DV
PD[LPDO DQWKRF\DQLQ FRQWHQW

7KH ILQGLQJV RIIHU WKH SRWHQWLDO WR SDWHQW DQ LQQR
LQ FAHUQULHY DQG URVHKLSV ZLWK DSSOLFDMFIKRQNUH WKIDE G
IUXLWV )URP D JOREDO SHUVSHFWLYH VXFK DGYDQFHPHQV
D PDMRU H[SRUWHU EXW DOVR DV D OHBBHU DLQG VIRKDDXOWL R
TXDOLWLHV RI IUXLWV DQG IRRGYV

)XQGI@Y)' 17 1,

——
—_—
(@]

| —



*HQWSHFLILF LQWHUDFWLRRG RQ WKH ORI QRMG WKH 3RO\F
5HSUHVVLYH &RPSOH[ LQ KOLAFHKG ORDH) FREDMMAOY )XHQWH
&ULVWR SKH UD RLLHUOLR 1 D KPUHDMTPLNEG R $QAWHRD 0 D WODRIRMLRY
ORQWHFARWULFLR$®OYPDN@HARBULDR $URIGWDRUR DIXLODU#XQD
,QVWLWXWH RI %LRPHGLFDO 6FLHQFHV )DFXORHVRI OHGL
8QLYHUVLGDG $QCGUOIMNFBHHDORS 6DQWLDJR &KLOH

7KH ORGFRQRQJ 51% 0$/$7 LV RQH RI WKH PRVW RYHUH[SUHV
WV\SHV Rl FDQFHU FHOOV 7KLV 51$% FDQ ELQG GLUHFWO\ V
HSLIHQHWHBE\PIRAKUJBQH UHJXODWLRQ $PRQJ LWV SDUWQH
3RO\FRPE 5HSUHVVLYH &RPSOH[ 35& D FULWLFDO HSLJHQ
GXULQJ GHYHORSPHQW DQG GLVHDVH ,Q D PRGHO RI KXPD
JHQRPIHGH MEODOQADPHGVEASPD G/ WK WR GHWHUPLQH WKH JHQF
WKH 0$/$7 51%$ DQG WKH 35& FRPSOH[ UHVSHFWLYHO\ 7KH
WKURXJKRXW WKH JHQRPH 8VLQJ DQWLVHQVH ROLJRQXFO
FKDQJHV LQ B¥SBQRFWRIJHWKHU ZLWK a JHQHV FKDQJLQ.
FRPSOHPHQW WKH VWXGLHV SHUIRUPHG LQ FHOO OLQHV ZH
LQ WLVVXHV REWDLQHG IURP FDQFHU SDWLHQWYV ILQGLQJ
7KXV RXBWWEBHLOGHS/BDGHQW 35& VLWHV PROGWL K6 &/HR
JHQHV LQ JDVWULF FDQFHU $GGLWLRQDOO\ RXU GDWD VKR
XVHG DV D ELRPDUNHU

)XQGLQJ )21'(&<7 ,QLFLDFLYQ 1~IEHR 81%$% ',
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1/3 LV D FHQWUDO LQWHJUDWRU RI WUDQVFULSWLRQ QH
GURXJKW VWUHVV LQ $UDBRUIGRSVRRKRWHRIALDRBLYRD QD
SUDXVRQDWKDQ-&BQADQDUO\ 6KABDPRYPWKD )UPWQLIHRY +HUUHUD
JUDQFLVFD+HAQMHYERULD 0 &RIHQD $ 9REPO0 $OYDUH]

MRVH DOYDUH]gHHXRDOER E®H *HQYPLFD \ %LRLQIRUPIWLFD )
8QLYHUVLGDG 0D\RU &HIMQWIFDBRR® REOIMOHIHWDO )DFXOWDC
GH OD 9LGD 8QLYHUVLGDG $Q GU pi\Q F4_HDO DIRF LEARIYDVOL B BHR, Q&YKL
\ '"HVDUURM®HRQQLXP 6FLHQFH ,QLWLDWLYH 3URJUDP O0OLOOI
%LRORJ\ L%LR 6DQVMAMDIRU &KHDARIWLFY DQG 6\WVWHPV %LRO
8QLYHUVLW\ 1HZ <RUN 86%

30DQWV FRQVWDQWO\ IDFH PXOWLSOH DQG RIWHQ FRQIOLI
UHVSRQVH $OWKRXJK WKH\ DUH FULWLFDO IDFWRUV IRU S
PHFKDQLVPV WKDW DOORZ SODQWV WR LQWHJUDWH DQG U}l
VWLOO QHHG WR EH GL&/EFRWHIQ WGV VB M P @IE D RERY DIPG BB SUR |
ZH IRXQG D KLJK RYHUOH RIODWRAG BHIRK\ KBWE URRN/ @ WYDDOU L F
FRQGLWLRQV VKRZLQJ RSSRVLWH WUDQVFULSWLRQDO SDW
VLIQDOV BBWIZRDMDO\WLY UHYHDOV FRPPRQ WUDQVFULSW!|
GURXJKW JHQH UHVSR@BHY(,TKH 13l D PRUDWBUWRD WKH 1
VLIQDOLQJ SDWKZD\ ZDV LGHQWLILHG DV D FDQGLGDWH 7)
JHQHV 8VLQJ D FRPELQDWRULDO H[SHULPHQW WKDW YDULF
TXDQWLI\ WUDQVFULSWRPHV ZH IRXGI® MW KBWSR GRY\H WRS®
DQG ZDWHU DYDLODELOLW\ LPSDFWV RI 1 UHVSRQVHV LC
DOWHUHG H[BUSIXWDR® LISODQWV UHVSRQG WR 1 DQG GURXJ
VSHFLILF UROH LQ LQWHJUNMWLE .DHDYGIE GBIVRIQBK IVVAVHDA QB R
FDSWXUH GLUHFW 7) 2L Q Q WOLHRIY BN Q RPHGHPRQVWUDWH G
FRQWUROV WKH H[SUHVVLRQ Rl NQRZQ 1 DR QGWRLDQKW 7)
SURWHLQ /%’ DQG 5(63216,B] 72 5(6,&&MIVSHFWLYHO\ Z|
UHJXODWH GRZGHBHRDBM AW UHVSRQVHV 2XU YDOLGDWLRQ
GHSHQGHQW SDWKZD\V DFFRXQW IRU RI WKHQIOBWHUDFW
PXWDQW SODQWYV UHKLE WD QFHEIUEREIEMGABEG E\ WKH 1 DYDLO
VRLO 7DNHQ WRJHWKHU RXU UHVXOWVY UHYHDO WKDW FR
UHVSRQVHV WR WKH FRQIOLFWLQJ 1 DQG GURXJKW VLJQDO\
SODQWYV WLOW WHKHJBY QMRS RVGRZIDW R U JURZWK UHJXODWL]




SHVXUUHFWLRQ RI SUHVWLQ DQFHVWRUV \PRKRNER O LOJKW/LRK QWA |
5DX0O $&MABKUDXO DUD\DIAXARO BU 8 OHUGWHBIVHQ 5XIDIQERMDYV
9LFWRU )&ADVWQRRPISXWDWLRQDO %LRSK\VLFV JURXS )DF’
7THFQRORJLD \ 'LVHXR 8QLYHUVLGDG &BQVSHE DVDWID® &6BQF
9LGD 8QLYHUVLGDG 6DQ 6HEBSWUWQPKEDRDYWWLGHRY I&KQ R H D
&LHQFLDV 8QHY&AKUNIAKDED QWLDJIJR &KLOH

Prestin, a member of the SLC26 family of transporters, functions as amateacrucial

for the generation of electromotility (EM), a fundamental process for the amplification and
tuning of auditory signals. Strikingly, prestonly plays this role in mammals. In non
mammals, it acts as an anion transporter without piezoelectric ac®glies aimed at
explaining the origin of these differences found at least two regions of interest in the
transmembrane domain (TMD). Howeveo date, no structural explanation has been
provided. Furthermore, a region of high variability among members of the SCL26 family has
been overlooked: The IVS on the STAS domain. This disordered region, which is absent
from all SLC26 structures availabkhows unique sequence features of mammalian prestin
that could be related to EM generation. In this study, we combine phylogenetic, resurrection
of ancestral prestin representatives and structural modeling to offer a comparative analysis
of prestin evolutn from a structural point of view and shed light on how its unique sequence
features may play a role in the generation and tuning of EM. Our results suggest that
sequence/structural differences in TMD are related to changes in the interactions between
helices, which may hinder the conformational transition that would lead to the outward open
state. Regarding the IVS, our results suggest that this region may directly interact with
residues that form the entrance of the intracellular cavity of the adjadamitsand thus
modulate the response to voltage or frequency changes.

)XQGLQJ$13$,6XEYHQFLYQ D OD ,QVWDODFLYQ HQ OD $FDG
J)LQODQFLDPLHQWR %DVDO SDUD &HQWURV &LHQWLtILFRV \ 7
) % WR IX@QEBBIFL® \ 9LGD DQsH )XD D&k 7 *UDQW
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6WHDPHU /LNH DQMANWEIWVH 51%$ KDUERU DQ ,Q WHN@®WR5LER
JHUQIGOGHRKIBEDQGURIJ #JPODQRURMP $UULDJIJDGD ,QVWLWXW

LRPpDFFXWOWDG GH OHGLFLQD 8QLYHUVLGDG $QGUpPV %HO

/TSUHWURWUDQVSRVRQV DUH WUDQVSRVDEOH HOHPHQW F
WHUPLQDO UHSHDWV /75V GLUHFWO\ IODQNLQJ DQ LQWHU
UHYHUVHSWLRQVRU WKHLU P51$% DQG LQWHIBDWIRRQW DQ® R
VHTXHQFHYV WKDW UHJXODWH WUDQVFULSWH\R Q ROAUED QVVWBDRW
LQ WKH JH@QRRID XV FELPH® VEMIHRRHHWO HPKHQWARWK '1$

VW UDDQGNVSKKWDWLYH RSHQ UHF®QYH QUXRVHY Q®HEWHO WRR Q
VLIQDOV DQG WUDQVFULSWRPH DQDO\VLY VKRZHG WKH SUF
RI 6/( 7R YHULI\ UHOHUDWH VHQVH DQG DQWLVHQVH P51$
VIQWMMLY DQG T3&5 ZDV SHUIRUPHG 7KLV DVVD\ FRQILUPHG
WKH DQLPDOV 7R DQDO\H ZKHWKHU WKHVH 51$V FDQ IXQFW
FRPPDQGHG E\ WKH XQWUDQV O DMHEH WHILRQIYW BTG5 )RU 6ER V
875 WUDQVODWLRQ FDQ LQLWLDWH FDQFRGLFDQ O\Q IEW MD W
WUDQVODWLRRQ)ZKHQWHYDFWLRQ LV GLVUXSWHG VXJJHVWL
ULERVRPDO HQWU\ VLWH ,5(6 RQ WKH DLQW WX HELFH VW8I B G
UHSRUWHUV ZHUH JHQHUDWHG :KHQ ELFLVWURQLF P51$ ZH|
ZDV GHWHFWHG EXW ZKHQ FHOOV ZHUH WUDQVIHFWHG ZL\
P51$ WKH +875 ,5(6 DFWLYLW\ L\QGHNDB\N B H\EKOBKHR/FAD WHI\GX O
LQ WKH DQWLVHQVH WUDQVFULSWV UHTXLUHV D QXFOHDL
UHFUXLWPHQW RI 51$%$ ELQGLQJ SURWHLQ ,Q WKLV ZRUN Z
51$ ZLWK ,5(6 DFWLYLW\ R) PRIDHOXVYRWUDQVSRVRQ L

)XQGLQJ )21'(&<7 DQG )21'(&<7




6SDWLDODQRBIJFRUUHODWLRQV LQ FRXSOHG .HYGQELVWDI
6LPSVRROIUMGRRPPH $OHMDQGUR SULIDAH XORBULD / &RUGHUR
7LP 5XG-XDQ .H\PHUWQDQ JHOHGHEL FLAE SR, SHY0E FOHQQLXP
6FLHQFH ,QLWLDWLYH 3URJUDP OLOOHQQLXP ,QVWLWXWH
&KLOBVWLWXWH IRWHNAIRFDRI(EDIOQBIOIGLQ) 6FKRROV RI (QJL
DQG %LRORJLFDO 6FLHQFHV 3RQWLILABD BWDPHQWRS GG &\
)&)0 8QLYHUVLGDG GH &KL MW HBDRWIFD SR LYW HRRPSXWLQ.
%LRV\WWHPV &RPPISRKAVOL®] 1HZFDVWOH 8QLYHUVLW\ 1HZFDV
 QVWLWXWH IRU $GYDQFHG VMW WM 6K H & BKOHQV P&KQ\@ DR |
1IDWXUDO 6FLHQFHYV DQG 7THFKQRORJ\ 8QLYHUVLGDG GH $\V

'HYHORSLQJ D FRPORIQDPKHERUMWWRDVWXG\ WKH VFDOLQJ C
UHPDLQV D IXQGDPHQWDO SUREOHP LQ BERRIDRYL]H HQ@NV Q HAMK E
DQG OPQIJH FRUUHODWLRQ DQG DQWLFRUUHODWLRQ SDW\
ZLGHO\ DFURW VGYWHBN IURP EDFWHULDO ILOPV WR HXNI
JHQHULF SULQFLSOHV RI WKLY SKHQRPHQRQ ZH XVH D WKI
IURP VWDWLVWLFDO PHFKDQLFV FRPSXWHU VLPXODWLRQV
VKRZ KR¥ &UWK WZR VWDWHY ZKLFK DUH SRVLWLYHO\ RU Q
DEOH WR H[KLELW BDRWWFHARQWYHRIDUMRIEZDVFDIOL K SEAKDYLRU |
FRUUHODWLRQV UHVSHFWLYHO\ 7KHVH SDOWWBREHW IUHVHP
FRQILIXUDWLRQV Rl WKH ,VLQJ PRGHO QHDU D FULWLFDO V|
FKDQJHV LQ JURZWK UDWH DQG FHOO VKDSH 7KH VFDOLQJ
IHUURPDJQHWLF FRORQLHV LV LQVEOQH GH \DA U HERWN DRWQ ZQ M/IXU
SHUFRODWLRQ WKUHVKROG DW ZKLFK WKH VI\VWBPPRYHV |
SDWFKHV WR RQH ZLWK FOXVWHUV WKDW V&IO8 BRAIHO HQW L L
)66 DQDO\VLV WR[SRIQHDWFULQE PDIOHHXQLYHUVDOLW\ FODV
FRXSOHG GLIIHUHQWLDO HTXDWLRQV ZLWK WKH DLP RI GHII
VHDUFK RI WKHVH XQLYHUVDO H[SRQHQWYV LQ JURZLQJ FROI
UHVXQWVW XMKDW SRVLWLYHO\ FRXSOLQJ JHQHWLF VZLWFK
FULWLFDO SRLQW RI D SKDVH WUDQVLWLRQ LQ ZKLFK IDU U

)XQGLQJ .6 ZDV VXSSRUWHG E\ %HFD GH 'RFWRUDGR 1DFLR
-. DV VXSSRUWHBG-EOHBR,'0LOHQLR )tVLEQLIDWWUYD &AW QY|
OLOHQLR DQG $1,' )RQGHF\W 5HJXODU +0)Q@BYQUXFPSRUV
6FLHQFH ,QLWLHDWLYB 3WDRIGJBP,' )RQGHF\W 5HJX0ODU s
VXSSRUWHG! 95, DQG WKH 3K ' SURJUDP LQ %LRORJLFDO D
S3RQWLILFLD 8QLYHUVLGDG &DWYOLFD GH &KLOH 7KLV UHV
VXSHUFRPSXWLQJ LQIUDVWUXFWXUH RI WKH 1/+3& (&0
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7HPSHUDWXUH YRYWDXP GROEHOBWQFH RI FKDU\EGRWR[LQ E
3RWDVVLXP &KDQQHOV D FDVH RILIOHRYHV DIDGY MY RLW¥FIDO L E U
6DODWRUDFLR 3RE®HGHI1DWDQMRQDUDQMRMMYWXOWR GH
IHXURFLHQFLD 8QLYHUVDGDG® DGWRIDEOSIDOHD VR %ED 8QLYH
7DOFD 7DOFD &KLOH

$V D FODVVLFDO H[NPASEGHQRALWHKH WRENQLVP &KDU\EGRWR]L
IURP WKH MFIRUSUOR @ X L Q TEUHGWUWRWKKH H[WHUQDO SRUH H
JDWHG 6KERNGH@HOV ZLWK H[WUHPH VLPSOLFLW\ &7; ELQG
SUHYHQWILRZ] ZLWKRXW VLJQLILFDQW FRQIRUFKWDQRGDY LPS
DUH PHPEUDQH SURWHLQV VSHFLDOL]HG LQ SDVVLYH SRW
"HQRRRF\WFKDQQHO DFWLYLW\ FDQ EH UHFRUGHG DV DQ HC
PRYLQJ DFURVV WKH PHP HOMNFMW URICGMKDARR WIMFAROLTXH &7
DSSOLFDWLRQ DW QO SURGXFHV D VLIJQLILFDQW DQG FKDU
RI WIKWWUHQW ,QWHUHVWLQJO\ ERWK &7; DVVRFLDWLRQ D
HIWHUQROD.XQH[SHFWHG ZD\ $W URRP WHPSHUDWXUH W]
HIWHUQDOROG KLJKHU WKDQ LQ aLQ RWKH [ @/HWIYNDRILD EDW K
GLVVRFLDWLRQ UDWH LV HQKDQH¥IEDIOQ QJ W& HH [M\| HU\W B Q F.H
ELQGLQJZREEWHMILQYHVWLIDWHGLWRN HWIKH VWD REWULF L
WHPSHUDWXUH RQ WKH &7; ELQGLQJ HTRUOWEHLXE®WH WKH &
HYHQWYV OHDGLQJ WR WKH &7; DVVRFLDWLRQ DQG GLVVRFL]
WHPSHUDWXUH YROWDJH DQG SRWDVVLXPZRHEGOL\WIYLW)\
HIWHU@FGHVVHG WKH EORFNHG FKDRQWDJSRDSS GEFRWGR Q
VLPXODWLRQV VKRZ ZREEOLQJ ZLWK VSRUDGLF SHUPHDWLTF
DJR WKH HOHFWULF ILHOG FDQ IRUFH SRWDVVLXP LRQV ZLW
HQWU\ HOHFWURVWDWLFDOO\ GHVWDELOL]LQJ &7;

FXQGLUDROGHF\W
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Pharmacological Inhibition of the HSC70/LAMP2A Complex for the Development of
Potential Anticancer Drugs. Gonzalo NufieZ¥(gonzalo.nunez@udd.¢lCarlos Lago$
Toméas PereAcle®, Ivan Afard. !Laboratorio de Biologia Celular, Universidad del
Desarrollo.’Escuela de Quimica y Farmacia, Universidad San Seba¥@iamputational
Biology Lab, Fundacién Ciencia & Vida

ChaperonéMediated Autophagy (CMA) is a process in which proteins bearing the KFERQ
motif are tanslocatedhroughthe lysosomalmembranefor subsequentlegradationThe
primary proteins responsibldor this processareHSC70,achaperoneesponsibldéor motif
recognition,and LAMP2A, a transmembrane protein that interacts with HSC70 and forms
the pae to facilitate the internalization of the target protein. It has been reported that CMA
is highly activated in various types of cancer, both in tissues and cell cultures, compared to
their noncancerous counterparts, and furthermore, it provigestecton against hypoxia

and nutrient deprivation. Inhibition of this pathway has also been shown to block the growth
and metastatic properties of tumors in animal models. In this study, we propose the
development of drugs with the ability to inhibit the comlesnation as a potential cancer
treatment. In this investigation, comparative modeling and molecular dynamics were
employed to obtain the most probableonformations of HSC70 and LAMP2A.
Subsequently,a model of the complex was constructedthrough docking inserted

into a lysosomal membrane, and subjected to molecular dynamics simulations to
evaluate its stability. Finally, upon achieving a stable complex, docking was performed on
the interaction region of HSC70 using the MCULE and NCI databases, encorgpassr

3 million compounds.The resulting outcomeswere subsequentlyfiltered basedon
ADME properties,yielding severalmoleculeswith a high probability of inhibition, of
interestfor an analog program, and thus representing a novel therapeutic opfigdhe
compounds that have been tested so3drave shownactivity in viability assayson the
breastadenocarcinomaell line MCF-7 in the micromolarrange. Among the evaluated
compoundsso far, three have demonstratedactivity in viability assayscondicted on

the breastadenocarcinomaell line MCF-7, within the micromolar concentration range.

Fundng: FONDECYTPostdoctoraProject3210596.
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*O\FRV\ODWHG GHOSKLQLGLQV DV D SRWHQWLDO VHQVLW
W U H D W.RHMWR/E\CRIPB CEOVHJIXODWIRJ0*07 DQG &R'5

VLJQD @IDQIWABOWIUHOR GLHJR FDUUL O)®EM¥DEK ERHYDV
&RQVWDQBMIIPHODRVWUR]D @XBEPD/BMIDY &ODRERDDWRULR
%LRORJtD 7XPRUDO ,QVWLWXWR H VOLFROWDLEFDGHN @LH
8QLYHUVLGDG $XVWUDO GH &KL/(DHE RIDIDAERYLR 9L UR O RKtDO 6iF
,OVWLWXWR GH %LRTXtPLFD \ OLFURELRORJtD )DFXOWDG G}
9DOGLYLD 0 L&XAMBIQLXP QQWPXWRWRIR DQG ,PPXQRWK
)DFXOWDG GH &LHQFLDV 8QLYHUVLGDG $XVWUDO GH &KLOH

GlioblastomagGB) area global healthproblem,asit is the mostcommonand aggressive
malignant brain tumor. Temozolomide (TMZ) is the leadind arost effective clinically

used drug to treat GB. However, approximately 55% of GB patientesistanto TMZ.
Themainmechanismef TMZ resistancaremediatedby thedirect response of the methyl
guanine methyl transferase (MGMT) enzyme repair gystiee increase of a population of
highly chemoresistant cells called glioblastoma stem cells (GSCs), and the upregulation of
some ATPRbinding transporters such as MDR1. Downregulation of the BIMGMT and
COX2/MDR1 pathways has been suggested as an excellent strategy to increase the
sensitivity of tumor cells to TMZ. In this regard, glycosylated delphinidins are potential
negative regulators of COX and NF B. Thus, we hypothesize that glyccsdd
delphinidins downregulate NFB/MGMT and COX2/MDR1 signaling, thereby inducing

GB cell sensitization to TMZ. We initially analyzed the effect of glycosylated delphinidins
on NF B/MGMT and COX2/MDR1 signaling in GB cells. Subsequently, we characterize
the regulation of NFB/MGMT and COX2/MDR1 signaling in the presence of
glycosylated delphinidins in GB cells. Next, we evaluated the combined effect of TMZ with
glycosylated delphinidins on GB cell viability and apoptosis. Our results indicate that
glycosylated delphinidins regulate tepressiorof MGMT andMDR1 by downregulating

the NF- B pathwayand COX2 activity,respectivelyFinally, we observedncreased MZ
sensitizationin GB cells when treated with glycosylated delphinidins. We suggest
glycosylated delphinidins as a possible adjuvant to temozolomide chemotherapy, as they
reduce chemoresistance by regulating MDR1 and MGMT.

Funding: Fondecyt Postdoctorado 3220237, Fondecyt 1200885, ANID/IMII, KCNO9
016/ICN 2021045.
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%LRFKHPREDE W H R D QAR DRQRY DWW KQWDPLQ NLQDVH
HPHUJHQFH RI S\ULGR[DO NLQDBYH+®FWHDLWHWLOR @KL
)X HQSWHW@IHF RODV | X HQ W HM FXVRUARIQERHF \REW WHIRQ i Q G H ]
/DER UDMBRULRIRK k% L R ORRIOD! F )}OFXWEW D 8 Q B QDL Y H UG/RL IGLDAEH

6DQWLDJR &KLOH

TheATP-dependentitaminkinasefamily isinvolvedin vitamin B1 andB6 biosynthesidy
phosphorylating different substrates. Within this family, two enzymes caorpethe
phosphorylation of hydroxymethyyrimidine (HMP) to hydroxymethypyrimidine-
phosphat€HMP-P).First,abifunctionalpyridoxalkinaseencodedby apdxK-like-ThiD gene
(ThiD2-PLK/HMPK) that can phosphorylate HMP to HMPand can also phosphorgat
pyridoxal (PL) to pyridoxab-phosphate. Second, a hydroxymetpytimidine-phosphate
kinase encoded by thkiD gene (ThiDHMPPK) that phosphorylates HMB HMP-P and
consecutively phosphorylates HMPto produce hydroxymethylyrimidine-diphosphate
(HMP-PP).Phylogeneti@nalysigndicateghatThiD2-PLK/HMPK enzymeslivergedrom
ThiD-HMPPKSs, suggesting that the HMPkinase activity would have been lost during
evolution while the PLK activity appeared as an evolutionary novelty in the ThiD2
PLK/HMPK group. Inthiswork, we reconstructe@ncestral sequencésm theseenzyme
families, which were expressed in recombinant form, purified and characterized.
Biochemical characterization shows that the last common ancestor ofHMHPK can

only phosphorylaa HMP and HMPP, but an intermediary ancestor between THIRPPK

and ThiD2PLK/HMPK enzymegnamedancC),gain the capabilityof phosphorylatd®L
besideshephosphorylation of HMRnd HMRP. Along the evolutionary pathwathe last
common ancestor of Thi® PLK/HMPK enzymes can phosphorylate PL, HMP, and HMP
P, but there is a remarkably change in substrate specificity, being PL phosphorylation the
enzymatic activity with the highest catalytic efficiency. These results suggest that the
functional optimizaton of PL phosphorylatiowasconcomitantwith the loss of HMP-P
phosphorylationhighlightingthat a functional evolutionary novelty can-exist with the
ancestral function along the evolutionary pathway of an enzyme family.

Funding:Fondecyt1221667.
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3DOPLWLF DFLG GLVUXSWV 3.' %(&1 FRPSOH[ IRUPDWLR
LQKLELWLRQ LQ K\SRWKDORPPEOD QHXDWREWUHW H
FDPLOD JDUFLD Q#&DIWOFKIL@MNM FUOB QIVHFBPDHKB Q(XJHQLD
ORUVHODQHHWILUEO IUHGR &HBROWRHQW RI %LRFKHPLVWU\ D
% LROPIAXOW\ RI &KHPLFDO DQG 3KDUPDFHXWLFDO 6FLHQFH
&KLOBGYDQFHG &HQWHU IRU &KURQLF 'LVHDVHV $&&'L6
3KDUPDFBKWILFMHY S8QLYHUVLW)\ RI ,QR/IVDIHN %W @ VELHD JRY BKWQ
&LHQFLDV 2GRQWROYJLFDV )DFXOWDG G HQXGHRWM.RE RS DL QT
&HQWHU IRU 5HVHDUFK LQ 7HUULWRULDO +HDOWK RI WKH
6FKRRO Rl OHGLFLQH )DFXOW\ RI OHGLFLQH 6DQ )HOLSH &
&KLOHSDUWPHQW RI %DVLF 6FLHQFHV )DFXOW\ Rl OHGLFLQ
6HEDVWLIQ 6DQWLDJR &KLOH

The primary cilium is an evolutionary conservedcrotubulebased organelle that senses
extracellular stimuli that leads to the activation of different signaling pathways to maintain
cellular homeostasis. Recent studies have demonstrated that the primary cilium regulates
autophagy, an intracellular prosethat recycles proteins and organelles. Interestingly, our
group has previously shown that polycys2ir{PKD2), a protein enriched in the primary
cilium, not only is required and sufficient for autophagy induction, but also interacts with
Beclinrl (BECN1) a critical protein of the autophagy core machinery. On the other hand,
palmitic acid (PA) is a saturated fatty acid that accumulates in the hypothalamus of obese
subjects where it also blocks autophagy flux. However, the mechanism by which PA blunts
autgphagy in hypothalamic neurons, is unknown. We hypothesized that PA disrupts the
ciliary complex PKD2BECN1, leading to autophagy flux inhibition in hypothalamic cells.
Through confocal fluorescence microscopy, we analyzed the localization of PKD2 and
BECNL1 at the primary cilium; and by using specific ciliary markers, we found that both
PKD2 and BECNL1 cdocalize in this organelle. In addition,-@cmmunoprecipitation assays
revealed that PKD2 and BECNL1 are forming a protein complex, which is lost following P
treatment. Moreover, PA inhibits autophagy, and this was modulated by PKD2. In
conclusion, our data suggest that PKD2 is forming a complex with BECNL1 in the primary
cilium of hypothalamic neurons, which is modulated by PA to block autophagy. Thus, our
work could be key for the development of new treatments for obesated diseases that
involve hypothalamic neurons.

Funding: FONDECYT 1230195 (VP), 1211329 (AC) and 1200499 (EM); FONDAP
15130011 (VP, AC); ECOBNID EC0S210045 (AC and EM); ANIBecas Dotorado:
21191773 (CK)
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7KK5 SKDUHFHPORUNWLWDUJIJEWBGPRQ@HWKXQOBXUVLRPSURPRWH
LQIHFWORIOQ *DWIDPWLFDP#XRWMWIDZD $OWDDBQ (O +DPUD
'LNFKKD 56XKIBDVK 6bQ 5XVVH®DUWPHQWXRIDEHDQG OROHF)>
OHGLFLQH 8QLYHUVLW\ RI 2WWDHBDQWWMWDQZW RI1 % &R BHOKH
OLFURELRORJ\ DQG ,PPXQRORJ\ 8QLYHUVLW\ RI 2WWDZD 2V

TheEndoplasmi®keticulum(ER)isadynamidntracellularorganellenvolvedin proten and

lipid synthesis, postranslational modifications, and trafficking. ER stressors, such as
protein aggregatesanbe toxic for the cell, thusdifferent pathwayssuchasthe unfolded
proteinresponse and autophagy are necessary to maintain ER hosieedstaphagy is a
conserved degradation pathwagtinvolvestherecyclingof multiple cellularcomponents

in responséo differenttypes ofstressSelective autophagic degradatiortlod ER is termed
ER-phagy, during which portions of the ER are setered, transported, and degraded in
lysosomes. ERphagy controls ER size, activity, and the removal of protein aggregates or
organelle damage, thus restoring ER homeost&ftgohagy can also be stimulated by
pathogen infection, which contributes towahe innate antibacterial response. However,
the link between Efphagy and bacterial infection remain poorly understaududing the
mechanisms pathogens have evolve to evade the effectsidfy. We identified a novel
mechanism of pathogemediated intbition of ER-phagy. Specifically, we found
Salmonella entericgerovar Typhimurium inhibits ElgRhagy by specifically targeting the
ER-phagy receptor FAM134B. We show that tBalmonellaeffector SopFprevents
FAM134B oligomerizationwhich is requiredfor efficient ER-phagy.Wherea£R- phagy
inhibition increases intracellul&@almonellacontent, FAM134B overexpression and-ER
phagyactivationresulted irincreasedbacterial clearance. FurthermdféM134B knockout
mice infected withSalmonellapresentedncrease bacteria levels in the spleen, colon and
feces when comparei infected wild-type controls. Overall, our results provide new
mechanistiénsightinto the interplay between Ephagy and bacterial infection.

Funding: thigprojectis supportedy the Canadiarinstitutesof HealthResearci{CIHR)
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*HQHUDWLRQ DQG FKDUDFWHUL]DWLRQ RI D QRYHO IX0O0\ K
SURWHLQ D WKHUDSHXWLF WDODMWLALQR *“REWWIMHEH\&DQF
PDXULFLR JRQ]DO.DRHR\YHBBAKO UDELROD *RIQ)UEG KNR
&DPSRVRVH 5RGUGDPIIQWK DRXIDODR/ - ODWMDWKLHRVp *DUULGR
1LFRODV ) KOWLOMI Y UM|Q F L V F [ I&ARHUQW K ) DCER DIV 7 HSLRRO L Q D
S5LEHLYBDYLR 6MIXGUD $OWIDRLIDDQRUPHQ3WRDLIMMD GH
 QPXQRORJtD ,QVWLWXWR GH &LHQFLDV %LRPpGLFDV ,&%0
GH &KLOH 6DQMBDURVDSPKHMWR GH 4XtPLFD ,QRUJIQLED \ $C
&LHQFLDV 4XtPLPXWLFIDWPDFLYHUVLGDG GHVEKHDHD GHQWI
,QJHQLHUtD %LRTXtPLFD 3RQWLILFLD 8QLYHUVLGDG &DWyO

*DVWULF FDQFHU *& SUHVHQWYV D VLJQLILFDQW SXEOLF Kt
'"HVSLWHVFRUBH®YV LQ FKHPRWKHUDS\ HIIHFWLYHQHVV UHPI
IRU QHZ WKHUDSHXWLF VWUDWHJILHV ,Q WKLV FRQWH[W
SRWHQWLDO WRQFARORH LPPYHIRLWY LQYROYHPHQW LQ LPF
LOWHUDFWLRQ ZLWK 1.* ' 7KLV VWXG\ IRFXVHV RQ WKH GH)
WDUJHWLQJ 0,&$% ZLWK WKH DLP RI HQKDQFLQJ WKH LPPXQ
OLEUDU\ WHFKQRORJ\ FXD VG O'IDFW B EOM VUQJPRYWQEBF)Y D.
WKHQ WKHE¥FBROWLERG\ ZDV JHQHUDWHG ,WV SSURKXGWLRQ
DQG SXULILHG E\ )3/& 7KH LQWHUDFWLRQ EHWLEZ® QWWFRH D Q
XVLQJ )& WR PHDVXUH ELQGLQJ LQ JD®®NI LFKW XPQRW LERGO \D IL
DQG LWV DELOLW\ WR EORFN WKH LQWHUDFWLRQ EHWZHHQ |
,Q DGGLYLREY¥AGLQJ FDSDFLW\ DQG ELRGLVWULEKMBELRQ ZD
JDPPAOLFH E\,/®6,1$ LPDJLQJ DIWHUWXYPRLEDLWKLD &S WUDQV
% ) FHOOV 7KH UHVXOWYV .GHPR QMWW D /GG HIGK IV HS K-R0 X I
0,&$LQ YDQYGERI[KLELWHG VXSHULRU DIILQLW\ WR WKH VF)Y D.
WR ELQG WR YDULRXV 0,&$% YDULDQWY DQG LWV DFFXPXODW
ZDV DOVR GHPRQWOUDWRIG SQRBRQWLHV WKDW VXSSRUV
GHYHORSPHQW RI D QHZ GUXJ DLPHG DW LPSURYLQJ WKH W
H[SUHVVHV 0,&$

Funding: PROYECTO FONDECYT N°1221031, Anillo Regular de Investigacion en Ciencia
y/o Tecnologia 20R (ACT210068), FONDECYT Postdoctoral N°3230454.
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(IWUDFHOOXODU YHVLFOHV LVRODWH G+ HIRFF R\EDH WHIW X3P\ OF
FRQWDLQ FLUEXDDWUOD MSUQDQGD PRJIEBA]BOH]#JPDLO FRF
ODUFHOR - .BOBGIDR &RUYDOQXP O 9D OBIQEHUBmEDHZ ) *
AXHVWQG /LVHWWH/DERUP@WRULR GH &RPXQLFDFLRQHV &H
(VWXGLRV HQ (MHUFLFLR OHWDEROLVPR \ & QFHU &(0&
OROHFXODU )DH&DRMLM® G#HQOYHUVLGDG GH)RRXOMDGD GWLE
&LHQFLDV 4XtPLFDV \ )DUPDFpXWLFDV 8QLYHUVLGDG GH &¥
HQ (QIHUPHGDGHV &UYQLFDV $&&H 6D UWDEWDRIR G&K I4XHP
)DUPDFROYJLFD \ 7RLYHROWUGEDB GH &KLOH 6DQWRV 'XPR

&KL'GISDUWDPHQWR RQFRPRWMRORIJEXOWDG GH OHGLFL
8QLYHUVLGDG &DWYOLFD G H/ DSEKRDMHW BDIORV GBI R L RWKR BIHR O R
,QVWLWXWR GH ,QWBVWG&RDFRFROVVBRG GH &LHQFLDV GH OD 6
GH &KLOH 6DQWLDJR &KLOH

+HOLFREDFWHW DQRYWUHSPHO\ SUHYDOHQW EDFWHULXP DV
DQG DQ LQFUHDVHG ULVN RI GHYHORBDBK 1D VASNIFERED DIEM K
IRXQG WR FRUUHODWH ZUWYXWWKKF SDMAKHR@RH IRH VH [KUD P HF K [
+SLQGXFHV RU H[DFBIVEDWH\G IH[MWDADHY DUH XQNQRZQ +R?Z
UHOHDVHG IURP WK H+B X B2H 9 \P HFIREUUD@MWHRI WKH EORRGVWUH
GLIIHUHQW WLVVXHV SURPRWLQJ VXFK GLVHDVHV 7KHUH
209V LQ KXPDQ ERG\ IOXLGV ZKLFK PD\ EH GXH WR GLIILFXO
FHGBULYHG ([WUDFHOOXOWDWHIHAH. AVRVDYENG (9V IURP WK}
&KLOHDQ SDWLHQWYV LQIHFWHG RU QRW ZLWK +S 7KH (9V F
VLPLODU VL]HV DQG FRQFHQWUDWLRQV 7KHQ ZH HYDOXD\)
H[RVRPH PDUNSHUW DDWHHG HWHFWHG WHSK UHDAMH QB H(R ITURP W
VHUXP RI URXJKO\ RI W K H+ SEDXWVL DR\ QL @ IFRMIG S DZW WHKQ W \
SUHVHOBXURIDVH LQ (9V IURPSWIQHHFMUDGP FOWLHQWYV VXJIJIH\
OLNHO\ WKHSRHOEW $20dV IRXQG LQ WKH VHUXP RI +S SDWL!
VXFK YHVLFOHV FURVV WKH VWRPDFK HSLWKHOLDO EDUUL!
VI\VWHPLFDOO\ 209V PD\ UHSUH YV H@EWWRH 6 H F WIB®LWIERL N\ & KL
GLVHDWHAH REVHUYDWLRQV RSHQ XS WKH SRNOYBVOYW\ RI
GLDJQRVWLF PHWKRGRORJ\ ZKLFK FRXOG DOORZ LGHQWLI
GHYHORSUQYWMBIXHDOWK SUREOHPV

Funding: POSTDOC FONDECYT 3230227 (M.F.G.); FONDHCT 1211482 (M.K.);
FONDECYT 1231778 (A.C.); FONDECYT 1210644 (A.F.G.Q.); FONDECYT N°1200836
(L.L.); FONDECYT 1171615 (M.V.V.); FONDEQUIP EQM160157, FONDAP 15130011
(AFGQ, AC, MK, LL); UCEN CIP2019015 (MVV, LL)
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([SORULQJ WKH $GDSWDMLRDD W K B WIR QBKAY RIS $WDFDPI
'HVHRPWD 3 ORUHQR YHOODITRUR &D U WDV | X HILY HUR YV

$ OHQHVHV &LOR\DQFRZBHOOD®RI$HO ODQ D#XQW B FF G H
%LRWHFQRORJtD 9HJ&WDXIFL PVFCHWOD THD 8QLYHUVLGDG
6DQWLDJR, Q&KMIOMXWR OLOHQLR &HQWUR GH 5HJXODFLYQ G
(VEXHOD GH 9HWHULQDULD )DFXOWDG GH &LHQFLDV 80Q
(VEXHOD GH $JURQRPtDHQPEXOVWDGRQWPI®FDY 3RQWLILFLI
&DWYOLFD GH 9DOISPDDWRP HRKLRO H5H JUXWLFXOWXUD \ (QF
$JURQRPtD H ,QJHQLHUtD )RUHVWDO 3RQWLILFLD 8QLYHUVI
'HSDUWDPHQWR GH “HQ®WEBRELRMRAIXDD)DFXOWDG GH &LH
BRQWLILFLD 8QLYHUVLGDG &DWyGHIED @GLH @K QQMH X B D6FWH Q &H
,QLWLDWLYBLBDWRUIQEIPXP 1XFOHXV IRU WKH '"HYHORSPHQW R
016$3 6DQWLDORHEOKL G %LRWHFQRORJtD )DFXOWDG GH
OD\RU 6DQWLDJR &KLOH

BWXG\LQJ KRZ SODQWYV WKULYH DQG H[KLELW GLYHUVH WUL
XQGHUVWDQG L @L VINGIDBWIOHV IIFR@ I VWADSDWV L Y HV GHW HQIW HS O D
&UDVVXODFHDQ $FLG OHWDEROLVP &$0 WKULYHV LQ WKF
H[DPLQHG WKUHH VLWHV ZLWK GLIITHUHQW VRLO W\SHV DQC
QRFWXUQDO OHDI DRLGVRMFXPHK QDWLMROF SKIRW RQWQW KFD U E F
QLWURJHQ UDWLR OHDI PDVV SHU DUHD /0$ 7RBG OHDI )
REVHUYHG WUDLW GLIIHUHQFHV ZHUH FRQVLVWHQW ZLWK V
3ULQFLSDO FRPSRQHQW DMWRQYIVHGRY LROYVHKDROW EWW ZHHQ
DQG WKH JHRJUDSKLF GLVWQLEBGWLWQRRY WRPBW K G JLQLUWHR
ZH DQDO\]HG WKH OH®LWUDIDWIKH L HIRRBHMRESBG DQG FRPS
GLIIHUHQWLDOO\5HESWHIVEB® DHQRK OLEUDULHV IURP GLI
WLPHV RI GD\ UHVXOWHG LQ XQLTXH WUDQVFULSWYV DQ
XVHG WR LGHQWLI\ JHQH H[SUHVVLRQ SDWWHUQV DVVRFLE
'"LITHUH QOH. HPSUHVVLRQ DQDO\VLYV KLJKOLJKWHG QRWDEOH
/+< WUDQVFULSWLRIHSBRWRIQWL$PBOLF HQ]\PH DQG 3 &6
HQULFKHG IXQFWLRQV UHYHDOHG PHWDEROLF GLIIHUHQFH"
HQULFKH®FRWWIKWKY VWXG\ VKRAIMKREZKH ORQSRQB/SD
HFRSK\WLRORJLFDOO\ DQG WUDQVFULSWRPLFDOO\ WR GLI
ILQGLQJV SURYLGH YDOXDEOH LQVLJKWVY LQWR WKH SODQ
$WDFDPD 'HVHUW

)XQGLQJ +P1L OOHQQLXP 6FLHQFH:, Q1L WLBWLYH 3URJUDP
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7JUDQVODWLRQ LQLWLDWLRQ RI WKH PLQRU LVRIRUP RI "H5H ¢
H[SUHVVEBWRGRQ IDHEIXR /RERWRERVYLOD#XDQEBDAGHROOR |
JHUQIGOHFDPMG *ORULD $QUMOLMIXGWR GH &LHQFLDV %LRPpGI
OHGLFLQD 8QLYHUVLGDG $QGUpPV %HOOR 6DQWLDJR &KLO}

(QGRJHQRXV SDUYRYLUDO HOHPHQWV (93V DUH JHQRPLF
PDPPDOLDQ JHQRPHV WKW WD®HSDYWRB YIURPODIGAHYWLRQV R
HPEU\RV :H UHFHQWQKWWRIGRAHGGHIXV WKDW (&H ORFXV
'HSHQGR 2GHUXNYHG IURP WKH DQFHVWUDO SDUYRYLUDO |
UHDGLQJ IUDPH 25) LV H[SHBX V%G ZHV W FW® \E 8 RQ/ LDQV \GD \ \
GLIIHUHQW DQWLERGLHV ZH ZHUH DEOH WR GHWHFW D SURW
'H5HS DQG D VPDOOHU SURWHLQ LQ GLIIHUHQW GHJX RUJ
FRGLQJ VHTXHQFH ZHHQHAMHDIOWBRWKH ISDRY GRZQVWUHDP
FRXOG VHUYH DV WUDQVODWLRQ VWDUW VLWHV IRU WKH VF
ZDNVQ YWWDRVFULEHG DQG WUDQVODWH XVLQJ WKH WZR DQ
WKHOKQARKVELQ 'BIGESWKH VPDOOHU SURWHLQ 'H5HSV Z}
WKLV P51%$ WZR GLIIHUHQW SURWHLQV FDQ EH H[SUHVVHG

'HEH® Q®VKH SODVPLG S'H5HS5/XF ZDV JHQHUDWHG FRQWDLC
WR WHK@LOOD OXFLIHUDVH FRGLQJ VHTXHQFH 5/XF :KHQ
SODVPLGY HQFRGLQJ 'HEQRFSX WK IBQE HRRMW YLUXV )0'9 OHDC
ZH REVHUYHG WKDW WKLV P51$% WUDRYQDRWHR® FW L\RHQ & L WU
DQGSHQGVWRS® VWUXFWXUH 7KLV UHWXOW W K BVHYMG WK RV DI
FDQRQLBHSHQPSHQW WUDQVODWLRQ LQLWLDWLRQ PHFKDQL
RI WKH PDLQ $8* LQ S'H5HS5/XF VWLOO VKR ZYJOWXWLWKIDNV H
OHDN\ VFDQQLQJ LV WK PHFKDQLVP RI 'H5HS

)XQGDRID' (&<7 DQG )21'(&<7
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; UDFRU\VWD O CCRY@IDIPKFE F L AWK\ DOO RVWRIHWE I XQFWLRQDO
3). *. (QJ\PHYV IURP OHWKDQRJHQGEVR$SUBKDHMHUUHUD

VLIWR PRUDOHV#¥Q XUFK\. B BXWLD 6DQWDQD 'DQLHOD O0DC
8JDUWH (UZLQ 4XLURJD6D'OAHOLIHOU D Q 8FovgBly GV WU RWR U
*XL[p /DERUDWRULR GH %LRTXtPLFD \ %QROBRVt(8QROHEXIO®

GH &KLOH

In the glycolytic pathway of Archaea, the glucokinase (GK) and phosphofructokittasg
reactions were initially reported as nmgulated. However, our group recently reported and
described the allosteric AMP activation iffumctional PFK/GK enzymes from the order
Methanococcaledn this work, we employed Xay crystallography to solve, at a resolution

R 2 WKH DWRPLF VWUXFWXUH RI WKH ELIXQFWLR
Methanothermococcus termolitotrophic8IttPFK/GK) in complex with AMP at the
allosteric site. Using this higresolution structure, we performed 400 ns ofaatim
molecular dynamicsimulations,assessinghe stability of the interactionsinvolving the

AMP bound to the allosteric site. This allows us tenitify the amino acid residues that
have the highest interaction energy with AMP through MMPBSA and the linear interaction
energy algorithms. Additionally, we evaluated the ligand specificity evolution of the
allosteric site, by a kinetmomparativestudybetweertheMttPFK/GK andthereconstructed
ancestorof the PFK/GK enzymes fronMethanococcalesorder (ancM). We assayed
different monophosphateucleotidessuchasAMP, cyclic-AMP, deoxyAMP,IMP, GMP,
TMP,aswell as adenosine on their ability to act#te GKandPFK activitiesof theextant
andancestral enzyme. The results revealed a high specificity of the allosteric site for AMP,
with the nitrogenous base riragd phosphateplaying crucial rolesasdeterminingfactors

for allostericactivation.

Funding: Fondecyf231263




3RO\SKDUPDFRORJ\ DQG 'UXJ 5HSXUSRVLQJ IRU $WULDO )LE
$SSURPR¥Xp &DUORYV (VWDQLVOD R PHPDXH]XMHR B#HEILIGRAR P
OD]JROD 5HXFLDQR 3JHWRJ . ULSHUVW\ 9RZODDNEBQH $
.RPDGRZWXVDQQH 5LAQY 'HAKME\ *RQJiOH] &BMQWHU IRU
%LRLQIRUPDWLFV B6LPXODWLRQ DQG ORGHOLQQV®&%W®XWS8IQL
RI 3K\WLRORJ\ DQG 3DWKRSK\VLRORKL CREBLEAADWL MM HO B K BMXLR
ODUEXUJ *HWOPDQHQQLXP 1XFOHXV RVYVREQDWKDBQ QMHD YV
0L1,&$%' &KLOH

$WULDO ILEULOODWLRQ $) LV WKH DUUK\WKPLD ZLWK WKH
JURZLQJ WHQGHQF\ WREDW B U L]Q MLIRDWHIGQKIRRRWK &KLOH DQ¢
7KLV FRQGLWLRQ DULVHV IURP WKH DOWHUDWLRQ RI WKH E
WKH GHJHQHUDWLRQ RI FDUGLDF UK\WKP *LYHQ WKH FRP:
GLVHDVH WKRDFROWK 33 DSSURDFK FRXOG RIIHU D SRV
SDUDGLJP IRFXVHV RQ GLVFRYHULQJ D PROHFXOH FDSDEOH
VHOHFWHG PDLQ WDUJHWV Rl WKH VDWB USIBIWK 8 DBRH F WUH3 HC
07'/ ,W LV XQGHUVWRRG WKDW FRUUHFWLQJ WKH FDUGLD
WKH EORFNLVHORIF/WYH SRR WDVVLXP FKIQQHDYO. DV BRIG
VRGLXP FKDQQHO 1DY $Q H[DPSOH RI 07'/V UBWKH OR
OLGRFDLQH EXSLYDFDLQH DO URSLYDFDLQH 7KEQBORFN W
1DY 7KH REMHFWLYH RI WKLV UHVHDUFK ZDV WR LGHQWL
FDUGLDF LRQ FKDQQHOV 7R DFKLHYH W®RMW GHYDHO RS HEL R
OROHFXODU '"\QDPLFV 6LPXODWLRQ IUDPHV RI WKH WKUHH F
FRPSDUH WKH SK\VLFRFKHPLFDO DQG JHRPHWULFDO IHDV
BXEVHTXHQWO\ UHSUHVHQWDWLYH IUDP HYJ DAQICH J% &K LW RH
HIWUDFWHG 7KLV LQIRUPDWLRQ JESESHR Y& L&WKINOF R DWMDH.
SKDUPDFRSKRUH RI WKH /$V 7KURXJK WKLV SURFHVV WZR
WKDW GHPRQVWUDWHG ELQGLQJ MHILQWWYU WRNDQ D AN MAKH H T
UHVLGXHV ZLWKLQ WKHLU UHVSHFWLYH %6V 7KLV LQWH
SRO\SKDUPDFRORJLFDO EHKDYLRU $W D FRQFHQWUDWLRQ
EORFNDJH LQ WKH VDPH RUGHHHRFPDQQHWXG HP BRUR\D\Q W& H
ZDV REVHUYHG LQ RWKHU FDUGLDF FKDQQHOV VXFK DV K(5*
UROH DV D 07'/ )XUWKHUPRWBSDWRYHGLVG DX )'B UHSXUSRVI
FRXOG EH HPSOR\HG LQ WK H IDMBHQN VRX B} WHDIWHWBEY GOXD\
SURPLVFXLW\ GUXJJDEOH ELQGLQJ VLWH /REDQGL@H AW KHW
FRPSDULVRQ SRO\SKDUPDFRORJ\ 'UXJ 5HSXUSRVLQJ

)XQGLQJ )21'(&<7 DQG 7DOFD 5HIJLRQDO%’BRYHUQPH
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ODV¥KRWR BPHORMHDS URWEW XR5Q L J R P H UL QEBW IURKE WXRWL R Q
UHODWLRQVKLS R LPPXQRJOREXOLQ _BUQQDDID SURWE
NDULQD NOQHZ#3RRBVRBKRP. XX KK ULWWLDLQ@VRD®FXRW\
&KHPLFQ®&KKDUPDF I8 K WHEBHYVY HBWRIKNWOHSDUWRIBRMP LYV WU\
8QLYHUVLW\ RI 2[IRUG

Human immunoglobulin binding protein (BiP) self associates into multiple oligomeric
species that magffectits activity, in particularinteractionwith its protein client. Mass
photometryMP) assays can be employed to study the stability oh8Romers in solution
and their tendency to assemble into higbketer oligomers. When performed as a function
of substrate and nucleotides, bindipgrameters such as affinity and dissociation kinetics
can be eluded from mass photometry studiessiies reveal similar Biimer:monomer
ratios in solution in absence of nucleotides, and presed@br ATP-g-S (0.13, 0.21 and
0.11, respectivelyHowever, whe®ATP is added this drops 0.03.Thisindicateghatwhile

ADP doesnot affect the interactionsbetweenBiP subunits,a monomestabilizationeffect
occursuponATP binding. This effect of ATP wasstudiedin detailand it was determined
thatthe dissociation constant (KD) &fTP with BiPis 0.1 M, similar to that determined

by other techniques such as naheology (doil0.1002/pro .343R Nucleotide dependent
oligimerisation of BiPwas also studied via M the presence of small peptidanding
targetsof BiP. Two heptomericpeptidespreviousy shownto bind to BiP in solution
(doi:10.1016/009B674(93)9049D, d0i:10.1038/nsmb.19YQith KD's of ~ 15uM are
added to experiments of all nucleotide conditions (absézie, ATP andATP-g-S). KD's

of nucleotides in the presence and absence ofrsitdsire compared, shedding light on the
relationship between the allosterically linked substrate and nucleotide binding domains of
BiP. Substrate KD's are compared to previous findings, validating MP approaches.
Funding:EMBO scientificexchangegrant988)
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2Q WKH UROH RI ORFDO XQIROGLQO $OXH®I BMNVEMQWRG
DIXHGDSODFHOQWARFQMOLIDO FRBKNMODDHILFLR %iHIR G B DFK

0 *RQ]DOH] /HHUKUR *RQ]DOHJUQHV¥WR $ 5REDQWDPHQWR GH
AXtPLFD %LROYJLFD )DFXOWDG GH )DUPDFLD \ %LRTXtPLF
%XHQRV $LUHV ,GUWH@WMWRD GH 4XtPLFD \ )LVLFRTXtPLFD

1DFLRQDO GH ,QYHVWLJDFLRQHV &LHQWWLRDE R W)W URRV

GH %LRTXtPLFD )DFXOWDG GH &LHQFLDV 4XtPLFDV \ )DUP
6DQWLDJR'HERIUMDPHQWR GH 4XtPLFD %LROYJLFD )DFXOW
IDWXUDOHV 8QLYHUVLGDG GH %XHQRV $LUHV %XHQRV $LU

3$73DVHV FRQVWLWXWH D IDPLO\ RI PHPEUDQH SURWHLQYV
WUDQVSRUW RI VROXWHV DFURVV ELRORJLFDO PHPEUDQHYV
GXULQJ WKHLU UHDFWLRQ F\FOH 7KHVH SURWHL@YXHKDUH [
VXEVWUDWH LV WUDQVSRUWHG $OVR VKDUH F\WRSODVPL
PRGXODWRU GRPDLQ $ RU DFWXDWRU DQG DQ $73 ELQGL(
3$73 ELQGLQJ GRPDLQ FRPSULVHG E\ WKH 1 UQGPWHRWLGH
VXEGRPDLQV $73%' FU\WWWDOORJUDSKLF VWUXFWXUHV UH
UHODWHGORR RGHPRYHPHQWY ZKLFK PD\ EH LQYROYHG LQ FF
WR VXEVWUDWH WUDQVSRUW ,Q RXU ODXBRUD@ARSR UWH Q8IX B
$73DVH IURP WKH K\SHUWKAKPRE KQ R BXMHUPKDHBKWHUL]HG
HIITHFW Rl VXEVWUDWH FRQFHQWUDWLRQ DQG WHPSHUDW.
REVHUYLQJ LW FRXOG EH GHEWHCE HG RN BLIERMEO L V

DV D IXQFWLRQ Rl WHPSHUDWXUH $GGLWLRQDOO\ ZH H[D]
LQWULQVLF IOXRUHVFHQFH REVHUYLQJ D FRQIRUPDWLRQDO
UDQJH ZKHUH WKLV SURWI$L\OL P S OFHD W I GRDMDHADHY GMHIFOW L ¥ HP R
H[SODLQV WKH DFWLYLW\ GHSHQGHQFH RQ VXEVWUDWH FRQ
DQG LQWULQVLF IOXRUHVFHQFH FKDQJHV )XUWKHUPRUH VI
FORVH WUDQVL® ERP® DQWRYYHE VWXGLHG MKHFNRQ@H RI OR|
$73%' DFWLYLW\ DQG IRXQG WKDW ORZ XUHD FRQFHQWUDWL
DQG VKLIW WKH RSWLPDO ZRUNLQJ WHPSHUDWXUH WR ORZHI
WKW LQ WKLV FDVH RSWLPDO ZRUNLQJ WHPSHUDWXUH L
FRQIRUPDWLRQDO FKDQJH

)XQGLQJ 8%$ &21,&(7 DQG )21&\7




$ TXDQWLWDWLYH VWXG\ RI WKH HIIHFW RI ,RQLF VWUHQJ
KDORSKLPHFXMQOJ WVWHWE\NVMYEHB®BWH NLQHWED DESIRDFKI
IDOOHMRWHOOYBIOEBHMRV#XJ BHKIDR BO .DXERN@WRULR GH

%LRTXtPLFD \ %LRORJtD OROHFXODU 'HSDUWDPHQWR GH
8QLYHUVLGD @G IGHBBSIODIWONMHDPHQWR GH 4XtPLFD %LROYJLFD )D
%LRTXtPLFD 8QLYHUVLGDG,GPh YOI RM BLBHVIVHQWLQD

7KH HIIHFW Rl LRQLF VWUHQJWK RQ HQJ\PH FDWDO\VLV KD\
ZLWK WKH PDLIFRRIQYLIKWP HQJ\PHV ZLWK SRVLWLYHO\ FKD!
ZLWK QHJDWLYHO\ FKDUJHG VXEVWUDWHY H J ULERQXFOH
HIITHFW Rl VDOW FRQFHQWUDWLRBQ+ FEQ QWP INQ D MWVRL BAK HR IK D C
DKPHDO RUDDRLNBD|[ YROBDQLEKLFK KDV D QHIJDWLYHO\ FK
DQG D QHJDWLYHO\ FKDU3H® 3V X DVORIQDWHWXOR FPRWVFHR QG V X |
ERWK SRVLWLYH DQG QHJIJIKWMLNEG]PFRLIFWQHNOME' XDMWHOXFRV
8VLQJ VWHDWM NLQHWLF VWXGLHV ZH IRXQG WHKIRW WKH P
* 3 ZLWK D GHFUHDVH RROGSD\W[KPDIWNMNDOW FRQFHQWUDWL
UHOHYDQW FKDQJHV ZHUKLREVEHQYBSS R GROIPHQW ZDV
REVHUYHG IRU W8KHRU JOXFRVH DQ DESSGR[QP B MIBADNVLQ 9
REVHUYHG LQ FRRONUDYRAUWRVEKHRU* B ZDV WKH VXEVWUDW
UHVXOWYV VXJJHVW DQ LRQLF VWUHQRWK* BIIGFMW RR MKKH J
VFUHHQLQJ E\ VDOW FRQFHQWUDWLRQ ZLWK D FRQFRPLW
HQJ\PH DQG WKH VXEVWUDWHW HND\B®IDW RWSKRGIRNHP WY Gi [SWIKW L P H
RQ * 3 DQG JOXFRVH R[LBDWLRHD OLYAIQWL QD WHD HVWLQJO\ Z
REVHUYHG UDWH FRQVWDQW IRU * 3 RILGDWLRQ GLG QRW YI
DSSUR[LPIROKEONRU JOXFRVH R[LGDWLRQ VXJJHVWLQJ D GLY
GLIIHUHQW VWDJHV@®H WKH FDWDO\WLF F\

)XQGLQJ )21'(&<7 SRVWGRFWRUDGR




1HZFRPELQRVWLR S MIBDY D Y VRN LAWABHWV LVWDQW JDVWULF |
FHOOV DQG LPSURYHV WKH VXU%LYPDORUDWRY LQ Pl

EDUEDUD PRUD#XTDUNB BRB\H WU HRE RR Qi O HJ D W GDH/O

&DPSR &DUPHQ *ORWM %XIE KHEDHO 5 L3STKAH/FR B O, WWIHVEX W R

G LHQ®BILRWVP p G DFX\ERDE QSKMIPD O8SGLYHUVLGDG $XWyQRPD Gl
&HQWBRG L FBHYM QD WRFOGWB G L F&QUEFEDP BQRYHUVLGDG GHC
'HVDUUBGVRQEHGWRHIK UR'QVH DS &' L60LOOHQQUNWRWY X W H
,PPXQR®RIPPXQRWK/IDERSDRVRWHIUDWLYH %k RGRU\ & (07
8)52 'HS D UWRPH Q\BIFFDHF HBY'5 2

*DVWULF FDQFHU *& LV DQ LPSRUWDQW FDX\WHKRRVGHDWK Z
XV K@ XK QV K H P R W RIDGDYD\®&E H B Z H YUHHV L WWRD @ ABH G X B.H V
VXUY&¥EDB RDEH DY VR FAIDWHEG Y H O RERMFMOQ &''3HVLMVWVQD Q FH

* & K D@ REM HH® X F L G D W/IHRG\R KK X G \\WABDHMW H WRKLHD i RIIB & BV V

EORFE D& HJKM\O HB YWPDH BDUD WIXWREH5 &''3 FHOOV WXPRULG
WXPRU VSKHURLGV B3O 5003 FHIO PR G8HOVYVWDQW KXPDQ JC
DGHQRFDUFLQR®DHYHLEREWOXEXUINYWGE SZUBR VS Q R WORFR O
FKDUDFWHUL]MEKH PDLQ OLJDQG IRU &&5 ZDV VHOHFWHG
DQDO\VLYV DQG LWV H[SUHVVLR @ &SBH YeH &/ RAD R [ LYAFLLOV\G D VAVHDG V
GHWHUPLQHG E\ XV L Q ORIHIGG DIV DWARIN ID\O X D &/ FFBW R P HW U\
7XPRUIRIWG DAL\R G H U IRDRBIGK HS DRW XY FOFRSK PUBQLP D O

VWX GHWRR QG XRQ HG® PKRAHS URPLVHG2 '%B.OERLFH ODUDYLURF
09& ZDV XVHG DORQH DQG LQ FRPELQDWeRQ@ 'BLWK &''3
FRPELQDWLRQ WHRMMHVUIHE GD SKH Q& W\ FH QQV$*6 HFUHDVLQJ
YLDELOLW\ EXW QRW LQF &H B \FIHIWOMDRBHER ¥ L"\3V KR B H5G

DG R \GHH S H QGIHDPWR R Q3 KEBP\GOH SURJUHVVLRQ D GHFUHDVH
OHYHOV DQG D GHFUHDVH LQ WKH QXPEHU RI WXPRULGV )
RI & '3VUHDWHG PLFH 09& &''3 FRPELDRDBRMWHD AR DOOGFRID XNV K
*& WKHUDS\ DOORZLQJ &''3 GRVHV WR EH UHGXFHG DQG WK)

)XQGLQJ 7KLV ZRUN ZDV VXSSRUWHG E\ 1DWLRQDO )21'(&<’

JRQGDS 1IDWLRQDO )21'() SURMHFWYHD®,8 3
o OLOOHQQLXP ,QVWLWXWH RQ ,PPXQRORJ\ DQG
&1 B DQG ,QWHUQDO SURMHFW ',8%$9
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3DOPLWLF DFLG UHGXFHV PLWRFKRQGULDO ILWQHVV E\ PR
K\SRWKDODPLFLOUXPQUNCF23BKD~QGDQLHO SHQ&KRDNMWDOEQ D

.UHWVFK@PDUWD 3D] +HUGD QEHRKLDUDIODDHQM L Q)Xp GDUY D

BUUD(XJHQLD ORMMHBGR SULRIOWMRWH IRU WKH ,QYHVWLJDW
6FLHQFHV )®EXOW\ RI 2GRQWRORJ\ 8QLYHUVLGDG GH &
 QWHUGLVFLSOLQDU\ &HQWHU IRU 5HVHDUFK LQ 7THUULWRU|
$FRQPOD 6FKRRO RI OHGLFLQH )DFXOW\ Rl OHGLFLQH 6DQ
9IDOSBUBD/Q )HOLSHSEBKWE®HQW Rl %DVLF 6FLHQFHV )DFXO
6FLHQFH 8QLYHUVLGDG 6DQ 6&HEQWWHI G H 6DHPKIHIR H& & HY H:
eTXLSH /DEHOOLVpH 3DU OD /LJXH &RQWUH OH &DQFHU ,C
6RARQQH 8QLYHUVLWpP ,QVWLWXW 8Q LOYHWIVE RUDR RJIHF G HD QUED &
%LRORJ\ 30DWIRUPV 806 $0,&&D *XVWD YHS B RX\P\HQ CRO H
OROHFXODU OHGLFLQH DQG OHGLFDO %LRWHFKQRQ@RJLHV 8¢
, WDOHSDUWPHQW RI %LRFKHPLVWU\ DQG OROHFXODU %LR(
3KDUPDFHXWLFDO 6FLHQFHV 8QLYHUSGYD® FGIG &HILQOMH Us D
&KURQLF 'LVHDVHV $&&'L6 )DEXOW\ RI &KHPLFDO DQG
8QLYHGVGGED &KLOH 6DQWRBREDWXKULOHRI OHWDEROLF 30C
%LRHQHUJHWLFV 3URJUDP RI OROHFXODU DQG &OLQLFDO
6FLHQFHV )DFXOW\ RI OHGLFLQH 8QLYHUVLGDG GH &KLOH

7KH &KLOHDQ SR SWHOMPRMIR @ RWWWEKEHVH PDLQO\ GXH WR \
FRQVXPSWLRQ $PRQJ WKHVH SDOPLWLF DFLG 3% VWDQGV
K\SRWKDODPXV OHDQORE GHRXDREVWHILVIXQFWLRQ OLWRFK
KRPHRVWDW LW ZEHMHID OEWRFFKRQGULDO VKDSH FOHDUDQFH |
DIWHU WUHDWPHQW ZLWK 3% +RZHYHU LV XQNQRZQ LI F
K\SRWKDODPLF QHXURQV H[SRVHG WR 3$ DQHBIDRMIOM IS ULPL
LV UHJXIODWSQRFPMVYV ,Q DGGLWLRQ VW)XGGEISH\Q & B QMW \NKLRZDQ
$03. LV HQULFKHG DW WKH SULPDU\ FLOLXP B6LQFH $03.
XSUHJXODWLRQ RI WKH PLWRFKRQGULDO ILWQHVV ZH VWX
DW SWKIHPDU\ FLCBLR\WKPIOWWPLF DQRUH[LJHQLF QHXURQV WKX
ILWQHVV :H WUHDWHG 1 FHOOV DQ LQ YLWUR PRGHO |
QHXURQV ZLWK —0 3% OLWRFKRQGULDO ILWQHVV ZDV HY
IUDFWLRQDWLRQ PLWRSKDJ\ DQG RYHUYHBRWXRMS B4 RQ FWI
PLWRFKRQGULDO IUDJPHQWDWLRQ DQG GLPWQRWKKWGWH W F
VXJIHVWLQJ WKDW 3$ GHFUHDVHV PLWRFKRQGULB® ILWQHYV
WKH SULPDU\ FLOLXP WR LPSDLU PLWRFKRQGULDO ILWQHV\
HITHFWV RIB3O0)LZH REVHUYHG WKDW 3$ GRZQUHJIJXODWHV $
DQG WKDW DFFXPXODWLRQ RI $03. DW WKH FQORIXP)7PHGLD
SURWHLQ SUHYHQWV WKHRKHRIQHFWLD R Il L3F RN PLWRUH VW
ZKHWKHU FLOLDU\ $03. DFWLYDWRR QUHY PRYRFLDWHG ZLWK

)XQGLQJ )21'(&<7 $& (0 93 )$
$QLOOR $&7 )$851,(&2826 $& DQG 0&0 )21'$3
$& DQG 93 'RIFIWWRUDGR &.
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Altered Expressionof Cardiac Transcription Factors and Differentiation Markers

during Cardiomyocyte Differentiation of iPSCs from Down Syndrome Individuals.
FranciscoSigchoGarridd+?2 (panchosigcho@gmail.com).eslye Venega$? Sebastian
Leiva-Navarreté?3 Vinicius MaracajaCoutinhd?>3# Valentina Parre?4!Advanced
Center of Chronic Diseases (ACCDIS), Facultad de Cisr@iaimicas y Farmacéuticas y
Facultad de Medicina, Universidad de Chile, Santiago, Chilepartamento de Bioquimica

y Biologia Molecular, Facultad de Ciencias Quimicas y Farmacéuticas, Universidad de
Chile, Santiago, ChileCentro de Modelamiento Molelew, Biofisica y Bioinformatica
(CM2B2), Facultad de Ciencias Quimicas y Farmacéuticas, Universidad de Chile, Santiago,
Chile. *Systems Biology Center for the Study of Extremophile Communities from Mining
Tailings (SYSTEMIX), O'Higgins University, Rancaguzahile

Down syndrome(DS) is a geneticconditionthat leadsto variousdisturbancesn cellular
processes, including cardiogenesis, increasing the risk of developing pathologies, such as
congenital heart diseas@HD). Molecularanalysefiaveidentified CHD-relatedgeneson
chromosome21 as well as crucial genes for appropriate cardiogenesis. Moreover,
transcription factors (TFs), signaling pathwagrsdithenon-codingtranscriptoméncRNA)
participatein this complexprocessOf note, during cardiac dérentiation of DSnduced
pluripotent stem cells (iPSCs), cardiac TFs expression were reduced. In our research, we
aimed to identify dysregulated early TFs and ncRNAs duringHE& differentiation into
cardiomyocytes. IPSCs were differentiated to cargimeytes and RIGPCR was used to
evaluate cardiac TFs and long ncRNAs on Days 1, 3),and15. Dysregulated Fswere
found during day 3 (Factor T, MESB andday5 (ISL-1, and MEF2C) corresponding to
mesoderm and progenitor specification of -IPSCs diferentiation, respectivelyin
conjunctionwith a slowly declineof pluripotencymarkersNANOG POUS5F, and SOX3.

Also, cardiac differentiation markerdifH6, GATA4 NKX25, and TNNT2 were
downregulated in D& SCs differentiation compared to disomic iBS®loreover, the
INcRNAs MIAT, LINC00205and LINC00698were upregulated between days 8f DS
iPSCs differentiationsuggestindgheir implication during cardiacmesodernspecification.

In conclusion, the dysregulation in early TFs during cardiac diffexgort of DSIPSCs,
affects crucial stages fadequatecardiogenesisand might be relatedwith the altered
expressiomf IncRNAsinvolved inthis processOurfuturework will focusonexploringthe
relationshipbetweendysregulated’Fs and ncRNA duringhis perturbed process in BS
iPSCs.

Funding: This project is funded by ANID PhD scholarship 21210841 (FS), ANID
FONDECYT 1230195 (VP) and 1211731 (V®), Anillo SISTEMIX ACT210004 (VP,
VM-C), Anillo InflammAIDS ATE220016 (VM-C), STIC/AmSud STIC2020008
(VM-C) and FONDAP 15130011 (VP, VMC); Universidad de Chile grants Enlace
FONDECYT 10230/2020 (VMC) and Apoyo a la Infraestructura para la Investigacion
INFRA-021/01/2019 (VMC).
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3KORURWRQ@DQQLQJ H[WUDFWV IURP &KLOHD Q GKILRAQ VHD:
JO\FRO\VLV DQG UHGXFH WKH PHWDVWDMDD S$SRPAHDWLDC
OVLPRQ#XRMFIOOR 5LYHUD bDELDIEKYUDGERPYQ *XHUUHUR

JHOLSH 23PSXHURODUtD 6DORPRHODVA@RGWMWHLZ ) * 4XHVW
IXWULWLRQ DQG 'LHWHWLF 6FKRRO 8QLYHUVRGD® ¥OQILV 7+
&RPPXQLFDWLRQ /DERUDWRU\ &HQWHU IRU 6WXGLHV RQ
&(0& ,QVWLWXWH Rl %LRPHGLFDO 6FLHQFHV \,&%0 )DFX
&KLOH 6DQWLDJR ,QVWLSKIWDH Rl 1XWULWLRQ DQG )RRG
8QLYHUVLW\ Rl &KLOH 6DQWSDUR/PHQW RKBBHPLFDO DQG
(QJLQHHULQJ )DFXOW\ RI (QJLQHHULQJ 3RQWIMWLPUR 8QLY

&KLOHSDUWDPHQWR GH &LHQFLDV \ 7HFQRORJtD )DL
&LHQFLDV 4XtPLFDV \ )DUPDFpXWLFDV 8QLYHUVLGDG GH
$GYDQFHG &HQWHU IRU &KURQLF 'LVHDVHV $&&'L6 )DFX
&KQH 6DQWLDJR &KLOH

7TKHVH DXWKRUV FRQWULEXWHG HTXDOO\

OHWDVWDVLV LV WKH OHDGLQJ FDXVHLRIDF WXPRW SHEPRWE
LQGXFHV PHWDEROLF VZLWFKLQJ DQG WKHUHE\ HQKDQFHV
%RZQ VHDZHHGY DUH FKDUDFWHUL]HG E\ WKHLU QXWULWLR
SURSHUWLHY 3KORURWDQQLQV DUH SRO\SKHQROV KLJKO\ S
FRPSRXQG ZLWK DQWLR[LGDQW DQG DQWLWXMREPDID Y WRFS H L
VWXG\ WKH HIIHFW RI SKORURWDQQLQV REWDIYQBOGDHHRP
LQF X U WDRWIR X JK XO0/W UDW R SQIS[W U D F &R B G HIEQ G DFMXRUHPOPQ QL R |
JO\FRO\VLV DQG WKH PHWDVWI®U R VS/AR\Y BOOQBER LRV HiR)X
EURZQ VHDZHHG H[W UDEDG/H B QED DRHPXFAVL RQV ZHUH XVHG
PHODQRPD % ) DQG EUHDVW FDQFHSIUFNOOYJ BG\ER % R O LR
HYDOXDWH WKHLU HIIHFW RQ JO\FRO\\RWD @RQ@MNDRQJDC
H[WUDFWV D QRIFXHWEXODQRHPXOVLRQV UHGXFHG JO\FRO\
SUHYHQWLQJ +H[RNLQDVH ,, DFWLYLW\ DQG OLPLWHG WKHU
'LWK WKHVH H[SHULPHQWYV ZH GHHWINRPLD & GX Q/HK[B\® R{WH G R
UDZ PDWHULDO DVORDIHGWBDRORMHEKXAVLRQY SUHVHQW SKI
EH XVHG LQ WKH IXWXUH WR SUHY HQW ®BHWBDE VEHI\DWKYQG W

)JXQGLQJ )21'(&<7 LQLFLDFLYQ GH /A QYHNQHAXDV¥RYQ |
FRODERUDFLYQ ,QWHUQDFLRQDO GH OD 8QLYHUVLGDG )LC
060& $)*4 )21'$3 $)*4
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7DUJHWLQJ JDOOEODGGHU FDQFHU DJJURBPHHQMHNVEY WKUR)
GHJUWGREW]DEHOMWM]GEEO YLGDO#DXAGRWNRER FOHUYQLF
6iQFKH] +LQRMRVD &ODXGLD 4XKBMVEDVXWRDBIHR %ILRITFXILP
OLFURELRORJtD )DFXOWDG GH &LHQFLDV 8QLYHUVLGDG $X

*DOOEODGGHUN&FRYFHRRQJ WKH PRVW SUHYDOHQW PDOLJQE
WUDFW DQG LV DVVRFLDWHG ZLWK KLJK, QQFKB8 HHDAHOD § & PF
WKHUH LV D ODEN Rl FOHDUO\ GHILQHG V\PSWRPV ZKLFK F
SSURDFKXHW LQYHVWLIDWLQJ QRYHO WDUJHWYV FDSDEOH RI
GHYHORSPHQW PDOLJQDQW SURJUHVVLRQ DQG DJJUHVVLY
VXFK VLIQDOLQJ SDWKZD\ OLQNHG WR WK KN HS BXMIXZDEW H U L
ZKLFK VLJQDOV WRNBRHG LUMFEFHSWRUV DQG LV LUUHYHU\
PHWDOORSURWHDVH 1HSULO\WLQ 1(3 7KLV VWXG\ DLPHG
HI[RJHQRXV UHFRPELQDQW 1(3 U1(GHSERRGCE QY RUBK/IVMR MW K H
*0p& FHOOV 7R DFKLHYH WKLV REMHFWLYH ZH HPSOR\HG Wtk
&$9( VXEMHFWLQJ WKHP WR U1(3 WUHDWPHQW 3URWHLQ
WKURXJK ZHVWHUTRB &S0 RWH\VDBHFEWSIZYHO\  (/,6F ZRUQMRSOR\F
HIWUDFHOOXODU (7 OHYHOV ERDOHGGWDOYXZOIO ® Q@S VFIDW |
DVVHVV FHOO PLJUDWLRQ DQG LQYDVLRQ UHVSHFWLYHO\
HYDOXDWHG LQ YLWUR XVLQJ FROR®AUIRW A BW\LRIMWD YV VB\ ¥ | 15-
UHGXFHG H[WUDFHOOXODU (7 OHYHOV DQG GRZQUHJXODW !}
DFWLYDWLRQ DQG DJJUHVVLYH FKDUDFWHULVWLFV )XUWK
PLJUDWLRQ LQYDVLRQ DQG PRGN\ RRW PDHWLFOQV V, Q/ XERI®IK
DSSOLFDWLRQ RI U1(3 WKURXJK (7 GHJUDGDWLRQ GLVUX
SURJUHVVLRQ LQ JDOOEODGGHU FDQFHU FHOOV 7KLV VWX
WKHUDSHXWLF VWUDWHVKHVDDLPHGVDWHRHVVIBWL®HE& YLD W
SDWKZD\ ZLWK UHFRPELQDQW 1(3

)XQGLQJ $1,' )21'(&<7 $1,',0,, ,&1 ,&1
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Potential anti-inflammatory effect of endothelial small extracellular vesicles.Ursula
ZunigaCuevas, Leslye VenegasZzamord, Andrés RamirezReyes, Ximena Callée,
Mayarling Francisca TroncosoValentina Parra Mario Chiong, Sergio Lavandefo
Jaime A. Riquelm¥riquelme@cig.uchile.y3*”Advanced Center for Chronic Diseases
(ACCDIS), Facultadde CienciasQuimicasy Farmacéuticas & Facultad de Medicina,
Universidad de Chile, Santiago, Chile.

EndotheliakellsproducesmallextracellulavesicleqsEVs)thatcontributeto physiological
andpathophysiologicaprocessesWhetherthesesEVswield arti-inflammatoryeffectsor

if this can be exogenously modulated remains unknown. We isolated seVs from Human
umbilical cord vein endothelial cells (HUVEC) treated with or without InterledKir{IL-
10),usingsizeexclusionchromatographyl o determinesizeand concentratioof SEVs,we

used Nanoparticle Tracking Analysis. Expression of SEVs markers was evaluated using
immunofluorescence and ELISA assays. Visualization was achieved using Electronic
Microscopy. The effect of SEVs was tested in tweitro models: 1) HUVECs undergoing
replicative senescence, whereby expression eirflammatory markers Interleuki@ (IL-

6) and p65 was evaluated by (fRCR. The senescent phenotype was assessed by
Galactosidase staining, as well as area and perimetesunee@ent using fluorescence
microscopy. Finally, p16 and p21 were determined by Western blot. 2) Vascular Smooth
MuscleCells (VSCM)ATr5, treatedwith TNF- . (10 ng/mL)wheremigrationwas assessed
through wound healing assay. The results show th&atOlldoes not affect the size,
concentration, morphology, or expression of surface markers of sEVs. Furthernfore, 10
particles/mL of seVs from HUVECs treated with or withoutl1Q had no effect on
senescenemducedexpressiomnf IL-6 or p65.However bothtypesof sEVsreducedVSMC
migration elicited by TNF.. Thus, SEVs derived from endothelial cells treated with or
without IL-10 do not reverse the expression of-pritammatory markers in senescent
HUVECsbutdoreducemigrationof VSMC inducedby TNF- ., thuspitchingthesesEVsas
potential therapeutic ages in cardiovascular inflammatory contexts.

Funding: Fondecyt de Iniciacion 11181000, Jaime Riquelme Meléndez, FONDAP
15130011, Sergio Lavandero Gonzalez, Jaime Riquelme Meléndez.
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,GHQWLILFDWLRQ RIFRQMBLQMEGDERO®XODU UHNXLFO HV |1
ELRSWERWHGLEMREODGWRAMNEHOXKEW\%H H BN L' O
EUHQGD DJXLOD#D GOPOBWOMDNK BER G U DD G R € D)XGLRO D

*LRYDQQD ODYDUGRIQDOGR SRANIUO HADF/WPKOR 0 KO X G LD
4XH]DORMUiV/DERUDWRWLRO R XR U P/ W LGHWLRTXtRLFD
OLFURELRORMMWNDG GH &LHQFLDV 8QLYHUVLGDG $XVWUDC
/DER U DG\HS ULRQPSAISVID VWG WQI DM RRADN RGRWBRORJItD )DFXOW
GH OHGLFLQD 8®VWHWD\OL GHG &KL OH , O\ GWHMR REK UXH t D
$VHQMR$6DQWEREIPMHOOHQQUWR QPPXIQROREPXQRWKHUDS\
,QVWGW X RRXAPAIFFDURELRORJtD )DF QW DISH® M LG Q FAID &KL O
9DOGLYLD &KLOH

%DFNJURRQRBEODVWRPD *% WUHDWPHQW IDLOXUH LV PDL
FDOGMWEREODVWRMMHEOMNPEY 7KLV VXESRSXODWLRQ FRQ
VXEW\SHVY NQRZQ DV WKHMHMOG BKAROBX WDEXEVERSHV *6&
OH Y WDH/ VR FAIDMKRGEDH J U H 8 K HDHRMD B QKIS H Q W LRIL BB ®H\R Q

ELRP D BN BKMO HN.O @BGR S B URIORIW H. Q LPD@YDVLYH VWUDWHJL
GHWHFW ELRPDUNHHWW UDF HSDAWOIFX ODHV LFOHY  (9V  9(V
PDFURPROHFXOHV LQVLGH VXFK DV PLFURS5LYVH®UEWFKHES HE
(9V IURP *6&V DVVRFLDWHG ZLWK WKHUDSHXWLF LLHVLVWDQC
*6 &V X EW VKW XIR ZO WRG HQALEI\ SOHYIHI®Y IURP *% SDWLHQW
SODVPD WR GHWHNFWWK BFMWB KKR&G RORJI\'S OHYHOV LQ (9V IURP *
VXEW\SH FHOO FXOWXUHN &% UHINHI\RPU FAIGOD\ BXOWXUH ZHL
XOWUDFHQWHDIXIRMIHRUWRP WKH SODVPD RI *% SDWLHQWYV
SUHFLSLWDWLRQ ZLWK SRO\HWK\OHQH JO\FRO 7KH REWD
FKDUDFWHUL]DWLRQ RI WKH FXOWXHWXONN ZQE DQG UPRY HR
OHYHOV RI ®ILY) SODVPDWLF (9V DQG LQ SULPDU\ FXOWXUH\
PDUNHUV DVVRFLDMHG XALIMWX A8 &M L U&RKQIFIDDXRWN B QUMY W Q RV
VXJIHVW WKOBWLPLB SRWHQWLDO ELRPBUYVNWMEBPVWR KIG IS QWY P\D*
*0h SDDMWM PDNLQJ LW D JRRG WHFKQLTXH WR GHWHFW WKH
LQYDVLYH PDQQHU

)XQGEH\GRQGHF\W  $1,' ,0,,&1 &1




&KDUDFW RWISE WLBRQVF UL S VBLLRIM U HDEFNS BV @HTE X V

IXFDV $JXDDUKLUUH #D O XP@RRAH®ID® D BEODRAVOH / O mEHIHPQ

-LPpQH]J&ULVWYEDO $TDPOR¥D *RGROHLJR SO-DXDPBOR

3RQPMWDQFLVFR 0 55HO®YHOHUMHERNDWRULR GH *HQpWLFD \
9HJHWDO ,QVWLWXWR @8 L& HUYRIGIDE PEROYWMAEDMR GH %LR(
OROHFXODU \ %LRWHFQRORJtD )DFXOWDG GH &LHQFLDV 8Q
1$& WUDQVFULSWLRQ IDFWRUV DUH D GLYHUVH JHQH IDPLC
ELRILFDO SURFHVVHV ZLWKLQ SODQWYV 7KHVH SURWHLQV S
IXQFWLRQ KDV EHHQ DVVRFLDWHG ZLWK SURFHVVHV OLQNH:
&RQLIHUV DUH DQ LPSRUWDQW JURXS RI J\PQPOWEHDPW WKD
JUHDW HFRQRPLF LPSRUWDQFH LQ WKH IRUHVW LQGXVWU\ 7
DQG VWUHVV UHVSRQWHA SH) WKLY WHQSWLREEIDFWRUV ZRXC
UHVSRQVH DQG JLYHQ WKH OLAUIWREMHFAWRUPBWIR®Y KD YDV
FKDUDFWHWLFH MPEDQVFULSWLRQ IDFWRUV LQ SLQH WKDW
51$VHT OLEUDULHV &RQWLJV ZLWK GLIIHUHQWLDO H[SUHV\
ZHUH LGHQWLILHG $ SK\ORJWGAWHSO FHYDIQARPVGZLWKHQW
SHUIRUPHG VKRZLQJ FODGHV ZLWK 1$& VHTXHQFHV LQYR
GHYHORSPHQW DQG VWUHVVY UHVSRQVH ,Q 3LQXV UDGLDWD
WR VHFRQGDU\ FHEO ZGOY &RIUP®WLRKH 3S1$& VHTXHQFH F
( DQG DVVRFLDWHG ZLWK GURZX&EW DVDSH QIRV\P B G Gl R $V KTt
3S1$& DQG 3U1$& REVHUYLQJ GLITHUHQWLDO H[SUHVVLR(
DQG VWUHVV ROREPHAPXWDRQFDVVD\ VKRZV WKDW 3S1$& LV
7KH UHVXOWV LQGLFDWH WKDW SLQH 1$& JHQHV PD\ EH LQY

7TKDOQWRZ1'(&<7 DQG 0,&,11 3,' 2%,




2SWLPLRMWHHRQF LRIQFE HQ VL BRQBDEO'BG&E\ SLIPHQWYV IURP
DQWDUFWLF DQG SDWDRODEHASAIEWBODDFRQ  #XWGHF FO
ODUWRQ@HIHG. POLQDLVyYVVERPRXIPIDH] 3DXOUDM 0DBEDLNGRQD O
&HUGBDGH :KILR\PHS\VRBSDUWDEHMQ\WRXtPKAROBRRMHFXODU
)DF X GG Q BULIRVOYJLFDV 8QLYHUVLGS 06 UGNHDRI®R R WHRS EE PQ
)DFXOGWB&LHQFLDWXUD QAMDQRJIUSIQEDPNWUVLGDG GH &RQFH:!
'"HS D UW D®H QMW RD F X GOMDLGH Q B t\DMRDOWMD W H P i VBIORDY\H U HG D G
&RQFHSFLYQ

In the search for renewable energies with low cost and environmental impact, pigment
sensitized solar cells (DSSC) have been developed. These, like conventional crystalline
siliconor gallium arsenidesolarcells,transformlight energyinto electricity. DSSCsare de

of aphotoelectrodecapableof capturindight energythroughthepigmentthatis attachedo

a TiO2, which acts as a semiconductor, it also has a Pt calet&rode and an eligolyte

to close the circuit. The most commonly used pigments for cell sensitization are
organometallic complex pigments and ruthenium complexes, all of them with
contamination problems as they are toxic and scarce on earth. As a more ecological strategy,
natural pigments have been used, the most common being flavonoids, anthocyanins and
betacarotene, these can be extracted from flowers, algae, bacteria, among others. These
types of pigments are easily accessible, have a low cost of production andaxtiadtiis

project, pigments were obtained from cultures of 9 bacteria from Patagonia and the Chilean
Antarctic, which were extractedwith methanoland characterizedoy UV-Visible and
fluorescencspectrumTheextractsverecharacterizedy HPLCto seehepigmentcontent.
DSSCGtype photovoltaic cells were assembled with the pigments obtained and their
efficiency was studied. The pigment obtained from the UAB8Gtrain presented a higher
efficiency than all the literature reports for pigments produceatir bacteria.

Funding:VRID MULTIDISCIPLINARIO 2021000331MUL




4. Control parametersfor long-range spatial correlations in coupledand bistable gene
networks. AlejandroAravena-?(adaravena@uc.¢lJim Rudgé, FernarFederict? L ANID

+ Millennium Sciencelnitiative Program,Millennium Institute for Integrative Biology

(iBio), Santiago, Chile? Institute for Biological and Medical Engineering,Schoolsof

EngineeringMedicineand Biological Sciences, Pontificia Universidad CatdlieaCthile.

InterdisciplinaryComputingand ComplexBiosystems Schoolof Computing,Newcastle
University, Newcastle, United Kingdom.

The spontaneous emergence of order from the interaction of individual components is a
phenomenon that pervades physicélernical, and biological systemBEscherichia coli

cells carrying coupled and bistable synthetic gene networks (SGN) are able to self
organize into longange spatial coherent patterns and -txoaial scalings in some
observables that resemble critical sgabf a phase transition. We develop a mathematical
model that describes both the internal dynamiadb@EGNs,andthediffusion of coupling
signalsbetweencells. We derivean expression describing the probability of transcription

for hybrid promotersagulated by transcriptional activators and repressors. This expression
is coupled with the dynamics of essential chemical species of the system and the system of
ODEs is numerically integrated. Afterwards, this system is simulated in-ditaensional

lattice to include spatial diffusion effects, and the results are analyzed with the aim of
identifying control parameters of phase transitions in coupled and bistable SGNs.
Preliminary results indicate that our system is hypersensitive to the concentratien of
external inducers, and that there is a crucial balance between the spatial diffusion and the
membrane permeability dlfieinducers.Thesepreliminary results aid us in the search for
biological control parameters, which could be tuned to induce duobectitical behavior,

at the intersection of ordered or disordered phases. This work sheds light on the study of
scaling laws for gene networks and provides tools for the engineering -afrgaffizing

gene patterns in artificial cell groups.

FF and AA were supportedby ANID =+ Millennium Science Initiative Program *
ICN17A_022 and ANID Fondecyt Regular 1211218.




9DOLGDWLRQ RI KLIJKO\ QHIJDWLYH KHDW FDSDFLWLHV RI L
WKH $GHSHQGHQW VXJDUWKLURXIK MOPIRDGLQJI NDDWWRFV DC
$UDYBOD®HQ]XHOD LJODFLR DUBDHQR YW XXUAXQD H)F@LSH °

2UGHQHYV *DE UWiLHREF BDOQHMR YR URWRG HS D ¥ WWBREWRLLED YWKR. P R
GH %LRTXtPLFD \ % DRIORBIIID ORORPHQWR GH %LRORJtD )DF.
8QLYHUVLGDG GH &KLOH

/LIH KDV HYROYHG WR SURVSHU LQ QLFKHV ZLWK D ZLGH UD
HQJ\PHV IURP GLIIHUHQW RUJDQLVPV KDG WR EHYR®DSWHG E
(Q]\PH DFWLYLW\ W\SLFDOO\ LQFUHDVHV ZLWK WHPSHUDWX
SKHQRPHQRQ RIWHQ DVFULEHG WR GHQDWXUDWLRQ +RZH
0057 SRVLWV WKDW FKDQJHV L Q (8K I IDF \BWLKHY W HR S HUHIDWX E
GHSHQGHQFH RI HQJ\PH UHDFWLRQGHBW®EGHQWS ® DLULD WWH
WKHUPRG\QDPLF DFW I¥DWIBR Q, S DUKDPHBRIUN/ ZH SHUIRUP D ¥
VWXG\ RQ HQJ\PHV EHORHSIDQ GW R WV K H QD VW HIDBIDAW H 8 V L C
NLQHWLFV ZHMRRW DLIXKE WK RI WHPSHUDWXUH DQG ILW \
GDWD $ KLJK@YQHIDPVHL®PW HOHYDWHG WHPSHUDWXRHY ZDV
NPRO
7R YDOLGDWH RXU DSWWRWRRWZW KHR GHEBRQB LQ HQ]\PH DF
GHQDWXUDWLRQ E\ DVVHVVLQJ WKH WKHUPDO VWDELOLW\ I
FLUFXODU GLFKURLVP PHDVXUHPHQWY :H IRXQG WKDW WKI
DVVD\HG W HRBHUDWKXYUHVWRQJ D FRQWULEXWLRQ Rl GHQD)
DFWLYLW\ +RZHYHU WKH XQIROGLQJ NLQHWLF FRQVWDQW\
PDJQLWXGH ORZHU WKDQ WKH FDWDO\WLF FRQVWDQWV LQ
LQGIMSEHQW RI GHQDWXUDWLRQ LQ WKH ZKROH UDQJH RI D
0&* YDOXHV RI WKLV PDJQLWXGH KDYH EHHQ UHSRUWHG Sl
IXUWKHU VWXGLHY WR HOXFLGDWH WKH VLIJQLIWEBRQFH RI W

)XQGLRL'(&<7 1f )21'(&<7 1f
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7 KHQ W D J RQUKDHE H Q RMLRHS WIRUNV H ZIIHUK V 6 0$' VLIQDOLQJ
LQ SRGRFE\QMHMUR DNVDFW FO#JPBDBEOARFGREDDXEDKSHOOL
$QGUBIVOBRGGDODUWLQ /DERW R WRUHDRXDODNG WX RWRXtPLFD
\OLFUREL RIDARRJAGIMDEL HQFLDV 8QLYHUVLGDG $XVWUDO GH &K

Diabetic Nephropathy (DN) is a complication of diabetes whihnifests with
glomerulopathy, progresss proteinuria and extensive renal fibrothat leadsto loss of
renalfunctionandwhich currently remains incurable. The fibrotic process conducted by the
transforminggrowthfactor 7 *-) is mainly responsibldor thelossof kidneyfunction

and endstagerenal diseasethrough the triggering of a pathogenic cascade involving
epigenetic alterations which includes microRNAs and histone modifications. Recently, it
has been shan that the antagonism of adenosine recepter(A2sAR) is able to reduce

fibrosis in diabetic rats, thus our aim was to investigate its possible interference en TGF
activity at thecellularlevel. Humanimmortalized podocytes were exposed to TGF

ng/ml) and the selectiveA>sAR antagonistMRS1754(50 nM). The levels of phospho
SMAD2/3 were determined by western blot. The abundance of SMAD2/3 and H3K9
acetylation (H3K9ac) on fibronectin and collagen type | promoters were evaluated through
chromatin mmunoprecipitation (ChIP) and gPCR. We found that the MRS1754 treatment
reduced SMAD3 phosphorylation following exposureto TGEQ SRGRF\WHV )XUWKHU
the antagonism of AAR also led to a reduction of SMAD2/3 binding and H3K9ac
abundance on TGF W& gene promoters. We conclude that the antifibrotic effects of the
antagonism of AgAR involves interference with the profibrotic TGF60$' VLIQDOLQJ
cascade in podocytes. This study supports the utility-.gAR antagonism as a novel tool

for the treément of DN.

Thiswork wassupportedby FONDECYT (grantN°1211613)from ANID-Chile.
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7. Developmentof prototype multivalent vaccine against Bovine Viral Diarrhea.
Verodnica Avello! (veavello@udec.cl)SantiagoSalazat, Maria FranciscaStarck', Viana
Manriquez, Florence HuguésIgnacio CabezdsRaquel Montesino !Biotechnology and
Biopharmaceuticals Laboratory, School of Biological Sciences. Universidad de
Concepcién, Concepcién, ChiléPathology and Preventive Medicine Department,
School of Veterinary SciencesUniversidad de Concepcién, Chillan, Chile.

Pathologiesausedythebovineviral diarrheavirus (BVDv) generatd&iugeeconomidosses

in thelivestockindustryworldwide.Thepreventiorof bovineviral diarrheas mainlycaried

out through vaccination campaigns together with the implementation of biosecurity
procedures. Conventional vaccines are currently used in BVDv viral spread control.
However, the protection reached is insufficient. In this research, a multivalent evaccin
prototype was developed to protect animals against infections of viral strains circulating in
Chile. For this purpose, the extracellular fragment of the E2 protein corresponding to 5
subgenotypesf BVDv wasexpressedz2 proteinsvereobtainedn mammaiancell cultures
andpurifiedby metation affinity chromatographyl hevaccineprototypewasformulatedoy

an equimolar mixture of each E2 antigen in arieivater emulsion. The immunogenicity
andsafetyof thevaccineprototypewereevaluatedn asheepmodelbeforetheimmunization

assay of cattle. The immune response observed in the animals immunized with the
recombinanvaccinewassimilarto thatobtainedvith thecommercialCattlemastenvaccine.

Also, thecellularimmuneresponseegardingchangsin therelativeexpressiomf IFN- and

IL-12 showed a significant increase at 56 days-postunization. The results suggest that

the vaccine candidate can generate a similar immune response to the commercial vaccine.

Funding:Grant: FONDEFID21110020
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SRAOHVKH 6$// 7UDQVFULSWLR QOHD\FRGRAK LAD OS T WIKGINDLLVB IOR C
LWV ,PSOLFDWLRQ LQ 7XPRU ODOLJQIHIR\ %8 Q& ROGIR BH F WIDOF
GLHJREHQLWH JMXGXHFOF @ DRYWBOUUDW & BEWDHFHD GAURXLUR]
DUDFHOO\ T BRI#AXG ) &DHMHIRS -DFXNMWIRGWIOH] & KDYDU Ut

SR[DQD 3LQFKFH{OQWDG GH &LHQFLDV %LROYJLFDV 8QLYHUV
'"HXWVFKHV .UHEVIRUVFKXQJV]IHQWUXP '.)= +HLGHOEHUJ

&RORUHFWDO FD®FWHWFR®E& OHND®KQJ FDXMB DRV H® FEEHDON R B (
SULPDU\ PRUWDOLW\ DULVHV IURP PHWDVWDVLVY SDUWLFXC
ZKLFK LV ZKHQ LW LV FRPPRQO\ GLDJQRVHG $Q HVVHQWLLE
HSLWRH®QBRO\PDO WUDQVLWLRQ (07 D G\QDPLF SKHQRPH
DFTXLUH PHVHQFK\PDO WUDLWVY 3KHQRW\SLF WUDLWV LQ
LQYDVLRQ KLJKHU SUROLIHUDWLRQ F\WRVNHOHWDO UHRUJ
PROHFXODU OHYHO WUDQVFULSWLRQ IDFWRUV OLQNHG W]
RWKHUV DUH UHVSRQVLEOH IRU WKH H[SUHVVLRQ VWDWX
LQWHJULW\ :LWKLQ WKLV IUDPHZRUN LWRWHLIORSWYBWUYH )
SURJUHVVWKR® DG +HUH ZI& W RN HVQWIROWPHQW RI WKH
WUDQVFULSWLRQ IDFWRU VLJQLILEFDQWO\ GRZQUHJXODWHG
JHQHGRBW HHOO OLQHY DQG RUJDQRLG PR GH@@MW WALRNK DAY
HYDOSKWBRW\SLF WUDLWY SUROLIHUDWLRQ PLJUDWLRQ
DQG PROHFXODU FKDQJHV :H IRXQG WKDW ORYVXRHGS$S//
FKDUDFWHULVWLFV DQG WKH XSUHJXOBWIQRDQ AR | 6FO-XIH EZK \F
=HE DGOGKRMU¥QGLQJV XQGHUVFRUH WKH VLJQLILFDQW |
&5& SURJUHVVLRQ E\ SRVOW L YMDX WHH JXN\DXOCN IHYJYMFRED H Y D O X
6DOO ORVV LPSDFWV &5& SURJUHVVLRQ DQG PHWDVWDVLYV
)X@GLQRL," 3K' 6FKRRODUVKLS)R@GHF\W JRQGHFE\W
JRQGHFE\W +HOPKROW] *HPRU@VRXDUW ] EGW WN G K H *
'HXWVFKHV .UHEVIRUVFKXQJV]HQWUXP '.)=
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([SORGH@D XDWWUDFWLRQG+B $5HFH SEWRRWV VWIDEN. HO D
%UDYRVEUDYR#RD GEDUW DEXDEKDOIDODPIQLHOD 9LOABUEPRERYV
&RUGHWDRLHU )LJIXHIWNRQ 3 PREUBMILER O RRALAHDMBROMWLILFLD
8QLYHURL\G PG KD OBQWLDIJRHE&RUMWHP HQW RO RIQHFELFB®J
%LRSURFHV VRV ( QR IQRFRIDMOSIQ E Y B UYL W PGKKDL 6 BQW LD JR
&KLOH

Cellular communication through membrane proteins is a prevalent strategy emmoyed
diverse celtypes to adapt tocomplexenvironmentsThis studyfocuseson the interplay
betweenP2X4 and 5-HT3A receptors.These receptorsplay crucial roles in various
pathophysiological contexts, including pain and pmstrative nausea and vomiting.
Although the mechasms of their interaction and subsequent cellular repercussions remain
elusive, recent investigations have shed light on the impact of stoichiometry and ligand
binding on the structure ahhibitory crosstalking in P2X4/BIT3A receptorcomplexes.

In thiscontext,we proposéhat theinteractionbetweerP2X4and5-HT3A receptorst the

cell surface leads to a cascade of interconnected intracellular pathways. This phenomenon
is governed by ATP binding to the P2X4 receptor and modulated by serotonin dimding
the 5HT3A receptorTo explorethis hypothesisywe undertookseverakxperimentasteps.

First, we transfected the TSA201 cell line teeo@ress both receptors and validated their
membrane presence using TIRF microscopy. Subsequently, we assessefattteofim
crosstalk between P2X4 andH 3A receptors on intracellular Ca2+ levels. To study the
stoichiometryof the interactionbetweerbothreceptorstheywerepurified andvisualized

by atomic force microscopyOverall, drawing on these experimentafindings, we
formulateda putative signalingetwork usingngenuity Pathway Analysis. This endeavor
contributes to unravelinthe intricate landscape of membrane receptor interactions and
their downstream cellular consequences.

Funding: This work was suppoted by Grant #1211060from the Fondo Nacional de
Desarrollo Cientifico y Tecnologico (FONDECYT) and Grant Anillo ACT210057 from the
Agencia Nacional de Investigacion y Desarrollo (ANID).
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,QKLELWLQJ (&( LQ JDOOEODGWHRQFP QFHNWRERQONQ & PLSC
'DYLG % GMWAQG EURZQ#DOXPQRYV XDFK FO -HW]DEHO 9LGDO

,JQDFLR 1LHFKL ,QVWLWXWR GH %LRTXtPLFD \ OLFURELROR
$XVWUDO GH &KLOH 9DOGLYLD &KLOH

*DOOEFDRGEHU *%& LV WKH PRVW SUHYDOHQW DQG DJJUH
GLVSOD\LQJ KLJK LQFLGHQFH DQG PRUWDOLW)\PUBWRHEMQLF
SHSWLGH SOD\V D FUXFLDO UROH LQ FHOO LQYWOIWQ@RQ DFUF
OLIH RI RQH PLQXWH PDNLQJ LWV HIIHFWV HQWLUHO\ UHOLI
FRQYHUWLQJ HQJ\PH (&( :KLOH WKH (&( (7 D[LV KDV EI
WKHUDSHXWLF WDUJHW LWV VSHFLILF MRPWM LLY®! *R4 &WUKH B D\L
ZDV WR LQYHVWLJIJDWH WKH HIIHFWV RI LQKLELWLQJ (&( ZL
LQ *%& FHOOV 7KH &$9( DQG 12= FHOO OLQHV ZHUH HPSOR
XVLQJ ZHVWHUQ EORW ZKLOH H[WQWEHMGX B U RXJ KO /Y 6O
PLJUDWLRQ DQG LQYDVLRQ ZHUH HY DPRDWHIG ¥V DQ.Y DM Y
UHVSHFWLYHO\ 12= FHOOV H[KLELWHG KLJKHU EDVDO OHYH
OLQHV GLVSOD\HG FRPSDHDEORQ(&(I @HYBADWK ,@KL VXFFF
UHGXFHG H[WUDFHOOXODU (7 OHYHOV DQG FRQVHTXHQW:/(
DFFRPSDQLHG E\ D QHJDWLYH UHJXODWLRHJSRIHPWVRIQ FXI\P
HSLWKHOLDO PDUNHUV @ W& UREWAHJIOV EBY ¥ QQMMWAQR G H
(&( LQKLELWLRQ LQGLFDWLQJ D SRWHQWLDO LQGHSHQGH(
FRQFOXVLRQ 60 HIITHFWLYHO\ GHFUHDVHV WKH ELRDYDL
FHOO PLJUDWLR®WXVHGCGRUNYHRWH FHOO LQYDVLRQ LQ WKL
VKHG OLJKW RQ SRWHQWLDO WKHUDSHXWLF VWUDWHJLHV
JDOOEODGGHU FDQFHU SURJUHVVLRQ

)XQGLQJ )RL!(&<7
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(YDOXDWLRQ CRHFWE&BUPRQG ELRORJLFDO GLIIHUHQFHV E
'LIIXVH JDVW GHU EDIG HR¥DWD OL Q B V- S DIEQHID BIRUWMNN D Q] D
&iUFDPFRRQVWDQ]D FDUFDPR#IDOS RUDU 7QR \&HBNRAFEHIEDH Z L F ]
*RQJiGAHJPDIHY )UDQ] OV SIOPARAINYVODWLRQDO OHGLFLQH
,QVWLWXWR 2QFROYJLFR )XQGDFLYQ $UOWGLE DPSHY BHQRQ RA
6FKRRO 8QLYHUVLGDG 6DQ 6HEDVWLIQ 6DQWLDJR &KLOH

"These authors equally contributed

Gastric caner (GC) is a multifactorial disease, related lelicobacter pylori (H. pylori)
infection, high consumptiof alcohol and salt, smokingased onstructural cellular
componentghere are threenajor GC subtypeswell differentiated (nofcardia/intestinal)

poorly differentiated (cardia/diffuse) and mixed dsmalntestinalcC is predominately
found inelder merand better prognoses thathersubtype. TheDiffuse-subtype has poor
survival andis commonly found in younger women. The mixsdbtyperepresets a very

small group, usually men withighly invasive and metastatiomor. The aim of this work

was to characterize the expression of key biomarkers iANNZI(Intestinal) and KATAII
(Diffuse) cell lines, and its ability to express-8under preinflammatory conditions. The
basal expression of RDL, VISTA, HER2, and Tolike receptors (TLR4 & TLR5) was
evaluated by conventional PCR. NN87 cells qualitatively displayed all mMRNAs compared

to KATO-III, which only expressed HER2 and VISTA. LatBICI-N87 and KATQIII cells

were cultured in presence of conditioned supernatants derived from peripheral blood
mononuclear cells (PBMCs) stimulateath H. pylori. The results showed that only KATO

[l cells responded ansignificantly increased the levels edogenous H8 mRNA with a

peak at 24H (svalue<0.001)In addition, the stimulation with exogenous-8L(20ng/mL)
showed a positive feedback on KATID cells, which upregulated endogenously IL8 after
48H. NCEN8T7 cells were insensitive to any studiesdition. Overall, our resultsonfirmed
significant molecular and biological differences between GC subtypes, suggesting that the
IL-8 response could be associated to the poor outcome in patients with diffuse GC.

)XQGLEL)')21'(&<7 JUDQW 17QG )$/M7
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([SORULQJ WKH 5HJXODWRU\ 5ROH Rl OQF51%V LQ &KRQG!
OHVHQFK\PDO 6WHP &HOO 3KHQBMUSELF DR G&M\DWMDLRHG D
YOFDVWDQH G D # PALAD/GI®HOWH FBIRERO HVD K G BKEL3WRIP LQ
%LRPHGLFLQH )DFXOW\ RI OHGLFLQH 8QLYHWFX®W 8H OR
OHGLFLQH B8QLYHUVLGDG GH ORVORQBFYXOD&D QM IRIDIRI\ &
%LRLQIRUPDWLFV /DE 3URJUDP LQ OROHFXODU %LRORJ)\
%LRIGLFDO 5HVHDUFK DQG ,QQRYDWLRQ &,,% 8QLYHUVLG
,03$&7 &HQWHU Rl ,QWHUYHQWLRQDO OHGLFLQH IRU 3UHFL
6DQWLDJR &KLOH

/IRQJ FRGLQJ 5138V OQF51%$V KDYH UHFHQ@W®RHFHLUYI ® WDL\R
FHOOXODU SURFHVVHV ZLWK SDUWLFQGODW RWEIW HY O QFFHHF K\CF
JRYHUQLQJ FDUWLODJH GHYHORSPHQW DQG PDLQWHQDQF
FRPSUHKHQVLRQ RILEBKRGHIFKIRDBVEAWHP &HOLRAW OGKNVL UD Q
GLIIHUHQWLDWLRQ WRZDUG VSHF{UF PHURQREGRFRW\H LYK IR
LGHQWLI\LQJ SRWHQWLDO OQF51$%$ FDQGLGDWHY WKURXJK W
SXEOLFO\ DYDLODEOH GDWDVHW REWDL @QG IRIRPUR F KR QG U
%006&YV 6 XEVHTXHQWO\ ZH YDOLGDWH WKH H[SUHVVLRQ
FKRQGURJHQHVLYV LQ XPELOLFDO FRUG 8&XW06I&\D ®LANG VFKHF
LQGLFDWH WKDW NHURSAKEVLQOMKRMGURIJHQHVLY AMAMURVYV GL
6SHFLILFDOO\ '$1&5 2',5 D QX i 1H[SHSWHIEY WR Q FSIRWW H U Q V
GLIIHUHQW W\SHVFRRQ&URGKXKQHQPUY )XUWKHUPRUH ZH KDY
VHW RI OQF51$V DVVRFLDWHG ZQWNH DS K88 R ZFH KLIEKHRA D U
WHUPEQF51$V 1RWDEO\ WIOHFAFSHW\KDMWRQRMR) EHHQ LGHQ\
ILEURFDUWLODJH, @ FOQ\WRKBUERNZIDRE\R € ¥ O ® Q A SVPEOB\WVH U W D

VLIJQLILFDQW LQIOXHQFH RQ FKRQG WRJEHA H\DLYL B R G DSRNVG HW
WKH GLIITHUHQWLDWLRQ SURFHVV WRZDUGV VSHFLILF FKRQ
PRGXODWLRQ RI OQ¥BY SWVHK[IS (SHRVWVKLIR@ALHD @&/ KR HIITLFDF\ Rl 06 &
E\ UHJXODWS QBEWMHHUH QW VDWER® FRQWULEXWHV WR RXU X
PROHFXODU PRIFRDREBYP¥HUO\LQJ FKRQGURJHQHVLV DQG R
DYHQXH IRU UHILQLQJ UHJHQHUDWLYH/M® DWW 8 J& HVRIUGE MUKV

)XQGLQJ 9& LV VXSSRMWGEHICUHRFI$SWNQ' GH &DSLWDO +XPD(
1DFLRQDO SUR\HFWR &HQWUR %DVDO $1,' ,03%$&7 )%
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8QUDYHOLQJ WKH ,QWHUDFWLRD $ @WPIRUDFH RWRB UV DR 6W
WRZDUGV 8QGHUVWDQGLQJ<XDKI RUDROD\KEUR ¥ K DVQODKF FO
1LFROH OKMIAOROIpOLFD )LHQWRQ 3 JIRXWHWIDG GH &LHQF
%LROYJLFDV 3RQWLILFLGHS®KYHISD/UWWE D BHEDMR GIHFBXtPLFD 2
(VFXHOD GHBRXPOLWDG G 6 WXWUPIDPD 3RQWLILFLD 8QEMHUVLGD!
&KLOH

'LUHFW SK\VLFDO LQWHUDFWLRQ EHWRRIISQUBEERHBQHRWM KDV
UHSRUWHG &HOOV H[SUHV VYW I FEXRMDKVKEF HISWUKR B B R DRK/Q \F R
$73 DQOGGUR[\WWSWEBPR@WRQLQ JHQHUDWH LQKLELWRU\

FURMKLELWLRQ EHWZHHQ WKH UHVSRQVHV RI HDFK FKDQQ
WKDW ERWHKURKBX& Rl 3 ; UHFHSWRU DQG WKMWHNHMFRQG LQ(
UHFHSWRUW BO MROHAFLQ WKLV SURFHVV KRZHYHU WKH H[C
SURWHLQV UHPDLQV HOXVLYH 7KH H[SHULPHQWDO FKDUDF)
LQWHUDFWLRQV LV DFRRXDXPQLIPQILQOG WH[BHQVLYH HQGH
FRPSXWDWLRSURDFKHYV VXFK DV PROHFXODU G\QDPLFV 0

YDOXDEOH WRROV RIIHULQJ FRPSOHPHQWDU\ VROXWLRQV
VWXG\ ZH HPSOR\HG KRPRORJ\ PRGHOLQJ WR JHQHUDWH W
UMBSWRU 3 ; DJOWWSKHS$ UHFRHSWRIOQFOXGLQJ WKHLU UHVS
WHUPLQXVARPE®EWIVQJ WKHVH PRGHOV ZH PDGH SUHGLFWLR
LQWHUDFWLRQ EHWZHHQ WKHVH WZR UHFHSWRUV 6XEVHT
VLPXODWLRQV WR DVVHVV WKH VWDELOLW\ VSHFLILFLW\ D
‘H DQWLFLSDWH WKDW WKH UHVXOWYV IURP WKHVH VLPXODW
IXWXUH H[SHULPHQWDO UHVHDUFK BEG RQHKBX®HB URKXH FKDRX
XQGHUO\LQJ LQKLELWRU\ FURVVWDON EHWZHHQ LRQRWURS

)XQGHG E\ )JRQGHF\W DQG $QLOOR $&7 JUDQWYV
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14. NUAK1 promotes cancer cell survival through Akt signaling activation. Viviana
Coliboro* (vcoliboro@udec.g] Mario Palma*, Luis-Espinoza, AlejandroFarias, Josél.
GutiérreZ Roxana Pincheifa Ariel Castrd.!'Laboratoriode Transduccionde Sefalesy
Cancer. 2Laboratorio de Regulacion Transcripcional. Departamentode Biogquimica y
Biologia MolecularFacultad Cs. Biolégicas. Universidad de Concepcion, Chile.

*These authors equally contribute to this work

NUAK1 is a serine/threoninekinase member of the $0 3. .-family, whose high
expression is associated with poor prognosis in several cancers. However, NUAK1
regulation and functions in cancer remain poorly characterized. We previously identified
that NUAK1 interactswith Akt and directlyphosphorylatest at Ser473. Becausdhe
hyperactivatioror deregulation of the phosphatidylinositol 3 kinase (PI3K)/Akt pathway

is associated with tumor initiation and progression, we investigated whether NUAK1
regulates the Akt signaling. Using pharmacological inhibiteord shRNAdependent
silencing, we demonstratedatNUAK1 activateshe EGFR andinsulin-dependenfkt
regulationof WKH SKRVSKRU\ODWLRQ RI LWV GRZQVWUHDP VXEVYV
not TSC2. We performed cell fractionation, immunofluorescence, and gPCR studies to
investigate further the role of NUAK1 in the Akt/FOXO1/3a axis. The
NUAKZ1/Akt/FOXO1/3a axis reduced2dCIP1 and p27KIP1 expression but induced
FoxM1 expression. Additionally, using 2D ar®D cultures,we found that NUAK1
promotescancercell survivalin an EGFdependent manner, and its inhibition potentiates
the effect of Mk2206, an Akt inhibitor. Thuspur studies demonstrate that NUAK1
regulates canceaassociated Akt signaling via direct phosphorylation and indicate that
targeting NUAK1, either alone or combined with Akt inhibitors, may be effective in
cancers with hyperactivated Akt signaling.

Funding ANID/Fondecyt1191172and1201215.
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OHWDERORPLFV HLSORIDMWERRVAL Y RE WKH 9(*) 6LJQDOLQJ <
HQGRWKHQORDO SFRO@FRRGHUI#JPYQAIGFBRIRUTXH] ODWtDV 0 XX
*UDFLHOD %UDYR D;DYHOWVR)QJXHEMXOWHURI %LRORJLFDO 6|
SRQWLILFLD 8QLYHUVLGDG &DWYyOLFD GH &KLOH 6DQWLDJR

7KLV ZRUN IRFXVHV RQ WKH FKDUDFWHUL]DWLRQ RI WKH P
PDVV VSHFWURPHWU\ DQG WK HDWOA\EY M TIXH QMK H- K R XWWHD W LARI(
VLIQDOLQJ SDWKZD\ XVLQJ WKH ,QJHQXLW\ 3DWKZD\ $QDO\
H[SORUH WKH SUHGLFWLYH HIIHFWV RI GLIIHUHQW 1RQVWH!
WKH UHVXOWLQJ QHWZRUND O\MLWWR | DHRI6\R VKRI@OR B OF FIN® O V
WKURXJK PDVV VSHFWURPHWU\ 7KHQ DQ LGHQWLILHU ZDV
RUGHU WR EH XSORDGHG WR ,3$ DV DQ RUJDQL]HG GDWDVHW
H[SDQGHG ZLWK W KRIORPQ R DETH/GDPRBNIIE WKK { SIORRIGIV L Q
RUGHU WR REWDLQ DQ H[SDQGHG QHWZRUN WKDW LQFOXG
PHWDEROLWHY DQG WKH PROHFXOHV IHDWXUHG RQ WKH
LQWHUDFWLRQV EHW BMHDE RO X8 OCRDG PROHFXOHYV LQ WK
LQVLIJWWWIXQODWLRQ RI LPSRUWDQW ELRORJLFDO IXQFWLRQ)
WKROHFXOH $FWIWRRO ZHHGWKGRHWG WKH SUHGLFWLYH HIIHE
WKH H[SDHMBHRBUN 7KLV VLPXODWLRQ SHUPLWV XV WR H[SO|
HIITHFW RQ FRPSRQHQWY RI WKH QHWZRUN DQG SOD\ D UR
SDWKZD\ ZKLFK PD\ RIIHU UHOHYDQW LQIRUPDWLRQ IRU W
FRRDOXVLRQ WKLV LQYHVWLIJDWLRQ FRPELQHV DQ H[SHULP
VWXG\ WKH PHWDERORPLF UHVSRQVH RI HQGRWKHOLDO FHO
16%$,'V SURYLGLQJ YDOXDEOH LQIRUPDWLRQ RQ WKH UH
PMWDEROLWHY DQG ELRORJLFDO IXQFWLRQV

)XQGLQJ $1,//2 $&7 )21 (&<7
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BWUXFWXUDO DQG SK\VWLFRFKHPLFDO VWXGLHV Rl UHFRPE
SURWHMURBWRFRFFXRDOXRQLMBRDW HD  #0OGHFLOQDQR
JLIXHURBDHO 9iVTRW) 0DD\WRGIGBIMERUDWRULR GH %LRItVLFD 0
'HSDUWDPHQWR GH %LRTXtPLFD \ %LRORJtD OROHFXODU )DI
8QLYHUVLGDG GIBHAFQF B SFH YQLRWHFQRORJGDS P EHISDYWD® H Q'
, QVWLWXWR GH 6DOXG 3~EOLFD GH &KLOH
6WUHSWRFRFFX\WQBRJEDOmEW e WK HS WRFRERX\E % *%6 LV D *U
SRVLWLYH EDFWHULXP WKH SULQFLSDO HWLRORJLF DJHQW
*%6 FRORQL]HMN MXWHYDMWDO DQG JHQLWRXULQDU\ WUDFW
FRORQL]DWLRQ GXULQJ PDWHAKH WQ IIHF WLRDQIHWKI *%6 LV L
RI GHDWKV LQ PLQRUV DQG IHWDO GHDWKV LQ WK
SURWHLQLV6D KLJKO\ FRQVHUYHG SURWHLQ LQ PRVW VHUR!
LQWUDQDVDO DQG RUDO LPPXQL]DWLRQ ZLWK UHFRPELQ
RSVRQRSKDJRF\WLF DQWLERGLHV %HVLGHV U6,3 VWLPXC
UHVSRQVHU +WXHYWH LV QR H[SHULPHQWDO VWUXFWXUDO L
SURMHFW ZH SUHVHQW SK\WLFRFKHPLFDO DQG VWUXFWXUD
YDULDQW $99B 7KHVH SURWHLQV ZH URHRIBEGN BXQ HIG H G RIFQ
,0$& FOXPQ &LUFXODU GLFKURLVP &' DQG WKHUPLF GHQD

WKH VSHFWURSRODULPHWHU -DVFR 'LPHUL]DWLRQ VWX
ILIJKW 6FDWWHULQJ '/6 $FFRUGLQJ WR WKHVH VWXGLHV $9

KHOL]J VWUDQG WXUQV DQG XQIROGHG VWUXFW X
D 7P RI f& DQG SUHVHQWYV KHOL[ VWUDQG W XU

D PRQRPHU 7KH VHFRQGDU\ VWUXFWXUHMQRE WDUKB MK HUR® H
HVWDEOLVKHG IURP MRIOHG DPYROGLHDD ECKHH B SKIDIHUHQFHY DOOF
$99B DQG $99B KDV GLIIHUHQW VWUXFWXUHG DUHDV DQG D

)XQGLQJ )RQGH/J ,'H$
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17. Studyingthe mechanicalunfolding and refolding mechanismof Top7 at the single
molecule level at different temperaturesCamilaGrazieleCorréd? (cami.grazi@usp.by)
JavieraMartinez Bilbao'®, Are Mjaavatter, Christian A.M. Wilson!. Laboratory of
Biochemistryand Mechanobiologyof Individual Molecules,Department of Biochemistry
andMolecularBiology, Faculty ofChemical Sciences aitharmacy, Universidad de Chile,
Santiago, Chile?Ph.D. Program in Biophysics and Computational Biology, Faculty of
Sciences, Uniersidad de ValparaistPh.D. Program in Biochemistry, Faculty of Chemical
Sciences and Pharmacy, Universidad de CHilmiversity of SouthEasternNorway,
PorsgrunnNorway.

Top7 is a globular protein of 92 aminoacids. The tridimensional structureasigmdd with
precision at the atomic level with computational desfgmthis protein does not carry the
weight of evolutionary history, due to its artificial constructitrgan be used as a model

for proteinsof similar size Although biochemistryknowledgeis significantin protein

folding, few studies investigate the folding mechanics of proteins at the single molecule
level at different temperatures. Those studies can provide the complete thermodynamics
characterization of protein. Therefore, thisdstaims to investigate with optical tweezers
(OT) the folding and refolding mechanics of Top7 with temperature variation, to elucidate
the energetic profile ofhis protein. We can obtain the kinetic unfolding and refolding

constants (kand k), the freeHQHUJ\ GLIIHUHQFH RI XQIROGLQJ DQG IRU "
D Q GAfthe distance to the transition staté (dD QG WKH VSHFLILF KHDW @0&S
the experiment doing a force ramp at different speeds (10 nm/s, 100 nm/s, and 1000 nm/s),

and tempratures (3°, 10°, 16° and 25°C). Preliminary results show that the Top7 at 3°, 10°,

and 16° performs unfolding at low and high forces, this could be because this protein
explores different conformations or structuaélew temperaturdn roomtemperatue (25°)

experimentsthe proteinexploitsonly the high force conformation. In future experiments,

we want to verify whether its secondary structchangesat different temperaturesnd
obtainthestability curvesfor eachtemperature by circular dichramsto compare with OT.

Thiswork wassupportedy grantof the Vicerrectoriade Investigacion yDesarrollo(VID)
of Universidad de Chile ENL 10/22.
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18. Identification of critical residuesfor the HMP -phosphatekinase activity in the
vitamin ki nase family.CortésRubilarlsaac {saac.cortes@ug.uchile.¢liFuentesUgarte
Nicolas, PérezMyriam, HerreraSixto, Vallejos Baccelliere Gabriel, Guixé Victoria,
CastroFernandez Victor. Laboratorae Bioquimicay Biologia Molecular, Facultadde
Ciencias, Universidadde Chile, Santiago, Chile.

Thiamine biosynthesis in bacteria requires the formation of hydroxymethyl pyrimidine
diphosphate (HMHPP), through two phosphorylation steps on hydroxymethyl pirimidine
(HMP), involving formation of hydroxymethypyrimidine phosphate (HWHP) as an
intermediate. These consecutive reactions are carried out bhilhgene product, an
enzyme with HMPphosphate kinase activity (THHBMPPK). The second reaction of
phosphorylation corresponds to a methyl phosphate &iaetivity (CH>-P(s), a unique
activity in the vitamin kinase family, whose mechanism is unknown. To address the
determinants of the HMPBhosphate kinase activity, the ligaodmplexed crystadtructure

of an ancestralThiD-HMPPK from EnterobacterialefAncEnHMPPK)was determined.
Fromthis, two residuesseemto be involved only in the secondpohosphorylation of HMP:
His179 and Thr211, stabilizing the ATP molecule. The role of these residues (His179 and
Thr211) in the AncEnHMPPK activity was assessed bgrdifected mutagenesis. We
constructed single and double mutants (H179A, T211A, and H179A/T211A), which were
kinetically characterized. Single mutants, H179A and T211A, sightly differences in
kinetic parametersvith HMP assubstratewhereafor HMP-P, a decrease ikcat, of 5-fold

and 14fold were observed for H179A and T211A, respectivéy. the otherhand,the
H179A/T211Adoublemutantshowsno activity with HMP-P (secondohosphorylation) and

only a slight decrease irkwith HMP as substrate hEse resultsuggesthatbothresidues,
His179andThr211,arecritical for thesecongphosphorylatiorof HMP, but not for the first

one. Substrate interactions of these residues have been evaluated by Molecular Dynamics
simulations.

Funding:Fondecytl221667
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,GHQWLILFDWLRQ RI &DQGLGDWH /RFL LQ WKH OROHEFX
O\HORUEBXNHPLDLYHB\ 0// $) JXVLRQ 3URWBRXHYDV
GEXHYDV#PDJLVSGROGKIKVUAS REHYMRRODW I+ SOSDOHQWLQD
*RQ]JIGBHFFKIBtD 9LGDMUROLQDD®»E QLEWHORV/DPRUVWDWRULR GH

&LHQFLDV %LRPpGLFDV 8QQH B Q Wl G DRD &ORN)EHIS L 9CH
%tRotRKLOH

Acute Myeloid Leukemia (AML), primary based on hematopoietic stem cell dysfanctio
and transformationis one of the most aggressive leukemia forms, especially prevalent
among adults. It's largely characterizgd driver mutations,with the fusiongene t(9;11)
(MLL -AF9) taking center stage in this research. Given the low survival matly 30-35%

in young adults and further diminishitg 10-15% for those over six/there'sa pressing
need for deeper understanding and novel interventionghis work, we successfully
transplanted CRISPR Cas9 GERged MLL-AF9 positiveAML cellsinto unirradiated

Wild Type C57BL6 mice. Remarkablythese mice did nathow signsof graftvs-host
diseas@veraspan ofthreemonthsposttransplantationOur histological analysis revealed

an extensive invasion of AML cells across critical organs incluthegspleen, liverand

even the brain. Cell citometmeadingsfurther validatedthe presencef GFP inthe
peripheralblood over time. This nonablative transplantationmethod offers a novel
experimental approach in AMINext Generation Sequencing datatlier confirmsthe
presence of MLEAF9 gene across Bulk RNAeq. Notably, a strong expression of MLL
AF9 fusion transcript was detected in more tan 80% of the profiled cells. These
experimentabpproach offers a new model to study in viMdL, with the oppatunity to
knock out in vivo genes in secondary AML context via CRISFIR9 technology.

Funding:Subvenciérala AcademiaPAl ANID) SA77210106.




20. Understanding the role of Neuraminidasel in the polarization of macrophages in
a fibrotic context. Emilia Escalona(emilia.escalona@uautonoma,chndres Herrada,
Alexandra Olate, Sofia Albornoz and Noelia Escobedo.Lymphatic Vasculatureand
InflammationResearct.aboratory Facultadde Cienciasdela Salud, Instituto de Ciencias
Biomédicas, Universidalutbnoma de Chile, Talca, Chile.

Macrophages are immune cells that adapt to environmental stimuli through macrophage
polarization. They adopt Mlike or M2-like phenotypes for inflammatioor tissue repair,
respectively. Imbalance in macrophage polarization impacts on many pathologies, but the
underlying mechanisms remains unclear. Fibrosis is characterized by connective tissue
accumulation and heightened TGF DQ LPP XQR P R G X O/t \dacdhtiwyR NL Q H
lymphoid organs (SLOs) have been reported to show a weak immune response to vaccines,
but the impacts on immune cell differentiation remain unexplored.

Weused\Neuraminidasé knockout(Neul") mice,asystemidibrosismodel,to undestand

the implications of fibrotic SLOs in macrophages polarization. Because Neul is a sialidase
involves in immune regulations, we also tested it role on macrophage polarization.

First, we evaluateth vitro polarization capacity of Neudeficient macropages to M1 or

M2 stimuliandevaluatingoy flow cytometryM1/M2 markersMacrophageshowecdhormal
polarization but elevated Mharker (CD206) expression, linking this receptor to Neul.

In contrastNeul micedisplayedewerM1-like SLOsmacrophagegewer M2-like lymph

node (LN) macrophages, and more & splenic macrophages. Additionally, we found
highexpressiof TGF in LN from Neul” mice,suggestingrolein downregulatingvi2-

like macrophages. To approach that, we stimulate with-TGP Ddplhgesin vitro,
observing a decrease in M2arkers like LN in Neut mice.

In conclusion, Neuteficient macrophages had increased expression of CD206 receptor,
which could be contributing to make them less inflammatory.-TGBIIHFWYV PDFURSKDJ|
polarization, bearing implications for fibrotic diseases. Modulation of NEU1 and/or TGF
signaling could allow to shape M1/M2 inflammatory responses.

Funding:FONDECYT3210296




18%. NLQDMWD QRYHEJIJXORWRWD FWLYDWILRGSLDR]
OXHVSLQR]D @RGH®CO3OHMDQGURYYLRERRDtERRRp

/JHRQDUGR *XSR[PQDHJ L GAKHLA BONYID Q VG R DBGD @ BH U
/DERUDWRDVUWRIBQWF KHBDIQGV 0R O% E RO B0 X @ WoL RIOFRDIO
BFLHQSANYHWRIEWOFHSERQFHSEBKY@QHIDQVFULGHIXRQDWORQ
/DERUD'WEBDUWRIPHQRFKHBPIQBROHFXODU %LRORJ\ )DFXOW\ R
6FLHQFHV 8QLYHUVLW\ Rl &RQFHSFLYQ &KLOH

7KHVH DXWKRUV HTXNOAZRUANRQWULEXWH WR WKL

7KH SKRVSKDWLG\OLQRVLWRO NLQDVH 3, . $NMQSDWKZD\
S UR J U HAK\ELFRAQL RIBWIMR QRIOB KRV SKR URDDRMVRGXHY WKH WKUH
7KU DQG WKH VBMUQHKH 6HSKRRSKODWLRQRMVKHAUXFLDC
$NIVF W L WDRGHRYGRR Z Q V W Ul H ® GRMULLRMHOURFB VVHY LQYROYH
WXPRULJHQHVLV VXFK DV FHOO VXUYLYDO, Q®UHRIGIMW UQ N\
DQDO\VLV RI KXPDQ W L\D\OHHG GDKDN 288%$ HFESYUHVVLRQ SRVL\
ZLWK (*)5 H[SUHVVLRQSKRE SKRWEGIDWLRQ LQ KXPDQ FDQFHU
LV D 6HU 7KU NLQDVH PWIREBWHG WXPH @D3FRPSRVHG RI  NL
VHTXHQFH KRPRORJ\L Z LGARK DUKH RAIDWRIDXM@BW &ROOHFWLYHC
NLQDVHV UHJXODWH FHOO DGKHVHIRY S RRYHHYWQWHMWDER C
L Q F O ¥®HQUIRNARF REVQRE L G DWW\LWHKLY VW X G\ LGHQWLILHG WKDW 1
ZLWK $NW DQG LQGRRMKRNWBPMWILRQ XSRQ JURZWK IDFWRU
GHPRQVWUDWHG WKDW 18%. LQWHUDFWYV ZLWKEDQ® GLUHF)
YLWUR DVVD\V %\ D 3URJ[LP L &KF/RQ DLVUNERIGEVS M VEDHAMEHRHDQ
WK ISR WKIBIREDY VIW XORWMLIR @% EUHDVW FDQFHU FHOOV $GG
IRXQG WKDW 18%. LV LOQYRGNSBUGHQYWH NBVBSHKEY)\ODWLRQ I
DFWLYDWLRQ LQ GLIIHUHQW FDQFHU FHOOV 2XU UHVXOWYV
UHJXOBMWUWREKRVSKRU\ODWLRQ DQG DFWLYDWLRQ VXJJHV
LQ WKH DFWLYDWLREDRIF$SNW VLIQDOLQJ LQ

)XQGLRKIARUMNDVXSSREAWHKB W L RQI®EFLHQMAAHLFKQRORJILFDO
'"HYHORSPHQW )21'(&<7 5HJXODU DQG
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(VWD E ODLW K E @ QI RTW KHY L YPRR G H (RIPR O R UW R WR\Q/L F H
$OHMDDGAMBWVDULDYV __ ¥ X&BIEFRREH®IW2HFDHUPDQGBDXOD
OHGL@DUBROPBHWHU :HMWFHONW &BRYMQUR 3LJBERUDWRULR
GHUDQV G & BAHXIN0&H @ F HHS D U W D31 QRVIRK P9 ERORJtD OROHFXOD
)DFXOWDG &V %LRORJLFDV 8QLYHU\ROAMEHEHU BRDEFHS F
'"HS DU W DEP&LQWIRDOA Q ISFDLW H UG/ B Q BH SSFLy@R B S U QU ER U
/DERUDSVR $\

&RORUHFWDO FDQFHU &5& LV D ZRUOGZLGH KHDOWK EXUC
'HVSLWH WKH LQFUHDVLQJ XQGHUVWDQGLQJ Rl &5& ELR
DGYDQFHPHQWY LQ UHFHQW GHFDGHV SUHFOLQLFDO LQ YL
DQRRQILUPRYEH® P D DIQWSK M U DvB Bl M O\RLVBW Q H WH.® DIOQDR R X VA i6
PRGHQYOV RK5&D UH. P LEBAVAXGPIR W P D MGV R/ DLGON & K MWK X P R U
EXUGHQ WKDW OLPLWV PHWDVWDVLV DQG WKH QHHG WR .
H[SHQVLYH ARIO/ XWLULRH ,Q WKLV VWXG\ ZH VHW XS D &5& P
8QLYHUVLW\ Rl &RQFHSFLYQXQ¥RG® LIQMHFRLRQRYERBWLFO
LQ WKH FRORQ&BY*936BLFH :H SHUIRUPHEX EROR PRAFFRR/D O
LOMHEFWLRQ RI OHQWLY L WXOUHNH 85 @ B @AKQHMKH DL @ 1 BILSD WL Q J
L@ RKXPBO&SIWWKEMHRMBRY P DIYPRRD L WRBRIGRQRVFR S\
HYHU\ZHHNV ,PPXQRKLVWRFKHPLFDO DQG KLVWRORJLFDO
WXPRU FKDQJHV JHOBHDWWGRI@U:MVEHUH DEOH WR VHW XS
ZKLFK RIIHUV VHYHUDO DGYDQWDJHWRFKQLWUDG IWMATKQD
WUDLQLQJ DOORZV UDSLG DVVHVVPHQW RI JHQH IXQFW
LQGXFWLRQ DQG LQWHUURJDWLRQ RI DQ\ JHQH LQ PLFH ZL
KXPDQ WXPRUV IRUP LQ WKM BDQWIHOPRRORMRUHGVXPWK FR
IXWXUH VWXGLHV ZH) ZYZHX® W KMH DURR/ID VWD @ R F HDWARHDIEQ B H Q H
LPSDFWV &5& LQLWLDWLRQ DQG SURJUHVVLRQ DQG &5& WK}

)XQGLRRGHF\W )RQGHF\W




(YDOXDWLRQ RI WKH SRWHQWS$DSD 8BINV L RRROMIMREEVKY R P
DQG \LHGIG RDHYHOH JORUHV+&ODYRORFOO B RQPYBGHNH RQLGD
GH -HVXV 9HOH] RXUERFED FXQEKNPPEQUPHQ &DUIDHXR
OL@H %LQDWWLDEUNMLYDQWLQDWNMD D IFEROHMR 8QLYHUVI
'HSDUWPHQW RI %LRWHFKQRORJ\ &HQWHU IRU 5HVHDUFK
$FWLYH 6FLHQFHV &,,&$0 /DPEWDREIRY BHRWHFKQRORJ\
/IDERUDWRU\ 'HSDUWPHQW RI OLFURELRORJ\ DQG 3DUDVLYV
8QLYHUVLW\ -XDQ ::,,, 1f BWUHHW '&KILNQRQR RIDORED \RELX
SHVRXUFHV Rl &KHPLFDO %LRORJLFDO DQG $JUUFXOWXUL
&34%$%$ B8QLYHUVLW\ RI &DPSLQDV 81,&$03 &DPSLQDV 3D.

OLFURELDO ELRWHFKQRORJ\ HPSOR\HV WHFKQLTXHV WKDW |
RFEXU LQ HFRV\VWHPV %DFWHULD LQFOXGLIQY S&DREDF\
JURZWK SURYLGLQJ DJULFXOWXUDO FURSV ZLWK DQ DOWHL
RI DELRWLF VWUHVV VXFK DV WKRVH FDXVHG E\ VDOLQH
H[FHVVLYH XVHG Rl WKH FKHPLFDBOLBOWNRIOBWYWYV, QHWKLR EV
VRLO DQG SWEBRWBJIRV RIXOM ODIDWWB)LQ 9LU~ ITRPM IWKGIR
GHSDUWPHQW RI /DPED\HTXH 3HUX 7KLV UHJLRQ KDV KLJK
VDPSOHV ZHUH XVHG WRSURRBWW®JSOHLQREDERAHVKD 3*35
LGHQWLILHG WKURXJK PRUEKRPRHPEBDO FX® UDK\W HRDLO W L
WROHUDQW EDFWHULD ZHUH VFUHHQHG SKRVSKDWH VROX
DFWLYLW\ DQG PROHEX@EDU €KW WP FPHIMMBE@IOHY IURP
VDOLQH VRMVB\D RD I K HSIODFRALWPY AV WKH QRUWKHUQ FRDVWI
GLVWULFW /DPED\HTXH 3HUX 7KH EDFWHULDO LVRODWHYV
IURPWNR D WRWDWYRRIDWHY ZHUH IRXQ®M QBRARMWG WD[LP XP
VDOW WRRBQWQHAH DWLR G KR VIBKPDR\GH. ¥R OXELOL]DWLRQ DQG
7TKHRAWRODWHY ZHUH LGHQWLILHG E\ VHTXHQFLQJ WKH DPS¢
WR (EMWREDNBWHU 24 (QWHUR¥®FWH24 3VHXGRRBQDYV

25 D@G EVVMISOOD 25 7KHVH PLEFURRUJDQLVPV S
JHUPLQDWHMR ®RIBODQWY DQG LQFUHDVHG WKH ZHWRLQDWL!
FKHPQABUWLDL]IHUBQG DQG 3*350FREWDHQHEBKH KHLJKW
OHQJWK RI GD\VTIKMWIEY GOIDREMD@HIIHFWY RI VDOW WROHL
IURP VDOLQH HQYLURQPHQWY FDQ EH QHZ VSHREWWY RKIVHG
VDOW VWUHVV RQ SODQWY 7KH ELRFKHPLFDO UHVSRQVH DC
SRWHQWLDO RI XVLQJ WKHVH VWUDLQV DV D VRXUFH RI !
GHYHORSPHQW Rl QHZ FRPSRXQGV SURXLEGUWW KR UV B®MC
HQYLURQPHQWYV
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&KDUDFW HRUW]KMW YRIY VB QVF RIS W5 UHWURWUDQVSRVRQ
6WHDBBUYDHQOWXKR]P IXHQWHVPXR] #XDQ-®YHMBEEIDVR H G X
&HVO BDPLBBUPLHQWRULIBHD&DVWORRULD $UULDJDGD ,QRVW
,QVWLWXWR GH &LHQFLDVS$®GBAYGQ R D BE&B@UDBIE URLIVGOWGH
IRU %L RDGGLEDRDIQ QH 8 BK RREM L Q HHHGE QRL@A %LRORJILFDO
6FLHQFHV 3RQWLILFLD 8QLYHUYD®@DWG DARYNSKERIH GH &KL
0LOOHGELXRFHN LDWRIYHDE O O H QUKW LRMRWHM JUDWLYH %LRORJ
L%LR 6DQW LDMLRERWERYR QR PIFFWLR G L Y& WRHU
SHVHDUFEEGYDQFHG 6WXGIRHYYHYQINGMBWR ,thHODQDMXDWR
Op[LFR

LTR-retrotransposorareclassl transposablelementharacterizety thepresencef long
terminalrepeat¢L TRs)directlyflankinganinternalcodingregion.Asretrotransposonthey
mobilizethroughreversdranscription(RT) of theirmRNA andthefurtherintegrationof the
newlycreateccDNA into anothetocation.WehavepreviouslydescribedteameranLTR-
retrotransposon of the sedhell clamMya arenarig highly expressed in leukemic clams.
Steamer encodes a polyprioteof 1336 amino acids. Between amino acids-834 a
conserved domain for RT pedicted. Here waimed tocharacterize thRT activity of the
putative RT domain of Steamer protein.

We cloned SteamdRT to express it and purify it froid coliin fusion b HisSUMO. The
proteinwassolublewhenexpresseth E. coliBL21 Rosettg DE3), andnducedwith 1 mM
IPTGfor 16hoursat16°C.TheRT activity wasmeasuredisingthehomopolymeassayand
an intercalanfluorescent agent withither Mg* or Mn?* asthepreferentation.This assay
wasstandardizeisingrecombinanRT of MLV. UnderthetestedconditionsSteameRT has
lower activitythanMLV RT. Steamemctivity was evaluated dt0, 20and30°C. At10°C a
higher RT activity was detected, which was greateen Mrt* was used. So far, we have
usedHis-SUMO-RT protein,we arecurrentlytestingif theremotionof SUMOwiill allow an
increase in the activity of this enzyme.

Funding: FONDECYT1180705, 122048@nd FORCYT-RED Reversetranscriptasas y
primasas
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25. SexualDimorphism in Mitochondrial Dynamics in a Doxorubicin- Induced
Cardiac Senescence modeWileidy GémeZ2 (wileidygomez20@gmail.com)ngrid
Oyarzurt?, GeorthanMancillal?, ClaraQuiroga'?, Pablo Castrt?, Hugo Verdejo? *
Laboratorio de Sefalizacion Cardiovascular, Division de Enfermedades
Cardiovasculares, Facultad de Medicina, Pontificia Universidad Catoélica de Chile,
Santiago, Chile.? Advanced Center for Chronic Diseases(ACCDIS), Pontificia
UniversidadCatolicade Chle & Universidad de Chile, Santiago, Chile.

Cardiovascular diseases (CVDs) continue to be a leading global cause of death.
EpidemiologicakvidencéhasshownthatCVDsincidencdslowerin premenopausaomen
compared to men, but significantly higher postmenopausal women. This reveals a
protective effect of female sexual hormones, particularly estrogen, on the cardiovascular
system. Estrogen indirectly affects mitochondria by binding to their nuclear receptors,
alteringtheexpressiomf transcriptiorfactorssuchasNRF1and 3 * & .crucialto electron
transporthaincomplexesranscriptionmitochondriabiogenesisndproductiornof reactive
oxygen species. The mitochondrial dysfunction arising from oxidative stress during aging
contributego CVD development-orthisreasonmaintainingof homeostasimitochondrial
through the mechanisms of mitochondrial dynamics is crucial to preserve cardiac function.
Using a transcriptomic analysis, we identify differentially expressed genes (DEGSs) of
mitochondrial dynamics in heart tissérom young and old male and female rats, and hope
validatedatthe DEGsmRNA andproteinexpressionevel,in cardiomyocyteslerivedfrom
neonatal rats (female and male) subjected to doxoruimdirced senescence, and
VXSSOHPHQWHG ZLWK HVWUDGLRO ( H IRXQG OWIU
upregulated in males; while Mtfpl showed upregulated in both aged males and females
Addionally, Mic60 and Micl19 showed upregulated only in males, becoming them in
interestingargetdo validation.In cardiomyocytesreatedwvith E2,theimmunofluorescence
analysis revealed that the cell damage marker yH2AX decreased in comparisda to cel
treatedwith doxorubicin.We expecthatourresultsallow usto proposegossibleherapeutic
targets, and establish diagnostic criteria for CVD in men and women.

Funding: Thisprojectwasfundedoy FONDECYT121127QHV), FONDAP1513011PC).
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26.Targeting p53-E6 interaction for novelHPV treatment strategiesthrough synthetic
peptides. RayénGonzéalez ¢gonzéezr@udec.dl Maximiliano Figueroa.Laboratoriode
Biofisica Molecular, Departamentade Bioquimicay Biologia Molecular, Facultadde
Ciencias Biologicas, Universidad de Concepcion.

Cervical uterine cancer is tisecond leading causé death for women of reproductive age
worldwide, with Human Papillomavirus (HPV) infection accounting feero90% of the
cases. Currently, there is no treatment for Hf€ction, and while vaccines exist against
the riskiest serotypes (HRY6, HP\: 11,HPV-18, and HPW6), their effectiveness is linked

to the age o¥accinated women, and leaving out other icengenic serotypes such as HPV

30 and HPV31.

The HPV oncoprotein E6 interacts with p53, polyubiquitinating and degrading it via
proteosome, leaving basal cells of the uterine cervix epithelium apop&fsigent.
Preventing the sequestratiand degradain of p53 is vital to avoid the proliferation of
infected cellsTherefore, synthetic peptides are proposed to disrupt the interaction between
the p53E6 complex. These peptides could have therapeutic potential against HPV
infection, including serotypebat are not targeted by curresaiccines.

To accomplish this goal, 30 synthetic peptides in total were generated using three distinct
bioinformatics methodologies: based on the structure ofip53lico improvemenbf this
peptide, and peptides desigiliming Artificial Intelligence. Subsequently, their stabilities
were evaluated through Molecular Dynamics simulations (MD). They underwent blind and
directed Docking against E6 to assess their interaction with the oncoprotein. Positive
complexes, indicatig those in which the interaction is anticipated at the interface where
p53 typically interacts with E6, were selected, and their stability was further examined
through MD. Peptides demonstrating high stability within the protein complex, and those
prediced to have a low Kd, are suggested as candidates for tesiimgitro assays.




JUDQN3(3VWHLQ $ QRYHO LQ VLOLFR DSSURDFK WR GHV
WDUJHW SBRPRWRKQYVp®%HDYHORIKWLHUUHMD @XAIEO LGR
$QGUBPK+sOOHBDUWRIHAWH F XIDQHVDIQRBL F U R E L B PIRRRIO
%L RO RHALADBROMWLILFLD 8QLYHUVLGDG &DW y'GIlSADJ &R HREWO H
RI&KHPLFQ®WLRSURFHWQHHBEKGR@ IJLQHBEQ@LILFLD 8QLYHUVL
&DWYOLFD GH &KLOHQGWIRMLEER J&KD®HDQG 0OHGLFDO (QJLQ
RI (QJLQHHUL QUQ G HELLABIFR HBR-OMW BIQ Y. 1D UMD \G JEEE K DO H
6DQWERRIRH

$GYDQFHPHQWYV LIQDWY KK BDPMN V8 WRHSGIOOHG WKH HYROXWLRQ
GHYHORSPHQW DWWULEXWHG WR HPHUJL @D & HDRKXIRORVL
3HSWLGHV DUH LQWULQVLFDOO\ FDSDEOH RI H[SORULQJ ¢
LQWUDFHOOWXDWK KLUKFDVIILQLW\ DQG VSHFLILFLW\ WKXV EF
LQ WUHDWLQJ LOOQHVVHYV LQFOXGLQJ FDQFHU LQIHFWLRXYV
DLPHG WR FRQVWUXFW D QWRXUFHXBHESYRDIF& DRUGISEHBWQ G H
WDUJHW SURWHLQ SRFNHW )RU WKLV SXUSRVH ZH KDYH
LQWHUDFWLROVRRMHEBSMREBEIOH[HY UHWULHYHG IURP VWU X
H[WUDSRODWHY WKLV LQIRUPDWLRQ WR E PGIGLKRIGS IR ¥ N & WD/
WKH FRQWDFW VXUIDFH DUHD RI HDFK MPRIRIS/O H[WIRUGE QUKW & |
ZLWK WKHLU UHVSHFWLYH SURWHL G RFNH®XH VEBRGR FHUWRQ P H (
LV WKHQ V IVQLXEYWMADDERFVN S QVD/FE M V S HFSIWBE B Q W R H
WDBRPANHW VXUIDFH PHQNOSRVDWORWKB NQ WKH WDUJHW S
GLIIHUHQW H[S B OLBDHOMW EORRP O M[HER BE DYREWOHQ
SHSWRIGBUVHWH YDOHGDWDQN3(3VWHLQ E\ UHFRQVWUXFWLQ
GLIIHUHQW FRPSOH[HVSRRWBWREQ PFMAREOHWHIKUHGLFWHG
SHSWILGMKKEH \VW RQHRHG HU\ FRRPK0RHNK-SDLM® P REWDNVQLQJ
SURP LWH Q888 VRMIHEAF L OMQHUDWH D OLEUDU\ RI FDQGLGDW
LQKLELW WKH EDFWHULDO HQJ\PH &XW& SUHVHQW LQ LQW
UHJLRQV FULWLFDO IRU HQ]J\PH ELRDFWLYLW\ ZLWK WKH SR
GEHODVH FRPSOLFDWLRQV

)XQGU@WLRQDPKROBUVKLS
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&KDUDFWHUL]DWLRQ RI VPDOO H[WUDFHOOXODU YHVLFO
KHDOWK)\ GHRYQRUVXIMDRPUDWKHYLQ JX]PDQ#XJDXWKDRD HGFH®
&DPB &pVDU+LGDRIBXDUGRDYIIQD 5LYHMHRWHQLD +LGDOJR
JUDQFLVFD GIOFADABDRUHQD *MRERVH]&HQWUR GH OHGLFLC
5HIJHQHUDWLYD )DFXOWDG GH OHGLMPDJDVVEBU YHY VLRI t@ E
)DFRGWGH &LHQFLDV 4XtPLFDV \ )DUPDF pXOWLIFQNH G ELHQHI K U
IRU &KURQLF 'LVHDVHV $&&'L6 ,QG HGXEGGHSDALY D BIDQWR L
*HQpWLFD OROHFXODU ,QVWLWXWR GH 6DOEGUDWRUER GH
QRELRWHFQRORJtD \ QDQRWR[LFRORJtD )DFXOWDG GH &l
8QLYHUVLGDG,(BH&EKIEGHOWHU Rl ,QWHUYHQWLRQDO OHGLF
$GYDQFHG &HOOXODU 7KHWERWU BWYEQWIHRIRDIUD YHYH OHGLF
&HQR/ GH ,QYHVWLJDFLYQ H ,QQRYDFLYQ %LRPpGLFD &,,%
GH ORV $QGHV 6DQWLDJR &KLOH

(IWUDFHOOXODU YHVLFOHV (9V SOD\ D NH\ UROWR.Q SURP
FHOO FRPPXQLFDWLRQ $GGLWIORQDS®®O L MIKML RKQR/O GQSWRPIL
PROHFXODU GLDJQRVWLFV %UHDVW &DQFHU %& UDQNV D
FUHDWLQJ D GHPDQG IRU LPSURYHG DQG OHVV LQYDVLYH ¢
VWXG\ RXU REMHFWLYIMQBDN YWD R XIKWH DEAWIHHWIHE FHY LQ WKH
DQG FRQWHQW RI VPDOO H[WUDFHOOXODU YHVLFOHV SV(9
SDWLHQWY DQG KHDOWK\ GRQRUV 7R LQYHVWLJDWH WKLV
VLH{FOXVLRQ JPOSRPDBREVHTXHQWO\ ZH DQDO\]HG SV(9V
7JUDFNLQJ $QDO\VLV WR GHWHUPLQH WKHLU GLDPHWHU I
FKDUDFWHUL]HG SV(9V E\ DVVHVVLQJ WKHLU WRWDO SURWH}
V(9 PDUNHUV W KR YIEKRWWWRI DQG )ORZ & \WRPHWU\ 2XU
VLIQLILFDQW LQFUHDVH LQ SV(9 FRQFHQWUDWLRQ LQ %&
KRZHYHU WKHLU GLDPHWHUV GLG QRW H[KLELW VLJQLILFD(
LQ ERWK SRISWOHDWLKRHDWHYY SDWLHQWYV ZLWK %& H[KLELWH (
SURWHLQV LQ SV(9V 7KHVH UHVXOWV XQGHUVFRUH WKH S
H[SORUDWLRQ LQWR WKHLU VSHFLILF ELRPROHFXODU FRQW
ERPDUNHUV IRU WKH GLDJQRVLYV DQG PRQLWRULQJ RI EUHD

)XQGLQJ )21'() ,' , )21'$3  $&&'L6 )21'(48,3
(40 ,03%$&7 Y%

——
| —

6



*O\FRIKIRVSKRUVA B MW K D Q RIHIIPK D J KWOH J X OV MReH
/JHVOHW Qi GBEHOBROLH KHUQ D Q)G ER K YIMFKGAHIDBIE/U L H O

9D O O MRWVH OXLIFFURU  )&W\ONQERH] DQG O9LFWRULD GH#KL[p /DI
%LRTXt\WPHER O®RR OH F XEDFOXUIBMOLG Q BLDLW H UV HGEKL OH 6DQWLDJ
&KLOH

OHWKDQRJHQLF DUFKDHD KDYH D FUXFLDO IXQFWLRQ LQ Wi
SURGXFWLRQ Rl PHWKDQH NQRZQ DV PHWKDQRJHQHVLV $¢C
DVVLPLODWH VXJDUV RU RWKHU FRPSOH[ RHJ DDKIFF K XFED/QV U |
EH GHJUDGHG XQIB$SIUHQYXGUERQ®BLWLRQV ,Q WKLV PHWDE
JO\FRSKRV SKR Y3 G DIMU X FLROOGH X N D URRWR. G t3/HPQ ]\ PBIVH
SLYRWDO UHJXODWRU\ SRLQWYV IRU V\XBIBUER HOW P B R ® HVPO ER
HIIHF\WRWRW L E BW3HBEOLA K L EASV BOBQIE X F RYKHR V'S KHDAS MWK HI
NHYRRM L@ KB \FRJHRPHWKD QRURRQNDQ FWREDFWRUL]DWLRC
DOORVWHULF UHJXODWLRKDKDWY HHHP®PMHWSRUWHG IRU DU

‘H FKDUDFW K8 REBHW KD Q RFIRFEXIVOX'BIWKIDNHFRPELQDQWO\
H[SUHVMHGR®KH HQJ\PH LV KLJKO\ VSHFLILF IRU JO\FRJH
DSSUR[LPOWGG\KLIJKHU FRPSDUHG WR RWKNWL RV IDJD SR HA
VKRZHG I . PO IRU SKRVSKDWH DQG D KDOI VDWXUDWLR
JO\FRYBDQ X H K LVOR WWKHRS/RIRE Bl BWDHIBBEXIN D UNRW PB @D ORV L V
SRWHQWLDO HIIHFWRUV Rl WKH O0P*3 HRQJKRH VKR X0 DVKHDGV EV
LQKLELWHG E\ 1D33L ) JOXPRWH3 B@EFREH DQG DFWLYDW
IUXFWRIHV3 )%3 MIOXHV IRU PRVW Rl WKH LQKLELWRUYV
UDQJH —O0 DWIKK |RW H W L )DINIRRINHIY XIOGM\Q \@ HIELIHIBF W R U V
IRW IR FKIB@ D PA-R Q W U MERXUQ G B U VR P IQE KQ QRH WQEBR Q GV P

LWV SRWHQWLDO ELRWHFKQRORJLFDO DSSOLFDWLRQV
)21'(&<7




+HOLFREDFREAVML WDAMHY $/6 5B VLJQDSDLVQKWER\ L QG XFH
FDWHQLQ QXFOHDU WUDQVOREBWDR €& U KD VAP DR & HREV
EOYDIWHRUDXFDMWXQGHYDQXBMUDWMQGUNHZ 4XHVWLFHQWH
7R U U HAD E R U DRVERHQ O&RODRIX Q LGF)DW XMW HGLFBQHYHUGHGD G
&KLOOERUDWRU\ RI &HOOXODU %LRORJ\ )DFX®GMIRIFHGQ WL V\
&HQWHU IRU &KURQLF '8 Y HDNVHWL GBEG ' BB QOOHHEDYVXIPi QQ VW L W
RQ ,PPXQRORJ\ DQG ,PPXQRWKHUDS\

Introduction: Helicobacter pylori (H. pylori)s a bacterium that has been classified as a
class | carcinogen. We previously reported thapyloriinduces HIF . VWDELOL]DWLRQ 2
theotherhand, HIF . S U R PeRphébsn ofheRab GEFALSZ2, leading to activation of
the small GTPase Rab5 in different tumor cell models. Furthermore, Rab5 activation is
LQYROYHG LQ HQGRVRP D @aghh dxstHucNBU ddWpleR (DCR WA H
increasesiuclear -cateninevels.Howeverwhethet. pylori activated®Rab5andpromotes
-catenimucleatranslocatiorandtheirdependencgnALS2 andHIF- . remainunknown.
Methodology: MKN-74 and AGS gastric caar cells were infected witH. pylori-26695
andRabb5activationwasdeterminedn Rab5GTPpulldownassaysThedependencef HIF-
. DQG $/6 RQ 5DE DFWLYDWLRQ ZDV PHDVIXOKICEL® RIK6&S U
205346andusingALS2 knockdowrtells.Moreover HIF- . ALS2 andRab5proteinlevels
were assessed panfection with H. pylori by Western blotting. The endosomal
sequestration of DC was evaluated using protetifasiegradation assays and indirect
LPPXQRIOXRUHVFHQFH )ta@zbrOlévels WekeHlet@nhihedHp Wdirect
immunofluorescence.
Results: Rab5 activation postH. pylori infection was observed. Furthermore, Rab5
activation was determinedto be dependenton the stabilization of HIF- . and ALS2.
Additionally, H. pylori increasedHIF- . and ALS2 protein levels. Finally, H. pylori
LQIHFWLRQ SURPRWHG HQGRVRPDO VHTXHVWBMOWLRQ RI '& |
Relevance/projections:This studyuncoversan unexpectedaignalingpathwayinducedby
H. pyloriand identifes HIF . $/6 5DE -dat@n as novel potential therapeutical
targets in gastric cancer treatment.

Acknowledgements:ANID-PhD fellowship 21191668(DH), Fondee}220517(VT) and
1210644(AFGQ), FONDAR5130011(AFGQ, VT), Millennium Science Initiative
ProgramIiCN09-016/ICN2021045(VT).
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,GHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ RI <$% WUDQ"
DFFXPXODWLR® XQ®&HYBFRQGLWLRQW R Q IFQOORVQ YAORASHIG WWLRER
,QGLJR 5MWHD &PWOHMRUOD MDUDBRWDOEDXESDDXGLD
5LYHRD &DUORV 5 )LJ&IHRYRD FRUD )XQFWLRQDO *HQRPL]
IDERUDWRU\ ,QVWLWXWH RI %LRORJLFDO 6FLHQFHV 7DOF
&KLOBERUDWRU\ RFXODQWKORDRIORI\ ,QVWLWXWH RI %LRO
&DPSXV 8QLYHUVLGDG GHI7DOWQLXP AKFO&MKNVNOMHRU WKH 'HY
6XSHU $GDSWDE6$330aDMWLDIR &KLOH

7KH FXOWLY DBRID® QWP DWRLISH BDIHE RPWNV KPISRRWDQW KRUWL
FURSV LQ WKH ZRUOG GXH WR LWV JUHDW QXWULWLRQDO D
SUHVHQFH RI YLWDPLQV FDURWHQRLGY DQG SKHQROLF FRF
YDU\ LQ VL]H VKDSH DWE HFRGREXRWWXMUIUXQGLJIJR 5RVH
FXOWLYDUV RI FXOWLYDWHG WRPDWRHV KDV D SXUSOH ¥
DFEFXPXODWLRQ Rl DQWKRF\DQLQV LQ WKH IUXLW SHHO $
PHWDEROLWHY WKDRU DMKHUFRGRONVWEGB RI GLIIHUHQW S
SDUWLFLSDWH LQ PXOWLSOH SURFHVVHV LQFOXGLQJ SUR\
ELRV\QWKHVLV LV UHJXODWHG E\ WKH LQWHUDFWLRQ RI GL
WKH <$%V <3M%< ZKLFK KDYH EHHQ VKRZQ LQ UHFHQW VW
SODQW WROHUDQFH WR DELRWLF VWUHVV ,Q WKLV UHVHI
DFEFXPXODWLRQ RI DQWKRF\DQLQV LQ WKH IUXLWV RI WKH
SXUSOH FRORU DSSHDUV RQ WKH IUXLW SHHO IURP WKH HDU
ZLWK WKH LQFUHDVLQJ DFFXPXODWLRQ RI DQWKRF\DQLQV
WKH <$% JHQH IBRDDQX® WKHRISGIRFMHFXIP D Q DOJHHIR RMLKEH L
SRVLWLRQ JHQH VWUXFWXUH DQG FKDUDFWHULVWLF GRP
H[SUHVVLRQ SURILOH LQTG&B HER\WY W QN XHMBEPBD FRQGL\
89% VWUHVV FRQGLWLRQV 7KH UHVX®WW RBEWIRGH & | KW K HV
WUDQVFULSWLRQ IDFWRUV LQ WKH UHJXODWLRQ RI DQWK
FRQGLWLRQV LQ FURS VSHFLHV VXFK DV WRPDWR

)XQGLQAHFD '2&725%$'2 1$&,218$/ \ '28&725%'2
1$&,218/ \ $1,"+tOLOOHQLXP 6FLHQFH ,QLWLDW
+1&1 B )RQGHF\W \




32.Changesn DNA methylation control transcriptome reprogramming during sulfate
deficiency  in  Solanum lycopersicum  Diego  LandaetaSepulveda?®?
diego.landaeta@mayor JlIFelipeArratial?, JoséD. Fernandez?? GabrielaM. Saavedra®,
Javier Canalé¢, Elena A. Vidal? Centrode Gendmicay Bioinformatica,Facultadde
Ciencias)ngenieriay Tecnologia, Universidad Mayor, Santiago, CHiRNID -Mille nnium
Sciencdnitiative ProgramMillennium Institutefor Integrative Biology (iBio) *Programa
deDoctoradcenGendmicdntegrativaVicerrectoriadelnvestigacion, Universidad Mayor
4 Instituto de Bioquimicay Microbiologia, Facultadde Ciencias,UniversidadAustral de
Chile, Valdivia, Chile

Sulfur (S) is an essential macronutrient for plants, as a constituent of relevant
macromolecules. Currently, the deficiency of Sulfate, the main source of S in soils for
plants, has become widespread in soils duehtnges in agricultural practices and strict
controls over industrial S emissions. Since Sulfate limitation has detrimental effects over
plant growth and vyield, it is of paramount importance to determine the molecular
mechanisms that plants utilize to sermsd respond to changes in sulfate availability. We
previously characterized the transcriptomic response of tomato to sulfate deficiency,
finding a myriad differentially expressed genes, part of which might be mediated by changes
in DNA methylation. To deermine the impact of DNA methylation on gene response to
sulfate, we conducted whole genome bisulfiég] analysis on tomato roots and shoots. We
found thousands of differentially methylated regions (DMRS) in response to sulfate
deficiency, some of whiclvere associated with promoter regions of differentially expressed
genes. Some of these genes correspond to sulfate transporters and sulfate metabolic genes,
suggesting an epigenomic regulation of expressionreléded genes. Moreover, we used

the informa@ion on DMRs to scan these regions for recognition motifs for transcription
factors (TFs) findingTF candidates that mighthange their accessibility to promoters
depending on sulfate availability. One of these TFs is EIL3, a close homolog to SLIM1, a
key regulator of the sulfate responseArabidopsis. In sum, our work points at a relevant
function for epigenome reprogramming on gene expression regulation of key-seibitdel

genes.

)XQGLQJ 7KLV ZRUN ZDV YXISGERUWHG E\$ELDLOQHXP
6FLHQFH ,QLWLDWLYH 3URJUDP ,&1 BLV $RESORBWHKG E\ $1°
%HFD GH 'RFWRUDGR 1DFLRQDO DQG *6 LV VXSSRUWHG E\ %




)XQFWLRQDO LQYHVWLJDWLRQ RAFOLVORIKD/ BPRL PRFYLLW R F K
VFDUOHWKODU U$Q QM DRIELUD FRPROD 'HSDUWPHQW RI %DVLF

OHGLFLQH DQG 6FLHQFHV 8QLYHUVLGDG 6DQ 6HEDVWLIQ 6l
(SLIJHQHWLFV DQG &KURPDWLQ )XQGDFLYyQ &LHQFLD 9LGD

+LVWRQHV ++ % $ DQG + DUH EDVLF SURWHLQV RI HXNDL
HVVHQWLDO UROH LQ WKH VWUXFWXUH DUUDQJHPHQW DQ
KLVWRQHYV ZHUH LQLWLDOO\ WKRXJKW WR EH IRXQG RQO\ L
VKRIMXDW WKH\ DUH DOVR SUHVHQW LQ RWKHU FHOOXODU |
OLWRFKRQGULD DUH G\QDPLF RUJDQHOOHV ZLWK GLYHUVH

SURFHVVHVY $OWKRXJK KLVWRQH + KDV EHHQ IRSQBH.Q PLW
RI WKH LQWHUDFWLRQ EHWZHHQ KLVWRQH + SURWHLQ DQGC
7KH DLP RI WKLV ZRUN LV WR GHWHUPLQH WKH SUHVHQFI
PLWRFKRQGULD RI GLIITHUHQW FHOO O LWHWH @QBHWRA LK/L E DARLQH
LQ PLWRFKRQGULDO IUDFWLRQV RI KXPDQ FDQFHU FHOOV D
H[DPLQHG KRZ LQKLELWLRQ RI SURWHLQ V\QWKHVLV DQG

SUHVHQFH RI KLVWRQH + LQ PID/APKROG DRI BRPSDI-WVAGOE\
%ORW DQDO\VLV 7KH UHVXOWV VXJJHVW WKDW KLVWRQH +
FDQRQLFDO L H XQFRQYHQWLRQDO UROH

)XQGLQJ )RQGHF\W &HQWUR &LHQFLD 9LGD )%
&H@®RW W LHQWLtILFRV \ 7THFQROYJLFRV GH ([FHOHQFLD
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KSSAHGLDWHG HSLJHQHWLF UHJXODWLR@QWRIURWKRFFRFP I
IDHFDOLtWWRU BREDUD *DEULHO *i@DPXULFLR /DWRUUH
PDXULFLR ODWRDERYPRKRBOR QB %ORMQAIMWQNRUGH FLHQFI
LQJHQLHUtD 8Q®YHBUNMLG DE® QG FDYKQWERLOM ELRORJItD GH VL)
HO HVWXGLR GH FRPXQLGDGHV H[WUHPYILODV GH UHODYHV
2% LJIJLQV 5DQFDIXBR KBIKWRHIQRREPIWLRD \ H[SUHVLYQ JpQL
8QLYHUVLGDG GH &KILO®HW 6DQWLDJR

7UDQVFULSWLRQDO UHJXODWLRQ LV FRPPRQO\FIR\GL.ROFL D W H C
51$V EXW DQRWKHU LPSRUWDQW OD\HU LV '1$ PHWK\ODWL|
PRGLILHG WR PRGXODWH WUDQVFULSWLRQDO PDFKLQHU\ DI
VLIQLILFDQFH Rl EDFWHULDO PHWK\ODWLRQV LQ YDULRYX
YLUXOHQFH PRWLOLW\ DQG PHWDO KRPHRWWIFEEKW )RU !
IDHFDILVFLHQWO\ PDQDJLQJ PHWDO LRQ IOXFWXDWLRQV S|
WR[LEQWANKLY VWXG\ ZH LQYHVWLJDWHG FKDQUMYFDRQLWKH
H[SRVHG WIRRIL.RRRQFHQWUDWLRQ RI FRRXHY 8VR®D & X6RL
JHQHUDWLRQ VHTXHQFLQJ 6057 DQG ELVXOILWH ZH LGHQW
DFURVV WKH SURPRWHUV RI ( IDHFDOLYV RI WKH WRWDO
WKUHH W\SHVY UHSRUWHG LRREDPWHBBDOQWSHFH WL QR &\

PHWK\ODWLRQ SDWWHUQV FKDQJHG LQ UHVSRQVH WR FRS
HSLIJHQHWLF UHVSRQVH XDGKFXEQEW DVEBIORMMMDRI WUDQVFU
VHT UHYHDOHG DOWRXMHSX WV DRV FULUSWHRQ VX JIJHVWLQJ S
PHWK\ODWLRQ FKDQJHV LQGXFHG E\ WKH PHWDO ORVW RI W
PHPEUDQH VI\QWKHVLVY DQG WUDQVSRUW RI SULPDU\ DQG V
JHQHUDO IXGEWHRQYWO\QRWROYHG LQ KRPHRVWDVLV RU FRS
WKDW QBRI EIGIHQHWLF FKDQJHV DUH QRW VSHFLILF WR Wi
8QGHUVWDQGLQJ WKH UHJXODWRU\ UROH RI '1$ PHWK\ODW!
SHUVSRPWIOREDO JHQH UHIJXODWLRQ LQGXFHG E\ PHWDOV |

)XQGLQJ &HQWHU IRU ODWKHPDWLFDO ORGHOLQJ $SR\R D
JRQGR %DVDO )% $1," OLOOHQQLXP B6FLHQFH ,QLWLDW
3UR\HFWR $1,//2 URXODU $$1,' )21'(&<7
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$'LDEDOMRIGFROQ W H U P 18 & DEW GILR POWLEKDRY D ®VW HF VRPIH Q W
WKH1$ 3RO\PHUBVHDXULFLDRQGRYIDQG5LFDUSR 0D W X W H
UPDWXW H#F ) D R}HISM-BHEEQ FAQY H U ¥ D GROWD Q W LEDKILRO H
'LYLVLRQ Rl &KHPLVWU\ DQG &KHP L RN RGZIWKHIHRIR)I\
3DVD PO IBEHLD

The catalytic mechanism of DNA Polymerase B has been studied using theory and
computationamethodsn orderto improvetheunderstandingf the catalyticeffectswhich

play a significant role when comparing the native enzyme against the D256E and D256A
mutants. The mechanismtheenzymenvolvesthreestepsnpamely:(1) protontransfer(2)
nucleophilicattack on the inaming nucleotide, and (3) leaving group departure. The proton
transfer leads to the kinetidependencen the pH for both nativeandmutants After the
protontransfer,the catalysis follows a stepwise associative mechanism, although with a
strong concertk character due to the presemde very shallowintermediateHence,we
haveappliedthetheoreticaframeworkof the Diabatic Model of Intermediate Stabilization
(DMIS) to get insights into such a mechanistic featiitheenzyme Theappearancef an
intermediatds well describedoy our modelin terms of a hidden intermediate activation.
We further assessed our model using the Empirical Valence Bond (EVB) Method as
implemented for computer simulations of enzyme catalysis, which incorporates both
dynanics and electrostatic effects. We found a plausible path via a hidden pentavalent
intermediate when the simulation is calibrated using the concerted pathway in the potential
energy surface.

Funding:Theauthorsacknowledgehe FONDECYT 1221803
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36. Reguldion of SALL2 by the : Q W-catenin pathway in colon cancer cells. Paula
Medina pmedina2018@udec)clAngela Ortiz, Aracelly Quiroz, Ariel Castro,Roxana
PincheiraSignalTransductiorandCancerLaboratory Dept. BiochemistrgndMolecular
Biology, Universidadde Concepcion.

SALL2, a member of the SALL family of transcription factors, is associated with organ
development and involved in proliferation, migration, and apoptosis. SALL2 mRNA is
significantly downregulated in colorectal cancer (CRC), andd®m expression decreases
during CRC progression. In the search for possible regulatory mechanisms, we and others
identified that the SALL2 promoter has binding sites for TCF/LEF, transcription factors of
WKH -Cahin pathway. SALLZprotein sequence analyses identified putative
phosphorylation sites for GSK3 DQG 3$56\ODWLRQ VLWHV IRU 7DQN\UD)
ZLWK WKHDWMWQLQ SDWKZD\ %HFDXVH R lc&tekiipaMhwb@ LILFD QFF
in normal development and cancer and considering that SALL2 is a regulator of gene
expression, we aimed to determine whether the Wnt pathway regulates SALL2 expression
and possible associated mechanism(s). Using activaterdV@N, CHIR99021) and
inhibitors (XAV939) of the : Q Wtcatenin pathway in normal colon epithelial and CRC cell
lines, we evaluated changes in SALL2 expression by western blot ag@®@R. SALL2 is
dynamicallyregulateduponthe : Q Wicateninpathwayactivation,significantlyincreasing

its expressiorat early treatment times. By luciferase reporter and protein stability assays,
we showed that the increase in SALERpressioninvolves transcriptionaland post
translationamechanism&Ontheotherhand,L Q KL E L W L R Q-cRénW péathwa® Wsing
XAV939 (Tankyrase inhibitor) increased SALL2 expression at later times. Treatment with
XAV939 generated an apoptotic response, which appears to be Shdehdent. As.
projectionof the study, we intendto deeperthe mechanism®f SALL2 regulationby the

Wnt pathiway and evaluate how its regulation impacts CRC cells' behavior.

Funding:Fondecyt1191172 Fondecyt1201215.
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& 0 & BSU R W HDRMDHOVKIRZ Y. G HV S UHPDIEQ R § BB C5Q R WIHQ Q V
)XQILRUHQOHOHWRUHQD PHOHW®RID M@® O $Q G Usl\W DV
3DUGIWKD®RKQVRQHYDLGD@HQWBIR QyP LFIBLRLQIRUPIWLFD
J)DFXO®HEE HQFL®M QLHOHFQRORJtD 8QLYHUVLG&DG OD\RU ¢
OLOOH@OLMNBAHN I3DVRUVERO OHQQV WRRYBHW HDWILRBGRJI\ L%LR
&KLCBHRJUDPHW ' RFWRUBGRHQYPLFOWHJUDWENDUHBWRUtD

,QY HVW IBIDLFLY @\DL\R®IGL O H

'LFHW5 LWFODQV,VLER QXFIOBKN\QE D P H R D@ &HQ W KRHWR.IVO O

51$V DQG WMHRIHRIOIHQH H[SUHVVLRQ '&5V FDQ EH IRXQ
RUJDQLYP Y XEQ @A H &S VD UHK R IVERHH V V H IQRE HD IO MOH YLV V
WUDQVSRVRQ UHJXODWLRQ DQG GHYHORSPHQW 7R GDWH
LQ WKH XR\MEG \BW\OD DVFRP\FHWHV EDVLGLRP\FHWHV DOQ
WKHUH DUH VWLOO PDQ\ IXQJDO VSHFLHV ZKHUH WKHVH
ORUHRYHU WKHUH LV QRW D FOHDU XQGHUVWDQGLQJ RI W
'&5V UHFHQW \HDUV WKHUH KDV EHHQ DQ LQFUHDVH LQ W}
SURWHRPHV ZLWK PRUH WKDQ DOQQRWDWHG DQG UHIF
SURW H RF KAW XZGH K D U D FOVOHEE H [HYQ IIDUR W IPLL@R. @BDIWF D O H

LQ PRUH WKDQ VSHFLHV WKDW VSBEQR XSXGODKRMWNVIK IV R R
| UD F R/E B RWIRIQQ\ZDIVEE® Q R G IRFPIDG: BV F UR 8§ 6 GINQEE) L P DROWW

IXQJL ODFN D 3%$= GRPDLQ FUXFLDOENRGLVMZEQGHQURKR 'GE
SURWHLQ V 51$VH,,, FRUH 2XU DQDO\VLV VKRZV WKDW 3$=
SURWHLQV RI WKH OXFRURP\FRWD DQG OLFURVSRULGLD SK
IXQJDO VSHFLHV WKDW DUH NQRZQ XAPHVWQMWKD R/ \8R D WA \
3$=L QK HXVPB L J K WHDSN SRV L P LAHDQWW K BYIR G K FSHO®D QMUY L Q J

DV FRPPXQLFDWLQJ PROHFXOHV GXULQJ LQWHUVSHFLHV LQ

)XQGLRLY,"OLOOHQQLXP 6FLHQFH ,QLWLDWLYR13WBRJUDP ,&1
/IRUHQD OHOHW LV VXSSRUWHG E\ % HFD 'RFWRUDO 8Q|
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7KH UHFRPELQDQW ' GRPDLQ RI IODJHOOLQ HQKDQFHV W
E\ +HOLFREDFWHWQ SVWO®RPWDQ LPPXQH$QWIRQOU OHQD
DOWRQLD PHQD®PQOHIRWIGRRQVWDQ]D &DWEDMR &HUHFHGD

<DQDUD 3DR[BQD *REQVHIPPREG )UDQ](YISQ QB RBRBBMQVODWLRQDC
OHGLFLQH /DERUDWRU\ ,QVWLWXWR 2QFROYJLFR )XQGDFLYyC
OHGLFDO 7HFKQR®RIXHBEKRRDG 6DQ 6HEDVWLIQ 6DQWLDJR

7TKHVH DXWKRUV HTXDOO\ FRQWULEXWHG

+HOLFREDFWHS\GRMDLUHOHYDQW ULVN IDEWRU LQ WKH GH
*& GXH WR LWV DELRQWR MR IFFU H QW HU R GRMR@\WW WARKIWR X QG Y |
LPPXQH HYDVLRQ+P ISERIEDPLUWOLQ KDV DPLQR DFLGV VXEV\
ELQGLQJ GRPDLQ WKDW LPSDLUV GWLKHH LLPHPRHOSHW REIW L Y7DSV L R
KRVW $ UHFRPELQDQW SHSHWIEGH RUQ J ESHELO DY HESPH.IR PV KR Z Q
YLDRIGQ YLWRMRQH DGMXYDQW SURSHUWKKY DBRRRG HQ \K XPCH
DLP RI WKLV ZRUN ZDV WR GHPRQ\L\g UDWAHY SIRCDMA DD'D LHOQURAL
S\OPWIGLDWHG E\ LVRODWHG KXPDQUSHHO®KH B &\O R B % OR
ZHUH LVRODWHG IURP KHDOWK)\ GR® RSNERRNEWQUW & HD R BV\HW
DQG SUHVHQFH RI Ul' 7KH UHDDWRMBW(SHE WKBRXRK ,T3&:!
IRUPDWLRQ RI H[WUDFHOOX® PXQWR UDSK/UHV\F HHQ FHD XTDKWHGH &/
WKDW LQ LPPXQH FHOOV WUH PW H$ LA FUK D KR-CESE RQ B H WHKWB |, /
LQ FRPELQDWBSRQRMMMRFUHDVHG XS WR WLPHV FRPSDUHG
WKH UHOHDVH RBEW[X\DUDREOQOXOWM® ZKHD XVLQJ Ul' LQGHSH
FROQOMXQFWLBQORMPBHG WR WKH IRUPDWLRQ Rl FHOOXODU F
FRQILUPHG WKDW U1' HQKDQFHV WK H+ L Q QUDRWE XLFR X Q\M KUHH \
IRUPDWLRIFRO®GXWDU WUDSV DQG,WKHX HJISVUWVVD RQRRHQ/ DS
UHGXFH WKH ULVN RI *& +U HQ OLMQUHKEF W RRI) SHUVLVWHQW

)XQGLELL')21'(&<7 JUDQW 17 mQ@G )$/3
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73&7\SBKDQQBBVVFRP L ®/WX@W HURDF \EHW Z4+CHGY) DQG
&D )UDQIWRILEXHVDIGDQNR PHULG D)HAXYDBEFBBEOODGDUH YV
ODUtPXJHQEREDOROPQGHIDRPt +HUSRROWIQJpOLFD *RQJiOH]
*RQJ]iOHIUZDQ OLF&DWGR YV 5HW D EIDBE® JRIH\HBURJUBGR D
'RFWRHBGRQPHDVQRG HODEAR WHRTPLERM ROYJLFRYV 8QLYHUV
GH 7DOFD 7D QPH F\W&LLBBID BXID QW ¥ /D E R U BAHRWEWHR
%LRLQIRUBLWXPDFLYQ 0RM6-0FEPPWMRGH Q LBQUHNDH UGHG D G
7DOFDOFD &KIIRINWGRARFW R BIELRH Q PLHIQF 24IQR O RH B W D O
%LRWHFQRORJtD 8QLYHUVLG D GQ \G\W IGHXOWD PATRO DL F&KL O H
8QLYHUVHGDGDPSXNOBDHQLIGDFD\ 7D O F'™ S BB H O O
% L R CORQIR O H FHHMIHWE QEY HRODWNORRGOHJH 3DUN 0' 868$

Two-pore channels (TPCs) are members of the superfamily of lgatetl and voltage
sensitive ion channels in the membranes of intracellular organelles of eukagfist The
evolution of ordinary plant TPC1 essentially followed a very conservative pattern, with no
changesn thecharacterististructurafootprintsof thesechannelssuchasthecytosolicand
luminalregionsinvolvedin C&* sensingln contrastthegenome®f mossesindliverworts
encodalsoTPCXlike channelsvith largervariationsatthesesites(TPClbchannels)in the
genome of the model plant Physcomitrium patens we identified nineredomdant
sequences belonging to the TPC1 channel lfanwo ordinary TPCitype, and seven
TPC1btype channels. The latter show variations in critical amino acids in thewagés
essentiafor C&* sensingTo investigateheimpactof thesedifferencesbetweenTPCland
TPC1bchannelswe generatedtructual modelsof theEF-handsof PpTPClandPpTPClb
channels. These models were used in molecular dynamics simulations to determine the
frequency with which calcium ions were present in a coordination site and also to estimate
theaveragalistanceof theionsfrom thecenterof thissite.OuranalysesndicatethattheEF

hand domains of PpTPCape channels have a lower capacity to coordinate calcium ions
compared with those of common TR{Ke channels.

Funding: This work was supported by thgencia Nacioal de Investigacion y Desarrollo
de Chile Fondecyt 1220504.
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BWUXFWXUDO DQG WUDQVFUL SSVUR QDY HF KB B D B R [ DJDWHL
JHQH ID®PXOLQJ VWUDZEHUU\ IUX)LWD QESVRL Q-RBERDE DD
'DUZLQ 6iHUDQBRGADIIXVHILD]DQLHO %»O/EVWRW O DERQUBID D
OpQGHiXxH] 3DWULFLR/%IDWPRRURDAWORIDY PRUDOHV#XDXWRQR
OXOWLGLVFLSOLQDU\ $JURLQGXVWU\ 5HVHDUFK /DERUDWR
)DFXOWDG G3H&QB GPLIDXG 8QLYHUVLGD® BXWSKQRPIDDBH &KL
GH 'RFWRUDGR HQ &LHQFLDV %LRPpGLFDV ,QVWLWXWR G
&LHQFLDV GH OD 6DOXG 8QLYHU VLIEERU DNWRULRPGHGH LERK QO F
\ 4XtPLFDXRPSLRQDO 'HSDUWDPHQWR GH OHGLFLQD 7UDVO
8QLYHUVLGDG &DWYOLFD ®HPHULXHFA RADIOFGH & RYGIMWLJIDFL
8QLYHUVLGDG &DWYOLFD GE8DOWXQAURROBDQERKRQAWHUDFYV
,WYWLWXWR GH &LHQFLDV %LROYJLFDV 8QLYHUVLGDG GH 7D

7KH RUJDQROHSWLF TXDOLW\ RI D IUXLW HQFRPSDVVHV YDL
VZHHWQHVV FRORU OQXWULWLRQDO FRPSRVLWLRQ DQG

FRQWULEXWHM-DQWO\ WR RYHUDOO IUXLW TXDOLW\ LV UHGC
E\ FRQVXPHUV $GGLWLRQDOO\ DXWKRUV KDYH GHVFULEHG
HQJ\PH ZRXOG EH LQYROYHG LQ WKHJDILBHDDRIMBRKHOW UD Z E +
REMHFWLYH RI WKLV ZRUN ZDV WR DQDO\]JH WKH UHODWLY
HQFRGLQJ WKH 3'& HQJ\PH LQ GLIIHUHQW ULSHQLQJ VWDJH
WKH SODQW KRUPRQHV DX[LQ DQG $ %8 Hp \DRFP@EYRAPIHQJ D VI
GDWDHDYKW'&JHQH VHTXHQFHV ZHUH UHWULHYHG 6XEVHT
DOLJQPHQWY DQG SK\ORJHQHWLF DQDO\VHV LGHQWLILHG F
IDPLO\ DVVRFLDWLQJ WKHP ZLWK URMDKBURFERVKHPSOLFD
WUDQVFULSWLRQDO EHKDYLRU RI WKLV JHQH IDPLO\ ZDV D
H[KLELWHG KHLJKWHQHG H[SUHVVLRQ OHYHOV WKURXJKRX!
GHGXFHG HQJ\PH VHTXHQFHV ' HPWRHG & Q VRV UNKKAV IS G R WRHOLADR/
HYDOXDWLRQ RI WKHLU LQWHUDFWLRQV ZLWK SRWHQWLDO
SURPRWHU UHJLRQV LW ZDV GHW HUNOMHPE SAVISIRVG VW K H VM R.
KRUPRQHV 7KLV ZDV VXEVWDQDW PMVEYED K& UWPFEYH TXHQ W
DVVHVVPHQWY RI WKH JHQHDBRLIDRLOQ 5EREWFERWIWR DK DWKHH V

H[SUHVVLRQ DQG LWV KRUPRQDO UHJXODWLRQ GXULQJ WKH

7KLV ZRUN ZDV VXSSRUWHG E\ WKM21)'Z&{E<7
)21'(&<7 3BRVWGRFWRDDG $1,//2 $7( SURWHFW
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'53 DQ®BFOLQWHUDGWHRMPRWKHURSKXFWGD XODU VHQHVFH
SURJUHVVLRQ RI FRORUHPBWEOR ORBDEBRWUHV
SDEOR PRUDOFKR @8 LRKKXP D GDB XD 6 GRS G BXNB EOD/PiQ

'tD] 9DOHQWLQD&INVDWDE i U&HQERAY W H J B \R DYRMR X R W \
6FLHQF@Y HUYDRGRIBED QW ISIKLRSG YD QEHGWHRK URQVHDVHV

$8& &' LHDFXRBKHP IDFD® 3KDUPDFHXWLFDO 6FLHQFHV 8QLYHU
&KLOHSDUWRIHQWF KHDIOGROHF%QRORIKXRVEKHPLBEOQ G
3KDUPDFHXWLFDO 6FLHQFHV 8QLYHUVLW)\ RI &KLOH 6DQWL

& R O R UFHDRQVRBEDRL YRQ IR W KOHH D € DQ R I6\H D& IEF K H P R W KS{UWRDFSR W
FHOO GHDWK PHFKDQLVPV VXFK DV DSRSWRVLV +RZHYHU
GHDWK OLNH FHOOKIOWWWBHWHVFRQBHVSRQGY WR D VWD
DFFRPSDQLHBUBQWLNH\ DJLQJ IHDWXUHV ,Q YDULRXV FD
PLWR F K RIQG/E BROIBLYURP RWWNHS WREHORWKHUYBIHXWUFV
WKHUH LV QR FRQVHQVXV UHJDUGLQJ WKH PHFKDQLVPV XQ
LW RFFXS3RY | @W&EUHVWLQJO\ LW KDV EHHQ UHSRUWHG WKI
DSRSWRWLF [$URWIHLKQ L¥FO®H\ IRU VHQHVFHQFH LQGXFWLRC
EHWZHHQ ERWK SURWHLQN FRWRBKBURPRMH ORFDOL]DW
HV W D E OR F K\®HOQ MV E® \D\R Kb DIGARKK] S O\R KZHNX V MG&IS & HOIOQ H V

+&7 ZLOG W\SKR D% 02) $V D VHQHVFHQFH LQGXFHU VXE
'R[RUXELFLQ ZHUH XVHG 6XUYLYDO DQG FHOO VHQHVFHQ
VWDLQ@RZIJFV\WRPHWU\ YLDELOLW)\ BREFMV R VMEIDL\QH @F \WALLY 16\
DFW L \DOMBKRFF XPX@BWBRQ QG ZKLEK WY DO XRWHEBEORW

‘H D ON'RD O X\OSHHD® P D F R QK LIEB I R® @ F3.3) D QUGF[@ DY HO O

DV WKH LQWHUDFWLRQ EHWZHHQ ERWK SURWHLQV E\ FRQI|
OHYHOV EXW QRW LWV SKWPDMHRIAR LFQ RRLMRIFKLR\QLGRWDL B O
ILVVSERWHLRPRMGHIDBXK VE QHVEGGX A/GICRIQ R DBD\%FO

[/ FEFRPSDUWPHQWBOILGHEERKE OHVEOGKFER RQQRZOHGJH
WKLV LV WKH ILUVW UHSRUW HY D @¥@DWQ@H WBKHWMLPFRR U Y BG E

)XQGI$QJ) 6FKRODUVKLS 1f 30& )219B8&DQG
&& )21'$3 93
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6 W U X VDX W RIQWINKUHH J X O BVELRQQ FWURBWR\EH VSKRVSKDWH
DOGRODVH SKRVSKDWDVH IURP PHVERN@RIDEKXR] DUFKDF
VHEDVWLDQ PXQR] PHO U BEFIHROIE IF @HRDW WHIRD | D&M

ILFWRULPDERUDGHOURR XtPWER ORR CCH F XX UGMDLGIQFLD YV
8QLYHUWH GBPEEOHNVLDIJR &KLOH

%RWXWKRUYV FRTOWDEIRARNUHNG

OHWKDQRJHQLF DUFKDH®PVDQH KIQREGHVWRDUWREY WKHLU VR
IHYHUWKHOHVVY WKHVH PLFURRUJDQLVPV FDQ DFFXPXODW
LQWR LQWHUPHGLDWHY IRU PHWKDQRJHQHVLV ZKHQ QXW
PHFKDQLVP KDV EHHQ GMXFRQHRGHQRE JOKEROIWLF PHWDE
PHWKDQRJHQLF DUFKDHD 5HFHQWO\ RXU JURXS UHSRUWH
GHSHQGHQW JOXFRNLQDVH SKRVSKRIUXFWRNLQDVH HQ]\PH
OHWKDQRFRFFXV7RBQLEMWYXNGLWHVWLQJ WR DGGUHVV ZKHWK
FDW D & \WHEH | X Q F WILXRFQ\DRBAH/ SK R D OIGIRWIB VH SKRVSKDWDVH OF
LV DOVR UHJXODWHG FRQVWLWXMLQLSDREMREDHE®R @ HIX O D W R L
7KHLIXQ F YWAFSQIMOD OW KM G RRQ B H QR/IGMKA\RB @ R [\ B K R W RIQIHW H
'+$3 DQI®D\FHUDO G KRVSHKDIWHOBIGH SKRVSKRUVGBWRR &
ELVSKRVSKDWH ) %3KRMSKDWHWRVH 7KH SKRVSKDWDV
HVVHQWLDOOLQ UOKFRQWREIGV®HVLY DQG LV DOORVWHULED
RUJDQLVPV VWXGLHG
‘HGHWHUPKRBEUD PHRER @KW L R MNIHH/R P EOLR) PG $VBQ G

DV V HW YUHHG X OFDMIVISIK @ V' S KEDRAMDEML MY HHU IDHGE W R W@ U @VIKLOAW
DFWLYDWHG E\ WKH HIIHFWRU F$03 7R JDLQ LQIRUPDWLRQ
UHJXODWLRQ ZH(BP3OR\HGWURRGIRO IRU D PHWKDQRJHQLF
)%3$ 3 DW ¢c UHVROXWLRQ ZDV GHIMHWP DQH® QG HWP QD L Q|
E\ WZR FRQFHQWULF ULQJY DURXQG D FHQWUDO \SIRUHI %DV
IRWKH@]\ZHD 8 U R S RAXHIG H WAWLUQKE Q¥ X ILTRAMR W J X O DRAKLIRDX O W V

R E W D L QFHREQ IV & XPVHMAMVER®IPHWKDQRJHQLF DUFKDHD HQDE
HQJLQHHULQJ DSSOLFDWLRQV VXFK DV ESRRBNWVLQQHUDWL

)XQGDRD' (&<7
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43. Tissuespecific codon usage bias in expressed genesDobsophila melanogaster.
Valentina Mufioz Madrid (valentina.munoz.m@ug.uchile.ch\lvaro Glavic Maurer.
Laboratorio de Genética del Desarrollo. Facultad de Ciencias. Universidad dérGtitleo

Milenio Centro de Regulacion del Genoma.

The redundancy of the genetic code implies thatedifit 3letter combinations of
nucleotides can give rise to the same amino acid, which are known as synonymous codons.
The frequency at which each synonymous codon is used varies at gene, tissue, and species
level. Codon usage bias can be explained byewmtide composition of the genome
(mutational bias) and translational selection. Furthermore, genes expressed in different
tissues are subject to different regimes of translational selection and therefore differ in their
translation pattern. To study codoisage adaptation iBrosophila three tissue specific
transcriptomes were analyzed: brain, fat body, and imaginal wing disc. Codon usage bias was
evaluated taking into consideration tissue specific gene expression levels for each coding
sequence in the gem®. When analyzing codon usage globally in each tissue specific
transcriptome no obvious bias was observed. However, when the analysis was restricted to
the genes with the higher and lower expression in each tissue, the bias in codon usage differed
remark#®ly. In highly expressed genes the codon usage bias is towards optimal codons (most
used), in contrast, genes with reduced expression show minimal codon usage bias. These
results suggest that the genes expressed at the level of different tissue présetvelis
regimes of translational selection and genes expressed in more than one tissue analyzed
would display differential translation efficiencies.

7KLV ZRUN ZDV IXQGHG E\ $1,' ,&1 $1," )21'(&<7
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44. EGFR/PISK/AKT1 downregulation and A2sAR antagonismaffect mesenchymal
markers in  glioblastoma stemlike cells. ~Giovanna NavarrocMartinez
(giovannanavarro@alumnos.uach.clBarbara Hidalgo-Sotomayof, Pamela Silva-
AlvareZ Rubén Yafiez Mariela Silvd, Diego Carrilld*# Claudia QuezadMonras®#
!Laboratorio de Biologia Tumoral, Instituto de Biogquimica, Facultad de Ciencias,
Universidad Austral de ChiléUnidad de Radioterapia,Departamentade Oncologia,
Hospital Base Valdivia. Laboratorio Virologia Molecular, Instituto de Bioquimicay
Microbiologia, Facultadde Ciencias, Universidad Austral de Chile, Valdivia, Chile.
4Millennium Institute on Immunologyand ImmunotherapylUniversidadAustral de Chile,
Valdivia, Chile.

Background. Glioblastoma (GB) is a highly aggréss brain cancer. GB's main treatments
include surgery, chemotherapy with temozolomide, and radiotherapy. Low treatment
effectiveness and treatment resistance are attributed to glioblastordikstesalls (GSCs)

and specifically to their mesenchymal (MEESCs) rather than the proneural (E$C)
subtype. High levels of adenosine in the GSCs microenvironment correlates with the
activation of lowalffinity adenosine receptors, such asAR, which promote celinvasion,
proliferation, immune suppression, ampengenesis. Additionally, highly amplified and
mutated EGFR in glioblastoma cause similar effects. The activation of these receptors can
promote MESGSC differentiation and could be involved in the evattivation of the
PI3K/Aktl pathway. We aimed to tablish a treatment that sensitizes MESC to
radiation by regulating mesenchysmbneural transition.

Methodology. MES-GSCs were treated with am#R antagonist for 24 hours before
radiation (10Gy)protein microarray, and flow cytometry assay wendgrened to evaluate
proneural andnesenchymal markers. MESSC were treated with 8AR antagonist
and/or EGFRtyrosine kinase inhibitor for 12h western blot assay was performed to assess
PI3K/Akt1 pathway activation.

Results.Antagonism of AsAR before adiation diminished mesenchymal markers and
enhanced proneural markers. Combined treatmesfAR antagonist, and EGFBrosine

kinase inhibition, showed a summatory effect by downregulating the PI3K/Aktl pathway
even without radiation.

Conclusions.We siggestthat a combined effect generated by the antagonism of EGFR and
adenosine receptor 2A may influence radiaticinduced mesenchymal to proneural
transition, via the downregulation of the PI3K/Akt pathway, in glioblastoma kkeroells.

This treatmentombination could increase patient survival after radiation.

Funding: FONDECYT 1200885, ICMNID, ICN2021_045, FONDECYB220237.
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'"HY HO R B PFHIDQW HBRGHRW KKMQFWVR/QABOL6' 6 0<& SURWHLQ
SURWHLQ LQ¥DIODMWHIRMMEK #XGHBtFWRDH]9BOHQWLQD
*RQ]IGHFFKKLRTXtBROAY HUGIHE RQFH S BIK)L@SHD E R U DGHR U L R
,QY HVW H® EH Q@LLIRWP p G)IDAADN\BMIHG LFEQDYHUVLGDG &DWYOLFL
6DQWtVLPD &RQFHSFLYQ &KLOH

0<& LV DFWUDWNVRQ IDFWRU WKDW DFWV DV DQ RQFRSURWHL
WXPRU SURJUHVVLRQ $PRQJ WKH SURWHLQV WKDW UHJX
PHWK\OWUDQVIHUDVH 16' 6SHFLILFDOO\ WKH VKRUW LVRI
RLQWHUDFWLQJ ZLWK 0<& LQFUHDVLQJ LWV WUDQVFULSWL
LQKLEWW# QJ PHG L B\W BIGD RDW&E& ROW H U HE WQ FRIBIFR. @ RL G V

RIL6' 6 16' 6 GRHMWSURP R¥WHW U D Q V F IDLFRMLDRGD O
VW D EALOQWWLIB' 6 0<& QW H UFRPUDHIRDG! W D IRIGVWHK H RDS &
GULYHQ WXPRUV WKH PDLQ JRDO RI WKLV SURMHFW LV WR
WKLV LQWHUDFWLRQ E\ WKH JHQHUDWLR@\BH VWDEIH FH
16' 6 /HQWLYQDDREERVIG' 6:7DQG316' 66 ZHUMQHUDWHG
FRUUHFW JHQH LQVHUWLRQ ZDV FRQILUPHG E\PRHORGQFLQ
FDQFBIQ&H/DFHUYEPRBFHW®B G HAHWUFHK DUD FVEMIOYRBHVFHQFH
PLFURVFRISSD®WVLRQ RI WKH SURWHL QR IDIQQ B/SHSNHR/WP B\W: HA
IRWKH |XQFW LREEmBD PHY O \FRRGHHOWERBT WHES WS IMHHUHQFH YV
LQ JHQH H[SUHVVLRQ VSHFLILFDOO\ LQ 0<& WDUJHW JHQH
16' 6 :7 DQG 16' 6 ZLOO EH D WRRO XVHG IRU WKH IXQFWLR(
HITHEM6' 6 0<& QWHUDFW DRG Q IQ BRMW H &F& W R IRAV KLW X G \
LV WR FKDUDFWHUL]H 16' 6 0<& LQWHUDFWLRQ DV DQ RQFF
GUXJUIQWHH IRGWIKEHQ WXPRUV

Funding:PAl 77200098 ANID)
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46. FluOpti: Low cost and open source optogeneticimaging systemfor synthetic
spatial biology. Isaac NufieZ? (innunez@uc.c|) TamaraMatuteé?, Daniel NGfieZ?,
Wiladimir Arayet, Domingo Gallardd, Fernan Federict®. 'Departamentale Ingenieria
Quimicay BioprocesosEscuelade Ingenieria,Pontificia Universidad Catdlica de Chile
(PUC). 2ANID = Millennium Science Initiative Program, Millennium Institute for
Integrative Biology (iBio), SantiagoChile. SInstitute for Biological and Medical
Engineering, Schools of Engineering, Medicine and Biological Sciences, Pontificia
Universidad Catdlica de ChildOWLabs, SantiagcChile.

The spatial organization of cell states plays a critical role inuhetibning of biological
systems. Understanding the setfanization of these patterns remains a fundamental
challenge in Biology. Classical approaches to understanding multicellular organization are
limited by the analytical capacity of natural biolodicystems. The high number of
components, complexity of their interactions, and limited manipulation make their study
challengingWe havedeveloped synthetichiology andopenhardwarecombinedplatform

to study and manipulate the patterning behavi@yathetic gene networks (SGNs). This is
composed of 1) modular genetic components, including the CcagfdBeneticsystem

and LuxR/LasR quorum sensing system, to elaborate combinatorial synthetic gene networks
designs, and 2) anpen hardwareequipmentthat allows two-wavelengthoptogenetic
control, green light (520 nm) and red light (660 nm), which are used as an environmental
input to trigger SGNs iie. coli cells. It alsoinvolvesblue light (470 nm) andwhite light
illumination to perform multi fluorecence and brightfield imaging, together with ITO glass
heating devices to perform temperature control. The design is based on a Raspberry Pi
camera and microcontroller making it easy to program to satisfy different regimenes of
control and timelapse regrig. The equipment proved to be effective in collecting high
quality data on colony growth and gene expression, as well as an efficient optogenetic
regulation. As a whole, the developed experimental system constitutes a simple, affordable
and versatile pkorm for studying and programming complex phenomena of cellular
organization in a traceable manner.

Funding:FF, TM, DN and IN were supportedoy ANID £Millennium Sciencelnitiative
Program £xICN17A_022 and ANID Fondecyt 1211218.
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(QYLURQFLIS QM DG HW HRWLIRWG KR G HRQ@&SLWWRU FDQDGHQ V|
WURXJK /$03 UHDFWLRQ DQG HKRPFIMEMEKAN B 8 DBHXGIW V
GQXH]#XNEFDFxH] JHUQBEQHULNEFXBEOQJHQLHSDL WDEPHQWR
QJHQUMURDF®BRSURFBRAWLILFLD 8QLYHUVLGD®L,&BWYOLFD
OLOOH®@GLMNEH BRRIWERP OHQQVWRPRYIWHIUDWLYH %LRORJ\
6DQWLDJR Q¥MIRHWUR IO RIQED®L F@PX. QHIBBKARIOQMILQHHULQJ
OHGLAL@®MLRORJLFDO 6FLHQFHYVY 3RQWLILFLD 8QLYHUVLGDCG

2QH Rl WKH PDMRU SUREOHPV DIIHFWLQJ FRQVHUYDWLRQ R
DOLHQ VSHFLHV ,$6 7KLV IDFWRU QRW RQO\ FDXVHV D JU
DQEFRV\WVWHP GDPDJH EXW DOVR OHDGV WR VLJQLILFDQ
UHFRPPHQGDWLRQV SRLQW WR HDUO\ PRQLWRULQJ VWUDW
RSWLRQ WKDW DOORZV FDUU\LQJ RXW HRDYOVSMMQDEQWLRQ
]JRRQRWLF GLVHDVHV +RZHYHU RQH Rl WKH PDLQ EDUULHU
LWV UHODWHG SDWKRJHQV LV WKH ODEN RI DGHTXDWH P
PRELOL]LQJ UHVRXUFHV IRU WKHLUGH®RS PRIFRI¥DE KHVVZ R UN
ELRORJLFDO UHVRXUFHV RSHQ KDUGZDUH DQG IUHH VRIWZ
'1$ LQ DTXDWLF HFRV\WVWHPV PDLQO\&R¥WRHG FREQDDAGKHD & HWA
*LDUGLD GXRGHQIDICILY FOW GHI® R S PRIMRF BORG RRIDG FXOD U
WRROV WKH SUHSDUDWLRQ\D/Q G$RB W HWVEEFMDWREBNE FRDLO IRFZ
WDUJHWYV DQG SURSHU SULPHU GHVLJQ SLSHOLQHV WR LP:
HQYLURQPHQWDO VDRSE8&HVKHHGHYWR BHVHFQW RI RSHQ KDUG
WKH UHJLVWUDWLRQ DQG DQDO\VLV RI IOXRUHWRBRM®N VLIQL
GHFHQWUDOL]HG PRO&FXWRU & BIDEEMNQRIQY RGXREHQDOLV
JXUWKHUPRUH \WKH S/HKUHINRHY R BHRDIESADLWRIGRAD R DINA MCH U P V

RI VHQVLWLYLW\ DQG VSHFLILFLW\ 7KLV ZRUN FRQWULEX
GHWHFWLRQ WHFKQLTXHV LQ WKH ILHOG HSLGHPLRORJLFD

)XQGLURFO 'L DQA ZHUWKSSRENWHG+t0LOOH GELKPFIHVLDWLYH
3URJUD®L B DQG $1,' )RQGHF\W 5HJXODU
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48. Science, Policgnd Society:the role of biochemistsand biochemistry in the Chilean
scientific policy institutions betweenthe years 1957 and 1980Cristébal Olivares®
(colivaresv@fen.uchile Jl ChristianA.M. Wilson Moya!, Barbara Silva Avarfa 'Single
Molecule Biochemistryand Mechanobiologyaboratory.Departmeniof Biochemistryand
Molecular Biology. Faculty of Chemiand Pharmaceuticals Sciences, Universidad de .Chile
Departmentof History. Faculty of History, Geographyand Political Science.Pontificia
Universidad Catélica de ChiléSchool ofPostgraduatd=acultyof Economy andBusiness,
Universidadde Chile.

In 1957, the University of Chile creates the first experimental science career in the country:
Biochemistry. This career sparked new possibilities for scientific labor and public space for
professional scientists. Later, in 1967, President Frei created ttmm&laCommission of
Science and Technology, which wagghly influenced by this new generationsof
professionals.Among these scientists, it can be distinguished for their scientific
contributions and participation in the public policy: Osvaldo Cori, woder of the
Biochemistry career; Hermann Niemeyer, founder of the first Ph.D. program in science;
Jorge Allende, coordinator of the first Molecular Biology classes in the country. From these
personalities, the relationship between biochemistry and théonaht science
institutionalization can be traced.

This sociohistorical and science policy research aims to analyze and interpret the scientific
contributions of these pioneers in biochemistry to the institutionalization and strengthening
of the experimentasciences betweel®57and1980.We discoveredconnectiondetween
theseinvestigatorsand how the lack of resources and poor conditions of making science
pushed them to seek for representativity and lead them to important pioditieprincipal
institutions that administratesscientific research We also discoveredthat their research
directly enhanced the national scientific work and the national scientific institutions, but the
growth of their scientific research work was inversely proportional thigir public roles

and actions7R ILQDOL]H ,100 EULHIO\ WDON DERXW WKH SURMHTF
in the study of contemporary scientific institutions, public policy and science policy area
can lead.

Funding: This work was supported bhe Fondo Nacional de Desarrollo Cientifico y
Tecnologico (FONDECYT) N° 1181361 (by Dr. Christian A.M Wilson) and N° 11200168
(by Dr. Béarbara Silva).
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$ QHZ PHWKRG WRGHISH\POHQ$ NLQDVH DFWLYLW\ .LQHW
RIDFRXSOMZDPROYS$' QL HSHQGEGOQRMRNLQDVH DBIGRYSKBDRAMH
GHK\GURJHQD V HO CHIOBtIY MILWYFD UWLQ SHUHLUDAXRRFKLOH F
)XHQSWHW WH 9XKEPREAWRU RDIWQBHER UDGWRURRXt\WP L FD
% L R OCRRI®OM F XDOFX@BWED H Q BIQRLY H UM RIXKEOH 6DQWLDJR &KLOH

$73GHSHQGHQW NLQDVH DFWLYLW\ LV XVXDOO\ PHDVXUHG
GHK\GURJHQDVH 3. /'+ FRXSOHG DVVD\ ZKHUH WKH $'3 S
R[LGDRMILSROQZKLER XD @W BN 9 9LV LESHFW URW HQWPYRZHYHU
VRPH SUREOHPV UHODWHG WR WKLV DVVD\ DUH WKH KLJK F
3(3 HPSOR\HGVREVW FRWH :H SUHVHQW D VLPSOH FRXSOHC
GHSHQGHQW JOXFIRNP®&P RHFAFNERD O.DVBJO X FR/KRYV SKDWH
GHK\GURUHRMXFHRQRVWRF P HRHEW HIQRLPGHAX S Q/LEH3
SURGXWE$'RQHGXFWLRIQ HWKPLOG W R W RN BHW KH ]\ P H
DVVIRQGLIQBOWHUWHQDW SWUPPHYWBQWD[DW+ DQG
f&(QI\PKQLP/UHTXLUWAKHRIRSYOHG DVVD\ ZHUH FDOFXODWH:
DQG 6WRUHU PDWKHPDWLFDO RRG&MO W K EDWKRDKE O WWDK H
K\GUR[\PEWHKWLGLQH SKWRWSKDX8H NIFQ\OLYLWI7OQKQELWLRQ
/P* 3'+ E\DVVHARP SR QZD@WY O XIKWMBEBBEHKDYHY DV D ZHDN LQKLI
ERWK HQ]J\PHV )RU /P* 3'+ $73 VKRZV D FBASHMREWH YH LQ}
Q X F O HIRSW LOBQHDP L [ HLAQ K L EZ KVHIRFR VHZ D W KHD UV E VWK DW H
DQD ODRIO\WRAW & HV DG O LFIREXCHD \GDI\ H F WRLIDYEH) RUDESQRIIB7 3
FRQFHQWUDWLRQV IURP XS WR PO IRU PHDVXULQJ -
HQDEOH XV WR H[$ARGH VRURRWE HIDM \QD \ RMNKLIHQ ¥ § H FIVFUWAKLPY L W\ V
PD\ EH GHWHUPLQHG WKURXJK WKLV PHWKRG

JRQGHF\W
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5ROH RIL@ WKH VWD E WDV BQICS WRR Q IF® WDHWLY LW\ R
JDOOEODGGHU BDQBY U3 SHE®BIMMHOSLOD U #HPUDY®LFRP6iQFKH]
+LQRMRYXDLR & JDUEOAMLRX1LGVWLWXWR GH %LRTXtPLFD \ OL
)DEXOWDG GH &LHQFLDV 8QLYHUVLGDE RIVNRID G HS kb IKKDQ R &
&HOXODU \ OROHFXODU ,QVWLWXWR GH &LHQFLDV %LRPpGlL
GH &KLOH 6DQWLDJR &KLOH

*DOOEODGGHU FDQFHU *%& VWDQGV DV RQH RI WKH PR\
DIIHFWLQJ WKH ELOLPR\DWQRB D ® WISLWXHIOLDO JDOOEODG
FRPSOLFDWHVY GLDJQRVLYV DQG WKHUDS\ 7KH HQGRWKHOLC
(7%5 SOD\ D FUXFLDO UROH LQ YDVFXODU KRPHRVWDVLYV
LVRIRUPVSURPRW MV LYHQHHV VFD WHRXIX DFWLYDWLQJ JHQHV
WXPRUDO FKDUDFWHDRWWUESW LR DRRHDFML YIHO\LL RY RQ LW
VWDELOL]DWLRQ DQG WUDQVORFDWLRRQVWR WKGDRNSFDROXV  +
UHJKROWQ *%& FHOOV UHPDLQV XQNQRZQ %DVHG RQ WKH\
GHWHUPLQH ZKIHHNKBBBMMQLQ IXQFWLRQ ZKLFK FRXOG LF
SURJUHVVLRQ )RU WKLV SXUSRVH ZH DNIVWHMQHQ QXPQNIEFL
OMYVV XVLQJ ZHVWHILE EORWS BRPBLYHO\ LQ *%& FHOOV 12=
DQG 0$& GXDO (75V DQWD JROQUNQ/L Q6X\DD/EHEDWXRBRWHG E\ D |
DVVD\ DQG LWV ORFDOL]DWLRQ E\ LPPXQRIDWRRHYFAQFH
WUDQVFULSWLRQDO DFWLYLW\l(ZDWK HYHDSORUDWHAG [EMV D23 22
GHPRQVWUDWM® DEKXDBAHYQLQ FRQVHTXH QWD GMFKID G MLARIQ
DFWLYLW\ :RDOHLE@DOO\ HO HYDDMHOQL Q XFHOYHHEIUH DDV D R Y DLEAD\H
WRWDO SURWHLQ OHYHOV DQG VWDELOLW\ LV REVHUYHG 7
VLIQLILFDQW FKDQJHV LQ HWMFWR¥BO\L]BEBWRQLIQQIY FR
WUDQVFULSWLRQDO DFWLYLW\ LQ *%&

)XQGLQJ )1 (&<7 .1 DQG &7
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51. Application of Optical Tweezers for Detecting Misfolding Intermediates of RNA

Molecules Induced at Low TemperaturesRodrigo Riverdrodrigo.rivera.s@ug.uchile !

Cristian Valdebenito, Cayetana Zamorano & Mauricio Baghoratorio de Bioquimica,
Facultad de Ciencias Quimicas y Farmacéuticas, Universidad de Chile.

Correct folding of RNA is crucial for its proper function. In this context, the temperature is
a key variable affecting the interconversion rates betweencttfermational states of the
RNA. Specifically, a temperature downshift decreases the rate of interconversion favoring
the presence of misfolding RNA structures. However, bulk experiments performed by classic
methodologies like circular dichroism or ele@horetic mobility shift assays lack the
required resolution to characterize the misfolding distribution of states induced by a
temperature downshift. In this work, we used an optical tweezers device to characterize how
the temperature affects the foldingtipways and the misfolding probability of a small
harping of 53 ribonucleotides. At 10 °C, the force necessary for the unwinding of the RNA
hairpin increases in comparison to experiments conducted at 21 °C. Also, the number of
mechanical trajectories wittooperative transitions of unfolding and refolding diminishes,
which can be explained by the stabilization of folding intermediaries or misfolded structures
induced by low temperatures. Ongoing experiments are currently underway to investigate
how RNA chagrones, induced by cold conditions, influence the mechanisms underlying
RNA folding and misfolding.

FONDECYT 1231276
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52. Impact of Hormone Treatments on Phenolic Content, Color Development, and
PigmentRelated Gene Expressioim Strawberries during Pre and Postharvest Phases.
Darwin Sae?%darwin.saezp@gmail.comLarolina ParréPalma, Fernanda EspinoZza
Patricio Ramo%®, Luis MoralesQuintana. Multidisciplinary Agroindustry Research
Laboratory, Instituto de Ciencias Biomédicas, Facultad de Cierd#ada Salud,
Universidad Auténoma de Chjl@alca, Chile.?Programa de Doctorado en Ciencias
Biomédicas, Instituto de Ciencias Biomédicas, Facultad de Ciencias de la Salud,
Universidad Auténoma de Chile, ChiléVicerrectoriade Investigaciony Postgrado,
Universidad Catdlica del Maule, Talca, Chile. # Plant Microorganism Interaction
Laboratory Institutode CienciasBioldgicas,Universidad de Talca, Talca, Chile.

Globally, strawberry fruits are immensely popular, yet certain environmental and
physiologcal conditionshindertheirredcolordevelopmentgausingeconomidossesiueto
reducedroductquality. To investigateherelationshigetweercolor changesndnutritional
compounds driven by two important hormones involved in the fruit ripening $spoe
conducted a comparative study on the "Camarosa" strawberry fruits. We analyzed
anthocyanin accumulation, total phenolic and flavonoid content, and examined pigment
related gene transcription profiles post Abscisic acid (ABA) and auxin (Aux) hotmona
treatment in pre and postharvest conditions. Thus, following ABA treatment, we observed
heightened red coloration, indicative of positive color enhancement in white stage fruit
(preharvest conditions), and an increase of the red color in the ripe ptagkra(vest
condition). However, auxin treatment during the two stages of strawberries did not yield
significantcolorchangesMoreover, anthocyanin accumulatimereasedubstantiallypost

ABA treatment, affecting the transcriptional profile of geneslived in flavonoid pigment
biosynthesis. Notably, th&aANS gene demonstrated the most pronounced increase.
Excitingly, we establishedorrelationdetweercolorandvital physiologicalpropertiedike
SSC/TA and weight. This underscores color's role @sadity indicator. The implications
extend to future breeding programs, where these findings can inform decisions aimed at
enhancing the nutritious compound content of strawberries.

This work was supported by the FONDECYT #1211057, FONDECYT #1220782, and
ANILLO #ATE220014 projects.
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,QWUDFHOOXODU SURFHVVLQJ Rl PROOXVSHEKHIRRF\DOQ
LPPXQRVWLPXODQW SURWWHHQNQ WVELQILFKHH®EWH / 6DOD]DL
PLFKHOOH VDOD]D&G I CREM@GARIBKIR 'tIDP D WBXDXVWR

ODQXEHDELIQ 6DODIRD ,QpV /MHERNMHWRULR GH ,QPXQRORJtD
&LHQFLD \ 7HFQRORJtD SDUD HOG6HIF¥DWQY R®H R% LFB\E HRQR (
6XEGHSDUWDPHQWR ,QQRYDFLYQ 'HVDUURO®RBROXDBQYQHUH
GH 7THFQRORJtDV 6DQLWDULDV (7(6$QY HOMWWLW K WRY G H HOVDCDOUX
%LRVRQGOHGISFDO 5HVHDUFK &RXQFLO &HQWUH IRU OHGLF
([HWHU ([HWHU 8QLWHG .LQJGRP
OROOXVN KHPRF\DQLQV DOGMXNIBHWY XNMHGUDWUY DQG LPP)
ELRPHGLFDO DSSOLFDWLRQV EHFDXVH WKH\ ELDV WRZDUG
H[SODLQHG E\ WKHLU KLJK PROHFXODU PDVV 0'D FRP
KHWHURJHQHRXV JO\FRVOQ/LW L RMYG R LIFKQMWHHPDP PXQH UHF
7ROQNH UHFHSWRU 7/5 DQG WKH PDQQRVH UHFHSWRU
SURLQIODPPDWRU\ UHVSRQVH WKH HQGRF\WRVLV DQG WKF
E\ DQWSLIHHOH Q@N. QP3RWO IROORZLQJ WKH SURWHDVRPDO DQ
ZKLFK JHQHUDWH SHSWLGHY WKDW ELQG WR WKH, PDMRU Kl
DQG RU FODVYYV ,DFOWE& DWLQJ DGDSWLYH LPPXQLW\ 3URWHL
E\ $3&VFIHMOLVWURQJHU LPPXQH UHVSRQVHV QHYHUWKHO
JO\FRSURWHLQV VXFK DV 2YDOEXPLQ 29% N'D DQG
JO\FRSURWHK\ISRWKH\WBEHP RWKD@W@LQV DV H[RIJHQRXV FRPSOH]
DUH VORZO\ SURKHWYXHGSERWRIDVRPDO DQG O\WRVRPDO SD
SURLQIODPPDWRUA PXWISRM BB &Y ZH XVHEHOMKHL®6 DQG E
PDUURULYHG GHQGULWLF FHOOV )XUWKHUORBRDWKXWHD XV H
FUHQXODWDERQFKROWEBROHRRMY $QDO\WHV RI KHPRF\DQLQ S
E\ LPPXQREORW UHYHDOHG IUDJPHQWV RI ! N'D DIWHU
29$ ZDV FRPSOHWHO\ GHJUDGHG 6LPLODUO\ KHPRF\DQLQV
KRXUV Rl VWL P RQNWLURDQVHG/ BHP,6$ DQG IORZ F\WRPHWU
LQKLELWRUV RI WKH SURWHDVRPH DQG QBVEBPDO GHJU
VHFUHMBHR® UHVXOWYV VXJIJHVW D FRUUHODWLRQ EHWZHHQ
VORZ SURFHVVLQUQR/I KKIIPFFKFFIRQWULEXWHYV WR H[SODLQ WKt

)XQGLQIL'(&<7 $1,
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&KROHWMIODRVHG OQF51$V DV UHVSRQVH SUHGLFWRUV R
&KLOHDQ SDWLHQWYV ZLWK, \K\'S HWAK R ©Bi@ HIHRRRACGHES IRDD U P H Q
* 8ELOOD 1HOLRLSRE USDE®IY W DOD]DURHQWE W HRUD EO®H F X0
%LRORJ\ DQG 3KDUPDFRJHQHWLFVY 'HSDUWPHQW RI %DVL
8QLYHUVLGDG GH /D JURQWHUD 7HPXFR &KLOH
6WDWLBXUDHAWO\ WKH WUHDWPHQW RI FKRLFH IRU K\SHLU
LOQWHULQGLYLGXDO YDULDELOLW\ KDV EHHQ REVHUYHG LQ W
UHSRUWHG WRKHIR®RELRU 509¥518Q WKH PHWDEROLVP RI
QHYWKHOHVY WKHUH DUH IHZ VWXGLHVY WR GDWH WKDW VK
ZLWK VWDWLQV 7KXV WKH DLP RI WKLV VWXGN\QFBLSVR DV VI
$565 &+520( /$668 0$17,(DQGQF+5 DVVRFHDWMG ZLW|
LQYROYHG LQ FKROHVWHURO KRPHRVWDVLY LQ OHXNRF\WH
WUHDWPHQW ZLWK DWRUYDVWDWLQ DQG FRPSDUH WKHP ZL\
OHYHOV $ VHFRQGDU\ DLP ZDV WR Q VR/RYRFWKHHHIWHOV R
GLIIHUHQWLDWHG WR PDFURSKDJHV 7KH VWXG\ LQFOXGHG
OHYHOV DQG LQGLYLGXDOV ZLWK K\SHUFKROHVWHUROHPL
DWRUYDVWDWLQ PJ GBOOWEHNMUHQ®WLDWHG WR PDFURSK
DQG WUHDWHG ZLWK GLIIHUHQW GRVHV Rl DWRUYDVWDWLC
GHWHUPLQM&E\7%H OQF51$V 53 0$17,6 S DQG
OQF+5 S SUHVHQWH G RLQ EQH D& HNGX FHNISIEMMWY FRPSDUH
VXEMHFWV )XUWKHUPRUH DWRUYDVWDWLQ KDG D QHJDWL
OQF+5 S LQ +& VXEMHRWNVOBIWBBUWDWDWP WEWM H[S
OQF53%5%5 DQG &+520( S OXBRIR DRPISWUHDWPHQW /$6
VKRZ VLJGLILADABQYFHY DPRQJ WKB YURXKRY DO WKH OQF51%$
VLIJQLILFDQW GLIIHUHQFHV LQ H[SUHVVLRQ DIWHU DWRUYD\
OQF51$V WHVWHG SHBWHHYW LKRIQ IHY HQ VBDMA.HQWY DQG SOD\
UHSRUWHG LQ WKH UHVSRQVH WR DWRUYDVWDWLQ WUHDW
ELRORJLFDO LPSDFW RI WKHVH OQF51$V RQ FKROHVWHURO
)XQGLQD (&<7
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,PPXQH UHVSRQVH FKDUDFWHUL]DWLRQ RI D QHZ IRUPX
DIJDLQMVVPWUDFKEDQOWQD UR WDODIDUDUBRGHF JUDQFLVFD 6WDL
"RUJH 5 7HE®NO®GR ROLOMRQ ) 5D DXOHI BDRIPMHRWHFKQRORJI\ DQ
%LRSKDUPDFHXWLFDOV /DERUDWRU\ 3DWKRSK\VLRORJ\ '}
6FLHQFQIWHUVLGDG GH &RQFHSFLYyQ 9LFWRU /DPDV 3
&KLOBDWKRORJ\ DQG 3UHYHQWLYH OHGLWHQHQHBSD B WLPHIAM
8QLYHUVLGDG GH &RQFHSFLYQ $YHQLGD 9LFHQWH OpQGH]

&RQYHQWLRQDO YDFFLQHAD DSBS Q RY H G WRR IFREOEWRIIDREW D O T
RI 3RUFLQH 3UROLIHUDWLYH (QWHURSDWRLWBWLROY HD $RDG
WKH GHYHORSPHQW RI HIIHFWLYH YDFFLQDWLRQ VWUDWHJ
YDFFLQHV DUH QHHGHG WR IDFH WKLV SUREOHP WKDW FD X\
,Q WKLV VWXG\ ZH HYDOXDWH\GSW®& W H DOHEW F B Q & L BPXKH V X
FDQGLGDWH :H SURGXFHGLYWWUDHFMNINGRMHEUVODQWYFOXVLRQ
( FRGQWLJHQV ZHUH HPXO\RLIOHG GMX WIKGWZDRIHWD QLGH ¢
,PPXQH UHVSRQVH L® G LEN\VLDIB\ BYPW XOIE VDQGZLFK (/,6$V
F\WRPHWU\ 7KH YDFFLQH FDQGLGDWH V VDIHW\ ZDV DVVHV\
WKH FOLQLFDO EHKDYLRU RI DQLPDOV 7KH YDFFLQH FDQ
UHVSRQVH LQ L QRAFFXIWHCH &/ S LIWWHF FRQWURO JURXSV +XP
LQFUHDVHG RQH ZHHN DIWHU WKH ERRVWHU LQ YDFFLQDW
SHUVLVWHG XQWLO WKH HQG Rl WKH H[SHULPHQW ZHHN

DFWLYDWHG FHOHDROMDIW @ HEY SRDD/GIVFULSWLRQDO DQG WUDQ
&HOO SUROLIHUDWLRQ DVVD\ XSRQ VSHFLILF DQWLJHQ VW]
O\PSKRF\WHYW WKH VDPH GRVH $QLPDOV JDLQHG ZHLJKW F
FOLQEMHX®YLRU GXULQJ LPPXQL]JDWLRQ DVVD\V 7KLV U
LPPXQRORJLFDO UREXVWQHVV RI WKLV QHZ VXEXQLW YDF
SURPLVLQJ UHVXOWV DUH HQFRXUDJLQJ WR FRQWLQXH GF
YDFFLQH FDHYSD@BWWKWROYDLODEOH DUVHQDO WR FRPEDW :

)XQGLQJ )YRQGHI ,7
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&RORUHFWDO FDQFHU VFUHHQLQJ WKURXJK WKH GHWHF
.DWKHULQHAXIDOWDG\WRDOJDGR#PDJLVWHQ X8R &RWYIDMVLDQ

&DVWHRGVYE 5BIQE ODWIDV &HBABWIR GH 9LIJLODQFLD GH $JXD
&HQWLQHOD %LREtR )DFXOWDG GH OHGLFLQD 8QLYHUVLGD
&RQFHSFLYQDERRUOWRULR GH ,QYHVWLJDFLYQ HQ &LHQFLD
OHGDML 8QLYHUVLGDG &DWYOLFD GH OD 6DQWtVLPD &RQFHS
&RORUHFWDO FDQFHU &5& LV WKH PRVW IUHTXHQW PDOLJQ
RQH Rl WKH PDLQ FDXVHV Rl PRUELGLW\ DQG PRUWDOLW\ Z
E\ZKLFK &5& FDQ EH JHQHUDWHG DQG IURP WKH DOWHUH
ELRPDUNHUV DUH UHOHDVHG IRUKWKH BMHW B AWAHRWW HE MW\ & L )
ERGLO\ IOXLGV VXF K VDRK/HEDHRRR B\GLGD ISRV R OWIK IR GG RY T XD F
WXPRUGHHIQ®MG IURP WKH WXPRU PDVV WKDWH WRZW XBDRUR W
GHVTXDPDWLRQ LW LV SRVVLEOH WR GHWHFW LW LQ ZDVW|
VSHFLILF KXPDQ ELRPDUNHUV H[FUMWRHRE RDWOQ EHRSLLGHRLARC
LQIRUPDWLRQ RQ SXEOEHFIK}MD PR QR RAEW WNRIVZAH OL@) WKLV VV
VRXJKW WR GHWHEFW WKH H[SUHVVLRQ RI &5& P51% ELRF
&($&$0 DQG ,7*$ LQ ZDVWHZRWROIFEHHSBWRD HRVLIRERPRQ ,Q
WKH ILUVH QZWWINFHM QFUHDVH H[SUHVVLRQ RI JHQHV DQC
DVVRFLDWHG ZLW KT 3& B RWKKUHRK BRHDMW @ QQWMIKH RWKHU KDQG
SRVVLEOH BNR7 TG3HM HEERW W E LIRP ZDNMUHZDWHU VDPSOHV FR
H[SUHVVLRQ ZLWK D FRQNWUKRIU S RVSOHO/HVWULRRERNY B WRKI HWXIJ J H V W
ELRPDUNHUV FDQ EH XWIEEFIN RQIOR EERSOMFOORZLQJ WKH FU
RI D SDQHO RI VSHRUI WKHELBFAWHYFMLRQ RI WKLV FDQFHU DW

)XQGLQJ 7KLV ZRUN ZBDOYOGKRXSBRURQIDOEGH '"HYDUUROOR 5HJL
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([WUDF HOIO KIRIRD Y HRBILYUH VW LR PHOD QRHPOOV HQKDQFH
LQ YLYWOUWREXODU QHWARWRNY IRWU HQ G R WsKRH CADIK XFHH D O V
VRILDVDQKXH]D J3IPMYGRE R B R DY L$QEDR U QRD R EIOL RD \
+HLQHFINHULDQD &LUXMBWWW AQ®RPZ ) * 4RERWIRVRU\

& H O OORIPIPIX Q L FECHMIWR QW X RIQHNWU FOMM D E DAL/ RDQFHU & (0&
)DFXOW\ Rl OHGLFLQH 8QLYHUVLGDBERH REREGMDBOG QWLDJF
OHWDER®HVYPDWMMIGRRAOMY*$ ,QVWRWXXNWHULWLRQ DQG )RRG 7H
,17$ 8QLYHUKKGDIS 6B QW L$IENRD QERHGNRHAK U R'QNVFH DV HV
$&&'L6BQLYHUWVEGDE&BDIQWEREIRHYLVRROWDERQGRFULQRORJ\
DQG 1XVBQLW HR®LWKL Q 5\W R 78 %30 H

Caveolinl (CAV1) is a membrane protein that prates cancer cell migration, invasion,
and metastasis in a manner dependent on CAV1 phosphorylation on tyrésiMé4).
Additionally, extracellularvesicles(EVs) releasedby metastaticcancercells promote
migration and invasionof less aggressive recgit cells in a CAVidependent manner.
However, the relevance of CAV1 phosphorylation in-&Wnulated events remains to be
determined. Here we used B16F10 melanoma cellsexmessing CAV1 as a model to
determine how the EV protein content was affebieyrosine 14 phosphorylatiomndhow
theseEVs modulatedthe angiogenicpotentialof endothelialcells. EVs wereisolatedby
ultracentrifugation from  B16F10(Mock), B16F10(CAV1), phosphmimetic
B16F10(CAV1/Y14E), as well as phosphall B16F10 (CAV1/Y14F)cells. EVswere
characterizedising NanotrackingAnalysis and Westernblotting. The protein contentof
these EVs was further analyzed using shotgun proteomics. The biological effects of EVs in
EA.hy926cellsweredeterminedisinganin vitro angiogenesimodel. EVs of B16F10cells
over expressingvild-type CAV1 andphosphemimetic CAV1(Y14E) containCAV1 and
otherproteins linkedto signalingpathwaysassociatedvith cell adhesionmigration,and
angiogenesisMoreover, these EVs, but not EVs from CAV1@&H) or Mock cells,
increased vascular network formatiorvitro by endotheliaEA.hy926cells.In conclusion,
CAV1, andespeciallyits phosphorylatiorat tyrosinel4, is implicatedin modulatingthe
contentof EVs from B16F10melanomeacells, thereby favong the formation of linked
networks by endothelial cells. Therefore, identifying the mechanisymahich EVs
containingCAV1 promoteeffectsthat relate tangiogenesis tumor development may be
of great potential therapeutic interest.
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%HOOPRROSURWHD@RYWODQVFUDBWERR OYHBUGLDF
K\SHUWURSK\ UHYHDOHG WKURXJK KXPDQ WUDRNGULSWLF
JUDQFENBGRIDHURXDQ VLOYD D#XFWRKILDMREBWULMNRSH]

*D O O DAHG/ROMQHJITDP RUDUVXODEXHMDHUQDQGD JUHGHULFNYV
JHUQDQGD1HDISOWDXULFLR /DVWROHBWLQDHSDUWPHQW RI
%LRFKHPLVWU\ DQG OROHFXODU %LRORJ\ DQG&LBY®QFHG &H
)DFXRMKH P LIFQED U P D F HXFAN HFBFILW H UV BEDGH 6 REWQ B JR
&HQW IR RORIBILD/ W IS PBIYV W XGHRR P X Q L GD\GHIP \G BGIDD Y H V
OLQHURV 6<67(0,; 8QLWHUVYLCYG56BFDJIRERGKERHYLR
%LRLQJHQVMEGWEXWERELEDD) JH Q LSHUHNDH UVH®DEILQY 5DQFDJIXD
&KLOH OO HQLKWEWRWRHIBI QRBHJIJXODWIBR®S$1,' OLOOHQQLXP
6FLHQFH ,QLWLDWLYH 3URJUDPDERUD®BALR @KLWHWLFD
([SUHVPQQFIDV$8QLYWLGRELODIQWERIRH

+HDIDWO XPYHDFRP SBORQ G Z\W HRVEH IFIDVQ © RIS Q R EIKRRE K H

ERG\ +) RQVHW SUHFHGHV FDUGLDF K\SHUWURSK\ &+ DC
ZRUNORDG FKDUDFWHUL]HG JBP HDW G ISROFUB EDWFH VWQGID VR U
1RUHSLQHSKULQH 1( DFWLYDWH D JOREDO WUDQVFULSV
FDVFDGHV Rl PDVWHU WUDQVFULSWLRQ IDFWRUV 7)V H J
ELRORJ\ DSSURDFK ZH EXIHJ&OD WRWD\QY AWZRVUINR FBO DFWI
 QWHUHVWLQJO\ WKH QHWZRUN FRQWDLQV VHYHUDO 7)
XQFKDUDFWHUL]HG IDFWRUV W KXNZWH R & BWEDPX®HEAVH DV D S
UHVSRQ&HBRQG L AHARHIRBOWWODUGLRP\RF\WHV 1590 ZLW
REVHUYHG LQFUHDVHG %&/ P51$ DQG SURWHLQ OHYHOV WK
RI K\SHUWURSK\ PDUNHU $13 DQG %13 $GGLWLRQDOO\
QXFOHDU GLVWULEXWLRB\RRQWH \KWSHUNY B B\ K HHD RJEER BW K
NQRFN®RRZQVUHDWIA®G P HO L RWUKBHIVHHIGH [ S RH B BRMQG %13 DQG
LQKLELWHG FDUGLRP\RF\WH K\SHUWURSKLF JURZWK %&
PLWRFKRQGULDO IUDJPHQWDWLBQ DWIBLRYSOHY MO U WERSWK W K
RI WKH PHWDEROLF VZLWFKLQJ REVHUYHG LOI)P & © L RUDMKHI
$13 RYHUH[SUHVVLRQ 7R RXU NQRZOHGJH WKLV LV WKH IL
+) D PRGHO FDSDEOH RI LGHOWNHE. QQ @HMZ)LQDOO\ RXU UH
%&/ PD\ HIHUW DKESHWWERGKLFRUROH )XWXUH VWXGLHV ZlI
%&/ SKWHUWURSKLF PHFKDQLVPV SRWHQWLDO WKHUDSH
SRWHQWLDO WRR JHP\WW LOHDW.NE @ 5 U

)XQGLQJ $1, )6 )) 9¢ )21'(&<7 $1
93\ 0/ ,&*(%&53 &+/ 930/ $1,')21'$3
93
&HQWHU IRU ODWKHPDWLFDO ORGHOLQJ $SR\R D &HQWUR\
JRQGR %DVDO )% 0/ $1,  OLOOHQQLXP 6FLHQFH ,QLWLE

)) 0/ 3UR\VHFWR $1,//2 UHJXODU $1," $&7 )) 9% 0/ 93
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6WXG\ DQG 2SWLPL]|DWUR® VRN DUBRWWHQW IRU 5RVD O
OD[LPL]H $QWKRF\D/Q% OHQRBOWHRWR EVRWRRUFHOZIHFEDIFWLFD
$PSDUR 8ULEH -XDQ 5RPIiQ 'HSDUWDPHQWR GH %LRTXtPLFI
GH &LHQFLDV %LROyYJLFDV 8QLYHUVLGDG GH &RQFHSFLYQ

$QWKRF\DQLQV WKH ODUJHWW VISRRX\ELROISARQW BHJIBHG WYX
KXHV Rl YDULRXV SODQW WLVVXHV SOD\ D FUXFLDO UROH |
DQG DELRWLF VWUHVV 7KHLU FRQVXPSWLRQ LV OLQNHG
UHGXFHG FDUGLRY.NWF XKD GENEDARUQLWLYH IXQFWLRQ D
SURSHUWLHVY 5RVD PRVTXHWD IUXLWV ULFK LQ DQWKRF\DC
WR IDFWRUV OLNH OKDKWH\KWDSWRBBGVBRYW HVSLWH &KLC
PRVTXHWDWXRPWLWKHUH V D SUHVXDQJY KWW G DWRGR S W 1 PV RHL
IUXLW V EHQHILWYV ,Q WKLV VWXG\ IUXLWV ZHUH FROOHFW
$ H[SHULPHQWDO GHVLJQ ZDV LPSOHPHQWH® FRQ WLEHULQ
DQG WHPSHUDWXUH 7KH VWRUDJH WLPHV ZHUH VHW DW
GHWHUPLQHG DW ff& 7K& NDHHQGPHWULFV DVVHVVHG LQFOXG
DQWKRF\DQLQV SKHQROLF FRPSRXQGV& DKWL B [LHEMLGPW QRN
UHVXOWV UHYHDOHG WKDW WKH WRWDO SRO\SKHQRO FRQ
DQWLUDGLFDO SRZHU $53 \LHOGHG DQ DYHUDJH RI XPF
DFWLYLW\ ZDV GHWHUPLQHG DW HQWTZBRERRRFXVRYV IR LI
YLWDPLQ & DQG DQWKRF\DQLQV LQ WKH ITKH W8 UD/XPEDMUH F W
REMHFWLYH LV WR LGHQWLI\ WKH RSHUDWLRQDO FRQGLWL
FRPSRXQGV WKHUHE\ SURYLGHQIKBG REDEILGHRWMIG WU WCPIHHQ
HQKDQFHG SUHVHUYDWLRQ RI DQWKRF\DQLQV LQ URVD PRV

)XQGLQJ 95," 17 1, )21'(&<7
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,QV LR@WKLIHY W H U RDN PRV 1OQ IBWHR WSVIB3QZ LWK) FRIDFWRU
$OOLVRQ )XHQWHWV0DDUFGIW® 5SPWLFD OD[LPLOLDQR )LJIXF
2\DQHGCHOPMSDUR SULEH DXWHEBEWGRHFWR GH %LRTXtPLFD
OROHFXODU G M{DIFKK@RIDREO y BLFIDWH UG BRIGHS FERQFHSFLYQ
&KLOH

$JPDWLQH LMUWRHOGMMHG DPWRGREQYHRIWKLY DPLQH KDV K\
DQWLFRQYXOVDQW DQWLQHXURWRI[LF DQ%U DQBEFSHSW RV V
LGHQWLILHG D QHZ SURWHLQ SUHVHQW LQ KXPDQ DQG UR
SXW UH V F L QHHDBOEDMXADANDIOQ BIMRWSH B /3 GLILMQUVWY DPLQR DFL
VHTXHQFH IURP NQRZQ SURNDU\RWLF DJPDWLQDVHV DQG G
LQWHUDFW ZDWWLWRWRQ@ PHWDO :H KDYH JHQHUDWHG D FR
FRQUL®H WKH YHU\ ORZ VHTXHQEHWYHRPIQOBWBLWOG WKH Fl
VWUXFWXUHV Rl SURNDU\RWLF DJPDWLQDVHV DQG ZH KDY
FRIDFWRU ,Q WKLV ZRUN ZH KDYH JHQHUDWHG WKUHH VLP
OLEDQRI ORQV 1 $ 4 $ DQG ' SPXMKBIQWS GLG QRW SLU
VLJQLIGEIDQWHR RISH FILF MFIZY MK\ SHRE WG $IHD ]\P,@WHUHVWLQJO\
WKH IRU DJPDWLQH GHFUHDYBGWKHREGBH@QWY DQG WKH DFW
FRVWROW G H F U HIVRIGERHPD J Q L VDMBHHV SHRE WG $HH) [ \PW K LV

F R Q VMUDHDVD MAKEER H Q ]\ FPHH WIR® S ORI/ 3D QW KHHRK\GURODVHV
WKH LQFXEDWLQJ WRURRXEZHWK KN\GHUDFWLY DQMGL RVK LRI WK
SKHQRPHQRQ ZDV PDLQWDLQHG LQ WKH PXWDQWV 7KH NL¢
UH S O D RKPPCHRIAW DD WH V LR @I U H HWHDDAM N U D FWW I/ @ VAL WKW H
DQG ZLWK MR{BFOMQRU LV IDYRUHG

)21'(&<7




8ODYHWIKMDDPLRY6$56&R9 3/SURQWHUDZAWMKR Y VXEVWUDWH
SELTXBSW&E&ORUJH / BMEXMWQHY MOYDOGHV  #JPDLO FRP -
JLEHUD -XOLR'HIEDODEHRVRR QR UPHWUGWERLRLQIRUPIWLFD
6LPXODBREEODGR RIFXIBWO EH Q ISKU HDH UKV EOED

The COVID-19 pandemic, caused by the zoonotic coronavirus SER% 2, has resulted

in hundreds of millions of infected individuals and millions of deaths. Among the identified
targetproteinsin thisvirus,thepapainlike proteas€PLpro),isinvolvedin theinfection and
replication mechanisms. Additionally, it is engaged in antagonistic mechanisms to evade
the host's immune system. The molecular structure of PLpro shares similarities with huma
deubiquitinating enzymes of the ubiquispecific protease family. It consists of four
distinct subdomainghe"thumb”, the"fingers", the "palm" (wherethe protein'sactivesite

is located),and the ubiquitidike (Ubl) domain. PLproof coronavirus cotains the
conserved catalytitriad Cys His-Asp atthe activesite.In this study,we investigatedhe
SARSCoV2-PLpro system complexed with the ubiquitt!hMC (7-amino4-
methylcoumarin) substrate. Enzyrsebstrate structural models were generated using
comparative modeling through MODELLER. These models were subsequently employed
for molecular dynamics simulations using the AMBER18 suite. As a result, trajectories
representing the system's temporal evolution were acquired. Utilizing these trajectories, a
variety of analyses were conducted. These encompassed tracking distances and geometries
of specific catalytically relevant groups, performing Interaction Fingerprint (IFP)
calculations, relevant coordinate computations, and clustering techniques (PC#). Thi
methodology led to the identification of distinct conformational groups within the erzyme
substrateomplex Weelucidatedheessentiathangebetweenhesegroupsandpinpointed

those contributing to the initiation of catalytic activity. This compredive approach
enhances our comprehension of Pl-pbaquitinrAMC interactions, a crucial insight for the
rational design of drugs targeting this protease.

Funding: Thisresearch wagindedby FONDECYT1210138
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$OFRKRO DF\OWUDQVIHUDYHN D@ ® WRKHL S UFPGREMLRQ LQ
)UDJDULD FKUGRWOVYSW 9DBHOAX®IDOHQ]XHODRX\WDOBD FC
*XDMDUGR 0 $OHMP@® GHD~ORABERIHIMRULR GH )LVLRORJtD
*HQPWLFD OROHFXODU ,Q\VWHRDWXV8R LGHH &V HG B GD H%A1IRMAD 7

$OFRKRO DF\OWUDQVIHUDVHV $$7V FRRSDOQJB WEFRKRQGH
VIQWKHVL]H HVWHUV (VWHUV DUH YRODWLOH FRPSRXQGYV
LQIOXHQFH FRQVXPHU )PR¥ADBVW VBOPWHRXVIDQG FKDUDFW
)UDJDULD FKIDCLR\H QMLR/ZLQJ DQ H[SUHVVLRQ SDWWHUQ WKD\
$W HDUO\ VWDJHV RI IUXLW GHYHORSPHO 1\W D HYWHIWU'S W W
ZHUH QRW DFFXRYWDDW HW KHVU RERB\H D QBIQWRN ZDV SHUIRUP
WKH PLVVLQJ JHQHMW $$ZYHH G HI IIHWHH@WL FLKH.® RMQQ M/GR P H
LQFOXNEGE®HT ,QWHUHVWLQJO\ WKH\ EHORQJ WR GLIIHUHQW !
GLIIHUHQFEWHINWIE MW WKH VHTXHQFH OHYHO DPRQJ WKH (
WKH ILYH VHTXHQFHV FRQWDLQHG WKH DOFRKRO DF\O WUD
GRPDLQV RI WKH IDPLO\ +[[[' DQG '1) 9 *:* $W WKH VWUX
FRPSDUIRMIHYOHLQJ LW ZDV REVHUYHG WKDW WKH SURWHLQ
RI WKHLU VROYHQW FKDQQHOV ZKLFK LV GHWHUPLQDQW IR
WV\SH RI HVYWHU VIQWKHVL]HG 7KHVH GLIIHUWBBMVSBRGXE HL
E\ WKH IUXLW 7KH OHYHO RI WBORNVEULBWIYIEHMWBOPLQHG
GLIIHUHQW DFFXPXODWLRQ SDWWHUQV DORQJ IUXLW GHYH
SURILOH LV FRLQFLGHQW ZLWK )3.0 YORYPADWUR® EVY$RHTERWG
LPSRUWDQFH WR H[SODLQ WKH SURGXFWLRQ RI)HVWHUV (
FKLORIMQY W

Thanks to financial support from ANILLO ACT210025
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2S WL P L ROWKHHRSQ H \RWLRROYDE-X(D S RILQVF KH UER OHDPX D W H
9D O HQWIYHU D #XGCWH U EFBWMRE QJH OO UW2Q0BIQ HGIRWU p

/DER U D W®RALIRR t ) RFOH F X D PXJOGMHR IGH Q PAIDR/O y JAFIDWH U B HG D G
&RQFHSFLYQ

7KH ZDWHU WUDQVSRUW DFURVV PHPERDRRFHRVNWDVHQ W QD
OLYLQJ RUJDQLVPV 7KLV SK\WWLRORJLFDO SURFHVV RFFXU
FKDQQHOV PRAPEH®ERWNHLRDG R U Z& Y FK L FM DY SWRBXGG G H Q
FKDQUAMWUDFHOOXODU RVPRODOLWHN EDO®RPRORQIQKGUR
$TS= LV D WHWUDPHULFVSHKR WIHLKE BIQRREBIY VB G LIRXV VW XGL
WR LQFRUSRUDWH $TXDSRULQV = WR ILOWUDWLRQ PHPEUDC
ZDWHU IRU KXPDQ FRQVXPSWLRQ KRZHYHU(VWKHUUFSURG X
FREXOWXUHV LV OLPLWHG B\QGRIR HPOIWH\RQ RRQ IOHFGHOWL R Q
SURWHLQ LV H[SUHVVHG, QWSKHNKHRRRQHFHSQU\M RIBIFFER Q V
VROXEOPDRSWLRURPGUHFRPELQDQW VWUDLQ RI ( FROL XVL
FRQGLWLRQV

7KH SURGXFX\EQRH $RIS¥RZDV HY BSXDORHG ESFEOBDFU\ODPLGH J
VWDLQHG ZLWK &RRPDVVLH EOXH VFDQQHG DQG DQDO\]H
SURJUDP

7 KHH VXQG/LW RVIDARIS W EPFOHX L \BRQ 6 LIWVWR Q 8EGM FSLUHV VLR Q
DUHQG X KWRR® WKHRDW f&VLQPO0,374RUKRXTKHVH
FRQGLMWO®RY REWDLQLQJ XS WR PJ RI SURWHLQ SHU OLWF
$GGLWLRQDOO\ WKH SURGXFWLRQ RI $TS= E\ DXWR LQGXFW
SUHYQREWLFARBGLWEKR QW QF DIV R X QRS S U R \8 HQW H U
FXOWXUH

)LQD QF L D)RIGHGIIR |,
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SXULILFDWLRQRVWRDWRBG DVVHVVPHQW RI BIRROMRILFEDW DF
SLGHOPMRQVHUUDW YLGPHOGREAILIRKROMOBY O0DWHIOXWE $

7JRUUHODXULFLR /BPRIUDWRU\ RI %LRFKHPLVWU\ )DEXOW\
3KDUPDFHXWLFDO 6FLHQFHAD ERUUDMRVY L ®D & HXOHO X OIDQWH% L R O
'HQWLVWU\ 8QLYHUVRGPIBGG&HQKWHH IBGYRKURQLF 'LVHDVH
,QVWLWXWH RQ ,PPXQRORJ\ DQG ,PPXQRWKHUDS\

+LVWDWLQV DUH D UDPKOORFE KLIROHFXAIH) ZHLIJKW SURWHLQ
VDOLYD )URP WKLV LIWMXSHSWL\G B W IQD WD U RB RVOH & LI R-XMH
WLVVXHV E\ WULJJHULQJ D VXEVHW RI VLJQDOLQJ SDWKZD\!
WKH PHFKDQLVP RI LQW H UDQQGO L WOWW Y R BVRIIT XIHVQMD WQ QR F\W R \
XQGHUVWRRG :LWK WKH RIEW 8B RENWVR IZH OH\ GIOMIG) D WK S
+LVWDWIVQRQ SURWHLQ LQ RUGHU WR DOORZ VXEFHOOXO
IOXRUHVEFHQFH 7R IDFLOLWDW HMLWW B WSIMUR QL BIWR MWRHQ. QR | DV R
KLVWLGLQH VHTXHOQR(V AXDBBURRDMKNEXQLW \®B Y MDLEYDHG D\
HQG 6HSDUDWILRWDRIRP3*UR(V ZDV SHUIRUPHG E\ SURWHRO
XVLQJ BESSURWHBNVHWDBMWQLILFDWLRQ ZDV QLAFRRIFS O LNKQH @&/ \
FKURPDWRJWMHEK\WZRHIOXRUHVFHQW VSHELHV ZLWK GLIIHU
REWDLQHG VXJJHVWLQJ SDUWLDO HQGRJHQRXV GHJUDGDW
SURGXFW A 88 VWDWDY XVHG LQ D 7UDQVZHOO PLJUDWL
ELRORDEWRFLW)\ 8QIRUWXWDWHG +X BEPRHGEFRQ OO\ DYDLOI
*Y3+LVWDWL@HG WR LQGXFH HQGRWKHOLDO FHOO PLJUDW
FHOOXODU UHVSRQVHV PLJKW EH GXH WR LAKW AK CBAVRIPFEQW |
XV WR H[SORUH QHZ DSSURDFKHV |RD CFHOHO E RO B X GHWPUREGH

JXQGLQRQGHF\W 0% JRQGHF\W ,&1 B , &1
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GWUXFIMXBDROXWDRODRNIVDER VLW DWH US DOLIDPE OR
9LOODOHERW ODORE R V#¥Q X RE{NMOEHY B GOR F WeRDW WHURQ i Q G H]
IDERUDWRULR GH %LRTXtPLFD \ %LRORJtD OROHFXODU 'HS
&LHQFLDV 6DQWHPHBEQURCORMIHN *URXSHQRPUR¥HDE &HQWHU
*HQRPLE¥BLRLQIRUPDWLFV 8QLYHUVLGDG OD\RU 6DQWLDJR

Pathogens bacteria anchor to their host cell through their piititeins (pilins) that must
resist considerable mechanical stresses caused by the hostp&siiwve pilli comprises
repeated pilins subunits, proteins that display an unusual bond between-AsnLysle
chains alsocknown as isopeptide bond. This covalent licdnnects two beta strands of the
protein domain, preventing the unfolding. The mechanesistance of the grapositive
Spy0128, the pilin from the human pathod&ineptococcus pyogenkas been assessed
through atomigorce spectroscopy. Force experiments showed that Spy0128 is practically
inextensible. In this work, we aim to understandefielution of mechanical resistance of
Spy0128 and related proteins, implementing phylogenetic, molecular modeling, and
molecular dynamics studies. The inferred phylogeny shows Spy0128 pilin in a branch
composed mainly of proteins from Streptococcus sperding from a common ancestor
(AncCS) with sequences from Clostridium spp. among other-gsitive bacteria. Closer

to the AncCS we observed a sequence of another common human pa@iog#idium
difficile (Cdi0128). All of those sequences, includihg reconstructe@ncestrakequence

of AncCS, possess the Lysn motif,asignatureof isopeptiddbondformation.To validate

this idea, we employed AlphaFold to predict the structural arrangement of the sequences
from AncCs, Cdi0128, and Mcc80462The modeling indicated the presence tbie
characteristic immunoglobulin fold of Spy0128, maintaining the Ags isopeptide bond.

The stability of the architecture was also confirmed in preliminary molecular dynamics
studies. Altogether those results sugdbat isopeptide bond formation is a signature in
Spy0128 homologs, conferring mechanical resistance to its structure.

Funding: Fondecyt Postdoctorado 3230600, Fondecyt 1221667, Foad2tp64
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([SUHVVRIRQ@ LQ ZKROH WLVVXH VHFWUWURR W RPRUWP D@ G DI
DVVRFLDWLRQ ZLW\K QIAFDRPROWBRMD -DXSWULQD &HUHFHGD
$QWRQLD **RYVWDQ]D BRUBRPR* RO HIRPDQMUDQ] ILOODURHO
(VSLQGRODQ] YLOODUURNOHDOBWLRIQ DIDE ROHBLRUQH ,QVWLW

2QFROYJLFR )XQGDFLYQ $UWXUR /y8H3 LFDUH 7 HFXQ\R DIRIR 6 & K
8QLYHUVLGDG 6DQ 6HEDVWLIQ 6DQWLDJR &KLOH

7TKHVH DXWKRUV HTXDOO\ FRQWULEXWHG

*DVWULF *BD Q¥ HN PXOWLIDF WHRO MR CGHWNIDDFWRUV VXFK |
+HOLFREDFWHU SMQRHAWHERG\XKRUK FRQVXPSWLRQ RI DOFRKR
VRPH JHQHWIZZ R POMRUWKLVWRDWRISAPOD Y& GHVFULEHG ,Q
'LIIXVH DQG ERWK RI WKHP KDIUHBMH®@ QCRRIRIFLLIFWSIEWW RD ¢
,QWHWXE@D®HH RKH QRUPDO HSLWKHOWXR EHHAROPHLMQ DHEF)VR K E
S\ORUWKH RQFRJHQLF FDVFDGH SURJUHKHIUVHMNRZRI OGFO!
LQIODPPDWLRQ DQG F\WRNLQRI H[SUHRRLRIM OBV K D HW K C5
RXWFIRPRDQFHU SDWLHQWYV EXW LIQVARY DO X B THKX ®\R®WNXW E L
DLPHG WR HYDOXD\® HVWHH BE/SWMR@ ALWKLQ WKH WXPRU PLFL
WXPRU U H6/AH AW IRFROQX KV XPRU VHFWLRQV ZLWKVXEBW DS RVLV |
JDVWULF DGHQRFDUFLDYR®PX @M USO B VWG VL\PHPX,Q R ZDAMR UHV FH
VLPXOWDQHRXVO\ GHWHFWHG ZLWKLQ LPPXQH FHOQ@QV &'

DGGLWLRRH QIKIO WULFWLRQ ZLWH\RSKRRWRHVRDIFG7&' E P\HC
FHOOV ZHUH HVWLPDWHG DSUH \FRRQMHH O DIWING HZ MMEP HQ W D V
SKHQRW\WSRDHG D ZLGH UDIQYH GRW W B AXMLE LDAD\ GL BBUIRWX P R U

FHOOV VKOFSURMWXPRUWHAHGBE® QRW WR EH VLIJQLILFDQWO\ |
V W DrJ HS\ORRWIRUXMEXQGDQFH RI LPPXQH FHOOV 7KHVH UHVX
ELRORJLFDO WR® N IDQGE IEPD@E& AIQG DOORZ XWSWQGLDQIHV W
RQ WKH FHOO WASHPW\SGHY®Q@QDPPDWRU\ DQG SURWXPRU SU

)XQGLELL')21'(&<7 JUDQW 17 mQ@G )$/3
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3R W HLPWR XID® V W IRAGOODNERIOWM 0* % D QGH ULYHSWDGEWR Q
9L 0 O HRDOYW R QDWHXG I$P HONDNT X D UR OX QK UL VOBIWWH U D
/HR Q DGR DI WLDJR 6D OD]D @ L R/QHAHEDEERRBW DUPDFHXWLFC
/D ER UD3DRWKR S K \"\HLSSOORN®HIQRARO% LRORJLFDO 6FLHQFHV 8QL
&RQFHSFLYSFLYRQRKLOH

7KLV VWXG\ XVHG PROHFXODU GRFNLQJ WHFKQLTXHV WR G
6DOPR WDIDXOUFD'\HG L & DELOBIKR F RGV K SR W HIDWYE DO R QL VW V
7RHV W D EPRL V KIGDERP S D UDWIRIGI USHOFWME\GHZIL VDKD X WK H QW L F
W H U FOLRL MDY L Q FIOKH®RMGH LRDVF WIS RIGWALCGMM H5 HFWRGRPDLQ
ZDV PHWKRENVHIV®BG XVLQJ VFRULQJ IXQFWLRQV 7KLV ZD\
GLFKURLVP DQDO\VLV RI VHOHRWHBKSHSMFIHEZHHG H[BBGLPHQ
DLPHG DW HYDOXDWLQJ WKWYWU EMFDIUMGIVOMA. DENEK RQH DO
W UDQV GRRFFIBIWVIDRGY XEXQLW 1RWDEO\ +H/DOPHROMIBOMD[S UH V VL
H[KLELWHG KHLJKWRQW®DWBLROKRRBSDUDE ®FHH & RO HY BIDHVO @K
FRPSDUHG ZLWK : WKHUHE\ KLJKOLJKWLQJ WKH HQJDJHPH
UHVSRQVHV ORUHRYHU WKH VWXG\ H[WHQGHG LWV VFRS
UHFRPELQDQW +0*% SURWRDQPR BBEB®YUSURFHVV LQYROYH
VIQWKHVLV RI UUFKHDLWKQD WREVHTXHQW SXULILFDWLRQ
SXULW\ XVLQJ )3/& %\ HPSOR\LQJ U+0*% DQG WKH : SHE
WKH VWXG\ SUREH 6 XQHBH WREVFIW RQ LP) ,/ DQBG RYHU
GLITHWHBEW HUYDQWBKR X UW'QRW H Z\R KIBAK ) Q L ILGDIQH® K H
V H O HIER\PEK@IHF WARDUREVHU YHE€019%QDQG: 7KLXQGHUWRRHHYV
SRWH@RWAD®% DQE&WEHULBHSWRGHRQRVWLFERURNQBGLQJ
FRPSUHKB YU RBRFEK D QUFALRXIQH V S RQWBIOVPRQL GV

)XQGLQJ,
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(ITHFWV RI NQRWV LQ SURWBHG HHIWOQW DIWLRRQH BV BF3 X V
0- IXVLRQ SURWHLQ & R CHMWOUGB WR U D QR
FD\HWDQD ]DPRUD QRHXHIYRWKQIIHX BOFDR] /DERUDGHRULR

%LRTXtP LIDR O R RMH F XD PXOWRGHQHMXAWLRADYDUPDFpXWLFDV
8QLYHUVLGDG GH &KLQEVWRYWWRI R HE&OUEHFD \ )UVLFRTXtF
,48,)%21,&(7 \ )DFXOWDG ([®OH VIB®QFUDNS W\R 4 X&RLFD
%LROY3®BD XHQPRVEHVIHQWLQD

$73GHSHQGHQW SURWHDVHV WUDQVORFDWH S URWRHOL@MWGW K |
G HJUD GHORZIHR/GRID S UR W R QULIRN Q R WWRISE DR BIWWKE VR FH V V
UHPDLQV XQNQRZQ DV2XOUPHRGHEX® B Q VOMY KM W DI XAKHGHV W W
VKDOORQRW 0%*)3 FRQVWUXFW FRXOG LPSDLU SURWHLQ W
S URRVG\ P H\G L EWWHE KBI®$SS & O S :SSU R W HIDE HJ U D & R WQIRME
WHKHOHDVH Rl SDUWLDOO\ SURFHVVHG SURGXFWV WKDW PD
ELR OR J LW DYOLARKENQY/R MY R PN ®RE U R W 6 W WHIFDDAE W) H O IV\R H G

W IOHH QR WK | X OILR@ BAD U W H@/O , QN KARAZNL. P SOHPBEQ W H G

FRD UV B LUHRE HVLLGP X O DWRE R @ RGWKDHE RW H D Q V CSRIIRIFEROMARE
DRSWERXSERMHFW QDPHG 2SHQO0 FRGHG LQ SXUB 3\WKRQ
DGGLWLRQ WR WKH VAHSXY BI\WREBRH ERETERUL WK ED R WHR

V W X\GSH R WIRID®VORFDWLRQ UFMHGSX G RYWHRWHQWLDOV WR F
WKURXJK WHKH LSRAODVOHG *)XVLRQ SURWHLQV ZLWK GLIIHUF
UDQJLQJ IURP  WR DURH \CRRR MBAS @ IRV KB B B U L FEHHE W B OR U
ZKHOHQRRBWHKD QHVLGXHWERHW Z FHIRRD B*G3ZRXDGOR Z
WKERPS GBWHOIBQEHIUDGDWLRQ RIHWKHWKESWWD WHW LV VWLC
DQDO\H WKH HITHFW @ UB O QHOW®NHYUXPEHWY RI UHSOLFDV DQ
SRWHQWLDO LQ WKH G\QDPLFV

)XQGLDKIAR UNDV XS SREAWKIB W L RQD®EF LHQWQTMLFKQRORJILFDO
'H YHORSPHQW )RQGHF\W OQXPEHWRZHUHG#1/+3& 7KLV

UHVHBEHFKWZDV SDUWLDOO\ VXSSRUWHG E\ WKH VXSHUFRP!
(&0
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6WX3$'3 ULERV\RDGHQR@R Q W K HK/ILY MR QBIYE& 3DWULFLR
=DSDWDSDWDF #FRU U$®RHX\DKMRERDDE SDUWPHQW RI %DVLF 6F]
)DEXOOMHGRIAL@E 6 FLHQFHYV SQHEBVYWLGED GBPRYWLDJIR GH &KLO
RI (SLJHQHWLFV DQG &KURPDWLQ )XQGDFLYQ &LHQFLD 9L

ADP-ribosylation (ADPr) of histonesinvolves the covalenttransferof poly-ADP-ribose

(PAR), catalyzed by PRPs, and removed by PARGs. This mark plays a role in DNA
damage. In the cytoplasthjs modificationis observedn histonesandit occursduringthe
histonematuration proces&llowing theirsynthesisH3 andH4 areADP-ribosylatedvhen
thesetwo historesare notassociategetwith eachother.Whentheycometogetheithrough

the "histonefold" to form an H3-H4 dimer, both histoneslose the ADPr. This study
investigatesheenzymesnvolvedin theformationof PARspriorto theformationof theH3-

H4 dimerin newlysynthesizedhistones, as well as the function of this mark. Identification

of the PARP was carried out through a shRNA screening against PARP enzymes in HelLa
cells, combined with Western blot assays and corroborated through in vitro experiments
The results suggest that histones may be undergoing modification by PARP enzymes, and
the presence of this PTM could be altering their proper processing. ADPr in newly
synthesizedhistoness of great importancas itcould be involved in the formatiorf the

H3-H4 dimer, a key component of nucleosome formation, the fundamental unit of
chromatin. The maintenance of chromatin is essential to preserve geatticaland
protectcellsfrom genomicinstability, oneof themaincause®f agingand various tges of
cancer.

)XQGLQDI'(&<75HIXODU &H Q WIUHRQ FALOG) Bo ILQDQFLDPLHQWR
%DVDO SDUD &HQWURV &LHQWItILFRV \ 7THFQROYJLFRV GH ([F
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KQ513 $ KQ513 . DQG +X5 PRGXOGOMHGHEIYWHG WUDQVOD!
LQLWLRIVRR@D RWOLIEQ@®D Q O RWHHIRF HQPiQ % UHRBMR DY SHY G
0D UFHOR/DMMHY D
IDERUDWRULR GH 9LURORJtD OROHFXODU ,QVWLWXWR O0LO

&HQWUR GH ,QYHVWLJDFLRQHYV OpGLFDV (VFXHODHGH OHGLF
&KLOH 6DQWLDJR &KLOH

7KH KXPEPHD®D OHXNHPLD YLUXV W\BRPSGH[UHWURYLUXV WK
7 OHXNHPLD DYV RFLMBWHG P\HORSDWK\ WURSLFDO VSDV\
WUDQVFULEHVY VHQVH DQG DQWHQRERMH P B TSV QLKL D MGV W U DX
XVLQJ BHIOEQGHQW PHFKDQLVP RU DQ LQWHUQDO ULERVRP
,5(6 7KH +7/9(6 HQDEOHV WKH UHFUXLWPHQWGRISWR B HIQ\ER
IDVKLRQ ,Q JHQHUDO WKH,50EW LUYH TAX\L BAHWD KBY GUFHMLOR) Y ILDUFDA
,7$) KQ513 $ KQ513 . DQG +X5 DUH NQRZ® ,Z8)WKIHRWHW K
SURWHLQV RQO\ KQ513%$ KDV EHHQ, 58 SIRRUMLIY & W R 7KXR/ P XKW
GXDO OXFLIHUDVH ELFLVWURQUFWKEH $ PRQGWUXFRV KIXWE R k
P51$ LQ LWV LOQWHUFLVWURQLF VSDFH ZH HYDOXDWH LQ P
KQ513. DQG +X5 DORQH RU LQ FRPELQDW,I5R® I XR¥WIHRIFOD
2XU ILQGLQJV VXJIJHVW WKDVB KPR DIQICOKQHENEB UHSUHVV
,5(6PHGLDWHG WUDQVODWLRQ LQLWLDWLRQ ,QWHUHVWLQJ
DQG KQ513 . UHYHUVH WKPHGHB WHNG/ MRUD QY OBWLRQ LQLWL
WKDW +7996 DFWLYLW\ UHOQH® RQHFMHRARPEY ,7$)V

)XQGLQJ )21'(&<7 DQG ,&0 $1,' ,&1 B




,PSDFW RI KQ513 $ KQ513 . DQG +XIBSGRQWHG W 5DV OD)
LQLWLDWURQ*X]PGQHJRIX]PDQFRUQHMBRRPLOD. ®%BRBORW % U
/YySHJOORD GG P DASWHY UD
/IDERUDWRULR GH 9LURORJtD OROHFXODU ,QVWLWXWR O0LO
&HQWUR GH ,QYHVWLJDFLRQHV OpGLFDV (VFXHOD GH OHGLF
&KLOH 6DQWLDJR &KLOH

7KH KXPEPHDD OHXNHRLD /9 XV W\SBRPSOH[ UHWURYLUXV WK
7 OHXNHPLD $7/ DNV@AF+tDWHG P\HORSDWK\ WURSLFDO VSD\
WUDQVFULEHY VHQVH DQG DQWROWQVHQRHL PS5 1IKHQFRQOHV
+7/9 E=,3 IDFWRU + %W FHWHRWHLGY O\ +%= LV H[SUHVVHG LQ
$7/ DQG LV GLUHFWO\ DVVRFLDWHG ZLWK YLUXV SDWKRJHQL
LV HQFRGHG E\ WKH VSOLFHG KE] VKE] P51$ 7UDQVODWL
H[FOXVLYHO\ AMHGLQWHGB @O ULERVRPH HQWU\ VLWH ,5(6
WKH P51$V OHDGHU $V WKH D,BWEW LW\ PRR GXR\DW HIGH VEU R 5
WUDQVDFWLQJ IDFWRUV ,7$)V  ZH ZRQGHUHG ZKHWKHU W]
,7$)V 8VLQJQHIFFYWWWRUV KDUERULQJ WKH OHDGHU RI W
P51$V LQ WKHLU LOQWHUFLVWURQLF VSDFH ZH HYDOXDWH W
NQRZQ ,7$)V IRU RWKHU UHWURYLUDO ,5(6V DV UHJXODWR
ILQGLQJVWKDWDWO WKUHH HYDOXDWHG SURWHLQV DFW D
DFWLYLW\
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,PSURYHG WKHUDSHXWLF UHVSRQVH WKURXJK DQWDJRQL
LQ JOLREODVWRPD MWHPDObBbNEDHRHNILOWDOY#JPDWO LHRR
6DOGLYLRRYDQQDODIMDIQPUHR IR &DUBDORRBRLD 4 XBIERRGEDWRULR
GH %YLRORJtD 7XPRUDO ,QVWLWXWR GH %LRTXtPLFD )DFXO
&EKLOBRVWLWXVER 0QEMHQR®RItD H , QPXQRWHUDSLD

%DFNJURYQBPD VWHP OLNH FHOOV *6&V VXESRSXODWLI
JOLREODVWRPD DQG SOD\V D NH\ UROH LQ WXPRU UHVLVWI
FODVVLILHG DV SURQHXUDO RU M®HVHQHRKVRDQDWXEIMNS H P HE
SKHQRW\SHVY DQG WXPRU UHVLVWDQFH SHUIRUPDQFH *6& ¢
DGHQRVLQH OHYHOV HVSHFLDOO\ XQGHU K\SR[LF HQYLURC
UHFHSWRU 6® %®B5HY LQ RXU RZERWBEWWUS KKCOWADFRORJLFDO
$ %$5 GHFUHDVHG PLJUDWRU\ DQG LQYDVLYH DFWLYLW\ RI
SRWHQWDDRRDRPRUFWKRY UHDVRQ ZH H[DPLQHG WKH HIIHFV
LQ 526 SURGXFWPRYHSBRUNXNDRYLWLRQ DQG UHVSRQVH WF
WHPR]JRORPLGH 70=

OHWKRGRGIRSE ZHUH WUHDWHG ZLWK QP RI 056 $ %$5
SUHVHQFH RU QRW RI X0 70= DQG FHOO YLDELOLW\ ZHUH
DVVD\ 526 SZRIG®XFM[DPQQDWHG E\ IOXRUHVFHQW G\H '&)'$ L
ZHUH HYDOXDWHG E\ IORZ F\WRPHWU\ DVVD\
S5HVX®Q@WDJIJRQLVP RI $ %$5 FKHPRVHQVLWL]H *6&V WR WHPF
DQ LQFUHDVH LQWUDFHORZX GDW RRI6 VG R\RBGE B/ WA Y X\FH G &'
SRSXODWLRQ XQGHU 056 WQ R DWW ROBEW 8D/ ZAH Q/E& HDWH LIDH O C
DQ LQFUHDVH LQ WKH &' SRSXODWLRQ DOVR ZDV REVHUY
&RQFOXUERQV H[KLELWV VLJQLILFDQQGXE WV VW)SIRBW B ¥ UM Y\
WKHOHYDWHG SURGXFWLRQ RI UHDFWLYH R[\JHQ VSHFLHV
KDYH FOLQLFDO YDOXH DV DGMXYDQW LQ WKH JOLREODVWR
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73. Effect the cold shock protein CspA in long RNA unfoldig mechanism.Cristian
Valdebenito (cristian.valdebenito3@gmail.conRodrigo Rivea, Cayetana Zamorano,
Mauricio Baez LLaboratorio de Bioquimica y Biologia Molecular, Facultad de Ciencias
Quimicas y Farmacéuticas, Universidad de Chile, Santiago, Chile.

The tridimensional structure and molecular dynamics of Ribonucleic acidesdatial
functions in the cell, ranging from the transfer of genetic information, the catalysis of
chemicalreactions, to the regulation of cellular processes. Currently, liskkwown that a
temperature downshifttabilizes secondary RNA structures and promotes the formation of
misfolding RNA intermediates. Coherently, mesophilic organisms a temperature
downshifttriggers a cold shock response in which a conserved groRNAfchaperones,

cold shock proteins (CSPs), dramatically increase their intracellular concentrations yielding
a higher translation efficiency of mRNA. In this work, we use optical tweéaelstermine

how the presence of CspA affects the unfolding meshanif along RNA composed by 864
nucleotides which by comp utational prediction is proposed to form a one long initial helix
of 283 basepairswhen is mechanically perturbed at constant force. We measured how the
time required to completely unfold the RMAange as we add crescent CspA concentration.
Additionally, when this RNA is pulled at constant velocity presents a multiple unfolding
transitions behavior coherent with the reported for similar systems, so additional experiments
are going on to addredset effect that CspA have in its unfolding mechanism. Together, this
study ains to identify how this chaperon affect the structural dynamics of a long and
continuous helix segment of RNA.
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