,PPXQH 5HVSRQVH DJDLQVW %DFWHULDO /LSRSI

%R*HQD )XWRPD .Ra4RFK
'"HSDUWPHQW RI OLFURELRORJ\ ,QVWLWXWH RI *HQHWLFV DQG OLFURELRORJ\ 8QLYHUVLW\ RI :URF&4DZ 3U]\E!
&RUUHVSRQGLQJ DXWKRU



&LWDWLRRIHQD )XWRPD .RORFK ,PPXQH 5HVSRQVH DJDLQVW %DFWHULDO /LGRERO\WDREKD L
H

3DJH R

/IDNVKPLNSODQWIKFRE 63 &KDLWKUD 9+ GH &DYDRKRXDAHD LEWRDIRU -$ )RQWDQD 0) &DPSR

ODUDWKH *. 6HSVLV ,QODWVRDWFK Rl FXUH &DVSDVH SURWHFWYV DJDLQVW EDFWHULD WEK

9DQ $PHUVIRRUW (6 9DQ %HUNHO 7-& .XLSHU - SHFHSWRUV PHGLDWRUV

DQG PHFKDQLVPV LQYROYHG LQ EDFWHULDQDWHBUYRV9 DN IVIH W DB UWKIRFN &KRILQWRQ 30

OLFURELRO 5HY H YDFFLQH DGMXYDQW PRQRSKRVSKRU\O OLSL

JLGOHU -0H LQGXFWDBS® RQ YBRARQFORJILFDO WRDHOBIGHFRFH

DQG LPPXQLW\ LQ % 'QVAHSHMRIWRIDBHE DRQFH VXVFREWQELOIDNOHQ@WLQH -/ +XDQJ &- (QGLFRWW &

DGXOW VSOHHQ DV D IXQFWLRQ RI % FHOO POWKXW IPMPEQ DQHYHIDV LF QY 0GIG/SOD\LQJ HQJL
DQWLERGLHV 3URF 1DWO $FDG 6FL

5KHH 6+ /ILSRSRO\WDFFKDULGH EDVLF OFMREFIKGH KW &\ 0 LVQREMD FHROHIDHUF RV W' HYHBDW §

VLIJQDOLQJ DQG SK\WLRORJLFDO LPSDFWV LQWDKIHLQXW FHDWOHGDWHY ZLWK RXWHU PHPEUDQ!

$QGU!*XWVPDQQ 7 0%0OOHU 0 6FKURPP $% 6KLIWPOD FARL\R by MW IHQ Q9D FFLQH

OLSLG $ DQG VHUXP SURWHLQV /LSLG $ LQ FBR¥WU 2V K&IEDRSQ L 66 U L 19 JHH0d OB H WRIDRK L ) 7RO

Ss a UHFHSWRU DFWLYDWLRQ E\ JHQHUDOL]HG PRG

+DJDU -$ 3RZHOO '$ $DFKRXL < (UQVW 5. 01D $ PXWRWRYNYDWRILEDOPRQHOOD HQWHUL

/36 DFWLYDWHV FDVSDVH LPSOLFDWLRQV (RWHWYEWMLEG VS k@t QPR FROGHR WHRAXRRO

VKRFN 6FLHQFH

1IDKRABL )RXUQL« $PD]JRX] ( 4XH *HZLUWK 16 %DOOR\ 9 &KLJQDUG 0

HW DO 'LVHUHQWADUHFRJQLWLRQ RI OHSWRVSLUDO OLSLG $ DQG

OLSRSRO\WDFFKDULGH LQ PXULQH DQG KXPDQ FHOOV - ,PPXQRO

- ORO ,PPXQRO 9ROXPH k ,VVXH k
,661 -0, DQ RSHQ DFFHVV MRXUQDO


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwijkNay97vNAhVIpY8KHYVvDPMQFggcMAA&url=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00011-016-0937-y&usg=AFQjCNGBfWURQEBrLLsDoydegFLXavlIPw&bvm=bv.125221236,d.c2I
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwijkNay97vNAhVIpY8KHYVvDPMQFggcMAA&url=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00011-016-0937-y&usg=AFQjCNGBfWURQEBrLLsDoydegFLXavlIPw&bvm=bv.125221236,d.c2I
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi71KrB97vNAhUKt48KHRFzCkoQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC164216%2F&usg=AFQjCNHhD-n-5OfbpM_ew4FX8KOoZomxpA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi71KrB97vNAhUKt48KHRFzCkoQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC164216%2F&usg=AFQjCNHhD-n-5OfbpM_ew4FX8KOoZomxpA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi71KrB97vNAhUKt48KHRFzCkoQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC164216%2F&usg=AFQjCNHhD-n-5OfbpM_ew4FX8KOoZomxpA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjo9a_N97vNAhVKwI8KHQlpBUcQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F158060&usg=AFQjCNFSXXmJfIbAhZOKk_n9AxrH3eqxxg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjo9a_N97vNAhVKwI8KHQlpBUcQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F158060&usg=AFQjCNFSXXmJfIbAhZOKk_n9AxrH3eqxxg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjo9a_N97vNAhVKwI8KHQlpBUcQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F158060&usg=AFQjCNFSXXmJfIbAhZOKk_n9AxrH3eqxxg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjo9a_N97vNAhVKwI8KHQlpBUcQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F158060&usg=AFQjCNFSXXmJfIbAhZOKk_n9AxrH3eqxxg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjIgeTX97vNAhXDPo8KHWYmDzEQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25349574&usg=AFQjCNGd2bsvVCZZOFn2-LKwuCTYGOz2kA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjIgeTX97vNAhXDPo8KHWYmDzEQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25349574&usg=AFQjCNGd2bsvVCZZOFn2-LKwuCTYGOz2kA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiEk87f97vNAhVGO48KHYA2D8cQFgglMAI&url=http%3A%2F%2Fwww.fz-borstel.de%2Fcms%2Fforschungszentrum%2Fprogrammbereich-infektionen%2Fbiophysik%2Fpublikationen.html&usg=AFQjCNEX5FiPrfGFCJSY9sg6ple6C5oI8Q
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiEk87f97vNAhVGO48KHYA2D8cQFgglMAI&url=http%3A%2F%2Fwww.fz-borstel.de%2Fcms%2Fforschungszentrum%2Fprogrammbereich-infektionen%2Fbiophysik%2Fpublikationen.html&usg=AFQjCNEX5FiPrfGFCJSY9sg6ple6C5oI8Q
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiEk87f97vNAhVGO48KHYA2D8cQFgglMAI&url=http%3A%2F%2Fwww.fz-borstel.de%2Fcms%2Fforschungszentrum%2Fprogrammbereich-infektionen%2Fbiophysik%2Fpublikationen.html&usg=AFQjCNEX5FiPrfGFCJSY9sg6ple6C5oI8Q
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiahKXt97vNAhULuY8KHYzeBkwQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24031018&usg=AFQjCNHSkdKW7rRCvb_Kjth7iPtrh-mOhg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiahKXt97vNAhULuY8KHYzeBkwQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24031018&usg=AFQjCNHSkdKW7rRCvb_Kjth7iPtrh-mOhg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiahKXt97vNAhULuY8KHYzeBkwQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24031018&usg=AFQjCNHSkdKW7rRCvb_Kjth7iPtrh-mOhg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwibgJz197vNAhUMuI8KHatDA40QFggcMAA&url=http%3A%2F%2Fwww.jimmunol.org%2Fcontent%2F175%2F9%2F6022.full&usg=AFQjCNGleMIQWmqsDq687nb7JbdAu5ypIA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwibgJz197vNAhUMuI8KHatDA40QFggcMAA&url=http%3A%2F%2Fwww.jimmunol.org%2Fcontent%2F175%2F9%2F6022.full&usg=AFQjCNGleMIQWmqsDq687nb7JbdAu5ypIA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwibgJz197vNAhUMuI8KHatDA40QFggcMAA&url=http%3A%2F%2Fwww.jimmunol.org%2Fcontent%2F175%2F9%2F6022.full&usg=AFQjCNGleMIQWmqsDq687nb7JbdAu5ypIA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwixrNaL-LvNAhVFuo8KHUu2BzIQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3697099%2F&usg=AFQjCNGNDIiXaB5FBM58aMuqco0DUcriWQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwixrNaL-LvNAhVFuo8KHUu2BzIQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3697099%2F&usg=AFQjCNGNDIiXaB5FBM58aMuqco0DUcriWQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwixrNaL-LvNAhVFuo8KHUu2BzIQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3697099%2F&usg=AFQjCNGNDIiXaB5FBM58aMuqco0DUcriWQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjs7-2T-LvNAhVCtI8KHZ0ZDDsQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17569868&usg=AFQjCNGXOhL9qFH0E6BJDPf_q8Ml4nP-Gw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjs7-2T-LvNAhVCtI8KHZ0ZDDsQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17569868&usg=AFQjCNGXOhL9qFH0E6BJDPf_q8Ml4nP-Gw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjs7-2T-LvNAhVCtI8KHZ0ZDDsQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17569868&usg=AFQjCNGXOhL9qFH0E6BJDPf_q8Ml4nP-Gw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwikt9ma-LvNAhVIvo8KHeb5DzEQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F27274048&usg=AFQjCNEo5PPQ1OrevhcVaV_7JPJmroRS5w
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwikt9ma-LvNAhVIvo8KHeb5DzEQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F27274048&usg=AFQjCNEo5PPQ1OrevhcVaV_7JPJmroRS5w
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwikt9ma-LvNAhVIvo8KHeb5DzEQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F27274048&usg=AFQjCNEo5PPQ1OrevhcVaV_7JPJmroRS5w
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjAnqKm-LvNAhUHSo8KHbkACagQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26878295&usg=AFQjCNE8fVKMdwa-xCKrK9PAboOJXzKWzw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjAnqKm-LvNAhUHSo8KHbkACagQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26878295&usg=AFQjCNE8fVKMdwa-xCKrK9PAboOJXzKWzw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjAnqKm-LvNAhUHSo8KHbkACagQFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26878295&usg=AFQjCNE8fVKMdwa-xCKrK9PAboOJXzKWzw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwizxtmu-LvNAhXEso8KHRM1BH4QFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC4820502%2F&usg=AFQjCNEMkraLyQf3cjZYT9X28zFgRwY-Kg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwizxtmu-LvNAhXEso8KHRM1BH4QFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC4820502%2F&usg=AFQjCNEMkraLyQf3cjZYT9X28zFgRwY-Kg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwizxtmu-LvNAhXEso8KHRM1BH4QFggcMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC4820502%2F&usg=AFQjCNEMkraLyQf3cjZYT9X28zFgRwY-Kg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwinlm.nih.gov%2Fpmc%2Farticles%2FPMC4820502%2F&usg=AFQjCNEMkraLyQf3cjZYT9X28zFgRwY-Kg

	Contents
	

