B 7

vﬂu/}{ilbjkkf

NIGHUNR TINERESIHY BF YNIENGE & £NGINEERM G

L HBUNE T (OO + , —!

LI R FiaE £ 4 Y

T HB%& T LG L
L IRAET2SSS Saal RN R xRN AR AR RN A RN RN NNARY
HA,— /=020y
BA#S = GHTZOHAS! I
BAHS— _ /=189 I

¥

|

¥

Foo#%&! 51 "%! <!



¥ " PSS
§9

T HEUN&K " OO+, — . /70112"340
58&6112789: ;<=="7"0ABCDEFABGI :
O IK3LMWH&E& " NOCPQR?SR?TRAURVWX
YRAZNO[G*+8\]"12_ "~ “NOa

w1 H#SHH&bcde " FgCZ2hi j k IRBmMN
op 1GHAgKrs jti#k u "% v & wMxyh&z{de
"FgCVvZW | R(3}— RAACEN-FgGigKrsO
T %8 U " v wU %G U M v & wal!

FVWAaAAAa1z2jald ~cKeérilzelesr~
aaal

(1T 11O YWNLOHYWNdeooodouunu

NUO j CENT¥al
I !



—\ RN ERIE

"N "B

W&" (D> +,—_/0_.1230._.&456789:-/1"";<==>
O?70/AB"CDE/ ; <FGH) 1 JKLMNO*PQRST/SUV
&A783IWGCIXYI3Z[3\]"_ abcdefF3gGhHi jkli

$' " mbBnt

2022 o/p "magrstuvwxay " z{ " m|] Fab— Awvwx
"mC2022E17 NOcUazaaa&"H)z{ "m|] }sntuvwxay
"HzLA&" “OH) "m]3}BnAras ascveéeeéel

— BEREHG

'HYy__ —

AlO &4TiMaTEG

pP5c_ T TUéEN&A<OTIOO"5¢c/Bgéenox~"36x"3
UX " "No00C<OT100" I%<AT1T1006" ,ud/u;;<gG jcC

CEL&ATEKAX 18 €1 10a=/0&4cr1i1arl ee6o«x/—
—¥® yo©78c<al

A20 ==&A45cMé6

pP5c¢_ " wU3U1l" uWc&G - 444G | LKP» XYHL0K LY,
YB/ERAEX=Z8A4CKe»xO¥%s AAab /it BABAKAALECHh/6
. 1 <&AEEC*=2&EKEIFG&4<OTiIi006 " /Uix==84cx "~
e e I Tab/6 _EET=31&ET>c+=28417410U2K
e PDNO© ; <OO0gG jxT14/énx==840T11abl00/%pu
OO~ xguUU~a, — . 4T poll/zeées ; <¢c£EYEabRaEc
+=2&4ojal

$Saaads

AIOHVa2a!

p"mq_.<HVaall jg/c(xadies&d)xa2selp_ e€é
E9TTUVT I jJonNnauve "0V 200062 £A"0D_oOj k.,
+—gcC5aa/l10 Oj FuldTauny jkpy I N/ " ¥#0CY.6D
_OJKI1 J/eB2" MWE¥sH™ S gZ/uviz(OO> onjkles
UVvT " LOVVLOO0FO2FJAE4 J/uvideF+A, "jJkl1l J/u
VIi&"®e—. ./ 1&/Z/uvilUOH~"2 j/71&defFjk 10 jF/u



vwxay " 2@34{560ua7 5 j/sapyua7s jdaq! 12
B7-dAaC "I GJU"COOJJ/ " Ye; <53/ "¥_<z{B5¢7—
AUl jr/=<—-a>=;;<:dauy('ac?{"m/50 @%Axa>;<
2L "mIHVaea¥da (! BC 80%/?4 " maaBC %%/ ; <+AU
DcBC , 2%/0AEmz{u%y " mcBC , 100%/0AEM?{L " m
cBC, %% 1&)axea>;<&"H)FjO50%yca)>~+UGl1aa
——p"mgHlae"3JK—-——3*+LM"NI1""NOc<UI

AsOa@apP:

Oa@aPeQo0r/2020 ouvwxay ™ 1 Ra»8s . Tu38V
. eVvcaeaPeQab —-WészZXxAeatuvwxay " YZ "9\
JonN ra@aPéeQc™ T aA(vwx - C2020)29 NOOtuvwxay
"xeaa@bceée , dOoeEUFAgOo@®e)AvwX - (2019)110 N)/p =
mghiééjYaks/2023 okl 6 _Vma@aPdOQRNo/p 5 o
gra@aPdoQRl1

Oa@aPa$3Istoor2023 okp "mgu¥ena@abPs=s$ 3
fovos-aw\aeb2‘xyzasizo{|xasi’:y~"}»2F/
XY~—"40A A3QQ abA3CEANNOUav/ZzUu—-a "ea@aP=
$1i

Oa@aPjyYus5o0O/aabiEaaszp~mqo0 2023 okaart
ebcoO"8ceelaabées/p mairTaedcw, “‘uviedbab
1 us”’l

And—aTA:

—aTAE—l1hirs"8aActuvwxay " z{5¢c7——=arv
OV [AgOoARAvwx "mC2022E19 NCruvwxay ™ , " 7z{5
C7——aAaTAOV[LAgoARAvwx "mC2022E20 NOcTAéelp
"mg0 2023 07ADbooap36g3odoutdim,z{7——a=al

—acl'lLakoéénoa~4Ayueéesc7—-—aabg sZu-a -
elL/ i CE*tab2YZ00£E*5¢c7-aR@a j (¥c™ alax
5C2018El NCEEuVvTaeScYZO0£*5¢c7 -aR@o j (¥c™__
T aRveC018E165 NOotuvwxay " O0£*5¢c7 —-aR@o j
C¥*__— ARAvwxC2022E50 NONK ' cUas/s8b  R@o jEA™
fFl>~é-a¥vas-acoets5g7-a——é,n ARae5C020E
12 NC



—ac=a+-akoééeénoit-ac=a+-rU«—tuvwxay " z{5
c7 ——xAa[AM=2+-goA®e R vwx5C2021E4 NCAuwvwxa
V" «<—5¢7—-—2a%EgoAvw>xC2022815 NCee lUp j® ~/
"A4-ACRA+/2023 o/ =<y —ac=2+=>_,1il

AcO&e) =a:

P "MgM5+*+0u=3a"11""u 7/ ""KTA, H)>+upn
TTIT&TH) "mz{5¢7/- _*+upurwU, a&k1) o aA»"y,
41" mMga1rd)ova4¥0 aNm*~+UGW:¥¢ :<:dwy (! 7b,
c(a&a/——&"HYZ{5¢Cc7CcHR5COH)*+1 _ <&)Daxa 25
e/ " ¥?{ 12 J/ZA=AAAcC 8% /zL 13 J/AAAAC 2%/ ; <
o9da(ic 8 gZ7A=aAAc 2%/ -da(ic 15 JZ7A=aAAc
53%/100%cé&)ea<aA&~ JYH) 78*+adc£*+ 5 o%yab
UG/ c(caaAAOLET&"H) "m5c¢c71""Ual

WC™5ct

2023 o/pP "MgaAmC5UC 420.65 EE/""¥E . E#UC 13535 E
EZT _E#UC2S853EEIDOT "T=2U6E#3T1T2aE#O©I1 _HR
VELTITDX458EEN16€& SCI9MIK4N/Z0MIKINEIOO6
OHOOO/p "m0 20230t J]O6OHO 17E1

L= C5TO!

AlOae"Cs5uax ¢

;:<N!I5c72"Ng8x=2UUS5¢c72"HIHGI; <H)C5*G
U 3200 NUOU/GZ-aoes5¢c7énJKC5abwWGl ; <&~ " j
YCcC5Q&a/YP 600M -Raa3aA~ GalzaA  Gal3aA=cal
dEajUcan~yhaeQa/Acé 5000 O EE/ZTUGZT1 0—-aos5
¢c7cC~"5cabl

AsOer3TTan:

P "MK TaTL¥%/" 81T TONOATAAA-S 122 =/0¥1 -
Yoy BOKA-O3B¥ 1 ?23zL{ " MIKOKA-OIEODA-UB3+za
U3 aAU T TA3ScienceDirect BEBSCO /v TPETT 140 EY3pE
vO 105 EYy3™ mIK 959 Ey%ul O ' #satT MmMeUUA-6 12/
P%a5c¢c7ae$ol ""cupx; 1

AlOee " 'C506¢

<&V U " U (<OOX " CcxI/~<T+8,xxdESO—-_O



P¥ oAl " aB<ob6uviBg*GU3 " U/xuvid8Bg>~GU
ouvwxay " —101Lj1%ACcCELKATIMLIO” T ~GU~NUsBAa
T/NE&E"H) ™+, — _ 1""5¢7 180X~ 306x " Ox+x=2&EEEKE
5N GUAL23&KAU¥IEcTiiIiMatTée6RA<OTiIoO"5¢C3
KAKECQAMT 1 3+=284cK®»xM¥c AA/%U+2840T 1
M¥e, 1T ~éenlUscg/u5c7c ! "43aBUciObgl

ACOHD) ™+

ASO0H) *+OpAGIUU—AajJA378H) >+~ 7 JA% Ul
céQikEl

p-mga<s5+H)>*+uapu, pH)Zz{5¢c79U*+ " 3}coa/
YPTO1:-9j1v%uA3101¥%vAa43; <=Ua&<=>72e31 (_A
B74V&CYus<=>?@OuUVCDE?Wu&CY<=7@/ U pna<—a 25
&/FoG7aH)*+~"730 JIH)OpuéeQHOI5¢c7 1 "A63J
T"C56PbcBUKL IU—-9MO ! ceéQoFéNnasAci Es/rueé
_OAQ

10 I "AcOagily—&eQH*+uu/ "8 ,5¢c79Ua
TNCc*+O60O0aTiO/P A5¢c7coOPDSTO*+STcOIQun
RSTaAITNc—-a3H"arT/9ual=cCs5U80NU/ZWO5Cc7C
C5VvU<aaacodl

200\ ] AS5C7CcWISTIIH)*+UpnAB I ""5¢7cH
PDSTO*+ST/Y~*+E#1""A5Cc7cHDX+-0*+ST/WO5
c7::2al]Jcwiy "1

('5Z8 ¢
"8eRaAA[cz{5¢c75Z28 /ab¥hirstuvwxay"”
5¢c7Z"63")5"631 "5"6>*_ — AwvwxC2023E664 NCaru

vwxay " 5¢c7“2Z9\ab [Ago A vwxC2023E63 NONak
cUaéeéel]i "8akUarsx"al "d4aAatuvwxay "1 "5
"6%W&>™ — AAuvwxay~"5¢c7Z"6>_— AaAx"al~"4
5¢c7")5"6%WA>~_ —~ ANAKEK!/, 20372é€3?9UW& !
O5-63Z-"69U«x—/ .~ _5c7  a~330s5cOAT ~D9oU
abwnl

pP"-mg# QR<Pb75-"631"5"63")5"60Z2"6/Xb
—°UQcC5ZA/8P~7 " )c9OdénleA/s "4R™- 8F1rY/



Qcal)5~"6/Ybgha5~"60vi5~"6/5 «—"71

5ZVOMjKOODP75 = 66 1 & 2000-10000 Em~/2023 o j KN
. 33.33%Q " D)5 " 6 6000-10000 Em~/ j Kn ., 40%0pQeZO\ ™ a
Z " 6500 E/AZf KN, 80%0pQZ = 6 1200 E/A/OgaraasT ™
7 kn, 100%1

= ANFEF

'r7AESt

,ES7T/0Gr78u3C?3CENéi138%uUaAl pvgstN
owenr7zstab/AaAa9 x~_ _akbb"mqg,ar8«A7i1/
énax"al "4dAxyyz{E|"/7}ypC7aNp "~ mgcnos/%u!
M—AacC50 . /4aa— cbGIOLEs—I1¥/hirs~"8z{5c¢
7r7ANgo/ZrUaocllAenz{5¢c7cCRuLEsab/E«AN/
"mjOgNe jAdooiNd

$seoXUaesb:

P"mMaéQ<t¥ITUUxg@rTaAIM*+5c/xT=aaocaJdA
OtadXraM<xgC =" o0 IAXcUEATHI/ X~ &Q:;<"CU
UcHIXUSs 1

QR"CM5c¢7abg?U/]12g?UrV 1 eXec(5¢7\—/;
5¢c7Si2TUiI\—/&Vv/eb5¢c7i20"8S.©"4S _cé]
_ —Aab/éNuU¥5T3TRTJI3" IDXITTTAAS +a=5"o
wNocXUaSE | KO6K66—-acoVHxzados5¢c7Seab¥cb
G/7Woémui ,5¢7C5ycSuj/gHAcCEGcS-71

%" X" O

b-&""C% éc——EUao+8g~Am/  é)H"oKJasz
aAa#ss083UU;jO0c&™ "Cs5¢7 ! "oul

O5C71""Oa+—1¥MAMNirs!""oucHIQcoOo*>+Uaéers
=<HI>acaxz"yE/Ux"#cOx"Ua3x"A53x " ow3=>
—owowaTH#N "eald8TAKk_ VHxaALAGTRe—aolaLTl j
k! ""#$FUac«<—e—3¥al

dHEae™¢

p" mg é)YH"/Z0"mgc!""OoU¥cHIS8 Qc éwers
Uke_eéHI8 u&~"5¢7c!I""HiAcl



AFOC50x " VUdcH)xzab , "mHIOLETHI cT¥zal
Heald2 ;<da(!a?{ "mle"—l1rtuvwxay"5¢7a"
LA 1K "e[AAaAasSc7HIla~"A6Z80%es /
TcxeTée,/PaHI<E>*> /G "H"OHO "™ 7%x j¥% 1 cow
TeéHI1%eéE/2e " A6Ea=>1*_HIKLAK/UHI " }no é—«K
LOAY%/O-"N "Hlae"ETIH

"8~ énuCae~ab/sOakyaAatuvwxay "H) "m5
C7HIUCOEQ[AgoA®ERK ! TUZH) "mcuCae~"/qi
Ozxza&aGap"mgcHIlaz~¥I1

Oz "yE£OO/p " mg=<HI=acaz"yE/Ux"#cCcO=x"
Ua3x " A53x " ow3a2-owowaTH#N " eéald8TA/ZXhir
sae"yE£cUaéel

Oxe—00/c VHxzaALGTRAxe—a5¢c7cU—a—/00/a
eAaTaLi k! ""#Uac«<—x—-3¥al

Ox"A6—1Z8EMN0O0/2023 ok~"85¢72é&v ""H*~
Up"MmMg5¢c7H®x="©OH3 F/"4év__—zEH® < 5F1az -
OHOX=¥%T=2ZT/ImMVHa2a=2H j ¢ /N20K/YH3" p—/Né
GaNgs"N _ 1" M/H®T - >/ nNnd/A8=~"A6d I1Ayé
A _e"10 °/Ybx~"yE£3a2ECIT»e3iT>»KL™I

(F+axTi

rstuvwxay " z{"m|] yab— O&"~"Cl""oucUars
hiééIJKeER3¥yYy °3"MJIKYCOYL&3Ye™TNO/PAFmM
5¢c7"%“LMO'mMAZ 1 ollb-"8aActuvwxay " 5¢c76b
UGE#[AgoAl ! Aotuvwxay "5¢c76Di1 1T [AgoA=
EQVYOKNE65¢Cc7cC5086b—~ ERNZo//p"maz{5¢c7wM
I _CS5E#14E1

)" = 2D X¢

b-"8aActuvwxay "5¢c7 "¥v“DXE | &+>*_goXil/
USCc7WN\ITP3TA"%G UwMB8AKeéec! | "Wu¥Ao"1uDXE
| €rcl223 o/&" "Ch:-yao-Acow TAALI&éH "o«
—?LEQHR¥A©® " 1NA 10 CAF/ZA5%%/OWNO/94ATC
" AQR/P DXMiTb/915cVUIO8Y!IFM~7W\8A"%
E | £AE 6 Ty lY—"%DX/O60Ja~"C5¢c7cDX3ubSsST/!



"5¢c7CT="1

* JKAGH

pP-mg@b-"8aActuvwxay " z{"m|]}ab— /&u
vwxay " 5¢c7 "mIKERNA* — ARBuvwxay~z{5c¢c7
¥y > — ANKEI/ZU0"MIKER3IIKYUIEIIKE®3%N&&MY,
c3NNo(coOsUars—aéu—ahirsK!——=71# &~"H)
OE5C¢c7RO590A/LF£E< "ééRNARIKE B6&MFe ~NOI

+AGPat

pP"mgrstuvwxay " z{"m|]}ab— AAuvwxay"~
5¢7 "E[ATAAOtuvwxay " 5¢c7bH)>_ — AT !\~
Ak 1" —1Z8/N\]1 " mMIKO" M| F[AI# &"HDOES5S
C7RO590A/ZEE<"mMJK3" M| }3" 7KXTTNOO0OcéRN

ol

T PeQt

b-tuvwxay"5c¢c7 " »?@rTcAAuvwxay ™ "mIKb
je.FA>~ — ANTcEK!cUarzZzéen~"PeQl~"4a4yY—-5¢7T

"@2S3BHR¥AS " YVATIO3TREeSUHIADN]IN &~ Pa$s/
—aévy—-5¢7Ccgakensg7c T %?@rcesAaTamoe , O
50/=BET=>120230/&""Clé&_~7"»xmoe&, I

1-"CAN\]¢
"8&8RA5¢C7xe$840A[A8 I1"8eOaA5c¢c7!"'c!IN
Ocrlak/~"4e0;8> /Xb-l1"""4*PnoaA>~_ — 1&

"TCzZzL{"M]Ogé T "4x] - /D3-aé35¢c70TOS5¢c7\
—/Z7é11"4ATRT4AV<7K[c"mM5¢c7abg?U/d¥ ~C&Q
M5c7 1" —1 [A/—-aéd¥5c¢c7c——31""ab/5¢c70TénR
qdae~ [Aab/5c7\—/én~7XgcUe3 " PeQnabl

&= "CéRaAaA[c5¢c708b%akl5¢c7r7ab3 " —13
"mMLA35 - ZU32+3%<NINO>< jYcakb%Xhiééelé
R<85¢c70©~"45¢c70/U*+-U5¢c7cOB15Cc7CcEéR3¥yYy
¥4, B3—A——3IKUCBIKE&M¥e M~ ThirrvAées/[Arc
aTi

&""C"mae~a.o"7"Ea_iHjb[/PUA>=/BUA _
T "81uUudA9PU/9OYA.TI""4bPU/[Arc3Kaldsgl



Foéen5c7—  kKI<12023 o/p"mqO85¢7— kI<¥%
1TéeO/p"mg5¢c7u08y Ic~"33—-a——-3"FINUGOPR3*G
< 1 3C5LMO | Hea—- " k™"d0c—-"1kd/ jGK]1

e ""yE:

2023 0/p " Mg5¢c7wM! _C5E#20 UE/S5c7aaa33aa
U9~ D)5"61eA/& " HYOES5Cc7RO590a&A/EE<i TU5
aocécJdKN"anol

1$'ae)) 61

2023 o/pP " Mg5c¢c7RO590&A/EOE<5¢7a&) 3RcEmn

Nnol

b, BRS5Tamk

'y 1TDbxt

2023 ok/ZpP " mMq 3 ECS5E#>*_ai Ibx/bxUCE458E/
O&~&d)NaasAcgal

$N\NJUUox<g6RAAeéeseQhtt

BUOUUx<@6R~a, — . /%FG_1x~"37&éC~"3jaésn
Vs aNESKAQAZA/ IMEEALEL | ; <CEgG jcéf&Aar/
O0ENKA<OTTI OO "5¢;«&1™ L% c&G - 4aT/7a&G
- AATY¥6 _ REEEKE/ZEéR+==84c9ONKeM¥e, AA3+=84
cue T ToOTiabip"mgeU wMI "OpoUCU216¢eH”T
OEQ/_O¥TTADT7ATNYTAHND . /O _ /1 JrEvia~g
K.g_./1j/uvidef+A, " K3 j/Try " d0CoHbd
AOTOH" | JZTOLO (T OEBOKBACYAOD | §LY+a7
AUEKONH" . /D _ /1 jIp"mgéoH~— énuleasuctcc
TOUYOU74v&8) 1S5 pESCAISNATIOLICwWLYEl lp ™
MAi ., 1~ puTa&)""BUcYY k! ""OQu/a#$%1 9 - UU/\
JrouuU 12023 ok/DO2AD T _HR 10 UE/DAUC 280 UEE/
Of "opTuUueRA¥4aaBUbGI

W CaepOS j i

P~ mMgqéoundbh&4 ,Bqsshiiar , UU/gGuaias5codob
&A56XB/J 8"598x "1 ead9x<¥1UUch&sasul
Y—Noc&TAHA"mgeéi ,1 pufa&r)""BUcY%ijkI gl

e
X
H

o)



MTO1L:z931v%A/N01Y%"C"4a8acEKATIMIO™ TG
U/MTOL¥YY42eaT01¥1Yuivu"5¢c¥osip mg— J
" Caepnls$sjrs/— A[dVUC5i06bjk!I""6aszéo ""bcs
Cil"TAx"¥/""DY%XLIM3C5(1eoC5 A"TaAH®¥I1"8
2AQANABL) "é*+)*FeTd+/14A4Ya31 )Y H" O 1lwMsC7
ePe~"EeoTIoas>_a“i " +=)"H)+8) ™ xatala™ e " +*
+’c<o,71

¢'—& TAABYQ3MA - Vi

P~ meadgr)uvCDE?WU&CU<=>?Q/AVYVap , 6000 E
Ej1/7/7 TAd PAPROAL Niraparib Cc ¥ 1 5¢/ZX> _aad)xgG/
T TATE&234 . &Pbat/XxX>*_aadxgGlp ™~ mea—eowM
ANETABY&AS56E#/COO056789A v: ; <O=c6_3¢
EY U""bGoascAIl "1=2C~"u60yE#Urb;;=>70A=<°B
T 2iYecmUuIOTiIMCDOAEEY%EAT " T=2C " u6#o0ou6y
X"EOFTIG?HI _xXT4U""TIK-EE%& 1T " T=2C~u60
VE# UZAA<SOAUCKELMéEBU/XNOgGAT " T=2C~ U
GOYVE#UZPJORX"cSuU!I~ TuUOV-"U/xTi5cAu
VTCYCT=2C " U60yE#3-WO-2- XY xZ [cBhN\1\g
5CAUVTC%ZCT=2C " Uu60yE#ON12023 0k/® 2ET1-6
OHO/Z 1017 ET " 60OHO/XO Nature Communications My Oy 6 &€ j
Y5c¢cJK30aN1

. FEMNEE GSU)
. "CoO.° " 9[IMIp~"Cg 9O9[IMe~A~"Co ._.r/ééB
gzuue6n1
2. —aadeQ 9M\]1/72KOA"Cjk<_""9I\11
3. OdATE#3dVUJIKIdAaTus5o0R=""9[\]1
4, <KA7TC ab60°\]J/«<—Cc~"77TAGCAG6- "9[9dI

75 F—HFERITR
I'8AANDO - Ot
A0 xr7st/cy5¢c7eS3TCIN\yYyr7st/o\p-~Ccx
JESTO]2TI



A20d-O[eFfF<ghTcaaaal - mg9x<ABaaaaeQ/i
"HOo=2JKI""I"mqgq B! ""9o0<0OTc¥#o=xas/ jk!"i
,=0"% T~ TAl1é3é&d)aecs5cjsli

A3Od—]Ix5C7 1"~ 1 [A/91 JKI""AG6 1" Mq9O><AB j
kKI""A6/mlénjk! "A69 1 cAMMNbINSG d-\]r7&
sTk N\ JHIlaz~" [AZd-AmMDA&)AC " %LM3"1LDXN /00
MmOl jk!""A61

$KLAabBaO!

r7000A  o>r7stab/ ~"C«x)3Uqgq3BqUspgr=
7QxzalOx"¥slTtScab¥cabugpgra27/tS~7cavli
OO/Z7aA 1 O«wWUX/NES«<A7TI

aaaldnr "ooR1060d-s ‘dvUaaszUH¥#oH~"/ "9
«X&" T caaald~vy¥c©oz¥use@20d-\]5¢c7-aaac
1" /miI9l ——a2a) JVURIOAd-\yUu¥#oxradciOTk/,
JKOULOcCHx<"11

5¢7!'""— 1 [AOORIOD—-\JHIla&" [A/=<=gHI>T
e/ ]| ¥ _xedéihxe"5cMe " " b/MmMI9dH 12~ AGQ
A20d—-a_ 5¢7 "eéNObwec " %“LMM"v“DX 1o XT105¢7
WA\ TAA"DX/mi | 3#—-39d6DbSTRIOY—-6D5 6N
_dasao_ _5¢c76éedVvUCcs5JKI



