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T =4~ b 7 ADYEIZHOWT, IR O =Y T TIIET L - T —FEH LR T AIC
X L CIRFRL T N & CFHITIE D S 123, 5% B_AFHE2RE LSS, RED2—
VT 7 ART =2 OREASEDEF 2 U T A UERSBE L 0D, ANEIT KT AT A
DEBEDOEMRICENTEFIEE, fa—P @t RET2H8ETLH D,

2.3.2.1 T—4< )7 ADHEIZHT=> TOMREE LOZEDEfE

IHRY—ERZONTE, 2—FIZ L DT —F OBELENTONRNZ &, BET
L7 7 AL—FOWRIZHET AUERHDH Z LR EQORNDL, AR LIZL I, ¥ A&
TAELTHRPOBENRLETHDL B2 6NDH, —FH T, HEEMY—ERZONT
X, AET DFIHEFEOHANICIBNTIE, BIFEOET NV - T—2EHI AT LDOFF DK
BIZL 0 —ERADRMNRAIRETH DL LB X HIVDH, £, AI-SHIPS ¥ AT ADRIKDH:
FIMZBW TR T RS HARSLAR Y — x| EARY— 2| Z@ THRET& 21 A
LD EEZLI, LME, VAT L0MEG, T — X OREKR DS X 7 ERORIROP:
AR AR, AR — A B L OEAR Y — B2 DK & OFEREIC OV THREER
L. 2Ot b E O TRl 2,

2.3.2.2 ET)V . T—HEHY AT LD AR

B D AI-SHIPS ¥ A F A TlE, 2—HW T AT A, FF/ - T—FEF 257 LT,
BNZ—PEHEIT->TEY, 2—PFIEENENDO VAT AT2—HFT v O,
IRAT— ROBRERE&ITH> T D, AI-SHIPS ¥ ZF LB WT LD Y 2T A EHE
BICIER T2 Z e 2B 206, VAT LAELTOA 7 7L LTIARK, 2—H
AT HEETTIV c TR ERAT ATHAO—PFEFREITH Z ENGHNEEB DN
D, BFEOETIL « F—HEEY 2T MO —WPEEAEL LT, —WPBe/HIER, /3
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AU — NRE/MER L2 —F e — L ORE/AEREOEREN ST bND, Zibld, =—
PEHRTITHOHA L LUT I THY ., =—PEEOIEIZIT 5 1L TS ORERE
A9 5 0SS (Open Source Software) DL —PEH T L — AU —F7 H2EBAL, 2—HF TR
Th, BT T HEH AT AEFNENDYV AT LANLBELTCZIOT7 L —A U —F %
ZRTLIHCHETHZENELLND,

2= AT MIEEOEMEND DAL, OB LT 7 L — LT — 7 OREN
VETHD, ZIZTETN - T—HEHVAT ATIE, 2—FOKEENIE T T, ki
e — I T & DIEREAHIIRT 2722 EOME 21T > T\ D, Z OFIEN, HiEmES
DEA I T THZL—FOEEL L RENTK S MR ZHERICT S Z LI X viTh
. ZOMRETEILBET L— LU — 71Tk L TITV, ZHLAREO I i8R R D AT
EONWTTH 2T 7 L—L T =7 ICxT D0 T « T —FEE T 2T LZ[H
BOWNEZE T 5, Flo, BEFEOET L « T—HEH AT AT, a2 —PLox
A= ha—WRIAFT DR E 2> THEY, flE L T2 —FOEENIJS T TT — & Bk
RE DT L—T 7 M ORI ABIAT > TV, RS — e 2 TlE, —fK=—
P UINFEIE LR WD THEIERBER R Z NCHONWTIE T L—T 7 h W =k Tl <,
f&y%®%@%%fbﬁwkw5ib@&@i@v4+~@ﬁﬁﬁmgkﬁé

Flra—PEHOMELEIT > - BEICE, Hx DY AT ATENTHIRME L Tunvez
—PREEOIREDORREZ ILE 7 L — AT — 7 ICBET 5 Z £1272 0 xHitid 5 Graphical
User Interface (GUI) DEEDFEILe EDIE¥(SLLE L5, BIOBLE T, AR
—ERAOMETIHARDL LI, T—F~ N 7 ADOT —FBENTHOILe\W LW 9 BifED
T, X AT OWHUERAIEEEL 720 | S — DO b7 EORMENA[REE 72D, 7272 L, =
—PEHRHOT —ZNRE LT —Z X=X L TEHINTWD L ZORHENRRNLA DT, ¥
— O GEALDRNEEAT 2 72D, 2=—F A7 AL oLEiIfTheVnETH, T
Jboe T — 5£@/27Akbfi 2—YPEHO LGN NNE L EZ HND,

2.3.2.3 ETN T —HEHUAT LATRD T — X OREL (BF5{L)

FT)N e T HEEURAT NI ENTT =2~ N 7 20T — 2%, EARMIZITA
BT —2Thh, T—FDOSALEORNIARETH D, L, 7—F#~< R 7
AERERT DT —HD B, in vivomlET —ZIZOWTIIHNNH B, in vivo FHIT
FNOTRHRIGTH DT RARA > ME, HESS DB kD FMER DT LT — % % Al-
SHIPS 7Y =27 NCTMEICAT IT7A4 AL TEE, £ LT =42 THYVART—4 T
D, ZAUIX L, HESS DB DFTR T —HIZOoW\WTIX, T2 RiRA v b T —X DKRE HRHL
@%ﬁk@ﬁﬁﬂg m EOBEITFFAT 52600, T—X2DaL—oF 7 a— RER
AT HRBORZ L DR EIT>TND, BT/« T—ZEY AT LW T, HESS
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DB OFTRT—21E, T4 _XN—RERFHF Y v 277 A NVHE (FT—F~ ) 7 A R—
Ta ) S IR TICEHESLTWD, ZbiE, BE 7 7 EATERWS—4T
TH D0, FrlZ, TRAR T 7 AN E L TIRIFSNTVDORTHAF Y v 27 7 A WD
Wk, HESS DB HE NS DX 2 U F ¢ FOEET L o CIERBLASLEL L 72 2 A B
WRH L, WHLOESKITrY 27 FOHFHITREST S FHTH LN, T I THR
FHFY v 2T A MIONWTORESLT D EME LT, ZofM, E7 /L - 7 —2%
B AT MR FEINDT —H L L CTBERBERER T 7 AV, BEFENE R IIFER 7
TANBI R =T =2 BEREORGEN 7 7 A VDD, T T, A& 2207 74 )L
IZOWNWTIE, A BT =X ORBRERSC T ANZ ) T LIERERTH DO TT — 2 flE
DUIRMET DN EZ L, FOE, a—F~v=a TARFIMTER CICHT T 542 L
DX EAT S T L1l D,

2—PF—HOBEH T 7 A MO WTIE, HERY— 2T, 22— X D R
TEERPMTONRWVEETH Y oA MIEAETH D, — T, FARIP—ERATEIxRY b
U — 7 B U BRBE CHEEE SN D - OB BAL OB E IRV E B2 D, HEORE(LIX
RELEDNS, £77. 256D 7 7 A T2 —FRHIER LARWRY & 2T ATk
REIND, T, FRICHARY— BRI fém%@ﬁ774wkow1i A
AIZA ML —VRBEEZHE LRV X ) —ERFERE L7 7 A V2 EWIRCHIBR S 2 HEe
DEME MEE LT D,

2.3.2.4 H AW

BEfFDOET IV « T — X2 EBRU AT ATIITIN DRI, BIRFS U < 1T HRspy Ry RF
MTCULARADD D H A7 &T —Z B EAECJE IR IR AR 72 E LRI RF D 203022 &
AT WBHY . BEIZOWTIIIEFRB DNy 7 75 > RIUBETCH A7 #FITLTWDH, ET
oo T=HEBU AT LATIE, ZNHDNYy 7 7T NI D Z 27 OFEITIRI A & B
AT=IZ “celery” U9 5%7’;&@“/*—/1/5’1’;%)\[/ B AT DIERE T — X _X— ATk
MLTWVWD, ZOF—HX—X[% — &~ NI RAERNT DT — 2 X=X L TR

“celery” 75“&?@‘?57‘“‘5“\“‘2’63@5 Flo. T BENERED T — X REE )
BT —HRXR—AZARHEST DD, FFIZ1 OOy 7 7T REZ AT LETLRNE
wﬁ%@ﬂﬁ%ﬁofﬁéﬁ\;®ﬂﬁ17~&7FJ71®7~&A~2®% ExFIH
LTITo T 5, BERFUELR EOSROHLONIIZHBNTE, 7 —FX—2Z R P D
?~5E%@ﬂ%ﬁﬁ%&%@ﬂﬁ@ﬁ%&waéo‘?@b%&xﬁﬁﬁkbf
H A7 DEIPRWOEEL L0 A7 Ol OEBROWE N H 5, FHEMF—L R T
X7 — % OB Z1T 5 BNIFR — AT Thbhe Vo ¢, ERY— B2 TlI¥
X7%ﬁ®20®%%®9E527¥ﬁ%ﬁ®£ﬁ@ﬁ%ﬂ%¢é Ll Zhickk
SLKERBEL D, o, HEMS -2 TIE, FEoFRAAICBNTEEO2—F D
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T RANRBESND Z LICERNT X A7 EROKELMLBEIIRDEEZOND, XA
JEBIZBNT, FEMY—E XA TRUERLETHY, HEHEAY - R L a— NE%Ese
HEFTH2OEFRETHL EEZEZBND, 2— ROA T AMOBAND, A EER
IR DR IEFT L LY ICTRETH LN, LMY - R L EFRY— X, R
BV — AR R T A EALEMT T AT L2 RET D LEND S,

2.3.2.5 F—XA< KU ZADOFEH

T2 OEHEERERIL, BEFOET L « T —FEHI AT AIEEINLTWHDT,
T—HOEFEDLDITBLRDO T AT ATHETH Y | BIOBEIFAETH L, —F
T, HRY—ERZONTE, 27 — X BEIKEEII R E L R D7 OEMAKE & L
THDOFHETT =2~ b 7 AOEFEITILERDH D, ZOHE, HEEEY — 20K
BCHEHF LT —XDONNy 77 v 7 aER L. PIbLi-EagRIYy— 20T —X~ K1
JAZVARNTTEHIET, T—4~< )7 AOFHNAREL 725, Z OfE3IE, AR
P EARHAR Y — ARG T HHEEETIT R, VAT LAEHEL LTUAT ANA
A R=NEN0S DAY —)VEHETITOEETHLZ L LERD, ZOV—r Tu—%
FEHRT DT, EAKEOLAERY — 2R OFHE ITHY CTEARMY— A EEH L TT
— X DHEFHEATV, 0S DY —)VEHE T, TT/V « T —FEHI AT LA AT LOT —
BDNNy TT o TRVANTHNEERITZADUERD D, EAMY—ERADT—4~< )7
Ay —2ADT =4~ N 7 R LFEMT L7202, - 20EEENRT
— FBERRFCHER LT — BT 7 ANV ERAA L TET L « T —FEE T AT TR
EE21T) Lokl vy, BaRYP—EROET I - T—HEHE VAT LATHEHSN
T =4~ ) VA% AR—=K LT, 2—PF AT AIA VAR — 52 L1280,
=PI RATLAOT—H~ M)V AZRMTLHZ L AR TH D, Lok oz, ER
EOBRFEIMNETH LN, T—H4~ N 7 AOEHFZONTL, BFEOET N « T—4
B AT AOBEIIARETH D,

2.3.2.6 HFAY—E RO

LAY — 2 TT =2 B ETORWGE. 7 — 2 X — 2R O 72 O YA XA
FLipD, Fio, T DNEHSINDIZEN 2T, BIERTE 72 & OALER O HEth i 42
HLAREE R Y Y —ZAOFFT IR WHIEBEN AIREE 72 5, BRI 24 & 1T K= —
P77 AKIET HRE L GO EEL D, WHRY —ERZBWTHRES NS K
KR NEALTORET 7 & ZHHET 57201, T —2 7 7 & ADOWHIHEHE 21T 5 b
ERDHDLH, ZIUIT =~ NV T ADT —FZX—=Z2D IV — KLY BEHTH 72 b
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T R —R"ZHEHNET 52 LI KD WIHERHEA AR TH D, 7272L, ZZCTHET
RELL, AT EHOZDD “celery” OF —H _R—R %, LFRP—ANT 1M
FIZTDRERDH D, JBEMERER, BRI ANEHDREREENT A L —U 0 —
NIZONWTIE, BREREHX A7 OREBIFFEAT — " EZRE L “celery” TEHTHZ LITL
DT HZELABETH D, Lo T, HHBMY— 20T — fERkE LT,
“celery” y—\N1EHVY, 2—FNT 78 AXATEH70 2 by ROV — "PEEILT
ETHEVWIHERRE 2D, K4 ITHFRY — 2D — SR 2T, ZoflTiirm
VR R —AREZHEE L TWER, Tar hx s R — 308 1 TR0 EK
BEENTROUIE TRl 21T 5 BE R H D, BURD RIAZL T, 1 K TORIGIEHEE LW
EHRESNDTED, T— MR OER IR & I XD WHHRIZ RS 2 SUE RS LB &
%5,

X 4

B 4 DY — SHERL T, F—F2ANTIT “celery” S — SOMEREN Y 2T A RIKDMERE
HET D L2250, “celery” OFHTHT — XIS, Bz T — & _— Atk
THDHDT, “celery” W—_"BRMLVRy 7 ERDBILITRWVWEEXD, EdkD XD
W2, 7y by RY—RZ2H 00 UOMEHET LZIMNERH L0, HDHWIEA— FR T
— VTR 2 D07 EORFHI DWW T, XS pa2—Rr—2A ([T 7 & AL FET
THMERE) ZHE LT, AfaRER & MERIEZITV, BEMERZ NI 2 L2 H
5o AHOET “celery” OV — "OMREFM BT Z & 725,

2.3.2.7 HERY—EROIHE

HARY — RO TIE, BRI, BFEOET L - T —FEH L AT LMTEWF
MAA=TTHY |, FFEROBEIZIAETHL EEX D, EAMY—E 2D —FITIRKT
I AN FRFT 7 2 2B OB L AE L TWHOT, ARy —ERTR B LR
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W RUEIAETH D, 2L, Y- 2ADOBEEIT O Wfe T, FHMY—
EADFEHEL a— RE25F720 BEEEEZZEE LD T2 0ENHTL S EER S
0. EOIZDOMEEITFAT D ATREMENH D,

BTN T HERUAT LTI, T AREROBREA L —ATELLOICTHEN
BN D, BRBEBROZNT —FRX—AE L RS THEY | T—FX—ZADT 7 AN
BWEWIMER DTz, T—F_X—=RAT 72 AOEmELEK L7200, XF~v—7
T Ty AV T OEMESIEDY A I NVEMEINERTHZ ENEE L,

2.3.3 T—H~< R )7 ADOT—HEBMN, BHFHOIEEIZOWNT

F—H= b7 2L LTI TNDOY—ERZBWT HE%T —Z OB, EHshErsE
fiED, RETIX, invivomlET —4% (Billd 2 WITRART —4%) OBMEHHEIC
DWTH=ZFOFHEZHEL T, BROT =%~ b 7 AFFHFIAOFEB ATV, T OIEE
BERHT L EHIC, EHZLVHBIATI LOOBROT =2~ M) 7 AL AT LD
WERICOWTHST LT, invitroT —Z DFEIFIZHOWTIZTFNEFND in vitroETT /LD
FHCBWTIIMETH DN, 22T in vitro® T VO EFITERZ F L TF — % B
BT ENAFEERY YEEELRNI L ET D, 2B, FaAY—v R IZBWTTF
A= a—=YRTF =28, EHEIT O 50 bRRRIEENEET D,

AT-SHIPS #EERFIZIB W TIX in vivo T — 47— 4~ MU 7 ADOFHIE, BE O
I HIEETH 72D, TNTNOBBEOEHEEDO FIEEZ KA LI BRI,
T—2< M) 7 AEHFOFNRICONWTIL, T—XDOUE, T —X D, T —F DXk,
T—=Hw N ITADTZ I AR— I BIOT—F~ NI ZAOFFHNRH Y, TOFEMELLT
2507,

2.3.3.1 ALBEWEHRIZONT

ACN %5 (AT E O] 1D % 5) . ARN 5 (b E o mtEalBR O 1D &%) B &
OMLEW D CFHIRELTd D SMILES (X, 53 15Ul OFH RIS Y 72D ATIREE L 72 D70 L
AT-SHIPS 7m ¥ =7 MIBWT, BELREHEZAT L7 —FTHLHD, F—Dn1IZxL
THELD SMILES RELNFFAET HZ &N d D,

Z D7z, AI-SHIPS Fu ¥ =7 hTik, HESS OF — &L, DT —H V— A HUUE L
TeT —ZIZOWTHBERIR Y T — 4% O H#IH 7= 0 WBRWE 2 [F7E L., Y7 SMILES 8l
HRETDEVNI TR EANRMETH T, 5HBDT —ZDIEICEBWNTHREO 7 1tk
R u LB DS, T OVEEITITEEREMA A LBLIETH Y | 2 TE DB
FROALD, SMILES ZIRET DITH T TE, 5IH LIZARELEHIFHE D SMILES IZDW\WTh

23



RELEITV, T—4#~ M) 7 RZEGFET — 2 IFELRWMEEMTH DL Z L 2 a L
T SMILES SCFHNZREL TV D, 2D XK HIC L TRES 415 SMILES (%, AI-SHIPS 7'm
V7 TRV OMLEWME —BIZRET D100 T v 7 AL LTHEEL TV 5D,
SMILES XFHNZZDEEA T v 7 AL LT DIFEMHETHY, ZNETORB T oY
=27 FTIE, AN FE S EFHIN D ID 2, 9T LFE SMILES (ZERNICEI 0 4 THh &M E —
BIHANT 2F%— L LT D, o T BT — X ZIE AT LIGEI, AR,
SMILES Z A&, IRE L, AN FEZEZEV Y THLERDH L, —F, F—{b&MITx LT,
B2 DB CEERBRNTOND Z L 1Xb 0 155720, FEEREMITH L CTiE ARN F5
ZED Y TT, EHRBROBINEZITRONELH DL, ET )N - T—HEHI AT LD in
vivo BT — & DXBERITIX, ACN &7, ARN &5 DM S5 23 ZH Tdh % DT, ACN #F75, ARN &
DX DOBRMEEZ I L CTBMLER™H D,

2.3.3.2 FT—XIE, EHE () OF7—X XD HESS IO HE D%t

BHICBMES N HESS a7 — % Y — A L LTCTF— X DEHZITIHE. T— X3
SRHJIZ HESS B L 72D, 2 2T, HESS Dfgfitonm 672507 — 4 OB DR THIIL, £
ZDOT —HIZK LT SMILES OREZEITH, HbET, A=V a U DHIR, BFE IR
T A DOERPIRESNTODEEIL, TNOOT — X OEELERT HLERDH D, 74
Sy DIHDIEMETRVEA X, B SN AR—=Ta v DHESS T—H X v rn— R, #55
F—2 O, HIBRSCEEDOH DT — X OMRPLE L2 D,

2.3.3.3 FT—X Y —ANHESS LIS DIBE D5t

T8 Y — AP HESS LIS T H 25 501%. BT EHTHE E BRI B 2 2T — & A IR
THDT, ORI EVIAT O MBI\, Flo, WEINTZT — XX, T XTHESS B
KB I N D, KIS, SMIELS OREERZIZ, T—#~ h U 7 RN T HOIEHTH D
TEDHALIESEAE, B ARN BEEEID Y T TR EERRT — & & LTRET D
ZlEMDd, WTIUTHE L, SMILES ORSAE, REE CTHRT — X IEZ YT 5 iEHHE O
VEEHPHE 725, ACNE S, ARNESIX, 7—4~ b 7 AN TILEWE BT 572012
B A Ty JATHHDOT, ZhbHDHD B TULT —FEILOFIATIT O,

2.3.3.4 F—H~< N N) 7 AOT =B, ¥F (EE) O7 kR L

F—HOIEIT. WEESNT-, HESS TERD 7 7 A NV EETTI « T—REHL AT N TTF
— X OBEGEERERD 7 7 A VIEREWT A5 7T a2 THY LLFTD 1) ~2) T{Thbis,
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LDT, FEF—ZEHOY— L L L TORENRLIEL RS,
2) 7=~ M) I ABRSET IV - T HEEH AT ABGFHENA~DZEH]
BEAFDA T VT N TEBEITD, T2 L, BUEO A2 U 7 F T, Bk & FRRICHEET —
ZEPAOY =L LTORENR LA TH D, o, mETFHETAOT v 77— k% FEhfi
TH5AE. A EE L C. Mordred ik 73 KOV Tox21-MIE PHUENR LB L 725, =
NHIZHONWTY, BREHAOY — VAR L CTEET D2 0ERD D,
3) TEDORERET—H~ N T ADT T AR — |k
T—=HDBGFBILONT =X~ ) 7 AD= 7 AR— M, BFEOET I - T —XEH
VAT LEFHLTT O,
4) =P IARTLOT—H~< )T ADEH
EFETI e T HEHAT LAOT =X M) IR E, T X ERELEEECES S
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Va—/LBLORHE OMELSE) IR VSBEIIEET 280 LD, EEBONEIIE
EHHONFIZ L > CTLEHMIT R D, Z OREREITIS TIRERI O THHAT % FLFE
b D DIENEEZR 720, TR TOEBIT—RIC—MRAEFEN BREHRS AT L - 22— —

SHVERE U7 NG 125 5/ A 28 Lz, (RERENTET e LR — b
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ZORMAETIE, —MRa—VEg e Lizhe (BERY—ER) LoF 23— a—3
BRIl LIE (EFERY—ER) OFNENOREZEE LT,
AT LOWE L HERECCEE IR DE 2 OUIE No \IZHESTHEM LR ZORE%
RATRT, o, 22—V RAT ACHEET L4 07 T HBEHB L X2 U 7 ¢ xRS
DNWTIE, R3FHED 1 06 4 0HEE OIEENE A B L TRE L7z, ZORERITE S I
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X2 VT A REAT O T 07T MEEE TR, 61T, A% O AI-SHIPS OEFRE &%

BL, Y27 LAEROIGHEbRBERES SR L L,

F4 HHERY—E R EHERY— 2AORERERA
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4,000, 000
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7 | CAS o 27 LA XIS .0~3.2
4, 000, 000
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8 | AJIEIE .8~2.2
2, 750, 000
3, 750, 000~
9 | Ny T .0~3.2
4, 000, 000
1, 750, 000~
16 | DB FH{LUMR R .4~1,6
2, 000, 000
1, 750, 000~
19 | RS R .A~1,6
2. 000, 000
21,2 3, 750, 000~
T— X G .0~3.2
EAR Y — 2 4,000, 000
A (=F AN ) 6, 000, 000~
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. 4,000, 000~
20 | THIET VRAT 3.2~3.6
4,500, 000
. 7, 250, 000~
20 | FHETIVHFTERE 5.8~6.4
8, 000, 000
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Appendix 1. Template for Profilers

Abrnt section of & prafiler

Name of the profiler

Developer: Donator: date: version

Developer:
Dhamorar:

Version:
| Dhater)

Relevance Applicabilitv to endpoints)

Relevance/ Applicahility o particular chemical classes

Approach vsed to develop the profiler - Concise but informative deserption of:

a) The aim of this profiler is to

B The profiler was developed on a basis of

¢} The profiler was developed from a dataset of

d) Reforence source

Summary description of profiles/alerts within the profiler

Phys-chem

Profile/structural alert
parameter

Counber eategory:

Similar to other profilers

Short description of update version

Disclaimedr
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Detailed description of each category/alert/boundaries

__a profiler

:N:I]I'I!I.E

Tvpe of
profile/alert

Description

Mechanistic
Domain

Mechanistic alert

Mechanism

Set of chemicals
used for profile
development
{local training set)

Data/Knowledge
used for profile
development

Number chemicals analysed

f ¥ fileale
Profile/alert Profilefalert (Sensitisers/ Total)

analysis

References
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WO w7 N3 OECD fEPRAHGAE3E 2 (WPHA) (TR FE S 4L, RO BB CE I8N
SNz, 2021 FEBEECZoT vy =2 MIE, F=2v 27 U A ROBATQSARET VE T
WFERZFHNT D720 DA E T = v 7 U A NNOEFEZFHMT 5 720 D HEAENF 41T
W5, IHIZ, BRINMEET (ECHA) 237 = 7 b OIEFRFHEHE & LT ISS 1T Y QAF (2
B9 2 B ACBE 23RS 2 72012 40 4 LU EDOFMZE 672 % QAF BRI TV — 7 13k
SN2 QAF IZA Z U 7 @ Instituto Superiore di Sanita (ISS) 38 & ORI 5T (ECHA)
MWEZLTWD,

RZN—T1F 2021 HinD 2023 FITHT TREZE L TUMIRY 7 7V — 7R EEE
FAC R L7z, OECD QAF #EPIZE7 /L — 713, O RN EES < (Q) SAR Tl & 52RO
(2B % OECD JFRAZHEL L, £7 /v, TR, B XUEEO T O OREROFHM 2 KR
ETTH2D0F =2y 7 VA RERELZ, ZRHEORFIZHOW TR LI A ¥ AL
£ ((Q)SAR Assessment Framework: Guidance for the regulatory assessment of
(Quantitative) Structure Activity Relationship models, predictions, and results
based on multiple predictions No.386 LLF QAF HA & &) 1%, OECD DfbFE L O
AFT 7 ) nY—FEROBEMLO T T202348 HARINTWD, ZOHA X A TILAI

55



W OECD o#EzrER] 2 (6 JHAD ICHESWTEMR L L XEHEOEHINT-bD L2 >TU
Ao 2023410 A 17 B2x5 18 BIZFEM I u7=. & 20 [8] OECD @ QSAR Toolbox Management
Group 2% T (Q) SAR Assessment Framework (UAF QAF) OTEENHRA 23l ST\ 5,

3.2.3 QAF HA X ZADOEIZHWNT

RIA L ADNEFTLTOELY LigoTnD, T72PH 1. (QSAR ETLDET L
Fxy 7 UAMIELFHE, 2. (QSAR FRIOFHF =7 U XML, 3. K
THIET WS LD FRIFR OGRS L OBLEOMK L 72> TV D,

1 Assessment of (Q)SAR Models (Model Checklist)
1.1 Defined endpoint
1.2 Unambiguous algorithm
1.3 A defined domain of applicability
1.4 Appropriate measures of goodness-of-fit, robustness and predictivity
1.5 Mechanistic interpretation
1.6 Outcome of the assessment of the model
1.7 Conclusions on the assessment of the model
Mote

2 Assessment of (Q)SAR Predictions (Prediction Checklist)

2.1 Correct input(s) to the model

2.2 Substance within the applicability domain

2.3 Reliability of the prediction(s)

2.4 Outcome fit for the regulatory purpose

2.5. Conclusion on the assessment of an individual prediction
Motes

3 Assessment of a (Q)SAR Result derived from multiple predictions (Result
Checklist)

3.1 When to use the Result Checklist
3.2 Uncertainty and outcome of the (Q)SAR Result

4 Final considerations

Annex A, (Q)SAR model reporting format (QMRF) v.2.1
Mote

Annex B. (Q)SAR prediction reporting format (QPRF) v.2.0
hiole

Annex C. (Q)SAR Model, Prediction and Result Checklists

Glossary of selected terms

2 OECD principles for the Validation, for Regulatory Purposes, of (Q)SAR Models,
ENV/JM/MONO (2007)2 https://www.oecd.org/chemicalsafety/risk-
assessment/37849783.pdf (OECD, 2007)
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ZOXEFEDOERMNRIIHM L RE ZORRKRETHY . EHIT, o (QSAR —HFIZIE,
HiH B TQSAR T 2FRIC QAF #2322 L 28D Tn5, EEQRAE LT, #
il H YT (Q) SAR DFHE, £ DA RMEDHETRIZIRE SN D& TIEARU,

B3N72 QSAR BT /L Th > THEEDIRI TIXFFA TE AW TR RICR 2 /RN H 5
7=, K H YT O QSAR OFHIX A NMEDHEGRIZIRE S0 O TIXRV, T D72, QAF
IZES X BT IVORGEICEE T 51k 0ECD JRANZ ZESUWTHi7=72 (Q) SAR T & #H3 o7
HNCHES S FEROFHENLETH Y, ZDODF = v 7 U R RIMER SN TS,
ZNRET D70, Fx vy 7 U A MIGHMETHEE T~ & 25 (Assessment Elements : AE)
I b SN TR SN TV D,

3.2.3.1 F= v 7 U A hOffsE

QSAR IZ L 2 PHFEROZ T A ATRgtE 25l o2 5L LT, 1) IELWAT), 2) £
FLOWEAFEHN TOME DS, 3) EFADEEMEB IO 4) FE S - Bkt
DAEROBEAMEIZET 5 4 ORI STV 5, (0ECD (Q)SAR TRIFHIZ), FF
iz ST 572012, BRANTFEHT THE T X EHR GHMZESE : Assessment
Elements, AEs) (ZHI/M LT 5,

AEs 1%, Annex C CRIMHEEZ2 3 2DF = v 7 U A~ (BIrEEL LRSI ET LV F
v UAL TPHFzyZ7 VAN BIXOHERT=vZ7 VAN IZHEENTEY, EE
D (Q) SAR O FH 52 1 AFURTBENE & 3Hl 3 5 7= DIl T & 5,

% AEs [0 72 AL MTe Sz, SCER SRV, REAPRFHI S, F=

> 7 U A M4 AEs OFER & Bl bRl ST D,

BEOTFRNHEASNT TR REZFME T 256, ET A F =y 7 VA MO F = v 7
UANEFEERTHUNEND D, T OHE . TR ATREZLE T /L O FH 35 O A D A
TTEEZDLIENTED,

EFETNUNHFRTE D EHRREINLDGE, HITIIMOF = v 7 U A M TS HIZFHET 5
VENGH D, TTARZTANLNRNERRINDGE, THERKREEZ S HITHRETS
Z LR FHEITHET T D,

3.2.3.2 FHMMICRBITAF =7 U A NDMEST &R
THF =7 URARNERERT =27 U R NI, fEHxDQSAR F#l (K 11.Fig. 1 &) &
BHEOTH Fig. 2 2MR) ICESHEREZENEFNTET57201IEHENS, 2 b,

OECD (Q) SAR FHIJFHNZ HAD U7z AEs THERR SN TR Y | FHIIZ & > TOEEEITN U THE
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BRI D, BT OT 7 40 MEOHEREIZTHF = v 7 VA FERERTF =y 7 U R

MR S ATV D, FHEE 13 B OFHIFSAE 0T XA DT EDE TEHEAMTT 2
WT&5, &5I2, ML, ZOHTAF AL F =7 VA NOBENHES T, FiiESE
(EERN R AREEEOM (K, . @) 250 Y TE LN TE D, KM THIOAK
H7e R FENEIT, 4 ABs (IZPBEME T 2 RN LSBT 2 2 OEAZEE L TRESN
Do fEH B EEL OFRORHEEIED LU IS T, Tl TR O RIZ oW T
fama T2 enTED (DFD, TRBNEABEMICH L THFATEINE I ), #H%
DT PN ES FEROGE . ZTROMEBOFAIMNZ T, FRT = v 7 U A M TIE, &
ERBRETDHEDICTFRBELLFEE SN TODNE I DEFHMT 27200 1 SO
AEs NEEIND, FBEERORHEFIMED LiX, lx OTRIOARHEFM: L BIO AEs
EEMITTHLICLoTRESND,

11 (Fig.1) OECD (Q)SAR FEffi~7 L — AU —27 (QAF) 23 < EHBITFHNZES < FERD
(QSAR 5T —7 71—

Figure 1. (Q)5AR Assessment Framework (QAF) Result bassd on an individual prediction

= : i
. - DfsAR pradiction | Canchusion on the praperty for a
Wark [[ajsanmadal | —s | 1 |—
e | [@2fAf mad i [= [C1)SAR result] | piuen regulalony purpse
I
Raporting CIMRF 1 aPRF
it | oL ey |
Assessment _"""'"‘“'_ Prediction Checidist
Checkint FaiiL
LIL Pl

BT VST D@L, BT VBHRE HMER L72 (Q)SAR Model Reporting Format (QMRF) K3 = 2 v
FCHE SN D, B4 RN QAF €7V Fxv 7 A MEHLCHET 5, (QSAR PHICET D 1E#
X, (QSAR PHICHE SN D, (QSAR 2 —HFIZL o> THE 7 +—~ v I (QPRF) ICEER 4L, Bl
WCE>TQUF FlIF=y 7 VA MR LTSN D, F=vZ U ARML fHIEDEELES TS
7291Z, (QSAR = —HFIZ Lo THANImE SN D,
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[ 12 (Fig.2) OECD (Q)SAR #Hii7 L— AU —2 (QAF) Zfto -5 D TN S fER
B35 (QSAR fFHOY—27 7o —

Figura 2. (Q)SAR Asszessment Framework (QAF) Result basad on multiple predictions

[CHSAR minded T [CUSAR prediction 1 ! ko oty e
Warkflow |QISAR mipded 2 & | (OS8R predickian 2 I— | [C}SAR resut |—' property for a gven
|35 AR modes 3 [QSAR predictian 3 | ! e i

OMAF I

=1

Reporting ] OmEs 2 ” CFRF 3
TITFFEFE | v “ OFFF 3
ol R e e | [T
Adissiment : Mdadel Result Crecklist
Chasc K ksas ETFTEY

LTI

I ET ST D RIT. BT VBREE I L o TER S 72 (Q) SAR Model Reporting Format (QURF) 3¢
HTREEIND, HHYHIL QAF ETL Ty s VR NEHEHLTEHET 5, (QSAR O Tl &5
T HEHIL. (QSAR THAE SN D, (QSAR 2—FIZ & o TPl LA — MEZ(QPRF) SCEAER S hv, B
YRIZE>TUFFERT =y 7 U A ML TRl S 415, QPRE 13l % O PHIZ @32 & 5 ICikEh S
TR, BEOTMEMEL OTRICHET 2 Z L E2BHT 272007 4 — LV ERROLNATND, 2D
B, BEOTHIZESNTQSAR FHERABRETDO0BINT 7L — NOARBRHEF STV D,

3.2.3.2 QMRF & QPRF

QAF Z 52 272012, (QSARET /L LAR— FMER (QURF) 3 L ONQ) SAR FHI LR — M E
L (QPRF) N HH ST 5, QPRF (QSAR Prediction Reporting Format) (% QURF (QSAR
Model Reporting Format) & |EF&7e 0 FEERICEARE ST AT LOTFHI (FRHT) 5 RORE B
el oG LA — MERTH D, BEEH L WVE2—FRBRAFO FRIET VO ESE
DOPERERCHEEZ H TR T2 Z LI Lo TV AT AKB DB ELTEHHLOTHY
OECD + QSAR > — /L 7R v 7 ZAFEHLD 7o 80 DFEFTRHI A F— A TIX72RV, ZHUTKkE L QURF (&
AT IO OECD « QSAR ¥ —)L7R w7 AEHIT 72 > THEANZ THIT T VORI AT HE 72 A %
—AEHFRELIZDD Lo TIND,

QMRF OFFTE, TR R ENMEFOEL N2 < KT THRF SN D HROTIR DA
AL TWAH2S, QPRF [E, #r L < #ENE S 4172 OBCD  (Q) SAR FHIJFEHI 2 [ B3 2 720 X V) JR4G
PHICH T SN TS, BH Iz QRF BENQPRF OF7 7 L—MME, TORFa A |
OfFgk (Annex. A) & LTSN TWD, HMFEZL—713, QSART Frn—F a5t
HHIRFFEIZ-DOUV T, OECD TATA HHIFFZE 7 0 ¥ = 7 M-S < QAF JRAID & & 72 A48 & i
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HAzEHEL TV D,

3.2.3.3  AI-SHIPS FHHIZ IS 1F D QURF DINE IR L E DIERIZ DUV T

AT-SHIPS 125U TiE QURF YERLAS OECD * QSAR Y — /LR v 7 A E~D M FIE T H

0. EDNOFRERIR Y OFLEARD Hivd, EERITIX QIRF IR LRl S5 DT
1372<, HLETHV AT 2OMHEAFH L7 & LTI it b, O0ECD QSAR

Y — LRy 7 A~DO#EIL, H< ETH OECD « QSAR Y —/L7R v 7 A coordination

group (LMC : Laboratory of Mathematical Chemistry. 7 /VH AK%:) , ECHA, OECD)
“ﬁﬁéﬂé’&’ﬁé

WMTﬁ&éhé DOIFHIT (Q) SAR DHLHl A~ T 2R ET 2 7o I S D,
ZOBRMDIZD WM®%L . (QSAR =T AOMHI B M ORFECE T 5 OECD JAlZ
T%ﬁ@@ﬁ%#éio_ﬂiéhfwéoQWF@%%K%tof@JmmHE%%ﬁ%
Li%‘f%*ﬁ%‘é%TJWﬁﬁaE BT o047 AXE] 22T HZL2HEL TWDH, JRC
QSAR BTV T—F X=X 1% LTABT2HMT QAR ET VERET HTDD AT v
TNNART T TAXARRE, RS T0D

QMRF D #AEREZIT Annex A, (Q)SAR model reporting format (QVRF) v.2.1 & L TAFK
ENTWD, QRF v.2.1 {X QRF 7> 7 L— D~ AF—T v 75— THY, QUIRF DFL
WRDIZRE LT D, Annex A IZOWTIE 3. 2.3. 5 THIZZF DMz Lk 5,

3.2.3.4 QMRF K UFQPRF DL & o RELR

QURF, QPRF D RAZDWT, Bt ORI, FFERMERBLE AR DLIZ & - Tid, 3T
® AE (Assessment Elements:7 & A X FNEIFR) DB AIREEZITHLEE SNHDITT
T7ev, BB RIEE ORI 7= > THM, Bl OB SR E G L, FFE DR
filCFBNT EDEBEZERINTFIHT 20 ET D2 HERH D, AE RS TWDHNE
I EHWTT D7D AR E R DBBREN —HOY R L > THIBEA SN YGED H
%, WEEEFTNADAD (applicability domain: THIFTHEFEIR) OBMRLEETH S, A
KENZIE, EOMEIEIHONZETADOAD NI E D Z ERRDLND, £ TRV
BTH, MOBEMEOHENGRERRAET DR H D5, TRIEITHENPEL EE

4 JRC QSAR EF /L F—H X—Z X, JRC @ EU Reference Laboratory for Alternatives
to Animal Testing (EURL ECVAM) (ZHEH Siv7c B &MIREETEIEFEES (QSAR) BT L DF
EICEET A IERERIET 27— A7
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TELHDTH-TH, PHRHRITANIEET 2HAICOMENTE L EEXDHE
TH 5,

(Q)SAR {2 K 2 PRIFE R O BT 2 Il Eh 2 &3 5 2 & T, Zo#EH Lo
DOFER RS 2D, EEOTHE 1 SDOERITHEAET 2HE X, ZTOHEBAOHH & IEY
ERBETHY | HAEMRERLEX T I2DIEHT 5 Z LB RTH D,

—HO QAF F = v 7 U A ML, FEERIZFHN A AT T D DI OFEM 72508 & 42350
SN TWDER, ZOXEFEDOFHTHR, L VBHIE L LA XU ALEST —ARA 2T ¢
DIEINELD ATREMEDN 8 5

Annex A. (Q)SAR model reporting format (QMRF) v.2.1

| Elament Erafon
% QSAR identifier

14, | Q5AR seniifier (file) Provide he b of the model, The tite should inclusde keywards such as: andpot modafled (as dalailed as possible
and consistent with sachon 3 of the OMRF, racommended), nama of the model, name of the madeder, and name of
tha saftware and versin coding the model. Examples: "EPY Sutts™ BIOWIN w4, 10 for Biodegradation”, “TOPKAT
Flaboit Skin Imtabon (Draize lest) for Acyclic compounds (Acids, Amines, Esbars) Sevare vs NonMildModerate sk
ifritation”.

12 | Other refated modsls | W applicable, Kantfy any modal that e related to the model descibed in the presant GMRF. Exampla: TOPKAT
Rabiit Skin Imkation (Draize test) for Acyclics compounds (Acds, Amines, Esters) NEGMLD v MODISEV Madsi
Nararritanit ve. MldiModerala sien initation” is related to the model mentionad in1.1: “TOPKAT Skin Imitation Acyclics

| | compounds {Acds, Aminas, Eslare) Severa vs. NonMildModerate skn imilation MOD v SEV Modal”

13, | Software caring the madel Spedify the name and the varsion of the softwara that implemants the model. Exampias: “BIOWIN v.4.2 (EPt Sufla)”
TOPKAT v. 6.2
If the model ks impiemanted a5 a wab sarvice, please rapart Iink ko the sanvice.

If no software impiernants the madel, please stat this.

1 | General information |
20 | Abstract A frae text descrphion of the context and background of the (QJSAR model. In addifion, a mara comprehensve
explanation should ba added if there & na scientific article aboul the modal or if the presanted made & based on

saveral sclentlic artices. If the model s adapted from a sciantfic artiche, o from data oblained fom apen {or cosad)
| snurces, it must be cearly stated, and tha changas made during the adaption of the modal must be dastrbed.

24, | Data of OMRF Rapart the date of OMRF drafting (dayimanthiyear). Exampie: *5 November 2023°.

17 | OMRE author(s) and conlact details | CIMRF authorfs) and contact detais: Indicate the name and tha cantact datails of the author(s) of the QMR (firs
version of the QMRF),

23| Date of OMRF update(s) | Dt of OMRF updlatels): Indicate the date (dayimonthiyesr) of any update of the OMRF. The OMRF can be updated

for & numbar of reasans such s adddions of naw information a.q. addition of new validation studias in sactian 7)
and comections of information. However, plaase note that if the [QISAR itself i baing updated (Le. changes in
training sal ar madeling) this should be regarded as a naw model which should have a new OMRF, rather than an
| update of the oid OMRF.
24 | OMRF update(s) CMRF updatels): Indicate the name and the contact delais of the author(s) of the OMRF updates (see fald 2.3) and
list which sections and felds have bean moddied and why.
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“Tee miac 5 peopristary: B skgovim anc ol sels and modal Sevoiopmisn] o ooafioial, Rosser e mocel
mplerenied mapbic e S, R

Bnilabibly o anolher OMRF ko aachy he sane moded inckors if you e sware or suspect il ancifer DVRF 5.
i ot cumusd model you e Seering. 1 possiti, danity thes-othar ONRF

32

33

£

35

36

3n

| Endpoint

[ Camment an endooint

| Endgoint unke

| Dapendent variable

[ Experimental prosocal

| Endipoirt date quakty and varibiity

rimental pro

experimental g

rganise, call type, or other (8., i chemico)
Example: Fathead minnow |Pimsaphales promalas)

| Endpaint descrie the endpaint that is modaled

The experimental profocoks) end test conditns applied for e raining set dals fogether with the subsequent dats
curaton far {0 2AR modeling daterming the endpont predicted by the modsd.

| Comment o the erdpoint: Include in this fisld any other sformation to define the endpoeint beng modelied. Specify

the endpaint further # refevant. &g, sccoming o 18st organism such Be speckes, sirain, s age of [i2 siage;
acoording to test duration and protocol; eccerding fo the detailed nature of endpoint eic.

| Endpeint ursbs: Specify the units of the endpainl measured Fnrm'rngm endooints, pmnmdmném the scale

and evertual Coversions.

| Demmertmuhhﬁpe&,'hz ram:shpmmim Mpamm.fa'mule being modellad and the endpoint

measured since the two quenities mey ba diflerent. Example: For modetling purposes al rale constents (1.2, Nilrate
radcal degradation rete constant (WNO3] were transformed to laganihmic units and mubiplied by -1 to obiain positve
values. The dependant vanebie f: HogkNO3)

[ Expanimertal profocol: Make any useful reference %o 8 specific expenments! protocol(s) {for axampie OECD Test

Gaideine rumber) fobowsd in the coliscion and evelustion of the experimentsl tista ssts.

| Endpoint dala gusality and serishiity: provice aveilable informaticn sboul the experimental iest date qualty selection

and evaleson and induds 3 ption of the data quality used fo develop e modsl This indudes provision of
indormation Bbout in anme of the known venabilty of e test data, (8. repaatekeity (vanshilty over tima) and
regroducibitty (variablity between labosatories) and sources of ermoe (confoundeng daciors which may influence

tasting resudts) et
Piazse alseas far & possible provids informaton about test chemical purity. Ideslly, {0}8ARs should be based on
sapenmantal ests with bzct chemical of high I Ba5UnE corTetation between stnuchees and
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42

4.

A

4.5

L3

Defining the &
UNAMBIGUO

Typee of madal

| Explce algarithm

[ Descripion in the madel
[ [Descnplor selaction
| Alganthem and seseriptor generaion

| Software name and veralon fior deseripbor

genamion

affect

Test chemical purfty showld preferably be provided for the indvidual substances used in the ¥eining end valdation
EElE.

The data curation procedure and its effect on data quakty should alsa be described hers
FRINCIPLE 2: 'N‘I UNAMBIGLUOUS ALGORITHM". The (Q)SAR eatimste of an en
applying an ALG L &l o al parameters which de:

of PPIHI"F‘LI: (a (AR . i wuh an ml.mr.*rgu.uus slgorkhm) I8 to ensure transpar

on ehemical siructure
ical equation. decision

Type of model: Descrine the type of modal, 2.9, equation based, fragment’slert besed (expert rule-based andior
stafistical based), el

| Exglicit algarithm: Rapon the algarithm lonly the elgoeim) for ganerating predictions from the descriplors andior

sructural fragmenta’alens; mors fexd infommation sbout the elgorshm can be reported in e foliowing fields of this
SECEON OF B3 Supporting infoemation (see-feld §.3). If the algonthm s oo long and comglicated, include in this fisld a
refarence fo 8 soentiic paper or another document whens the slgoriim andior penerd modelling approach i
described in detal If possible, the aigonthm shouid be mads availabls in 3 machinereadabls mannsr (2.9, PMML or
some ofher model describing format). Tres meserial can be eRached a5 supporting information or meds avalabie in
&N open Becess repoaiiary. This materis can be atteched g2 supporting ndormatan.

If the algorithm cannat be dsciosed or fully declosed due to confidentality, it showd be explicitly steted.

Descriptors in e modal: identify the rumber and e name or ientfier of the descriptors included in the modsl in
this coned, descriptors refer o e.g. physicochemical parameters, structeal fragments etz

| Descriptor selecion: indicste the number end he type (namse]) of descriplons /dectsion rdes inlally scresned, and

expian e mefod used o ssec e descripiors and develop e moded from ham

[ Algarithm and descriptor gensration: Explain the approach used to derve the algarithm and the method {apperoach)

used o generale each descriplor

| Battware name and version for descriptor and algoeithm generaton. Specty the name and the version of the software

used o generale the descriptors erd the algoethm. if relevant, report the specific 2efings chosen inthe software to
generate & descriptor ar T algorithm

53
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61,

6.2

6.3

64

Softwars name and version for epobcabibty domsin
B35EsEmEn

| Limits of apglicabdity

il robustness
Principle 4:
RIAT EMI’:J-. LRES OF GOODN

t 5-
WOBUSTEMESS AND PREDICTIVITY™

Anaiahility of the training sed

| Avalzbie indormation for e trairing set

| Dats for each descriptor vanisble for the training sat '

| Data for the dependent variable for the Faining sel

Software name and veesion for applicshity domain essessment Specify the name end the version of the software
used o apply e spplicability domain method, where applicabile. If rebevant, repon the apecifc sefings chosen in the
software o anply e method.

| Lienits of applicakelity: Describe for example the inclusion andéor exclusion ndes [fxed or prababdistic boundaries,

struchural satures, descriptor spacs, response space) fat define e apelicabiity domain.

PRINCIPLE 4; “APPROPRIATE MEASURES OF GOODNESS-OF-FIT, ROBUSTENESS AND PREDICTIVITY™
PRINCIPLE 4 expresses the need 1o perform validation io establish the performance of the model.
GOODNESS-OF-FIT and ROBUSTNESS refer to the internal model performance.

Avalabiity of e training set Indicate whether the training se1 k= somehow avalable (2.0, published in & paper,
emb=dded in the sofwere mplementng the model, stored in & detsbase] end appendad to the ourent OMAF &s
supporting dormation (Seid 9.3} § it = 0ot aeeilable, sxplan why. Exsmgpie: *It is avalabe and attsched” "It is
vadabie but not afached”; ‘s not avalsble because he dats st is propristany™, “The data sel could not b=
redieved”.

Avalabie informetion for the treining set Indicebe whethar the following infarmation for the Faining set is reported as
supportg ndormation [see Sield 9 3k a) Chemicsl names {comman names andior ILPAC names); b) CAS numbers:
c} SMILES, dy inChi codes; &) MOL fles; f) Stnectural formuia; g) i the detaset contains nanomaterials: b test
chamica purnity for indeidusl substances; i Any other structurel information

[rata for mach descriptor veriahie foe the treining set: Indcate whether the descripior values of the training 522 are
svaiahie and are alfached as sunporing information (see feld 9.3}

| Data for ;e depandent veriabia [response) for tha training =et Indicate whather dependant vanable values of fe

treining =&t are avallsble and stached a3 supporting information (see field 003)
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6.5 | Oher isformation sboul the faining set Regardless of whether the training ssi is made avallable, ather information sbaut the fraining set Indicate any ather
releyent informeton about e training set (eg. number end fyps of compounds in the Eeining set (e.g. for modaks
prechiching positive anc negative resulfs the nomber of posittves and the number of negatives in the training =ad)). Also
indicats the ratianale on the salection of the different compounds. of the fraining s here.

66 | Pre-processing of dats before modalling [ Pre-processing of data bedore modeling: Indicste whather rew dats heve been pmesssed before modeling (eg.
averaging of repicate values); if yes. reporl whather bath raw dala end processed data ans given.

6.7 | Sielistics for goodness-offit [ Siatistics for goodness-of-fit Report here goodnessof-fit statisfics: in fe cass of modals for continuceas endpoints,
report o keast rk, r2 adusted, AMSE; in the case of medals for categorica endpoints, report at keast sansibvity,
spedficty, rue positives (TP, true negatives (TH), fake negetives [FN), falss posiives [FR)

64, | Robusiness - Stesstics ptaned by lzave-one-oul | Robusiness - Statisics abiained by leave-one-out cross-vakoason: Repmn&etm mrr.espmnng stabstics.
cross-velidation

8. | Robusmess - Stefstcs chtained by leave-many-cet | Rotnsiness — Simiistes obiained by lesrve-many-put cross-validation: Repod here the comasponding statisies, the
cross-validation svteqy for spliing the data sal (2., random, s¥atified), the percentage of keft out compouncs end the numbsr of
oroas-valdations

6.10. | Rabusiness - Stafatics corained by Y-scrambling | Reotwzness — Satistcs otiained by -soramifing Report here the comespanding siatistcs and the numissr of
femiong.
6.11. | Robustness - Stefisbs colaned by bm!rq:u | Robusiness — Siatisics abisined hfl:."n{.lléh;ﬁ: H.ep-urtrerg e mmaspumng stE4slics and e number of ierstons

6.1 | Raobusiness - Stafatics chained by otier mathods | Rentuzness — Satistcs ablained by other methods: Repon hese the camesponding statistics.

PFI\:FIF‘LE i .I'L PROPRIATE MEASURES OF '.JI'II'II]hER‘-L'IF-Hl FI‘IHLS'IEHERE AND F'I"I'-_HIF INITY™.

OF E-J‘.JI:'H OF-FIT, ROBUSTENESS Fch'Ll
PREDICTIVITY® many limes 33 necessary If more vl

T4, | Avadsklty of the externel validstion sl Avalabilty of Mz extemal valldation sat indicate whether an external vakdabon set s evailable and eppended fo the
cument OMRF es supparting informetion {field 8.3). If it & not avalable, explain wiy

T2 | Avslable informaton for he exiemal validation set | Avalable information for the extemal velidation set. Indcate whether the Toowing information for the estermsl
vahdation set s reporisd as supporting information (ses fisld 9.3) &) Chemical names (common names andior
IUPAC names); o) CAS numibers; ¢ SMILES; d) InChl codes; &) MOL filkee: 1) Structural Somede: o) 1 he tetasst
containg nancmateniats; h) test chamical purity for indendual subsiances; || Ay ofher sructural informasion.

73 | Dafa foreach descnptoe veneble for the exemal Dats for each descriptor varianle for the extemal valdation set: Indicate whather descriptor vakees of the axtemal

validation ==t vabdation st are somahow avallable snd attached as supporing information (see field 8.3),
74, | Defa for the dependant vanabls for the sxemal Dzta for e depandent venabls for the external valdeton set Indicate whather dependant verails values of the
validation sat | extamal validation sef ere somehow evailable and afached & supporting infoemation (see field ©.3).

75 | Ofherinformation sbout the extemal vaistonset | Orher information sbout the exemal validetion set indicate any other relevant information sbout the vefidation set
Exzemple: "External valdaion saf with 56 compounds appended”

76, | Exparimentsl design of test set Experimental design of fest set: indicaba any expenmenial design for getting the validation set je.g. by randomly
satling asade chemicals before modeling, by liferature ssanch sfar modeling, by prospechve expermental testing
after modaiting, ete.)

7T, | Predictivity - Statistics obtained by extemal Predctivity — Stafatics obtained by external valdasion: Report here the cormespanding stefistics. In e casa of

walidation ciessication models, include false positive and negative eees.

TA. | Predctiviy - Assessment of the extemal velidation | Predctivty — Assessment of e external valcation set: Discuss whether the external vabdesion set is sufficently
sal large and representative of the applcability domain. Describe for exampls the descriptor end response rengs or
| =pace for the validation test set as compared with that for the training set. Here the dascriptor velues of fhe chemicals
predicted by the model {iraining set) should be compered with the descriptor valoe range of the test set. in additian,
the: disiribusicn of the response velugs of the themicis in the raining set should be compered to the disiribution of
the response velues of the test set. Predicliity of cerein (3)534Rs can be meesured by & cross-valdalon procedure
quelifying it to be a "n-iald walidation p "o Cross- "
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T4 | Comments on the externel vabdason of the model | Comments on e extemal walidation of the modat Add eny ofher wsetul comments sbout the exteme! valdation
procedure

Providing & mechanistic interpretation - OECD | PRINCIPLE 5: “A MECHAMISTIC INTERPRETATION, IF POSSIBLE". According te PRINCIPLE 5, a (ISAR
Principle 5: A MECHARMISTIC shauld be azseciated with 2 mechanisti: inMerpretation, if possible.

INTERPRETATION, IF POSSIBLE"

81, | Mechanistic basis of the modal Mechanistic basis of the modet: Provids information on the mechanistic besis of the model (f possible). In the case of
|QSARSs usng siuctural 2atures 8s descriplon, you may want 10 descrbe (f pessible) the moleculer festures that
underie Mg properties of the maecdes containing the subsiucture (2.0, & descnpbon of how sub-structurs! faatures
could act as nucksophilss o electrophiles, or form part o all of & receptor-binding region). In the case of (2)5ARs
s numens descripions, you may give | possible) 8 physicochemical imerpretaton of the descriptors used
[constsient with a known machanism of biologicat sction). If it s not poesinle fo provide & mechanistic intespretation.

| | Iy o exsplain wivy.

82, | Aprion o 3 posteron mechsnistc interpretation A jprion or & postenion mechaniste imenpredahon; Indicale whether 1he mechanistc basis of the model wes:
daterminad 3 prion (1.8, befose madaling, by ensuring that e inifal set of treining stucures andlor descrptons ware
salected o fit pre-defined known mechenism of action) or a posterion (1.2, afier modeling, by interpretation of the
final 521 of training structures and or descriptors)

&1 | Other information sbaul fie mechanissc Crher information abowt he mEd'msIu:u‘-‘erprEt&hm'; Riaport any oiher useful information about 2 [p.l.rpu'tsm
imterpretatan mechaniste mtempretation described in the previous Selds (8.1 and 8.2) such as any reference supporting the
mechanistic basig.

| Mizcellansous information

9.1, | Comments Comments: Audd hane ather relevant and wsefs comments 8.9, other raiated modsls, known applcstons of the
muoded) that may fadiiaie regulstory consideratons on the model descnbed. Inchade f relevant expenence obiained
bry use of modal prediction for vanous types of reguistory decisons {ind. references as appropnats)

82 | Bitkoaraptny [ Eiltiography: Report useful rederences other than those directy essociesed with the model development | references
descibing the model development ane reparied in fisld 2.7)

9.3 | Supporting information Supporting information: Indcate whether supporting informetion is atteched (2.5, exfarnal documents) fo this QMRF
and specify bs content and possibly its utiiy. This shoukd cover stnaciures in the treining, set, and valdston sais
responss wartabls vakie), descriplor velues, whather the training and fest ssts are submisad in defined file formals
[tet, caw, SOF, efe.), model (2ug., penenf), peedictons for training and validation sets and ofer documents, a3 relevant

3.2.3.5 Annex A. (Q) SAR model reporting format (QMRF) v.2.1

QOVMRF FLENAEDOFERIZLL T D@ Y , (LI FEE: 7 ¢ —/L NIZESGED )

1. QSAR DRI

1.1 QSAR identifier (ZA h/b):

BT AR E T, TET LD ONITWE A MLVEREL B b b ¥ —T— N
ROEBY: ETFTMEENTZZ RARA b (40— R 3 2#BETHESN TN D LB
D). ETLVOLFR, ET 7 —D4HH, BLOET LA aAa—T 47 L TWbLY 7 u=T
D&4FR. Bl TBIOWIN for ZE43f#] 5 [TOPKAT J&4: Mk DEAERINENIRET V],

1.2 ZOhoBEET L

b LA A 72 H1E, BIED QURF TRLE SN TWAHET/VICERT A IIEDET V&R ET
%, Bl TTOPKAT HAEFFEMED FREMED & D ~T 0 5 EHET /L & TOPKAT), THRAEFIEETE
MIRFBLFBEET V] (ZEH 2 O50FT VI, —KET /L [TOPKAT 34wt EAERINE
BET V) ),

1.3 ETNVERETDHY 7 b7
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EFEFNEFEESTLHY T N 2T OLHRENN—Va AR ED S, il TBIOWIN v. 4.2 (EPI
Suite) |.  [TOPKAT v.6.2]., —f%EH#

2.0 HEE (QSAR BT LONE &S RICET 5k,

LD U T VST D RFmIDB RV E, ETBIRRENTET AN O
DRFR LDV TV DG ITHAZBIMNT 2L EN D 5, T ANRER L, E213A4
=7y (FRE/B—XR) Y —ARLBRLNET =S P LEIE SN TV A A, HHIE
(IIAMEICRLH LT L ORMAPIATON AR 2B T 20815 5,

2.1 QMRF o H f+:
OVRF &K H (H/H/4E)

2.2 QMRF OAERYFE & #f& e O FE :
QMRF D4 Fif & &I OZEM A 159, QMRF (QMRF DI HID N N—2 9 V) OVERE

2.3 QMRF B A :
QWRF OFHH (BH/H/H) Z2R7, QIRF X, FTLWEHREN (873> 7 OFHLWVR
FEAFFE DB L) CIHFROEIER Y, SEIEFRBEATENRIND AIREEND D,

2.4 QURF BHTNZ:

QMRF B3 (7 4 —/L K 2.3) OEREOLART L@ EOFME L, Lokrvart”
A=V RBERSNZNEY AT D, SARET NV LR— b EIERT D,

45 BINEZEES - KRS v 2 — BFERT/ERP /TG E 4

Eii% s txx (x)xx xxxx - BBF A—/L: forename. surname@ec. europa. eu

IR Al

2.5 T VBB &G DM

TV E /MERRAE DKL . B L OSIST 2 HEEEOFEM, STEH OBEIL O Z2
£33,

2.6 ET VO AB IO/ E-1FHNA

ETNADOY Y —A/MBFEERET D, BIEDO QIRF ([ZFEEH# SN TWDET VOB AT
HZ®ET D,

2.7 ZRE R D EELRFRLBLIWERIZIY 7 b =T Rybr—2:
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ETNUBRBION/ ETY 7 by = 7R EEZTBHT LR ER LA~DOERSE LD U A
MM&HDHHEE), TOERT —ZRLEEET LA~OSRIFRR Y. TOMOSRIFRITT «
—/L R 9.2 [BEH) THETE 5,

2.8 7 MICET HEHMOFM (ANF) Araek:
EFETAPNMEDOLDTHLHE I ard, (AETHND) ET ML TARTE 2,
FIFHTERWERERET D,

il FL—=2 7 BIXWNSREEE Y b, Y —R a—F, Ta) XA

HDHNT,
TEFVFHRBADOLDTIERWA, hb—=27 By bET A By MIFIFHTE 20, |
TETFMIRBOLOTHY, TNV ALET—FEy MNIETH D, |
TEFVIIEMAEARETH D, hL—=0 27 By hET A By MIETL URT LY
X CTHIHATRE,
CTZOFETVTMBO LD TIE RV, L, hb—=7 &y FeT A By MNIF]
MATEZR0,
TETFMTIRMBOLOTHY, TVIFY AL ET—FEy MNIETH D, |

=T VIMB O D TH D, TNATY AL, T—FEy b BT ARBITETZN, £
TINIEE CTH D, X7V w7 Web h—ERZFEIN TN D,

2.9 MOFE—FFNLD QIRF O A FoHEM::
AL CWABIEDOET VTR O QIRF WMEFAFRETH D E AN N TN D E 7213 HE
ELTWDHh, AIRETHIUX. Z Do QRF Z45ET 52 &,

3. E#ENIZZ U FRA U b JFHI L

TV RARA Vb EE W LR, AR, ET3RRE~ORBEELAETE L LI
EFTFTMELIE O, A 1 (@(QSAR [XER SNy RARA » MIBEMT b b &)
OHIX, FFEODETNVICL > TTHIESNDL =Y RARA Y MIERRZFER e hark X
R D EER R T CIRESND AN H D720, TOWMS ZHRTHZ LT D, £
NPZITKIG L7225 QSAR ICK > TET /MLINTZFEBRY AT A ERREHEZFET D Z
LWEETH D,

3.1 =¥ RARA > hAHE:

FAET DG, BT MEINTWD Ty RS bOfEEZRT,  fERE i, Bk, 7 e—
v R, AW, MR F71XF oM (Bl chemico)

B: 75> b~y KX /— (Pimephales promelas)

67



3.2 =2 R A v b

EFEFMEENTT Y RRA U M AR, Fo—=u 2y FF—RICHEAEN D EBHR S o
Fane T AMEMBEEHRIZET VML S TTPHIESNDZ U RRA U M EBET D200
(QSAR BTV 7 O OIZERB I NI BHE T 57 — X I L - T,

3.3 mURARAYMIEATHa AL M

EFETMEENTWDLTZ Y RRA U NEERT DODOZDOMDIEREZTe, ARLICEET
LA, EbICmy RRA v N ERET D,

B BRERAEMIIE UT-FE, Bk, MR, Rl 74 7 A7 — U 807 A2 MM & EEM e E
WG TTF e hallx s RaRA v Ml

3.4 = RARA > FOHAL:
HEENDT RiRA v bOBNZRE, BT 3V —Rlom RiRA v FOBFEIL, Ar—v
DT RT,

3.5. TERAE WEmAK:
EFETMESNDWEREB EMESNTo Y RRA L D 2 DORIZRRDATREMENRH DT
b, TOREREWREIZT D,

Bl: 7V THMOD, TNTOREEE (B HBRE) 7 2 0 V5 il B E 4
(kNO3) THRIBIENLICE# S I, -1 2R U CEDEN G LN D, HEEAEIT -1log(kNO3) T
b5,

3.6 EEa7 o b BEOFEEBR e haL (F7-013 7w han) 1., EBTS—4
v N OIS EFHMI AT D,

3.7T =2 RARA v bOT — X W L EEhE:

T AN =2 T AR AR R A AT 5, 2 OFRICITEHME S E7 A OBRFIZAE
RAEnt=7— 2 WEOBHANE TN D, LI, RBRT —% 0L, > F YRI5
2K D HHME L BFEER OETIC X 2 8, BLUOREDRRE GRS RIEEY 525
AIREMED & 2 ZZHE IR F) (ICBT 2 MEFORMN T TN D, ATRERIR Y B P E DML
BT o 1EmR bR 2 2 &, HAMIZIE, (QSAR (3HE1E & 20RO M 0 RATF 72 M B8 A PRFIE
T 57O, @lE ORBLFHE 2 L CEE I 5 ER, HBRICESIRETH D,
RBLFEWEOME X, P —= 7 LR > Tl S A OWE I LTk
ENDHZENLEELY, T—HFFal—ra yFELZOT =X WE~DOEEL Z Z Tt
T2 0E RN DD,
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4. TBRTRWT LY X4 R T 2

T RARA D (QSAR HEEMIT, (PG EZ R+ 5 —HOME T A —F =27
NI AL EEA LR TH D, JFAI 2 ((QSAR ([ZIXARER 7V =) X AIZBEAT &
NHRE) OHMIL, (LFHEEER L0V 73 LRI BT B D= RARA
Y EOTRMEATOERTIN TAAY) ZLOEIELHEET L2 ETHD, ZOIRTIE, 7
WY ZLEE, HOPIBFHITIESER, WEL—LVELIIHAT 7P u—F 2457,

4.1 BT I)VOFEKE:
EFF VO (SAR, QSAR, =X A/X— K VAT A, =a—F)L v NT—r 7L %3
5,

4.2 7Y XAOHR:

RN TR LI/ FMEE 7 7 7 A N T T — D TREITII2DOT LI AN (T
NIV ZAADR) Z@ETDH, 7TV ALCET H5EM72 7T A MERIZ, 2ok v =
YDOWRDT 44—V R DHWIEHHR— MEHRE L THRETE S, (71— K 9.3 Z25M]),
TNAY ZLAPRRSTETHMERG AT, B CEiZT 3 XL fRRET U v
TOT 7 —FRFELHHAIN TR0 EEZSRT 5, ARETHIVUL, 7T/LT Y XA
FAFE R FETHIHTE D KO ICTH0ERH D (fl: PWML F72 3o 7 AFRER),
ZOEENT, AR — MERE LTRMT DL A= T 7 BAVARY NI THHTE
X9 TH2LbTEDL, ZOBEHIVAR— MERE L TIRAMATE 5, WEREOZD
TN XAO—EHXITEHEFRTEROVGAEIE, WROICEETI2LERS 5,

4.3 EFILNOEIRF:
ETICEENTWDHRLR - DFF LA RTE IR 2 RET D, ZOXIRICBWT, i
W E1E. Bl X, WHEALZRNRTG A —F— WHET T T A "N EERT,

4.4 Foab - DEER
BANZA T V—= 7 Sptzitib /IR EN— VO EFFE (451 2L,
CFIMBETFAEHIET A DI SN HFiEeaAT 5,

T DR

bl

4.5 7Y XLl 04

TNAIAY AL EEHT AR EIN-T e —F L, KRR FoERICER SN
% (T 7e—F) EEHT L,

4.6 LR FAERHO Y 7 b =T/ EN—V g
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ZRTEN—V a VERE, L FOERIEH SN Y 7 by T o b, BET LGS
I, R FHAINIT AT ZLEERTLEDDOY 7 =7 TEIRENT-HEDORTE
BWET D,

4.7 f{LFWE /Gl O ROELZHRET D,

CFWE (Fv—=27 &y FhOLOIFWE) OREZLST L5 ITERFOo (%
BLARWGAIZEOHBZHATHZ L), —HOXA TOET VLTI, T ALNOMD /N
TA=H—D¥ Wl ANT=a2—7V Xy bI—7 ETLORN=2—vOH) % L
R T2 bEBERGANRH D,

5. EFI 7= H&PH] : OECD JRHI 3

B S AP &1, BT VNFTE OGN T T HIZAT 2 I8 B L UMb e S 22 [
i, BRAEMIZIE, BEHME R A A ATET LVOMER, ME LR, B X OUNEZEM %
RET OLMEND D, (LAt (x 250 ZRIX. DI PRRES O/ E7213E 7 7
A MIBET HEMIZ L > TRELTE %, RESPONSE (£ v) 1. THISh 29Ebs
B, AEWFR, REREEOWTANIR S, JRAI 3 ICXkiuE, (QSAR [TER S L7
MEPHICBIET SN MERH D, WM R A A &Gl 2 72 DI O 7LDt
ENTWDREHA, B2y ay 5 FIRMBEISC TIETHEVIET Z L8R (B 5. a,
5.b, b.c 72 &),

5.1 E7/LOiHAEHOHI RE B LML FEEH 2 WIXE X ET A HEHRIMRGE T
RIE ST HEE OEHEME T AT 5 Foak 122 O E 2/,
BT 581, ERSNTZMEMA KA A > (AD) ZLLTFOBLENLHIT 5,
a) [E F I3 ERA 2R B R TV FTE O fEM: Tl 21T 9 #d L OV £ 23R
-2,
b) HEEMIRFH, Foal 7. FITNE 2SR FIRE R A A V& ER.
c) (QSAR DS, F oA 2 HIROFTANIFIET D GG H S 51t
¥ T AET 2 EE B IO EERRAL—L),
d) (QSAR DA S HEIE D5y FEREEDE Y 2 — AR 250k 3 5 L — VMR, e)
(QSAR DIFE. QSAR 23 SN 2R FABOHMHZ ERT HUEL— LB IO/ £
IR L — L DFTE,
£) (QSAR DA, QSAR M H SN D ISEEROFA L EHRT 2EEZN— VBRIV £
LRI L — L DAFTE,
g hb—=r7 &y NNOIEWEOFR ER, TET I TTFHlENTzZ > K
RA Y MEZBEELTED XS I T o0& 7T (77 7) REIPMFE,
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5.2 WMME (Applicability) FAA > OFHEIZHM S v/ T5ik:
E7/VOuE ORI S D LA R,

5.3 WM Y 7 b =T L=V g

VT RN =T OALFIERELEYT S5, WA N AL FXAEHAT 57201 H &
NHY T R =T ONR—=D g3 CERET D, B#EL TEAME R A A R EZEHT 5720
DY T hY 2T TRIRENTHFFEOREERETD L,

5. 4 i FH#EPH O iR -
A BT DAL — LA L — L (EEF - IR R RS0, S0 7
ZERE], A ZEM) TR AR,

&

WAER L OEEMEDOEZR - OECD JFHI 4

JERY 40 TEEAVE, BN, PRIMEO@EY) /2 R,
JFH] 4 1XFTTNVDINT 5 —< 2 ABMENLT D T2 OITHREZ BT D MLBEMEAE FH LT
%, GOODNESS—OF-FIT & ROBUSTNESS 1. BT /IVOWNE/NT 3 —< 2 A &¥g7,

6.1 hb—=27%> FOF|HAHEME:

FNo—=2 7%y NMULLOFIETHRAMENE > 0Erd (il G THREINh, £
TNEFETLHY 7 MU= TICHDIAEN, T — X N— ARG S, AR — ME#RE LT
B/ED QURF ([ZBEMEND (7 4 —v 8 9.3), FIHTERWEGAIZ, 0B ZHIAT5
&, Bl TAFHRRTHLDIT ST D] TAFRRETH 200 S ivTnianyy 15
—Zty MNIRBEBOLOTH LD, FIHTER, ) [F—Fty NERIGTE 0o
7=

6.2 hL—=" 27"y MZET 2FIH ATREZR

Fo—=07%y MZET LU TORBHRAEMTHEHRE L THEINLTNDNE D NER
T (74— K 9.3 22H): a) {4 (A IO/ E72iE TUPACH) b) CAS F 5.
¢) SMILES d) InChI =— R e) MOL 7 7 A /v f) #&EX ¢ 7—% &y MMZFH /=7 U7
APREENTN DG h) [Jx OWEDLFREDT X b 1) £ O OEFH#

6.3 NL—= Uty hOXITRFEROF — 4 :
ho—=22 ¥y hOFETOENFIATETHY . $H— k& LTRSS TS,

B (74— R 9.3 &),
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6.4 hL—=7%y NOEREYK (%) OF—4:
No—=27%y NOWREEMOPFIAMETH Y, R — MERE L TR INTND
(74— K 9.3 %25H),

6.5 hL—=27%y FOPFIFRENE D DICBRR L, FLr—=22Fy MCBETZD
LD fEH

==ty MY 2 2OMOMEEHR Bl: ~L—=271y MAOER DK
SR (B L RMOMRE THT 2 ETAVOHEEIBEOB B IO L —=2 7
Ty FMNORTT 4 7O8K) &rd, £, bb—=27 &y bOSESELEYORE
U D EERAVIRIL S & 2 IR T,

6.6 EF VY L IRHIDOT —HZ ORITALH:
TV T ORNCAET —Z BB STz E 9 ot (B EEGEO V2L, Yes O
G BT =X LB AT — X Ol PRI SITWENE ) hEHRET D,

6.7 AL
HEEOFFHERERET D, @ity RARA V NOETADEE, Dl r2 (h
TEIC T DFHBINEOFREE & 72 HUERRED | r2 SHEEGE S ORE R AW (RMSE 1 S 3R
WA) T5, HTIAVZU RRA U NOETNLVOEE, Died &b, FrRME, B0
(TP). Ef2tE (IN), Ak (FN) . B (FP) &7 5,

6.8 BN - U —T U7 U7 MAEKGEZ X - TRS S -kEE:
Z TR T AR R WS T 5,

6.9 BUEEM: - ZEERANE AR L > THREINHE: 22 CLR— 35,
SHETAE. Tty NEDETAEOORIE (5 XA, BEERE), N—k T
— VBRI ST B D% L R EMFED K,

6.10 BRXARE - Y R 07 ) T Lo THRGS SN -#E:
RS DR & K R E 2 22,

6.11 BN - 77— MR T v I Lo THG SN =45
St B R KOG R4 & s

6.12 BRZEME - oo J7 ik THUS S ot
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KIETHEHEDE Z ZIHET S

7. PRWEFOERR- FAL 40 TESME, B, PHIPEOEE) R R,

JFHT 4 1%, BT NAONRT 4=~ U AEFENLT DI DICHREEE FATT DM EMEZ R LT
%, PREDICTIVITY () 1&, SMBET LV ORFEEZFE T, QURF TX OICHRGEFIE 2 55
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